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Strength  of  STRENGTH  of  materials,  in  mechanics,  is  a  fub- 
i  atyias,l  O  je<St  of  fo  much  importance,  that  in  a  nation  fo  emi- 
j  nent  as  this  for  invention  and  ingenuity  in  all  fpecies 
Importance  of  manufadures,  and  in  particular  fo  diftinguiflied  for 
.°^e  fub.  its  improvements  in  machinery  of  every  kind,  it  is  fome- 
what  Angular  that  no  writer  has  treated  it  in  the  detail 
which  its  importance  and  difficulty  demands.  The  man 
of  fcience  who  vifits  our  great  manufadures  is  delighted 
with  the  ingenuity  which  he  obferves  in  every  part,  the  in- 
numerable  inventions  which  come  even  from  individual  arti- 
fans,  and  the  determined  purpofe  of  improvement  and  re¬ 
finement  which  he  fees  in  every  workfhop.  Every  cotton 
mill  appears  an  academy  of  mechanical  fcience  ;  and  mecha¬ 
nical  invention  is  fpreading  from  thefe  fountains  over  the 
whole  kingdom :  But  the  philofopher  is  mortified  to  fee 
this  ardent  fpirit  fo  cramped  by  ignorance  of  principle,  and 
many  of  thefe  original  and  brilliant  thoughts  obfcured  and 
clogged  with  needlefs  and  even  hurtful  additions,  and  a  com¬ 
plication  of  machinery  which  checks  improvement  even  by 
its  appearance  of  ingenuity.  There  is  nothing  in  which 
this  want  of  fcientific  education,  this  ignorance  of  principle, 
is  fo  frequently  obferved  as  in  the  injudicious  proportion  of 
the  parts  of  machines  and  other  mechanical  ftrudures ;  pro¬ 
portions  and  forms  of  parts  in  which  the  flrength  and  pofi- 
tion  are  nowife  regulated  by  the  drains  to  which  they  are 
expofed,  and  where  repeated  failures  have  been  the  only 
ldlbns. 

It  cannot  be  otherwife.  We  have  no  means  of  induc¬ 
tion,  except  two  very  fhort  and  abftraded  treaties  of  the 
late  Mr  Emerfon  on  the  ftrength  of  materials.  We  do  not 
recoiled!  a  performance  in  our  language  from  which  our  ar- 
tilfs  can  get  information.  Treatifes  written  exprefsly  on 
different  branches  of  mechanical  arts  are  totally  filent  on 
this,  which  is  the  bafis  and  only  principle  of  their  perform¬ 
ances.  Who  would  imagine  that  Price’s  British  Car¬ 
penter,  the  work  of  the  firft  reputation  in  this  country, 
and  of  which  the  foie  aim  is  to  teach  the  carpenter  to  ered 
fohd  and  durable  ftrudures,  does  not  contain  one  propofi- 
tion  or  one  reafon  by  which  one  form  of  a  thing  can  be 
N  diown  to  be^  ftronger  or  weaker  than  another  ?  We  doubt 
very  much 'if  one  carpenter  in  an  hundred  can  give  a  reafon 
to  convince  his  own  mind  that  a  joift  is  ftronger  when  laid 
on  its  edge  than  when  laid  on  its  broad  fide.  We  fpeak  in 
this  ftrong  manner  in  hopes  of  exciting  fome  man  of  fcience 
to  publifii  a  fyftem  of  inftrudion  on  this  fubjed.  The  li- 
mits  of  our  Work  will  not  admit  of  a  detail  :  but  we  think 
it  neceffary  to  point  out  the  leading  principles,  and  to  give 
the  traces  of  that  fyftematic  connedion  by  which  all  the 
knowledge  already  poffeffed  of  this  fubjed  may  be  brought 
together  and  properly  arranged.  This  we  fhall  now  attempt 
„  ln  as  brief  a  manner  as  we  are  able. 

Strength  of 

materials  The  ftrength  of  materials  arifes  immediately  or  ultimate- 

-!^  ™m  lY  £0m  the  cohefion  of  the  parts  of  bodies.  Our  examina- 
.rfietiwr.  Vor,.  XVIII.  Part  I. 
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tion  of  this  property  of  tangible  matter  has  as  yet  been  very  length  °f 
partial  and  imperfed,  and  by  no  means  enables  us  to  apply  Materials.^ 
mathematical  calculations  with  precifion  and  fticcefs.  The 
various  modifications  of  cohefion,  in  its  different  appear¬ 
ances  of  perfed  foftnefs,  plafticity,  dudility,  elafticity,  hard- 
nefs,  have  a  mighty  influence  on  the  flrength  of  bodies,  but 
are  hardly  fufceptible  of  meafurement.  Their  texture  alfo, 
whether  uniform  like  glafs  and  dudile  metals,  cryftallized  or 
granulated  like  other  metals  and  freeflone,  or  fibrous  like 
timber,  is  a  circumftance  no  lefs  important ;  yet  even  here, 
although  we  derive  fome  advantage  from  remarking  to  which 
of  thefe  forms  of  aggregation  a  fubftance  belongs,  the  aid  is  ^ 
but  fmall.  All  we  can  do  in  this  want  of  general  principles  Expcrf- 
is  to  make  experiments  on  every  clafs  of  bodies.  Accord- m"nts 
ingly  philofophers  have  endeavoured  to  inftrud  the  public  *ftCltam 
in  this  particular.  The  Royal  Society  of  London  at  its 
very  firfh  inftitution  made  many  experiments  at  their  meet¬ 
ings,  as  may  be  feen  in  the  firft  regifiers  of  the  Society  f.f  See 
Several  individuals  have  added  their  experiments.  The  mod  fiirchc*s 
numerous  colledion  in  detail  is  by  Mufchenbroek,  profeffor  lc^1^ 
natural  philofophy  at  Leyden.  Part  of  it  was  publifiied  by  MatTem*. 
himfelf  in  his  EJfa'ts  de  Phyfiquey  in  2  vols  4to  ;  but  the  fulfi/W  Collet 
colledion  is  to  be  found  in  his  Syflem  of  Natural  Philofo-^™* 
phy,  publiflied  after  his  death  by  Lulofs,  in  3  vols  4to.  This 
was  tranflated  from  the  Low  Dutch  into  French  by  Sigaud 
dc  la  Fond,  and  publiflied  at  Paris  in  1 760,  and  is  a  prodigious 
colledion  of  phyfical  knowledge  of  all  kinds,  and  may  al- 
moft  fuffice  for  a  library  of  natural  philofophy.  But  this 
colledion  of  experiments  on  the  cohefion  of  bodies  is  not  of 
that  value  which  one  expeds.  We  prefume  that  they  were 
carefully  made  and  faithfully  narrated  ;  but  they  were  made 
on  fuch  fmall  fpecimens  that  the  unavoidable  natural  inequa¬ 
lities  of  growth  or  texture  produced  irregularities  in  the  rc- 
fults  which,  bore  too  great  a  proportion  to  the  whole  quan¬ 
tities  obferved.  We  may  make  the  fame  remark  on  the  ex¬ 
periments  of  Couplet,  Pitot,  De  la  Hire,  Du  Hamel,  and 
others  of  the  French  academy.  In  fhort,  if  we  except  the 
experiments  of  Buffo n  on  the  flrength  of  timber,  made  at 
the  public  expence  on  a  large  fcale,  there  is  nothing  to  be 
met  with  from  which  we  can  obtain  abfolute  meafures  which 
may  he  employed  with  confidence  ;  and  there  is  nothing  in 
the  Englifli  language  except  a  fimple  lift  by  Emerfon,  which 
is  merely  a  fet  of  affirmations,  without  any  narration  of  cir- 
cumftances,  to  enable  us  to  judge  of  the  validity  of  his  cpn- 
clufions ;  but  the  charader  of  Mr  Emerfon,  as  a  man  of 
knowledge  and  of  integrity,  gives  even  to  thefe  affertions  a 
confiderable  value. 

But  to  make  ufe  of  any  experiments,  there  muft  be  employed  Rendered 
fome  general  principle  by  which  we  can  generalize  their  re-  lifefui 
fults.  They  wall  otherwife  be  only  narrations  of  detached  ^eral,za<‘ 
fads.  Wc  muft  have  fome  notion  of  that  intermedium,  by  1 
the  intervention  of  which  an  external  force  applied  to  one 
part  of  a  lever,  joift,  or  pillar,  occafions  a  ftrain  on  a  diftant 
part.  This  can  be  nothing  but  the  cohefion  between  the 
A  parts. 
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It  is  this  conneding  force  which  is  brought  into 
adion,  or,  as  we  more  fhortly  exprefs  it,  excited.  This  ac¬ 
tion  is  modified  in  every  part  by  the  laws  of  mechanics.  It 
is  this  adion  which  is  what  vve  call  the  flrength  of  that  part, 
and  its  effed  is  the  flrain  on  the  adjoining  parts  ;  and  thus 
it  is  the  fame  force,  differently  viewed,  that  conftitutes  both 
the  flrain  and  the  flrength.  When  we  contder  it  in  the 
light  of  a  refi fiance  to  fradure,  we  call  it  flrength. 

We  call  every  thing  a  force  which  we  obferve  to  be  ever 
accompanied  by  a  change  of  motion  ;  or,  more  flridly 
fpeaking,  we  infer  the  prefence  and  agency  of  a  force  where¬ 
ver  we  obferve  the  hate  of  things  in  refped  of  motion  dif¬ 
ferent  from  what  we  know  to  be  the  refult  of  the  adion  of 
all  the  forces  which  we  know  to  aft  on  the  body.  Thus 
when  we  obferve  a  rope  prevent  a  body  from  falling,  we  in¬ 
fer  a  moving  force  inherent  in  the  rope  with  as  much  confb 
dence  as  when  we  obferve  it  drag  the  body  along  the  ground. 
The  immediate  adion  of  this  force  is  undoubtedly  exerted 
between  the  immediately  adjoining  parts  of  the  rope.  The 
immediate  effed  is  the  keeping  the  part  icles  of  the  rope  to¬ 
gether.  They  ought  to  feparate  by  any  external  force 
drawing  the  ends  of  the  rope  contrarywife ;  and  we  aferibe 
6  their  not  doing  fo  to  a  mechanical  force  really  oppofing  this 

Canfcs  external  force.  When  defired  to  give  it  a  name,  we  name 

known  on-  from  what  we  conceive  to  be  its  effed,  and  therefore  its 
their*  ef-  charaderiffic,  and  we  call  it  cohesion.  This  is  merely  a 
fedls.  name  for  the  fad  ;  but  it  is  the  fame  thing  in  all  our  deno¬ 
minations.  We  know  nothing  of  the  caufes  but  in  the  ef- 
feds  ;  and  our  name  for  the  caufe  is  in  fad  the  name  of  the 
effed,  which  is  cohesion.  We  mean  nothing  elfe  by  gra¬ 
vitation  or  magnetifm.  What  do  we  mean  when  we  fay 
that  Newton  underflood  thoroughly  .the  nature  of  gravita¬ 
tion,  pf  the  force  of  gravitation;  or  that  Franklin  underftood 
the  nature  of  the  eledric  force?  Nothing  but  this:  Newton 
confidered  with  patient  fagacity  the  general  fads  of  gravi¬ 
tation,  and  has  deferibed  and  claffed  them  with  the  utmofl 
precifion.  In  like  manner,  we  fin  all  undeiftand  the  nature 
of  coliefion  when  we  have  difcovered  with  equal  generality 
the  laws  of  cohelion,  or  general  fads  which  arc  obferved  in 
the  appearances,  and  when  we  have  deferibed  and  claffed 
them  with  -equal  accuracy. 

Let  us  therefore  attend  to  the  more  fimple  and  obvious 
phenomena  of  eohefion,  and  mark  with  care  every  cireum- 
flance  of  refemblance  by  which  they  may  be  claffed.  Let 


us  receive  thefe  as  the  laws  of  coliefion,  charaderiffic  of  its 
fuppofed  caufe,  the  force  of  cohelion.  We  cannot  pretend 
to  enter  on  this  vail  refeareh.  The  modifications  are  in¬ 
numerable  ;  and  it  would  require  the  peuetration  of  more 
than  Newton  to  deted  the  circumllance  of  fimilarity  amidff 
millions  of  diferiminating  circum fiances.  Yet  this  is  the  on¬ 
ly  way  of  difeovering  which  are  the  primary  tads  charac- 
teriftic  of  the  force,  and  which  are  the  modifications.  The 
ftudy  is  immenfe,  but  is  by  no  means  defperate;  and  we  en* 
tertain  great  hopes  that  it  will  ere  long  be  fuccefsfully  pro- 
fecuted  :  but,  in  our  particular  predicament,  we  muff  con¬ 
tent  ourfelves  with  feleding  fuch  general  laws  as  leem  to 
give  us  the  moff  immediate  information  of  the  circumftances 
that  muff  be  attended  to  by  the  mechanician  in  his  conflrnc- 
tions,  that  he  may  unite  flrength  with  fimplicity,  economy, 
y  and  energy. 

All  !>  )dies  iy?,Thcn,  it  is  a  matter  of  fad  that  all  bodies  are  in  a  cer- 

ciaiLc.  tain  degree  perfedly  elaftic  ;  that  is,  when  their  form  or 
bulk  is  changed  by  certain  moderate  compreffions  or  diffrac¬ 
tions,  it  requires  the  continuance  of  the  changing  force  to 
continue  the  body  in  this  new  flate  ;  and  when  the  force  is 
removed,  the  body  recovers  its  original  form.  We  limit  the 
affertion  to  certain  moderate  changes  :  For  inftance,  take  a 
kad  wire  of  Tyth  of  inch  in  diameter  and  ten  feet 
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long;  fix  one  end  firmly  to  the  ceiling,  and  let  the  wire  Strength  - 
hang  perpendicular;  affix  to  the  lower  end  an  index  like  the  Material*  , 
hand  of  a  watch  ;  on  fome  Hand  immediately  below  let  there  J  J 

be  a  circle  divided  into  degrees,  with  its  centre  correfpond- 
ing  to  the  lower  point  of  the  wire  :  now  turn  this  index 
twice  round,  and  thus  twifl  the  wire.  When  the  index  is 
let  go,  it  will  turn  backwards  again,  by  the  wire’s  untwift- 
ing  itfelf,  and  make  almoft  four  revolutions  before  it  flops ; 
after  which  it  twills  and  untwiffs  many  times,  the  index  go¬ 
ing  backwards  and  forwards  round  the  circle,  diminifhing 
however  its  arch  of  twill  each  time,  till  at  lalt  it  fettles  pre- 
cifely  in  its  original  pofition.  This  may  be  repeated  for  ever. 

Now,  in  this  motion,  every  part  of  the  wire  partakes  equal¬ 
ly  of  the  twift.  The  particles  are  flretehed,  require  force 
to  keep  them  in  their  flate  of  extenfion,  and  recover  com¬ 
pletely  their  original  relative  pofitions.  Thefe  are  all  the 
characters  of  what  the  mechanician  calls  perfed  elailicity. 

This  is  a  quality  quite  familiar  in  many  cafes  ;  as  in  glafs, 
tempered  fteel,  &c.  but  was  thought  incompetent  to  lead, 
which  is  generally  confidered  as  having  little  or  no  elaflicity. 

But  we  make  the  affertion  in  the  molt  general  terms,  with 
the  limitation  to  moderate  derangement  of  form.  We  have 
made  the  fame  experiment  on  a  thread  of  pipe-clay,  made 
by  forcing  foft  clay  through  the  fmall  hole  of  a  fyringe  by 
means  of  a  ferew  ;  and  we  found  it  more  elaftic  than  the 
lead  wire  :  for  a  thread  of  TT^ th  of  an  inch  diameter  and  7 
feet  long  allowed  the  index  to  make  two  turns,  and  yet  com¬ 
pletely  recovered  its  firft  pofition. 

idly.  But  if  we  turn  the  index  of  the  lead  wire  four  times 
round,  and  let  it  go  again,  it  untwiffs  again  in  the  fame 
manner,  but  it  makes  little  .more  than  four  turns  back 
again  ;  and  after  many  ofcillations  it  finally  flops  in  a  pofi¬ 
tion  almoft  two  revolutions  removed  from  its  original  pofi¬ 
tion.  It  has  now  acquired  a  new  arrangement  of  parts,  and 
this  new  arrangement  is  permanent  like  the  former ;  and,  g  | 
what  is  of  particular  moment,  it  is  perfedly  elaftic.  This  What  is 
change  is  familiarly  known  by  the  denomination  of  a  set.  meant  by 
The  wire  is  laid  to  have  taken  a  set.  When  we  attend3^* 
minutely  to  the  procedure  of  nature  in  this  phenomenon,  we 
find  that  the  particles  have  as  it  were  (lid  on  each  other, 
flill  cohering,  and  have  taken  a  new  pofition,  in  which  their 
connecting  forces  are  in  equilibrio  :  and  in  this  change  of 
relative  fituation,  it  appears  that  the  conneding  forces  which 
maintained  the  particles  in  their  firft  fituations  were  not  in 
equilibrio  in  fome  Dofition  intermediate  between  that  of  the 
firft  and  that  of  the  laft  form.  The  force  required  for 
changing  this  firft  form  augmented  with  the  change,  but 
only  to  a  certain  degree  ;  and  during  this  procefs  the  con¬ 
neding  forces  always  tended  to  the  recovery  of  this  fiift 
form.  But  after  the  change  of  mutual  pofition  has  paffed 
a  certain  magnitude,  the  union  has  been  partly  deftroyed, 
and  the  particles  have  been  brought  into  new  fituations  ; 
fuch,  that  the  forces  which  now  conned  each  with  its 
neighbour  tend,  not  to  the  recovery  of  the  firft  arrange¬ 
ment,  but  to  pufh  them  farther  from  fft,  into  a  new  fitua¬ 
tion,  to  which  they  now  verge,  and  require  force  to  prevent 
them  from  acquiring.  The  wire  is  now  in  fad  again  per¬ 
fedly  elaftic  ;  that  is,  the  forces  which  now  conned  the 
particles  with  their  new  neighbours  augment  to  a  certain 
degree  as  the  derangement  from  this  new  pofition  augments. 

This  is  not  reatoning  from  any  theory.  It  is  narrating 
fads,  on  which  a  theory  is  to  be  founded.  What  we  have 
been  juft  now  faying  is  evidently  a  defcription  of  that  fen-  p 
fible  form  of  tangible  matter  which  we  call  dud'dity.  It  has  Dudlilitf 
every  gradation  of  variety,  from  the  foftnefs  of  butter  to  the 
ffrrnnefs  of  gold,.  All  thefe  bodies  have  fome  elafticity  ; 
but  we  fay  they  are  not  perfedly  elaftic,  becaufe  they  do 
not  completely  recover  their  original  form  when  it  has  been 
1  greatly 
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length  a  greatly  The  whole  gradation  may  be  moft  iU 

Materials  ^fnaiy  obferved  in  a  piece  of  glafs  or  hard  fealing  wax.  In 
t]ie  ordinary  form  glafs  is  perhaps  the  moft  completely  elaf- 
tic  body  that  we  know,  and  may  be  bent  till  juft  ready  to 
fnap,  and  yet  completely  recovers  its  firft  form,  and  takes 
no  fet  whatever  ;  but  when  heated  to  fuch  a  degree  as  juft 
to  be  vifible  in  the  dark,  it  lofes  its  brittlenefs,  and  becomes 
fo  tough  that  it  cannot  be  broken  by  any  blow ;  ^but  it  is 
no  longer  elaftic,  takes  any  fet,  and  keeps  it.  When  more 
heated,  it  becomes  as  plaftic  as  clay  ;  but  in  this  Hate  is  re- 
TO  markably  diftinguiftied  from  clay  by  a  quality  which  we  may 
Vifcidity  call  viscidity,  which  is  fomething  like  elafticity,  of  which, 
clay  and  other  bodies  purely  plaftic  exhibit  no  appearance. 
This  is  the  joint  operation  of  ftrong  adhefion  and  foftnefs. 
When  a  rod  of  perfectly  foft  glal)  is  fuddenly  ftretched  a 
little,  it  does  not  at  once  take  the  fhape  which  it  acquires 
after  fome  little  time.  It  is  owing  to  this,  that  in  taking 
the  imprellion  of  a  feal,  if  we  take  off  the  feal  while  the  wax 
is  yet  very  hot,  the  fharpnefs  of  the  impreffion  is  deftroyed 
immediately.  Each  part  drawing  its  neighbour,  and  each 
part  yielding,  the  prominent  parts  are  pulled  down  and 
blunted,  and  the  fharp  hollows  are  pulled  upwards  and  alfo 
blunted.  The  feal  muff  be  kept  on  till  all  lias  become  not 
I¥  only  ft  iff  but  hard. 

OMerved  This  vifcidity  is  to  be  obfeivcd  in  all  plaftic  bodies  which 
in  all  ho-  are  homogeneous.  It  is  not  obferved  in  clay,  becaufe  it  is 
^laUxbo^  not  homogeneous,  but  confifts  of  hard  particles  of  the  ar- 
iits. C  °*  gillaceous  earth  flicking  together  by  their  attra&ion  for 
water.  Something  like  it  might  be  made  of  finely  pow¬ 
dered  glafs  and  a  clammy  fluid  fuch  as  turpentine.  Vifci¬ 
dity  has  all  degrees  of  foftnefs  till  it  degenerates  to  ropy 
fluidity  like  that  of  olive  oil.  Perhaps  fomething  of  it  may 
be  found  even  in  the  moft  perfect  fluid  that  we  are  acquaint¬ 
ed  with,  as  we  obferved  in  the  experiments  for  ascertaining 
fpecific  gravity. 

There  is  in  a  late  volume  of  the  Philofophical  Tranfac- 
tions  a  narration  of  experiments,  by  which  it  appears  that 
the  thread  of  the  fpider  is  an  exception  to  our  fir  ft  general 
law,  and  that  it  is  perfectly  dudtile,  It  is  there  afferted, 
that  a  long  thread  of  goffamer,  furnifhed  with  an  index, 
takes  any  polition  whatever  ;  and  that  though  the  index  be 
turned  round  any  number  of  times  (even  many  hundreds), 
it  has  no  tendency  to  recover  its  firft  form.  The  thread 
takes  completely  any  fet  whatever.  We  have  not  had  an 
opportunity  of  repeating  this  experiment,  but  we  have  di. 
flinttly  obferved  a  phenomenon  totally  inconfiftent  with  it. 

If  a  fibre  of  goffamer  about  an  inch  long  be  held  by  the 
end  horizontally,  it  bends  downward  in  a  curve  like  a  (len¬ 
der  flip  of  whalebone  or  a  hair.  If  totally  devoid  of  elaiti- 
city,  and  perfectly  indifferent  to  any  fet,  it  would  hang 
dowm  perpendicularly  without  any  curvature. 

When  ductility  and  elafticity  are  combined  in  different 
proportions,  an  immenfe  variety  of  fenfible  modes  of  aggre¬ 
gation  may  be  produced.  Some  degree  of  both  are  pro¬ 
bably  to  be  obferved  in  all  bodies  of  complex  conftitution  ; 
that  is,  which  confift  of  particles  made  up  of  many  different 
•kinds  of  atoms.  Such  a  conftitution  of  a  body  mult  afford 
many  fituations  permanent,  but  eafily  deranged. 

In  all  thefe  changes  of  difpofition  which  take  place  among 
the  particles  of  a  dudtile  body,  the  particles  are  at  fuch 
diftance  that  they  {till  cohere.  The  body  may  be  ftretched 
a  little  ;  and  on  removing  the  extending  force,  the  body 
fhrinks  into  its  frit  form.  It  alfo  refills  moderate  com- 
prefiions ;  and  when  the  comprefling  force  is  removed,  the 
body  fwells  out  again.  Now  the  corpufcular  jati  here  is, 
that  the  particles  are  adted  on  by  attractions  and  repulfions, 
•which  balance  each  other  when  no  external  force  is  aCting 
on  the  body,  and  which  augment  as  the  particles  are  made, 
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by  any  external  eaufe,  to  recede  from  this  fituatlon  of  rautu*  Strenpth^f 
al  inactivity  ;  for  fince  force  ip  requifite  to  produce  either 
the  dilatation  or  the  compreffon,  and  to  maintain  it,  we 
are  obliged,  by  the  conftitution  ot  onr  minds,  to  infer  that  Particles 
it  is  oppofed  by  a  force  accompanying  or  inherent  in  every  a6>«d  on 
particle  of  dilatable  or  eompreflible  matter  :  and  as 
neceflity  of  employing  force  to  produce  a  change  indicates 
the  agency  of  thefeTorpufcular  forces,  and  marks  their  kind, 
according  as  the  tendencies  of  the  particles  appear  to  be 
toward  each  other  in  dilatation,  or  from  each  other  in  com- 
preffion  ;  fo  it  alfo  meafures  the  degrees  of  their  intenfity. 

Should  it  require  three  times  the  force  to  produce  a  double 
compreffion,  we  muft  reckon  the  mutual  repulfions  triple 
when  the  compreffion  is  doubled  ;  and  fo  in  other  in  Ranees. 

We  fee  from  all  this  that  the  phenomena  of  cohefion  indicate 
fome  relation  between  the  intenfity  of  the  force  of  cohefion  ^ 
and  the  difiance  between  the  centres  of  the  particles.  To  The  great 
difeover  this  relation  is  the  great  problem  in  corpufcuUr  problem  in 
mechanlfm,  as  it  was  in  the  Newtonian  invelligation  of  the 
force  of  gravitation.  Could  we  difeover  thi3  law  of  action 
between  the  corpufcles  with  the  fame  certainty  and  diftinift- 
nefs,  we  might  with  equal  confidence  fay  what  will  be  the 
refult  of  any  pofition  which  we  give  to  the  particles  of 
bodies;  but  this  is  beyond  ouv  hopes.  The  law  of  gra¬ 
vitation  is  fo  Ample'  that  the  difeovery  or  detection  of  it 
amid  the  vaiiety  of  celeftial  phenomena  required  but  one  ftep  ; 
and  in  its  own  nature  its  pofiible  combinations  (till  do  not 
greatly  exceed  the  powers  of  human  relearch.  One  is  ai¬ 
med:  difpofed  to  fay  that  the  Supreme  Being  has  exhibited 
it  to  our  reafoning  powers  as  fufffeient  to  employ  with  fuc- 
cefs  our  utmoft  efforts,  but  not  fo  abftrufe  as  to  difepurage 
us  from  the  noble  attempt.  It  feems  to  be  otlierwife  with 
refpedt  to  cohefion.  Mathematics  informs  us,  that  if  it  de¬ 
viates  fenfibly  from  the  law  ot  gravitation,  the  fimpleft  com- 
binations  will  make  the  joint  action  ot  feveral  particles  an  al- 
moit  impenetrable  myftery.  We  muft  therefoie  content  our- 
felves,  for  a  long  while  to  come,  with  a  careful  obfervation 
of  the  fimplelt  cafes  that  we  can  propole,  and  with  the  dif- 
covery  of  fecondary  laws  ot  adtion,  in  which  many  parti¬ 
cles  combine  their  influence.  In  pufuance  of  this  plan,  we 
obferve,  14. 

3 dly,  That  whatever  is  the  fituation  of  the  particles  of  a  Particles 
body  with  refpedl  to  each  other,  when  in  a  quiefeent  ftate,kePc  irj 
they  are  kept  in  thefe  fituations  by  the  balance  of  oppofite 
forces.  T  his  cannot  be  refufed,  nor  can  we  form  to  our-  balance 
felves  any  other  notion  of  the  ftate  of  the  particles  of  a  ef  forces* 
body.  Whether  wTe  fuppofe  the  ultimate  particles  to  be  of 
certain  magnitudes  and  fhapes,  touching  each  other  in  Angle 
points  of  cohefion  ;  or  whether  we  (with  Bofcovich)  con- 
fider  them  as  at  a  diftance  from  each  other,  and  acting  on 
each  other  by  attractions  and  repulfions —we  muft  acknow¬ 
ledge,  in  the  firft  place,  that  the  centres  of  the  particles 
(by  whofe  mutual  diftances  wre  muft  eftimate  the  diftance  of 
the  particles)  may  and  do  vary  their  diftances  from  each 
other.  What  elfe  can  we  fay  when  we  obferve  a  body  in- 
creafe  in  length,  in  breadth,  and  in  thickneis,  by  heating  it, 
or  when  we  fee  it  diminilh  in  all  thefe  dimeufions  by  an  ex¬ 
ternal  compreffion  ?  A  particle,  therefore,  fituated  in  the 
midlt  of  many  others,  and  remaining  in  that  fituation,  muft 
be  conceived  as  maintained  in  it  by  the  mutual  balancing  of 
all  the  forces  which  connect  it  with  its  neighbours.  It  is  llluftra- 
like  a  ball  kept  in  its  place  by  the  oppofite  adtion  of  two  ^on  °f 
fprings.  This  illuftration  merits  a  more  particular  applica- 
tion.  Suppofe  a  number  of  balls  ranged  on  the  table  in  the  v 
angles  of  equilateral  triangles,  and  that  each  ball  is  connected 
with  the  frx  which  lie  around  it  by  means  of  an  elaftic 
wire  curled  like  a  cork-fcrew  ;  fuppofe  fuch  another  flratum 
of  balls  above  this,  and  parallel  to  it,  and  fo  placed  that 
A  2t  each 
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Strength  of  each  ball  of  the  upper  ftratum  Is  perpendicularly  over  the 
^Materials,  centie  0f  the  equilateral  triangle  below,  and  let  thefe  be 
conneded  with  the  balls  of  the  under  ftratum  by  limilar 
fpiral  wires*  Let  there  be  a  third  and  a  fourth,  and  any 
number  of  fuch  ftrata,  all  conneded  in  the  fame  manner. 
It  is  plain  that  this  may  extend  to  any  fize  and  fill  any 
fpace. — Now  let  this  aflemblage  of  balls  be  firmly  contem¬ 
plated  by  the  imagination,  and  be  fuppofed  to  fhrink  con¬ 
tinually  in  all  its  demenfions,  till  the  balls,  and  their  diftances 
from  each  other,  and  the  conneding  wire?,  all  vanifh  from 
the  fight  as  diferete  individual  objeds.  All  this  is  very  con¬ 
ceivable.  It  will  now  appear  like  a  folid  body,  having 
length,  breadth,  and  thicknefs  ;  it  may  be  compreffed,  and 
will  again  refume  its  dimenfions  ;  it  may  be  ftretched,  and 
will  again  fhrink  ;  it  will  move  away  when  ftruck  ;  in  fhort, 
it  will  not  differ  in  its  fenfible  appearance  from  a  folid  elaftic 
body.  Now  when  this  body  is  in  a  ftate  of  comprefilon, 
for  inftance,  it  is  evident  that  any  one  of  the  balls  is  at  reft,  in 
confequence  of  the  mutual  balancing  of  the  adions  of  all 
the  fpiral  wires  which  conned  it  with  thofe  around  it.  It 
will  greatly  conduce  to  the  full  underftanding  of  all  that  fol¬ 
lows  to  recur  to  this  illuftration.  The  analogy  or  refem- 
blance  between  the  effeds  of  this  conftitution.  bf  things  and 
the  effeds  of  the  corpufcular  forces  is  very  great ;  and 
wherever  it  obtains,  we  may  fafely  draw  conclufions  from 
what  we  know  would  be  the  condition  of  the  balls  in  par- 
16  ticular  circumftances  to  what  will  be  the  condition  of  a  body 
By  exam-  Qf  common  tangible  matter.  We  fhall  juft  give  one  in- 
ftrudive  example,  and  then  have  done  with  this  hypotheti¬ 
cal  body.  We  can  fuppofe  it  of  a  long  fhape,  refting  on  one 
point;  we  can  fuppofe  two  weights  A,  B,'fufpended  at  the 
extremities,  and  the  whole  in  equilibrio.  We  commonly 
exprefs  this  ftate  of  things  by  faying  that  A  and  B  are  in 
equilibrio.  1  his  is  very  inaccurate.  A  is  ih  fad  in  equili¬ 
brio  with  the  united  adion  of  all  the  fprings  which  conned 
the  ball  to  which  it  is  applied  with  the  adjoining  balls. 
Thefe  fprings  are  brought  into  adion,  and  each  is  in  equi¬ 
librio  with  the  joint  adion  of  all  the  reft.  Thus  through 
the  whole  extent  of  the  hypothetical  body,  the  fprings  are 
brought  into  adion  in  a  way  and  in  a  degree  which  ma¬ 
thematics  can  eafily  inveftigate.  We  need  not  do  this  ;  it  is 
enough  for  our  purpofe  that  our  imagination  readily  dif- 
covers  that  fome  fprings  are  ftretched,  otheisare  compreffed, 
and  that  a  preffure  is  excited  on  the  middle  point  of  fup- 
port,  and  the  fupport  exerts  a  readion  which  precifely  ba¬ 
lances  it ;  and  the  other  weight  is,  in  like  manner,  in  im¬ 
mediate  equilibrio  with  the  equivalent  of  the  adions  of  all 
the  fprings  which  conned  the  laft  ball  with  its  neighbours. 
Now  take  the  analogical  or  refembling  cafe,  an  oblong  piece 
of  folid  matter,  refting  on  a  fulcrum,  and  loaded  with  two 
weights  in  equilibrio.  For  the  adions  of  the  conneding 
fprings  fuhftitute  the  corpufcular  forces,  and  the  refult  will 
refemble  that  of  the  hypothefis. 

Now  as  there  is  fomething  that  is  at  leaft  analogous  to 
a  change  of  diftance  of  the  particles,  and  a  concomitant 
change  of  the  inteniity  of  the  conneding  (forces,  we  may 
exprefs  this  in  the  fame  way  that  we  are  accuftomed  to  do 
Plate  in  fimilar  cafes.  Let  A  and  B  (fig.  1.)  reprefent  the  cen- 
ccccLxxxiv.tres  of  two  particles  of  a  coherent  elaftic  body  in  their 
quiefeent  inadive  ftate,  and  let  us  confider  only  the  mecha¬ 
nical  condition  of  B.  The  body  may  be  ftretched.  In  this 
cafe  the  diftance  A  B  of  the  particles  may  become  A  C.  In 
this  ftate  there  is  fomething  which  makes  it  neceffary  to 
employ  a  force  to  keep  the  particles  at  this,  diftance.  C  has 
a  tendency  towards  A,  or  we  may  fay  that  A  attrads  C. 
We  may  reprefent  the  magnitude  of  this  tendency  of  C  to¬ 
wards  A,  or  this  attradion  of  A,  by  aline  C  c  perpendicu¬ 
lar  to  AC*  Again,  the  body  may  be  compreffed,  and  the 


diftance  A  B  may  become  A  D.  Something  obliges  us  to  Strength  of 
employ  force  to  continue  this  compreftion ;  and  D  tends  |Mate»ah.  ( 
from  A,  or  A  appears  to  ref  el  D.  The  intenfity  of  this  T~"  r  J 1 
tendency  or  repulfion  may  be  reprefented  by  another  per¬ 
pendicular  T>  d  ;  and,  to  reprefent  the  different  dired  ions 
of  thefe  tendencies,  or  the  different  nature  of  thefe  adions,  jy 
we  may  fet  D  d  on  the  oppofite  fide  of  A  B.  It  is  in  this  How  Bof- 
manner  that  the  Abbe  Bolcovich  has  reprefented  the  adions  cov’ch  ^re- 
of  corpufcular  forces  in  his  celebrated  Theory  of  Natural  adion  of  * 
Philofophy.  Newton  had  faid,  that,  as  the  great  movements  corpufcular* 
of  the  folar  fyftem  were  regulated  by  forces  operating  at  a  forces, 
diftance  and  varying  with  the  diftance,  fo  he  ftrongly  fuf- 
peded  ( valde  fufpicor )  that  all  the  phenomena  of  cohefion, 
with  all  its  modifications  in  the  different  fenfible  forms  of 
aggregation,  and  in  the  phenomena  of  chemiftry  and  phyfi- 
ology,  refulted  from  the  fimilar  agency  of  forces  varying 
with  the  diftance  of  the  particles.  The  learned  Jefuit  pur- 
fued  this  thought ;  and  has  fhown,  that  if  we  fuppofe  an 
ultimate  atom  of  matter  endowed  with  powers  of  attradion 
and  repulfion,  varying,  both  in  kind  and  degree,  with  the 
diftance,  and  if  this  force  be  the  fame  in  every  atom,  it  may 
be  regulated  by  fuch  a  relation  to  the  diftance  from  the 
neighbouring  atom,  that  a  colledion  of  fuch  atoms  may 
have  all  the  fenfible  appearances  of  bodies  in  their  different 
forms  of  folids,  liquids,  and  vapours,  elaftic  or  unelaftic,  and 
endowed  with  all  the  properties  which  we  perceive,  by  whofe 
immediate  operation  the  phenomena  of  motion  by  impulfe, 
and  all  the  phenomena  of  chemiftry,  and  of  animal  and  ve-  - 
getable  economy,  may  be  produced.  He  fhows,  that  not- 
withftanding  a  perfed  famenefs,  and  even  a  great  fimplicity 
in  this  atomical  conftitution,  there  will  refult  from  this  union 
all  that  unfpeakable  variety  of  form  and  property  which 
diverfify  and  embellifh  the  face  of  nature.  We  fhall  take 
another  opportunity  of  giving  fuch  an  account  of  this  cele¬ 
brated  work  as  it  deferves.  We  mention  it  only,  by  the 
by,  as  far  as  a  general  notion  of  it  will  be  of  fome  lervice 
on  the  prefent  occafion.  For  this  purpofe,  we  juft  obferve 
that  Bofcovich  conceives  a  particle  of  any  individual  fpecies 
of  matter  to  confifl  of  an  unknown  number  of  particles  of 
fimpler  conftitution  ;  each  of  which  particles,  in  their  turn, 
is  compounded  of  particles  ftill  more  limply  conftituted,  and 
fo  on  through  an  unknown  number  of  orders,  till  we  arrive 
at  the  fimpleft  pofiible  conftitution  of  a  particle  of  tangible  ■ 
matter,  fufceptible  of  length,  breadth,  and  thicknefs,  and 
neceffarily  confifting  of  four  atoms  of  matter.  And  lie 
fhows  that  the  more  complex  we  fuppofe  the  conftitution  of 
a  particle,  the  more  mull  the  fenfible  qualities  of  the  aggre¬ 
gate  refemble  the  obferved  qualities  of  tangible  bodies.  In 
particular,  he  fhows  how  a  particle  may  be  fo  conftituted, 
that  although  it  ad  on  one  other  particle  of  the  fame  kind 
through  a  confiderable  interval,  the  interpofition  of  a  third 
particle  of  the  fame  kind  may  render  it  totally,  or  almoft 
totally,  inadive;  and  therefore  an  afiemblage  of  fuch  particles 
would  form  fuch  a  fluid  as  air.  All  thefe  curious  inferences 
are  made  with  uncontrovertible  evidence ;  and  the  greateft 
encouragement  i3  thus  given  to  the  mathematical  philofo* 
pher  to  hope,  that  by  cautious  and  patient  proceeding  in 
this  way,  we  may  gradually  approach  to  a  knowledge  of  the 
laws  of  cohefion,  that  will  not  fhun  a  comparifon  even  with 
the  Princlpia  of  Newton.  Ncr  ftep  can  be  made  in  this 
inveftigation,  but  by  obferving  with  care,  and  generalizing 
with  judgment,  the  phenomena,  which  are  abundantly  nur 
merous,  and  much  more  at  our  command  than  thofe  of 
the  great  and  fenfible  motions  of  bodies.  Following  this 

plan,  we  obferve,  Ever  H>o- 

4thlyrlt  is  matter  of  fad,  that  every  body  has  fome  degree ^ 
of  compreffibility  and  dilatability  ;  and  when  the  changes  ofj.)lcfiibje 
dimenfion  are  fo  moderate  that  the  body  completely  recovers  and  dila- 

its  labk* 


S  T  R  [  5 

•rfreih  of  its  original  dimenfions  on  the  ceffation  of  the  changing  force, 
Sials.  the  extcnfions  or  compreffions  are  fenfibly  proportional  to 

- - - the  extending  or  compreffing  forces  5  and  therefore  the  con- 

I9fna  neBinr  forces  are  proportional  to  the  di/lances  of  the  particles 
»"mo-  from  their  quiefcent,  neutral,  or  inaBive  poftHons.  Hm  feems 
ered  by  to  have  been  firft  viewed  as  a  law  of  nature  by  the  penetra- 
>1  Hooke,  tin  e  Qf  i>  Robert  Hooke,  one  of  the  molt  eminent  phi- 
lofophers  of  the  laft  century.  He  publifhed  a  cipher,  which 
he  faid  contained  the  theory  of  fpringinefs  and  ot  the  mo¬ 
tions  of  bodies  by  the  adion  of  fpnngs.  It  was  this,  ccti 
in  oss  s  ttu  u. — When  explained  in  his  diflertation,  publiih- 
ed  fome  years  after,  it  was  nt  tenfiofic  vis .  This  is  prccife- 
ly  the  propofition  juft  row  afferted  as  a  general  fad,  a  law 
of  nature.  This  differtation  is  full  of  curious  observations 
of  fads  in  fupport  of  his  affertion.  In  his  application  to 
the  motion  of  bodies  he  gives  his' noble  difeovery  of  the  ba- 
lance-fpring  of  a  watch,  which  is  founded  on  this  law.  1  he 
fpring,  as  it  is  more  and  more  coiled  up,  or  unwound,  by  the 
motion  of  the  balance,  ads  on  it  with  a  force  proportional 
to  the  diftance  of  the  balance  from  its  quiefcent  pofition. 
The  balance  therefore  is  aded  on  by  an  accelerating  force, 
which  varies  in  the  fame  manner  as  the  force  of  gravity  act¬ 
ing  on  a  pendulum  fwinging  in  a  cycloid.  Its  vibrations 
therefore  muft  be  performed  in  equal  time,  whether  they  are 
wide  or  narrow.  In  the  fame  difiertation  Hooke  mentions 
all  the  fads  which  John  Bernoulli  afterwards  adduced  in  fup¬ 
port  of  Leibnitz’s  whimfical  dodrine  of  the  force  of  bodies 
in  motion,  or  the  dodrine  of  the  vires  viva;  a  dodrine  which 
Hooke  might  juftly  have  claimed  as  his  own,  had  he  not  feen 
ao  its  futulity. 

And  con-  Experiments  made  fince  the  time  of  Hooke  fhow  that 
firmed  by  this  law  is  ftridly  true  in  the  extent  to  which  we  have  li¬ 
the  expe-  mjte(}  ;t?  v{z#  fn  aj]  the  changes  of  form  which  will  be  com- 
riments  of  , _ j ^  Tt  ic  m^rlv 
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pletely  undone  by  the  elaflicity  of  the  body.  It  is  nearly 
true  to  a  much  greater  extent.  James  Bernoulli,  in  his  dif- 
fertation  on  the  elaftic  curve,  relates  fome  experiments  of  his 
own,  which  feem  to  deviate  confiderably  from  it ;  but  on 
clofc  examination  they  do  not.  The  fineft  experiments  are 
thofeof  Coulomb,  publifhed  in  fome  late  volumes  of  the  me¬ 
moirs  of  the  Academy  of  Paris.  He  fuipended  balls  by  wires, 
and  obferved  their  motions  of  ofcillation,  which  he  found 
accurately  correfponding  with  this  law. 

This  we  fhall  find  to  be  a  very  important  fad  in  the  doc¬ 
trine  of  the  ftrengtli  of  bodies,  and  we  defire  the  reader  to 
make  it  familiar  to  his  mind.  If  we  apply  to  this  our  man¬ 
ner  of  exprefling  thefe  forces  by  perpendicular  ordinates  Cr, 
D  d  (fig.  i.),  we  muft  take  other  lituations  E,  F,  of  the 
particle  B,  and  draw  Ee,  F /;  and  we  muft  have  D  d :  F / 
==  BD  :  BF,  or  C  c  :  E  e  =  BC  :  BE.  In  fuch  a  fuppo- 
fition  F  d  B  c  e  muft  be  a  ftraight  line.  But  we  fhall  have 
abundant  evidence  by  and  by  that  this  cannot  be  ftridly 
true,  and  that  the  line  B  c  e  which  limits  the  ordinates  exr 
preffing  the  attradive  forces  becomes  concave  towards  the 
line  ABE,  and  that  the  part  B  df  is  convex  towards  it. 
All  that  can  be  fafely  concluded  from  the  experiments  hi¬ 
therto  made  is,  that  to  a  certain  extent  the  forces,  both  at¬ 
tradive  and  repulfive,  are  fenjibly  proportional  to  the  dilata^ 
tions  and  compreffions.  For,. 

$thly>  It  is  univeifally  obferved,  that  when,  the  dilatations 
have  proceeded  a  certain  length,  a  lefs  addition  of  force  is 
fufficient  to  increafe  the  dilatation  in  the  fame  degree.  This 
is  always  obferved  when  the  body  has  been  fo  far  ftretched 
that  it  takes  a  fet,  and  does  not  completely  recover  its  form. 
The  like  may  be  generally  obferved  in  compreffions.  Moft 


lihtaticn  Per^ons  recoiled!,  that  in  violently  ftretching  an  elafbc 
cord,  it  becomes  fuddenly  weaker,  or  more  eafily  ftretched. 
But  thefe  phenomena  do  not  pofitively  prove  a  diminution 
of  the  coipufcular  force  adting  on  one  particle  ;  It  more 


probably  arifes  from  the  difunion  of  fome  particles,  whofe  Strength  o£ 
adlion  contributed  to  the  whole  or  fepfible  effed.  And  in  *\ 

compreffions  we  may  fuppofe  fomething  of  the  fame  kind ; 
for  when  we  comprefs  a  body  in  one  diredion,  it  common¬ 
ly  bulges  out  in  another;  and  in  cafes  of  very  violent  adion, 
fome  particles  may  be  difunited,  whofe  tranfverfe  adlion  had 
formerly  balanced  part  of  the  compreffing  force.  For  the: 
reader  will  fee  on  refledion,  that  fince  the  compreffion  in 
one  diredion  caufes  the  body  to  bulge  out  in  the  uaniverffi 
diredion  ;  and  fince  this  bulging  out  is  in  oppofition  to  the 
tranfverfe  forces  of  attradion,  it  muft  employ  fome  part  of 
the  compreffing  force.  And  the  common  appearances  are 
in  perfed  uniformity  with  this  conception  of  things.  When 
we  prefs  a  bit  of  diyiffi  clay,  it  fwells  out  and  cracks  tranf- 
verfely.  When  a  pillar  of  wood  is  overloaded,  it  fwells  out, 
and  fmall  crevices  appear  in  the  diredion  of  the  fibres.  After 
this  it  will  not  bear  half  of  the  load.  This  the  carpenters 
call  crippling  ;  arid  a  knowledge  of  the  circumftances  which 
modify  it  is  of  great  importance,  and  enables  us  to  underhand* 
fome  very  paradoxical  appearances,  as  will  be  fhownbyand  by. 

This  partial  difuniting  of  particles  formerly  cohering  is, 
we  imagine,  the  chief  reafon  why  the  totality  of  the  forces 
which  really  oppofe  an  external  ftrain  does  not  increafe  in 
the  proportion  of  the  extenlions  and  compreffions.  .  But  fuf¬ 
ficient  evidence  will  alfo  be  given  that  the  forces  which  would 
conned!  one  particle  with  one  other  particle  do  not  augment 
in  the  accurate  proportion  of  the  change  of  diftance  ;  that 
in  extenfions  they  increafe  more  flowly,  and  in  compreffions 
more  rapidly.  ...  a*? 

But  there  is  another  caufe  of  this  deviation  perhaps  equal- Du&iiity* 
ly  effedlual  with  the  former.  Moft  bodies  manifeft  fome  de-another 
grec  of  dudfility.  Now  what  is  this  ?  The  fad!  is,  that  the  deviation 
parts  have  taken  a  new  arrangement,  in  which  they  again  evia  1  4 
cohere.  Therefore,  in  the  paffage  to  this  new  arrangement, 
the  fenfible  forces,  which  are  the  joint  refult  of  many  cor- 
pufcular  forces,  begin  to  refped!  this  new  arrangement  in- 
ftead  of  the  former.  This  muft  change  the  fimple  law  of 
corpufcular  force,  cliaradleriftic  of  the  paiticular  fpecies  of 
matter  under  examination.  It  does  not  require  much  reflec¬ 
tion  to  convince  us  that  the  poffible  arrangements  which  the 
particles  of  a  body  may  acquire,  without  appearing  to  change 
their  nature,  muft  be  more  numerous  according  as  the  par¬ 
ticles  are  of  a  more  complex  conftitution  ;  and  it  is  reafon- 
able  to  fuppofe  that  the  conftitution  even  of  the  moft  fimple 
kind  of  matter  that  we  are  acquainted  with  is  exceedingly 
complex.  Our  microfcopes  ffiow  us  animals  fo  minute,  that 
a  heap  of  them  muft.  appear  to  the  naked  eye  an  uniform 
mafs  with  a  grain  finer  than  that  of  the  fineft  marble  or  ra¬ 
zor  hone ;  and  yet  each  of  thefe  lias  not  only  limbs,  but  bones, 
mufcular  fibres,  blood -veffels,  fibres,  and  a  blood  confiding, 
in  all  probability,  of  globules  organifed  and  complex  like 
our  own.  The  imagination  is  here  loft  in  wonder;  and  no¬ 
thing  is  left  us  but  to  adore  inconceivable  art  and  wifdom, 
and  to  exult  in  the  thought  that  we  are  the  only  fpedators 
of  this  beautiful  feene  who  can  derive  pleafure  from  the  view. 

What  is  trodden  under  foot  with  indifference,  even  by  the 
half-reafoning.  elephant,  may  be  made  by  u3  the  fource  of 
the  pureft  and  moft  unmixed  pleafure.  But  let  us  proceed 
to  obferve,  4 

6thly ,  That  the  forces  which  conned  the  particles  of  tarn Thelorces- 
^gible  bodies  change  by  a  change  of  diftance,  not  only  in  de-  which  con* 
gree,  but  alfo  in  kind.  The  particle  B  (fig.  I.)  is  attradedneft  the 
by  A  when  in  the  fituation  C  or  E.  It  is  repelled  by  it  when  particles  of 
at  D  or  F.  It  is  not  affeded  hy  it  when  in  the  fituation  B.  The  e 

reader  is  requefted  carefully  to  remark,  that  this  is  not  an  info-  change  by- 
rence  founded  on  the  authority  of  our  mathematical  figure.  The  a  change 
figure  is  anexpreffion  (to  affift  the  imagination)  of  fads  in  na-0*  diftances, 
ture.  It  requires  no  force  to  keep  the  particles  of  a  body  in- 
2,  '  them- 
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Strength  of  their  qniefeent  fituations:  but  if  they  are  fepnrated  by  Aretch- 
^yiaterialg.  jng  the  body,  they  endeavour  (pardon  the  figurative  expref- 
fion)  to  come  together  again.  Lf  they  are  brought  nearer 
by  cornprefiion,  they  endeavour  to  recede.  T  his  endeavour  is 
*  manifelted  by  the  neceflity  of  employing  force  to  maintain 

the  extenfion  or  condenfation  ;  and  we  reprefent  this  by  the 
different  pofition  of  our  lines.  Blit  this  is  not  all :  the  par¬ 
ticle  B,  which  is  repelled  by  A  when  in  the  fituation  F  or 
D,  is  neutral  when  at  B,  and  is  attracted  when  at  C  or  E, 
may  be  placed  at  fuch  a  diflance  A  G  from  A  greater  than 
AB  that  it  (hall  be  again  repelled,  ^r  at  fuch  a  diflance  AH 
that  it  (hall  again  be  attradled ;  and  thefe  alterations  may  be 
repeated  again  and  again.  This  is  curious  and  important, 
and  requires  fomething  more  than  a  bare  afiertion  for  its 
proof. 

In  the  article  Optics  we  mentioned  the  mofl  curious  and 
valuable  observations  of  Sir  Ifaae  Newton,  by  which  it  ap¬ 
pears  that  light  is  thus  alternately  attradled  and  repelled  by 
bodies.  The  rings  of  colour  which  appear  between  the  ob¬ 
ject  glaffes  of  long  telefcopes  fhowed,  that  in  the  fmall  inter¬ 
val  of  ToWh  of  an  inch,  there  are  at  leafb  an  hundred  fuch 
changes  obfervable,  and^that  it  is  highly  probable  that  thefe 
alternations  extend  to  a' much  greater  diflance.  At  one  of 
thefe  diflanees  the  light  actually  converges  towards  the  fo- 
lid  matter  of  the  glafs,  which  we  exp  refs  fh?>rtly,  by  faying 
that  it  is  attracted  by  it,  and  that  at  the  next  diflance  it  de¬ 
clines  from  the  glafs,  or  is  repelled  by  it.  The  fame  thing 
is  more  Amply  inferred  from  the  phenomena  of  light  palling 
by  the  edges  of  knives  and  other  opaque  bodies.  We  refer 
the  reader  to  the  experiments  themfelves,  the  detail  being 
too  long  for  this  place;  and  we  requeft  the  reader  to  confi- 
der  them  minutely  and  attentively,  and  to  form  diftindl  no¬ 
tions  of  the  inferences  drawn  from  them.  And  we  defire  it 
to  be  remarked,  that  although  Sir  Ifaae,  in  his  difeuffion, 
always  confiders  light  as  a  fet  of  corpufcles  moving  in  free 
fpace,  and  obeying  the  a£lions  of  external  forces  like  any 
other  matter,  the  particular  conclufion  in  which  we  are  juit 
now  interefled  does  not  at  all  depend  on  this  notion  of  the 
nature  of  light.  Should  we,  with  Des  Cartes  or  Huy¬ 
gens,  fuppofe  light  to  be  the  undulation  of  an  elaflic  me¬ 
dium,  the  conclufion  will  be  the  fame.  The  undulations 
at  certain  diflanees  are  diflurbed  by  forces  diredled  towards 
the  body,  and  at  a  greater  diflance,  the  diflurbing  forces 
tend  from  the  body. 

But  the  fame  alternations  of  attra£lion  and  repulfion  may 


The  fame 


<’f  attrac¬ 
tion  and 
repulfion 
cbfervable 
in  the  par¬ 
ticles  of 
other  bo¬ 
dies,  as 
glafs. 


alternationske  obferved  between  the  particles  of  common  matter.  If 
we  take  a  piece  of  very  flat  and  well  polifhed  glafs,  fuch  as 
are  made  for  the  horizon  glaffes  of  a  good  Hadley’s  qua¬ 
drant,  and  if  we  wrap  round  it  a  fibre  of  filk  as  it  comes 
from  the  coeoon,  taking  care  that  the  fibre  nowhere  crofs 
another,  and  then  prefs  this  pretty  hard  on  fuch  another 
piece  of  glafs,  it  will  lift  it  up  and  keep  it  fufpended.  The 
particles  therefore  of  the  one  do  mofl  certainly  attra&  thofe 
of  the  other,  and  this  at  a  diflance  equal  to  the  thicknefs  of 
the  filk  fibre.  This  is  nearly  the  limit ;  and  it  fometimes  re¬ 
quires  a  confiderable  preffure  to  produce  the  cffedl.  The 
preffure  is  effe&ual  only  by  comprefling  the  filk  fibre,  and 
thus  diminifhing  the  diflance  between  the  glafs  plates.  This 
adhefion  cannot  be  attributed  to  the  preffure  of  the  atmo- 
fpliere,  becauje  there  is  nothing  to  hinder  the  air  from  infi- 
nuating  itfelf  between  the  plates,  fince  they  arc  feparated 
by  the  filk.  Befides,  the  experiment  fucceeds  equally  well 
-tinder  the  receiver  of  an  air-pump.  This  rtiofl  valuable  ex¬ 
periment  was  firfl  made  by  Huygens,  who  reported  it  to 
the  Royal  Society.  It  is  narrated  in  the  Philofophical 
"Tranfa&ions,  xT  86. 

Here  then  is  an  attraction  a£ting,  like  gravity,  at  a  di- 
fiance.  But  take  away  the  filk  fibre,  and  try  to  make  the 
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glaffes  touch  each  other,  and  we  fhall  fin$  a  very  £reat  force 
neceffary,  By  Newton’s  experiments  it  appears,  that  unlefs 
the  prifmatic  colours  begin  to  appear  between  the  glaffes, 
they  are  at  lead  -g-J^th  of  an  inch  afunder  or  more.  Now  we 
know  that  a  very  confiderable  force  is  neceffary  for  produ¬ 
cing  thefe  colours,  and  that  the  more  we  prefs  the  glaffes 
together  the  more  rings  of  colours  appear.  It  alfo  appears 
from  Newton’s  meafures,  that  the  difference  of  diflance  be¬ 
tween  the  glaffes  where  each  of  thefe  colours  appear  is  about 
the  89,000th  part  of  an  inch.  We  know  farther,  that  when 
we  have  produced  the  lafl  appearance  of  a  greafy  or  pearly 
colour,  and  then  augment  the  preffure,  making  it  about  a  thou- 
fand  pounds  on  the  fquare  inch,  all  colours  vanifii,  and  the 
two  pieces  of  glafs  feem  to  make  one  tranfparent  undiflin- 
guifhable  mafs.  They  appear  now  to  have  no  air  between 
them,  or  to  be  in  mathematical  contadl.  But  another  fadt 
fhows  this  conclufion  to  be  premature.  1'he  fame  circles 
of  colours  appear  in  the  top  of  a  foap  bubble  ;  and  as  it 
grows  thinner  at  top,  there  appears  an  unreflecting  fpot 
in  the  middle.  We  have  the  greatefl  probability  therefore 
that  the  perfedl  tranfparency  in  the  middle  of  the  two  glafihs 
does  not  arife  from  their  being  in  contadl,  but  becaufe  the 
thicknefs  of  air  between  them  is  too  fmall  in  that  place  for  the 
reflection  of  light.  Nay,  Newton  exprefsly  found  no  reflec¬ 
tion  where  the  thicknefs  was  -f  ths  or  more  of  the  -g--^0-oth 
part  of  an  inch. 

All  this  while  the  glaffes  are  flrongly  repelling  each  other, 
for  great  preffure  is  neceffary  for  continuing  the  appearance 
of  thofe  colours,  and  they  vanifh  in  fuccefion  as  the  preffure 
is  diminifhed.  This  vanifhing  of  the  colours  is  a  proof 
that  the  glaffes  are  moving  off  from  each  other,  or  repel¬ 
ling  each  other.  But  we  can  put  an  end  to  this  repulfion  by 
very  ftrong  preffure,  and  at  the  fame  time  Hiding  the  glaffes 
on  eaeh  other.  We  do  not  pretend  to  account  for  this  ef- 
feCl  of  the  Aiding  motion  ;  but  the  faCt  is,  that  by  fo  doing, 
the  glaffes  will  cohere  with  very  great  force,  fo  that  we 
{hall  break  them  by  any  attempt  to  pull  them  afunder. 

It  commonly  happens  (at  leak  it  did  fo  with  us),  that  in  this 
Aiding  cornprefiion  of  two  fmooth  flat  plates  of  glafs  they 
feratch  and  mutually  deflroy  each  other’s  furfaee.  It  is 
alfo  worth  remarking,  that  different  kinds  of  glafs  exhibit 
different  properties  in  this  refpeCl.  Flint  glafs  will  attraCl 
even  though  a  filk  fibre  lies  double  between  them,  and  they 
much  more  readily  cohere  by  this  Aiding  preffure. 

Here  then  are  two  diflanees  at  which  the  plates  of  glafi 
attraCl  each  other  ;  namely,  when  the  filk  fibre  is  interpofed, 
and  when  they  are  forced  together  with  this  Aiding  motion. 

And  in  any  intermediate  fituation  they  repel  eaeh  other. 

We  fee  the  fame  thing  in  other  folid  bodies.  Two  pieces  I^ead  ani 
of  lead  made  perfectly  clean,  may  be  made  to  cohere  by*1011* 
grinding  them  together  in  the  fame  manner.  It  is  in  this 
way  that  pretty  ornaments  of  filver  are  united  to  iron. 

The  piece  is  feraped  clean,  and  a  fmall  bit  of  filver  like  a 
fifii  fcale  is  laid  on.  The  die  which  is  to  flrike  it  into  a 
flower  or  other  ornament  is  then  fet  on  it,  and  we  give  it  a 
fmart  blow,  which  forces  the  metals  into  contaCl  as  firm  as 
if  they  were  folaered  together.  It  fometimes  happens  that 
the  die  adheres  to  the  coin  fo  that  they  cannot  be  fepara¬ 
ted  :  and  it  is  found  that  this  frequently  happens,  when 
the  engraving  is  fuch,  that  the  raifed  figure  is  not  complete-  ^ 
ly  furrounded  with  a  fmooth  flat  ground.  The  probable  Probable 
caufc  of  this  is  curious.  When  the  coin  has  a  flat  furfaee caufe 
all  around,  this  is  produced  by  the  mofl  prominent  part  of  die -dheres 
the  die.  This  applies  to  the  metal,  and  completely  confines  r0  the  coin, 
the  air  which  filled  the  hollow  of  the  die.  As  the  preffure 
goes  on,  the  metal  is  fqueezed  up  into  the  hollow  of  the 
die  ;  but  there  is  flill  air  comprefled  between  them,  which 
cannot  efcape  by  any  paffage,  It  is  therefore  prodigionfly 

condenfed, 
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UievpM  ofcondenfecJ,  and  exerts  an  elafticity  proportioned  to  the 
Materials.  condenfation.  This  feivcs  to  feparate  the  die  from  the 
metal  when  the  ftroke  is  over.  The  hollow  part  of  the 
die  has  not  touched  the  metal  all  the  while,  and  we  may 
fay  that  the  impreflion  was  made  by  air.  If  this  air 
efcape  by  any  engraving  reaching  through  the  border,  they 
cohere  infeparably. 

We  have  admitted  that  the  glafs  plates  are  in  contaft 
when  they  cohere  thus  firmly.  But  we  are  not  certain  of 
this:  for  if  we  take  thefe  cohering  piaffes,  and  touch 
them  with  water,  it  quickly  infinuates  itfelf  between  them. 
Yet  they  Hill  cohere,  but  can  now  be  pretty  eafily  fepa- 
rated. 

It  is  owing  to  this  repulfion,  exerted  through  its  proper 
fphere,  that  certain  powders  fwim  on  the  furface  of  water, 
arc  wette^  with  great  difficulty.  Certain  infefhs  can 
rinsTna"  run  about  on  the  furface  of  water.  They  have  hruftiy  feet, 
luicffpe-  which  occupy  a  conliderable  furface  ;  and  if  their  fteps  are 
:  fically  viewed  with  a  magnifying  glafs,  the  furface  of  the  water 
ifanth  m  *s  ^een  ^ePre^e<^  around,  refembling  the  footfteps  of  a 
elves,  "man  walking  on  feather-beds.  This  is  owing  to  a  repul¬ 
fion  between  the  brufh  and  the  water.  A  common  fly 
cannot  walk  in  this  manner  on  water.  Its  feet  are  wetted, 
becaufe  they  attract  the  water  inflead  of  repelling  it.  A 
fteel  needle,  wiped  very  clean,  will  lie  on  the  furface  of  wa¬ 
ter,  making  an  impreflion  as  a  great  bar  would  make  on  a 
featherbed  ;  and  its  weight  is' lefs  than  that  of  the  difplaced 
water.  A  dew  drop  lies  on  the  leaves  of  plants  without 
touching  them  mathematically,  as  is  plain  from  the  extreme 
brilliancy  of  the  refle&ion  at  the  pofterior  furface  ;  nay, 
it  may  be  fometimes  obferved  that  the  drops  of  rain  lie  on 
the  furface  of  water,  and  roll  about  on  it  like  balls  on  a 
table.  Yet  all  thefe  fubftances  can  be  wetted;  that  is,  wa¬ 
ter  can  be  applied  to  them  at  fuch  diftances  that  they  at¬ 
tract  it. 

What  we  faid  a  little  ago  of  water  infinuating  itfelf  be¬ 
tween  the  glafs  plates  without  altogether  deftroying  their 
cohefion,  fhows  that  this  cohefion  is  not  the  fame  that  obtains 
between  the  particles  of  one  of  the  plates ;  that  is,  the 
two  plates  are  not  in  the  ftate  of  one  continued  mafs.  It 
is  highly  probable,  therefore,  that  between  thefe  two  ftates 
there  is  an  intermediate  flate  of  repulfion,  nay,  perhaps  many 
fuch,  alternated  with  attra&ive  ftates. 

A  piece  of  ice  is  elaftic,  for  it  rebounds  and  it  rings.- 
Its  particles,  therefore,  when  compreffed,  refile  ;  and  when 
ftretched,  contradl  again.  The  particles  are  therefore  in  the 
flate  reprefented  by  Bin  figure  I.  a&ed  on  by  repulfive 
forces,  'if  brought  nearer  ;  and  by  attraftive  forces,  if  drawn 
further  afunder.  Icc  expands,  like  all  other  bodies,  by  heat. 
It  abforbs  a  vaft  quantity  of  fire  ;  which,  by  combining  its 
attra&ions  and  repulfions  with  tliofe  of  the  particles  of  ice, 
changes  completely  the  law*  of  a&ion,  without  making  any 
fen  hole  change  in  the  diftance  of  the  particles,  and  the  ice 
becomes  water.  In  this  new  flate  the  particles  are  again  in 
limits  between  attradlive  and  repulfive  forces  ;  for  water  has 
been  fhown,by  the  experiments  of  Canton  and  Zimmerman, 
to  be  elaftic  or  comprefliblc.  It  again  expands  by  heat.  It 
again  abforbs  a  prodigious  quantity  of  heat,  and  becomes 
elaftic  vapour  ;  its  particles  repelling  each  other  at  all  di- 
ftances  yet  obferved.  The  diftance  between  the  particles 
of  one  plate  of  glafs  and  thofe  of  another  which  lies  on  it, 
and  is  carried  by  it,  is  a  diftance  of  repulfion ;  for  the  force 
which  fnpports  the  upper  piece  is  adding  in  oppofition  to  its 
weight..  This  diftance  is  lefs  than  that  at  which  it  would 
fufpend  it  below  it  with  a  filk  fibre  interpoltd  ;  for  no  prif- 
matic  colours  appear  between  them  when  the  filk  fibre  is 
interpofed.  But  the  diftance  at  which  glafs  attracts  water 
15  much  lefs  than  this,  for  no  colours  appear  when  glafs  is 
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wetted  with  water.  This  diftance  is  lefs,  and  not  greater,  Strength 
than  the  other  ;  for  when  the  glaffes  have  water  interpofed  Material^ 
between  them  inftcad  of  air,  it  is  found,  that  when  any  par¬ 
ticular  colour  appears,  the  thicknefs  of  the  plate  of  water  is 
to  that  of  the  plate  of  air  which  would  ptoduce  the  fame 
colour  nearly  as  3  to  4.  Now,  if  a  piece  of  glafs  be  wet¬ 
ted,  and  exhibit  no  colour,  and  another  piece  of  glafs  be  Am¬ 
ply  laid  on  it,  no  colour  will  appear  ;  but  if  they  are  ftrong- 
ly  preffed,  the  colours  appear  in  the  fame  manner  as  if  the 
glaffes  had  air  between.  Alfo,  when  glafs  is  Amply  wetted, 
and  the  film  of  water  is  allowed  to  evaporate,  when  it  is 
thus  reduced  to  a  proper  thinnefs,  the  colours  ftiow  them- 
felves  in  great  beauty. 

Thefe  are  a  few  of  many  thoufand  faffs,  by  which  it  is  Particle* 
unqueftionably  proved  that  the  particles  of  tangible  matter  of  matter* 
are  conne&cd  by  forces  a&iiig  at  a  diftance,  varying  with 
the  diftance,  and  alternately  attraffive  and  repulfive.  Ifa£Hngat» 
we  reprefent  thefe  forces  as  we  have  already  done  in  fig.  1.  diftance. 
by  the  ordinates  C  c,  D  d,  E  e,  F /,  &c.  of  a  curve,  it  is 
evident  that  this  curve  mull  crofs  the  axis  at  all  thofe  di¬ 
ftances  where  the  forces  change  from  attractive  to  repul¬ 
five,  and  the  curve  muft  have  branches  alternately  above 
and  below  the  axis. 

All  thefe  alternations  of  attraction  and  repulfion  take 
place  at  fmall  and  infenfible  diftances.  At  all  fenfibie  diftan¬ 
ces  the  particles  are  influenced  by  the  attraction  of  gravita¬ 
tion  ;  and  therefore  this  part  of  the  curve  muft  be  a  hyper- 
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bola  whofe  equation  is  y  =  ~ What  is  the  form  of 

the  curve  correfponding  to  the  fmalleft  diftance  of  the  par¬ 
ticles  ?  that  is,  what  is  the  mutual  action  between  the  par¬ 
ticles  juft  before  their  coming  into  abiblute  contact  ?  Ana- 
logy  fhould  lead  us  to  fuppofe  it  to  be  repulfion  :  for  foli- 
dity  is  the  laft  and  fimplefl  form  of  bodies  with  which  we 
are  acquainted. — Fluids  are  more  compounded,  containing 
fire  as  an  effential  ingredient.  We  fhould  conclude  that 
this  ultimate  repulfion  is  infuperable,  for  the  liardeft  bodies 
are  the  moft  elaftic.  We  are  fully  entitled  to  fay,  that  this 
repelling  force  exceeds  all  that  we  have  ever  yet  applied 
to  overcome  it  ;  nay,  there  are  good  reafons  for  faying 
that  this  ultimate  repulfion,  by  which  the  particles  are  kept 
from  mathematical  contact,  is  really  infuperable  in  its  own 
nature,  and  that  it  is  impofiible  to  produce  mathematical 
contact. 

We  ft)  all  juft  mention  one  of  thefe,  which  we  confider  Mat  he  ma¬ 
ss  unanfwerablc.  Snppofe  two  atoms,  or  ultimate  particles  tical  con- 
of  matter  A  and  B.  Let  A  be  at  reft,  and  B  move  up  to^cimf01pr 
it  with  the  velocity  2;  and  let  us  fuppoie  that  it  comes  into 
mathematical  contact,  and  impels  it  (according  to  the  com-  % 
mon  acceptation  of  the  word).  Both  move  with  the  velo¬ 
city  j.  This  is  granted  by  all  to  be  the  final  refult  of  the 
collifion.  Now  the  inftant  of  time  in  which  this  commu¬ 
nication  happen?  is  no  part  either  of  the  duration  of  the 
folitary  motion  of  A,  nor  of  the  joint  motion  of  A  and  B  s 
It  is  the  feparation  or  boundary  between  them.  It  is  at 
once  the  end  of  the  firft,  and  the  beginning  of  the  fecond, 
belonging  equally  to  both.  A  was  moving  with  the 
velocity  2.  The  diftinguifhing  circumftance  therefore  of 
its  mechanical  Hate  is,  that  it  has  a  determination  (however 
incomprehenfible)  by  which  it  would  move  for  ever  with' 
the  velocity  2,  if  nothing  changed  it.  This  it  has  during 
the  whole  of  its  folitary  motion,  and  therefore  in  the  laib 
inftant  of  this  motion.  In  like  manner,  during  the  whole 
of  the  joint  motion,  and  therefore  in  the  firft  inftant  of  this 
motion,  the  atom  A  has  a  determination  by  which  it  would 
move  for  ever  with  the  velocity  1.  In  one  and  the  fame 
inftant,  therefore,  the  atom  A  has  two  incompatible  deter¬ 
minations.  Whatever  notion  we  can  form  of  this  flate, 
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Hin&ion  of  condition,  the 
xo'.i  or  the  fame  abfurdity  oc¬ 
curs,  Nor  can  it  be  avoided  in  any  other  way  than  by 
faying,  that  this  change  of  Vs  motion  is  brought  about 
by  infenfible  gradations  ;  that  is,  that  A  and  B  influence 
each  other  precifely  as  they  would  do  if  a  flender  fpring 
were  interpofed.  The  reader  is  deflred  to  look  at  what  we 
have  faidin  the  article  Physics,  §  $2. 

The  two  magnets  there  fpoken  of  are  good  reprefen- 
tatives  of  two  atoms  endowed  with  mutual  powers  of  re- 
pulfion  ;  and  the  communication  of  motion  is  accomplifhed 
■in  both  cafes  in  precifely  the  fame  manner. 

If,  therefore,  we  (hall  ever  be  fo  fortunate  as  to  difeover 
the  law  of  variation  of  that  force  which  connects  one  atom 
of  matter  with  another  atom,  and  which  is  there rore  charac¬ 
terise  of  matter,  and  the  ultimate  fource  of  all  its  fenfible 
qualities,  the  curve  whofe  ordinates  reprefent  the  kind  and 
the  intenfity  of  this  atomical  force  will  be  fomething  like 
that  iketched  in  fig.  2.  The  firft  branch  a  nY>  will  have 
A1C  (perpendicular  to  the  axis  AH)  for  its  aflfymptote, 
and  the  laft  branch  Im  0  will  be  to  all  fenfe  a  hyperbola, 
•having  AO  for  its  affymptote  ;  and  the  ordinates  /L,  m  M, 
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&c.  will  be  proportional  to  AMZ*  ^c‘  exPre^in& 

the  univerfal  gravitation  of  matter.  It  will  have  many 
branches  B  b  C,  D  d  E,  F /  G,  &c.  exprefling  attractions, 
und  alternate  repulfive  branches  C  c  D,  E  e  F,  G  g  H,  Sc c. 
All  thefe  will  be  contained  within  a  diftance  A  H,  which 
does  not  exceed  a  very  minute  fraction  of  an  inch. 

The  fimpleft  particle  which  can  be  a  confiituent  of 
a  body  having  length,  breadth,  and  thicknefs,  muft  confid 
tSe^ln ar*°f  Polir  ^llc^  Etoms>  a^  oP  which  combine  their  influence  on 
lifts  of  four  each  atom  of  another  l:uch  particle.  It  is  evident  that 
atoms.  the  curve  which  expreffes  the  forces  that  conned;  two  fuch 
particles  muft  be  totally  different  from  this  original  curve, 
this  hylarchic  principle.  Suppofing  the  laft  known,  our 
mathematical  knowledge  is  quite  able  to  difeover  the  firft  ; 
but  when  we  proceed  to  compofe  a  body  of  particles,  each 
of  which  confifls  of  four  fuch  particles,  we  may  venture  to 
fay,  that  the  compound  force  which  connects  them  is  al- 
moft  beyond  our  fearch,  and  that  the  difeovery  of  the  pri¬ 
mary  force  from  an  accurate  knowledge  of  the  corpufcular 
forces  of  this  particular  matter  is  abfolutely  out  of  our 
power. 

All  that  we  can  learn  is,  the  poflibility,  nay  the  certain¬ 
ty,  of  an  innumerable  variety  of  external  fenfible  forms  and 
■qualities,  by  which  different  kinds  of  matter  will  be  diftin- 
guifhed,  arifing  from  the  number,  the  order  of  compofition, 
and  the  arrangement  of  the  fubordinate  particles  of  which 
a  particle  of  this  or  that  kind  of  matter  is  compofed.  All 
■thefe  varieties  will  take  place  at  thofe  fmall  and  infenfible 
diftances  which  are  between  A  and  H,  and  may  produce 
•all  that  variety  which  we  obferve  in  the  tangible  or  mecha¬ 
nical  forms  of  bodies,  fuch  as  elafticity,  ductility,  hardnefs, 
foftnefs,  fluidity,  vapour,  and  all  thofe  unfeen  motions  or 
a&ions  which  we  obferve  in  fufion  and  congelation,  eva¬ 
poration  and  condenfation,  folution  and  precipitation,  cry- 
dallization,  vegetable  and  animal  afiimilation  and  fecre- 
tion,  &c.  See.  See.  while  all  bodies  muft  be,  in  a  certain  de¬ 
gree,  elaftic,  all  muft  gravitate,  and  all  mull  be  imeompene- 
irable. 

This  general  and  fatisfa&ory  refemblance  between  the 
appearances  of  tangible  matter  and  the  legitimate  confe- 
quence  of  this  general  hypothetical  property  of  an  atom  of 
matter,  affords  a  confiderable  probability  that  fuch  is  the 
origin  of  all  the  phenomena.  We  earneftly  recommend  to 
our  readers  a  careful  perufal  of  Bofcovich’s  celebrated  trea- 
tife.  A  careful  perufal  is  neceffary  for  feeing  its  value ;  and 


3  s  T  R 

nothing  will  be  got  by  a  Jmfly  look  -nt  it.  The  reader  will  Strength  o< 
be  particularly  pleafed  with  the  facility  and  evidence  with  Material., 
which  the  ingenious  author  has  deduced  all  the  ordinary  *r— 
principles  of  mechanics,  and  with  the  explanation  which  he 
has  given  of  fluidity,  and  his  dedu&ion  from  thence  of 
the  laws  of  hydroftatics.  No  part  of  the  treatife  is  more 
valuable  than  the  dodtrine  of  the  propagation  of  preffure 
through  folid  bodies.  This,  however,  is  but  juft  touched 
on  in  the  courfe  of  the  inveftigation  of  the  principles  of 
mechanics.  We  {hall  borrow  as  much  as  will  fuffice  for 
our  prefent  inquiry  into  the  flrength  of  materials  ;  and  we 
truft  that  our  readers  are  not  difpleafed  with  this  general 
fketch  of  the  do&rine  (if  it  may  be  fo  called)  of  the  co- 
hefion  of  bodies.  It  is  curious  and  important  in  itfelf,  The  doc- 
and  is  the  foundation  of  all  the  knowledge  we  can  acquire^™6  co* 
of  the  prefent  article.  We  are  forry  to  fay  that  it  is  as  a  Vew  fub*J 
yet  a  new  fubjeCt  of  ftudy ;  but  it  is  a  very  promifing  one 
and  we  by  no  means  defpair  of  feeing  the  whole  of  chemi- 
ilry  brought  by  its  means  within  the  pale  of  mechanical 
fcience.  The  great  and  diftinguifliing  agent  in  chemiftry 
is  heat,  or  fire  the  caufe  of  heat ;  and  one  of  its  molt  An¬ 
gular  effeCts  is  the  converlion  of  bodies  into  elaftic.vapour. 

We  have  the  cleareft  evidence  that  this  is  brought  about 
by  mechanical  forces  :  for  it  can  be  oppofed  or  prevented 
by  external  preflure,  a  very  familiar  mechanical  force.  We 
may  perhaps  find  another  mechanical  force  which  will  pre¬ 
vent  fufion. 

Having  now  made  our  readers  familiar  with  the  mode 
of  aCtion  in  which  cohefion  operates  in  giving  flrength  to 
folid  bodies,  we  proceed  to  confider  the  drains  to  which 
this  flrength  is  oppofed. 

A  piece  of  folid  matter  is  expofed  to  four  kinds  of 
drain,  pretty  different  in  the  manner  of  their  operation. 

1.  It  may  be  torn  afunder,  as  in  the  cafe  of  ropes,  llretch-  Strains  to 

ers,  king-pods,  tye -beams,  Sc c.  whhh  .  j 

2.  It  may  be  crufhed,  as  in  the  cafe  of  pillars,  pods,  JS 

trufs-beams.  °ppo e 

3.  It  may  be  broken  acrofs,  as  happens  to  a  joid  or  lever 
of  any  kind. 

4.  It  may  be  wrenched  or  twided,  as  in  the  cafe  of  the 
axle  of  a  wheel,  the  nail  of  a  prefs,  &c- 
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I.  It  may  be  pulled  asunder. 
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This  is  the  fimpled  of  all  drains,  and  the  others  are  in -Matter 
deed  modifications  of  it.  To  this  the  force  of  cohefion  ismaV 
direttly  oppofed,  with  very  little  modification  of  its  aCtion  Pfu^er 
by  any  particular  circumdances. 

When  a  long  cylindrical  or  prifmatic  body,  fuch  as  a  rod 
of  wood  or  metal,  or  a  rope,  is  drawn  by  one  end,  it  mud 
be  refided  at  the  other,  in  order  to  bring  its  cohefion  into 
aCtion.  When  it  is  fadened  at  one  end,  we  cannot  conceive 
it  any  other  way  than  as  equally  dretched  in  all  its  parts  ; 
for  all  our  obfervations  and  experiments  on  natural  bodies 
concur  in  fhowing  us  that  the  forces  which  cqnnedt  their 
particles,  in  any  way  whatever,  are  equal  and  oppofite.  This 
is  called  the  third  law  of  motion  ;  and  we  admit  its  univer- 
fality,  while  we  affirm  that  it  is  purely  experimental  (fee 
Physics).  Yet  we  have  met  with  differtations  by  perfons 
of  eminent  knowledge,  where  propofitions  are  maintained 
inconfident  with  this.  During  the  difpute  about  the  com¬ 
munication  of  motion,  fome  of  the  abled  writers  have  faid, 
that  a  fpring  compreffed  or  dretched  at  tlie  two  ends  was 
gradually  lefs  and  lefs  compreffed  or  dretched  from  the  ex¬ 
tremities  towards  the  middle  :  ’but  the  fame  writers  acknow¬ 
ledged  the  univerfal  equality  of  aCtion  and  reaction,  which 
is  quite  incompatible  with  this  date  of  the  fpring.  No  fuch 
inequality  of  compreffion  or  dilatation  has  ever  been  obfer- 
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rsr.Rth  ofved  ;  nfid  a  little  refledion  will  (how  it  to  be  impoffible,  in_ 
.lite-ials.  conf_ftency  with  the  equality  of  action  and  lea&ion. 

— V - '  ’  yince  all  paits  are  thus  equally  ftretched,  it  follows,  that 

the  drain  in  any  tranfverfe  feStion  is  the  fame,  as  alfo  in 
every  point  of  that  feaion.  If  therefore  the  body  be  fup- 
pofed  of  a  homogeneous  texture,  the  cohefion  of  the  parts 
is  equable  ;  and  iince  every  part  is  equally  ftretched,  the 
particles  are  drawn  to  equal  didances  from  their  quiefcent 
poll t ions,  and  the  forces  which  are  thus  excited,  and  now 
excited  in  oppofition  to  the  draining  force,  are  equal. .  This 
external  force  may  be  increafed  by  degrees,  which  will  gra¬ 
dually  fe  pa  rate  the  part  of  the  body  more  and  more  from 
each  other,  and  the  connecting  forces  increafe  with  this  in- 
ertafe  of  didance,  till  at  lad  the  cohefion  of  fome  particles 
is  overcome.  This  mud  be  immediately  followed  by  a 
rupture,  becaufe  the  remaining  forces  are  now  weaker  than 
before. 

It  is  the  united  force  of  cohefion,  immediately  before  the 
difunion  of  the  fird  particles,  that  we  call  the  strength  of 
the  fedlion.  It  may  alfo  be  properly  called  its  absolute 
strength,  being  exerted  in  the  fimpleft  form,  and  not  mo¬ 
dified  by  any  relation  to  other  circumdances. 

35  If  the  external  force  has  not  produced  any  permanent 

Wee  tobe change  on  the  body,  and  it  therefore  recovers  its  former  di- 
,i  tended  to  menfions  when  the  force  is  withdrawn,  it  is  plain  that  this 
drain  may  be  repeated  as  often  as  we  pleafe,  and  the  body 
which  withdands  it  once  will  always  withdand  it.  It  is 
evident  that  this  fhould  be  attended  to  in  all  condruClions, 
and  that  in  all  our  invedigations  on  this  fubjedl  this  fhould 
be  kept  dridlly  in  view.  When  we  treat  a  piece  of  foft 
clay  in  this  manner,  and  with  this  precaution,  the  force  em¬ 
ployed  mud  be  very  fmall.  If  we  exceed  this,  we  produce 
a  permanent  change.  The  rod  of  clay  is  not  indeed  torn 
afunder  ;  but  it  has  become  fomewhat  more  flender :  the 
number  of  particles  in  a  crofs  fedlion  is  now  fmaller  ;  and 
therefore,  although  it  will  again,  in  this  new  form,  fuffer,  or 
an  endlefs  repetition  of  a  certain  drain  without  any  far¬ 
ther  permanent  change,  this  drain  is  fmaller  than  the  former. 

Something  of  the  fame  kind  happens  in  all  bodies  which 
receive  a  sett  by  the  drain  to  which  they  are  expofed.  All 
dudlile  bodies  are  of  this  kind.  But  there  are  many  bodies 
which  are  not  dudlile.  Such  bodies  break  completely  when¬ 
ever  they  are  dretched  beyond  the  limit  of  their  perfedl  ela- 
dicity.  Bodies  or  a  fibrous  drudlure  exhibit  very  great 
varieties  in  their  cohefion.  In  fome  the  fibres  have  no  la¬ 
teral  cohefion,  as  in  the  cafe  of  a  rope.  The  only  way  in 
which  all  the  fibres  can  be  made  to  unite  their  drength  is, 
to  twid  them  together.  This  caufes  them  to  bind  each  other 
fo  fad,  that  any  one  of  them  will  break  before  it  can  be 
drawn  out  of  the  bundle.  In  other  fibrous  bodies,  fuch  as 
timber,  the  fibres  are  held  together  by  fome  cement  or  glu¬ 
ten.  This  is  feldom  as  drong  as  the  fibre.  Accordingly 
timber  is  much  eafiey  pulled  afunder  in  a  diredion  tranfverfe 
to  the  fibres.  1  here  is,  however,  every  pofiible  variety  in 
this  particular. 

In  dretching  and  breaking  fibrous  bodies,  the  vifible 
extenfion  is  frequently  very  confiderable.  This  is  not  fole- 
ly  the  increafmg  of  the  didance  of  the  particles  ot  the  cohe¬ 
ring  fibre  :  the  greated  part  chiefly  arifes  from  drawing  the 
crooked  fibre  draight.  In  this,  too,  there  is  great  diverfity  ; 
and  it  is  accompanied  with  important  differences  in  their 
power  of  withdanding  a  drain.  In  fome  woods,  fuch  as 
fir,  the  fibres  on  which  the  fir  eng  th  mod  depends  are  very 
draight.  Such  woods  are  commonly  very  -eladic,  do  not 
take  a  fett,  and  break  abruptly  when  overitrained  :  others, 
fuch  a3  oak  and  birch,  have  their  refifting  fibres  very  undu¬ 
lating  and  crooked,  and  dretch  very  feniibly  by  a  drain. 
They  are  very  liable  to  take  a  fet,  and  they  do  not  break  fo 
Vol.  XVill.  Part  I. 
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fuddenly,  but  give  warning  by  complaining ,  as  the  carpenters  ^renpd^rjf 
call  it  ;  that  is,  by  giving  vifible  figns  of  a  derangement  of  ^ 
texture.  Hard  bodies  of  an  uniform  glaffy  drudlure,  or 
granulated  like  dones,  are  eladic  through  the  whole  extent 
of  their  cohefion,  and  take ‘no  fett,  but  break  at  once  when 
overloaded. 

Notwithdanding  the  immenfe  variety  which  nature  exhi¬ 
bits  in  the  drudlure  and  cohefion  of  bodies,  there  are  cer¬ 
tain  general  fadts  of  which  we  may  now  avail  ourfelves  witn 
advantage.  In  particular,  37 

The  abfolute  cohefion  is  proportional  to  the  area  of  The  abfn~ 
the  fedlion.  This  mud  be  the  cafe  where  the  texture  is  Jyte  cohe- 
perfedlly  uniform,  as  we  have  reafon  to  think  it  is  in  glafs  ‘L 
and  the  du&ile  metals.  The  cohefion  of  each  particle  . ,ropor*i0n- 
being  alike,  the  whole  cohefion  mud  be  proportional  al  to  the 
to  their  number,  that  is,  to  the  area  of  the  fedlion.  The  area  ol  the 
fame  mud  be  admitted  with  refpea  to  bodies  of  a  granula- 
ted  texture,  where  the  granulation  is  regular  and  uniform.  totheex. 
The  fame  muft  be  admitted  of  fibrous  bodies,  if  we  fuppole  tending 
their  fibres  equally  drong,  equally  denfe,  and  fimilarly  dif-f°rce* 
pofed  through  the  whole  fedlion  ;  and  this  we  mud  either 
fuppofe,  or  mud  date  the  diverfity,  and  meafure  the  cohe¬ 
fion  accordingly. 

We  may  therefore  affert,  as  a  general  propefition  on  this 
fubjedt,  that  the  abfolute  drength  in  any  part  of  a  body  by 
which  it  refids  being  pulled  afunder,  or  the  force  which 
mud  be  employed  to  tear  it  afunder  in  that  part ,  is  propor¬ 
tional  to  the  area  of  the  fedlion  perpendicular  to  the  ex¬ 
tending  force. 

Therefore  all  cylindrical  or  prifmatical  rods  are  equally 
drong  in  every  part,  and  will  break  alike  in  any  part  ;  and 
bodies  which  have  unequal  fedlions  will  always  break  in  the 
flendered  part.  The  length  of  the  cylinder  01  prifm  has 
no  effedl  on  the  drength  ;  and  the  vulgar  notion,  that  it  is 
eafier  to  break  a  very  long  rope  than  a  fhort  one,  is  a  very 
great  midake.  Alfo  the  abfolute  drengths  of  bodies 
which  have  fimilar  fedlions  are  proportional  to  the  fquares 
of  their  diameters  or  homologous  tides  of  the  tedlion. 

The  weight  of  the  body  itfelf  may  be  employed  to  drain 
it  and  to  break  it.  It  is  evident,  that  a  rope  may  be  fo 
long  as  to  break  by  its  own  weight.  When  the  rope  is 
hanging  perpendicularly,  although  it  is  equally  drong  in 
every  part,  it  will  break  towards  the  upper  end,  becaufe  the 
drain  on  any  part  is  the  weight  of  all  that  is  below  it.  Its  ve 

relative  strength  in  any  part,  or  power  of  withdand- drength. 
ing  the  drain  which  is  adlually  laid  on  it,  is  inverfely  as  the 
quantity  below  that  part. 

When  the  rope  is  dretched  horizontally,  as  in  towing  a 
fhip,  the  drain  arifing  from  its  weight  often  bears  a  very 
fenfible  proportion  to  its  whole  drength. 

Let  AEB  (fig.  3.)  be  any  portion  of  fuch  a#  rope,  and 
AC,  BC  be  tangents  to  the  curve  into  which  its  gravity 
bends  it.  Complete  the  parallelogram  ACBD.  It  is  well 
known  that  the  curve  is  a  catcnaria,  and  that  DC  is  per¬ 
pendicular  to  the  horizon  ;  and  that  DC  is  to  AC  as  the 
weight  of  the  rope  AEB  to  the  drain  at  A. 

In  order  that  a  fufpended  heavy  body  may  be  equally 
able  in  every  part  to  carry  its  own  weight,  the  fedlion  in 
that  part  muft  be  proportional  to  the  folid  contents  of  all 
that  is  below  it.  Suppofe  it  a  conoidal  fpindle,  formed  by 
the  revolution  of  the  curve  A  ae  (fig.  4.)  round  the  axis 
CE.  We  muft  have  AC2:  ac2  AEB  fol.  :  a  E  b  fob 
This  condition  requires  the  logarithmic  curve  for  A  a  e,  of 
which  Qc  is  the  axis. 

Thefe  are  the  chief  general  rules  which  can  be  fafely  de¬ 
duced  from  our  cleared  notions  of  the  cohefion  of  bodies* 

In  order  to  make  any  practical  ufe  of  them,  it  is  proper  to 
have  fome  meafures  of  the  cohefion  of  fuch  bodies  as  are 
B  com- 
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length  of  commonly  employed  in  our  mechanics,  and  oihei*  ftrudlures 
Al  tceiials.  y^here  they  are  expoled  to  this  kind  of  llrain.  Iliefe 
rauft  he  deduced  foiely  from  experiment.  Therefore  they 
The  muft  be  confidered  as  no  more  than  general  values,  or  as 

fion  of  me-  the  averages  of  many  particular  trials.  The  irregularities 
ralf»dej>cndsare  very  great,  becaufe  none  of  the  fub fiances  are  conftant 
tt^cumftan  *n  texture  and  firmnds.  Metals  differ  by  a  thoufaud 
ces.  m  an"circumftances  unknown  to  us,  according  to  their  purity,  to 
the  heat  with  which  they  were  melted,  to  the  moulds  in 
which  they  were  cad,  and  the  treatment  they  have  after¬ 
wards  received,  by  forging,  wire-drawing,  tempering,  &c . 

It  is  a  very  curious  and  inexplicable  fadl,  that  by  forging 
a  metal,  or  by  frequently  drawing  it  through  a  fmootli 
hole  in  a  fleel  plate,  its  eohefion  is  greatly  increafed.  This 
operation  undoubtedly  deranges  the  natural  fltuation  of  the 
particles.  They  are  fqueezed  clofer  together  in  one  direc¬ 
tion  ;  but  it  is  not  in  the  diredlion  in  which  they  refill  the 
fradture.  In  this  direction  they  are  rather  feparated  to  a 
greater  diftance.  The  general  deniity,  however,  is  augment¬ 
ed  in  ail  of  them  except  lead,  which  grows  rather  rarer  by 
wire-drawing  :  but  its  eohefion  may  be  more  than  tripled 
by  this  operation.  Gold,  filver,  anj  brafs,  have  their  co- 
hefion  nearly  tripled  ;  copper  and  iron  have  it  more  than 
doubled.  In  this  operation  they  alfo  grow  much  harder. 
It  is  proper  to  heat  them  to  rednefs  after  drawing  a  little. 
This  is  called  nealtng  or  annealing.  It  foftens  the  metal  again, 
and  renders  it  fufceptible  of  another  drawing  without  the 
rifle  of  cracking  in  the  operation. 

We  do  not  pretend  to  give  any  explanation  of  this  re¬ 
markable  and  very  important  fa£l,  which  has  ibmething  re- 
fembling  it  in  woods  and  other  fibrous  bodies,  as  will  be 
mentioned  afterwards. 

The  varieties  in  the  eohefion  of  ftones  and  other  minerals, 
and  of  vegetable  and  animal  fubflances,  are  hardly  fufcep¬ 
tible  of  any  defeription  or  claffi  Beat  ion. 

Cohciion  We  ta^C  ^°r  t^ie  mea*ure  eohefion  the  number  of 
and  ^  pounds  avoirdupois  which  are  juft  fuffieient  to  tear  afunder 

ftrength  a  rod  or  bundle  of  one  inch  fquare.  From  this  it  will  be 
cfdnieient  eafy  to  compute  the  ftrength  correfponding  to  any  other 

lbs. 

20,000 
24,000 
40,000 
43,000 
39,500 
22,000 
3i,cco 
34,000 
37,000 
42,000 
59,000 
68,000 
75,000 
84,000 
71,000  (a) 

:  20,000 
[50,000 
3,100  * 
3,600/ 
3,800 
5,200 
6,500 


3 Jl,  Metals. 


dimenfion. 

Gold,  caft 
Silver,  caft 

f  JaPan 
i  Barb  ary 
Copper,,  caft  I  Hungary 
|  Anglefea 
L  Sweden 

Iron,  caft 

f  Ordinary 

Iron,  bar  ...  '  „  - 

T  Bell  Swedilh  and  Ruffian 

V  Ho rfe- nails 

Steel,  bar  jgoft 

!  Razor  temper 

^Malacca 

Banca 

Tin,  caft  j  Block 

Englifh  block 
- - —  grain 


1 

I 


{ 


] 

Lead,  caft  *  -* 

Reg  ulus  of  antimouy 
Zinc  -  - 

Biimuth 

41 

It  is  very  remarkable  that  almoft  all  the  mixtures  of  me- Tenacity 
tals  are  more  tenacious  than  the  metals  themfelves.  The  mctai® 
change  of  tenacity  depends  much  on  the  proportion  of  the^^re. 
ingredients,  and  the  proportion  which  produces  the  moft 
tenacious  mixture  is  different  in  the  different  metals.  We 
have  fele&ed  the  following  from  the  experiments  of  Mufchen- 
broek.  The  proportion  of  ingredients  here  fdedied  is  that 
which  produces  the  greateft  ftrength. 


lh$| 

86q 

1,000 

2,600 

2,900 


Strength  ftjj 
Abater  ia]d 


Two  parts  of  gold  with  one  of  filver 
Five  parts  of  gold  with  one  of  copper 
Five  parts  of  iilver  with  one  of  copper 
Four  parts  of  filver  with  one  of  tin 
Six  parts  of  copper  with  one  of  tin 
Five  parts  of  Japan  copper  with  one  of  Banca 
tin  - 

Six  parts  of  Chili  copper  with  one  of  Malacca 
tin  -  - 

Six  parts  of  Swedish  copper  with  one  of  Malac¬ 
ca  tin  - 

Brafs  confifls  of  copper  and  zinc  in  an  un¬ 
known  proportion  ;  its  ftrength  is 
Three  parts  of  block-tin  with  one  part  of  lead 
Eight  parts  oF  block-tin  with  one  part  of  zinc 
Four  parts  of  Malacca  tin  with  one  part  of  re- 
gulus  of  antimony  -  - 

Eight  parts  of  lead  with  one  of  zinc 
Four  parts  of  tin  with  one  of  lead  and  one  of 
zinc  - 


28,000 
50,000 
48,500 
4 1,000 
41,000 

57,000 

60,000 

64,000 

51,000 

10,200 

10,000 

12,000 

4,500 

13,000 


Thefe  numbers  are  of  confiderable  ufe  in  the  arts.  The 
mixtures  of  copper  and  tin  are  particularly  in terefting  in  the 
fabric  oF  great  guns.  We  lee  that,  by  mixing  copper 
whofe  greateft  ftrength  does  not  exceed  37,000  with  tin 
which  does  not  exceed  6,000,  we  produce  a  metal  whofe 
tenacity  is  almoft  double,  at  the  fame  time  that  it  is  harder 
and  more  eafily  wrought.  It  is,  however,  more  fuiible, 
which  is  a  great  inconvenience.  We  alfo  fee  that  a  very 
fmall  addition  of  zinc  almoft  doubles  the  tenacity  of  tin, 
and  increafes  the  tenacity  of  lead  live  times;  and  a  fmall  ad¬ 
dition  of  lead  doubles  the  tenacity  of  tin.  Thefe  are  eco¬ 
nomical  mixtures.  This  is  a  very  valuable  information 
to  the  plumbers  for  augmenting  the  ftrength  of  water- 
pipes. 

By  having  recourfe  to  thefe  tables,  the  engineer  can  pro¬ 
portion  the  thicknefs  of  his  pipes  (of  whatever  metal)  to 
the  preflures  to  which  they  are  expofed. 


2 Woods. 

W e  may  premife  to  this  part  of  the  table  the  following 
general  oblervations  : 

J.  The  wood  immediately  furrounding  the  pith  or  heart  Tenacity  0 
of  the  tree  is  the  weakeft,  and  its  inferiority  is  fo  much  ftrength  of 
more  remarkable  as  the  tree  is  older.  In  this  affertion, wooU* 
however,  we  fpeak  with  fome  hefitation.  Mufchenbroek’s 
detail  of  experiments  is  decidedly  in  the  affirmative.  Mr 
Buffon,  on  the  other  hand,  fays,  that  his  experience  has 
taught  him  that  the  heart  of  a  found  tree  is  the  itrongeft  ; 
but  he  gives  no  inftances.  We  are  certain,  from  many  ob- 

fervations 
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trcnpth  of  fervations  of  our  own  on  very  large  oaks  and  firs,  that  the 
VlatcriaK  jieart  js  weaker  than  the  extenor  parts. 

2.  The  wood  next  the  bark,  commonly  called  the  white 
or  hie  a,  is  alfo  weaker  than  the  reft  ;  and  the  wood  gra¬ 
dually  increafes  in  ftrength  as  we  recede  from  the  centre 
to  the  blea. 

3.  The  wood  is  ftronger  in  the  middle  of  the  trunk  than 
at  the  fpiinging  of  the  branches  or  at  the  root ;  and  the  wood 
of  the  branches  is  weaker  than  that  of  the  trunk. 

4.  The  wood  of  the  north  fide  of  all  trees  which  grow 
in  our  European  climates  is  the  weakeft,  and  that  of  the 
jbuth-eaft  fide  is  the  ftrongeft  ;  and  the  difference  is  moft 
remarkable  in  hedge  row  trees,  and  fuch  as  grow  fingly. 
The  heart  of  a  tree  is  never  in  its  centre,  but  always  near¬ 
er  to  the  north  tide,  and  the  annual  coats  of  wood  are  thin¬ 
ner  on  that  fide.  In  conformity  with  this,  it  is  a  general 
opinion  of  carpenters  that  timber  is  ftronger  whole  annual 
plates  a^e  thicker.  The  trachea  or  air-veffels  are  weak¬ 
er  than  the  fimple  ligneous  fibres.  Thefe  air-veffels  are  the 
fame  in  diameter  and  number  of  rows  in  trees  of  the  fame 
fpecies,  and  they  make  the  vilible  feparation  between  the 
annual  plates.  Therefore  when  thefe  are  thicker,  they  con¬ 
tain  a  greater  proportion  of  the  fimple  ligneous  fibres. 

5.  All  woods  are  more  tenacious  while  green,  and  lofe 
very  confiderably  by  drying  after  the  trees  are  felled. 

The  only  author  who  has  put  it  in  our  power  to  judge 
of  the  propriety  of  his  experiments  is  Mufchenbroek  He 
has  defcribed  his  method  of  trial  minutely,  and  it  feems 
unexceptionable.  The  woods  were  all  formed  into  flips 
fit  for  his  apparatus,  and  part  of  the  flip  was  cut  away 
to  a  parallelopiped  of  ~th  of  an  inch  fquare,  and  therefore 
■rrth  °f  a  fquare  inch  in  fe& ion.  The  abfolute  ftrengths  of 
a  fquare  inch  were  as  follow  : 

43 

ibfo)u?e 
rtngth  i  f 
ifferent 
mds  of 

ood, 


lib. 

ub. 

Locuft  treee 

20,100 

Pomegranate 

9.750 

Jujeb 

1  8,500 

Lemon 

9.25° 

Beech,  oak 

0 

O 

►** 

Tamarind 

8,750 

Orange 

15,500 

Fir 

8>33° 

Alder 

13,900 

Walnut 

8, 130 

Elm 

13,200 

Pitch  pine 

7,650 

Mulberry 

I2,5Q0 

Qmnee 

6,750 

Willow 

12,500 

Cy  prefs 

6,000 

Afh 

12,000 

Poplar 

SfS°  0 

Hum 

Elder 

I  I,800 
10,000 

Cedar 

4,880 
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Vnd  of  0- 
her  fub- 
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Ivory 

• 

• 

16,270 

Bone 

- 

. 

5>25° 

Horn 

_ 

8,750 

Whalebone 

• 

_ 

7,500 

1  ooth  of  fea-calf 

* 

- 

4>°7J 
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The  reader  will  furely  obferve,  that  thefe  numbers  cx- Strength  of 
prefs  fomething  more  than  the  utmoft  cohefion  ;  for  the 
weights  are  fuch  as  will  very  quickly,  that  is,  in  a  minute  ^ 
or  two,  tear  the  rods  afunder.  It  may  be  faid  in  general,  No  fub- 
that  two-thirds  of  thefe  weights  will  fenfibly  impair  thefLuce  to 
ftrength  after  a  confiderahle  while,  and  that  one  half  io  the!3^ a^h^tec 
utmoft  that  can  remain  fufpended  at  them  without  rifle  for ture  at»ovc 
ever  ;  and  it  is  this  laft  allotment  that  the  engineer  fhould  rec-  one  half  us 
kon  upon  in  his  con flru61  ions.  There  is,  however,  confiderable  ftrength. 
difference  in  this  refpe£l.  Woods  of  a  very  ftraight  fibre, 
fuch  as  fir,  will  be  lefs  impaired  by  any  load  which  is  not  fuf- 
ficient  to  break  them  immediately. 

According  to  Mr  Emerfon,  the  load  which  may  be  fafely 
fufpended  to  an  inch  fquare  is  as  follows  : 

Iron  -  76,40a 

Brafs  -  35,600 

Hempen  rope  -  -  19,600 

Ivory  -  15,700 

Oak,  box,  yew,  plum-tree  -  -  7>*5° 

Elm,  afh,  beech  -  -  '  6,070 

Walnut,  plum  -  -  5, 360 

Red  fir,  holly,  elder,  plane,  crab  -  5,0 00 

Cherry,  hazle  -  - 

Alder,  afp,  birch,  willow  -  -  4,290 

Lead  4  -  -  430 

Freeftone  -  -  -  914 

He  gives  us  a  pra&ical  rule,  that  a  cylinder  whole  dia¬ 
meter  is  d  inches,  loaded  to  one-fourth  of  its  abfolute  ftrength, 
will  Carry  as  follows  ; 


Cwt. 


The  rank  which  the  different  woods  hold  in  this  lift  of 
Mr  Emerfon’s  is  very  different  from  what  we  find  in  Mu- 
fchenbroek’s.  But  ptecife  meafures  irnift  not  be  expected  in 
this  matter.  It  is  wonderful  that  in  a'  matter  of  Inch  un- 
queft  ion  able  importance  the  public  has  not  enabled  fome 
perfons  of  judgment  to  make  proper  trials.  They  are  be¬ 
yond  the  abilities  of  private  perfons. 

II.  Bobies  may  be  crushed. 
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Mr  Mufchenbroek  has  given  a  very"  minute  derail  of  the 
experiments  on  the  afh  and  the  walnut,  ftating  the  weights 
which  were  required  to  tear  afunder  (lips  taken  from  the  four 
Tides  of  the  tree,  and  on  each  fide  in  a  regular  progrdfion  from 
the  centre  to  the  circumference.  The  numbers  of  this  table 
correiponding  to  thefe  two  timbers  may  therefore  be  confi- 
dered  as  the  average  of  more  than  50  trials  made  of  each  ; 
and  he  fays  that  all  the  others  were  made  with  the  fame 
caie.  We  cannot  therefore  fee  any  reafon  for  not  confi¬ 
ding  in  the  refults  ;  yet  they  are  confiderably  higher  than 
thofe  given  by  fome  other  writers.  Mr  Pitot  fays,  on  the 
authority  of  his  own  experiments,  and  of  thofe  of  Mr  Pa¬ 
rent,  that  60  pounds  will  juft  tear  afunder  a  fquare  line  of 
found  oak,  and  that  it  will  bear  50  with  fafety.  This  gives 
8640  for  the  utmoft  ftrength  of  a  fquare  inch,  which  is  much 
inferior  to  Mufchenbroek’s  valuation. 

We  may  add  to  thefe, 


It  is  of  equal,  perhaps  greater,  importance  to  know  the  ft  is  of  im* 
ftrain  which  may  be  laid  on  folid  bodies  without  danger  ofponance  to 
crnfhing  them.  Pillars  and  pofts  of  all  kinds  are  expofed  to  know 
this  ftrain  in  its  fimpleft form;  and  there  are  cafes  where  the bodies'1^ 
ftrain  is  enormous,  viz.  where  it  arifes  from  the  oblique  po- 
fition  of  the  parts ;  as  in  the  ftuts,  braces,  and  truffes, 
which  occur  very  frequently  in  our  great  works. 

It  is  therefore  moft  defirable  to  have  fome  general  know¬ 
ledge  of  the  principle  which  determines  the  ftrength  of  bo¬ 
dies  in  oppofztion  to  this  kind  of  ftrain.  But  unfortunately 
we  are  much  more  at  a  lofs  in  this  than  in  the  laft  cafe. 

The  mechanifm  of  nature  is  much  more  complicated  in  the 
prefent  cafe.  It  muff  be  in  fome  circuitous  way  that  com- 
preffion  can  have  any  tendency  to  tear  afunder  the  parts  of 
a  folid  body,  and  it  is  very  difficult  to  trace  the  fteps. 

If  we  fuppofe  the  particles  infuperably  hard  and  in  con- 
tadf,  and  difpofed  in  liftes  which  are  in  the  dire&ion  of  the 
external  preflures,  it  does  not  appear  how  any  preffure  can 
difunite  the  particles ;  but  this  is  a  gratuitous  fuppofition. 

There  are  infinite  odds  againft  this  precife  arrangement  of 
the  lines  of  particles;  and  the  compreffibility  of  all  kinds  of 
matter  in  fome  degree  fhows  that  the  particles  are  in  a  fitu- 
ation  equivalent  to  diftance.  This  being  the  cafe,  and  the 
particles,  with  their  intervals,  or  what  is  equivalent  to  in- 
Jj  2  v  tervals, 
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Sfrength  of  tervals,  being  In  fituations  that  are  oblique  with  refpedl  to 
1  •  the  p  refill  res,  it  mufl  follow,  that  by  fqueezing  them  toge- 

v T  “  ther  in  one  direction,  they  are  made  to  bulge  out  or  fepa- 
rate  in  other  diredions.  This  may  proceed  fo  far  that  fome 
may  be  thus  pufhed  laterally  beyond  their  limits  of  cohefion. 
The  moment  that  this  happens  the  refiftance  to  compreflion 
Is  diminifhed,  and  the  body  will  now  be  crufhed  together. 
We  may  form,  fome  notion  of  this  by  fuppoiing  a  number 
of  fpherules,  like  fmall  fliot,  flicking  together  by  means  of 
a  cement.  Comprefimg  this  in  fome  particular  direction 
caufes  the  fpherules  to  a&  among  each  other  like  fo  many 
wedges,  each  tending  to  penetrate  through  between  the 
three  whieh  lie  below  it  :  and  this  is  the  fimpleft,  and 
perhaps  the  only  diftin£t,  notion  we  can  have  of  the  matter. 
We  have  reafon  to  think  that  the  conftitution  of  very  ho* 
mogeneous  bodies,  fuch  as  glafs,  is  not  very  different  from 
this.  The  particles  are  certainly  arranged  fymmetrically 
in  the  angles  of  fome  regular  lolids.  It  is  only  fuch  an  ar¬ 
rangement  that  is  conilflent  with  tranfparency,  and  with  the 
^  free  paflage  of  light  in  every  dire&ion. 

Xhtir  k  this  be  the  conflitution  of  bodies,  it  appeals  proba- 

Rren/th  ble  that  the  ftrength,  or  the  refinance  whieh  they  are  ca- 

or  P°w«r  pable  of  making  to  an  attempt  to  cruff  them  to  pieces, 

ance  to  *s  Pr0P°l  tionnl  to  the  area  of  the  feftion  w'hofe  plane  is 

fL,ch  a  perpendicular  to  the  external  force  ;  for  each  particle  being 

force  fimilarly  and  equally  adled  on  and  refilled,  the  whole  refin¬ 

ance  mult  be  as  their  number ;  that  is,  as  the  extent  of  the 
fe6lion. 

Accordingly  this  principle  is  aflumed  by  the  few  writers 
who  have  confidered  this  fubjedl ;  but  we  confefs  that  it 
appears  to  us  veryr  doubtful.  Suppofe  a  number  of  brittle 
or  friable  balls  lying  on  a  table  uniformly  arranged,  but  not 
cohering  nor  in  contadl,  and  that  a  board  is  laid  over  them 
and  loaded  with  a  weight  ;  we  have  no  hcfitation  in  fayung, 
that  the  weight  neceffary  to  crufh  the  whole  colledtion  is 
proportional  to  their  number  or  to  the  area  of  the  fedlion. 
But  when  they  are  in  contadl  (and  ftill  more  if  they  co¬ 
here),  we  imagine  that  the  cafe  is  materially  altered.  Any 
individual  ball  is  crufhed  only  in  confequence  of  its  being 
bulged  outwards  in  the  diredlion  perpendicular  to  the  pref* 
fure  employed.  If  this  could  be  prevented  by  a  hoop  put 
round  the  ball  like  an  equator,  we  cannot  fee  how  any  force 
can  cruf’h  it.  Any  thing  therefore  which  makes  this  bul¬ 
ging  outwards  more  difficult,  makes  a  greater  force  neceffa¬ 
ry.  Now  this  effedl  will  be  produced  by  the  mere  contadl 
of  the  balls  before  the  preflure  is  applied ;  for  the  central 
ball  cannot  fwell  outward  laterally  without  puffing  away 
the  balls  on  all  fides  of  it.  This  is  prevented  byr  the  fric¬ 
tion  on  the  table  and  upper  board,  which  is  at  leaft  equal 
to  one  third  of  the  preflure.  Thus  any  interior  ball  becomes 
llronger  by  the  mere  vicinity  of  the  others  ;  and  if  we 
farther  fuppofe  them  to  cohere  laterally,  we  think  that  its 
flrengtli  will  be  ftill  more  increafed. 

The  analogy  between  tliefe  balls  and  the  cohering  parti¬ 
cles  of  a  friable  body  is  very  perfedl.  We  ffould  therefore 
expedl  that  the  ftrength  by  which  it  refills  being  cruffed 
will  increafe  in  a  greater  ratio  than  that  of  the  feclion,  or 
the  fquarc  of  the  diameter  of  fimilar  fedtions ;  and  that  a 
fquare  inch  of  any  matter  will  bear  a  greater  weight  in 
proportion  as  it  makes  a  part  of  a  greater  fedlion.  Ac¬ 
cordingly  this  appears  in  many  experiments,  as  will  be  no¬ 
ticed  afterwards.  Mufchenbroek,  Euler,  and  fome  others, 
have  fuppofed  the  ftrength  of  columns  to  be  as  the  biqua¬ 
drates  of  their  diameters.  But  Euler  deduced  this  from  for¬ 
mulae  which  occurred  to  him  in  the  courfe  of  his  algebraic 
analyfis ;  and  he  boldly  adopts  it  as  a  principle,  without 
looking  for  its  foundation  in  the  phyflcal  aflumptions  which 
he  had  made  in  the  beginning  of  his  inveftigation.  But 


]  S  T  R 

fome  of  his  original  aflumptions  were  as  paradoxical,  or  at  Strength  o| 
leaft  as  gratuitous,  as  tliefe  refults  :  and  tliofe,  in  parti-  Matenak 
cular,  from  which  this  proportion  of  the  ftiength  of  co¬ 
lumns  was  deduced,  were  ahnoft  foreign  to  the  cafe  ;  and 
therefore  the  inference  was  of  no  value.  Vet  it  was  recei¬ 
ved  as  a  principle  by  jMufchenbroek  and  by  the  academicians 
of  St  Peterffurgh.  We  make  thefe  very  few  obfervations, 
becaufe  the  fubjedl  is  of  great  pradlical  importance  ;  and  it 
is  a  ureat  obftacle  to  improvements  when  deference  to  a 
great  name,  joined  to  incapacity  or  Indolence,  caules  authors 
to  adopt  his  carelefs  reveries  as  principles  from  which  they 
are  afterwards  to  draw  important  confequences.  It  muff 
be  acknowledged  that  we  have  not  as  yet  eftablifhed  the  re¬ 
lation  between  the  dimenflons  and  the  ftrength  of  a  pillar  on 
folid  mechanical  principles.  Experience  plainly  contradi&s 
the  general  opinion,  that  the  ftrength  is  proportional  to  the 
area  of  the  fe&ion  ;  but  it  is  ftill  more  inconfiftent  with 
the  opinion,  that  it  is  in  the  quadruplicate  ratio  of  the  diame-  4s 
ters  of  fimilar  fedlions.  It  would  feem  that  the  ratio  de- 
pends  much  on  the  internal  ilrudure  o!“  the  body  ;  and  ex*  onlv  by  e: 
periment  feems  the  only  method  fox  afcertaining  its  general  pcrimcut. 
laws. 

If  we  fuppofe  the  body  to  be  of  a  fibrous  texture,  having 
the  fibres  lituated  in  the  direction  of  the  preflure,  and  {lightly 
adhering  to  each  other  by  fome  kind  of  cement,  fuch  a  body 
will  fail"  only  by  the  bending  of  the  fibres,  by  which  they  wilL 
break  the  cement  and  be  detached  from  each  other.  Some¬ 
thing  like  this  may  be  fuppofed  in  wooden  pillars.  In  fuch 
cafes,  too,  it  would  appear  that  the  refiftance  mufl  be  as  die 
number  of  equally  refilling  fibres,  and  as  their  mutual  flip- 
port,  jointly  ;  and,  therefore,  as  fome  function  of  the  area 
of  the  fedion.  The  fame  thing  miift  happen  if  the  fibres 
are  naturally  crooked  or  undulated,  as  is  obferved  in  many 
woods,  &c.  provided  we  fuppofe  fome  fimilarity  in  their 
form.  Similarity  of  fome  kind  mufl  always  be  fuppofed,. 
otherwife  we  need  never  aim  at  any  general  inferences 

In  all  cafes  therefore  we  can  hardly  refufe  admitting  that 
the  ftrength  in  oppofition  to  compreflion  is  proportional  to 
a  fundion  of  the  area  of  the  fedion. 

As  the  whole  length  of  a  cylinder  or  prifm  is  equally 
prefled,  it  does  not  appear  that  the  ftrength  of  a  pillar  is  at 
all  affeded  by  its  length.  If  indeed  it  be  fuppofed  to  bend 
under  the  preflure,  the  cafe  is  greatly  changed,  becaufe  it  is 
then  expofed  to  a  tranfverfe  ftrain  ;  and  this  increafes  with 
the  length  of  the  pillar.  But  this  will  be  coufidered  with 
due  attention  under  the  next  clafs  of  ftrains. 

Few  experiments  have  been  made  on  this  fpecies  of 
ftrength  and  ftrain.  Mr  Petit  fays,  that  his  experiments, 
and  thofe  of  Mr  Parent,  ffow  that  the  force  neceffary  for 
cruffing  a  body  is  nearly  equal  to  that  which  will  tear  It 
afunder.  He  fays  that  it  requires  fomething  more  than  60 
pounds  on  every  fquare  line  to  cruff  a  piece  of  found  oak. 

But  the  rule  is  by  no  means  general :  Glafs,  for  inftance, 
will  carry  a  hundred  times  as  much  as  oak  in  this  way,  that 
is,  refting  on  it ;  jmt  will  not  fufpend  above  four  or  five 
times  as  much.  Oak  will  fufpend  a  great  deal  more  than 
fir ;  but  fir  will  carry  twice  as  much  as  a  pillar.  Wood’s 
of  a  foft  texture,  although  confiding  of  very  tenacious 
fibies,  are  more  eafily  cruffed  by  their  load.  This  foftnefs  of 
texture  is  chiefly  owing  to  their  fibres  not  being  ftraightbut 
undulated,  and  there  being  confiderable  vacuities  between 
them,  fo  that  they  are  eafily  bent  laterally  and  cruffed 
When  a  poll  is  overftrained  by  its  load,  it  is  obferved  to 
fwell' fen fibly  in  diameter.  Increasing  the  load  caufes  lon¬ 
gitudinal  cracks  or  ffiverS'to  appear,  and  it  prefently  after 
gives  way.  This  is  called  crippling . 

In  all  cafes  where  the  fibres  lie  oblique  to  the  ftrain  the 
ftrength  is  greatly  diminiffed,  becaufe  the  parts  can  then  be 

made 
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reng’h  of  made  to  Aide  on  each  other,  when  the  cohefion  of  the  ce- 
menting  matter  is  overcome.  ^ 

Mufchenbroek  has  given  fome  experiments  on  this  iubjett ; 
hut  they  are  cafes  of  long  pillars,  and  therefore  do  not  be- 
lonnf  to  this  place.  They  will  be  confidered  afterwards. 

The  only  experiments  ©f  which  we  have  feen  any  detail 
(and  it  is  ufelefs  to  infert  mere  affertions)  are  thofe  of  Mr 
Gauthey,  in  the  4th  volume  of  Rozier’s  Journal  de  Phyjique. 
This  engineer  expofed  to  great  preffurcs  fmall  reftangular 
parade  lopipeds,  cut  from  a  great  variety  ot  ftones,  and  notea 
the  weights  which  crufhed  them.  The  following  table  ex- 
hibits  the  medium  refults  of  many  trials  on  two  very  urn- 
form  kinds  of  freeftone,  one  of  them  among  the  haideft  and 
the  other  among  the  lotted  ufed  in  building. 

Column  ill  exprefles  the  length  AB  of  the  fediion  in 
French  lines  or  I2ths  of  an  inch  ;  column  2d  expreffes  the 
breadth  BC  ;  column  3d  is  the  area  of  thefedion  111  fquarc 
lines  ;  column  4th  is  the  number  of  ounces  required  to  crufh 
the  piece  ;  column  5th  is  the  weight  which  was  then  borne 
by  each  Iquare  line  of  the  fedtion  ;  and  column  6th  is  the 
round  numbers  to  which  Mr  Oauthey  imagines  that  thofe 
in  column  5th  approximate. 
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Little  can  be  deduced  from  thefe  experiments:  The  1  d  and 
3d,  compared  with  the  5th  ana  6tli,  Ihould  furnifh  limilar 
refults  ;  for  the  id  and  5th  are  refpe&ively  half  of  the  3d 
and  6th  :  but  the  3d  is  three  times  dronger  (that  is,  a  line 
of  the  3d)  than  the  fird,  whereas  the  6th  is  only  twice  as 
flrong  as  the  5  th. 

It  is  evident,  however,  that  the  drength  increafes  much 
fader  than  the  area  of  the  feftion,  and  that  a  fquare  line  can 
carry  more  and  more  weight,  according  as  it  makes  a  part  of 
a  larger  and  larger  fedlion.  In  the  feries  of  experiments  on 
the  foft  done,  the  individual  drength  of  a  fquare  line  feems 
toincreafe  nearly  in  the  proportion  of  the  fedtion  of  which  it 
makes  a  part. 

Mr  Gauthey  deduces,  from  the  whole  of  his  numerous  ex¬ 
periments,  that  a  pillar  of  hard  done  of  Givry,  whofe  fe&ion 
is  a  fquare  foot,  will  bear  with  perfedt  fafety  664,000  pounds, 
and  that  its  extreme  drength  is  871,000,  and  the  fmalled 
drength  obferved  in  any  of  his  experiments  was46o,ooo.  The 
foft  bed  of  Givry  done  had  for  its  fmalled  drength  187,000, 
for  its  greated  3 1 1,000,  and  for  its  fafe  load  249,000.  Good 
brick  will  carry  with  fafety  320,000  ;  chalk  will  carry  only 
9000.  The  bolded  piece  of  archite&nre  in  this  refpedl  which 
he  has  feen  is  a  pillar  in  the  church  of  All- Saints  at  Angers. 
It  is  24  feet  long  and  1 1  inches  fquare,  and  is  loaded  with 
60,000,  which  is  not  4th  of  what  is  necedary  for  crufhing  it. 

We  may  obferve  here  by  the  way,  that  Mr  Gauthey ’s 
meafiire  ot  the  fufpending  drength  of  done  is  vadly  fmall  in 
proportion  to  its  power  of  fupporting  a  load  laid  above  it. 
He  finds  that  a  prifm  of  the  hard  bed  of  Givry,  of  a  foot 
feftion,  is  torn  afunder  by  4600  pounds  ;  and  if  it  be 
firmly  fixed  horizontally  in  a  wall,  it  will  be  broken  by  a 
weight  of  56,000  lufpended  a.  foot  from  the  wall.  If  it  red 
on  two  props  at  a  foot  didance,  it  will  be  broken  by  206,000 
laid  on  its  middle.  Thefe  experiments  agree  fo  ill  with  each 
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other,  that  little  ufe  can  be  made  of  them.  The  fubje&  Is  Strength  of 
of  great  importance,  and  well  deferves  the  attention  of  the  Materni^ 
patriotic  philofopher.  ^  j 

A  fet  of  good  experiments  would  be  very  valuable,  be-  Good  ex- 
caufe  it  is  againd  this  kind  of  drain  that  we  mud  guard  by  pmmentS’ 
judicious  cotidru&ion  in  the  mod  delicate  and  difficult  pr°-^^|^ 
blems  which  come  through  the  hands  of  the  civil  and  mili¬ 
tary  engineer.  The  condrudtion  of  done  arches,  and  the 
conftru&ion  of  great  wooden  bridges,  and  particularly  the 
condru&ion  of  the  frames  of  carpentry  called  centres  in  the 
erection  of  done  bridges,  are  the  mod  difficult  jobs  that  oc¬ 
cur.  In  the  centres  on  which  the  arches  of  the  bridge  of 
Orleans  were  built  fome  of  the  pieces  of  oak  were  carrying 
upwards  of  two  tons  on  every  fquare  inch  of  their  Landing. 

All  who  faw  it  faid  that  it  was  not  able  to  carry  the  fourth 
part  of  the  intended  load.  But  the  engineer  underdood  the 
principles  of  his  art,  and  ran  the  rifle  :  and  the  refult  com¬ 
pletely  judified  his  confidence  ;  for  the  centre  did  not  com¬ 
plain  in  any  part,  only  it  was  found  too  fupple  ;  fo  that  it 
went  out  of  fhape  while  the  haunches  only  of  the  arch  were 
laid  on  it.  The  engineer  corrected  this  by  loading  it  at  the 
crown,  and  thus  kept  it  completely  in  fhape  during  the  pro- 
grefs  of  the  work. 

I11  the  Memoirs  (old)  of  the  Academy  of  Peteifburgh 
for  1778,  there  is  a ‘didertation  by  Euler  on  this  fubject, 
but  particularly  limited  to  the  drain  on  columns,  in  which, 
the  bending  is  taken  into  the  account.  Mr  Fufs  has  treat¬ 
ed  the  fame  fubjedl  with  relation  to  carpentry  in  a  fubfequent 
volume.  But  there  is  little  in  thefe  papers  befides  a  dry  ma¬ 
thematical  difquifition,  proceeding  on  affumptions  which  (to 
fpeak  favourably)  arc  extremely  gratuitous.  The  mod  im¬ 
portant  confequence  of  the  compreffion  is  wholly  overlook¬ 
ed,  as  we  fhall  prefently  fee.  Our  knowledge  of  the  me- 
chanifm  of  cohefion  is  as  yet  far  too  impeded!  to  entitle  us 
to  a  confident  application  of  mathematics.  Experiments 
fhould  be  multiplied.  ^ 

The  onlyr  way  we  can  hope  to  make  thefe  experiments  How  they* 
ufefnl  is  to  pay  a  careful  attention  to  the  manner  in  which  are^tr)  ^ 
the  fradlure  is  produced.  By  difeovering  the  general  rc- a 
femblances  in  this  particular,  we  advance  a  dep  in  our  power 
of  introducing  mathematical  meafurement.  Thus,  when  a 
cubical  piece  of  chalk  is  fiowly  crufhed  between  the  chaps 
of  a  vice,  we  fee  it  uniformly  fplit  in  a  furface  oblique  to  the 
preffure,  and  the  two  parts  then  Aide  along  the  furface  of 
fra&ure.  This  fhould  lead  ns  to  examine  mathematically 
what  relation  there  is  between  this  furface  of  fracture  and 
the  neceffaryr  force ;  then  we  fhould  endeavour  to  determine 
experimentally  the  poiition  of  this  furface.  Having  difeo- 
vered  fome  general  law  or  refemblance  in  this  circumitance, 
we  fhould  try  what  mathematical  hypothefis  will  agree  with 
this.  Having  found  one,  we  may  then  apply  our  fimpldt 
notions  of  cohefion,  and  compare  the  refult  of  our  computa¬ 
tions  with  experiment.  We  are  authorifed  to  fayr,  that  a  feries 
of  experiments  have  been  made  in  this  way,  and  that  their  re¬ 
fults  have  been  very  uniform,  and  therefore  fatisfadlory,  and; 
that  they  will  foon  be  laid  before  the  public  as  the  foundat¬ 
ions  of  i’uceefsful  practice  in  the  conftrudlion  of  arches. 

II L  A  Body  may  be  broken  across. 

.  *3  . 

The  mofl  ufual,  and  the  greated  drain,  to  which  mate-**  5s  of  ini- 
rials  are  expofed,  is  that  which  tends  to  break  them  tranf*  ^0°^,a{l  ce 
verfely.  It  is  feldom,  however,  that  this  is  done  ina  man-  w^at  ftrairi 
ner  perfectly  fimple  y  for  when  a  beam  projects  horizontally  will  break, 
from  a  wall,  and  a  weight  is  fufpended'  from  its  extremity,3  body 
the  beam  is  commonly  broken  near  the  wall,  and  the  inter-  thrived::- 
mediate  part  has  performed  the  fun&ions  of  a  lever.  It  ^ 
fometimes,  though  rarely,  happens  that  the  pin  in.  the 
joint  of  a  pair  of  pincers  or  feiffars  is  cut  through  by  the 

drain  y 
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f  ftrain  ;  and  this  Is  almofl  the  only  cafe  of  a  fimple  traniverfe 
fradure.  Beiryp  fo  rare,  we  may  content  ourfefves  with 
faying,  that  in  this  cafe  the  flrength  of  the  piece  is  propor¬ 
tional  to  the  area  of  the  fedion. 

Experiments  were  made  for  difeovering  the  refinances 
made  by  bodies  to  this  kind  of  ftrain  in  the  following  manner  : 
Two  iron  bars  were  difpofed  horizontally  at  an  inch  diftance ; 
a  third  hung  perpendicularly  between  them,  being  fupported 
by  a  pin  made  of  the  fubftance  to  be  examined.  This  pin  was 
made  of  a  prifmatic  form,  fo  as  to  fit  exactly  the  holes  in 
the  three  bars,  which  were  made  very  exad,  and  of  the  fame 
fize  arid  fhape.  A  fcale  was  fufpended  at  the  lower  end  of 
the  perpendicular  bar,  and  loaded  till  it  tore  out  that  part  of 
the  pin  which  filled  the  middle  hole.  This  weight  was  evi¬ 
dently  the  meafure  of  the  lateral  cohefion  of  two  fedions. 
The  fide-bars  were  made  to  grafp  the  middle  bar  pretty 
ftrongly  between  them,  that  there  might  be  no  diftance  im- 
pofed  between  the  oppofite  preffures.  This  would  have 
combined  the  energy  of  a  lever  with  the  purely  tranfverfe 
preffure.  For  the  fame  reafon  it  was  neceffary  that  the  in¬ 
ternal  parts  of  the  holes  fhould  be  no  fmaller  than  the  edges. 
Great  irregularities  occurred  in  our  firfl  experiments  from 
this  caufe,  becaufe  the  pins  were  fomewhat  tighter  within 
than  at  the  edges ;  but  when  this  was  corrected  they  were 
extremely  regular.  We  employed  three  fets  of  holes,  viz. 
a  circle,  a  fquare  (which  was  occafionaily  made  a  redangle 
whofe  length  was  twice  its  breadth),  and  an  equilateral  tri¬ 
angle.  We  found  in  all  our  experiments  the  flrength  ex¬ 
actly  proportional  to  the  area  of  the  fedion,  and  quite  in¬ 
dependent  of  its  figure  or  pofition,  and  we  found  it  confi- 
derably  above  the  dired  cohefion  ;  that  is,  it  took  confider- 
ahly  more  than  twice  the  force  to  tear  out  this  middle  piece 
than  to  tear  the  pin  afunder  by  a  dired  pull.  A  piece  of 
fine  freeftone  required  205  pounds  to  pull  it  diredly  aiun- 
der,  and  575  to  break  it  in  this  way.  The  difference  was 
very  conflant  in  any  one  fubflance,  but  varied  from  ^ds  to  ^ds 
in  different  kinds  of  mat'  ,  r,  being  fmalleft  in  bodies  of  a 
fibrous  texture.  But  indeed  we  could  not  make  the  trial  on 
any  bodies  of  confiderable  cohefion,  becaufe  they  required 
finch  forces  as  our  apparatus  could  not  fupport.  Chalk, 
clay  baked  in  the  fun,  baked  fugar,  brick,  and  freeilone, 
were  the  ftrongeft  that  we  could  examine. 

But  the  more  common  cafe,  where  the  energy  of  a  lever 
intervenes,  demands  a  minute  examination. 

Let  DABC  (fig.  5m0 1.)  be  a  vertical  fedion  of  a  prifma¬ 
tic  folid  (that  is,  of  equal  fize  throughout),  projecting  hori¬ 
zontally  from  a  wall  in  which  it  is  firmly  fixed  ;  and  let  a 
weight  P  be  hung  on  it  at  B,  or  let  any  power  P  ad  at  B 
in  a  direction  perpendicular  to  AB,  Suppofe  the  body  of 
infuperable  flrength  in  every  part  except  in  the  vertical  fec- 
t ion  DA,  perpendicular  to  its  length.  It  muff  break  in 
this  fedion  only.  Let  the  cohefion  be  uniform  over  the 
whole  of  this  fedion  ;  that  is,  let  each  of  the  adjoining  par¬ 
ticles  of  the  two  parts  cohere  with  an  equal  force/. 

There  are  two  ways  in  which  it  may  break.  The  part 
ABCD  may  fimply  Hide  down  along  the  furface  of  fradure, 
provided  that  the  power  ading  at  B  is  equal  to  the  accu¬ 
mulated  force  which  is  exerted  by  every  particle  of  the  fec- 
tion  in  the  diredion  AD. 

But  fuppofe  this  effedually  prevented  by  fomething  that 
fupports  the  point  A.  The  adion  at  P  tends  to  make  the 
body  turn  round  A  (or  round  a  horizontal  lint  paffing  throJ 
A  at  right  angles  to  AB)  as  round  a  joint.  This  it  can¬ 
not  do  without  feparating  at  the  line  DA.  In  this  cafe 
the  adjoining  particles  at  D  or  at  E  will  be  feparated  ho¬ 
rizontally.  But  their  cohefion  refills  this  feparation.  In 
order,  therefore,  that  the  fradure  may  happen,  the  en. 
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ergy  or  momentum  of  the  power  P,  ading  by  means  of  the  Strength  oj 
lever  AB,  muff  be  fuperior  to  the  accumulated  energies  .of 
the  particles.  The  energy  of  each  depends  not  only  on  its  r‘^il 
cohefive  force,  but  alfo  on  its  fituation  ;  for  the  fuppofed 
infuperable  firmnefs  of  the  reft  of  the  body  makes  it  a  lever 
turning  round  the  fulcrum  A,  and  the  cohefion  of  each  par- 
tide,  fueh  as  D  or  E,  ads  by  means  of  the  arm  DA  or 
EA.  The  energy  of  each  particle  will  therefore  be  had  by 
multiplying  the  force  exerted  by  it  in  the  inilant  of  fradure 
by  the  arm  of  the  lever  by  which  it  ads. 

Let  11s  therefore  firft  fuppofe,  that  in  the  inflant  of  frac¬ 
ture  every  particle  is  exerting  an  equal  force  f.  The  ener¬ 
gy  of  D  will  be /X  DA,  and  that  of  E  will  be  /X  EA, 
and  that  of  the  whole  will  be  the  fum  of  all  thefe  products* 

Let  the  depth  DA  of  the  fedion  be  called  d ,  and  let  any 
undetermined  part  of  it  EA  be  called  *,  and  then  the  fpace 
occupied  by  any  particle  will  be  x.  The  cohefion  of  this 
fpace  may  be  reprefented  by/.v,  and  that  of  the  whole  by 
fd.  The  energy  by  which  each  element  *  of  the  line  DA, 
or  d ,  refills  the  fradure,  will  be/#  x,  and  the  whole  accu- 
cumulated  energies  will  be  /  x.  This  we  know  to  be 

/X  4  d*,  or  fd  X  4  d.  It  is  the  fame  therefore  as  if  the  co¬ 
hefion  fd  of  the  whole  fedion  had  been  ading  at  the  point 
G,  which  is  in  the  middle  of  DA. 

The  reader  who  is  not  familiarly  acquainted  with  this 
fiuxionary  calculus  may  arrive  at  the  fame  conclufion  in  an¬ 
other  way.  Suppofe  the  beam,  infield  of  projeding  hori¬ 
zontally  freurt  a  wall,  to  be  hanging  ir®m  the  ceiling,  in 
which  it  is  firmly  fixed  Let  113  confider  how  the  equal  co¬ 
hefion  of  every  part  operates  in  hindering  the  lower  part 
from  feparating  from  the  upper  by  opening  round  the  joint 
A.  The  equal  cohefion  operates  juft  as  equal  gravity  would 
do,  but  in  the  oppofite  diredion.  Now  we  know,  by  tlrt? 
moll  elementary  mechanics,  that  the  effed  of  this  will  be  the 
fame  as  if  the  whole  weight  were  concentrated  in  the  centre 
of  gravity  G  of  the  line  DA,  and  that  this  point  G  is  in 
the  middle  of  DA.  Now  the  number  of  fibres  being  as 
the  length  d  of  the  line,  and  the  cohefion  of  each  fibre 
being  2=  /,  the  cohefion  of  the  whole  line  is  f  X  d  or  f  d. 

1  he  accumulated  energy  therefore  of  the  cohefion  in  the 
iuftant  of  fradure  is  fdX^d.  Now  this  mull  be  equal  or 
juft  inferior  to  the  energy  of  the  power  employed  to  break 
it.  Let  the  length  AB  be  called  / ;  then  P  X  /  is  the  cor- 
refponding  energy  of  the  power.  This  gives  us  fd^d—pl 
for  the  equation  of  equilibrium  correfponding  to  the  verti¬ 
cal  fedion  ADCB. 

Suppofe  now  that  the  fradure  is  not  permitted  at  DA, 
blit  at  another  fedion  J  «  more  remote  from  B.  The  body 
being  prifmatic,  all  the  vertical  fedions  are  equal;  and  theie- 
fore  j  d 4  d  is  the  fame  as  before.  But  the  energy  of  the 
power  is  by  this  means  increased,  being  now  —  P  X  B 
inftead  of  P  X  B  A  :  Hence  we  fee  that  when  the  prifmatic 
body  is  not  iniuperably  ilrong  in  all  its  parts,  but, equally 
flrong  throughout,  it  muft  break  clofe  at  the  wall,  where 
the  ftrain  or  energy  of  the  power  is  greateft.  We  fee,  too, 
that  a  power  which  is  juft  able  to  break  it  at  the  wall  is 
unable  to  break  it  anywhere  elfe  ;  alfo  an  abfolute  cohe¬ 
fion  j  d ,  which  can  withftand  the  power  p  in  the  fedion' 

DA,  will  not  withftand  it  in  the  fedion  «?*and  will  with¬ 
ftand  more  in  the  fedion  d' d . 

I  his  teaches  us  to  diflinguifh  between  abfolute  and  rela¬ 
tive  flrength.  The  relative  flrength  of  a  fedion  has  a  refe¬ 
rence  to  the  ftrain  adually  exerted  on  that  fedion.  This 
relative  flrength  is  properly  meafured  by  the  power  which 
is  juft  able  to  balance  or  overcome  it,  when  applied  at  its 

proper 
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for  the  meafure  of  the  llrength  of  the  fedion 


gtrf  nrth  rf  preper  place. 

Materials.  rAi.  A 

-—j~7  for  the  meafure  ot  the  ltretj- 

DA,  in  relation  to  the  power  applied  at  B. 

It  the  folid  is  a  rectangular  beam,  whofe  breadth  is  b,  it 
is  plain  that  all  the  vertical  fe&ions  are  equal,  and  that  AG 
or  i  cl  is  the  fame  in  all.  Therefore  the  equation  exprefling 
the  equilibrium  between  the  momentum  of  the  external 
force  and  the  accumulated  momenta  of  cohefion  will  be 
pi  =zfdbXicf. 

Theprodud  db  evidently  expreffes  the  area  of  the  fec- 
tion  of  fradure,  which  we  may  call  s ,  and  we  may  exprefs 
the  equilibrium  thus,  p  l  =  f  s  4  d,  and  2  l  \  d  •zz  fs  :  p. 

Now  fs  is  a  proper  exprefiion  of  the  abfolute  cohefion  of 
the  fedion  of  fradure,  and  p  is  a  proper  meafure  of  its 
llrength  in  relation  to  a  power  applied  at  B.  We  may 
therefore  fay,  that  twice  the  length  of  a  rectangular  beam  is  to 
the  depth  as  the  abfolute  cohefwn  to  the  relative  Jlrength. 

Since  the  adion  of  equable  cohefion  is  fimilar  to  the  ac¬ 
tion  of  equal  giavity,  it  follows,  that  whatever  is  the 
figure  of  the  fedion,  the  relative  llrength  will  be  the  fame 
as  if  the  abfolute  cohefion  of  all  ti  e  fibres  were  ading  at 
the  centre  of  gravity  of  the  fedion.  Let^  be  the  diilance 
between  the  centre  of  giavity  of  the  fedion  and  the  axis  of 
fradure,  we  fhall  have  pi  r=  f  s g,  and  / : g  —  f  s  :  p.  It  will 
be  very  ufefui  to  .recoiled  this  analogy  in  words  :  “  The 
length  of  a  prfnatic  beam  of  any  jbape  is  to  the  height  of  the 
centre  of  gravity  above  the  lower  Jcle,<&s  the  abjokite  cohefion  to 
the  jlrength  relative  to  tins  length 

Becaufe  the  relative  llrength  of  a  redangular  beam  is 

fbd^cl  fbdx  c 

- — y °r  --y ,  it  follows,  that  the  relative  llrengths  or 

different  beams  are  proportional  to  the  abfolute  cohefion  of 
the  particles,  to  the  breadth,  and  to  the  fquare  of  the  depth 
diredly,  and  to  the  length  inverfely  ;  alfo  in  piifms  whofe 
fedions  are  fimilar,  the  llrengths  are  as  the  cubes  of  the  dia¬ 
meters. 

Such  are  the  more  general  refirlts  of  the  mechanifm  of 
this  traiifverfe  ft  rain,  in  the  hypothecs  that  all  the  particles 
are  exerting  equal  forces  in  the  inllant  of  fradure.  We  are 
indebted  for  this  dodrine  to  the  celebrated  Galileo  ;  and  it 
was  one  of  the  fir  ft  fjxcimens  of  the  application  of  mathe¬ 
matics  to  the  fcience  of  nature. 

We  have  not  included  in  the  preceding  inveftigation  that 
adion  ot  the  external  force  by  which  the  folid  is  drawn 
fidewife,  or  tends  to  Hide  along  the  furface  of  fradure.  We 
have  fuppofed  a  particle  E  to  be  pulled  only  in  the  diredion 
E  e,  perpendicular  to  the  fedion  of  fradure,  by  the  adion 
of  the  crooked  lever  BAE.  But  it  is  alfo  pulled  in  the  di¬ 
redion  EA ;  and  its  readion  is  in  fome  diredion  *  E,  com¬ 
pounded  of  if  by  which  it  refills  being  pulled  outwards  ; 
and  f  e,  by  which  it  refills  being  pulled  downwards.  We 
are  but  imperfedly  acquainted  with  the  force  « e,  and  only 
know  that  their  accumulated  fum  is  equal  to  the  force  p  : 
but  in  all  important  cafes  which  occur  in  pradice,  it  is  un- 
neceflary  to  attend  to  this  force  ;  becaufe  it  is  fo  fmall  in 
comparifon  of  the  forces  in  the  diredion  E  e ,  as  we  eafily 
conclude  from  the  ufual  fmallnefs  of  AD  in  comparifon  of 
AB. 

The  hypothecs  of  equal  cohefion,  exerted  by  all  the  par¬ 
ticles  in  the  irritant  of  fradure,  is  not  conformable  to  nature: 
for  we  know,  that  when  a  force  is  applied  tranfverfely  at  B, 
the  beam  is  bent  downwards,  becoming  convex  on  the  up¬ 
per  fide  ;  that  fide  is  therefore  on  the  {fretch.  The  par¬ 
ticles  at  D  are  farther  removed  from  each  other  than  thofe 
at  E,  and  are  therefore  actually  exerting  greater  cohefive  for¬ 
ces.  We  cannot  fay  with  certainty  and  precifioa  in  what 


<8 
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:  proportion  each  fibre  is  extended.  It  fee  ms  moft  probable  strength  of 
that  the  extenfions  are  proportional  to  the  diftances  from  A.  ^  arenu 
We  fhall  fiippofe  this  to  be  really  the  cafe.  Now  recoiled 
the  general  law  which  we  formerly  faid  was  obferved  in  all 
moderate  extenfions,  viz.  that  the  attradive  forces  exerted 
by  the  dilated  particles  were  proportional  to  their  dilata¬ 
tions.  Suppofe  now  that  the  beam  is  io  much  bent  that 
the  particles  at  D  are  exerting  their  utmoft  force,  and  that 
this  fibre  is  juft  ready  to  break  or  adually  breaks.  It  is 
plain  that  a  total  fradure  mull  immediately  enfue  ;  becaufe 
the  force  which  was  fuperior-to  the  full  cohefion  of  the  par¬ 
ticle  at  D,  and  a  certain  portion  of  the  cohefion  of  all  the 
reft,  will  be  more  than  fnperior  to  the  full  cohefion  of  the 
particle  next  within  D,  and  a  fmaller  portion  of  the  cohe- 
lion  of  the  remainder. 

Now  let  l7  represent,  as  before,  the  full  force  of  the  ex¬ 
terior  fibre  D,  which  is  exerted  by  it  in.  the  inftant  of  its 
breaking,  and  then  the  force  exerted  at  the  fame  inftanc  by 
the  fibre  E  will  be  had  by  this  analogy  AD  :  AE,  or 

*  f  X 

d :  x  rr  f:  —p,  and  the  force  really  exerted  by  the  fibre  R 


is  /  X  - 
J  d 

The 

therefore 


by 


force  exerted  by  a  fibre  whofe  thicknefs  is  x  is- 

but  this  force  reftfts  the  ftrain  by  ading 
d 

of  the  lever  EA  or  x.  Its  energy  or  mo¬ 


mentum 


is  therefore  ^ If. 

,  d 


and  the  accumulated  moments 


of  all  the  fibres  in  the  line  AE  will  be  /X  fum  of  —  „ 

This,  when  x  is  taken  equal  to  cl,  will  exprefs  the  momen¬ 
tum  of  the  whole  fibres  in  the  line  AD.  1  his,  therefore* 

is  f  ,  or  fj  d\  or  f  cl  X  \  d.  Now / d  expreffes  the  ab¬ 

folute  cohefion  of  the  whole  line  AD.  The  accumulated 
momentum  is  therefore  the  lame  as  if  the  abfolute  cohefion 
of  the  whole  line  were  exerted  at  jd  of  AD  from  A.  5^ 

From  thefe^premiies  it  follows  that  the  equation  expref-Fhe 
the  equilibrium  of  the  ftrain  and  cohefion  is  pi—  f 


fing  uie  cqim;  nriuin  or  rnc  11  ram  tuiu  wuu.un  10  y  '  —  j  w  afeertainedi 
X  -f  d  ;  and  hence  we  deduce  the  analogy,  u  /Is  thrice  the  on  ot<.er 
length  is  to  the  depth y  fo  is  the  ahfohile  cohefion  to  the  relative piinciples* 
Jlrength .  ’ , 

This  equation  and  this  proportion  will  equally  apply  to 
redangular  beams  whole  breadth  is  b  ;  for  we  fhall  then 
have  pi  —  J  b  d  X  f  d. 

We  alfo  fee  that  the  relative  llrength  is  proportional  to 
the  abfolute  cohefion  of  the  particles,  to  the  breadth,  and 
to  the  fquare  of  the  depth  diredly,  and  to  the  length  in¬ 
verfely  :  for  p  is  the  meafure  of  the  force  with  which  it  is 
fbdld  fbd* 

refilled,  and  />  =— j ,  =  —jf  *  In  this  reTc<^  there¬ 
fore  this  hypothefis  agrees  with  the  Galilean;  but  it  afligns 
to  every  beam  a  fmaller  proportion  of  the  abfolute  cohefion 
of  the  ledion  of  fradure,  in  the  proportion  of  3  to  2.  In 
the  Galilean  hypothefis  this  fedion  has  a  momentum  equal 
to  4  of  its  abfolute  llrength,  but  in  the  other  hypothefis  it 
is  only  }d.  In  beams  of  a  different  form  the  proportion 
may  be  different. 

As  this  is  a  moft  important  propofttion,  and  the  founda¬ 
tion  of  many  practical  maxims,  we  are  anxious  to  have  it 
clearly  comprehended,  and  its  evidence  perceived  by  all. 

Our  better  informed  readers  will  therefore  indulge  us  while 
we  endeavour  to  prefent  it  in  another  point  of  view,  where 
it  will  be  better  feen  by  thofe  who  are  not  familiarly  ac* 
quaiuted  with  the  fluxionary  calculus, 
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Strength  of  Fig.  2.  A  is  a  pevfpedive  view  of  a  three  fided  beam 
Materials  projecting  horizontally  from  a  wall,  an#  loaded  with  a  weight 
at  B  juft  fnfficicnt  to  break  it..  D  ABC  is  a  vertical  plane 
The  far  e  through  its  higheft  point  D,  in  the  diredion  of  it?  length, 
propofuion  a  D  a  is  another  vertical  fedion  perpendicular  to  AB.  The 
prefented  p.;ece  fuppofed  of  infuperahle  ftrength  everywhere  ex- 

L"  int°Jf Cr  i€pt  in  the  fedion  a  I)  a9  and  the  cohefion  being  aifo  fup- 
view.  °  poled  inf  operable  along  the  line  a  A  0,  it  can  break  nowhere 

but  in  this  fedion,  and  b)r  turning  round  a  A  a  as  round  a 
hinge  Make  D  d  equal  to  AD,  and  let  D  reprefent  the 
abfolute  cohefion  of  the  fibre  at  D,  which  abfolute  cohefion 
we  exprefted  by  the  fymbol  J*  Let  a  plane  a  d  a  be  made 
to  pais  through  a  a  and  d9  and  let  d  cl  d  be  another  crofs 
fedion.  It  is  plain  that  the  prifmatic  folid  contained  be¬ 
tween  the  two  iedions  a  Id  a  and  a'  d  a  will  reprefent  the 
full  cohefion  of  the  whole  fedion  of  fradure  5  for  we  may 
conceive  this  prifm  as  made  up  of  lines  fuch  as  F/i  equal 
and  parallel  to  D  d ,  reprefenting  the  abfolute  cohefion  of 
each  particle  fuch  as  F.  The  pyramidal  folid  d  D  a  s9  cut 
oft  by  the  plane  da  ay  will  reprefent  the  cohefions  aflually 
exerted  by  the  different  fibres  in  the  in  flail  t  of  fradure. 
For  take  any  point  E  in  the  fur  face  of  fradure,  and  draw 
E*  parallel  to  AB,  meeting  the  plane  ad  a  in  <?,  and  let 
e  A  E  be  a  vertical  plane.  It  is  evident  that  D  d  is  to  E  e 
as  AD  to  AE  ;  and  therefore  (fince  the  forces  exerted  by 
the  different  fibres  are  as  their  extension,  and  their  exten- 
fion  as  their  diftances  from  the  axis  of  fradure)  E  e  will  re¬ 
prefent  the  force  a&ually  exerted  by  the  fibre  in  E,  while  D 
is  exerting  its  full  force  Di,  In  like  manner,  the  plane 
F  F/y expreffes  the  cohefion  exerted  by  all  the  fibres  in  the 
line  FF,  and  fo  on  through  the  whole  furface.  Therefore 
the  pyramid  d  a  <2  D  expreffes  the  accumulated  exertion  of 
the  whole  furface  of  fracture. 

Farther,  fuppofe  the  beam  to  be  held  perpendicular  to 
the  horizon  with  the  end  B  uppermoft,  and  that  the  weight 
of  the  prifm  contained  between  the  two  fedions  a  D  a  and 
a'  da'  (now  horizontal)  is  juft  able  to  overcome  the  full  co- 
hefion  of  the  fedion  of  fradure.  The  weight  of  the  pyra- 
mid  dD  a  a  will  alfo  be  juft  able  to  overcome  the  cohefions 
actually  exerted  by  the  different  fibres  in  the  inftant  of  frac¬ 
ture,  becaufe  the  weight  of  each  fibre,  fuch  as  E  e9  is  juft: 
fuperior  to  the  cohefion  adually  exerted  at  E. 

Let  0  be  the  centre  of  gravity  of  the  pyramidal  folid,  and 
draw  o  O  perpendicular  to  the  plane  aD  a.  The  whole 
weight  of  the  folid  dD  a  a  may  be  conceived  as  accumula¬ 
ted  in  the  point  0,  and  as  ading  on  the  point  O,  and  it  will 
have  the  fame  tendency  to  feparate  the  two  cohering  furfaces 
as  when  each  fibre  is  hanging  by  its  refpedive  point.  For 
this  reafon  the  point  O  may  be  called  the  centre  0)  adual  effort 
of  the  unequal  forces  of  cohefion.  The  momentum  there¬ 
fore,  or  energy  by  which  the  cohering  furfaces  are  feparated, 
will  be  properly  meafured  by  the  weight  of  the  folid  dDaa 
multiplied  by  OA ;  and  this  produd  is  equal  to  the 
produd  of  the  weight  p  multiplied  by  BA,  or  by  /  .  Thus 
fuppofe  that  the  cohefion  along  the  line  AD  only  is  con- 
fide  red.  The  whole  cohefion  will  be  reprefented  by  a  tri¬ 
angle  AD  d,  D  d  reprefents  /,  and  AD  is  d9  and  AD  is  x. 
Therefore  A  D  d  is  \fd.  The  centre  of  gravity  0  of  the 
triangle  A  D  d  is  in  the  interfedion  of  a  line  drawn  from 
A  to  the  middle  of  D  d  with  a  line  drawn  from  d  to  the 
middle  of  AD  ;  and  therefore  the  line  0  0  will  make  AO 
_  *  of  A  D.  Therefore  the  adual  momentum  of  cohefion 
is fXidX^d,  r zfXdX\d9  =fdX\d,  or  equal  to  the 

abfolute  cohefion  ading  by  means  of  the  lever  — • .  If  the 

fedion  of  fradure  is  a  redangle,  as  in  a  common  joift,  whofe 
breadth  a  a  is  55  b}  it  is  plain  that  all  the  vertical  lines 
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will  be  equal  t»  AD,  and  their  cohefions  will  be  reprefented  length 
by  triangles  like  A  D  ;  and  the  whole  adual  cohefion 
will  be  reprefented  by  a  wedge  whofe  bafes  are  vertical 
planes,  and  which  is  equal  to  half  of  the  parallelopiped  A  D 
XDdXaa9  and  will  therefore  b e—$fbd;  and  the 
diftanee  A  O  of  its  centre  of  gravity  from  tire  horizontal 
line  A  A'  will  be  \  of  A  D.  The  momentum  of  cohefien 
of  a  joift  will  therefore  be  ~fbdX\d9  or  j  b  d y  d9  as  we 
have: determined  in  the  other  way. 

The  beam  reprefented  in  the  figure  is  a  triangular  prifm. 

The  pyramid  D  a  a  J  is  y  of  the  prifm  a  a  D  d  ar  a'.  If  we 
make  s  reprefent  the  furface  of  the  triangle  a  Du,  the  pyra¬ 
mid  is  \  of /T  The  diftanee  AO  of  its  centre  of  gravity 
from  the  horizontal  line  A  A!  is  4  °F  A  D,  or  4  d.  i  here- 
fore  the  momentum  of  adual  cohefion  is  \fs  X\  d,  zzfs\  d$ 
that  is,  it  is  the  fame  as  if  the  full  cohefion  of  all  the  fibres 
were  accumulated  at  a  point  I  whofe  diftanee  frpm  A  is  g-th 
of  AD  or  d  ;  or  (that  we  may  fee  its  value  in  every  point 
of  view)  it  is  -Jth  of  the  momentum  of  the  full  cohefion  of 
all  the  fibres  when  accumulated  at  the  point  D,  or  ading  at 
the  diftanee  d  zz  AD. 

This  is  a  very  convenient  way  of  conceiving  the  momen¬ 
tum  of  adual  cohefion,  by  comparing  it  with  the  mo¬ 
mentum  of  abfolute  cohefion  applied  at  the  diftanee  AD 
from  the  axis  of  fradure.  The  momentum  of  the  abfo¬ 
lute  cohefion  applied  at  D  is  to  the  momentum  of  adual 
cohefion  in  the  inftant  of  fradure  as  AD  to  AI.  .  I  here- 
fore  the  length  of  AI,  or  its  proportion  to  AD,  is  a  fort 
of  index  of  the  ftrength  of  the  beam.  We  fhall  call  it  the 
Index,  and  exprefs  it  by  the  fymbol  i 

Its  value  is  eafily  obtained.  The  produd  of  the  abfolute 
cohefion  by  A I  muft  be  equal  to  that  of  the  adual 
cohefion  by  AO.  Therefore  (ay,  u  as  the  prifmatic  folid 
a  aD  d  d  a!  is  to  the  pyramidal  folid  a  a  D  J9  fo  is  AO  to 
A  I.”  We  are  a  fluted  in  this  determination  by  a  very  con¬ 
venient  circumftance.  In  this  hypothefis  of  the  adual  co¬ 
hefions  being  as  the  diftances  of  the  fibres  from  A,  the 
point  O  is  the  centre  of  ofcillation  or  percuffion  of  the  iur- 
face  D  a  a  turning  round  the  axis  an:  for  the  momentum  of 
cohefion  of  the  Hue  F  F  is  F  F  x  If  X  E  A=  F  F  X  E  A*, 
becaufe  F/  is  equal  to  E  A.  Now  A  O,  by  the  nature  of 
the  centre  of  gravity,  is  equal  to  the  fum  of  all  thefe  mo¬ 
menta  divided  by  the  pyramid  a  a  D  d ;  that  is,  by  the  fum 
of  all  the  F  F  X  F f;  that  is,  by  the  fum  of  all  the  FFxE  A. 

fum  of  F  F  X  E  Az  .  ,  .  .  a  , 

Therefore  AO  =  TwFTxEA’  which  ,S  Jaft  the 
value  of  the  diftanee  of  the  centre  of  percuffion  of  the 
triangle  a  a  D  from  A:  (See  Rotation).  Moreover, 
if  G  be  the  centre  of  gravity  of  the  triangle  a  D  a9  we  fhall 
have  DAtoGA  as  the  abfolute  cohefion  to  the  fum  of 
the  cohefions  adually  exerted  in  the  inftant  of  fradure ; 
for,  by  the  nature  of  this  centre  of  gravity,  A  G  is  equal  to 

fum  of  F  E  X an(}  the  fum  of  F  F  X  A  G  is  equal 
fnm  of  F  F 

to  the  fum  of  FF  X  E  A.  But  the  fum  of  all  the  lines 


F  F  is  the  triangle  a  D  0,  and  the  fum  of  all  the  F  F  X  E  A 
is  the  fum  of  all  the  redangles  F  Y  ff;  that  is,  the  pyramid 
dDaa .  Therefore  a  prifm  whofe  bafe  is  the  triangle  a  D  a, 
and  whofe  height  is  AG,  is  equal  to  the  pyramid,  or  will 
exprefs  the  fum  of  the  adual  cohefions  ;  and  a  priim,  whofe 
bafe  is  the  fame  triangle,  and  whofe  height  is  D  d  or  D  a , 
expreffes  the  abfolute  cohefion.  Therefore  D  A  is  to  G  A 
as  the  abfolute  cohefion  to  the  fum  of  the  adual  cohefions. 

Therefore  we  have  DA:GA  =  OA:IA. 

Therefore,  whatever  be  the  form  of  the  beam,  that  is, 
whatever  be  the  figure  of  its  fedion,  find  the  centre  of 
ofcillation  O,  and  the  centre  of  gravity  G  of  this  fedion. 
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Strength  of  Call  their  diftances  from  the  axis  of  frafture  o  and  g,  Then  curve  Add  will  be  a  common  parabola,  having  AB  for  Its  Strength  oT 


•Materials. 

I" 


o  %  . 

A I  or  «  =  *j~,  and  the  momentum  of  ccbefion  is  f  s  X 


where  s  is  the  area  of  fia£ttire. 
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How  the 
relative 
ftrength 
maybe  de¬ 
termined 
by  any  o- 


°JL 
df 

This  index  is  eafily  determined  in  all  the  cafes  which 
.generally  occur  in  pra&ice.  In  a  re&angular  beam  A  I  is  yd 
of  AD  ;  in  a  Cylinder  (circular  or  elliptic)  AI  is  Vytf18  of 
AD,  &c.  &c. 

In  this  hypothecs,  that  the  Cohefion  a&ually  exerted  by 
each  fibr^  is  as  its  extenfion,  and  that  the  extenfions  of  the 
fibres  •  as  their  diflances  from  A  (fig.  5.  n°  1.),  it  is  plain 
that  tne  forces  exerted  by  the  fibres  D,  E,  See.  will  be  repre- 
fented  by  the  ordinates  D  d>  E  e,  Sec.  to  a  ftraight  line  A  d. 
And  we  learn  from  the  principles  of  Rotation  that  the 
centre  of  percuffion  O  is  in  the  ordinate  which  paffes 
through  the  centre  of  gravity  *of  the  triangle  A  Di,  or  (if 
we  coufider  the  whole  f°6lion  having  breadth  as  well  as 
depth)  through  the  centre  of  gravity  ©f  the  folid  bounded 
by  the  planes  DA,  d  A ;  and  we  found  that  this  point 
O  was  the  centre  of  effort  of  the  cohefions  aftually  exerted 
in  the  inflant  of  frafture,  and  that  I  was  the  centre  of  an 
equal  momentum,  which  would  be  produced  if  all  the  fibres 
were  accumulated  there  and  exerted  their  full  cohefion. 

This  confideration  enables  us  to  determine,  with  equal 
facility  and  neatnefs,  the  ftrength  of  a  beam  in  any  hypothe¬ 
cs  of  forces.  The  above  hypothefis  was  introduced  with  a 
cautious  limitation  to  moderate  flrains,  which  produced  no 
permanent  change  of  form,  or  no  fett  as  the  artifts  call  it : 
and  this  fuffices  for  all  purpofes  of  pra&ice,  feeing  that  it 
would  be  imprudent  to  expofe  materials  to  more  violent 
Rrains.  But  when  we  compare  this  theory  with  experi¬ 
ments  in  which  the  pieces  are  really  broken,  confiderable 
deviations  may  be  expe&ed,  becaufe  it  is  very  probable 
that  m  the  vicinity  of  rupture  the  forces  are  no  longer  pro¬ 
portional  to  the  extenfions. 

That  no  doubt  may  remain  as  to  the  juflnefs  and  com- 
pletenefs  of  the  theory,  we  mult  fhow  how  the  relative 
„  ftrength  may  be  determined  in  any  other  hypothefis.  There¬ 
fore  fuppofe  that  it  has  been  eUablifhed  by  experiment  on 
any  kind  of  folid  matter,  that  the  forces  a&ually  exerted  in 


lhefisyP°"  the.'nftant  of  frafture  by  the  fibres  at  D,  E,  Sic.  are  as  the 
'.ordinates  D  d'y  E  e'y  See.  of  any  curve  line  A  e' d.  We  are 
luppofed  to  know  the  form  of  this  curve,  and  that  of  the 
folid  which  is  bounded  by  the  vertical  plane  through  AD, 
and  by  the  furface  which  paffes  through  this  curve  A  e' d 
perpendicularly  to  the  length  of  the  beam.  We  know  the 
place  of  the  centre  of  gravity  of  this  curve  furface  or  folid, 
and  can  draw  a  line  through  it  parallel  to  A  B,  and  cutting 
the  furface  of  fra£ure  in  fome  point  O.  This  point  is  alfo 
the  centre  of  effort  of  all  the  cohefions  actually  exerted  ; 
and  the  produ<ft  of  A  O  and  of  the  folid  which  expreffes 
^ the .  actual  cohefions  will  give  the  momentum  of  cohefion 

-equivalent  to  the  former  ft  °j.  Or  we  may  find  an  index 

A  I,  by  making  Ala  fourth  proportional  to  the  full  cohe¬ 
fion  of  the  furface  of  fradlure,  to  the  accumulated  a&ual  cohe- 
hons,  and  to  AO;  and  then  f  5  Xi  (  =  A  I)  will  be  the 
momentum  of  cohefion  ;  and  we  fhall  (till  have  I  for  the 
point  in  which  all  the  fibres  may  be  fuppofed  to  exert  their 
full  cohefion  f  and  to  produce  a  momentum  of  cohefion 
equal  to  the  real  momentum  of  the  cohefions  a&ually  exerted, 

and  the  relative  ftrength  of  the  beam  will  ftill  be  p 

lilt  ^ 

dl  •  Thus,  if  the  forces  be  as  the  fquares  of  the  exten 
^0VoL^XVJII°p^  ^  ^  aS  ^ances  ^rom  A),  the 


axis  and  AD  for  the  tangent  at  its  vertex.  The  area  Materials 
A  D  d'  will  be  -f d  A  D  X  D  d;  and  in  the  cafe  of  a  re&an- 
gular  beam,  AO  will  be  £ths  AD,  and  AI  will  be  £th 
AD. 

We  may  obferve  here  in  general,  that  if  the  forces 
actually  exerted  in  the  inflant  of  fradlure  be  as  any  power  f 

A  D 

of  the  diftance  from  A,  the  index  A  I  will  be  - 

q  +  z 

for  a  re&arigular  beam,  and  the  momentum  of  cohefion  will 
always  be  ( cateris  paribus)  as  the  breadth  and  as  the  fquare 
of  the  depth  ;  nay,  this  will  be  the  cafe  whenever  the  adlion 
of  the  fibres  D  and  E  is  expreffed  by  any  fimilar  fun&ions 
of  d  and  x.  This  is  evident  to  every  reader  acquainted  with 
the  fluxionary  calculus. 

As  far  as  we  can  judge  from  experience,  no  fimple  algebraic 
power  of  the  diftance  will  exprefs  the  a  dual  cohefions  of  the 
fibres.  No  curve  which  has  either  AD  or  AB  for  its 
tangent  will  fuit.  The  obfervations  which  we  made  in  the 
beginning  fhow,  that  although  the  curve  of  fig.  2.  muft  be 
fenfibly  ftraight  in  the  vicinity  of  the  points  of  fnterfe&ion 
with  the  axis,  in  order  to  agree  with  our  obfervations  which 
fhow  the  moderate  extenfions  to  be  as  the  extending  forces, 
the  curve  mujl  be  concave  towards  the  axis  in  all  its  attractive 
branches,  becaufe  it  cuts  it  again.  Therefore  the  curve  A  e'  df 
of  fig.  5.  (n°  1.)  muft  make  a  finite  angle  with  AD  or  AB, 
and  i^muft,  in  all  probability,  be  alfo  concave  towards  AD 
in  the  neighbourhood  of  df.  It  may  however  be  convex  in 
fome  part  of  the  intermediate  arch.  We  have  made  ex¬ 
periments  on  the  extenfions  of  different  bodies,  and  find 
great  diverfities  in  this  refpect :  But  in  all,  the  moderate 
extenfions  were  as  the  forces,  and  this  with  great  accuracy 
till  the  body  took  a  fett,  arid  remained  longer  than  formerly 
when  the  extending  force  was  removed. 

We  muft  nowr  remark,  that  this  corre&ion  of  the  Galilean 
hypothefis  of  equal  forces  was  fuggefled  by  the  bending 
which  is  obferved  in  all  bodies  which  are  ftrained  tranfverfe- 
!y.  Becaufe  they  are  bent,  the  fibres  on  the  convex  fide  have 
been  extended.  We  cannot  fay  in  what  proportion  this  ob¬ 
tains  in  the  different  fibres.  Our  moil  diflindl  notions  of 
the  internal  equilibrium  between  the  particles  render  it  high¬ 
ly  probable  that  their  extenfion  is  proportional  to  their 
diftance  from  that  fibre  which  retains  its  former  dimenfions. 

But  by  whatever  law  this  is  regulated,  we  fee  plainly  that 
the  a£tions  of  the  ftretched  fibres  muft  follow  the  propor¬ 
tions  of  fome  function  of  this  diftance,  and  that  therefore 
the  relative  ftrength  of  a  beam  is  in  all  cafes  fufceptible  of 
mathematical  determination.  fa 

We  alfo  fee  an  intimate  connexion  between  the  ftrain  and  Bernoulli** 
the  curvature.  This  fuggefled  to  the  celebrated  James P£oble™  °f 
Bernoulli  the  problem  of  the  Elastic  Curve,  i.  e.  the  curve.*  ^ 
curve  into  which  an  extenfible  rigid  body  will  be  bent  by  a 
tranfverfe  ftrain.  His  folution  in  the  Ada  Lipjia  1694. 
and  1695  is  a  very  beautiful  fpecimen  of  mathematical  dif- 
cuffion  ;  and  we  recommend  it  to  the  perufai  of  the  curious 
reader.  He  will  find  it  very  perfpicuoiifly  treated  in  the 
firft  volume  of  his  works,  publifhed  after  his  death,  where 
the  wide  fleps  which  he  had  taken  in  his  invefligation  are 
explained  i’o  as  to  be  eafily  comprehended.  His  nephew 
Dan.  Bernoulli  has  given  an  elegant  abridgment  in  the 
Peterfburg  Memoirs  for  1729.  The  problem  is  too  in¬ 
tricate  to  be  fully  difeuffed  in  a  work  like  ours  ;  but  it  is 
alfo  too  intimately  connected  with  Our  prefent  fubjedt  to  be 
entirely  omitted.  We  muft  content  ourfelves  with  fhowing 
the  leading  mechanical  property  of  this  curve,  from  which 
the  mathematician  may  deduee  all  its  geometrical  properties. 

When  a  bar  of  uniform  depth  and  breadth,  and  of  a  given 
length,  is  bent  into  an  arch  of  a  circle,  the  extenfion  of  the 

C  outer 
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Strength  of  outer  fibres  is  proportional  to  the  curvature  ;  for,  becaufc 
Al^crials.  curves  formed  by  the  inner  and  outer  fid es  of  the  beam 
,w“v— are  fimilar,  the  circumferences  are  as  the  radii,  and  the  ra- 
,ts  leadmc?  <^s  of  the  inner  circle  is  to  the  difference  of  the  radii  as  the 
mechanical  length  of  the  inner  circumference  is  to  the  difference  of  the 
property  circumferences.  The  difference  of  the  radii  is  the  depth  or 
defcribcd.  the  beam>  tbe  difference  of  the  circumferences  is  the  exten- 
fion  of  the  outer  fibres,  and' the  inner  circumference  is  fap- 
pofed  to  be  the  primitive  length  of  the  beam.  Now  the 
fecond  and  third  quantities  of  the  above  analogy,  viz.  the 
depth  and  length  of  the  beam,  are  conftant  quantities,  as  is 
alfo  their  produft.  Therefore  the  produd  of  the  inner  radius 
and  the  extenfion  of  the  outer  fibre  is  alfo  a  conftant  quan¬ 
tity,  and  the  whole  extenfion  of  the  outer  fibre  is  inverfely 
as  the  radius  of  curvature,  or  is  dire&ly  as  the  curvature  of 
the  beam. 

The  ^nathematical  reader  will  readily  fee,  that  into  what¬ 
ever  curve  the  elaftic  bar  is  bent,  the  whole  extenfion  of  the 
outer  fibre  is  equal  to  the  length  of  a  fimilar  curve,  having 
the  fame  proportion  to  the  thicknefs  of  the  beam  that  the 
length  of  the  beam  has  to  the  radius  of  curvature. 

Now  let  ADCB  (fig.  5.  n°  3.)  be  fuch  a  rod,  of  uniform 
breadth  and  thicknefs,  firmly  fixed  in  a  vertical  poiition,  and 
bent  into  a  curve  AEFB  by  a  weight  W  fufpended  at  B, 
and  of  fuch  magnitude  that  the  extremity  B  has  its  tangent 
perpendicular  to  the  a&ion  of  the  weight,  or  parallel  to  the 
horizon.  Suppofe  too  that  the  extenfions  are  proportional 
to  the  extending  forces.  From  any  two  points  E  ^ind  F 
draw  the  horizontal  ordinates  EG,  FH.  It  is  evident 
that  the  exterior  fibres  of  the  fe&ions  E  e  and  Yf  are  ftretch- 
ed  by  forces  which  are  in  the  proportion  of  EG  to  FH 
(thefe  being  the  long  arms  of  the  levers,  and  the  equal 
thickneftes  E  e,  F/  being  the  fliort  arms).  Therefore  (by 
the  hypothefis)  their  extenfions  are  in  the  fame  proportion. 
But  becaufe  the  extenfions  are  proportional  to  fome  fimilar 
fun&ions  of  the  diftance  from  the  axes  of  fra&nre  E  and  F, 
the  extenfion  of  any  fibre  in  the  fedion  E  e  is  to  the  contem¬ 
poraneous  extenfion  of  the  fimilarly  fituated  fibre  in  the 
fedion  F /,  as  the  extenfion  of  the  exterior  fibre  in  the 
fedion  E  e  is  to  the  extenfion  of  the  exterior  fibre  in  the 
fedion  F /:  therefore  the  whole  extenfion  ofE?  is  to  the 
whole  extenfion  of  F/  as  EG  to  FH,  and  EG  is  to  FH  as 
the  curvature  in  E  to  the  curvature  in  F. 

Here  let  it  be  remarked,  that  1  his  proportionality  of  the 
curvature  to  the  extenfion  of  the  fibres  is  not  limited  to  the 
hypothefis  of  the  proportionality  of  the  extenfions  to  the  ex¬ 
tending  forces.  It  follows  from  the  extenfion  in  the  dif¬ 
ferent  fedions  being  as  fome  fimilar  fundion  of  the  diftance 
from  the  axis  of  fradure  ;  an  aftumption  which  cannot  be  re- 
fufed. 

This  then  is  the  fundamental  property  of  the  elaftic  curve, 
from  which  its  equation,  or  relation  between  the  abfeiffa 
and  ordinate,  may  be  deduced  in  the  ufual  forms,  and  all  its 
other  geometrical  properties.  Thefe  are  foreign  to  our 
purpofe  ;  and  we  fhall  notice  only  fuch  properties  as  have  an 
immediate  relation  to  the  drain  and  ftrength  of  the  dif¬ 
ferent  parts  of  a  flexible  body,  and  which  in  particular  ferve 
to  explain  fome  difficulties  in  the  valuable  experiments  of  Mr 
^  Buffon  on  the  Strength  of  Beams. 

It  b  not  a  We  obferve,  in  the  firft  place,  that  the  elaftic  curve  cannot 
circle.  be  a  circle,  but  is  gradually  more  incurvated  as  it  recedes 
from  the  point  of  application  B  of  the  draining  forces.  At 
B  it  has  no  curvature  }  and  if  the  bar  were  extended  be¬ 
yond  B  there  would  be  no  curvature  there.  In  like  manner,, 
when  abeam  is  fupported  at  the  ends  and  loaded  in  the  mid¬ 
dle,  the  curvature  is  greateft  in  the  middle  ;  but  at  the  props, 
or  beyond  them,  if  the  beam  extend  farther,  there  is  no 
curvature.  Therefore  when  a  beam  projecting  20  feet  from 
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a  wall  is  bent  to  a  certain  curvature  at  the  wall  by  a  Weight  Strength  ^ 
fufpended  at  the  end,  and  a  beam  of  the  fame  fize  proje&ing 
20  feet  is  bent  to  the  very  fame  curvature  at  the  wall  by  a  ’ 
greater  weight  at  10  feet  diftance,  the  figure  and  the  me¬ 
chanical  date  of  the  beam  in  the  vicinity  of  the  wall  is  dif¬ 
ferent:  in  thefe  two  cafes,  though  the  curvature  at  the  very 
wall  is  the  fame  in  both.  In  the  firft  cafe  every  part  of  the 
beam  is  incurvated  ;  in  the  fecond,  all  beyond  the  10  feet 
is  without  curvature.  In  the  firft  experiment  the  curva¬ 
ture  at  the  diftance  of  five  feet  from  the  wall  is  |ths  of  the 
curvature  at  the  wall ;  in  the  fecond,  tlm  curvature  at  the 
fame  place  is  but  \  of  that  at  the  wall.  *1  his  muft  weaken 
the  long  beam  in  this  whole  interval  of  five  feet,  becaufe  , 
the  greater  curvature  is  the  refult  of  a  greater  extenfion  of 

the  fibres.  .  .  6$ 

In  the  next  place,  we  may  remark,  that  there  is  a  certain  Every  bean 

determinate  curvature  for  every  beam  which  cannot  be  ex-  tJin^eter- 
ceeded  without  breaking  it ;  for  there  is  a  certain  fepar§-  mjnate  cur, 
tion  of  two  adjoining  particle's  that  puts  an  end  to  their  co-  v&turc. 
hefion.  A  fibre  can  therefore  be  extended  only  a  certain 
proportion  of  its  length.  The  ultimate  extenfion  of  the  outer 
fibres  muft  bear  a  certain  determinate  proportion  to  its 
length,  and  this  proportion  is  the  fame  with  that  of  the 
thicknefs  (or  what  we  have  hitherto  called  the  depth)  to 
the  radius  of  ultimate  curvature,  which  is  therefore  deter¬ 
minate.  ^ 

A  beam  of  uniform  breadth  and  depth  is  therefore  moft  And^when 

Incurvated  where  the  ftrain  is  greateft,  and  will  break  111  breadth  amj 
the  mod  incurvated  part.  But  by  changing  its  form,  fo  as  depth  is 
to  make  the  ftrength  of  its  different  fe&ions  in  the  ratio moftinair- 
of  the  ftiain,  it  is  evident  that  the  curvature  may  be  the  vated  ^ 
fame  throughout,  or  may  be  made  to  vary  according  to  any  ^.ra*n  js 
law.  This  is  a  remark  worthy  of  the  attention  of  the  gEeateft. 
watchmaker.  The  moft  delicate  p  oblem  in  pradical  me¬ 
chanics  is  fo  to  taper  the  balance-fpring  of  a  watch  that  its 
wide  and  narrow  vibrations  may  be  ifochronous.  Hooke’s 
principle  tit  tenfio Jtc  vis  is  not  fufficient  when  we  take  the 
inertia  and  motion  of  the  fpring  itfelf  into  the  account.  The 
figure  into  which  it  bends  and  unbends  has  alfo  an  influence. 

Our  readers  will  take  notice  that  the  artift  aims  at  an  ac¬ 
curacy  which  will  not  admit  an  error  of  -^-g-^^th,  and  that 
Harrrfon  and  Arnold  have  adually  attained  it  in  feveral  in- 
fiances.  The  taper  of  a  fpring  is  at  prefent  a  noftrum  la 
the  hands  of  each  artift,  and  he  is  careful  not  to  impart  his 

^Agaiii,  fince  the  depth  of  the  beam  is  thus  proportional 
to  the  radius  of  ultimate  curvature,  this  ultimate  or  break¬ 
ing  curvature  is  inveriely  as  the  depth.  It  may  be  expreffed 
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by  7*  . 

When  a  weight  is  hung  on  the  end  of  a  prifmatieT©  what 
beam,  the  curvature  is  nearly  as  the  weight  and  the  iength  curva^ 
dire&ly,  and  as  the  breadth  and  the  cube  of  the  depth  in-  p0rtional> 

verfely;  for  the  ftrength  is  •  Let  us  fuppofe  that 

this  produces  the  ultimate  curvature  -j.  Now  let  the  beam 

be  loaded  with  a  fmaller  weight  w,  and  let  the  cuivature  pro- 

b d*  i 

duced  be  C,  we  have  this  analogy  w  =  ^■an°  ^ 

It  is  evident  that  this  is  alfo  true  of  a  beam 

fupported  at  the  ends  and  loaded  between  the  props  ;  and 
we  fee  how  to  determine  the  curvature  in  its  different  parts, 
whether  arifing  from  the  load,  or  from  its  own  weight,  or 

fr°Wk°n  a  beam  is  thus  loaded  at  the  end  or  middle,  the 
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strength  of  loaded  point  is  pulled  down,  and  the  fpace  through  which  ftiufes  of  Europe. 
Materials.  jt  j3  drawn  may  be  called  the  deflection.  This  may  be 
Sr  conf1(^ere^  as  the  fub-tenfe  of  the  angle  of  contaX,  or  as  the 
)cfledlion.  verfed  fine  of  the  arch  into  which  the  beam  is  bent,  and  is 
therefore  as  the  curvature  when  the  length  of  the  arches  is 
given  (the  flexure  being  moderate),  and  as  the  fquare  of  the 
length  of  the  arch  when  the  curvature  is  given.  The  de¬ 
flexion  therefore  is  as  the  curvature  and  as  the  fquare  of 

3  /  <w 

the  length  of  the  arch  jointly  ;  that  is,  as  X  /%  or  as 

3^ 


fbd* 


The  defleXi  on  from  the  primitive  fhape  is  there¬ 


fore  as  the  bending  weight  and  the  cube  of  the  length  dl- 
69  reXly,  and  as  the  breadth  and  cube  of  the  depth  inverfely. 
'he  then-  In  beams  juft  ready  to  break,  the  curvature  is  as  the 
sms  refult- depth  inverfely,  and  the  defleXion  is  as  the  fquare  of  the 
h?<*  fubjeX  divided  by  the  depth  ;  for  the  ultimate  curvature  at 

fford  the  the  breaking  part  is  the  fame  whatever  is  the  length  5  and 
neft  me-  in  this  cafe  the  defleXion  is  as  the  fquare  of  the  length, 
hods  of  ex-  We  jiave  been  the  more  particular  in  our  confideration 
lehwf  of  ^bjeX,  becaufe  the  refulting  theorems  afford  us  the 

brpufcular  fin*eft  methods  of  examining  the  laws  of  corpufcular  aXion, 
ftion.  that  is,  for  difeovering  the  variation  of  the  force  of  cohefion 
by  a  change  of  diftance.  It  is  true  it  is  not  the  atomical 
law,  or  Hylarchic  Principle  as  it  mayjuftly  be  called, 
which  is  thus  made  accefiible,  but  the  fpecific  law  of  the 
particles  of  the  fubftance  or  kind  of  matter  under  examina¬ 
tion.  But  even  this  is  a  very  great  point ;  and  coinciden¬ 
ces  in  this  refpeX  among  the  different  kinds  of  matter  are 
of  great  moment.  We  may  thus  learn  the  nature  of  the 
corpufcular  aXion  of  different  fubftances,  and  perhaps  ap¬ 
proach  to  a  difeovery  of  the  meckanifm  of  chemical  affini¬ 
ties..  For  that  chemical  aXions  are  infenfible  cafes  of  local 
motion  is  undeniable,  and  local  motion  is  the  province  of 
mechanical  difeuffion ;  nay,  we  fee  that  tliefe  hidden 
changes  are  produced  by  mechanical  forces  in  many  impor¬ 
tant  cafes,  for  we  fee  them  promoted  or  prevented  by  means 
purely  mechanieal.  The  converfion  of  bodies  into  elaftic 
vapour  by  heat  can  at  all  times  be  prevented  by  a  fujficient 
external  preffure.  A  flrong  folution  of  Glauber's  fait  will 
congeal  in  an  inftant  by  agitation,  giving  out  its  latent 
heat  ,*  and  it  will  remain  fluid  for  ever,  and  return  its  latent 
heat  in  a  clofe  velfel  which  it  completely  fills.  Even  wa¬ 
ter  will  by  fuch  treatment  freeze  in  an  inftant  by  agitation, 
or  remain  fluid  for  ever  by  confinement!  We  know  that 
heat  is  produced  or  extricated  by  friXion,  that  certain 
compounds  of  gold  or  filver  with  faline  matters  explode 
with  irrehftible  violence  by  the  fmalleft  preffure  or  agita¬ 
tion.  Such  faXs  fhould  roufe  the  mathematical  philofo- 
pher,  and  excite  him  to  follow  out  the  conjeXures  of  the  il- 
iuftrious  Newton,  encouraged  by  the  ingenious  attempts  of 
Bofcovich ;  and  the  proper  beginning  of  this  ftudy  is  to 
attend  to  the  laws  of  attraXion  and  repulfion  exerted  by 
the  particles  of  cohering  bodies,  difcoverable  by  experiments 
made  on  their  aXual  extenfions  and  compreffions.  The  ex¬ 
periments  of  Ample  extenfions  and  compreffions  are  quite 
inefficient,  becaufe  the  total  ftretching  of  a  wire  is  fo  f mail . 
a  quantity,  that  the  miftake  of  the  roocth  part  of  an  inch 
occafions  an  irregularity  which  deranges  any  pro^reffion 
fo  as  to  make  it  ufelefs.  But  by  the  bending  of  bodies,  a 
chftenfion  of  T~5th  of  an  inch  may  be  eafiiy  magnified  in 
the  defleXion  .  of  the  fpring  ten  thoufaud  times.  We 
hnotv  that  the  inveftigation  is  intricate  and  difficult,  but  not 
beyond  the  reach  of  our  prefent  mathematical  attainments  ; 
and  it  will  give  very  fine  opportunities  of  employing  all  the 
a  reso  analyfis.  In  the  laft  century  and  the  beginning  of 
the  prefent  this  was  a  fufiicient  excitement  to  the  firft  ge- 
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The  cycloid,  the  catenaria,  the  elaftic  S length 
Curve,  the  velaria,  the  cauftics,  were  reckoned  an  abundant  Materials, 
recompenfe  for  much  ftudy  ;  and  James  Bernoulli  requefted, 
as  an  honourable  monument,  that  the  logarithmic  fpiral 
might  be  inferibed  on  his  tombftone.  The  reward  for  the 
ftudy  to  which  we  now  prefume  to  incite  the  mathemati¬ 
cians  is  the  almoft  unlimited  extenfion  of  natural  fcience, 
important  in  every  particular  branch.  To  go  110  further 
than  our  prefent  fubjeX,  a  great  deal  of  important  praXi- 
cal  knowledge  refpeXing  the  ftrength  of  bodies  is  derived 
from  the  fingle  obfervation,  that  in'  the  moderate  exten¬ 
fions  which  happen  before  the  parts  are  overftrained  the 
forces  are  nearly  in  the  proportion  of  the  extenfions  or  fepa- 
rations  of  the  particles.  To  return  to  our  fubjeX.  y0 

James  Bernoulli  in  his  fecound  differtation  on  the  elaftic  Bernoulli 
curve,  calls  in  queftion  this  law,  and  accommodates  his 
veltigation  to  any  hypothefis  concerning  the  relation  of  the  ^ 
forces  and  extenfions.  He  relates  fome  experiments  of 
lute  firings  where  the  relation  was  confiderably  different. 

Strings  of  three  feet  long, 

Stretched  by  2,  4,  6,  8,  10  pds. 

Were  lengthened  9,  17,  23,  27,  30  lines. 

But  this  is  a  moft  exceptionable  form  of  the  experiment.  The 
firings  were  twilled,  and  the  mechanifm  of  the  extenfions  is 
here  exceedingly  complicated, combined  with  compreffions  and 
with  tranfverfe  twills,  &c.  We  made  experiments  on  fine  flips 
of  the  gum  caoutchouc,  and  on  the  juice  of  the  berries  of  the 
white  bryony,  of  which  a  fingle  grain  will  draw  to  a  thread  of 
two  feet  long,  and  again  return  into  a  perfeXly  round  fphere*  N 
We  meafured  the  diameter  of  the  thread  by  a  microfcope  with 
a  micrometer,  and  thus  could  tell  in  every  ftate  of  extenfion. 
the  proportional  number  of  particles  in  the  feXions.  We 
found,  that  though  the  whole  range  in  which  the  diftance 
of  the  particles  was  changed  in  the  proportion  of  13  to 
1,  the  extenfions  did  not  fenjibly  deviate  from  the  pro¬ 
portion  of  the  forces.  The  fame  thing  was  obferved  in  the 
caoutchouc  as  long  as  it  perfeXly  recovered  its  firft  dimen- 
fions.  And  it  is  on  the  authority  of  thefe  experiments  that 
we  prefume  to  announce  this  as  a  law  of  nature.  7* 

Hr  Robert  Hooke  was  undoubtedly  the  firft  who  attend- Which  was 
ed  to  this  fubjeX,  and  affumed  this  as  a  law  of  nature,  hrftaffu- 
Mariotte  indeed  was  the  firft  who  exprefsly  ufed  it  for  de-Q^ Hooke, 
termining  the  ftrength  of  beams  :  this  he  did  about  the 
1679,  correXing  the  fimple  theory  of  Galileo.  Leibnitz 
indeed,  in  his  differtation  in  the  Ada  Eruditorum  1684  de 
Refijhntia  Solidorum ,  introduces  this  confideration,  and 
wifhes  to  be  confidered  as  the  difeoverer ;  and  he  is  always 
acknowledged  as  fuch  by  the  Bernoullis  and  others  who  adhe¬ 
red  to  his  peculiar  doXrines.  ButMarriotte  had  publifhed  the 
doXrine  in  the  moft  exprefs  terms  long  before  ;  and  Bulfin- 
ger,  in  the  Comment .  PetropoL  1729,  completely  vindicates  his 
claim.  But  Hooke  was  unqueftionably  the  difeoverer  of  this 
law.  It  made  the  foundation  of  his  theory  of  fprings,  announ¬ 
ced  to  the  Royal  Society  about  the  year  166 1,  and  read  in 
1 666.  On  this  occafion  he  mentions  many  things  on  the 
ftrength  of  bodies  as  quite  familiar  to  his  thoughts,  which 
are  immediate  deduXions  from  this  principle ;  and  among 
thefe  all  the  faXs  which  John  Bernoulli  fo  vauntingly  adduces 
in  fupport  of  Leibnitz’s  finical  dogmas  about  the  force  of  bo¬ 
dies  in  motion  ;  a  doXrine  which  Hooke  might  have  claimed 
as  his  own,  had  he  not  perceived  its  frivolous  inanity.  7* 

But  even  with  this  firft  correction  of  Marriotte,  the  me- c^rxXed 
chanifm  of  traniverfe  flrain  is  not  fully  nor  juflly  explain- j,y  jvTari« 
ed.  The  force  aXing  in  the  dircXion  BP  (fig.  5.  n°  1.),  andotteitdoe* 
bending  the  body  ABCH,  not  only  flretches  the  fibres  onIlot  proper- 
the  fide  oppofite  to  the  axis  of  fraXure,  but  compreffes  the  [^g^echa 
fide  AB,  which  becomes  concave  by  the  flrain.  Indeed  itnjfm  cf 
cannot  do  the  one  without  doing  the  other;  For  in  order  traniverfe 
C  2  ft  rain. 
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Strength  of  to  ftretch  the  fibres  at  D,  there  mud  be  Tome  fulcrum,  fome 
Materials.  fupport)  on  which  the  virtual  lever  BAD  may  prefs,  that 
it  may  tear  afunder  the  ftretched  fibres.  Ibis  fulcrum 
mutt  fuftain  both  the  preffure  arifing  from  the  cohefion  of 
the  diftended  fibres,  and  alfo  the  a&ion  of  the  external 
force,  which  immediately  tends  to  caufe  the  prominent 
part  of  the  beam  to  Aide  along  the  fe&ion  DA.  Let  BAD 
(%*  5*  n°  l)  he  con  fide  red  as  a  crooked  lever,  of  which 
A  is  the  fulcrum.  Let  an  external  force  be  applied  at  B 
in  the  dire&ion  BP,  and  let  a  force  equal  to  the  accumu¬ 
lated  cohefion  of  AD  be  applied  at  O  in  the  dire&ion  op~ 
pofite  to  AB,  that  is,  perpendicular  to  AO  ;  and  let  thefe 
two  forces  be  fuppofed  to  balance  each  other  by  the  inter¬ 
vention  of  the  lever.  In  the  firll  place,  the  force  at  O  mull 
be  to  the  force  at  B  as  AB  to  AO  :  Theiefore,  if  we  make 
AK  equal  and  oppofite  to  AO,  and  AL  equal  andoppofite 
to  AB,  the  common  principles  of  mechanics  inform  us 
that  the  fulcrum  A  is  affe&ed  in  the  fame  manner  as  if  the 
two  forces  AK  and  AL  were  immediately  applied  to  it, 
the  force  AK  being  equal  to  the  weight  P,  and  AL  equal 
to  the  accumulated  cohefion  a&ually  exerted  in  the  inftant 
of  fra&ure.  The  fulcrum  is  therefore  really  prelfed  in  the 
dire&ion  AM,  the  diagonal  of  the  parallelogram,  and  k 
mull  refill  in  the  dire&ion  and  with  the  force  MA  ;  and 
this  power  of  refiftance,  this  fupport,  mult  be  furnilhed  by 
the  repulfive  forces  exerted  by  thofe  particles  only  which  are 
in  a  Hate  of  a&ual  comprefiion.  The  force  AK,  which  is, 
equal  to  the  external  force  P,  mull  be  refilled  in  the  direc¬ 
tion  KA  by  the  lateral  cohefion  of  the  whole  particles 
between  D  and  A  (the  particle  D  is  not  only  drawn 
forward  but  downward).  This  prevents  the  part  CDAB 
73  from  Hiding  down  along  the  fe&ion  DA. 

As  is  fully  This  is  fully  verified  by  experiment.  If  we  attempt  to 
expert  break  a  long  flip  of  cork,  or  any  fuch  very  comprefiible 
ment. 


body,  we  always  obferve  it  to  bulge  out  on  the  concave 
fide  before  it  cracks  on  the  other  fide.  If  it  is  a  body  of 
fibrous  or  foliated  texture,  it  feldom  fails,  fplintering  off  on 
the  concave  fide  ;  and  in  many  cafes  this  fplintering  is  very 
deep,  even  reaching  half  way  through  the  piece.  In  hard 
and  granulated  bodies,  fuch  as  a  piece  of  freeftone,  chalk, 
dry  clay,  fugar,  and  the  like,  we  generally  fee  a  confiderable 
fplinter  or  fhiver  fly  off  from  the  hollow  fide.  If  the  frac¬ 
ture  be  flowly  made  by  a  force  at  B  gradually  augmented, 
the  formation  of  the  fplinter  is  very  diftin&ly  feen.  It 
forms  a  triangular  piece  like  alb,  which  generally  breaks 
in  the  middle.  We  doubt  not  but  that  attentive  obferva- 
tion  would  fhow  that  the  dire&ion  of  the  crack  on  each 
fide  of  I  is  not  very  different  from  the  dire&ion  and 
its  correfpondent  on  the  other  fide.  This  is  by  no  means  a 
circumftance  of  idle  curiofity,  but  intimately  conne&ed  with 
the  mechanifm  of  cohefion. 

Let  us  fee  what  confequences  refult  from  this  ftate  of  the 
cafe  refpe&ing  the  ftrength  of  bodies.  Let  D  A  KC  (fig.  6.) 
Mic  iLrttc  reprefent  a  vertical  fe&ion  of  a  prifm  of  comprefiible  mate- 
cf  the  cafe,  rials,  fuch  as  a  piece  of  timber.  Suppofe  it  loaded  with  a 
weight  P  hung  at  its  extremity.  Suppofe  it  of  fuch  a  con- 
ftitution  that  all  the  fibres  in  AD  are  in  a  ftate  of  dilata¬ 
tion,  while  thofe  in  A  a  are  in  a  ftate  of  comprefiion.  In 
the  inftant  of  fra&ure  the  particles  at  D  and  E  are  with-held 
by  forces  D  d,  E  e,  and  the  particles  at  A  and  E  repel,  re¬ 
fill;,  or  fupport,  with  forces  A  E 

Some  line,  ftich  as  d  e  A  £  will  limit  all  thefe  ordinates,^ 
which  reprefent  the  forces  a&ually  exerted  in  the  inftant  of 
fra&ure.  If  the  forces  are  as  the  extenfions  and  compref- 
iions,  as  we  have  great  reafon  to  believe,  de  A  and  A  *  $ 
will  be  two  ftraight  lines.  They  will  form  one  ftraight  line 
d  A  <r,  if  the  forces  which  refill  a  certain  dilatation  are  equal 
to  the  forces  which  refill  an  equal  comprefiion*  JJut  this  is 
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quite  accidental,  and  is  not  ftri&ly  true  In  any  body.  In  Strength  e* 
moft  bodies  which  have  any  confiderable  firmnefs,  the  com-  Matcrul^ 
prefiions  made  by  any  external  force  are  not  fo  great  as  the 
dilatations  which  the  fame  force  would  produce  ;  that  is, 
the  repulfions  which  are  excited  by  any  fuppofed  degree  of 
comprefiion  are  greater  than  the  attra&ions  excited  by  the 
fame  degree  of  dilatation.  Hence  it  will  generally  follow, 
that  the* angle  d  AD  is  lefs  than  the  angle  |Aa,  and  the 
ordinates  D  d,  Ee,  &c.  are  lefs  than  the  correfponding  or¬ 
dinates  A  E  &£. 

But  whatever  be  the  nature  of  the  line  d  A  j,  we  are  cer¬ 
tain  of  this,  that  the  whole  area  AD  d  is  equal  to  the  whole 
area  AAfi  for  as  the  force  at  13  is  gradually  increafed,  and 
the  parts  between  A  and.  D  are  more  extended,  and  greater 
cohefive  forces  are  excited,  there  is  always  fuch  a  degree  of 
repulfive  forces  excited  in  the  particles  between  A  and  A 
that  the  one  fet  precifely  balances  the  other.  I  he  force  at 
B,  a&ing  perpendicularly  to  A 13,  has  no  tendency  to  pufh 
the  whole  piece  clofer  on  the  part  next  the  wall  or  to  puli 
it  away*  The  fum  of  the  attra&ive  and  repulhve  forces 
a&ually  excited  mull  therefore  be  equal.  Thefe  fums  are 
rsprefented  by  the  two  triangular  areas,  which  are  therefore 
equal*. 

The  greater  we  fuppofe  the  repulfive  forces  correfpond¬ 
ing  to  any  degree  of  comprefiion,  in  comparifon  v/ith  the 
attra&ive  forces  correfponding  to  the  fame  degree  of  exten- 
fion,  the  fmaller  will  A  A  be  in  comparifon  of  AD.  In  a 
piece  of  cork  or  fponge,  A  A  may  chance  to  be  equal  t0 
AD,  or  even  to  exceed  it ;  but  in  a  piece  of  marble,  A  a 
will  perhaps  be  very  fmall  in  comparifon  of  AD.  .  ^  75 

Now  it  is  evident  that  the  repulfive  forces  excited  be-  An  impor- 
tween  A  and  a  have  no  fhare  in  preventing  the  fra&ure.'tant  conic- 
They  rather  contribute  to  It,  by  funiiflting  a  fulcrum  to*"ec^° 
the  lever,  by  vvhofe  energy  the  cohefion  of  the  particles  prenibility 
AD  is  overcome.  Hence  we  fee  an  important  confequenceGf  body 
of  the  compreffibility  of  the  body.  Its  power  of  refitting  fully  pro 
this  tranfverfe  itrain  is  diminifhed  by  it,  and  fo  much  the  ved* 
more  diminifhed  as  the  fluff  is  more  comprefiible. 

This  is  fully  verified  by  fome  very  curious  experiments 
made  by  Du  Hamel.  He  took  1 6  bars  of  willow  2  feet 
long  and  an  inch  fquare,  and  fupporting  them  by  props 
under  the  ends,  he  broke  them  by  weights  hung  on  the 
middle.  He  broke  4  of  them  by  weights  of  40,  41,  47, 
and  52  pounds  :  the  mean  is  45*  Ele  then  cut  4  of  them 
•}d  through  on  the  upper  fide,  and  filled  up  the  cut  with  a 
thin  piece  of  harder  wood  fluck  in  pretty  tight.  Thefe 
were  broken  by  48,  54,  50,  and  52  pounds  ;  the  mean  of 
which  is  51.  He  cut  other  four  4-  through,  and  they  were 
broken  by  47,  49,  50,  46;  the  mean  of  which  is  48.  The 
remaining  four  were  cut  -£ds;  and  their  mean  ftrength  was  42. 

Another  fet  of  his  experiments  is  flill  more  remarkable. 

Six  battens  of  willow  36  inches  long  and  i-J  fquare  were 
broken  by  525  pounds  at  a  medium. 

Six  bars  were  cut  |d  through,  and  the  cut  filled  with  a 
wedge  of  hard  wood  fluck  in  with  a  little  force ;  thefe  broke 
with  551. 

Six  bars  were  cut  half  through,  and  the  cut  wa3  filled 
in  the  fame  manner  :  they  broke  with  542. 

Six  bars  were  cut  |ths  through  :  thefe  broke  with  530- 

A  batten  cut  |ths  through,  and  loaded  till  nearly  broken, 
was  unloaded,  and  the  wedge  taken  out  of  the  cut.  A 
thicker  wedge  was  put  in  tight,  fo  as  to  make  the  batten 
ftraight  again  by  filling  up  the  fpace  left  by  the  compref- 
fion  of  the  wood  :  this  batten  broke  with  577  pounds. 

From  this  it  is  plain  that  more  than  yds  the  thicknefs 
(perhaps  nearly  |ths)  contributed  nothing  to  the  ftrength. 

The  point  A  is  the  centre  of  fra&ure  in  this  cafe  ;  and 
ia  order  to  eftimate  the  ftrength  cf  the  piece5  we  may  fup- 
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rength  cf  pofe  that  the  crooked  lever  virtually  concerned  in  the  {train 
latcnaU.  We  mult  find  the  point  I,  which  is  the  centre 

v  of  effort  of  all  the  attractive  forces,  or  that  point  where  the 
full  cohefion  of  AD  muft  be  applied,  fo  as  to  have  a  mo¬ 
mentum  equal  to  the  accumulated  momenta  of  all  the  variable 
forces.  We  muft  in  like  manner  find  the  centre  of  effort  i 
of  the  repulfive  or  fupportiug  forces  exerted  by  the  fibres 
lying1  between  A  and  •*. 

It  is  plain,  and  the  remark  is  important,  that  this  laft 
centre  of  effort  is  the  real  fulcrum  of  the  lever,  although  A 
is  the  point  where  there  is  neither  extenfion  nor  contraction ; 
for  the  lever  is  fupported  in  the  fame  manner  as  if  the  repul- 
fions  of  the  whole  line  A  A  were  exerted  at  that  point.  There¬ 
fore  let  S  reprefent  the  furface  of  fraClnre  from  A  to  D,  and 
f  reprefent  the  abfolute  cohefion  of  a  fibre  at  D  in  the  in- 
itant  of  fra&ure.  We  fhall  have  fS  X  I  +  i  =  p  4  or  /:  I 
•ft-  i  zzfS  :/>;  that,  is,  the  length  AB  is  to  the  diftance  be¬ 
tween  the  two  centres  of  effort  I  and  i,  as  the  abfolute  cohe¬ 
fion  of  the  feeftion  between  A  and  D  is  to  the  relative 
ftrength  of  the  feCfion. 

It  would  be  perhaps  more  accurate  to  make  AI  and  At 
equal  to  the  diftances  of  A  from  the  horizontal  lines  pafling 
through  the  centres  of  gravity  of  the  triangles  d  A  D  and 
*  A  a.  It  is  only  in  this  conftrudlion  that  the  points  I 
and  1  are  the  centres  of  real  effort  of  the  accumulated  at¬ 
tractions  and  repuliions.  But  I  and  /,  determined  as  we 
have  done,  are  the  points  where  the  full,  equal,  aCtions  may 
be  all  applied,  fo  as  to  produce  the  fame  momenta.  The 
final  refults  are  the  fame  in  both  cafes.  The  attentive  and 
duly  informed  reader  will  fee  that  Mr  Bulringer,  in  a  very 
elaborate  differtation  on  the  ftrength  of  beams  in  the  Com¬ 
ment.  Pet> opolilnn.  1729,  has  committed  feveral  miftakes  in 
his  eftimation  of  the  aCtions  of  the  fibres.  We  mention  this 
becaufe  his  reafonings  are  quoted  and  appealed  to  as  autho¬ 
rities  by  Mufchenbroek  and  other  authors  of  note.  The 
fubject  has  been  confidercd  by  many  authors  on  the  conti¬ 
nent.  Wc  recommend  to  the  reader’s  perufal  the  very  mi¬ 
nute  difeudions  111  the  Memoirs  of  the  Academy  of  Paris  for 
1702  by  Varignon,  the  Memoirs  for  /708  by  Parent,  and 
particularly  that  of  Coulomb  in  the  Mem.  par  la  Sgavans 
J2  tr  anger  tom.  vii. 

It  is  evident,  from  what  has  been  faid  above,  that  if  S 
and  s  reprefent  the  furfaces  of  the  fedions  above  and  below 
A,  and  if  G  and^  are  the  didances  of  their  centres  of  gravity 
from  A,  and  O  and  0  the  didances  of  their  centres  of  ofcil- 
latioii,  and  D  and  d  their  whole  depths,  the  momentum  of 
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cohefion  will  be 


/ S-G-Q  #  fs.g. 


=,pL 


.  B  ^ 

If  (as  is  mod  likely)  the  forces  are  proportional  to  the 

extendons  and  compreffions,  the  diftances  AI  and"  Ah  which 
G*0  7 

are  refpe&ively  =  -"g-  and  ,  are  refpeClively  =  y  D  A, 

and  |  A  A  ;  and  when  taken  together  are  ==  ft.  D  4.  If, 
moreover,  the  extenfions  arc  equal  to  the  compreffions  in  the 
inftant  of  fradure,  and  the  body  is  a  rectangular  prifm  like 
a  common  joift  or  beam,  then  DA  and  a  A  are  alfo 
equal ;  and  therefore  the  momentum  of  cohefion  is  fbX\d 

X  y  df  rz 


5“’  —  fbdX£dz=pl.  Hence  we  obtain 

this  analogy,  “  Six  times  the  length  is  to  the  depth  as  the 
abfolute  cohefion  of  the  feCHon  is  to  its  relative  ftrength.’ 
fe-  Thus  we  fee  that  the  comprefiibility  of  bodies  has*a  ve 
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ence°fa*-'  ^  the  comprefiibility  of  bodies  has  a  very 

sr  ex-  influence  on  their  power  of  withftanding  a  tranfverfe 

lined.  ilrailJ-  .  We  fee  that  in  this  moft  favourable  fuppofition  of 
equal  dilatations  and  compreffions,  the  ftrength  is  reduced  to 
one  half  of  the  value  of  what  it  would  have  been  had 
ine  body  been  incomprefiible.  This 


is  by  no  means  wards* 


obvious;  for  it  does  not  readily  appear  how  cOmprefilbi-Stftngth of 
lity,  which  does  not  diminifh  the  cohefion  of  a  Angle  Materials, 
fibre,  fhould  impair  the  ftrength  of  the  whole.  The 
reafon,  however,  is  fufliciently  convincing  when  pointed 
out.  In  the  inftant  of  fracture  a  imaller  portion  of  the  fec- 
tion  is  actually  exerting  cohefive  forces,  while  a  part  of  it  is 
only  ferving  as  a  fulcrum  to  the  lever,  by  whofe  means  the 
ft  rain  on  the  fection  is  produced.  We  fee  too  that  this 
diminution  of  ftrength  docs  not  fo  much  depend  on  the  fen- 
Able  comprefiibility,  as  011  its  proportion  to  the  disability 
by  equal  forces.  When  this  proportion  is  fmall,  A  a  is 
fmall  in  comparifon  of  AD,  and  a  greater  portion  of  the 
whole  fibre  is  exerting  attractive  forces.  The  experiments 
already  mentioned  of  Du  Hamel  de  Monceau  on  battens  of 
willow  fhow  that  its  comprefiibility  is  nearly  equal  to  its  di- 
latability.  But  the  cafe  is  not  very  different  in  tempered 
fteel.  The  famous  Harrifon,  in  the  delicate  experiments 
which  he  made  while  occupied  in  making  his  longitude 
watch,  difeovered  that  a  rod  of  tempered  fteel  was  nearly  as 
much  diminiflied  in  its  length  as  it  was  augmented  by  the 
fame  external  force.  But  it  is  not  by  any  means  certain 
that  this  is  the  proportion  of  dilatation  and  comprefilon 
which  obtains  in  the  very  inftant  of  fracture.  We  rather 
imagine  that  it  is  not.  The  forces  are  nearly  as  the  dilata¬ 
tions  till  very  near  breaking  ;  but  we  think“that  they  dimi¬ 
nifh  when  the  body  is  juft  going  to  break.  But  it  feems 
certain  that  the  forces  which  refift  coinprefiion  inereafe  faft- 
er  than  the  comprefiions,  even  before  fracture.  We  know 
inconteftably  that  the  ultimate  refiftances  to  comprefilon  are 
infuperable  by  any  force  which  wc  can  employ.  The  re¬ 
pulfive  forces  therefore  (in  their  whole  extent)  inereafe  fafler> 
than  the  compreffions,  and  are  expreffed  by  an  affymptotir 
branch  of  the  Bofcovician' curve  formerly  explained.  It  is 
thercfoie  probable,  eipecially  in  the  more  Ample  fubftances* 
that  they"  inereafe  fafter,  even  in  fuch  compreffions  as  fre¬ 
quently  obtain  in  the '  breaking  of  hard  bodies.  We  are 
difpofed  to  think  that  this  is  always  the  cafe  in  fuch  bodies 
as  do  not  fly  off  in  fpliuters  on  the  concave  fide;  but  this 
muft  be  underftood  with  the  exception  of  the  permanent 
changes  which  may  be  made  by  compreflion,  when  the  bo¬ 
dies  are  crippled  by  it.  This  always  iiicreafes  the  ctompref* 

Aon  itftlf,  and  caufes  the  neutral  point  to  fliift  ftill  more  to¬ 
wards  D.  The  effect  of  this  is  fometimes  very  great  and  fatal* 
Experiment  alone  can  help  us  to  difcOver  the  proportion 
between  the  dilatability  and  comprefiibility  of  bodies.  The 
ft  rain  now  under  con  liberation  feems  the  heft  calculated  for 
this  refearch.  Thus  if  we  find  that  a  piece  of  wood  an  incit 
fquarc  requires  12,000  pounds  to  tear  it  aftmder  by  a  direct 
pull,  and  that  200  pounds  will  break  it  tranfverfely  by  act¬ 
ing  10  inches  from  the  fection  of  fracture,  we  muft  con¬ 
clude  that  the  neutral  point  A  is  in  the  middle  pf  the  depth, 
and  that  the  attractive  and  repulfive  forces  are  equal.  Any 
notions  that  we  can  form  of  the  conftitution  of  fuch  fibrous, 
bodies  as  timber,  make  us  imagine  that  the  fenjible  compref¬ 
fions,  including  what  arifes  from  the  bending  up  of  the  com- 
preffed  fibres,  is  much  greater  than  the  real  corpufcular  ex¬ 
tenfions.  One  may  get  a  general  conviction  of  this  unex¬ 
pected  propofition  by  reflecting  on  what  muft  happen  du¬ 
ring  the  fracture.  An  undulated  fibre  can  only  be  drawn 
ftraight,  and  then  the  corpufcular  extenfion  begins  ;  but  it, 
may  be  bent’  up  by  comprefilon  to  any  degree,  the  corpuf¬ 
cular  comprefilon  being  little  affected  all  the  while.  Thfi> 
obfervation  is  very  important  ;  and  though  the  forces,  of 
corpufcular  repulfion  may  be  almoft  infuperable  by  any  com- 
prefiion  that  we  can  employ,  a  fenjible  comprefilon  may  be 
produced  by  forces  not  enormous,  fufficient  to  cripple  the. 
beam.  Of  this  we  lhall  fee  very  important  inftances  after- 


Ik 


S  T  R  [  22  ]  S  T  R 

noticed,  that  although  the  relative  diameters  and  C  the  centre.  Draw  BD  pcrpcndiculafjo 


Strength  r!  Tt  deferves  to  be  .  .  , 

(Ma  cnals.  fl>rength  of  a  prifmatic  folid  Is  extremely  different  in  the 
^  three  hypothefes  now  conlidered,  yet  the  proportional 
The  pro-  {Lengths  of  different  pieces  follow  the  lame  ratio  ;  namely, 
portionai  the  diredt  ratio  of  the  breadth,  the  direct  ratio  of  the  fquare 
^■.r^n^tas  °fof  the  depth,  and  the  inverfe  ratio  of  the  length.  In  the 
pieces  Yu  hypothefis  (of  equal  forces)  the  ftrength  of  a  rectangular 


low  he 
fame  ra- 
<tio. 


beam  was 


2 L 


in  the  fecond  (of  attradfive  forces  propor¬ 
tional  to  the  extenfions)  it  was*£^  ;  and  in  the  third  (equal 

attractions  and  repullions  proportional  to  the  extenfions  and 

fbd2  _ ir  fb<b 


compreffions)  it  wasJ 


6/ 


or  more  generally J 


il 


where 


m  expreffes  the  unknown  proportion  between  the  attradtions 
and  repullions  correfponding  to  an  equal  extenlion  and  com- 
y3  preflion. 

e  Hence  we  derive  a  piece  of  ufeful  Information,  which  is 

ftrength^o  confirmed  by  unexcepted  experience,  that  the  ftrength 
pends  chief*  aT*ece  depends  chiefly  on  its  depth,  that  Is,  on  that  di» 


The 


ly  om  its 
depth. 


menfion  which  is  m  the  direction  of  the  flrain.  A  bar  of 
timber  of  one  inch  in  breadth  and  two  inches  in  depth  is 
four  times  as  ftrong  as  a  bar  of  only  one  inch  deep,  and  it 
is  twice  as  ftrong  as  a  bar  two  inches  broad  and  one  deep  ; 
that  is,  a  joift  or  lever  is  always  ftrongeft  when  laid  on  its 
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And  there¬ 
fore  a 
choice  in 


edge 


There  is  therefore  a  choice  in 
cohefion  is  oppofed  to  the  ltrarn. 


the  cohe 
fion  is  op* 
pofed  to 

the  ftrain. 


©r 


Si 

A  hollow 


BC,  and  join  DC.  Then,  becaufe  BD1  —  CD*  —  CB  > 
BD  is  the  radius  of  a  circle  containing  the  fame  quantity  of 
matter  with  the  ring.  If  we  eftimate  the  ftrength  by  the 
firfl  hypothefis,  it  is  evident  that  the  ftrength  of  the' tube 
will  be  to  that  of  the  folid  cylinder,  whofe  radius  is  BD,  as 
BD2XAC  to  BDrX  BD ;  that  is,  as  AC  to  BD  :  for 
BDZ  expreffes  the  cohefion  of  the  ring  or  the  circle,  and 
AC  and  BD  are  equal  to  the  diftances  of  the  centres  of  ef¬ 
fort  (the  fame  with  the  centres  of  gravity)  of  the  ring  and 
circle  from  the  axis  of  fradture. 

The  proportion  of  thefe  ftrengths  will  be  different  in  the 
other  hypothefes,  and  is  not  ealily  expreffed  by  a  general 
formula  ;  but  in  both  it  is  ftill  more  in  favour  of  the  ring  or 
hollow  tube. 

The  following  very  fimple  folution  will  be  readily  un- 
derftood  by  the  intelligent  reader.  Let  O  be  the  centre  of 
ofcillation  of  the  exterior  circle,  o  the  centre  of  ofcillation 
of  the  inner  circle,  and  w  the  centre  of  ofcillation  of  the 
ring  included  between  them.  Let  M  be  the  quantity  of 
furface  of  the  exterior  circle,  m  that  of  the  inner  circle,  and 
y.  that  of  the  ring. 

M-FO  —  m-Yo  cFC1  +EC? 

We  have  F  w  =• -  ““ -  - - 


Ma  ■erial*. 


the  ftrength  of  the  ring 


the  manner  in  which  the 
The  general  aim  muft  be 
the  manner  put  the  centre  of  effort  I  as  far  from  the  fulcrum  or  the 
in  which  neutral  point  A  as  poffible,  fo  as  to  give  the  greateft  energy 
or  momentum  to  the  cohefion.  Thus  if  a  triangular  bar 
projecting  from  a  wall  is  loaded  with  a  weight  at  its  extre¬ 
mity,  it  will  bear  thrice  as  much  when  one  of  the  Tides  is 
.uppermoftas  when  it  is  undermoft.  The  bar  of  fig.  5.  n°  2. 
would  be  three  times  as  ftrong  if  the  fide  AB  were  upper- 
molt  and  the  edge  DC"  undermoft. 

^ence  follows  that  the  ftrongeft  joift  that  can  be  cut 
tun  the  out  of  a  round  tree  is  not  the  one  which  has  the  greateft 

greateft  quantity  of  timber  in  it,  but  fuch  that  the  produdt  of  its 

quantity  of  breadth  by  the  fquare  of  its  depth  fhall  be  the  greateft  pof- 
tunber.  iible.  Let  A  BCD  (fig.  7.)  be  the  fedtion  of  this  joift  in- 

feribed  in  the  circle,  AB  being  the  breadth  and  AD  the 
depth.  Since  it  is  a  redtangular  fedtion,  the  diagonal  BD 
•its  a  diameter  of  the  circle,  and  BAD  is  a  right  angled  tri¬ 
angle.  Let  BD  be  called  a,  and  BA  be  called  x  ;  then 
AD  is  ~  V a 2 — x Now  we  muft  have  AB  X  AD2, 
xXa2  —  x a,  or  a*  x  —  x3,  a  maximum.  Its  fluxion 


cix—^x2x  muft  be  made  =  0,  or  a1  =1  3  or  x 2  = 

3 

If  therefore  we  make  DE  =:  \  DB,  and  draw  EC  perpen* 
Ocular  to  BD,  it  will  cut  the  circumference  in  the  point  C, 
which  determines  the  depth  BC  and  the  breadth  CD. 

Becaufe  BD  :  BC  ~  CD  :  CE,  we  have  the  area  of  the 
iedtion  BC*CD  ==:  BD*CE.  Therefore  the  different  fec- 
fions  having  the  fame  diagonal  BD  are  proportional  to 
their  heights  CE.  Therefore  the  fedtion  BCDA  is  lefs 
than  the  fedtion  Be  D  whofe  four  fid.es  are  equal.  The 
joift  fo  fhaped,  therefore,  is  both  ftronger,  lighter,  and 
cheaper. 

The  ftrength  of  ABCD  is  to  that  of  j  )3rD  as  ic,oco 
tube  ftrong-  to  9186,  and  the  weight  and  expellee  as  10,000  to  10,607; 
er  than  a  f0  that  ABCD  is  preferable  to  a  B  c  D  in  the  proportion  of 

conning  10’6°7  to  9l86>  or  1*5  to  1°°-  . 

the  fame  rrom  the  lame  principles  it  follows  that  a  hollow  tube  is 
quantity  of  ftronger  than  a  folid  rod  containing  the  fame  quantity  of 
matter,  matter.  Let  fig.  8.  reprefent  the  fedtion  of  a  cylindric 
.  tube,  of  which  AF  and  BE  are  the  exterior  and  interior 


4FC  ’  and 
and  the  ftrength  of 

the  fame  quantity  of  matter  in  the  form  of  a  folid  cylinder 
is/>  X  4  BD  ;  fo  that  the  ftrength  of  the  ring  is  to  that  of 
the  folid  rod  of  equal  weight  as  F  w  to  |  B  D,  or  nearly  as 
FC  to  BD.  This  will  eafily  appear  by  recolledting  that 
.  fumof/>.r2  , ,, 

fo  is  =  — —  ^ee  ^0TATI0N)’  an<*  t^iat  t“e  mo* 

r  ,  r  .  f  tfT  F  C  *  F  a  f  rn'Y  0  r  .1  • 

mentum  of  cohefion  ls-L- - -  ==1J -  for  the  inner 

2FC  2 

circle,  &c. 

Emerfon  has  given  a  very  inaccurate  approximation  to 
this  value  in  his  Mechanics,  qto. 

This  property  of  hollow  tubes  is  accompanied  alfo  with  And  mon 
greater  ftifFnefs ;  and  the  fuperiority  in  ftrength  and  ftiffnefsftdf* 
is  fo  much  the  greater  as  the  furrounding  ihell  is  thinner  in 
proportion  to  its  diameter. 

Here  we  fee  the  admirable  wifdom  of  the  Author  ofjqencethc 
nature  in  forming  the  bones  of  animal  limbs  hollow.  The  wildom  of 
bones  of  tke  arms  and  legs  have  to  perform  the  office  of  le-^odin 
vers,  and  are  thus  oppofed  to  very  great  pranfverfe  ftrains.  By 
this  form  they  become  incomparably  ftronger  and  ftifter,  hoi)0w» 
and  give  more  room  for  the  infeYtion  of  mufcles,  while  they 
are  lighter  and  therefore  more  agile ;  and  the  fame  Wif¬ 
dom  has  made  ufe  of  this  hollow  for  other  valuable  purpofes 
of  the  animal  economy.  In  like  manner  the  quills  in  the 
wings  of  birds  acquire  by  their  thinnefs  the  very  great 
ftrength  which  is  neceffary,  while  they  are  lo  light  as  to 
give  fufficient  buoyancy  to  the  animal  in  the  rare  medium 
in  which  it  mult  live  and  fly  about.  The  ftalks  of  many 
plants,  fuch  as  all  the  grafles,  and  many  reeds,  are  in  like 
manner  hollow,  and  thus  poflefs  an  extraordinary  ftrength. 

Our  belt  engineers  now  begin  to  imitate  nature  by  making 
many  parts  of  their  machines  hollow,  fuch  as  their  axles  ot 
call  iron,  &c.  ;  and  the  ingenious  Mr  Ramfden  now  makes 
the  axes  and  framings  of  his  great  aftronomical  inftruments 
in  the  fame  manner. 

In  the  fuppolition  of  homogeneous  texture,  it  is  plain 
that  the  fradture  happens  as  foon  as  the  particles  at  D  are 
feparated  beyond  their  utmoft  limit  of  cohefion.  This  is  a 
determined  quantity,  and  the  piece  bends  till  this  degree  of 
extenlion  is  produced  in  the  outermoft  fibre.  It  follows, 
that  the  fmaller  we  fnppofe  the  diftance  between  A  and  D, 

the 
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Strength  of  the  greater  Will  be  the  curvature  which  the  beam  will  ac- 
v  />vIater^^>  quire  before  It  breaks.  Greater  depth  therefore  makes  a 
~ beam  not  only"  Wronger  but  alfo  ftiffer.  But  if  the  parallel 
fibres  can  Hide  on  each  other,  both  the  ftrength  and  the 
ftiffnefs  will  be  diminifhed.  Therefore  if,  inftead  of  one 
beam  D  a  KC,  we  fuppofe  two,  DABC  and  A  a  KB,  not 
cohering,  each  of  them  will  bend,  and  the  extenfion  of  the 
«  fibres  AB  of  the  under  beam  will  not  hinder  the  compref- 

com pound  flon  -°f  the  adjoining  fibres  AB  of  the  upper  beam.  The 
beam  may  two  together  therefore  will  not  be  more  than  twice  as 
be  formed,  ftrong  as  one  ©f  them  (fuppofing  DA  =  A  a)  inftead  of 
being  four  times  as  ftrong ;  and  they  will  bend  as  much  as 
either  of  them  alene  would  bend  by  half  the  load.  This 
may  be  prevented,  if  it  were  pofiible  to  unite  the  two  beams 
all  along  the  learn  AB,  fothat  the  one  (ball  not  Hide  on  the 
other.  This  may  be  done  in  fmall  works,  by  gluing  them 
together  with  a  cement  as  ftrong  as  the  natural  lateral  co- 
hefion  of  the  fibres.  If  this  cannot  be  done  (as  it  cannot 
in  large  works),  the  Hiding  is  prevented  by  joggling  the 
beams  together  ;  that  is,  by  cutting  down  feveral  rectangu¬ 
lar  notches  in  the  upper  fide  of  the  lower  beam,  and  making 
fimilar  notches  in  the  under  fide  of  the  upper  beam,  and 
filling  up  the.  fquare  fpaces  with  pieces  ©f  very  hard  wood 
firmly  driven  in,  as  represented  in  fig.  9.  Some  employ 
iron  bolts  by  way  of  joggles.  But  when  the  ioggie  is  much 
harder  than  the  wood  into  which  ft  is  driven,  it  is  very  apt 
to  work  loofe,  by  widening  the  hole  into  which  it  is  lod¬ 
ged.  The  fame  thing  is  fometimesdone  by  fcarfing  the  one 
upon  the  other,  as  reprefented  in  fig.  9.  (ri°2. );  but  this  waftes 
more  timber,  and  is  not  fo  ftrong,  becaufe  the  mutual  hooks 
which  this  method  forms  on  each  beam  are  very  apt  to  tear 
each  other  up.  By  one  or  other  of  thefe  methods,  or  Some¬ 
thing  fimilar,  may  a  compound  beam  be  formed,  of  any 
depth,  which  will  be  almoft  as  ltiff  and  ftrong  as  an  entire 
piece. 

On  the  other  hand,  we  may  combine  ftrength  with  pli- 
ablenefs,  by  composing  our  beam  of  feveral  thin  planks  laid 
on  each  other,  till  they  make  a  proper  depth,  and  leaving 
them  at  full  liberty  to  Hide  on  each  other.  It  is  in  this 
manner  that  coach-fprings  are  formed,  as  is  reprefented  in 
hg  10.  In  this  afTemblasre  there  nmft  be  no  joggles  nor 
bolts  of  any  kind  put  through  the  planks  or  plates;  for 
this  would  hinder  their  mutual  Aiding.  They  mull  be 
kept  together  by  ftraps  which  furround  them,  or  by  fome- 
thmg  equivalent. 

The  preceding  obfervations  Ihow  the  propriety  of  fame 
maxims  ofconftruftion,  which  the  artifts  have  derived  from 
long  experience. 

Thus,  if  a  mortife  is  to  be  cut  out  of  apiece  which  is  ex. 
pofed  to  a  crofs  ftrain,  it  (houM  be  cut  out  from  that  fide 
which  becomes  concave  by  the  ftrain,  as  in  fig.  ,  i.  but  bv 
no  means  as  in  fig.  12.  t>  y 

If  a  piece  is  to  be  lengthened  by  the  addition  of  ano¬ 
ther,  the  added  piece  muft  be  joined  to  the  fide  which  grows 
convex  by  the  ftrain,  as  in  fig.  13.  and  14.  8 

the  6  7  7  fai  t^er>  11  W>H  be  convenient  to  recal 

the  reader  s  attention  to  the  analogy  between  tlie  ftrain  on 

a  beam  projecting  from  a  wall  and  loaded  at  the  extremity, 
and  a  beam  fupported  at  both  ends  and  loaded  in  fome  in- 

‘7 13  6  P°t!nt'.  jV8  fuffic,ent  on  this,  occafion  to  read 
attentively  what  is  dehveied  in  the  article  Roots  n  i-o.— 

e  learn  there  Mat  the  ftrain  on  the  middle  point  C  (fig. 

1C  PrekM  aIt,clc)  ,of  a  '•eftangnlar  beam  AB,  fup- 
pro  elTfPr°PS  31  n  and,  B>  is  the  fa^e  as  if  the  pan  CA 
Sht  W  fT  3  Jf  and  wc,e  loaded  with  the  half  of  the 
L  1  W  fufpended  at  A.  The  momentum  of  the  ftrain 

is  therefore  IWxi AB,  =  WX| AB  m*-L. 
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The  momentum  of  cohefion  muft;  be  equal  to  tills  in  every  Strength  at 
hypothefis.  Materials 

Having  now  conficlered  in  fufficient  detail  the  circum-  *’ ir— ,JL* 
ftances  which  affe&  the  ftrength  of  any  fe&ion  of  a  folid 
body  that  i*  {trained  tranfverfely,  it  is  neceffary  to  take  no¬ 
tice  of  fome  of  the  chief  modifications  of  the  {train  itfelf. 

We  {hall  confider  only  thofe  that  occur  moft  frequently  in 
our  conftrudlions. 

The  ftrain  depends- on  tlie  external  force,  and' alfo  on  the 
lever  by  which  it  adls. 

It  is  evidently  of  importance,  that  flnce  the  ftrain  is  ex*The^ftraim 
erted  in  . any  feaion  by  means  of  the  cohefion  of  the  parts  depends  on 
intervening  between  the  fedliofi  under  confidcration  and  the  exter- 
point  of  application  of  the  external  force,  the  body  muft  benal  f°rce3- 
able  in  all  thefe  intervening  parts  to  propagate  or  excite  the 
ftrain  in  the  remote  fedlion.  I«  every  part  it  muft  be  able 
to  refill  the  ftrain  excited  in  that  part.  It  fhould  therefore 
be  equally  ftrong;  and  it  is  ufelefs  to  have  any  part  ftrong- 
er,  became  the  piece  will  neverthelefs  break  where  it  is  not 
ftrong er  throughout ;  and  it  is  ufelefs  to  make  it  ftronger 
(relatively  to  its  ftrain)  in  any  part,  for  it  will  neverthelefs 
equally  fail  in  the  part  that  is  too  weak. 

Suppofe  then,  in  the  firft  place,  that  tlie  ftrain  arifes 
from  a  weight  fufpended  at  one  extremity,  while  the  other 
end  is  firmly  fixed  in  a  wall,  kuppohng  alfo  the  crofs  fec- 
tions  to  be  all  rectangular,  there  are  feveral  ways  of  fhaping 
the  beam  fo  that  it  (hall  be  equally  ftrong  throughout. 

1  hus  it  may  be  equally  deep  in  every  part,  the  upper  and 
under  furfaces  being  horizontal  planes.  The  condition  will 
be  fulfilled  by  making  all  the  horizontal  feCtions  triangles* 
as  in  fig.  1 5.  I  he  two  Tides  are  vertical  planes  meeting  in 
an  edge  at  the  extremity  L.  For  the  equation  exprefling  the 
balance  of  ftrain  and'  ftrength  is  p  1  =  fbd%.  Tharefore 
iince  d  x  is  the  fame  throughout,  and  alfo  p,  we  muft  have 
Jb  =  4  and  b  (the  breadth  AD  of  any  feaion  ABCD) 
muft  be  proportional  to  l  (or  AL),  which  it  evidently  is. 

Or,  if  the  beam  be  of  uniform  breadth,  we  muft  have  d  x 
everywhere  proportional  to  /.  This  will  be  obtained  by 
making  the  depths  the  ordinates  of  a  common  parabola,  of 
which  L,  is  the  vertex  and  the  length  is  the  axis.  The: 
upper. or  under  fide  may  be  a  ftraight  line,  as  in  fig.  16.  or 
the  middle  line  may  be  ftraight,  and  then  both  upper  and 
under  furfhees  will  be  curved.  It  is  almoft  indifferent  what 
is  the  fhape  of  the  upper  and  under  furfaces,  provided  the- 
diftances  between  them  in  every  part  be  as  the  ordinates  of 
a  common  parabola. 

Or,  if  the  feCtions  are  all  fimilar,.  fuch  as  circles,  fquares, 
or  any  other  fimilar  polygons,  we  muft  have  d  3  or  b  *  pro¬ 
portional  to  /,  arid  the  depths- or  breadths  muft  be  as  the  or¬ 
dinates  of  a  cubical  parabola. 

It  is  evident  that  thefe  are  alfo  the  proper  forms  for  a  And  on  the 
lever  moveaole  round  a  fulcrum,  and  afted  on  by  a  force  at  form  of  the 
tne  extremity.  The  force  comes  in  the  place  of  the  weight ievers  hy 
fufpended  in  the  cafes  already  eonfidered  ;  and  as  fuch  levers 7ich  u' 
always  are  connefted  with  another  arm,  we  readily  fee  that 
both  arms  fiiould  be  fafhioned  in  the  fame  manner;  Thus 
in  fig.  1 5.  the  piece  of  timber  may  be  fuppofed  a  kind  of 
Iteeiyard,  moveable  round  a  horizontal  axis  OP;  in  the  front 
°f.the  wall,  and  having  the  two  weights  P  and  >  in  equili- 
bno.  The  ftrain,  occafioned  by  each  at  the  fe&ion  in  which 
the  axis  OP  is  placed  muft  be  the  fame,  and  each  arm  OL 
and  O  x  muft  be  equally  ft  to  no  in  all  its  parts.  The  lon¬ 
gitudinal:  fedtions  of  each  arm  muft  be  a  triangle,  a  common 
parabola,  or  a  cubic  parabola,,  according  to  the  conditions 
previoufly  given. 

>  And,  moreover,  all  thefe  forms  are  equally  ftrong  ;  For 
any  one  of  them  is  equally  ftrong  in  all  its  parts,  and  they 
aie  all  fuppofed  to  have  the  fame  feftion  at  the  front  of  the 
6  wall 
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^*r<n?th  of  wall  or  at  tlie  fulcrum.  They  are  not,  howeVer,  equafty 


.  Materials 
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ftiff.  The  firft,  reprefented  in  fig-  T?-  will  bend  lead 
upon  the  whole,  and  the  one  formed  by  the  cubic  pai  abola 
will  bend  mod.  Ent  their  curvature  at  the  very  fulcrum 

-will  be  the  fame  in  all.  „  ,  _  ,  ... 

It  is  alfo  plain,  that  if  the  lever  is  of  the  fecond  or  third 
‘kind,  that  is,  having  the  fulcrum  at  one  extremity,  it  mult 
Hill  be  of  the  fame  fhape  ;  for  in  abftraft  mechanics  it  is 
indifferent  which  of  the  three  points  is  confidered  as  the 
axis  of  motion.  In  every  lever  the  two  forces  at  the  extre¬ 
mities  aft  in  one  direction,  and  the  force  in  the  middle  acts 
in  the  oppofite  dirc&ion,  and  the  great  {train  is  always  at 
that  point.  Therefore  a  lever  fuch  as  fig.  15.  moveable 
round  an  axis  palling  horizontally  through  *,  and  a£hng 
againft  an  obftacle  at  OP,  is  equally  able  in  all  its  parts  to 
•refill  the  {trains  excited  in  thofe  parts. 

The  fame  principles  and  the  fame  conftru&ion  will  apply 
to  beams,  fuch  as  joifts,  fupported  at  the  ends  L  and  (fig. 
15.),  and  loaded  at  fome  intermediate  part  OP..  4  This  will 
appear  evident  by  merely  inverting  the  directions  of  the 
forces  at  thefe  three  points,  or  by  recurring  to  the  article 
Roofs,  n°  19. 

Hitherto  we  have  fuppofed  the  external  {training  force  as 
aCting  only  in  one  point  of  the  beam.  But  it  may  be  uni¬ 
formly  diftributed  all  over  the  beam.  To  make  a  beam  in 
fuch  circumltances  equally  Itrong  in  all  its  parts,  the  lhape 
mult  be  confiderably  dilferent  from  the  former. 

Thus  fuppofe  the  beam  to  projeCt  from  a  wall. 

9°  If  it  be  of  equal  breadth  throughout,  its  Tides  being  verti- 

b«mrtrw,g-cal  planes  parallel  to  each  other  and  to  the  length,  the  ver- 
•which  pioT  tical  feftion  in  the  direftion  of  its  length  muft  be  a  triangle 
jefts  from  inftead  of  a  common  parabola  ;  for  the  weight  uniformly 
j»  wall.  diftributed  over  the  part  lying  beyond  any  feCtion,  is  as  the 
f  length  beyond  that  fe&ion :  and  fince  it  may  all  be.  con¬ 
ceived  as  collected  at  its  centre  of  gravity,  which  is  the 
middle  of  that  length,  the  lever  by  which  this  load  ads  or 
{trains  the  feCtion  is  alfo  proportional  to  the  fame  length. 
The  {train  on  the  feCtion  (or  momentum  of  the  load)  is  as 
the  fquare  of  that  length.  The  fedion  mult  have  Itrength 
i  in  the  fame  proportion.  Its  Itrength  being  as  the  breadth 
and  the  fquare  of  the  depth,  and  the  breadth  being  conftant, 
the  fquare  of  the  depth  of  any  feCtion  mult  be  as  the  fquare  of 
its  diftance  from  the  end,  and  the  depth  mult  be  as.  that  di- 
ftance ;  and  therefore  the  longitudinal  vertical  feCtion  mult 
be  a  triangle. 

But  if  all  the  tranfverfe  feCtions  are  circles,  fquares,  or 
any  other  fimilar  figures,  the  Itrength  of  every  feCtion,  or 
the  cube  of  the  diameter,  mitft  be  as  the  fquare  of  the 
lengths  beyond  that  feCtion,  or  the  fquare  of  its  diftance 
from  the  end  ;  and  the  iides  of  the  beam  mull  be  a  femicu- 
bical  parabola. 

If  the  upper  and  under  furfaccs  are  horizontal  planes,  it 
c  is  evident  that  the  breadth  muft  be  as  the  fquare  of  the  di- 
flance  from  the  end,  and  the  horizontal  feCtions  may  be  form¬ 
ed  by  arches  of  the  common  parabola,  having- the; length  for 
their  tangent  at  the  vertex. 

By  recurring  to  the  analog)?"  fo  often  quoted  between  a 
projecting  beam  and  a  joift,  we  may  determine  the  proper 
form  of  joilts  which  are  uniformly  loaded  through  their 
whole  length. 

^he  drain  This  is  a  frequent  and  important  cafe,  being  the  office  of 
upon  a  joilts,  rafters,  &c.  and  there  are  fome  circumltances  which 
beamfup-  muq  particulaiiy  noticed,  becaufe  they  are  not  fo  obvi- 
Eothends,  ous>  and  have 'been  mifundeiftood.  When  a  beam  A B 
(%•  I7-)  1S  fupported  at  the  ends,  and  a  weight  is  laid  on 
any  point  P,  a  ttrain  is  excited  in  every  part  of  the  beam. 
The  load  on  P  caufes  the  beam  to  prefs  on  A  and  B,  and 
.the  props  react  with  forces  equal  and  oppofite  to  thefe 


nreffiires.  The  load  at  P  is  to  the  preffiires  at  A  and  B  as  Strength^ 
AB  to  PB  and  PA,  and  the  preffiires  at  A  is  to  that  at  ^aterul* 
B  as  PB  to  PA  ;  the  beam  therefore  is  in  the  fame  Hate, 
with  refpeft  to'  ftrain  in  every  part  of  it,  as  if  it  were  reel¬ 
ing  on  a  prop  at  P,  and  were  loaded  at  the  ends  with 
weights  equal  to  the  two  preffiires  on  the  props  :  and  ob¬ 
serve,  thefe  preffiires  are  fuch  as  will  balance  each  other, 
being  inverfely  as  their  diftances  from  P.  Let  P  reprefent 
the  weight  or  load  at  P.  The  preffiire  on  the  prop  P  muft 
P  A 

t  p  y  —4-.  This  is  therefore  the  readion  of  the  prop  B, 

AB 

and  is  the  weight  which  we  may  fuppofe  fufpended  at  B5 
when  we  conceive  the  beam  refting  on  a  prop  at  P,  and  car- 
tying  the  balancing  weights  at  A  and  B. 

The  ftrain  occafioned  at  any  other  point  C,  by  the  load 
p  at  p,  is  the  fame  with  the  ftrain  at  C,  by  the  weight 

p  y  hanging  at  B,  when  the  beam  refts  on  P,  in  the 

manner  now  fuppofed ;  and  it  is  the  fame  if  the  beam,  in® 

Head  of  being  balanced  on  a  prop  at  P,  had  its  part  AP 
fixed  in  a  wall.  This  is  evident.  Now  we  have  Ihown  at 

PA 

length  that  the  ftrain  at  C,  by  the  weight  P  X  han£in& 

PA 

at  B,  is  P  X  X  BC.  We  defire  it  to  be  particularly 

remarked  that  the  preffiire  at  A  has  no  influence  on  the 
ftrain  at  C,  arifing  from  the  a&ion  of  any  load  Between  A 
and  C  ;  for  it  is  indifferent  how  the  part  AP  of  the  projec¬ 
ting  beam  PB  is  fupported.  The  weight  at  A  juft  per¬ 
forms  the  fame  office  with  the  wall  in  which  we  fuppofe  the 
beam  to  be  fixed.  We  are  thus  particular,  becaufe  we  have 
feen  even  perfons  not  unaccuftomed  to  difeuffions  of  this  kind 
puzzled  in  their  conceptions  of  this  ftrain. 

Now  let  the  load  P  be  laid  on  fome  point  p  between  C 
and  B.  The  fame  reafoning  "fhows  11s  that  the  point  is 
(with  refpeft  to  ftrain)  in  the  fame  Jlate  as  if  the  beam  were 
fixed  in  a  wall,  embracing  the  part  /  B,  and  a  weight 

p  B  A 

-PX  ^|r  were  hung  on  at  A, 

p  B 

PXt^X  AC. 


and  the  ftrain  at  C  is 


AB  .  .  pz 

In  general,  therefore,  the  ftrain  on  any  point  C,  anting  a  genen 
from  a  load  P  laid  on  another  point  P,  is  proportional  topropofi- 
the  re&angle  of  the  diftances  of  P  and  C  from  the  ends  horn 


neareft  to  each.  It  is  P  X 


PAXCB 


or  P  X 


p  B  X  CA 


AB  ’  UI  A  ~  AB  ’ 
according. as  the  load  lies  between  C  and  A  or  between' C 

and  B.  . 

Cot .  1 .  The  ftrains  which  a  load  on  any  point  P  occa- 
fions  on  the  points  C,  c ,  lying  on  the  fame  fide  of  P,  are  as 
the  diftances  of  thefe  points  from  the  end  B.  In  like  man¬ 
ner  the  ftrains  an  E  and  e  are  as  E  A  and  e  A. 

Qor .  2.  The  ftrain  which  a  load  occafions  in  the  part  on 
which  it  refts  is  as  the  re&angk  of  the  parts  on  each  fide. 

Thus  the  ftrain  occafioned  at  C  by  a  load  is  to  that  at  D 
by  the  fame  load  as  AC  X  CB  to  AD  X  LB.  It  is  there¬ 
fore  greateft  in  the  middle.  >  93 

Let  11s  now  confider  the  ftrain  on  any  point  C  arifing  The  ftH 
from  a  load  uniformly  diftributed  along  the  beam.  Let*nur£ 


from  a  14 


AP  be  reprefented  by  * ,  and  P  p  by  x,  and  the  whole  weight  diftributj 
on  the  beam  by  a .  Then  a,°nS 1 1 


ah>ng  d 
beam. 


The  weight  on  V  p  is 


AB’ 


Preflure  on  B  by  the  weight  on  P/>  =  a  JL.  x 

Ai>  Ai3 


Or 


S  T  R 


trtngthsf 

Materials 


f 


nr*- 

rAC’ 


AC* 

Pref.  qn  B  by  the  whole  wt.  on  AC  =  ^"5ft^=flrAB2‘ 

AC 2 X  BC 

Strain  at  C  by  the  weight  on  AC  ==  a  — — , 

n  .  .  ,  BC 2  X  AC 

Strain  at  C  by  the  weight  on  BC  =  a  — 

^  ,  . . _  AC2XBC+BC2XAC^ 

Do.  by  the  whole  weight  on  AB  s?  a - ^~AB~* - 
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3-  If  the  upper  end  under  furfaccs  are  parallel,  then,  S-roigtb  of 
breadth  at  C  :  breadth  at  E  —  AC  :  AE.  AtatenaU.^ 

Thejame^  principles  enable  us  tu  determine  the  ftrain  and  '  ^  ‘ 


_  ACXBCXAC  +  CB  AC  X  BC 

—  a - - - 1  ,  —  a  _ _ * 

2  AB 2  ’  2AB  ‘ 

Thus  we  fee  that  the  ftrain  is  proportional  to  the  rec¬ 
tangle  of  the  parts,  in  the  fame  manner  as  if  the  load  a  had 
been  laid  dire&ly  on  the  point  C,  and  is  indeed  equal  to 
one*half  ot  the  ftrain  which  would  be  produced  at  C  by  the 
load  a  laid  on  there. 

Ilftakes  in .  Was  nece^ar7  to  be  thus  particular,  becaufe  we  fee 
bis  fubje<5tin  f°me  elementary  treadles  of  mechanics,  publifhed  by  au- 
immitted  thors  of  reputation,  miftakes  which  are  very  plaufible,  and 
f  aut^°r®  miflead  the  learner.  It  is  there  faid,  that  the  prdTure  at 
reputa.  £  from  a  we{gllt  uniformly  diffufed  along  AB  is  the  fame 
as  if  it  were  collected  at  its  centre  of  gravity,  which  would 
be  the  middle  of  AB  ;  and  then  the  ftrain  at  C  is  faid  to 
be  this  preffiire  at  B  multiplied  by  BC*  But  furely  it  is 
not  difficult  to  fee  the  difference  of  thefe  ftrains.  It  is  plain 
that  the  preffure  of  gravity  downwards  on  any  point  be¬ 
tween  the  end  A  and  the  point  C  has  no  tendency  to  dimi- 
niffi  the  ftrain  at  C,  ariling  from  the  upward  rea&ion  of 
the  prop  B  ;  whereas  the  preffure  of  gravity  between  C  and 
1>  is  almoft  in  dire&  oppolition  to  it,  and  muft  diminifti  it. 
We  may  however  avoid  the  fluxionary  calculus  with  fafety  by 
the  conlideration  of  the  centre  of  gravity,  by  fuppofing  the 
weights  of  AC  and  BC  to  be  collected  at  their  refpe&ive 
centres  of  gravity  ;  and  the  refult  of  this  computation  will 
be  the  fame  as  above  *•  and  we  may  nfe  either  method,  al¬ 
though  the  weight  is  not  uniformly  diftributed,  provided 
only  that  we  know  in  what  manner  it  is  diftributed. 

.  ^n*s  inveftigation  is  evidently  of  importance  in  the  prac¬ 
tice  of  the  engineer  and  architect,  informing  them  what  fup- 
port  is  neceffary  in  the  different  parts  of  their  conftruc- 
tions.  We  conlidered  fome  cafes  of  this  kind  in  the  article 
95  Roofs. 

"iftwhichr  II  is,  now„eafy  t0  form  a  joift.  Co  that  it  (hall  have  the 
ay  have  Came  relative  ftrength  in  all  its  parts. 

efame  re-  C-  l'o  make  it  equally  able  in  all  its  parts  to  carry  a  (riven 
ive.  .  ^ght  laid  on  any  point  C  taken  at  random,  or  uniformly 

'  ufpart”  u  d  °-Ver'hc  whoIe  kng*.  the  ftrength  of  the  feftion 
‘  P  t  -at  the  point  C  muft  be  as  AC  X  CB.  Therefore 

I.  If  the  fides  are  parallel  vertical  planes,  the  fquare  of 
the  depth  (which  is  the  only  variable  dimenfion)  or  CD1, 
mult  be  as  AC  X  CB.,  and  the  depths  muft  be  ordinates  of 
an  ellipfe. 

2‘  1)  the  trsnfverfe  feftions  are  fimilar,  we  muft  make  CD 5 
as  AC  X  CB. 

3.  Ir  the  upper  and  under  furfaces  are  parallel,  the  breadth 
muft  be  as  AC  X  CB. 

II.  If  the  beam  is  neceffarily  loaded-  at  fome  given  point 
C,  and  we  would  have  the  beam  equally  able  in  all  its  parts 
to  refill  the  ftrain  anfing  from  the  weight  at  C,  we  muft 
make  the  ftrength  of  every  tranfverfe  feftion  between  C  and 
other  end  as  its  diltance  from  that  end.  Therefore 

<nn;  v-A.  f‘dcS  3re  para,le!  vertical  Planes*  we  muft  make 
CD1  :EF*  =  AC:  AE. 

2‘  are  fimiIar> then CD’ ;EF5  =AC: AE. 

Voi.  XVIII.  Part  I. 


ftrength  of  fquare  or  circular  plates,  of  different  extent,  butThe  ftrain 
equal  thicknefs.  This  may  be  comprehended  in  this  general  aiid 
proportion.  ftrength  of 

Similar  plates  of  equal  thicknefs  fupported  all  round  will 
carry  the  fame  abfolute  weight,  uniformly  diftributed,  or  plates  of 
refling  on  flmilar  points,  whatever  is  their  extent.  \  differenr 

Suppofe  two  flmilar  oblong  plates  of  equal  thicknefs,  andef  ent>  bat 
let  their  lengths  and  breadths  be  L,  /,  and  B,  b.  Let  their ^hickaeis, 
ftrength  or  momentum  of  cohefion  be  C,  <r,  and  the  ftrains  may  be  de- 
from  the  weights  W,  <w>  be  3,  s.  termined 

Suppofe  the  plates  fupported  at  the  ends  only,  andfl0m  the 
refilling  fra&ure  tranfverfely.  The  ftrains,  being  as  the^jprm*‘ 
weights  and  lengths,  are  as  WL  and  <w  /,  but  their  cohe-  P 
flon  are  as  the  breadths  ;  and  fince  they  are  of  equal  rela¬ 
tive  ftrength,  we  have  WL  :  <w  /zr  B  ;  b,  and  WL^=; 
w  IB  and  L  :  /=  w  B  :  W  b  :  but  fince  they  are  of  flmilar 
fhapes  L  :  /:B  ;  b ,  and  therefore  W. 

The  fame  reafoning  holds  again  when  they  are  alfo  fup¬ 
ported  along  the  fide^,  and  therefore  holds  when  they  arc 
fupported  all  round  (in  which  cafe  the  ftrength  is  doubled). 

And  if  the  plates  are  of  any  other  figure,  fuch  as  circles 
or  ellipfes,  we  need  only  conceive  flmilar  re&anglep  in¬ 
scribed  in  them.  Thefe  are  fupported  all  round  by  the  con¬ 
tinuity  of  the  plates,  and  therefore  will  fuflain  equal 
weights  ;  and  the  fame  may  be  faid  of  the  fegments  which 
lie  without , them,  becaufe  the  ftrengths  of  any  flmilar  feg¬ 
ments  are  equal,  their  lengths  being  as  .their  breadths. 

Therefore  the  thicknefs  of  the  bottoms  of  veffels  holding 
heavy  liquors  or  grains  ffiould  be  as  their  diameters,  and  as 
the  fquare  root  of  their  depths  jointly. 

Alfo  the  weight  which  a  fquare  plate  will  bear  is  to  that 
which  a  bar  of  the  fame  matter  and  thicknefs  will  bear 
as  twice  the  length  of  the  bar  to  its  breadth.  ^ 

There  is  yet  another  modification  of  the  ftrain  which  The  ftrain 
trends  to  break  a  body  tranfverfely,  which  is  of  very  fre-of a  heanl 
quent  occurrence,  and  in  fome  cafes  muft  be  very  care-f^fj. 
fully  attended  to,  viz.  the  ftrain  ariflng  from  its  ownow™ 
weight.  weight. 

When  a  beam  prqie&s  from  a  wall,  every  fe&ion  is  {train¬ 
ed  by  the  weight  of  all  that  proje&s  beyond  it.  This  may 
be  conlidered  as  all  collected  at  its  centre  of  gravity. 

Therefore  the  ftrain  on  any  fe&ion  is  m  the  joint  ratio  of 
the  weight  of  what  proje&s  beyond  it,  and  the  diltance  of 
its  centre  of  gravity  from  the  fe&ion. 

The  determination  of  this  {train  and  of  the  ftrength  ne¬ 
ceffary  for  withftanding  it  mult  be  more  complicated  than 
the  former,  becaufe  the  form  of  the  piece  which  refults 
from  this  adjuftment  of  ftrain  and  ftrength  influences  the 
{train.  The  general  principle  muft  evidently  be,  that  the  9s 
ftrength  or  momentum  of  cohefion  of  every  fe&ion  muftGeneraJ 
be  as  the  produft  of  the  weight  beyond  it  multiplied  by  SpeflL 
the  diftance  of  its  centre  of  gravity.  For  example  :  7  it.  ® 

Suppofe  the  beam  DLA  (fig.  18.)  toprojeft  from  the  wall,  "  Plate 
and  that ’its  (ides  are  parallel  vertical  planes,  fo  that  the  depth  CCCCLX1UV* 
is  the  only  variable  dimenfion.  Let  LB  =  *  and  B  b  =  y 
The  element  B  b  c  C  is  =  y  x.  Let  G  be  the  centre  of  gra¬ 
vity  of  the  part  lying  without  B  b,  and  s  be  its  diftance 
from  the  extremity  L.  Then  x—g  is  the  arm  of  the  lever 
by  which  the  ftrain  is  excited  in  the  feftion  B  b.  Let  B  b 
or  y  be  as  fome  power  m  of  L  B  ;  that  is,  let  y=xm.  Then 

xm+  i 

the  contents  of  LBi  is  The  momentum  of  gravi. 

ty  round  a  horizontal  axis  at  L  is psrs'>+,.v,  and  the 

v  m  f  a 

whole  momentum  round  the  axis  is 


D 


The  diftance  of 
the 
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Strength  oftlic  «£ntre  of  gravity  from  L  is  bad  by  dividing  this  mo 

Materials  t  .  .  .  x _  rpt 

mentum  by  tlie  whole  weight,  which  is  ^ 

tient  or  g  is  And  the  diftance  of  the  centre 

.vXm+l  _ 

of  gravity  from  the  feftion  B  b  is  .v  —  m-\-z  ’ 

,  Therefore  the  {train  on  the 

?«  +  2  3  ;/;+2 

feilion  B£  is  had  by  multiplying  by  The  pro- 

rm+*  ,  - 

Juftis- - — =.  This  muil  be  as  the  fquare  of  the 

JK  +  2XW+1  .  ,  _ 

depth,  or  as  But  j»  is  as  and  y ’  as  x'm.  Therefore 

we  hare  m-j-2rr2w,  and  mzz.1  ;  that  Is,  the  depth  mult  be 
as  the  fquare  of  the  didance  from  the  extremity,  and  the  curve 

99  E  b  A  is  a  parabola  touching  the  horizontal  line  in  L. 

A  conoid  it  i3  eafy  to  fee  that  a  conoid  formed  by  the  rotation  of 

f^al]y  this  figure  round  DL  will  alfo  be  equally  able  in  every  fec- 

abJe  in  eve-  .  . 

jy  fection  tion  to  bear  its  own  weight.  .  • 

to  bear  its  We  need  not  profecute  this  farther.  When  the  figure,  of 
ow.n  the  piece  is  given,  there  is  no  difficulty  in  finding  the  drain  ; 

weight.  an(j  the  circumdance  of  equal  drength  to  refid  this  drain  is 

100  chiefly  a  matter  of  curiofity. 

The  mere  It  is  evident,  from  what  has  been  already  faid,  that  a  pro- 
a  beam  .  jedling  beam  becomes  lefs  able  to  bear  its  own  weight,  as  it 
proje£b,theJ  oje&s  farther.  Whatever  may  be  the  drength  of  the 

Is^bear1  ka[on  DA’  the  lenSth  ma?  be  fuch  that  *  wfll  break  by 

its  own  Its  own  weight.  If  we  fuppofe  two  beams  A  and  B  of  the 

weight.  fame  fubdance  and  fimilar  drapes,  that  is,  having  their 

lengths  and  diameters  in  the  fame  proportion;. and  faither 
fuppofe  that  the  fhorter  can  jud  bear  its  own  weight ;  then 
the  longer  beam  will  not  be  able  to  do  the  fame :  .For  the 
drengths  of  the  fe&ions  are  as  the  cubes  of  the  diameters, 
while  the  drains  are  as  the  biquadrates  of  the  diameters ; 
hecaufe  the  weights  are  as  the  cubes,  and  the  levers  by  which 
thefe  weights  ad  in  producing  the  drain  are  as  the  lengths 

J01  or  as  the  diameters. 

Small  bo-  Thefe  confiderations  (how  us,  that  in  all  cafes  where  the 
dies  moie  drain  is  affeded  by  the  weight  of  the  parts  of  the  machine 
abJe  to  or  drudure  of  any  kind,  the  fmaller  bodies  are  more  able 

the^bain  to  withftand  it:  tban  the  greater  >  and  there  fecms  to  be 
produced  hounds  fet  by  nature  to  the  fize  of  machines  condruded  of 
by  the  any  given  materials.  Even  when  the  weight  of  the  parts 
weight  of  0f  tfie  machine  is  not  taken  into  the  account,  we  cannot 
it6  ma;  enlarge  them  in  the  fame  proportion  in  all  their  parts, 
great  bo-  Thus  a  fteam- engine  cannot  be  doubled  m  all  its  parts,  io 
die?.  as  to  be  dill  efficient.  The  preffure  on  the  pido.n  is  qua¬ 
drupled.  If  the  lift  of  the  pump  be  alfo  doubled  in  height 
while  it  is  doubled  in  diameter,  the  load  will  be  increafed 
eight  times,  and  will  therefore  exceed  the  power.  The 
depth  of  lift,  therefore,  mud  remain  unchanged;  and  in  this 
cafe  the  machine  will  be  of  the  fame  relative  drength  as  be¬ 
fore,  independent  of  its  own  weight.  For  the  beam  being 
doubled  in  all  its  dimenfions,  its  momentum  of  cohefion  is 
eight  times  greater,  which  is  again  a  balance  for  a  qua¬ 
druple  load  aiding  by  a  double  lever. — But  if  we  now  con¬ 
sider  the  increafe  of  the  weight  of  the  machine  itfelf,  which 
mud  be  fupported,  and  which  mud  be  put  in  motion  by 
the  intervention  of  its  cohefion,  we  fee  that  the  large  ma¬ 
chine  is  weaker  and  lefs  efficient  than  the  fmall  one. 

There  is  a  fimilar  limit  fet  by  nature  to  the  fize  of  plants 
and  animals  formed  of  the  fame  matter.  The  cohefion  of 
an  herb  could  not  fnpport  it  if  it  were  increafed  to  the 
fize  of  a  tree,  nor  could  an  oak  fupport  itfelf  if  40  or 
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50  times  bigger,  nor  could  an  animal  of  the  make  of  a  Strenpth  c 
long-legged  fpider  be  increafed  to  the  fize  of  a  man ;  the  / 
articulations  of  its  legs  could  not  fupport  it.  .  102  I 

Hence  may  be  underftood  the  prodigious  fuperiority  of  even  final 
the  fmall  animals  both  in  drength  and  agility.  A  man  by  amm.ls  ar( 
faffing  twice  his  own  height  may  break  his  firmed  bones. 

A  moufe  may  fall  20  times  its  height  without  rifle  ;  and  evenau(i 
the  tender  mite  or  wood-loufe  may  fall  unhurt  from  the  top 
of  a  deeple.  But  their  greated  fuperiority  is  in  refped  of 
nimblenefs  and  agility.  A  flea  can  leap  above  500  times  its 
own  length,  while  the  drength  of  the  human  mufcles  could 
not  raife  the  trunk  from  the  ground  on  limbs  of  the  fame 

condru&ion. 

The  angular  motions  of  fmall  animals  (in  which  confids 
their  nimblenefs  or  agility)  mud  be  greater  than  thofe  of 
large  animals,  fuppofmg  the  force  of  the  muefuhr  fibre  to 
be  the  fame  in  both.  For  fuppofmg  them  fimilar,  the  num¬ 
ber  of  equal  fibres  will  be  as  the  fquare  of  their  linear  di- 
menfions ;  and  the  levers  by  which  they  a£l  are  as  their 
linear  dimenfions.  The  energy  therefore  of  the  moving 
force  is  as  the  cube  of  thefe  dimenfions.  But  the  momen¬ 
tum  of  inertia,  or  jf.  r%  is  as  the  4th  power  :  Therefore 

the  angular  velocity  of  the  greater  animals  is  fmaller..  The 
number  of  drokes  which  a  fly  makes  with  its  wings  in  a  fe- 
cond  is  adoniffiingly  great;  yet,  being  voluntary,  they  are 
the  effects  of  its  agility.  . 

We  have  hitherto  confined  our  attention  to  the  fimpleft 
form  in  which  this  tranfverfe  drain  can  be  produced.  This 
was  quite  fufficient  for  fhowing  us  the  mechanifm  of  nature 
by  which  the  drain  is  refided  ;  and  a  very  flight  attention  is 
fufficient  for  enabling  us  to  reduce  to  this  every  other  way 
in  which  the  drain  can  be  produced.  We  fhall  not  take  up 
the  reader’s  time  with  the  application  of  the  fame  principles 
to  other  cafes  of  this  drain,  but  refer  him  to  what  has  been 
faid  in  the  article  Roofs.  In  that  article  we  have  fhown  the 
analogy  between  the  drain  on  the  fedfcion  of  a  beam  pro- 
je&ing  from  a  wall  and  loaded  at  the  extremity,  and  the 
drain  on  the  fame  fe&ion  of  a  beam  fimply  reding  on  fup. 
ports  at  the  ends,  and  loaded  at  fome  intermediate  point  or 
points.  The  drain  on  the  middle  C  of  a  beam  AB  (fig.  19* ) 
fo  fupported,  arifing  from  a  weight  laid  on  there,  is  the 
fame  with  the  drain  which  half  that  weight  hanging  at  B 
woijd  produce  on  the  fame  fe6lion  C  if  the  other  end  of 
the  beam  were  fixed  in  a  wall.  If  therefore  1000  pounds 
hung  on  the  end  of  a  beam  proje&ing  10  feet  from  a  wall 
will  jud  break  it  at  the  wall,  it  will  require  4000  pounds 
on  its  middle  to  break  the  fame  beam  reding  on  two  props 
jo  feat  afunder.  We  have  alfo  fhown  in  that  article  the 
additional  drength  which  will  be  given  to  this  beam  by  ex¬ 
tending  both  ends  beyond  the  props,  and  there  framing  it 
firmly  into  other  pillars  01  fupports.  We  can  hardly  add^^*^ 
any  thing  to  what  lias  been  faid  in  that  article,  except  chcC0biict 
few  obfervations  on  the  effe&s  of  the  obliquity  of  the  ex-  ty  of  the 
ternal  force.  We  have  hitherto  fuppofe  d  it  to  adl  in  the  external 
direction  BP  (fig.  6.)  perpendicular  to  the  length  of  the*°rc€* 
beam.  Snppofe  it  to  a 6t  in  the  direction  BP',  oblique  to  BA. 

In  the  article  Roof  we  fuppofed  the  drain  to  be  the  fame 
as  if  the  force  p  ailed  at  the  didance  AB',  but  dill  perpendi- 
dicular  to  AB  :  fo  it  is.  But  the  drength  of  the  feilion  A  A 
is  not  the  fame  in  both  cafes  *,  for  by  the  obliquity  of  the 
a&ion  the  piece  DCKa  is  preffedto  the  other.  We  are  not 
fufficiently  acquainted  with  the  corpufcular  forces  to  fay 
precifely  what  will  be  the  effect  of  the  preffure  ariling  from 
this  obliquity  ;  but  we  can  clearly  fee,  in  general,  that 
the  point  A,  which  in  the  indant  of  fra&ure  is  neither 
dretched  nor  compreffed,  mud  now  be  farther  up,  or  neare? 
z  to 
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length  I)  ;  and  therefore  the  number  of  particles  which  arc  ex- 
Materials.  ert[ng  cohefive  Forces  is  (mailer,  and  therefore  the  drength  is 
p"*""v  di min ifhed.  Therefore,  when  we  endeavour  to  proportion  the 

drength  of  abeam  to  the  drain  arifing  from  an  external  force 
aiding  obliquely,  we  make  too  liberal  allowance  by  increafmg 
this  external  force  in  the  ratio  of  AB  to  AB .  We  ac¬ 
knowledge  our  inability  to  afiign  the  proper  correction.  But 
this  circumdance  is  of  very  great  influence.  In  many  ma¬ 
chines,  and  many  framings  of  carpentry,  this  oblique  aftion 
of  the  draining  force  is  unavoidable ;  and  the  moft  enor¬ 
mous  drains  to  which  materials  are  expofed  are  generally 
of  this  kind.  In  the  frames  fet  up  for  carrying  the  ring- 
doncs  of  arches,  it  is  hardly  poflible  to  avoid  them  :  for 
although  the  judicious  engineer  difpofes  his  beams  fo  as  to 
fudain  only  preffures  in  the  direftion  of  their  lengths,  tend¬ 
ing  either  to  cru(h  them  or  to  tear  them  afunder,  it  frequent¬ 
ly  happens  that,  by  the  fettling  of  the  work,  the  pieces 
come  to  check  and  bear  on  each  other  tranfverfely,  tending 
to  break  each  other  acrofs.  This  we  have  remarked  upon 
in  the  article  Roofs,  with  refpeft  to  a  trufs  by  Mr  Price 
(fee  Roofs,  n°  40,  41,  45).  Now  when  a  crofs  drain  is 
thus  combined  with  an  enormous  preffure  in  the  direction 
of  the  length  of  the  bream,  it  is  in  the  utmod  danger  of 
fnapping  fuddenly  acrofs.  This  is  one  great  caufe  of  the 
carrying  away  of  mads.  They  are  compreffed  in  the  di¬ 
rection  of  their  length  by  the  united  force  of  the  fhrouds, 
and  in  this  date  the  tranfverfe  aftion  of  the  wind  foon  com¬ 
pletes  the  frafture. 

lc4  t  When  confidering  the  comprefimg  drains  to  which  ma- 
‘II  column?  ter^s  are  expofed,  we  deferred  the  dilcuflion  of  the  drain  on 
columns,  obferving  that  it  was  not,  in  the  cafes  which  ufually 
occur,  a  Ample  compreflion,  but  was  combined  with  a  tranC- 
verfe  drain,  arifing  from  the  bending  of  the  column.  When 
the  column  ACB  (fig.  20.)  reding  on  the  ground  at  B, 
and  loaded  at  top  with  a  weight  A,  afting  iii  the  vertical 
diredion  AB,  is  bent  into  a  curve  ACB,  fo  that  the  tangent 
at  C  is  perpendicular  to  the  horizon,  its  condition  fomewhat 
refembles  that  of  a  beam  firmly  fixed  between  B  and  C,  and 
ftrongly  pulled  by  the  end  A,  fo  as  to  bend  it  between  C  and 
A.  Although  we  cannot  conceive  how  a  force  afting  on  a 
ftraight  column  AB  in  the  direftiori  AB  can  bend  it,  we 
may  fuppofe  that  the  force  afted  fird  in  the  horizontal  di¬ 
rection  A  by  till  it  was  bent  to  this  degree,  and  that  the  rope 
was  then  gradually  removed  from  the  direftion  A  b  to  the 
direction  AB,  increafing  the  force  as  much  as  is  necefiary  for 
preferving  the  fame  quantity  of  flexure. 

[)bferva-  The  fird  author  (we  believe)  who  confidered  this  import- 
i ,,ns  on  ant  fubjeft  with  fcrupulous  attention  was theceleb rated  Euler, 

Suler’s  the- who  publifhed  in  the  Berlin  Memoirs  for  1757  his  Theory 
Strength  of  Columns.  The  general  propofition 
.ol iimns.  °  ^khftedby  this  theory  is,  that  the  drength  of  prifmatical  co¬ 
lumns  is  in  the  direft  quadruplicate  ratio  of  their  diameters 
and  the  inverfe  duplicate  ratio  of  their  lengths.  He  profe- 
ctited  this  fubjeft  in  the  Peterfburgh  Commentaries  for 
1778,  confirming  his  former  theory.  We  do  not  find  that 
any  other  author  has  bedowed  much  attention  on  it,  all 
feeming  to  acquiefce  in  the  determinations  of  Euler,  and  to 
confider  the  fubjeft  as  of  very  great  difficulty,  requiring  the 
application  of  the  mod  refined  mathematics.  Mufchenbioek 
has  compared  the  theory  with  experiment;  but  the  compari¬ 
son  has  been  very  unfatisfhftory,  the  difference  from  the 
theory  being  fo  enormous  as  to  afford  no  argument  for  its 
judnefs.  But  the  experiments  do  not  contradift  it,  for  they 
are  fb  anomalous  as  to  afford  no  conclufion  or  general  rule 
whatever. 

To  fay  the  truth,  the.  theory  can  be  confidered  in  no 
^  e,r  than  as  a  fpecimen  of  ingenious  and  very  artful 
gt  raic  analyfis.  Euler  was  unquedionably  the  fird  analytt 


7  ]  S  T  R 

in  Europe  for  refource  and  addrefs.  He  knew  this,  and  length  of 
enjoyed  his  fuperiority,  and  without  fcruple  admitted  any  Materials.^ 
phyfical  affumptions  which  gave  him  an  opportunity  of  dif- 
playing  his  (kill.  The  inconfideney  of  his  affumptions  with 
the  known  laws  of  rcechanifm  gave  him  no  concern  ;  and 
when  his  algebraic  proceffes  led  him  to  any  conclufion  which 
would  make  his  readers  dare,  being  contrary  to  all  our  ufual 
notions,  he  frankly  owned  the  paradox,  but  went  on  in  his 
analyfis,  faying,  u  Sed  analy/i  magis  Jidendum Mr  Robins 
has  given  fome  very  rifible  indances  of  this  confidence  in  his 
analyfis,  or  rather  of  his  confidence  in  the  indolent  fubmif- 
fion  of  his  readers.  Nay,  fo  fond  was  he  of  this  kind  of 
amufement,  that  after  having  publifiied  an  untenable  Theory 
of  Light  and  Colours,  lie  publifiied  feveral  Memoirs,  ex¬ 
plaining  the  aberration  of  the  heavenly  bodies,  and  deducing 
fome  very  wonderful  confequences,  fully  confirmed  by  expe¬ 
rience,  from  the  Newtonian  principles,  which  were  oppofite 
and  totally  inconfident  with  his  own  theory,  merely  becaufe 
the  Newtonian  theory  gave  him  t(  occafionem  atialyfeos  pro * 
viovendt”  We  are  thus  fevere  in  our  obfervations,  becaufe 
his  theory  of  the  drength  of  columns  is  one  of  the  ftrong- 
ed  indances  of  this  wanton  kind  of  proceeding,  and  becaufe 
his  followers  in  the  Academy  of  St  Peterfburgh,  fuch  as  Mr 
Fufs,  Lexill,  and  others,  adopt  his  conclufions,  and  merely 
echo  his  words.  Since  the  death  of  Dan.  Bernoulli  no 
member  of  that  academy  has  controverted  any  thing  advan¬ 
ced  by  their  Profeffor  fublimis  geometric,  to  whom  they  had 
been  indebted  for  their  places  and  for  all  their  knowledge, 
having  been  (mod  of  them)  his  amanuenfes,  employed  by 
this  wonderful  man  during  his  blindnefs  to  make  his  com¬ 
putations  and  carry  on  his  algebraic  invedigations.  We  are 
not  a  little  furprifed  to  fee  Mr  Emerfon,  a  confiderable  ma¬ 
thematician,  and  a  man  of  very  independent  fpirit,  hadily 
adopting  the  fame  theory,  of  which  we  doubt  not  but  our 
readers  will  eafily  fee  the  falfity. 

Euler  confiders  the  column  ACB  as  in  a  condition  pre- 
cifely  fimilar  to  that  of  an  eladic  rod  bent  into  the  curve 
by  a  cord  AB  connefting  its  extremities. — In  this  he  is  not 
midaken. — But  he  then  draws  CD  perpendicular  to  AB, 
and  confiders  the  drain  on  the  feftion  C  as  equal  to  the 
momentum  or  mechanical  energy  of  the  weight  A  aiding 
in  the  direftion  DB  upon  the  lever  *c  D,  moveable  round 
the  fulcrum  c,  and  tending  to  tear  afunder  the  particles 
which  cohere  along  the  feftion  c  C  *.  This  is  the  fame 
principle  (as  Euler  admits)  employed  by  James  Bernoulli  in 
his  inveftigation  of  the  eladic  curve  ACB.  Euler  confiders 
the  drain  on  the  feftion  c  *  as  the  fame  with  what  it  would 
fudain  if  the  fame  power  aided  in  the  horizontal  direidion 
EF  on  a  point  E  as  far  removed  from  C  as  the  point  D 
is.  We  reafoned  in  the  fame  manner  (as  has  been  obferved) 
in  the  article  Roofs,  where  the  obliquity  of  aidion  was 
inconfiderable.  But  in  the  prefent  cafe,  this  fubditution 
leads  to  the  greated  midakes,  and  has  rendered  the  whole 
of  this  theory  falfe  and  ufelefs.  It  would  be  jud  if  the 
column  were  of  materials  which  are  incomprefiible.  But 
it  is  evident,  by  what  has  been  faid  above,  that  by  the 
compreflion  of  the  parts  the  real  fulcrum  of  the  lever  drifts 
away  from  the  point  c,  fo  much  the  more  as  the  compreflion 
is  greater.  In  the  great  comprefiions  of  loaded  columns* 
and  the  almod  unmeafurable  comprefiions  of  the  trufe 
beams  in  the  centres  of  bridges,  and  other  cafes  of  chief  im¬ 
portance,  the  fulcrum  is  drifted  far  over  towards  %  (o  that 
very  few  fibres  refid  the  frafture  by  their  cohefion ;  and 
thefe  few  have  a  very  feeble  energy  or  momentum,  on  ac¬ 
count  of  the  (hort  arm  of  the  lever  by  which  they  aft.  This 
is  a  mod  important  confideration  in  carpentry,  yet  makes  no 
element  of  Euler’s  theory.  The  confequence  of  this  is,  that 
aver)’  fmall  degree  of  curvature  is  fujicient  to  caufe  the  co- 
D  2  luma 
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ftrtng th  oflumn  or  ftrutt  to  fnap  in  an  inftant,  as  is  well  known  to  every  are  called,  to  (lay  the  middle  of  long  beam®,  which  are  Strath  j 
Materials,  experienced  carpenter.  The  experiment  by  Mufchenbroek,  employed  as  pillars,  ftrutts,  or  trufs  beams,  and  are  ex-  ,Matena 
*“  *  which  Euler  makes  ufe  of  in  order  to  obtain  a  meafure  of  pofed,  by  their  pofition,  to  enormous  prefiures  in  the  di-  'r'* 

ftrength  in  a  particular  inftance,  from  which  he  might  de-  "-Ai™  «(•'  their  lemrths.  Such  ftav*  mav  be  nHff.rvrcL  Aif. 
duce  all  others  by  his  theorem,  is  an  inconteflable  proof  of 
this.  The  force  which  broke  the  column  is  not  the 
twentieth  part  of  what  is  necefiary  for  breaking  it  by  a  fl¬ 
ing  at  E  in  the  direflion  EF.  Euler  takes  no  notice  of 
this  immenfe  difcrepancy,  becaufe  it  muft  have  canfed  him 
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to  abandon  the  fpeculation  with  which  he  vVas  then  amufing 
himfelf. 

The  limits  of  this  Work  do  not  afford  room  to  enter 
ry  iaife  andm;nuteiy  upon  the  refutation  of  this  theory;  but  we  can 
ufeieb.  caQly  fhow  its  ufdefsnefs,  by  its  total  inconfiftency  with 
common  obfervation.  It  refults  legitimately  from  this 
theory,  that  if  CD  have  no  magnitude,  the  weight  A 
can  have  no  momentum,  and  the  column  cannot  be  broken-— 
True, — it  cannot  be  broken  in  this  way,  fnapped  by  a  tranf- 
verfc  fra&ure,  if  it  do  not  bend  ;  but  we  know  very  well 
that  it  can  be  crufhed  or  crippled,  and  we  fee  this  frequent¬ 
ly  happen.  This  circumftance  or  event  does  not  enter  into 
Euler’s  inveftigation,  and  therefore  the  theory  is  imperfe& 
at  leaft  and  ufelefs.  Had  this  crippling  been  introduced 
in  the  form  of  a  phyficial  affumption,  every  topic  of  reafon- 
ing  employed  in  the  procefs  muff  have  been  laid  afide,  as 
the  intelligent  reader  will  ealily  fee  But  the  theory  is  not 
only  imperfect,  but  falfe.  The  ordinary  reader  will  be  con¬ 
vinced  of  this  by  another  legitimate  confequence  of  it.  Fig. 
.20.  n°  2.  is  the  fame  with  fig.  106  of  Emerfon's  Mechanics , 
where  this  fubje&  is  treated  on  Euler’s  principles,  and  re- 
pre  Tents  a  crooked  piece  of  matter  re  (ting  on  the  ground  at 
F,  and  loaded  at  A  with  a  weight  acting  in  the  vertical 
tlire&ion  AF.  .  It  refults  from  Euler’s  theory  that  the 
flrains  at  l ,  B,  D,  E,  &c.  are  as  he,  BC,  DI,  EK,  &c. 
Therefore  the  (trains  at  G  and  H  are  nothing ;  and  this  is 
afferted  by  Emerfon  and  Euler  as  a  ferious  truth  ;  and  the 
piece  may  be  thinned  ad  infinitum  in  thefe  two  places,  or 
even  cut  through,  without  any  diminution  of  its  ftrength. 
The  abfurdity  of  this  affertion  ff rikes  at  firft  hearing.  Euler 
afferts  the  fame  thing  with  refpedl  to  a  point  of  contrary 
flexure.  Farther  difeuffion  is  (we  apprehend)  needlefs. 

Tet  Euler’s  This  theory  muft  therefore  be  given  up.  Yet  thefe  dif- 
difierta-  fertations  of  Euler  in  the  Peterfburgh  Commentaries  deferve 
tion*  de-  a  both  as  very  ingenious  fpecimcns  of  analyiis,  and 

becaufe  they  contain  maxims  of  practice  which  are  impor¬ 
tant.  Although  they  give  an  erroneous  meafure  of  the  com¬ 
parative  ftrength  of  columns,  they  fhow  the  immenfe  im¬ 
portance  of  preventing ''all  bendings,  and  point  out  with 
accuracy  where  the  tendencies  to  bend  are  greateft,  and  how 
this  may  be  prevented  by  very  fmall  forces,  and  what  a  pro¬ 
digious  acceffion  of  force  this  gives  the  column.  There  is 
a  valuable  paper  in  the  fame  volume  by  Fufs  on  the  Strains  on 
framed  Carpentry ,  which  may  alfo  be  read  with  advantage. 

It  will  now  be  afked,  what  fhall  be  fubftituted  in  place 
of  this  erroneous  theory  ?  what  is  the  true  proportion  of 
^  the  ftrength  of  columns  ?  We  acknowledge  our  inability  to 
A  new  the-fPve  a  fetisfa&ory  anfwer.  Such  can  be  obtained  only  by  a 
cry  cannot  previous  knowledge  of  the  proportion  between  the  exten- 
hc  fubftitu-fions  and  compreflions  produced  by  equal  forces,  by  the 
^Vuler's^ knowledge  of  the  abfolute  compreflions  producible  by  a 
till  many  *  given  f°rce>  and  by  a  knowledge  of  the  degree  of  that  de¬ 
rangement  of  parts  which  is  termed  crippling.  Thefe  cir- 
cumftances  are  but  iraperfeftly  known  to  us,  and  there  lies 
before  us  a  wide  field  of  experimental  inquiry.  Fortunately 
the  force  requifite  for  crippling  a  beam  is  prodigious,  and  a 
very  fmall  lateral  Hpport  is  fufficient  to  prevent  that  bend¬ 
ing  which  puts  the  beam  in  imminent  danger.  A  judicious 
engineer  will  always  employ  tranfverfe  bridles,  as  they 
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re&ion  of  their  lengths.  Such  ftays  may  be  obferved,  dif- 
pofed  with  great  judgment  and  economy,  in  the  centres  em¬ 
ployed  by  Mr  Perronet  in  the  ere&ion  of  his  great  ftono 
arches.  He  was  obliged  to  correct  this  omiffion  made  by 
his  ingenious  predeceffor  in  the  beautiful  centres  of  the 
bridge  of  Orleans,  which  we  have  no  hefitation  in  affirming 
to  be  the  fineft  piece  of  carpentry  in  the  world. 

It  only  remains  on  this  head  to  compare  thefe  theoretical 
deductions  with  experiment. 

Experiments  on  the  tranfverfe  ftrength  of  bodies  are  eafily 
made,  and  accordingly  are  very  numerous,  efpecially  thofe 
made  on  timber,  which  is  the  cafe  moft  common  and  molt 
interefting.  But  in  this  great  number  of  experiments  there 
are  very  few  from  which  we  can  draw  much  practical  infor¬ 
mation.  The  experiments  have  in  general  been  made  on 
fuch  fmall  fcantlings,  that  the  unavoidable  natural  inequalities 
bear  too  great  a  proportion  to  the  ftrength  of  the  whole 
piece.  Accordingly,  when  we  compare  the  experiments  of 
different  authors,  we  find  them  differ  enormoufly,  and  even 
the  experiments  by  the  fame  author  are  very  anomalous. 

The  completeft  feries  that  we  have  yet  feen  is  that  detailed Table^ci 
by  Belidor  in  his  Science  dcs  Ingenieurs .  They  arc  contain-experi- 
ed  in  the  following  table.  The  pieces  were  found,  even-ments 
grained  oak.  The  column  h  contains  the  breadths  of  the™a<^k 
pieces  in  inches  ;  the  column  d  contains  their  depths  ;  the  61  or 
column  /  contains  their  lengths  ;  column  p  contains  the 
weights  (in  pound*)  which  broke  them  when  hung  on 
their  middles ;  and  tk  is  the  column  of  averages  or  medi¬ 
ums. 
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renjfth  ef  JJy  comparing  Experiments  ift  and  3d,  the  ftrength  ap- 
lateriab.  p^arg  proportional  to  the  breadth. 

Experiments  3d  and  4th  fhew  the  ftrength  proportional 
Droilarics  to  the  fquare  of  the  depth. 

duced  Experiments  ift  and  5  th  fhew  the  ftrength  nearly  in  the 
)ni  them.  jnverfe  proportion  of  the  lengths,  but  with  a  fenfible  de¬ 
ficiency  in  the  longer  pieces. 

Experiments  5th  and  7th  fhew  the  ftrengths  proportional 
to  the  breadths  and  the  fquate  of  the  depth. 

Experiments  ift  and  7th  fhew  the  fame  thing,  compound- 
ed  with  the  inverfe  proportion  of  the  length  :  the  deficiency 
relative  to  the  length  is  not  fo  remarkable  here. 

Experiments  ift  and  2d  and  experiments  5th  and  6th 
'  fhew  the  increafe  of  ftrength,  by  faftening  the  ends,  to  be  in 
the  propoition  of  2  to  3.  The  theory  gives  the  propor¬ 
tion  of  2  to  4.  But  a  difference  in  the  manner  of  fixing 
may  produce  this  deviation  from  the  theory,  which  only 
fuppofed  them  to  be  held  down  at  places  beyond  the  props, 
as  when  a  joift  is  held  in  the  walls,  and  alfo  refts  on  two 
pillars  between  the  walls.  ( See  what  is  faid  on  this  fubje&  in 
the  article  Roof,  $  19.)  ;  where  note,  that  there  is  a  miftake, 
when  it  is  faid  that  a  beam  fupported  at  both  ends  and 
loaded  in  the  middle  will  carry  twice  as  much  as  if  one  end 
were  fixed  in  the  wall  and  the  weight  fufpended  at  the  other 
end.  The  reafoning  employed  there  fhows  that  it  will  carry 
four  times  as  much. 

The  chief  fource  of  irregularity  in  fuch  experiments  is 
the  fibrous,  or  rather  plated  texture  of  timber.  It  confifts 
of  annual  additions,  whofe  cohefion  with  each  other  is  vaftly 
weaker  than  that  of  their  own  fibres.  Let  fig.  21.  repre- 
fent  the  left  ion  of  a  tree,  and  ABCD,  abed  the  fe&ion  of 
two  battens  that  are  to  be  cut  out  of  it  for  experiment, 
and  let  AD  and  ad  be  the  depths,  and  DC,  d c  the 
breadths.  The  batten  ABCD  will  be  the  ftrongeft,  for  the 
fame  reafon  that  an  affemblage  of  planks  fet  edgewife  will 
form  a  ftronger  joift  than  planks  laid  above  each  other  like 
the  plates  of  a  coach-fpring.  Mr  Buffon  found  by  many 
trials  that  the  ftrength  of  ABCD  was  to  that  of  abed 
(in  oak)  nearly  as  8  to  7.  The  authors  of  the  different 
experiments  were  not  careful  that  their  battens  had  their 
plates  all  difpofed  fimilarly  with  refpe&  to  the  ftrain.  But 
even  with  this  precaution  they  would  not  have  afforded  fare 
grounds  of  computation  for  large  works  ;  for  great  beams 
occupy  much,  if  not  the  whole,  of  the  fedtion  of  the  tree  ; 
and  from  this  it  has  happened  that  their  ftrength  is  lefs 
than  in  proportion  to  that  of  a  fmall  lath  or  batten.  In 
fhort,  we  can  truft  no  experiments  but  fuch  as  have  been 
made  on  large  beams.  Thefe  muft  be  very  rare,  for  they 
are  molt  expenfive  and  laborious,  and  exceed  the  abilities  of 
molt  of  thofe  who  are  difpofed  to  ftudy  this  matter. 

>  But  we  ate  not  wholly  without  fuch  authority.  Mr  Buf- 
fon  and  Mr  Du  Hamel,  two  of  the  firft  philofophers  and  me¬ 
chanicians  of  the  age,  were  directed  by  government  to  make 
experiments  on  this  fubjedt,  and  were  Supplied  with  ample 
funds  and  apparatus.  The  relation  of  their  experiments  is 
to  be  found  in  the  Memoirs  of  the  French  Academy  for 
1  740*  I74L  *742>  *768  ;  as  alfo  in  Du  Hamel’s  valuable 
performances  fur  l* Exploitation  des  Arbres ,  et  fur  la  Confir¬ 
mation  et  le  Tranfport  de  Bois .  We  earneftly  recommend 
thefe  differtations  to  the  perufal  of  our  readers,  as  containing 
much  ufeful  information  relative  to  the  ftrength  of  timber, 
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and  the  beft  methods  of  employing  it.  We  fhall  here  give  Strength  of 
an  abllradi  of  Mr  Buffon’s  experiments.  Material?^ 

He  relates  a  great  number  which  he  had  profecuted  during  1IX 
two  years  on  fmall  battens.  He  found  that  the  odds  of  a  Mr  Buf- 
fingle  layer,  or  part  of  a  layer,  more  or  lefs,  or  even  a  dif- fon’s  ef¬ 
ferent  difpofition  of  them,  had  fuch  influence  that  he  was^e^8  on 
obliged  to  abandon  this  method,  and  to  have  recourfe  to  thefoun^  0 
largeft  beams  that  he  was  able  to  break.  The  following 
table  exhibits  one  feries  of  experiments  on  bars  of  found  oak, 
clear  of  knots,  and  four  inches  fquare.  This  is  a  fpecimen, 
of  all  the  reft. 

Column  ift  is  the  length  of  the  bar  in  feet  clear  between 
the  fup ports. 

Column  2d  is  the  weight;  of  the  bar  (the  2d  day  after  it 
was  felled)  in  pounds.  Two  bars  were  tried  of  each  length. 

Each  of  the  firft  three  pairs  confifted  of  two  cuts  of  the 
fame  tree.  The  one  next  the  root  was  always  found  the 
heavieft,  ftiffeft,  and  ftrongeft.  Indeed  Mr  Buffon  fays 
that  this  was  invariably  true,  that  the  heavieft  was  always 
theftlrongeft  ;  and  he  recommends  it  as  a  certain  (orfure) 
rule  for  the  choice  of  timber.  He  finds  that  this  is  always 
the  cafe  when  the  timber  has  grown  vigoroufly,  forming 
very  thick  annual  layers.  But  he  alio  obferves  that  this 
is  only  during  the  advances  of  the  tree  to  maturity  j  for  the 
ftrength  of  the  different  circles  approaches  gradually  to 
equality  during  the  tree’s  healthy  growth,  and  then  it  de¬ 
cays  in  thefe  parts  in  a  contrary  order.  Our  tool-makers 
affert  the  fame  thing  with  refpedt  to  beech  :  yet  a  contrary 
opinion  is  very  prevalent  j  and  wood  with  a  fine,  that  is,  a 
fmall  grain,  is  frequently  preferred.  Perhaps  no,  perfon 
has  ever  made  the  trial  with  fuch  minutenefs  as  Mr  Buf¬ 
fon,  and  we  think  that  much  deference  is  due  to  hisopinion. 

Column  3d  is  the  number  of  pounds  neceffary  for  breaking 
the  tree  in  the  courfe  of  a  few  minutes. 

Column  4th  is  the  inches  which  it  bent  down  before 
breaking. 

Column  5th  is  the  time  at  which  it  broke. 
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The  experiments  on  other  fizes  were  made  in  the  fame 
way.  A  pair  at  leaft  of  each  length  and  fize  was  taken; 
The  mean  refults  arc  contained  in  the  following  table.  The 
beams  were  all  fquare,  and  their  fizes  in  inches  are  placed  at 
the  head  of  the  columns,  and  their  lengths  in  feet  are  in  th© 
firft  column. 
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Mr  Buffon  had  found  by  numerous  trials  that  oak-timber 
loft  much  of  its  ftrength  in  the  courfe  of  drying  or  feafoning; 
and  therefore,  in  order  to  fecure  uniformity,  his  trees  were 
all  felled  in  the  f^me  feafon  of  the  year,  were  fquared  the  day 
after,  and  tried  the  third  day.  Trying  them  in  this  green 
Hate  gave  him  an  opportunity  of  obferving  a  very  curious 
and  unaccountable  phenomenon.  When  the  weights  were 
laid  brilkly  on,  nearly  fufficient  to  break  the  log,  a  very 
fenfible  fmoke  was  obferved  to  ifiue  from  the  two  ends  with 
a  (harp  hilling  noife.  This  continued  all  the  while  the  tree 
was  bending  and  cracking.  This  (hows  that  the  log  is  af- 
fe&ed  or  {trained  through  its  whole  length ;  indeed  this 
muft  be  inferred  from  its  bending  through  its  whole  length. 
It  alfo  fhows  us  the  great  effe&s  of  the  compreflion.  It  is 
a  pity  Mr  Buffon  did  not  take  notice  whether  this  fmoke 
iffued  from  the  upper  or  compreffed  half  of  the  fe&ion  only, 
or  whether  it  came  from  the  whole. 

Obferva-  We  muft  now  make  fome  obfervations  on  thefe  experi- 
<tions  on  Mr  ments,  in  order  to  compare  them  with  the  theory  which  we 
.have  endeavoured  to  eftablifh. 

Mr  Buffon  confiders  the  experiments  with  the  5-inch 
bars  as  the  ftandard  of  comparison,  having  both  extended 
thefe  to  greater  lengths,  and  having  tried  more  pieces  of 
each  length. 

Our  theory  determines  the  relative  ftrength  of  bars  of  the 
fame  fe&ion  to  be  inverfely  as  their  lengths.  But  (if  we 
except  the  five  experiments  in  the  firft  column)  we  find  a 
very  great  deviation  from  this  rule.  Thus  the  5-inch  bar 
of  28  feet  long  ftiould  have  half  the  ftrength  of  that  of  14 
feet,  or  2650;  whereas  it  is  but  1775.  The  bar  of  14  feet 
fhould  have  half  the  ftrength  of  that  of  7  feet,  or  5762  5 
whereas  it  is  but  5300.  In  like  manner,  the  fourth  of 
1 1525  is  2881  ;  but  the  real  ftrength  of  the  2 8 -feet  bar  is 
1 7 75-  We  have  added  a  column  A,  which  exhibits  the 
ftrength  which  each  of  the  5-inch  bars  ought  to  have  by  the 
theory.  This  deviation  is  moft  diftin&ly  feen  in  fig.  22. 
where  BK  is  the  fcale  of  lengths,  B  being  at  the  point  7 
of  the  fcale  arid  K  at  28.  The  ordinate  CB  is  =:  11525, 
and  the  other  ordinates  DE,  GK,  &c.  are  refpedtively  = 
7  CB 

The  lines  DF,  GH,  &c.  are  made  =  4350, 
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I775>  -&c.  exprefling  the  ftrengths  given  by  experiment. 
The  ic-leet  bar  and  the  24-feet  bar  are  remarkably  anoma¬ 
lous.  But  all  are  deficient,  and  the  defed  has  an  evident 
progreflion  from  the  firft  to  the  laft.  The  fame  thing  may 
be  fhown  of  the  other  columns,  and  even  of  the  firft,  though 
it  is  very  fmall  in  that  column.  It  may  alfo  be  obferved  in 
the  experiments  of  Belidor,  and  in  all  that  we  have  feen. 
We  cannot  doubt  therefore  of  its  being  a  law  of  nature,  de¬ 
pending  on  the  true  principles  of  cohefion  and  the  laws  of 
mechanics. 

But  it  is  very  puzzling,  and  we  cannot  pretend  to  give  a 
fatisfadlory  explanation  of  the  difficulty.  The  only  effeft 
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which  we  can  conceive  the  length  of  a  beam  ta  have,  i§.toS‘r<-ng4.  of  < 
increafe  the  ftrain  at  the  feftion  of  fracture  by  employing  A 
the  intervening  beam  as  a  lever.  But  we  do  not  diitimfitly 
fee  what  change  this  can  produce  in  the  mode  of  adion 
of  the  fibres  in  this  fedion,  fo  as  either  to  change  their 
cohefion  or  the  place  of  its  centre  of  effort:  yet  fome- 
thing  of  this  kind  muft  happen. 

We  fee  indeed  fome  circumftances  which  muft  contribute 
to  make  a  fmaller  weight  fufficient,  in  Mr  Buffon’s  experi¬ 
ments,  to  break  a  long  beam  than  in  the  exa 61  inverfe  pro¬ 
portion  of  its  length. 

In  the  firft  place,  the  weight  of  the  beam  itfelf  augments 
the  ftrain  as  much  as  if  half  of  it  were  added  in  form  of 
a  weight.  Mr  Buffon  has  given  the  weights  of  every  beam  - 
on  which  he  made  experiments,  which  is  very  nearly  74 
pounds  per  cubic  foot.  But  they  are  much  too  fmall  to 
account  for  the  deviation  from  the  theory.  The  half  weights 
of  the  5-inch  beams  of  7,  14,  and  28  feet  length  are  only 
45,  92,  and  182  pounds;  which  makes  the  real  ftrains  iu 
the  experiments  11560,  5390,  and  1956 ;  which  are  far 
from  having  the  proportions  of  4,  2,  and  1 . 

v  Buffon  fays  that  healthy  trees  are  univerfally  ftrongeft  at 
tire  root  end  ;  therefore,  when  we  ufe  a  longer  beam,,  its 
middle  point,  where  it  is  broken  in  the  experiment,  is  in 
a  weaker  part  of  the  tree.  But  the  trials  of  the  4-inch 
beams  fhow  that  the  difference  from  this  caufe  is  almoft 
infen  fible. 

The  length  muft  have  fome  mechanical  influence  which 
the  theory  we  have  adopted  has  not  yet  explained.  It  may 
not  however  be  inadequate  to  the  tafk.  The  very  ingeni¬ 
ous  inveftigation  of  the  elaftic  curve  by  James  Bernoulli  and 
other  celebrated  mathematicians  is  perhaps  as  refined  an  ap¬ 
plication  of  mathematical  analyfis  as  we  know.  Yet  in  this 
inveftigation  it  was  neceffary,  in  order  to  avoid  almoft  infuper- 
able  difficulties,  to  take  the  fimpleft  poflible  cafe,  viz.  where 
the  thicknefs  is  exceedingly  fmall  in  comparison  with  the 
length.  If  the  thicknefs  be  confiderable,  the  quantities  ne- 
gleded  in  the  calculus  are  too  great  to  permit  the  conclu- 
fion  to  be  accurate,  or  very  nearly  fo.  Without  being  able 
to  define  the  form  into  which  an  elaftic  body  of  confiderable 
thicknefs  will  be  bent,  we  can  fay  with  confidence,  that  in 
an  extreme  cafe,  where  the  compreflion  in  the  concave  fide 
is  very  great,  the  curvature  differs  confiderably  from  the 
Bernoullian  curve.  But  as  our  inveftigation  is  incomplete 
and  very  long,  we  do  not  offer  it  to  the  reader.  The  fol¬ 
lowing  more  familiar  confiderations  will,  we  apprehend,  ren-t^a.  the 
der  it  highly  probable  that  the  relative  ftrength  of  beams  relative 
decreafes  fafter  than  in  the  inverfe  ratio  of  their  length.  The  length  c 
curious  obfervation  by  Mr  Buffon  of  the  vapour  which  iffued ^ 
with  a  hilling  noife  from  the  ends  of  a  beam  of  green  oak,er  tharjc 
while  it  was  breaking  by  the  load  on  its  middle,  fhows  that  the  inveff 
the  whole  length  of  the  piece  was  affeded  :  indeed  it  muft^io  of 
be,  fince  it  is  bent  throughout.  We  have  fhown  above, ^heir, 
that  a  certain  definite  curvature  of  a  beam  of  a  given  form  e 
is  always  accompanied  by  rupture.  Now  fuppofe  the  beam 
A  of  10  feet  long,  and  the  beam  B  of  20  feet  long,  bent  to 
the  fame  degree,  at  the  place  of  their  fixure  in  the  wall  ; 
the  weight  which  hangs  on  A  is  nearly  double  of  that 
which  muft  hang  on  B.  The  form  of  any  portion,  fuppofe 
5  feet,  of  thefe  two  beams,  immediately  adjoining  to  the  wall, 
is  confiderably  different.  At  the  diftance  of  5  feet  the  cur- 


Probable 


vature  of  A  is. 4-  of  its  curvature  at  the  wall.  The  curva¬ 


ture  of  B  in  the  correfponding  point  is  Jths  of  the  fame  cur¬ 
vature  at  the  wall.  Through  the  whole  of  the  intermediate 
5  feet,  therefore,  the  curvature  of  B  is  greater  than  that  of 
A.  This  muft  make  it  weaker  throughout.  It  muft  occa- 
fion  the  fibres  to  Aide  more  on  each  other  (that  it  may  ac¬ 
quire  this  greater  curvature),  and  thu3  affed  their  lateral 

union ; 
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Strergth  of  union  ;  and  therefore  thofe  which  are  Wronger  will  not  aflift 
Materials.  ^eir  weaker  neighbours.  To  this  we  mult  add,  that  in  the 
L— ' - '  fhorter  beams  the  force  with  which  the  fibres  are  prefTed  la¬ 

terally  on  each  other  is  double.  This  mud  impede  the  mu¬ 
tual  Aiding  of  the  fibres  which  we  mentioned  a  little  ago;  nay, 
this  lateral  compreflion  may  change  the  law  of  longitudinal 
cohefion  (as  will  readily  appear  to  the  reader  who  is  ac¬ 
quainted  with  Bofcovich’s  do&rines),  and  increafe  the 
flrength  of  the  very  furface  of  fra&ure,  in  the  fame  way 
(however  inexplicable)  as  it  does  in  metals  when  they 
are  hammered  or  drawn  into  wire. 

The  reader  muft  judge  how  far  thefe  remarks  are  worthy 
of  his  attention.  The  engineer  will  carefully  keep  in  mind 
the  important  fa&,  that  a  beam  of  quadruple  length,  inftead 
of  having  £th  of  the  flrength,  has  only  about  £th  ;  and 
the  philofopher  fhould  endeavour  to  difeover  the  caufe  of 
this  diminution,  that  he  may  give  the  artift  a  more  accurate 
rule  of  computation. 

We Var not  Our  ignorance  °f  the  law  by  which  the  cohefion  of  the 
lifcover  the  particles  changes  by  a  change  of  diftancc,  hinders  us  from 
preede  re-  difeovering  the  precife  relation  between  the  curvature  and 
lation  be-  ^  momentum  of  cohefion;  and  all  we  can  do  is  to  multiply 
•urvature  experiments,  upon  which  we  may  eftablifh  fome  empirical 
jnd  the  rules  for  calculating  the  flrength  of  folids.  Thofe  from 
tnoirentum  which  we  muft  reafon  at  prefent  are  too  few  and  too  ano- 
jf  cokefion.  malous  to  be  the  foundation  of  fuch  an  empirical  formula. 

We  may,  however,  obferve,  that  Mr  Buffon’s  experiments 
give  11s  confiderable  affiftance  in  this  particular  :  For  if 
to  each  of  the  numbers  of  the  column  for  the  5-inch  beams, 
corrected  by  adding  half  the  weight  of  the  beam,  we  add 
the  conftant  number  1245,  we  have  a  fet  °f  numbers 
which  are  very  nearly  reciprocals  of  the  lengths.  Let  1245 
be  called  c9  and  let  the  weight  which  is  known  by  expert 
ment  to  be  neceflary  for  breaking  the  5 -inch  beam  of  the 


length  a  be  called  P.  We  /hall  have 


P  4*  c  X  a 


Thus  the  weight  neceflary  for  breaking  the  7-foot  bar  is 
11560.  This  added  to  1245,  and  the  fum  multiplied  by 


7,  gives  P  4-  c  X  a  =  89635. 


Let /be  18;  then  ~31 


I!' 

u 

tir 

n 

115 
iffl 

ha; 

r'R  elation 

’between 


.”5 


—  1245  =  3725,  ~  />,  which  differs  not  more  than  ^oth 
from  what  experiment  gives  us.  This  rule  holds  equally 
well  in  all  the  other  lengths  except  the  10  and  24  foot 
beams,  which  are  very  anomalous.  Such  a  formula  is  abun¬ 
dantly  exa£l  for  pra&ice,  and  will  anfwer  through  a  much 
greater  variety  of  length,  though  it  cannot  be  admitted  as 
a  true  one  ;  becaufe,  in  a  certain  very  great  length,  the 
flrength  will  be  nothing.  For  other  fizes  the  conftant 
number  muft  change  in  the  proportion  of  d  3 ,  or  perhaps 
of  p. 

The  next  comparifon  which  we  have  to  make  with  the 
theory  is  the  relation  between  the  flrength  and  the  fquare 
r4ndfttrhc8th°f.tlie  the  fe&ion.  This  is  made  by  comparing 

fquare  of  Wlt^  each  other  the  numbers  in  any  horizontal  line  of  the 
table.  In  making  this  comparifon  we  find  the  numbers  of 
the  five-inch  bars  uniformly  greater  than  the  reft.  We 
imagine  that  there  is  fomething  peculiar  to  thefe  bars  : 
They  are  in  general  heavier  than  in  the  proportion  of  their 
feClion,  blit  not  fo  much  fo  as  to  account  for  all  their  fuperi- 
ority.  We  imagine  that  this  fet  of  experiments,  intended 
as  a  ftandard  for  the  reft,  has  been  made  at  one  time,  and 
that  the  feafon  has  had  a  confiderable  influence.  The  fad 
however  is,  that  if  this  column  be  kept  out,  or  uniformly 
dmumfhed  about  TVth  in  their  flrength,  the  different  fizes 
will  deviate  very  little  from  the  ratio  of  the  fquare  of  the 
depth,  as  determined  by  theory.  There  is  however  a  fmall 
deficiency  m  the  bigger  beams*  • 


the  depth 
of  the  fee- 
fion. 
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We  have  been  thus  anxious  in  the  examination  of  thefe  Strength^  of 
experiments,  becaufe  they  are  the  only  ones  which  have  \ 

been  related  in  fufficient  detail,  and  made  on  a  proper  fcale 
for  giving  us  data  from  which  we  can  deduce  confidential 
maxims  for  pra&icc.  They  are  fo  troublefome  and  expen- 
five  that  we  have  little  hopes  of  feeing  their  number  greatly 
increafed  ;  yet  furely  our  navy  board  would  do  an  unfpeak- 
able  fervice  to  the  public  by  appropriating  a  fund  for  fuch 
experiments  under  the  management  of  fome  man  of  fcience. 

There  remains  another  comparifon  which  is  of  chief  im-  proportiont 
portance,  namely,  the  proportion  between  the  absolute  between 
cohesion  and  the  relative  strength.  It  may  be  gueffed, t^*g^]utc 
from  the  very  nature  of  the  thing,  that  this  muft  be  very  an/tbe  rc« 
uncertain.  Experiments  on  the  abfolute  flrength  muft  be  lative 
confined  to  very  fmall  pieces,  by  reafon  of  the  very  great  flrength.- 
forces  which  are  required  for  tearing  them  afunder.  The 
values  therefore  deduced  from  them  muft  be  fubjeCt  to  great 
inequalities.  Unfortunately  we  have  got  no  detail  of  any' 
experiments ;  all  that  we  have  to  depend  on  is  two  paffages 
of  Mufchenbroek’s  Effais  de  Phy/ique;  in  one  of  which  he  fays 
that  a  piece  of  found  oak  TWh8  of  an  inch  fquare  is  torn 
afunder  by  1150  pounds;  and  in  the  other,  that  an  oak 
plank  12  inches  broad  and  1  thick  will  juft  fufpend  189163 
pounds.  Thefe  give  for  the  cohefion  of  an  inch  fquare 
15,755  and  1  £>763  pounds.  Bouguer,  in  his  Trait e  du 
Navire ,  fays  that  it  is  very  well  known  that  a  rod  of  found 
oak  ^th  of  an  inch  fquare  will  be  torn  afunder  by  1000 
pounds.  This  gives  16000  for  the  cohefion  of  a  fquare  + 

inch.  We  /hall  take  this  as  a  round  number,  eafily  ufed  in 
our  computations.  Let  us*  compare  this  with  Mr  Buffon’s 
trials  of  beams  four  inches  fquare. 

The  abfolute  cohefion  of  this  fedlion  is  16,000  X  16  = 

256,000.  Did  every  fibre  exert  its  whole  force  in  the  in- 
flant  of  fradlure,  the  momentum  of  cohefion  would  be  the 
fame  as  if  it  had  all  a&ed  at  the  centre  of  gravity  of  the 
fe&ion  at  2  inches  from  the  axis  of  frafture,  and  is  there¬ 
fore  512000.  The  4-1‘nch  beam,  7  feet  long,  was  broken 
by  5312  pounds  hung  on  its  middle.  The  half  of  this,  or 
2656  pounds,  would  have  broken  it,  if  fufpended  at  its  ex¬ 
tremity,  projecting  3-j-  feet  or  42  inches  from  a  wrall.  The 
momentum  of  this  ftrain  is  therefore  2656  X  42,  =  1 1 1552* 

Now  this  is  in  equilibrio  with  the  a&ual  momentum  of  cohe¬ 
fion,  which  is  therefore  111552,  inftead  of  512000.  The 
flrength  is  therefore  diminifhed  in  the  proportion  of  5 1 2000 
to  1 1  i  552,  or  very  nearly  of  4,59  to  1. 

As  we  are  quite  uncertain  as  to  the  place  of  the  centre 
of  effort,  it  is  needlefs  to  confider  the  full  cohefion  as  afting 
at  the  centre  of  gravity,  and  producing  the  momentum 
5 1 2,000  ;  and  we  may  convert  the  whole  into  a  fimple  mul- 
tiplyer  m  of  the  length,  and  fay,-  as  m  times  the  length  is  to 
the  depths  fo  is  the  abfolute  cohefion  of  the  fefiion  to  the  re¬ 
lative  flrength .  Therefore  let  the  abfolute  cohefion  of  a 
fquare  inch  be  called  f  the  breadth  b9  the  depth  d ,  and  the 
length  /  (all  in  inches),  the  relative  flrength,  or  the  exter* 

f  b  d'> 

nal  force  p9  which  balances  it,  is-^ - ,  or  in  round  num- 

fbd*  9>i8/ 

bers  for  m  =  2  X  4,59. 

This  great  diminution  of  flrength  cannot  be  wholly  ac¬ 
counted  for  by  the  inequality  of  the  cohefive  forces  exerted 
in  the  inftant  of  fraCture  ;  for  in  this  cafe  we  know  that  the 
centre  of  effort  is  at  yd  of  the  height  in  a  rectangular  fec- 
tion  (becaufe.  the  forces  really  exerted  are  as  the  extenfiona 

of  the  fibres).  The  relative  flrength  would  be  -- ,  and 

3  ^ 

p  would  have  been  8127  inftead  of  2656. 

We  muft  aferibe  this  diminution  (which  is  three  times 
greater  than  that  produced  by  the  inequality  of  the  cohe^ 

fiver 
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Strength  cffive  forces)  to  the  compreffion  of  the  wider  part  of  the 
Materials,  beam  ;  and  we  muil  endeavour  to  explain  in  what  manner 
this  compreffion  produces  an  effed  which  feems  io  little  ex¬ 
plicable  by  fuch  means. 

As  we  have  repeatedly  obferved,  it  is  a  matter  of  nearly 
ainiverfal  experience  th^t  the  forces  aSually  exerted  by  the 
particles  of  bodies,  when  ftretched  or  comp  relied,  are  very 
nearly  in  the  proportion  of  the  diftances  to  which  the  par¬ 
ticles  are  drawn  from  their  natural  portions,  Now,  altho* 
we  are  certain  that,  in  enormous  compreflions,  the  forces  in- 
creafe  fafter  than  in  this  proportion,  this  makes  no  fenfible 
change  in  the  prefent  queftion,  becaufe  the  body  is  broken 
'before  the  compreflions  have  gone  fo  far  ;  nay,  we  imagine 
that  the  comprefied  parts  are  crippled  in  moll  cafes  even 
before  the  extended  parts  are  torn  afunder.  Mufchenbroek 
a flerts  this  with  great  confidence  with  refpedl  to  oak,  on 
the  authority  of  his  own  experiments.  He  fays,  that  al¬ 
though  oak  will  fufpend  half  as  much  again  as  fir,  it  will 
not  fupport,  as  a  pillar,  two-thirds  of  the  load  which  fir 
will  fupport  in  that  form. 

We  imagine  therefore  that  the  mechanifm  In  the  prefent 
cafe  is  nearly  as  follows  : 

Let  the  beam  DCK  a  (fig.  23.)  be  loaded  at  its  extre¬ 
mity  with  the  weight  P,  acting  in  the  dirc£lion  KP  perpen¬ 
dicular  to  DC.  Let  D  A  be  the  fe&ion  of  fra&ure.  Let 
5-d  of 


We 

cut 


have  no  experiments  to  determine  -that  it  may  not  be  length  4  I 
through  without  lofs  of  its  ftrength.  %  Material  \ 


This  mud  not  be  confidered  as  a  fubjeA  of  mere  fpecula* 
tive  curiofity  :  It  is  intimately  conne&ed  with  all  the  prac¬ 
tical  ufes  which  we  can  make  of  this  knowledge  ;  for  it  is 
almoft  the  only  way  that  we  can  learn  the  compreflibility  of 
timber.  Experiments  on  the  diredl  cohefion  are  indeed 
difficult,  and  exceedingly  expenfive  if  we  attempt  them  in 
large  pieces.  But  experiments  on  compreffion  are  almoft 
impracticable.  The  mod  indruCtive  experiments  would  be, 
fird  to  eftablifh,  by  a  great  number  of  trials,  the  tranfverfe 
force  of  a  modern  batten  ;  and  then  to  make  a  great  num¬ 
ber  of  trials  of  the  diminution  of  its  drength,  by  cutting  it 
through  on  the  concave  fide.  This  would  very  nearly  give 
us  the  proportion  of  the  cohefion  which  really  operates  in 
refiding  fractures.  Thus  if  it  be  found  that  one-half  of  the 
beam  may  be  cut  on  the  under  fide  without  diminution  of 
its  drength  (taking  care  to  drive  in  a  flice  of  harder  wood), 
we  may  conclude  that  the  point  A  is  at  the  middle,  or 
fomewhat  above  it. 

Much  lies  before  the  curious  mechanician,  and  we  are  as 
yet  very  far  from  a  fcientific  knowledge  of  the  drength  of 
timber.  % 

In  the  mean  time,  we  may  derive  from  thefe  experiments  A 
of  Buffon  a  very  ufeful  practical  rule,  without  relying  on pra&;caj 
any  value  of  the  abfolute  cohefion  of  oak.  We  fee  that  the  rule  may't 

drength  is  nearly  as  the  breadth,  as  the  fquare  of  the  depth,  deduced 
* - r.  1 - r.  *  n  •  from  Mf 
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DA  be  about  jd  of  D  a.  A  will  be  the  particle  or 
■fibre  which  is  neither  extended  nor  comprefied.  Make 
A  S  :  D  d  =  DA  :  A  a.  The  triangles  DA  d ,  aAj,  will  and  as  the  inverfe  of  the  length.  It  is  mod  convenient  to 
reprefent  the  accumulated  attracting  and  repelling  forces. 

Make  A I  and  A  i  =  y  DA  and  \  a  A.  The  point  I  will 
be  that  to  which  the  full  cohefion  D  d  or  f  of  the  particles 
in  AD  mud  be  applied,  fo  as  to  produce  the  fame  momen¬ 
tum  which  the  variable  forces  at  I,  D,  & c.  really  produce 
at  their  feveral  points  of  application.  In  like  manner,  i  is 
the  centre  of  fimilar  effort  of  the  repulfive  forces  excited  by 
the  compreffion  between  A  and  a*,  and  it  is  the  real  fulcrum 
of  a  bended  lever  I  i  K,  by  which  the  whole  effe&  is  produ¬ 
ced.  The  effe6l  is  the  fame  as  if  the  full  cohefion  of  the 
flretched  fibres  in  AD  were  accumulated  in  I,  and  the  full 
repulfion  of  all  the  comprefied  fibres  in  A  a  were  accumu¬ 
lated  in  i.  The  forces  which  are  balanced  in  the  operation 
are  the  weight  P,  afting  by  the  arm  k  1 ,  and  the  full  cohe-  -  f°und>  that  by  adding  1245  to  each  of  the  ordinates  or 


Ruff  rn’i 


meafure  the  breadth  and  depth  of  the  beam  in  inches,  andexpen. 
its  length  in  feet.  Since,  then,  a  beam  four  inches  fquare  ments. 
and  feven  feet  between  the  fupports  is  broken  by  5312 
pounds,  we  rauft  conclude  that  a  batten  one  inch  fquare 
and  one  foot  between  the  fupports  will  be  broken  by  581 
pounds.  Then  the  ftrength  of  any  other  beam  of  oak,  or 
the  weight  which  will  juft  break  it  when  hung  on  its  middle, 

bd% 
is  581  — “ ■ 


But  we  have  feen  that  there  is  a  veiy  confiderable  devia¬ 
tion  from  the  inverfe  proportion  of  the  lengths,  and  we  muil 
endeavour  to  accommodate  our  tuie  to  this  deviation.  We 


fion  of  AD  afting  by  the  arm  I  u  The  forces  exerted  by 
the  comprefied  fibres  between  A  and  a  only  ferve  to  give 
fupport  to  the  lever,  that  it  may  exert  its  ftrain. 

We  imagine  that  this  does  not  differ  much  from  the  real 
procedure  of  nature.  The  pofition  of  the  point  A  may  be 
different  from  what  we  have  deduced  from  Mr  Buffon’s  ex¬ 
periments,  compared  with  Mufchenbroek* s  value  of  the  ab¬ 
solute  cohefion  of  a  fquare  inch.  If  this  laft  fhould  be  only 
1 2000,  DA  muft  be  greater  than  we  have  here  made  it,  in 
the  proportion  of  12000  to  16000.  For  I  i  muft  ftill 


be  made  =  \  A  a,  fuppofing  the  forces  to  be  propor¬ 
tional  to  the  extenfions  and  compreflions.  There  can  be 
no  doubt  that  a  part  only  of  the  cohefion  of  D  ^  operates 
in  refilling  the  fracture  in  all  fub fiances  which  have  any 
compreflibility  ;  and  it  is  confirmed  by  the  experiments  of 
Mr  Du  Hamel  on  willow,  and  the  inferences  are  by  no 
means  confined  to  that  fpecies  of  timber.  We  fay  therefore, 
that  when  the  beam  is  broken,  the  cohefion  of  AD  alone 
is  exerted,  and  that  each  fibre  exerts  a  force  proportional  to 
its  extenfion  5  and  the  accumulated  momentum  is  the  fame 
&s  if  the  full  cohefion  of  AD  were  a&ing  by  the  lever  I  i 
zz^d  of  D  A. 

It  may  be  faid,  that  if  only  yd  of  the  cohefion  of  oak  be 
-exerted,  it  may  be  cut  -^ds  through  without  weakening  it. 
But  this  cannot  be,  becaufe  the  cohefion  of  the  whole  is  em- 
jployed  in  preventing  the  lateral  Aide  fo  often  mentioned. 


numbers  in  the  column  of  the  five-inch  bars,  we  had  a  fet 
of  numbers  very  nearly  reciprocal  of  the  lengths  ;  and  if  we 
make  a  fimilar  addition  to  the  other  columns  in  the  propor¬ 
tion  of  the  cubes  of  the  fixes,  we  have  nearly  the  fame  refult. 
The  greateft  error  (except  in  the  cafe  of  experiments  which 
are  yery  irregular)  does  not  exceed  -^y-th  of  the  whole. 
Therefore,  for  a  radical  number,  add  to  the  5312  the  num¬ 
ber  640,  which  is  to  1245  very  nearly  as  4*  to  5*.  This 
gives  5952.  The  64th  of  this  is  93,  which  correfponds  to 
a  bar  of  one  inch  fquare  and  feven  feet  long.  Therefore 
93  X  7  will  be  the  reciprocal  correfponding  to  a  bar  of  one 
foot.  This  is  651.  Take  from  this  the  prefent  empirical 


b  40 


for 


corre&ion,  which  is  ~r~  5  or  io,  and  there  remains  641 
0  4  1 

the  ftrength  of  the  bar.  This  gives  us  for  a  general  rule 

„  b  d 1 

/>  =  65  1  -j- —  10  bdx. 


Example .  Required  the  weight  neceffary  to  break  an 
oak  beam  eight  inches  fquare  and  20  feet  between  the 
8  X  81 

props,  p  ==  651  X  ■— —  —  to  X  8  X  8  *.  This  is  1 1545, 

whereas  the  experiment  gives  11487.  The  error  is  very 
fmall  indeed.  The  rule  is  moll  deficient  in  comparifon  with 
the  five -inch  bars,  which  we  have  already  faid  appear  ftrong- 
er  than  the  reft. 

I 


The 
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Strength  nf  The  following  procefs  is  eafily  remembered  by  fuch  as  proportional  to_the  number, 
*’  Mactr>ale.  are  not  algebraifts. 

Multiply  the  breadth  In  Inches  twice  by  the  depth,  and 
call  this  produdl/.  Multiply  f  by  651,  and  divide  by  the 
length  In  feet.  From  the  quotient;  take  10  times/.  File 
remainder  is  the  number  of  pounds  which  will  break  the 
beam. 

We  are  not  diffidently  fenfible  of  our  principles  to  be 
confident  that  the  correction  10/fhould  be  in  the  propor¬ 
tion  of  the  fedfion,  although  we  think  it  moil  probable.  It 
fs  quite  empirical,  founded  on  Button's  experiments.  There¬ 
fore  the  fafe  way  of  ufinL>  this  rule  is  to  fuppofe  the  beam 
fiquare,  by  increaiing  or  dimin idling  its  breadth  till  equal  to 
the  depth.  Then  find  the  firength  by  this  rule,  and  dimi- 
liifh  or  increafe  it  for  the  change  which  has  been  made  in 
its  breadth.  Thus,  there  can  be  no  doubt  that  the  firength 
of  the  beam  given  as  an  example  is  double  of  that  of  a  beam 
of  the  iame  depth  and  half  the  breadth. 

The  reader  cannot  but  obferve  that  all  this  calcula¬ 
tion  relates  to  the  very  greateil  weight  which  a  beam  will 
bear  for  a  very  few  minutes.  Mr  Buffon  uniformly  found 
that  two- thirds  of  this  weight  fenfibly  impaired  its  firength, 
and  frequently  broke  it  at  the  end  of  two  or  three  months. 

One-half  of  this  weight  brought  the  beam  to  a  certain  bend, 
which  did  not  increafe  after  the  firft  minute  or  two,  and  may 
be  borne  by  the  beam  for  any  length  of  time.  But  the  beam 
contraCied  a  bend,  of  which  it  did  not  recover  any  confider- 

Iable  portion.  One  third  Teemed  to  have  no  permanent  ef¬ 
fect  on  the  beam  ;  but  it  recovered  its  reClilineal  fiiape  com¬ 
pletely,  even  after  having  been  loaded  feveral  months,  pro¬ 
vided  that  the  timber  was  feafoned  when  firft  loaded  ;  that 
is  to  fay,  one-third  of  the  weight  which  would  quickly  break 
a  feafoned  beam,  or  one-fourth  of  what  would  break  one 
juft  felled,  may  lie  on  it  for  ever  without  giving  the  beam 
a  fett. 

We  have  no  detail  of  experiments  011  the  ftrength  of 
other  kinds  of  timber :  only  Mr  Buffon  fays,  that  fir  has 
about  T^ths  of  the  ftrength  of  oak ;  Mr  Parent  makes  it 
-i^ths  ;  Emerfon,  ^ds,  &c. 

We  have  been  thus  minute  in  our  examination  of  the  me- 
ehanifm  of  this  tranfverfe  ftiain,  becaufe  it  is  the  greateft  to 
which  the  parts  of  our  machines  are  expofed.  We  wifh  to 
imprefs  on  the  minds  of  artifts  the  neceffity  of  avoiding  this 
as  much  as  poffible.  They  are  improving  in  this  refpeCl,  as 
may  be  feen  by  comparing  the  centies  on  which  ftone  arches 
of  great  fpan  are  now  turned  with  thofe  of  former  times, 

I  Ley  were  formerly  a  load  of  mere  joills  reding  on  a  multitude 
of  pofts,  which  obftru&ed  the  navigation,  and  were  frequent¬ 
ly  lofing  their  fhape  by  fome  of  the  pofts  finking  into  the 
ground.  Now  they  are  more  generally  trades,  where  the 
beams  abutt  on  each  other,  and  are  relieved  from  tranfverfe 
Trams.  ^  But  many  performances  of  eminent  artifts  are  ftill 
very  mjudicioufly  expofed  to  crofs  drains.  We  may  in- 
fiance  one  which  is  confidered  as  a  fine  work,  viz.  the 
bridge  at  Walton  on  Thames.  Here  every  beam  of  the 
great  arch  is  a  joift,  and  it  hangs  together  by  framing.  The 
fmeft  piece  of  carpentry  that  we  have  feen  is  the  centre  em- 
ployed  m  turnmg  the  arches  of  the  bridge  at  Orleans,  de- 
knbed  by  Perronet.  I„  the  whole  there  is  not  .one  crofs 
it  rain.  1  he  beam,  too,  of  Hornblower’s  fteam-engine,  tie- 

t'8  fciibed  in  that  article,  is  very  fcieiitifically  conftnitted. 

*£  rv°-  tl  f16  gpecies  of  drain  which  we  are  to  examine  is 
ducedb,  tha  produced  by  tw.ftmg.  This  takes  place  in  all  axles 
vine  i  conned  the  working  parts  of  machines. 

centonTf  WC  Car'0t  p.ret€n^  t0  have  a  ^ry  diflinft  con- 
which  it  ffl  dlt,CaV°nr  °f  the  eohefion  of  a  body  by 
that  wlipifll  \ t  lls  k!"d  °f  ^rain)  we  can  have  no  doubt 
Vol.  XVIlfpaft 'i^3  ^  a^^e’  refulance  mult  be 
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A  4  ....  _  Therefore  if  we  fuppofe  tbeSfrenjjtfc  o£ 

two  parts  ABCD,  ABFE  (fig.  24.),  of  the  body  EFCD  Mater‘als- 
to  be  of  infuperablc  ftength,  but  cohering  more  weakly  in 
the  common  fur  face  AB,  and  that  one  part  ABCD  is  pnfti-The  refitt¬ 
ed  laterally  in  the  dire&ion  AB,  there  can  be  no  doubt  that  a  ce  nuilt 
it  will  yield  only  there,  ,and  that  the  refiftance  will  be  pro-^e  PrJ'Por- 
pomonal  to  the  fur  face.  _  .  Z'tZcc 

In  like  manner,  we  can  conceive  a  thin  cylindrical  tube,  of  particles, 
of  which  KAH  (fig.  25.)  is  the  fedlion,  as  cohering  more 
weakly  in  that  fedlion  than  anywhere  elfe.  Suopofe  it  to  be 
grafped  in  both  hands,  and  the  two  parts  t willed  round  the 
axis  in  oppofite  dire&ions,  as  we  would  twift  the  two  joints 
of  a  flute,  it  is  plain  that  it  will  firft  fail  in  this  fe&ion, 
which  is  the  circumference  of  a  circle,  and  the  particles  of 
the  two  parts  which  are  contiguous  to  this  circumference 
will  be  drawn  from  each  other  laterally.  The  total  refin¬ 
ance  will  be  as  the  number  of  equally  refilling  particles, 
that  is,  as  the  circumference  (for  the  tube  being  fuppofed 
very  thin,  there  can  be  no  fenfible  difference  between  the 
dilatation  of  the  external  and  internal  particles).  We  can 
now  fuppofe  another  tube  within  this,  and  a  third  within 
the  fecond,  and  fo  on  till  we  reach  the  centre.  If  the  par¬ 
ticles  of  each  ring  exerted  the  fame  force  (by  fuffering  the 
fame  dilatation  in  the  direction  q.t  the  circumference),  the 
refiftance  of  each  ring  of  the  feclion  would  be  as  its  circum¬ 
ference  and  its  breadth  (fuppofed  indefinitely  fmail),  and 
the  whole  refiftance  would  be  as  the  furface  ;  and  this  would 
reprefent  the  refiftance  of  a  folid  cylinder.  But  when  a  cy¬ 
linder  is  twilled  in  this  manner  by  an  external  force  appli¬ 
ed  to  its  circumference,  the  external  parts  will  fuffer  a 
greater  circular  extenfion  than  the  internal  ;  and  it  appears 
that  this  extenfion  (like  the  extenfion  of  a  beam  drained 
tranfverfely)  will  be  proportional  to  the  dittance  of  the  par¬ 
ticles  from  the  axis.  We  cannot  fay  that  this  is  demon- 
ftrable,  but  .we  can  affign  no  proportion  that  is  more  pro¬ 
bable.  This  being  the  cafe,  the  forces  fimultaneoufly  ex¬ 
erted  by  each  particle  will  be  as  its  diftance  from  the  axis. 

Therefore  the  whole  force  exerted  by  each  ring  will  be  as 
the  fquare  of  its  radius,  and  the  accumulated  force  adlually 
exerted  will  be  as  the  cube  of  the  radius ;  that  is,  the  accu¬ 
mulated  force  exerted  by  the  whole  cylinder,  whofe  radius  is 
CA,  is  to  the  accumulated  force  exerted  at  the  fame  time  by 
the  part  whofe  radius  is  CE,  as  CA3  to  CE*. 

The  whole  cohefion  now  exerted  is  juft  two-thirds  of 
what  it  would  be  if  all  the  particles  were  exeiting  the  fame 
attractive  forces  which  are  juft  now  exerted  by  the  particles 
in  the  external  circumference.  This  is  plain  to  any  perfon 
in  the  leaft  familiar  with  the  fluxionary  calculus.  But  fuch  as 
are  not  may  eafily  fee  it  in  this  way. 

Let  the  rectangle  AC  c  a  be  fet  upright  on  the  furface 
of  the  circle  along  the  line  CA,  and  revolve  round  the 
axis  C  c.  It  will  generate  a  cylinder  whofe  height  is  C  c 
or  A  a,  and  having  the  circle  KAH  for  its  bake  If  the 
diagonal  C  a  be  fuppofed  alfo  to  revolve,  it  is  plain  that  the 
triangle  c  C  a  will  generate  a  cone  of  the  fame  height,  and 
having  for  its  bafe  the  circle  deferihed  by  the  revolution  of 
c  0 ,  and  the  point  C  for  its  apex.  The  cylindrical  furface 
generated  by  A  a  will  exp  re  Is  the  whole  coheiion  exerted 
by  the  circumference  AHK,  and  the  cylindrical  furface  ge¬ 
nerated  by  E  e  will  reprelent  the  cohefion  exerted  by  the  '  •• 

circumference  ELM,  and  the  folid  generated  by  the  triangle 
C  A  a  will  reprefent  the  cohefion'  exerted  by  the  whole 
circle  AHK,  and  the  cylinder  generated  by  the  rectangle 
AC  e  a  will  reprefent  the  coheiion  exerted  by  the  fame  fur- 
lece  if  each  particle  had  fuffered  the  extenfion  A  a. 

Now  it  is  plain,  in  the  firft  place,  that  the  folid  genera¬ 
ted  by  the  triangle  t  EC  is  to  that  generated  by  a  AC  as 
EC  s  to  AC  3.  In  the  next  place,  the  folid  generated  by 

E  a  AC 
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Strength  of ^  AC  Is  two-thirds  of  the  cylinder,  bccaufe  the  cone  gcne- 
Mareriais.  ^y  c  Q  ci  is  one-third  of  it. 

We  may  now  fuppofe  the  cylinder  twilled  till  the  parti¬ 
cles  in  the  external  circumference  lofe  their  coheiion.  There 
can  be  no  doubt  that  it  will  now  be  wrenched  afunder,  all 
the  inner  circles  yielding  in  fucceffion.  Thus  we  obtain 
With*  what  one  nfeful  information,  viz.  that  a  body  of  homogeneous 
force  a  bo-  texture  refills  a  fimple  twift  with  two-thirds  of  the  force  with 
<\y  of  a  ho-  win‘ch  refills  an  attempt  to  force  one  part  laterally  from  the 
tcx'iKe^re  *  ot^er>  or  w^h  one-third  part  of  the  force  which  will  cut  it 
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afunder  by  a  fquarc-edged  tool.  For  to  drive  a  fquare- 
edged  tool  through  a  piece  of  lead,  for  inftance,  is  the 
fame  as  forcing  a  piece  of  the  lead  as  thick  as  the  tool 
laterally  away  from  the  two  pieces  on  each  fide  of  the  tool. 
Experiments  of  this  kind  do  not  feem  difficult,  and  they 
would  give  us  very  ufeful  information. 

When  two  cylinders  AHK  and  BNO  are  wrenched  a- 
funder,  we  mull  conclude  that  the  external  particles  or  each 
are  juft  put  beyond  their  limits  of  coliefioii,  are  equally  ex¬ 
tended,  and  are  exerting  equal  forces.  Hence  it  follows, 
the  fquarcfcthat  in  the  inftant  of  fradure  the  fum  total  of  the  forces  ac- 
of  the  di-  tually  exerted  are  as  the  fquares  of  the  diameters, 
ameterfe.  Eor  drying  the  diagonal  C  e ,  it  is  plain  that  E^,=  A 

expreffes  the  diftenfion  of  the  circumference  ELM,  and  that 
the  folid  generated  by  the  triangle  CE  e  expreffes  the  co- 
hefion  exerted  by  the  furface  of  tlie  circle  ELM,  when  the 
particles  in  the  circumference  fufFer  the  extenfiou  E  e  equal 
to  A  a.  Now  the  folids  generated  by  CA  a  and  CE  e  be¬ 
ing  refpe&ively  two  thirds  of  the  correfponding  cylinders, 
i2z  are  as  the  fquares  of  the  diameters. 

Relative  Having  thus  afeertained  the  real  ftrengtli  of  the  fedion, 
f^f^on  an^  lts  re^at*on  to  ^ts  abfolute  lateral  ftrengtli,  let  us  exa- 
to^he^ex-1  mine  *ts  ftrfnglh  relative  to  the  external  force  employed  to 
ternal  force  break  it.  This  examination  is  very  limple  in  the  cafe  un¬ 
employed  tier  conlide^ation.  The  {training  force  muft  ad  by  fome  le- 
to  break  it.  Ver>  anc[  cohefton  muft  oppofe  it  by  a  fling  on  fome 
other  lever.  The  centre  of  the  led  ion  may  be  the  neutral 
jpoint,  whofe  pofitlon  is  not  difturbed. 

Let  F  be  the  force  exerted  laterally  by  an  exterior  par¬ 
ticle.  Let  a  be  the  radius  of  the  cylinder,  and  x  the  inde¬ 


terminate  diftance  of  any  circumference,  and  x  the  inde 


nitely  fmall  interval  between  the  concentric  arches  ;  that  is, 
let  x  be  the  breadth  of  a  ring  and  x  its  radius.  The  for¬ 
ces  being  as  the  extenfions,  and  the  extenfions  as  the  di- 
ftances  from  the  axis,  the  cohefton  adually  exerted  at  any 

part  of  any  ring  will  be  fX^  The  force  exerted  by  the 
a 

whole  ring  (being  as  the  circumference  or  as  the  radius) 

•  V  2  V 

The  momentum  of  cohefton  of  a  ring,  be- 


will  be  /  * 


that  is,  when  x  ==  a>  it  will  be  J-  / 


a  4 


if**- 


1*3 

The  icfiil- 


X  X 

ing  as  the  force  multiplied  by  its  lever,  will  be  f - .  The 


accumulated  momentum  will  be  the  fum  or  fluent  of/* - ; 
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the  lateral  cohefton  of  a  circular  inch,  d  the  diameter  of  the  Strength 
cylinder  in  inches,  ajld  /  the  length  of  the  lever  by  which  Materiaij, 
the  ftraining  force  p  isfuppofed  to  aft,  we  ihallhavc  FX^J  '  1  ,yrt 
d* 

:=/>/,  and  F  5-7  # 

We  fee  in  gencial  that  the  ftrength  of  an  axle,  by  which, 
it  refills  being  wrenched  afunder  by  twilling,  is  as  the  cube 
of  its  diameter. 

We  fee  alfo  that  the  internal  parts  are  not  adling  fo 
powerfully  as  the  external.  If  a  hole  be  bored  out  of  the 
axle  of  half  its  diameter,  the  ftrength  is  diminilhed  only  ^-th, 
while  the  quantity  of  matter  is  diminilhed  ^th.  Therefore  Hollow 
hollow  axles  are  ftronger  than  folid  ones  containing  the axica  *»'* 
fame  quantity  of  matter.  Thus  let  the  diameter  be  5  and 
that  of  the  hollow  4  :  then  the  diameter  of  another  fold  '  ** 

cylinder  having  the  fame  quantity  of  matter  with  the  tube 
is  3.  The  ftrength  of  the  folid  cylinder  of  the  diameter  5 
may  be  expreffed  by  5^  or  1 25.  Of  this  the  internal  p*rt  (of 
the  diameter  4)  exerts  64  ;  therefore  the  ftrengtli  of  the 
tube  is  125 — 64,  =  61.  Bat  the  ftrength  of  the  folid  axle 
of  the  fame  quantity  of  matter  and  diameter  3  is  3*,  or  27, 
which  is  not  half  of  that  of  the  tube.  .  135 

Engineers,  therefore,  have  of  late  introduced  this  im  And  now 
provement  in  their  machines,  and  the  axles  of  call  iron  are^crallj 
all  made  hollow  when  their  ftze  will  admit  it.  They  have11  c 
the  additional  advantage  of  being  much  ftiffer,  and  of  afford¬ 
ing  much  better  fixure  for  tlie  flanches,  which  are  ufed  for 
connecting  them  with  the  wheels  01  levers  by  which  they 
are  turned  and  ftrained.  The  fnperiority  of  ftrength  of 
hollow  tubes  over  folid  cylinders  is  much  greater  in  this 
kind  of  ft  rain  than  in  the  former  or  tranfverfe.  In  this 
laft  cafe  the  ftrengh  of  this  tube  would  be  to  that  of  the 
folid  cylinder  of  equal  weight  as  61  to  32-j-  nearly. 

The  apparatus  which  we  mentioned  on  a  former  occafion 
for  trying  the  lateral  ftrength  of  a  fquare  inch  of  folid  mat¬ 
ter,  enabled  us  t®  try  this  theory  of  twill  with  all  deferable  ac- 
cuiacy.  The  bar  which  hung  down  from  the  pin  in  the  for¬ 
mer  trials  was  now  placed  in  a  horizontal  pofition,  and  loaded  . 
with  a  weight  at  the  extremity.  Thus  it  added  as  a  power-^^  ratl-j> 
ful  lever,  and  enabled  us  to  wrench  afunder  ipecimens  of  the4l{  rcliit- 
ftrongeft  materials.  We  found  the  refults  pcrfe&ly  con- anc<*  to 
formable  to  the  theory,  in  as  far  as  it  determined  the  pro-'"'^^ 
portional  llrength  of  different  fizes  and  forms  :  but  we .  je  iaterai 
found  the  ratio  of  the  reliftance  to  twilling  to  the  limple refinance 
lateral  refiftancc  conftderably  different;  and  it  was  fome  a;  pears 
time  before  we  difeovered  the  caufe.  #  different. 

We  had  here  taken  the  fimpieft  view  that  is  poft  ble  of 
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con- 


Hence  we  learn  that  the  ftrength  of  an  axle,  by  which  it 
arce  of  the  refills  being  wrenched  alunder  by  a  force  a&ing  at  a  given 
axle  is  as  diftance  from  the  axis,  is  as  the  cube  of  its  diameter. 
itTdhm<;-f  ^ut  ta,ther>  if  a3  is  =zj  a}X  f  a.  _  Now  fa  *  repre- 
ter.  fents  the  full  lateral  cohefton  of  the  fed  ion.  The  momen¬ 

tum  therefore  is  the  fame  as  if  the  full  lateral  cohefton  were 
accumulated  at  a  point  dillant  From  the  axis  by  ^th  of  the 
ladins  or  -^th  of  the  diameter  of  the  cylinder. 

Therefore  let  F  be  the  number  of  pounds  which  meafures 


the  adlion  of  cohefton  in  refilling  a  twill.  It  is  Ire 
exerted  in  a  very  different  way.  When,  for  lull  a 
iron  axle  is  joined  to  a  wooden  one  by  being  dnV 
one  end  of  it,  the  extenfions  of  the  different  circles  cr 
tides  are  in  a  very  different  proportion.  A  little 
{[deration  will  fhow  that  the  particles  in  immedate  contact 
with  the  iron  axle  are  in  a  ftate  of  violent  extenlion  ;  fo 
are  the  particles  oF  the  exterior  lurface  of  the  wooden  part, 
and  the  intermediate  parts  are  lefsf ftrained.  It  is  almoll 
impoffible  to  affign  the  exadl  proportion  of  the  coheft ve 
forces  exerted  in  the  different  parts.  Numberlefs  cafes  can 
be  pointed  out  where  parts  of  the  axle  are  in  a  ftate  of 
compreffion,  and  where  it  is  ftill  more  difficult  to  determine 

"  *  1  We  muft  content  ourleb,tts0ut 


it? 


the  ftate  of  the  other  particles.  ..  - - -  ;  -  , 

with  the  deduftions  made  from  this  fimple  cafe,  which  lS 


fortunately  the  moft  common.  In  the  experiments  juft  noWaherehi! 
mentioned  the  centre  of  the  circle  is  by  no  means  the  neu-Wi>  exau 
tral  point,  and  it  is  very  difficult  to  alcertain  its  place  :  but|)r^ffe 
when  this  confideration  occurred  to  us,  we  eaftly  freed  the  ex¬ 
periments  from  this  uncertainty,  by  extending  the  lever  to 
beth  ftdes,  aud  by  means  of  a  pulley  applied  equal  f01  ce 
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Strength  of  to  each  arm,  a&ir.g  in  oppofite  dire&ions.  Thus  the  centre 
Materials  became  the  neutral  point,  and  the  re fi {lance  to  twill  was 
found  to  be  of  the  fimple  lateral  ftrength. 

We  beg  leave  to  mention  here  that  our  fuccefs  in  thefe 
experiments  encouraged  us  to  extend  them  much  farther. 
We  hoped  by  thefe  means  to  difeover  the  ablolute  cohelion  of 
halb  clay'mny  ^uhftances,r which  would  have  required  ail  enormous  ap- 
and  wax,  paratus  and  a  mod  unmanageable  force  to  tear  them  afunder 
fatisf  >&cry;dire<dly.  But  we  could  reafon  with  confidence  from  the 
refiftance  to  twill  (which  we  could  eafily  meafure),  provided 
that  we  could  afeertain  the  proportion  of  the  dire6l  and  the 
lateral  llrengths.  Our  experiments  on  chalk,  finely  pre¬ 
pared  clay,  and  white  bees- wax  (of  one  melting  and  one 
temperature),  were  very  confifient  and  fatisfa£lory.  But 
we  have  hitherto  found  great  irregularities  in  this  propor¬ 
tion  in  bodies  of  a  fibrous  texture  like  timber.  Thefe 
are  the  mod  important  cafes,  and  we  dill  hope  to  be  able 
to  aceomplifh  our  projedl,  and  to  give  the  public  fome 
valuable  information.  This  being  our  foie  objedl,  it 
was  our  duty  to  mention  the  method  which  promifes  fuccefs, 
and  thus  excite  others  to  the  talk  ;  and  it  will  be  no  morti¬ 
fication  to  us  to  be  deprived  of  tire  honour  of  being  the  firft 
who  thus  adds  to  the  dock  of  experimental  knowledge. 

When  the  matter  of  the  axle  is  of  the  mod  fimple  tex¬ 
ture,  fuch  as  that  of  metals,  we  do  not  conceive  that  the 
length  of  the  axle  has  any  influence  on  the  fradture.  It  is 
otherwife  if  it  be  of  a  fibrous  texture  like  timber  :  the  fibres 
are  bent  before  breaking,  being  twilled  into  fpirals  like  a 
cork-icrew.  The  length  of  the  axle  has  fomewhat  of  the 
influence  of  a  lever  in  this  cafe,  and  it  is  eafier  wrenched 
afunder  if  long.  Accordingly  we  have  found  it  fo;  but  we 
have  not  been  able  to  reduce  this  influence  to  calculation. 
Concluding  ^ur  readers  are  requeded  to  accept  of  thefe  endeavours 
rema  ks.  to  communicate  information  on  this  important  and  difficult 
fubjedl.  We  are  duly  fenfible  of  their  imperfection,  but  flat¬ 
ter  ourfelves  that  we  have  in  many  indanees  pointed  out 
the  method  which  mull  be  purfued  for  improving  our 
knowledge  on  this  fubjeeff  ;  and  we  have  given  the  Eng- 
lilh  reader  a  more  copious  lift  of  experiments  on  the 
ftrength  of  mateiials  than  he  will  meet  with  in  our  lan¬ 
guage.  Many  ufeful  dedu&ions  might  be  made  from  thefe 
premifes  reipt  fling  the  manner  ol  difpofing  and  combi¬ 
ning  the  ftrength  o!  materials  in  our  ftruflures.  The  bed 
form  of  joints,  mortifes,  tenons,  fcarphs  ;  the  rules  for  jog- 
gling,  tabling,  faying,  lifting,  See .  praflifed  in  the  delicate 
art  of  mall- making,  are  all  founded  on  this  doflrine  :  but 
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the  difeufiion  of  thele  would  be  equivalent  to  writing 
u  complete  treatife  of  carpentry.  We  hope  that  this  will 
be  executed  by  fome  intelligent  mechanician,  for  there  is 
nothing  in  our  language  on  this  fubjefl  but  what  is  almoft 
contemptible^;  vet  there  is  no  mechanic  art  that  is  more 
fufceptible  or  fcientific  treatment.  Such  a  treatife,  il  well 
executed,  could  not  fail  of  being  well  received  by  the  pub- 
mechanical  improvement. 

.  o I  RENG  1  HENERS,  or  Corroborants,  fuch  me¬ 
dicines  as  add  to  the  bulk  and  firmnefs  of  the  foiids  i  and 
fuch  are  all  agglutinant  and  aftringent  medicines.  See  Ma¬ 
teria  Medica,  p.  649.  art.  6. 

S  i  RETCHING,  in  navigation,  is  generally  underftood 
to  imply  the  progreffion  of  a  {hip  under  a  great  furfacc  of  fail, 

w/npn  n^L  -  1  *  rr  •  _ 
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STRIATED  leaf,  among  botanifts,  one  that  has 
number  of  longitudinal  furrows  on  its  furface. 

STRIKE,  a  meafure  of  capacity,  containing  four  bufhels.  , 
Alfo  an  inftrument  ufed  in  meafuring  corn. 

STRIX,  the  owl,  in  ornithology,  a  genus  belonging 
to  the  order  of  accipitres,  The  bill  is  hooked,  but  lias  no 
cere  or  wax  ;  the  noftrils  are  covered  with  fetaceous  fea¬ 
thers  ;  the  head  is  very  large,  as  are  alfo  the  ears  and  eyes ; 
and  the  tongue  is  bifid.  There  are  46  fpecies  ;  the  moll 
remarkable  are, 

1.  The  bubo,  or  great-eared  owl,  in  fize  is  almoft  equal  to 
an  eagle.  Irides  bright  yellow;  head  and  whole  body  finely 
varied  with  lines,  fpots,  and  fpecks  of  black,  brown,  cine¬ 
reous,  and  ferruginous.  Wings  long ;  tail  flrort,  marked 
with  dulky  bars,  Legs  thick,  covered  to  the  very  end  of 
the  toes  with  a  clofe  and  .full  down  of  a  teftaceous  colour. 
Claws  great,  much  hooked,  and  dulky.  —  Itha3  been  fhot  in 
Scotland  and  in  Yorklhire.  It  inhabits  inaccelfible  rocks 
and  defert  places ;  and  preys  on  hares  and  feathered  game. 
Its  appearance  in  cities  was  deemed  an  unlucky  omen  ;  Rome 
ltfelf  once  underwent  a  lultration  becaufe  one  of  them  (fray¬ 
ed  into  the  capitol.  The  ancients  had  them  in  the  utmoft 
abhorrence  ;  and  thought  them,  like  the  fcreecli-owls,  the 
meflengers  of  death.  Pliny  ftyles  it  bubo  funebris ,  and  no&is 
monfir  urn. 

Solaque  ailminlbus  ferali  carmine  bubo 

S<rpe  queri  et  long  as  in  Jhtum  duress  voces,  Virgil. 

Perch'd  on  the  roof,  the  bird  of  night  complains, 

In  lengthen’d  drrieks  and  dire  funereal  drains. 


2.  The  otus,  or  long-eared  owl,  is  found,  though  not 
frequently,  in  the  north  of  England,  in  Chefnire,  and  in 
Wales.  Mr  Hafielqtrift  favv  it  alive  in  Cairo,  and  it  is 
not  unfrequent  all  over  Egypt.  Its  weight,  according 
to  Dr  Latham,  is  nine  ounces;  the  length  14  inches  and 
a  half;  the  breadth  34  ;  the  irides  are  of  a  bright  yellow  ; 
the  bill  black  ;  the  bread  and  belly  are  of  a  dull  yellow, 
marked  with  {lender  brown  llrokes  pointing  downwards; 
the  thighs  and  vent-feathers  of  the  fame  colour,  but  un- 
fpotted.  The  back  and  coverts  of  the  wings  are  varied 
with  deep  brown  and  yellow ;  the  quill-feathers  of  the 
fame  colour,  but  near  the  ends  of  the  outmoft  is  a  broad 
bar  of  red;  the  tail  is  marked  with  dufky  and  reddidi  bars, 
but  beneath  appears  aft-coloured  ;  the  horns  or  ears  are 
about  an  inch  long,  and  con  fill  of  fix  feathers  variegated 
with  yellow  and  black  ;  the  feet  are  feathered  down  to  the 


claws. 

^yrhebrachyotos, or fhort -eared  owl,  is  14  inches  long;  three 
feet  broad;  the  head  is  fmall  and  hawk-like  ;  the  bill  is  dulky ; 
weight  14  ounces;  the  circle  of  feathers  that  immediately  fur- 
rounds  the  eyes  is  black  ;  the  larger  circle  white,  terminated 
with  tawny  and. black  ;  the  feathers  on  the  head,  back,  and 
coverts  of  the  wings,  are  brown,  edged  with  pale  dull  yel¬ 
low  ;  the  breaft  and  belly  are  of  the  fame  colour,  marked 
with  a  few  long  narrow  breaks  of  brown  pointing  down¬ 
wards  ;  the  quill-feathers  are  dulky,  barred  with  red  ;  the 
tail  is  of  a  very  deep  brown,  adorned  on  each  fide  of  the  fhaft 
of  the  four  middle  feathers  with  a  yellow  circle  which  con¬ 
tains  a  brown  fpot ;  the  tip  of  the  tail  is  white.  The 
horns  of  this  fpecies  are  very  fmall,  and  each  confrfts  of  on- 


when  clofe-h allied  A'c r  ,  h  7  .  I<U1»  U1  uua  species  are  very  imaii,  ana  eacn  conliits  ot  on- 

Pardlnrr  rrmT/f  *  i  •  er?ncc  between  this  term  and  ly  a  fingle  feather  ;  thefe  it  can  raife  or  deprefs  at  pleafnre  ; 
•^r^f^conhrts  apparently  >n  the  quantity  of  fa.l ;  ^vhieh  ix.  and  in  a  dead  bird  are  with  difficulty  difeoverek  Thi^ 


the  latter  mav  hr  *  T  H  111  dnu  in  a  Qeaa  Dira  are  wim  airacnlty  diicovered.  This 

fifnifits  excell-  as  we  faw  the  5  ^  llr,etch'n£  generally  kind  is  fcarcer  than  the  former ;  both  are  folitary  birds, 
»«•  to  f  he  „„aZ  f.,dar  br«k_aretch-  avoiding  inhabited  places.  Thefe  fpecies  may  he  called 

long-winged  owls  ;  the  wings  when  clofed  reaching  beyond 
the  end  of  the  tail ;  whereas  in  the  common  kinds  they  fall 


U-der  3  Cr°Ud  of  fail>  &c-  falconer. 

I  RE  no,  in  Italian  mafic,  is  fometimes  ufed  to  figni- 
7  Ulf  thc.  ™eafure  is  to  be  fhort  and  concife,  and  confe- 
quently  quick.  In  this  fenfe  it  {lands  oppofed  to  Largo. 


flrort  of  it. — This  is  a  bird  of  pafiage,  and  has  been  obfer- 
ved  to  vilit  Lincolnfhire  in  the  beginning  of  Odlober,  and 
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to  retire  early  in  the  fpring  ;  fo  probably,  as  It  performs  Its 
"  migrations  with  the  woodcock,  its  fummer-retreat  is  Nor¬ 
way.  During  day  it  lies  hid  in  long  old  grafs ;  when  di- 
fturbed,  it  feldom  flies  far,  but  will  l’ght,  and  lit  looking  at 
©ne,  at  which  time  the  horns  may  be  feen  very  diflindtly. 
It  has  not  been  obferved  to  perch  on  trees  like  other  owls  ; 
it  ufually  flies  in  fcarch  of  prey  in  cloudy  hazy  weather. 
Farmers  are  fond  of  feeing  thefe  birds  in  the  fields,  as  they 
clear  them  from  mice.  It  is  found  frequently  on  the  hill  of 
Hoy  in  the  Orkneys,  where  it  flies  about  and  preys  by  day 
like  a  hawk.  It  is  found  alfo,  as  we  mentioned  before,  in 
Lanca/hire,  which  is  a  hilly  and  woody  country  ;  and  in 
New  England  and  Newfoundland. 

4.  The  /ammea ,  or  common  white  owl.  The  elegant 
plumage  ot  this  bird  makes  amends  for  the  uncouthnels  of 
its  form :  a  circle  of  foft  white  feathers  furround  the 
eyes.  The  upper  part  of  the  body,  the  coverts,  and  fecon- 
dary  feathers  of  the  wings,  are  of  a  fine  pale  yellow  :  on 
each  Jide  of  the  {hafts  are  two  grey  and  two  white  fpots 
placed  alternate :  the  exterior  fides  of  the  quill-feathers  are 
yellow  ;  the  interior  white,  marked  on  each  fide  with  four 
black  fpots :  the  lower  fide  of  the  body  is  wholly  white  ; 
the  interior  fides  of  the  feathers  of  the  tail  ate  white  ;  the 
exterior  marked  with  fome  obfcuie  dufky  bars  ;  the  legs  are 
feathered  to  the  feet  ;  the  feet  are  covered  with  fhort  hairs: 
the  edge  of  the  middle  claw  is  ferrated.  The  ufual  weight 
is  11  ounces;  its  length  14  inches;  its  breadth  3  feet. — 
This  fpecies  is  almofl  domeftic  ;  inhabiting,  for  the  greatefl 
part  of  the  year,  barns,  hay-lofts,  and  other  out  houfes  ;  and 
is  as  ufeful  in  clearing  thofe  places  from  mice  as  the  conge¬ 
nial  cat  :  towards  twilight  it  quits  it;?  perch,  and  takes  a  re¬ 
gular  circuit  round  the  fields,  flamming  along  the  ground  in 
quell  of  field-mice,  and  then  returns  to  its  ufual  refidence  : 
in  the  breeding-feafon  it  takes  to  the  eaves  of  churches, 
holes  in  lofty  buildings,  or  hollows  of  trees.  During  the 
time  the  young  are  in  the  neft,  the  male  and  female  alter¬ 
nately  fally  out  in  quell  of  food,  make  their  circuit,  beat 
the  fields  with  the  regularity  of  a  fpaniel,  and  drop  inftant- 
ly  on  their  prey  in  the  grafs.  They  very  feldom  flay  out 
above  live  minutes  ;  return  with  their  prey  in  their  claws ; 
but  as  it  is  neceffary  to  fhift  it  into  their  bill,  they  always 
alight  for  that  purpofe  on  the  roof,  before  they  attempt  to 
enter  their  neft.  This  fpecies  does  not  hoot ;  but  fnores 
and  hiffes  in  a  violent  manner ;  and  while  it  flies  along  will 
often  feream  moft  tremendoufly.  Its  only  food  is  mice. 
As  the  young  of  thefe  birds  keep  their  neft  for  a  great 
length  of  time,  and  are  fed  even  long  afeer  they  can  fly,  ma¬ 
ny  hundreds  of  mice  will  fcarcely  fuffice  to  fupply  them 
with  food.  Owls  caft  up  the  bones,  fur,  or  feathers  of 
their  prey,  in  form  of  jmall  pellets,  after  they  have  de¬ 
voured  it,  in  the  fame  manner  as  hawks  do.  A  gentle¬ 
man,  on  grubbing  up  an  old  pollard  alh  that  had  been  the 
habitation  of  owls  for  many  generations,  found  at  the  bot¬ 
tom  many  bufhels  of  this  reje&ed  fluff.  Some  owls, 
when  they  are  fatisfied,  hide  the  remainder  of  their  meat 
like  dogs. 

5.  The  Jlridula ,  or  tawny  owl.  The  female  of  this  fpecies 
weighs  19  ounces;  the  length  is  15  inches;  the  breadth  2 
feet  8  inches;  the  irides  are  dufky  ;  the  ears  in  this,  as  in 
all  owls,  very  large  ;  and  their  fenfe  of  hearing  very  ex- 
quifite.  The  colour  of  this  kind  is  fufficient  to  diftinguifh 
it  from  every  other;  that  of  the  back,  head,  coverts  of  the 
wings,  and  on  the  Icapular  feathers,  being  a  fine  tawny  red, 
elegantly  fpotted  and  powdered  with  the  black  or  dufky 
fpots  of  various  fizes  :  on  the  coverts  of  the  wings  and  on 
the  fcapulars  are  ieveral  large  white  fpots  :  the  coverts  of 
tke  tail  are  tawny,  and  quite  free  from  any  marks ;  the  tail 
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is  varioufly  blotched,  barred  and  fpotted  with  pale  fed  and 
black  ;  in  the  two  middle  feathers  the  red  predominates : 
the  breail  and  belly  are  yellowifh,  mixed  with  white,  and 
marked  with  narrow  black  ftrokes  pointing  downwards:  . 
the  legs  are  covered  with  feathers  down  to  the  toes. — This 
is  a  hardier  fpecies  than  the  former  ;  and  the  young  will 
feed  on  any  dead  thing,  whereas  thofe  of  the  white  owl 
mnft  have  a  conflant  fupply  of  frefh  meat.  It  is  the  ftrix 
of  Aldrovandus,  and  what  we  call  the  fcreech-owl ;  to 
which  the  folly  of  fuperftition  had  given  the  power  of  pre- 
faging  death  by  its  cries.  The  ancients  believed  that  it 
fucked  the  blood  of  young  children  :  a  fad  forpe  think  not 
incredible  ;  for  Haffelquift  deferibes  a  fpecies  found  in  Syria, 
which  frequently  in  the  evening  flies  in  at  the  windows,  and 
deftroys  the  helplefs  infant. 

Node  volant ,  puerofqne  petunt  nutrias  egentes » 

Et  vltiant  cum  is  corpora  rapt  a  fuis. 

Carpere  dicuntur  ladentia  vifeera  roJlrisy 

Et  plenum  poto  /anguine  guttur  habent. 

EJl  illis  Jlrigtbus  nomen,  fed  nominis  bujus 

Caufa  quod horrenda /rider e  noble foknt,  Ovid  P aft.  yi.  1 

6,  The  ulula,  or  brown  owl,  agrees  with  the  former  in 
its  marks  ;  differing  only  in  the  colours  :  in  this,  the  head, 
wings,  and  back,  are  of  a  deep  browrn,  fpotted  with  black 
in  the  fame  manner  as  the  former  :  the  coverts  of  the  wings 
and  the  fcapulars  are  adorned  with  fimilar  white  fpots :  the 
exterior  edges  of  the  four  firft  qui  11- feathers  in  both  are 
ferrated :  the  breaft  in  this  is  ot  a  very  pale  afh-colour  mix¬ 
ed  with  tawny,  and  marked  with  oblong  jagged  tpots  :  .  the 
feet  too  are  feathered  down  to  the  very  claws  :  the  circle 
round  the  face  is  afh-coloured,  fpotted  with  brown.  Both 
thefe  fpecies  inhabit  woods,  where  they  refide  the  whole 
day  :  in  the  night  they  are  very  clamorous  ;  and  when 
they  hoot,  their  throats  are  inflated  to  the  fize  of  an  hen’s 
egg.  In  the  dufk  they  approach  our  dwellings  ;  and  will 
frequently  enter  pigeon -houfes,  and  make  great  havoc  in 
them.  They  deftroy  numbers  of  little  leverets,  as  appears 
by  the  legs  frequently  found  in  their  nefts.  They  alio  kill 
abundance  of  moles,  and  fkin  them  with  as  much  dexterity, 
as  a  cook  does  a  rabbit.  They  build  in  hollow  trees  or 
ruined  edifices;  lay  four  eggs,  of  an  elliptic  form,  and  of  a 
whitilh  colour. 

7.  The  pajferma ,  or  little  owl,  is  very  rare  in  England^: 
it  is  fometimes' found  in  Yorkshire,  Flintfhire,  and  alfo  near 
London  :  in  fize  it  fcarcely  exceeds  a  thrufh,  though  the 
fulnefs  of  its  plumage  makes  it  appear  larger  :  the  irides  ape 
of  a  light  yellow  ;  the  bill  of  a  paper-colour ;  the  feathers 
that  encircle  the  face  are  white  tipt  with  black ;  the  head 
brown,  fpotted  with  white  ;  on  the  breaft  is  a  mixture  of 
white  and  brown  ;  the  belly  is  white,  marked  with  a  few 
brown  fpots  ;  the  tail  of  the  fame  colour  with  the  back  ;  in 
each  feather  barred  with  white  ;  in  each  adorned  with  cir¬ 
cular  white  fpots,  placed  oppofite  to  one  another  on  both 
fides  of  the  fhaft ;  the  legs  and  feet  are  covered  with  feathers 
down  to  the  claws. — The  Italians  make  ufe  of  this  owl  to 
decoy  fmall  birds  to  the  limed  twig  ;  the  method  of  which 
is  exhibited  in  Oliua’s  Uccelliera ,  p.  65.  Mr  Steuait,  au¬ 
thor  of  the  Antiquities  of  Athens,  informed  Mr  Pennant, 
that  this  ipecies  of  owl  was  very  common  in  Attica  ;  that 
they  were  birds  of  paffage,  and  appeared  there  in  the  begin¬ 
ning  of  April  in  great  numbers  ;  that  they  bred  there  ;  and 
that  they  retired  at  the  fame  time  as  the  Hoiks,  whofe 
arrival  they  a  little  preceded. 

8.  The  fpe&acle  owl  of  Cayenne,  which  is  accurately  te-tatl.  Si 
feribed  by  Dr  Latham,  is  21  inches  in  length  :  the  upper  vol.  vii- 
parts  of  the  body  are  of  a  reddifh  colour ;  the  lower  parts 
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of  a  rufous  white  :  the  head  and  neck  are  white,  and  not  fo  it  poffible  that  either  the  king’s  evil  or  ague  can  be  cured  by  Stromateus 
full  of  feathers  as  thofe  of  owls  generally  are,  and  from  this  ftroking  or  fridlion  of  any  kind,  whether  gentle  or  fever  e,  we  „  11 

circumkance  it  appears  not  unlike  a  hawk:  a  large  patch  of  have  no  hefitation  to  acknowledge  that  many  cures  might  Str“n£oIi\ 
dark  brown  furrounds  each  eye,  giving  the  bird  much  the  be  performed  by  Mr  Greatrakes.  Every  reflefting  per-  v 
appearance  of  wearing  fpe&acles;  the  legs  are  covered  with  fori  who  reads  the  foregoing  account  which  he  gives  of  him- 
feathers  quite  to  the  toes,  and  a*c  of  a  yellowifh  colour.  A  fell' will  fee  that  he  was  an  enthufiaft,  and  believed  hmTelf 

guided  by  a  particular  revelation ;  and  fuch  is  the  credulity 
of  mankind,  that  his  pretenfions  were  readily  admitted,  and 
men  crouded  with  eagernels  to  be  relieved  of  their  difeafes. 

But  it  is  well  known  to  phyficians,  that  in  many  cafes  the 
imagination  has  accomplifhed  cures  as  wonderful  as  the  force 
•  of  medicine.  It  is  owing  chiefly  to  the  influence  of  ima¬ 
gination  that  we  have  fo  many  accounts  frotn  people  of  ve¬ 
racity  of  the  wonderful  effe&s  of  quack  medicines.  We  are 
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fpecimen  of  this  curious  bird  may  be  feen  in  the  Leverian 
rrmfeum. 

STROBILUS,  in  botany,  a  pericarp  formed  from  an 
amentum  by  the  hardening  of  the  fcales* 

STROKING,  or  rubbing  gently  with  the  hand,  a  me¬ 
thod  which  has  been  employed  by  fome  perfons  for  curing 
difeafes. 

Mr  Greatrakes  or  Greatrix,  the  famous  Irifh  kroker,  is 
faid  to  have  performed  many  wonderful  cures.  He  gives 
the  following  account  of  his  difeovery  of  this  art,  and  of  the 
fuccefs  with  which  lie  practiced  it  “  About  1662  I  had 
an  impuiie  (fays  he),  or  a  flrange  perfuafion  in  my  own 
rmnd  (of  which  I  am  not  able  to  give  any  rational  account 
to  another),  which  did  very  frequently  fugged:  to  me,  that 
there  was  bellowed  on  me  the  gift  of  curing  the  king’s  evil; 
which,  for  the  extraordinarinefs  of  it,  I  thought  fit  to  con¬ 
ceal  for  tome  time  ;  but  at  length  I  communicated  this  to 
my  wife,  and  told  her,  that  I  did  verily  believe  that  God 
had  given  me  the  bluffing  of  curing  the  king’s  evil ;  for 
whtthei  I  were  in  private  or  public,  fleeping  or  wakincr, 
ftill  I  had  the  fame  impulfe.  But  her  reply  to  me  was,  that 
fhe  conceived  this  was  a  ilrange  imagination  ;  yet,  to  prove 
the  contrary,,  a  few  days  after  there  was  one  William  Ma¬ 
ther  of  oalterbridge  in  the  parifh  of  Lilmore,  who  brought 
his  fon  William  to  my  houfe,  defil  ing  my  wife  to  cure  him, 
who  was  a  perfon  ready  to  afford  her  charity  to  her  neigh¬ 
bours,  according  to  her  fmall  fkill  in  chirurgery.  On  which 
my  wife  told  me,  there  was  one  that  had  the  king’s  evil  very 
gnevoufly  m  the  eyes,  check,  and  throat ;  whereupon  I  told 
her,  that  fhe  fhould  now  fee  whether  this  were  a  bare  fancy 
or  imagination,  as  file  thought  it,  or  the  didates  of  God’s 
Spirit  on  my  heart.  Then  I  laid  my  hands  on  the  places 
affeded,  and  prayed  to  God  for  Jefus  fake  to  heal  him;  and 
bid  the  parent  two  or  three  days  afterwards  to  bring  the 
child  to  me  again,  which  accordingly  lie  did;  and  fthen 
faw  the  eye  was  almofl  quite  whole  ;  and  the  node,  which 
was  almofl  as  big  as  a  pullet’s  egg,  was  fuppu rated  ;  and 
the  throat  krangely  amended;  and,  to  be  brief  (to  God’s 
glory  I  fpeak  it)  within  a  month  difeharged  itfelf  quite,  and 
was  perfedly  healed,  and  fo  continues,  God  be  praiied.” 

Then  there  came  to  him  one  Margaret  Macfhane  of  Bal- 
linecly,  in  the  parifh  of  Lifmore,  who  had  been  affixed 
with  the  evil  above  feven  years,  in  a  much  more  violent  de- 
gree  ;  and  foon  a'ter,  his  fame  increafiug,  he  cured  the 
lame  difeafe  in.  many  other  perfons  ^or  three  years.  He  did 
not  meddle  all  this  time  with  any  other  dikemper;  till  about 
the  end  of  theft  three  years,  the  ague  growing  epidemical, 
ne  found,  as  formerly,  that  there  was  bellowed  on  him  the 
gift  of  curing  that  difeaie.  He  cured  Colond  ph  of 

Cahirmony  in  the  county  of  Corke,  of  an  ague,  and  after- 
wards  many  other  perfons  of  different  dikempers,  by  flro- 
Jing  ;  fo  that  his -name  was  wonderfully  cried  up,  as  if  Tome 
divine  perfon  had  been  lent  from  above.  January  1665  6, 
he  came  over  to  England,  at  the  requeil  of  the  earl  of  Gr- 
rery ;  in  order  to  cure  the  lady  of  the  lord-vifcount  C  on- 

khn  ,kag/€y  W  ^arWiGkfhire’  who  had  for  many  years 

lev  tv!Cd  Undf  3  V1°  ent  headache*  He  lt'aid  at  Rag- 

JdeiT  W!ekS  r  a  m?Rth  ;  and  he  failed  in  his 

People  inrrh°r  leVC  th,at  kdy’  he  cured  ™lt  ™™bers  of 
people  in  thofe  parts  and  at  Worcefler. 

gh  we.  are  no  friends  to  the  marvellous^  nor  believe 


perfedly  affured  that  thefe  medicines^  by  their  natural  ope¬ 
ration,  can  never  produce  the  effeds  aferibed  to  them  ;  for 
there  is  no  kind  of  proportion  between  the  medicine  and  the 
effed  produced,  and  often  no  connedion  between  the  medi¬ 
cine  and  the  difeafe. 

8  i'ROMA TEUS,  in  ichthyology,  a  genus  of  fifhe  be¬ 
longing  to  the  order  of  abodes.  The  head  is  compreffed  5, 
the  teeth  are  placed  in  the  jaws  and  palate  ;  the  body  is 
oval  an d  flippery  ;  and  the  tail  is  forked.  i  here  are  three 
fpecies  according  to  Gmelin,  the  fiatola,  paru,  and  cu- 
marca. 

STROMBOLI,  the  mofl  northern  of  the  Lipari  iflands. 
It  is  a  volcano,  which  conflantly  difeharges  much  fire  and 
fmoke.  It  rifes  in  a  conical  form  above  the  furface  of  the 
fea.  On  the  eafl  fide  it  has  three  or  four  little  craters  ran¬ 
ged  near  each  other,  not  at  the  fummit,  but  on  the  decli¬ 
vity,  nearly  at  two-thirds  o;  its  height.  But  as  the  furface 
of  the  volcano  is  very  rugged  and  interfeded  with  hollow- 
ways,  it  may  be  naturally  concluded,  that  at  the  time  of 
fome  great  eruption,  the  fummit  and  a  part  of  this  fide  fell 
in,  as  mufl  have  happened  alfo  to  Vcfnvius ;  confequently* 
the  common  chimney  is  at  this  day  on  the  declivity,  al¬ 
though  always  in  the  centre  of  the  whole  bafe.  It  is  inha¬ 
bited  notwithflanding  its  fires  ;  but  care  is  taken  to  avoid 
the.  proximity  of  the  crater,  which  is  yet  much  to  be  feared. 
u  I  was  affured  (fays  M.  de  Luc)  by  an  Englifhman,  who* 
like  me,  had.  the  curiofity  to  vifit  thefe  ikes,  that  the  fine 
weather  having  invited  him  and  his.  company  to  land  at 
Stromboli,  they  afeended  a  volcano,  whole  craters  at  that 
time  threw. out  nothing  ;  but  that  while  they  were  atten¬ 
tively  viewing  them,  unapprehenfive  of  any  danger,  they 
were  fuddenly  faluted  by  fuch  a  furious  difeharge,  as  to  be 
obliged  to  retreat  with  precipitation,  and  not  without  one 
of  the  company  being  wounded  by  a  piece  of  fcoria,”  Of 
all  the  volcanoes  recorded  in  hiftory*  Stromboli  feems  to  be 
the  only  one  that  burns  without  ceafing.  Etna  and  Vefu-  - 
vius  often  lie  quiet  for  many  months,  and  even  years,  with¬ 
out  the  leak  appearance  of  fire  ;  but  Stromboli  is  ever  at  ■ 
work,  and  for  ages  pak  has  been  looked  upon  as  the  great 
lighthoufe  of  thefe  feas.,  E.Long.  15.45.  N.  Lat.  3c.  o. 

S  I  ROMBUS,  in  natural  hikory,a  genus  of  vermes  f  be¬ 
longing  to  the  order  of  tejiacea.  .  The*  animal  is  a  limaxj 
the  ih ell  is  univalve  and  fpiral  ;  the  opening  is  much  dila¬ 
ted,  and  ends  in  a  canal  which  turns  to  the  left.  Gmelin 
enumerates  53  fpecies  ;  of  which  only  one  is  peculiar  to 
Britain,  the  pes  pelecamV  The  fpires.are  ten;  the  lip  is 
fingered  ;  the  point  very  fharp  ;  the  length  two  inches. 

STRONGOLI,  a  town  of  the  kingdom  of  Naples,  with 
a-bifhop  s  fee.  It  is  fituated  on  a  rugged  mountain,  is  about 
three  miles  from  the  ft  a,  and  feven  north  from  St  Severing 
It  is  fuppofed  to  be  the  ancient  Petelia ,  which  made  a  con- 
fpicuous  figure  in  the  fecond  Punic  war  by  its  obkinate  re- 
liilancc  ag ainit  Hannibal.  Near  its  walls  Marcellus  the  ri¬ 
vals 
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Semite*,  val  of  Hannibal  was  (Iain  in  a  (kirmiftt.  E.  Long.  17.  26. 
u  N.  Lat.  39.  20.  . 

STRONTITES,  or  strontian  earth,  a  new  lpecies 
of  earth  lately  difeovered  at  Strontian  in  Scotland. 

Who  the  difeoverer  of  this  earth  was  we  have  not  learn¬ 
ed  ;  but  Dr  Kirwan  fays,  the  firft:  information  he  received 
of  it  was  from  Dr  Crawford  in  the  year  1  790.  /  la  the  Mi¬ 
ners  Journal  for  February  1791  a  good  defeription  of  its 
external  appearance,  with  fome  account  of  its  chemical  pro¬ 
perties,  was  publifhed  from  the  obfervations  of  Mr  Sulzer. 
Dr  Kirwan  examined  it  in  O&ober  1793,  and  found  it  to 
Fe  a  new  earth  between  the  barytic  and  common  limeftone. 
Dr  Hope,  who  is  now  joint  profefTor  of  chemiftry  with 
Dr  Black  in  the  univerfity  of  Edinburgh,  read  a  paper  on 
the  4th  November  1 793  before  the  Royal  Society  of  Edin¬ 
burgh,  intitled  “  A11  Account  of  a  Mineral  from  Stron¬ 
tian,  and  of  a  peculiar  Species  of  Earth  which  it  contains 
an  abridgment  of  which  is  publifhed  in  the  third  volume  of 
the  Edinburgh  Philofopliical  Tranfaftions.  Mr  Schmeifier 
read  a  paper  on  the  fame  fubjedf  before  the  Royal  Society 
of  London  in  May  1 794,  which  is  publifhed  in  their  Tranf- 
a&ions  for  that  year,  p.  41 S,  &c. 

^  Its  external  chara&ers  are  thefc  :  Its  colour  is  whitifh  or 

t'OTisofthe  ^gbt  green  ;  its  hi  fire  common  ;  its  tranfpareucy  interme* 
Irijb  Aca-  diate  between  the  femitranfparent  and  opaque  ;  its  fra£lure 
demy,  vol.  ftriated,  prefenting  oblong  diftin£l  concretions,  fome  what 
uneven  and  bent;  itshardnefs  moderate,  being  eafily  ferateh- 
ed,  but  not  feraped.  It  is  very  brittle  ;  and  its  fpecific  gra¬ 
vity  from  3,4  to  3,644. 

For  a  full  account  of  its  chemical  qualities  we  muff  refer 
to  the  books  already  mentioned,  as  all  the  accounts  of  it 
which  we  have  feen  are  too  long  to  infert  here,  and  as  we 
do  not  confider  the  circumftance  of  its  being  a  newly  difeo¬ 
vered  earth  a  fufficient  reafon  for  running  into  a  tedious  de¬ 
tail  till  its  utility  be  ascertained.  We  (hall,  however,  men¬ 
tion  fome  of  its  mod  remarkable  qualities.  It  requires  180 
times  its  weight  of  water  at  a  low  temperature  to  diffolve  it. 
When  diffolved  in  boiling  water,  and  allowed  to  cool,  it  de- 
pofits  tranfparent  cryltals,  which  when  expofed  to  the  air 
become  white  and  powdery.  It  is  not  affe£led  by  the  ful- 
phuric  acid  ;  but  when  diluted,  10,000  parts  of  it.  will  dif¬ 
folve  one  of  ftrontites.  Diluted  nitric  acid  diffolvts  it  ra¬ 
pidly.  The  muriatic  acid,  whether  diluted  or  oxygenated, 
diffolves  it  in  a  fimilar  manner. 

Strontites  has  a  ftrong  refemblance  to  barytes,  but  efien- 
tialiy  differs  from  it.  Its  fpecific  gravity  is  lefs ;  it  parts 
with  its  carbonic  acid  when  urged  by  heat  fomewhat  more 
cj.  .  readily,  and  without  fuffering  iufion  ;  when  calcined,  it  im- 
tiomTtbe  bibes  moiflure  with  vaftly  greater  avidity,  {welling  and 
Royal  Sccie- cracking  with  more  heat  and  noife.  Strontites  diffolves 
ty  of  Edin.  mUch  more  abundantly  in  hot  water  than  barytes ;  and  the 
burghs  vol.  f01;m  Qf  the  cryftals  of  thefe  pure  earths  is  very  difiimilar. 

The  compounds  generated  by  llrontites  differ  from  thole  of 
barytes.  It  will  fuffice  to  mention  the  nitrate  and  muriate. 
This  earth,  united  to  nitric  and  muriatic  acid,  forms  falts 
that  fuller  changes  from  expolure  to  air,  which  do  not  hap¬ 
pen  to  the  nitrate  and  muriate  of  barytes.  They  are  like- 
wife  much  more  foluble  in  water,  and  have  cryftals  of  a  pe¬ 
culiar  figure.  The  combinations  of  ftiontites  with  acids  are 
not,  like  thofe  of  barytes,  decompofed  by  pruftiate  of  lime 
or  ofpotafh.  Strontites  and  its  compounds  tinge  flame, 
which  barytes  does  not.  Laftly,  thefe  earths  difagree  in  the 
order  of  their  attractions.  From  thefe  confiderations  it  is 
concluded,  that  the  mineral  is  not  aerated  barytes.. 

It  alfo  is  diftinguifhed  from  calcareous  fpar  or  limeftone  : 
for  it  is  much  heavier^  and  retains  its  fixed  air  with  more 
obftinacy  in  the  fire.  The  incomparably  greater  folubility 
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of  the  pure  earth  in  hot  than  in  cold  water,  and  the  ctyftal-  Strophe 
line  form  it  affumes,  fufficicntly  diftinguifh  it  from  lime,  s  II 
which  the  difpofition  of  the  nitrate  and  muriate  to  cryftal-  f 
Ike  no  lefs  tends  to  do. 

The  moft  remarkable  quality  of  ftrontites  is  that  ef  tin¬ 
ging  flame  of  a  red  colour.  The  muriate  has  it  in  the  moft 
eminent  degree,  and  its  effe&s  are  well  exhibited  by  putting 
a  portion  of  the  fait  on  the  wick  of  a  candle,  which  is  there¬ 
by  made  to  burn  with  a  very  beautiful  blood-red  flame.  The 
nitrate  Hands  next,  then  cry  ft  alii  zed  ftrontites,  and  after  k 
the  acetite.  A  hundred  parts  of  ftrontites  are  compofed  of 
61.2  f  of  earth,  3O.20  of  carbonic  acid,  and  8.59  of 
water. 

STROPHE,  in  ancient  poetry,  a  certain  number  of 
verfes,  including  a  perfect  fenfe,  and  making  the  firft  part  of 
an  ode.  See  Poetry,  n°  130. 

STRUMiE,  fcrophulous  tumors  arifirg  on  the  neck  and 
throat,  conftituting  what  is  commonly  called  the  king’s  evil. 

See  Medicine,  ^349. 

STRUMPFI  A,  in  botany  ;  a  genus  of  plants  belonging 
to  the  clafs  of  fyngenejia ,  and  to  the  order  of  monogami  u 
The  calyx  is  quinquedentate  and  iuperior  ;  the  corolla  is 
pentapetalous  ;  and  the  berry  monofpermous.  There  is  only 
one  fpecies,  the  maritima. 

STRUTHIO,  in  natural  hiftory  ;  a  genus  of  birds  be¬ 
longing  to  the  order  of  grail#  of  Linnaeus ;  but,  according 
to  the  new  claflification  of  Dr  Latham,  it  forms,  along  with 
the  dodo,  caffuarius,  and  rhea,  a  feparate  order  under  the 
name  of  jlruthious .  As  the  dodo  or  didus,  and  rhea,  have 
been  already  deferibed  in  their  proper  place,  we  will  now 
give  fome  account  of  the  oftrich  and  caffowary. 

I.  The  Ostrich  (the  Camelus  of  Linnaeus)  has  a  bill  pjat8 
fomewhat  conical  ;  the  wings  are  fo  fliort  as  to  be  unfit ccccihxb 
for  flying  ;  the  thighs  and  Tides  of  the  body  are  naked  ;  the 
feet  are  formed  for  running,  having  two  toes,  one  only 
of  which  is  furnifhed  with  a  nail.  In  this  refpeft  it 
differs  entirely  from  the  caffowary,  which  has  three  toes 
complete.  The  oftrich  is  without  doubt  the  largeft  of  ail  - 
birds  :  it  is  nearly  eight  feet  in  length,  and  when  Handing 
upright  from  fix  to  eight  feet  in  height.  We  are  told  in 
the  Gentleman’s  Magazine*,  that  two  oftriches  were  (h own  *  Vo\» 
in  London  in  the  year  i  750,  and  that  the  male  was  ic  feetp.  536- 
in  height,  and  weighed  three  hundred  weight  and  a  quarter. 

The  head  and  bill  fomewhat  refemble  thofe  of  a  duck  ;  and 
the  neck  may  be  likened  to  that  of  a  fwau,  but  that  it  is 
much  longer;  the  legs  and  thighs  refemble  thofe  of  an  hen; 
though  the  whole  appearance  bears  a  ftrong  refemblance  to 
that  of  a  camel  But  though  lifually  feven  feet  high  from 
the  top  of  the  head  to  the  ground,  from  the  back  it  is  only 
four  ;  fo  that  the  head  and  neck  are  above  three  feet  lom?-.  > 
From  the  top  of  the  head  to  the  rump,  when  the  neck  is 
ftretched  out  in  a  right  line,  it  is  fix  feet  long,  and  the  tail 
is  about  a  foot  more.  One  of  the  wings,  without  the  fea¬ 
thers,  is  a  foot  and  an  half  ;  and  being  ftretched  out,  with 
the  feathers,  is  three  feet. 

The  plumage  is  much  alike  in  all ;  that  is,  generally  blacn 
and  white;  though  fome  of  them  are  faid  to  be  grey.  There 
are  no  feathers  011  the  (ides,  nor  yet  on  the  thighs,  nor  un¬ 
der  the  wings.  The  lower  part  of  the  neck,  about  half 
way,  is  covered  with  ftill  fmailer  feathers  than  thofe  on  the 
belly  and  back  ;  and  thofe  alfo  are  of  different  colours. 

All  thefe  feathers  are  of  the  fame  kind,  and  peculiar 
'  to  the  oftrich ;  for  other  birds  have  feveral  forts,  fome  of 
which  are  foft  and  downy,  and  others  hard  and  ftrong. 

Oft  rich-feathers  are  almoft  all  as  foft  as  down,  being  utterly 
unfit  to  ferve  the  animal  for  flying,  and  ftill  lefs  adapted  to 
be  a  proper  defence  againft  external  injury.  The  feathers 
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$truthto.  of  other  birds  have  the  webs  broader  «n  ... 

P^V~J  other,  but  thofe  of  the  oil  rich  have  their  fhaft  txa&ly  in  the 
middle.  rJ/he  upper  part  of  the  head  and  neck  are  covered 
with  a  very  fine  clear  white  hair,  that  fhines  like  the  briliks 
of  a  hog ;  and  in  fo  fie  places  there  are  frnall  tufts  of  it, 
confiftiug  of  about  1 2  hairs,  which  grow  from  a  Tingle  fhaft 
about  the  thicknefs  of  a  pin. 

At  the  end  of  each  wing  there  is  a  kind  of  fpur  almoft 
like  the  quill  of  a  porcupine.  It  is  an  inch  long,  being  hol¬ 
low  and  of  an  horny  fubitance.  There  are  two  of  thefe  on 
each  wing;  the  large  th  of  which  is  at  the  extremity  of  the 
bone  of  the  wing,  and  the  other  a  foot  lower.  The  neck 
fetms  to  be  more  (lender  in  proportion  to  that  of  other  birds, 
from  its  not  being  furnifhed  with  feathers.  The  (kin  in 
this  part  is  of  a  livid  flefh*  colour,  which  foirie,  improperly, 
would  have  to  be  blue.  The  bill  is  fhort  and  pointed,  and 
two  inches  and  an  half  at  the  beeinninr.  The  external 
form  of  the  eye  is  like  that  of  a  man,  the  upper  eye-lid  be¬ 
ing  adorned  with  eye-lafhes  which  are  longer  than  thofe  on 
the  lid  below.  The  tongue  is  frnall,  very’  f  ort,  and  com- 
pofed  or  cartilages,  ligaments,  and  membranes,  intermixed 
with  ffefliy  fibres.  In  fome  it  is  about  an  inch  long,  and 
very  thick  at  the  bottom  ;  in  others  it  is  but  half  an  inch, 
being  a  little  forked  at  the  end. 

1  he  thighs  «u*e  very  fleftiy  and  large,  being  covered  with 
a  white  (kin  inclining  to  rednefs,  and  wrinkled  in  the  man¬ 
ner  of  a  net,  whole  mefhes  wiU  admit  the  end  of  the  finger. 
Some  have  very  (mail  feathers  here  and  there  on  the  thighs; 
and  others  again  have  neither  feathers  nor  wrinkles.  What 
are  called  the  legs  of  birds,  in  this  are  covered  before  with 
large  feales.  The  end  of  the  foot  is  cloven,  and  has  two 
very  large  toes,  which,  like  the  leg,  are  covered  with  fades. 
Ihefe  toes  are  of  unequal  hits.  The  larged,  which  is  on 
the  infide,  is  feven  inches  long,  including  the  claw,  which 
is  near  three-fourths  of  an  inch  in  length,  and  almoft  as 
broad.  J  he  other  toe  is  but  tour  inches  long,  and  is  with¬ 
out  a  claw. 

I  he  internal  parts  of  this  animal  are  formed  with  no  lefs 
lwpnnns  peculiarity.  At  the  top  of  the  breaft,  under  the 
,  f  .at  ,s  g'0  mch«  thick  ;  and  on  the  fore-part  of 

teh7|U  •'  '1  hard,aS  futt’  aHd  about  two  inches  and  an 
halt  thick  in  fome  places.  It  has  two  diftinil  ftomachs. 

Ihe  hrft,  which  is  lowermoll,  in  its  natural  fituation  fome- 
wliat  lefembles  t«e  crop-m  other  birds;  but  it  is  confider- 
ably  huger  than  the  other  ftomach,  and  is  fumiflied  with, 
ftrong  mufcular  fibres,  as  well  circular  as  longitudinal.  The 
fecond  ftomach  or  gizzard  has  outwardly  the  fh&pe  of  the 

XtT  THtlT’  f”'  & 

l  .  kidneys  are  eight  inches  long  and  two 

*  fr°  e  thole  of  °ther  birtis  in  nof  beino  di- 

fixture  •  and  has  t'3"'’  y  ^‘.fmitted  down  without 
th«  country  which  firlT  produced^!"  *it  fce611  T  °I 

I'ZTi  t't  f"“ly  ‘1  of  ™cf"Ld 

penial  influent  foTf  U  0wfs  its  hirth  to  their 

or  mere  ferule/  The  A  °h‘  T  tra£ts  more  ™ld 

1  he  Arabians  affert  that  the  oftrich  never 
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one  fide  than  the  drinks ;  and  the  place  of  its  habitation  feems  to  confirm  Struthio. 
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the  allertioii.  in  thefe  formidable  regions  oftriches  are  feen 
in  large  flocks,  which  to  the  diftant  fpedlator  appear  like  a 
i  egiinent  of  cavalry,  and  have  often  alarmed  a  whole  cara¬ 
van.^  There  is  no  defert,  how  barren  foever,  but  what  is 
capable  of  fupplyiug  thefe  animals  with  provifion  ;  they  eat 
aimoft  t-verjr  thing  ;  and  theft  barren  tracts  are  thus  doubly 
prate  fill,  as  they  afford  both  food  and  fecurity.  The  oftrich 
is  of  all  other  animals  the  moil  voracious,  'it  will  devour 
leather,  graft,  hair,  iron,  Hones,  or  any  thing  that  is  given, 
i  hofe  fubftances  which  the  coats  of  the  iiomach  cannot 
foften,  pafs  whole ;  fo  that  glafs,  ftones,  or  iron,  are  exclu¬ 
ded  in  the  form  in  which  they  were  devoured.  In  an  oftrich 
dified l ed  by  Raiiby,  there  appeared  fuch  a  quantity  of  he¬ 
terogeneous  fubftances,  that 'it  was  wonderful  how  any  ani- 
mal  could  digeft  fueh  an  overcharge  of  nourilhment.  Va- 
hfmeri  alfo  found  the  firll  ftoniach  filled  with  a  quantity  of 
incongruous  fubftances  ;  graft,  nuts,  cords,  ftones,  glafs. 
brais,  copper,  iron,  tin,  lead,  and  wood  ;  a  piece  of  Hone 
was  found  among  the  rell  that  weighed  more  than  a  pound. 
He  law  one  of  thefe  animals  that  was  killed  by  devouring  a. 
quantity  of  quicklime.  It  would  feem  that  the  oftrich  is 
obliged  to  fill  up  the  great  capacity  of  its  ftoraach  in  order 
to  be  at  eate  ;  but  that  nutritious  fubftances  not  occurring, 
it  pours  in  whatever  offers  to  fupply  the  void. 

In  their  native  deferts,  however,  it  is  probable  they  live 
chiefly  upon  vegetables,  where  they  lead  an  inoffenfive  and 
locial  life  ;  the  male,  as  Thevenot  affures  us,  afforting  with 
the  female  with  connubial  fidelity.  They  are  laid  to  be 
very  much  inclined  to  vtntry  ;  and  the  make  of  the  parts  in 
both  fexes  leems  to  confirm  the  report.  It  is  probable  alfo 
they  copulate  h'ke  other  birds,  by  comprtffion.  They  lay 
vety  arge  eggs,  fome  of  them  being  above  five  inches  in  dia¬ 
meter,  and  weighing  above  fifteen  pounds.  Thefe  f<ros 
have  a  very  hard  {hell,  fome  what  refembling  thofe  of  the 

crocodile,  except  that  thofe  of  the  latter  are  lefs  and  round- 
or. 

The  feafon  for  laying  depends  on  the  climate  where  the 

animal  is  bred.  In  the  northern  parts  of  Africa,  this  fea- 
ion  is  about  the  beginning  of  July ;  in  the  fbuth,  it  is  about 
the  latter  end  of  December.  Thefe  birds  are  very-  prolific, 
and  lay  generally  from  4c  to  50  eggs  at  one  clutch,  which 
an.  as  ig  as  a  child  s  head.  It  has  been  commonly  report¬ 
ed,  that  the  female  depoiits  them  in  the  fand,  and  covering 
them  up,  leaves  them  to  be  hatched  by  the  heat  of  the  cli¬ 
mate,  and  then  permits  the  young  to  Drift  for  themfelves. 

Very  little  of  this,  however,  is  true :  no  bird  has  a  ftron-rer 
affedhon  tor  her  young  than  the  oftrich,  nor  none  watches 
her  eggs  with  greater  affidmty.  It  happens,  indeed,  in  thofe 
hot  climates,  that  there  is  lefs  neceffity  for  the  continual 
incubation  of  the  female  ;  and  (lie  more  frequently  leaves 
her  eggs,  which  are  in  no  danger  of  being  chilled  by  the 
weather  ;  but  though  fhe  fometimes  foifakes  them  by  day, 
ftie  always  carefully  broods  over  them  by  night;  and  Kol- 
ben,  who  has  hen  great  numbers  of  them  at  the  Cape  of 
Good  Hope,  affirms,  that  they  fit  on  their  eggs  like  other 
birds,  and  that  the  male  and  the  female  take  this  office  by 
turns,  as  he  had  frequent  opportunities  of  obfervino-  No- 

“  11  "T2  trUe  what  is  faid  of  tbeir  forfaking  them  youn-r 
aiter  they  are  excluded  the  IheU.  On  the  contrary,  the 
young  ones  are  not  even  able  to  walk  for  feveral  days  after 
they  are  hatched.  During  this  time  the  old  ones  are  very 
afiiduous  1.1  fupplymg  them  with  graft,  and  very  careful  to- 
de.end  them  from  danger;  nay,  they  encounter  every  dan- 
ger  in  their  defence.  The  young,  when  brought  forth,  arc  ' 
of  an  a*u- colour  the  firft  year,  and  are  covered  with  feathers 
all  over.  But  in  time  thefe  feathers  drop ;  and  thofe  parts 

which, 
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Strmhio.  which  arc  covered  affume  a  different  and 
v“  plumage. 

The  beauty  of  a  part  of  this  plumage,  particularly  the 
long  feathers  that  compofe  the  wings  and  tail,  is  the  chief 
reafon  that  man  has  been  fo  aftivc  in  purfuing  this  harmlefs 
"bird  to  its  deferts,  and  hunting  it  with  no  fmall  degree  of 
cxper.ee  and  labour.  The  ancients  ufed  thofe  plumes  in 
their  helmets  ;  our  military  wear  them  in  their  hats  ;  and 
the  ladies  make  them  an  ornament  in  their  drefs.  Thofe 
feathers  which  are  plucked  from  the  animal  while  alive  are 
much  more  valued  than  thole  taken  when  dead,  the  latter 
«*  being  dry,  light,  and  fubjedt  to  be  worm-eaten. 

Befidc  the  value  of  their  plumage,  fome  of  the  favage  na¬ 
tions  of  Africa  hunt  them  alfo  for  their  fiefh  ;  which  they 
confider  as  a  dainty.  They  fometimes  alio  breed  tliefe  birds 
tame,  to  eat  the  young  ones,  of  which  the  females  are  faid  to 
be  the  greateft  delicacy.  Some  nations  have  obtained  the 
name  of  Struthophagi ,  or  ojlxtch  eaters ,  from  their  peculiar 
fondnefs  for  this  food  ;  and  even  the  Romans  themfelves 
were  not  averfe  to  it.  Even  among  the  Europeans  now, 
the  eg? rs  of  the  oflrich  are  faid  to  be  well  tailed,  and  ex¬ 
tremely  nourifhing  ;  but  they  are  too  fcarce  to  be  fed  upon, 
although  a  fingle  egg  be  a  fufiicient  entertainment  lor  eight 
men. 

As  the  fpoils  of  the  oflrich  are  thus  valuable,  it  is  not  to 
‘be  wondered  at  that  man  has  become  their  mofl  affiduous 
purfuer.  For  this  purpofe,  the  Arabians  train  up  tlieir  beft 
and  fleeteft  horfes,  and  hunt  the  oflrich  (till  in  view.  Per- 
haps,  of  all  other  varieties  of  the  chafe,  this,  though  the 
mofl  laborious,  is  yet  the  mofl  entertaining.  As  foon  as  the 
hunter  comes  within  fight  of  his  pt'ey,  he  puts  on  his  horfe 
with  a  gentle  gallop,  fo  as  to  keep  the  oilrich  Hill  in  light ; 
yet  not  fo  as  to  terrify  him  from  the  plain  into  the  moun¬ 
tains.  Of  all  known  animals,  the  oflrich  is  by  far  the  fwift- 
eft  in  running  ;  upon  obferving  himfelf,  therefore,  purfued 
at  a  diflance,  he  begins  to  run  at  firfl  but  gently  ;  either 
inlenfible  of  his  danger,  or  fure  of  efcaping.  In  this  fitua- 
tion,  he  fomewhat  refembles  a  man  at  full  fpeed  ;  his  wings, 
like  two  arms,  keep  working  with  a  motion  correfpondent 
to  that  of  his  legs ;  and  his  fpeed  would  very  foon  fnatch 
him  from  the  view  of  his  purfuers  ;  but,  unfortunately  for 
the  filly  creature,  inflead  of  going  off  in  a  direct  line,  he 
takes  his  courfe  in  circles ;  while  the  hunters  Hill  make  a 
fmall  courfe  within,  relieve  each  other,  meet  him  at  unex¬ 
pected  turns,  and  keep  him  thus  Hill  employed,  dill  follow¬ 
ed,  for  two  or  three  days  together.  At  lafl,  fpent  with  fa¬ 
tigue  and  famine,  and  finding  all  power  of  efcape  impofhble, 
he  endeavours  to  hide  himfelf  from  thofe  enemies  he  cannot 
avoid,  and  covers  his  head  in  the  fand  or  the  firll  thicket  he 
meets.  Sometimes,  however,,  he  attempts  to  face  his  pur¬ 
ifiers  ;  and  though  in  general  the  mofl  gentle  animal  in  na¬ 
ture,  when  driven  to  desperation  he  defends  himfelf  with 
his  beak,  his  wings,  and  his  feet.  Such  is  the  force  of  his 
motion,  that  a  man  would  be  utterly  unable  to  withfland 
him  in  the  Shock. 

The  Struthophagi  have  another  method  of  taking  this 
bird  :  they  cover  themfelves  with  an  oflrich’s  fkin,  arid  paf- 
fmg  up  an  arm  through  the  neck,  thus  counterfeit  all  the 
motions  or  this  animal.  By  this  artifice  they  approach  the 
oflrich,  which  becomes  an  eafy  prey.  He  is  fometimes  alfo 
taken  by  dogs  and  nets ;  but  the  mofl  ufual  way  is  that 
mentioned  above. 

When  the  Arabians  have  thus  taken  an  oflrich,  they  cut 
its  throat ;  and  making  a  ligament  below  the  opening,  they 
ihake  the  bird  as  one  would  rinfe  a  barrel;  then  taking  off 
the  ligature,  there  runs  out  from  the  wound  in  the  throat  a 
confide  rable  quantity  of  blood  mixed  with  the  rat  of  the  ani- 
©aal;  and  this  is  confideredas  one  of  their  greateft  dainties. 
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more  becoming  They  next  flea  the  bird  ;  and  of  the  fkin,  which  is'ftrong  S-nnVa 
and  thick,  fometimes  make  a  kind  of  veil,  which  anfwers  the  w 
purpofes  of  a  cuirals  and  a  buckler. 

There  are  others  who,  more  compafiionate  or  more  pro¬ 
vident,  do  not  kill  their  captive,  but  endeavour  to  tame  it, 
for  the  puroofes  of  fupplying  thofe  feathers  which  are  in  fo 
great  requell.  The  inhabitants  of  Dara  and  Lybia  breed 
up  whole  flocks  of  them,  and  they  are  tamed  with  very  little 
trouble.  But  it  is  not  for  their  feathers  alone  that  they  are 
prized  in  this  domeilic  Hate ;  they  are  often  ridden  upon 
and  nfed  as  horfes.  Moore  allures  us,  that  at  Joar  he  faw  a 
man  travelling  upon  an  oflrich  ;  and  Adanfon  afferts,  that 
at  the  factory  of  E’odore  he  had  two  oflriches,  which  were 
then  young,  the  ilrongefl  of  which  ran  iwifter  than  the  beft 
Englifh  racer,  although  he  carried  two  negroes  on  his  back. 

As  foon  as  the  animal  perceived  that  it  was  thus  loaded,  it 
fet  off  running  with  all  its  force,  and  made  feveral  circuits 
round  the  village  ;  till  at  length  the  people  were  obliged  to 
flop  it  by  barring  up  the  way.  How  far  this  flrength  and 
fwiftnefs  maybeufeful  to  mankind;  even  in  a  polifhed  flate, 
is  a  matter  that  perhaps  deferves  inquiry. 

IT.  The  Cassowary  (the  Cafuarius  of  Linnaeus,  and  Ga~ 
hated  Ca][o<wary  of  Dr  Latham)  was  firfl  brought  into  Eu¬ 
rope  from  Java  by  the  Dutch  about  the  year  1597* 
nearly  equal  in  fize  to  the  oflrich,  but  its  legs  are  much 
thicker  and  flronger  in  proportion.  This  conformation  gives 
it  an  air  of  flrength  and  force,  which  the  fiercenefs  and  fin- 
gularity  of  its  countenance  confpire  to  render  formidable  It 
is  five  feet  and  anhalflong  from  the  point  of  the  bill  to  the 
extremity  of  the  claws.  The  legs  are  two  feet  and  an  half 
high  from  the  belly  to  the  end  of  the  claws.  The  head  and 
neck  together  are  a  foot  and  an  half ;  and  the  largell  toe, 
including  the  claw,  is  five  inches  long.  The  claw  alone  of 
the  lead  toe  is  three  inches  and  a  half  in  length.  The  wing 
is  fo  fmall  that  it  does  not  appear,  it  being  hid  under  the 
feathers  of  the  back.  In  other  birds,  a  part  of  the  feathers 
ferve  for  flight,  and  are  different  from  thofe  that  ferve  mere¬ 
ly  for  covering ;  but  in  the  caffowary  all  the  feathers  are  of 
the  fame  kind,  and  outwardly  of  the  fame  colour.  They 
are  generally  double,  having  two  long  fhafts,  which  grow 
out  of  a  fhort  one,  which  is  fixed  in  the  Hein.  Thofe  that 
are  double  are  always  of  an  unequal  length  ;  for  fome  are 
14  inches  long,  particularly  on  the  rump,  while  others  are 
not  above  three.  The  beards  that  adorn  the  flem  or  fhaft 
are  about  half-way  to  the  end,  very  long,  and  as  thick  as 
an  horfe-hair,  without  being  fuhdivided  into  fibres.  The 
flem  or  fhaft  is  flat,  filming,  black,  and  knotted  below;  and 
from  each  knot  there  proceeds  a  beard ;  likewife  the  beards 
at  the  end  of  the  large  feathers  are  perfectly  black,  and  to¬ 
wards  the  root  of  a  grey  tawny  colour  ;  fhorter,  more  foft, 
and  throwing  out  fine  fibres  like  down;  fo  that  nothing  ap¬ 
pears  except  the  ends,  which  ate  hard  and  black  ;  becaufe 
the  other  part,  compofed  or  down,  is  quite  covered.  There 
are  feathers  on  the  head  and  neck  ;  but  they  are  fo  fhort 
and  thinly  Town,  that  the  bird's  fkin  appears  naked,  except 
towards  the  hinder  part  of  the  head,  where  they  are  a  little 
longer.  The  feathers  '  which  adorn  the  rump  are  extremely 
thick  ;  but  do  not  differ  in  other  refpe&s  from  the  reft,  ex¬ 
cepting  their  being  longer.  The  wings,  when  they  are  de¬ 
prived  of  their  feathers,  are  but  three  inches  long  ;  and  the 
feathers  are  like  thofe  on  other  parts  of  the  body.  The 
ends  of  the  wings  are  adorned  with  five  prickles,  of  different 
lengths  and  thicknefs,  which  bend  like  a  bow  :  thefe  are 
hollow  from  the  roots  to  the  very  points,  having  only  that 
flight  fubftance  within  which  all  quills  are  known  to  have. 

The  longefl  of  thefe  prickles  is  1 1  inches  ;  and  it  is  a  quar¬ 
ter  of  an  inch  in  diameter  at  the  root,  being  thicker  there 
than  towards  the  extremity  ;  the  point  feems  bioken  offi 
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The  part,  however,  which  mod  diftiaguifties  this  animal 
is  the  head  ;  which,  though  fmall,  like  that  of  an  oftrich, 
does  not  fail  to  infpire  fome  degree  of  terror.  It  is  bare  of 
feathers,  and  is  in  a  manner  armed  with  an  helmet  of  horny 
fiibftance,  that  covers  it  from  the  root  of  the  bill  to  near 
half  the  head  backwards.  This  helmet  is  black  before  and 
yellow  behind.  Its  fubftance  is  very  hard,  being  formed  by 
the  elevation  of  the  bone  of  the  Ikull ;  and  it  confifts  of  fe- 
veral  plates,  one  over  another,  like  the  horn  of  an  ox.  Some 
have  fuppofed  that  this  was  fried  every  year  with  the  fea¬ 
thers  ;  but  the  molt  probable  opinion  is,  that  it  only  exfo¬ 
liates  (lowly  like  the  beak.  To  the  peculiar  oddity  of  this 
natural  armour  may  be  added  the  colour  of  the  eye  in  this 
animal,  which  is  a  bright  yellow;  and  the  globe  beingabove 
an  inch  and  a  half  in  diameter,  give  it  an  air  equally  fierce 
and  extraordinary.  The  hole  of  the  ear  is  very  large  and 
open,  being  only  covered  with  fmall  black  feathers.  The 
(ides  of  .the  head,  about  the  eye  and  ear,  being  deftitute  of 
any  covering,  are  blue,  except  the  middle  of  the  lower  eye¬ 
lid,  which  is  white.  The  part  of  the  bill  which  anfwers  to 
the  upper  jaw  in  other  animals  is  very  hard  at  the  edges 
above,  and  the  extremity  of  it  is  like  that  of  a  turkey-cock. 
The  end  of  the  lower  mandible  is  (lightly  notched,  and  the 
whole  is  of  a  greyifh  brown,  except  a  green  fpot  on  each 
fide.  As  the  beak  admits  a  very  wide  opening,  this  con¬ 
tributes  not  a  little  to  the  bird’s  menacing  appearance.  The 
neck  is  of  a  violet  colour,  inclining  to  that  of  (late  ;  and  it 
is  red  behind  in  feveral  places,  but  chiefly  in  the  middle. 
About  the  middle  of  the  neck  before,  at  the  rife  of  the 
large  feathers,  there  are  two  procefles  formed  by  the  fkin, 
which  refemble  fomewhat  the  gills  of  a  cock,  but  that  they 
are  blue  as  well  as  red.  The  fkin  which  covers  the  fore¬ 
part  of  the  bread,  on  which  this  bird  leans  and  refts,  is  hard, 
callous,  and  without  feathers.  The  thighs  and  legs  are  co¬ 
vered  with  feathers,  and  are  extremely  thick,  ftrong,  flraight, 
and  covered  with  feales  of  feveral  friapes  ;  but  the  legs  are 
thicker  a  little  above  the  foot  than  in  any  other  place.  The 
toes  are  likewffe  covered  with  feales,  and  are  but  three  in 
number  ;  for  that  which  fhould  be  behind  is  wanting.  The 

claws  are  of  a  hard  folid  fubftance,  black  without  and  white 
within. 

The  internal  parts  are  equally  remarkable.  The  cafTo- 
vary  unites  with  the  double  ftomach  of  animals  that  live 
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mon,  and  ftones,  but  even  live  and  burning  coals,  without  Steuthio 
testifying  the  fmalleft  fear  or  feeling  the  lead  injury.  It  is  II 
faid,  that  the  paflage  of  the  food  through  its  gullet  is  per-  Slr>'mon- 
formed  fo  fpeedily,  that  even  the  very  eggs  which  it  has 
fwallowed  whole  pafs  through  it  unbroken  in  the  fame  form 
they  went  down.  In  fadt,  the  alimentary  canal  of  this  ani. 
mal,  as  was  obferved  above,  is  extremely  fhort ;  and  it  may 
happen,  that  many  kinds  of  food  are  indigeftible  in  its  fto¬ 
mach,  as  wheat  or  currants  are  to  man,  when  fwallowed 
whole. 

The  caffowary’s  eggs  are  of  a  grey-afh  colour,  inclining 
to  green.  They  are  not  fo  large  nor  fo  round  as  thofe  of 
the  oftrich.  They  are  marked  with  a  number  of  little  tu¬ 
bercles  of  a  deep  green,  and  the  fhell  is  not  very  thick.  The 
largeft  of  thefe  is  found  to  be  15  inches  round  one  way* 
and  about  1 2  the  other.  1 

The  fouthern  parts  of  the  moft  eaftern  Indies  feem  to 
be  the  natural  climate  of  the  cafTowary.  His  domain,  if  we 
may  fo  call  it,  begins  where  that  of  the  oftrich  terminates. 

The  latter  has  never  been  found  beyond  the  Ganges;  while 
the  cafTowary  is  never  feen  nearer  than  the  iflands  of  Banda, 

Sumatra,  Java,  the  Molucca  iflands,  and  the  correfponding 
parts  of  the  continent.  Yet  even  here  this  animal  feems 
not  to  have  multiplied  in  any  confiderable  degree,  as  we 
find  one  of  the  kings  of  Java  making  a  prefent  of  one  of 
thefe  biids  to  the  captain  of  a  Dutch  fhip,  confidering  it  as 
a  very  great  rarity. 

2.  The  Cafuarius  Nov*  Holland !*,  or  New  Holland  caf- 
fowary,  differs  confiderably  from  the  common  cafTowary. 

It  is  a  much  larger  bird,  Handing  higher  on  its  legs,  and 
having  the  neck  longer  than  in  the  common  one.  Total  Govern*, 
length  feven  feet  two  inches.  The  bill  is  not  greatly 
rent  from  that  of  the  common  cafTowary;  but  the  horny  n 
appendage  or  helmet  on  the  top  of  the  head  in  this  fpecies  > 
is  totally  wanting :  the  whole  of  the  head  and  neck  is  alfo 
covered  with  feathers,  except  the  throat  and  fore  part  of 
the  neck  about  half  way,  which  are  not  fo  well  feathered  as 
the  reft;  whereas  in  the  common  cafTowary  the  head  and 
neck  are  bare  and  carunculated  as  in  the  turkey. 

The  plumage  in  general  confifts  of  a  mixture  of  brown 
and  grey,  and  the  feathers  are  fomewhat  curled  or  bent  at 
the  ends  in  the  natural  ftate  :  the  wings  are  fo  very  fhort  as 

to  bp  totullv  nfiplpfe  fllrrk*-  n  —  _ l  r  1 
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than  thofe  of  the  oftrich!  Vhe  "heart  i^ver v  fmall  ^ ?he!^  ftandlnS  0ut  a  The  long  fpines  which  are  feen 

inch  and  an  half  Ion.,  and  an  11^2  ’  til5  “v?*  WingS  ?  ^  C°mm°n  f°rt  are  in  this  »ot  obfer. 

“■  .  an  lnch  broad  at  the  vable,  nor  is  there  any  appearance  of  a  tail.  The  legs  are 

ftout,  formed  much  as  in  the  galeated  cafTowary,  with  the 
addition  of  their  being  jagged  or  fawed  the  whole  of  their 
length  at  the  back  part. 

This  bird  is  not  uncommon  in  New  Holland,  as  fevera! 
of  them  have  been  feen  about  Botany  Bay  and  other  parts. 
Although  it  cannot  fly,  it  runs  fo  fwiftly,  that  a  greyhound 
can  fcarcely  overtake  it.  The  flefh  is  faid  to  be  in  tafte  not 
unlike  beef. 

.  S^RUTHIOLA,  {n  botany  •  a  genus  of  plants  belong- 
ing  to  the  clafs  of  tetramlr\ay  and  order  of  monogynia .  The 
The  manner  in  which  this  animal  moves  is  nnt  T  ,rc  „  f  corolla  is  wanting  ;  the  calyx  is  tnbulous,  with  eight  glan- 

dinary  than  its  appearance.  Inftead  of  sroiniT  r  “  M  at  ltS  I^1“thf »  tbe  berT  ls  without  juice,  and  mono- 

’  •  '  *  iZFl*  g0Wg  dlrC<ftl7  for-  fp^mous.  The  fpec.es  are  three,  the  virgata,  erefta,  and 

nana,  all  of  foreign  extra&ion. 

.  STRYCHNOS,  in  botany  :  A  genus  of  plants  belong¬ 
ing  to  the  clafs  o  f  pentandria,  and  order  of  monogyma  ;  and 
in  the  natural  fyftem  ranging  under  the  28th  order,  Lurid*. 
The  corolla  is  quinquefid ;  the  berry  is  unilocular,  with  a 
woody  bark.  The  fpecies  are  three,  the  nux  vomica,  CQ- 
lubnna,  and  potatorum,  natives  of  foreign  countries. 
STRYMON  (anc.  geog.),  formerly  Conozus  ,\a river  con- 

^  ftituting 


but  an 

bafe.  Upon  the  whole,  it  has  the  head  of*  aTarrior!  the 
ofacourfer?  **  ^  °f  &  PorcuPine.  and  the  fwiftnefs 

Thus  formed  for  a  life  of  hoftility,  for  terrifying  others, 
and  for  its  own  defence,  it  might  be  expefted  that  the  caf 

SratiInWaBn!  m°ftffierce  and  terrible  alma's  of  the 

ter  T,  ’  Butnothingls  oppofite  to  its  natural  charac- 

7tlt;e-erark!  °,therS;  and  :nftead  of  the  '-HI.  when 
attacked,  it  rather  makes  ufe  of  its  legs,  and  kicks  like  a 


'  .  7  ‘  initeaa  or  gointi  d  redlv  for- 

ward,  n  Teems  to  kick  up  behind  with  one  leg;  and  then 
making  a  bound  onward  with  the  other,  it  goes  with  fuch 
prodigious  velocity,  that  the  fwifteft  racer  would  be  left  far 

the^ftridT  ofwracioufnefs  which  we  perceived  in 

lowseverv  tf  .l  “  ftr°ng,y  ^re-  The  cafTowary  f.al- 
let.  The  rl  'ngl  C°T  W'thm  the  capacky  of  its  gul- 

VoL.XVIII.1partri,.that  *  C*D  devour  not  onlY 
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flitutincr  the  ancient  limits  of  Macedonia  and  Thrace  ?  riling 
jn  mount  Scombrus  (Ariflotle).  Authors  differ  as  to  the 
modern  name  of  this  river. 

STRYPE  (John),  was  descended  from  a  German  fami¬ 
ly,  born  at  London,  and  educated  at  Cambridge.  .  He  was 
vicar  of  Low  Layton  in  Eflex,  and  diftinguifhed  himfelf  by 
Lis  compilations  of  Lives  and  Memoirs  ;  in  which,  as  Dr 
Lirch  remarks,  his  fidelity  and  induftry  will  always  give  a 
value  to  his  writings,  however  deftitute  they  may  be  of  the 
graces  of  flyle.  He  died  in  1737,  after  having  enjoyed  his 

vicarage  near  68  years.  ,  . 

STUART  (Dr  Gilbert),  was  born  at  Edinburgh  in 
the  year  1742.  His  father  Mr  George  Stuart  was  profef- 
for  of  humanity  in  the  univerfity,  and  a  man  of  confiderable 
eminence  for  his  claffical  tafte  and  literature.  I’or  thele  ac¬ 
complishments  he  was  probably  indebted  in  no  fmall  degree 
to  his  relation  the  celebrated  Ruddiman,  with  whom  both 
he  and  his  fon  converfed  familiarly,  though  they  afterwards 
united  to  injure  his  fame. 

Gilbert  having  finiihed  his  claffical  and  philosophical  {tu¬ 
ples  in  the  grammafTchool  and  univerfity,  applied^himfelf 
to  jurifprudence,  without  following  or  probably  intending 
to  follow  the  profeffiion  of  the  law.  For  that  profdlion  he 
has  been  reprefented  as  unqualified  by  indolence  ;  by  a^af- 
fion  which  at  a  very  early  period  of  life  he  difplayed  for  ge¬ 
neral  literature  ;  or  by  boundlefs  diflipation  : — and  all  thefe 
circumftances  may  have  contributed  to  make  him  relmquiih 
purfuits  in  which  he  could  hope  to  fucceed  only  by  patient 
perfeverance  and  ftri&  decorum  of  manners.  That  he  did 
not  wafte  his  youth  in  idleneis,  is,  however,  evident  from 
An  Hiftorical  Diffiertation  concerning  the  Antiquity  of  the 
Britifh  Conftitution,  which  he  publifhed  before  he  had  com*1 
pleted  his  twenty-fecond  year,  and  which  had  fo  much  me¬ 
rit  a3  to  induce  the  univerfity  of  Edinburgh  to  confer  upon 
the  author,  though  fo  young  a  man,  the  degree  of  LL.D. 

After  a  ftudious  interval  of  fome  years,  he  produced  a 
valuable  work,  under  the  title  of  A  View  of  Society  in 
Europe,  in  its  Progrefs  from  Rudenefs  to  Refinement ;  or, 
Inquiries  concerning  the  Hiftory  of  Laws,  Government,  and 
Manners.  He  had  read  and  meditated  with  patience  on 
the  moft  important  monuments  of  the  middle  ages  ;  .and  in 
this  volume  (which  fpeedily  reached  a  fecond  edition)  he 
aimed  chiefly  at  the  praife  of  originality  and  invention,  and 
difeovered  an  induftry  that  is  feldom  conn eded  with  ability 
and  difeernment.  About  the  time  of  the  publication  of 
the  fir  ft  edition  of  this  performance,  having  turned  his 
thoughts  to  an  academical  life,  he  afked  for  the  profeffior- 
ihip  of  public  law  in  the  univerfity  of  Edinburgh.  Accord¬ 
ing  to  his  own  account  he  had  been  promifed  that  place  by 
the  minifter,  but  had  the  mortification  to  fee  the  profeffior- 
ihip  bellowed  on  another  and  all  his  hopes  biafted  by  the 
influence  of  Dr  Robertfon,  whom  he  reprefented  as  under  ob¬ 
ligations  to  him. 

To  the  writer  of  this  article,  who  was  ^ftranger  to  thefe 
rival  candidates  for  hiftorical  fame,  this  part  of  the  ftory 
feems  very  incredible  ;  as  it  is  not  eafy  to  conceive  how  it 
ever  could  be  in  the  power  of  Dr  Stuart  to  render  to  the 
learned  Principal  any  effiential  fervice.  It  was  believed  in¬ 
deed  by  the  earl  of  Buchan,  and  by  others,  who  obferved 
that  the  illiberal  jealoufy  not  unfrequent  in  the  world  of 
letters,  \va3  probably  the  fource  of  this  oppofition  ;  which 
entirely  broke  the  intimacy  of  two  perfons  who,  before  that 
time,  were  underftood  to  be  on  the  moft  friendly  footing 
with  each  other.  Ingratitude,  however,  is  as  likely  to  have 
*  Chalmtrs  keen  tfoe  Y.jce  Qf  Dr  Stuart  as  of  Dr  Robertfon;.  for  we 
*n  his Iff e  have  been  told  by  a  writer*,  who,  at  leafl  in  one  inftance, 
t:  l’  has  completely  proved  what  he  affirms,  that  “  fuch  was  Gil* 


bert  Stuart's  laxity  of  principle  as  a  man,  that  he  eonfider* 

ed  ingratitude  as  one  of  the  moft  venial  fins  ;  fuch  was  his _ 

conceit  as  a  writer,  that  he  regarded  no  one's  merits  but 
his  own  ;  fuch  were  his  difappointments,  both  a3  a  writer 
and  a  man,  that  he  allowed  his  peevifhnefs  to  four  into  ma¬ 
lice,  and  indulged  his  malevolence  till  it  fettled  in  corrup¬ 
tion. M  . 

Soon  after  this  disappointment  Dr  Stuart  went  to  Lon¬ 
don,  where  he  became  from  1768  to  1774  one  of  the  wri¬ 
ters  of  the  Monthly  Review.  In  1 772  Dr  Adam^re&or  of 
the  high  fchool  at  Edinburgh,  publifhed  a  Latin  Grammar, 
which  he  intended  as  an  improvement  of  the  famous  Ruddi- 
man’s.  Stuart  attacked  him  in  a  pamphlet  under  the  name 
of  Bujhby ,  and  treated  him  with  much  feverity.  In  do¬ 
ing  this,  he  was  probably  aduated  more  by  fome  perfonaL 
diftike  of  Dr  Adam  than  by  regard  for  the  memory  of  his 
learned  relation;  for  on  other  occafions  he  fhowed  fufficient- 
ly  that  he  had  no  regard  to  Ruddimau’s  honour  as  a  gram* 
marian,  editor,  or  critic.  # 

In  1774  he  returned  to  his  native  city,,  and  began  the 
Edinburgh  Magazine  and  Review,  in  which  he  .  difeuffied 
the  liberty  and  conftitution  of  England,  and  diftinguifhed 
himfelf  by  an  inquiry  into  the  chara&er  of  John  Knox  the 
reformer,  whofe  principles  he.  reprobated  in  the  fevereft 
terms.  About  this  time  he  revifed  and  publifhed  Sullivan's 
Lectures  on  the  Conftitution  of  England.  Soon  after  he 
turned  his  thoughts  to  the  hiftory  of.Scotland,  and  pub- 
lifhed  Obfervations  concerning  its  Public  Law  and.  Conftw 
tutional  Hiftory;  in  which  he  examined  with  a. critical  care 
the  preliminary  book  to  Dr  Robertfon  s  Hiftory.  His 
next  work  was  The  Hiftory  of  the  Reformation  ;  a  book 
which  deferves  praife  for  the  eafy  dignity  of  the  narrative* 
and  for  ftri&  impartiality.  His  laft  great  work,  The  HiU 
tory  of  Scotland  from  the  Eftablifhment  of  the  Reformation 
to  the  Death  of  Queen  Mary,  which  appeared  in  1782,  lias 
been  very  generally  read  and  admired.  His  purpofe  was  to 
vindicate  the  chara&er  of  the  injured  queen,  and  expofe  the 
weaknefs  of  the  arguments  by  which  Dr  Robertfon  had  en¬ 
deavoured  to  prove  her  guilty:  but  though  the  flyle. of  this 
work  is  his  own,  it  contains  very-  little  matter. which  was 
not  fnrnifhed  by  Goodall  and  Tytler  ;  and  it  is  with  the 
arms  which  thefe  two  writers  put  into  his  hands  that  Dr 
Stuart  vanquifhed  his  great  antagonifi 

In  1782  he  once  more  vifited  London,  and  engaged  in 
the  Political  Herald  and  Englifh  Review  ;  but  the  jaundice 
and  dropfy  increafing  on. him,  he  returned  by  fea  to  liis  na¬ 
tive  country,  where  he  died  in  the  houfe  of  his  father,  on  the 

13th  of  Auguft  1786. 

In  his  perfon  Dr  Stuart  was  about  the  middle  fize  and 
juftly  proportioned.  His  countenance  was  modeft  and  ex- 
preffive,  fometimes  glowing  with  fentiments  of  friendfhip,  of 
which  he  was  truly  fufceptible,  and  at  others  darting  that 
fatire  and  indignation  at  folly  and  vice  which  appear  in  feme 
of  his  writings.  He  was  a  boon  companion  ;  and,  with  a: 
conftitution  that  might  have  flood  the  (hock  of  ages,  he  fell 
a  premature  martyr  to  intemperance.  His  talents  were  cer¬ 
tainly  great,  and  his  writings  are  ufeful ;  but  he  feems  to 
have  been  influenced  more  by  pafiion  than  prejudice,  and 
in  his  cliara&er  there  was  not  much  to  be  imitated. 

STUCCO,  in  building,  a  compofition  of  white  marble 
pulverifed,  and  mixed  with  plafter  of  lime  ;  and  the  whole 
being  fifted  and  wrought  up  with  water,  is  to  be  ufed  like 
common  plafter  1  this  is  called  by  Pliny  marmoraium  opus9 
and  albarium  opus .  -  . 

A  patent  has  been  granted  to  Mr  B.  Higgins  for  m- 
vca  ing  a  new  kind  of  ftucco,  Qr  water-cement,  more  firm 


Stuart, 

Stucco. 


and  durable  than  any  heretofore*  Its  compohtion. 


as  ex- 

traded 
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£tueeo.  tra&ed  from  the  fpecificaticm  figned  by  himfelf,  Is  as  fol- 
•— “V-^Jows  ;  44  Drift- farid,  or  quarry  (a)  fand,  which  confifts  chief-, 
]v  of  hard  quartofe  flat- faced  grains  with  {harp  angles; 
which  is  the  freeft,  or  may  be  moft  eafily  freed  by  wafhing, 
from  clay,  falts,  and  calcareous,  gypfeous,  or  other  grains 
lefs  hard  and  durable  than  quartz  ;  which  contains  the  fmalb 
eft  quantity  of  pyrites  or  heavy  metallic  matter  infeparable 
by  wafliing  ;  and  which  fuffers  the  fmalleft  diminution  of 
its  bulk  in  wafhing  in  the  following  manner — is  to  be  pre¬ 
ferred  before  any  other.  And  where  a  coarfe  and  a  fine 
fand  of  this  kind,  and  correfponding  in  the  fize  of  their 
grains  with  the  coarfe  and  fine  fands  hereafter  defcribed, 
cannot  be  eafily  procured,  let  fuch  fand  of  the  foregoing 
quality  be  chofen  as  may  be  forted  and  cleanfed  in  the  fol¬ 
lowing  manner  : 

44  Let  the  fand  be  lifted  in  ftreaming  clear  water,  thro’ 
a  fieve  which  /hall  give  paflage  to  all  fuch  grains  as  do  not 
exceed  tme-fixteerith  of  an  inch  in  diameter  ;  and  let  the 
ftream  of  water  and”  the  fifting  be  regulated  fo  that  all  the 
fand,  which  is  much  finer  than  the  Lynn-fand  commonly 
ufed  in  the  London  glafs^houfes,  together  with  clay  and 
every  other  matter  fpecifically  lighter  than  fand,  may  be 
wafhed  away  with  the  ftream,  whilfl  the  purer  and  coarfer 
fand,  which  pafles  through  the  fieve,  fubfides  in  a  conveni¬ 
ent  receptacle,  and  whilft  the  coarfe  rubbilh  and  rubble  re¬ 
main  on  the  fieve  to  be  reje&ed. 

“  Let  the  fand  which  thus  fubfides  in  the  receptacle  be 
■wafhed  in  clean  ftreaming  water  through  a  finer  fieve,  fo 
as  to  be  further  cleanfed  and  foiled  into  two  parcels ;  a  coar¬ 
fer,  which  will  remain  in  the  fieve  which  is  to  give  paflage 
to  fuch  grains  of  fand  only  as  are  lefs  than  one- thirtieth  of 
an  inch  in  diameter,  and  which  is  to  be  faved  apart  under 
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the  name  of  eoarfe /and;  and  a  finer,  which  will  pafs  thro* 
the  fieve  and  fubfide  in  the  water,  and  which  is  to  be  faved'' 
apart  under  the  name  of fine  fand . — Let  the  coarfe  and  the 
fine  fand  be  dried  feparately,  either  in  the  fun  or  on  a  clean 
iron-plate,  fet  on  a  convenient  furface,  in  the  manner  of  a 
fand-heat  (b), 

“  Let  lime  be  chofen  (c)  which  is  ftone-lime,  which 
heats  the  moft  in  flaking,  and  flakes  the  quickefl  when  du¬ 
ly  watered  ;  which  is  the  frefheft  made  and  clofeft  kept,; 
which  diflolves  in  diftilled  vinegar  with  the  leaft  effervef- 
cence,  and  leaves  the  fmalleft  refidue  infoluUe,  and  in  this 
refidue  the  fmalleft  quantity  of  clay,  gypfum,  or  martial 
matter. 

44  Let  the  lime  chofen  according  to  thefe  important  rules 
be  put  in  a  brafs-wired  fieve  to  the  quantity  of  14  pounds* 
Let  the  fieve  be  finer  than  either  of  the  foregoing  ;  the  fi¬ 
ner,  the  better  it  will, be  :  let  the  lime  be  flaked  (d)  by- 
plunging  it  in  a  butt  filled  with  foft  water,  and  railing  it 
out  quickly  and  fuffering  it  to  heat  and  fume,  and  by  re¬ 
peating  this  plunging  and  raifing  alternately,  and  agitating 
the  lime,  until  it  be  made  to  pafs  through  the  fieve  into  the 
water ;  and  let  the  part  of  the  lime  which  does  not  eafily 
pafs  through  the  fieve  be  reje&ed :  and  let  frefh  portions 
of  the  lime  be  thus  lifed,  until  as  many  (e)  ounces  of  lime 
have  paffed  through  the  fieve  as  there  are  quarts  of  water 
in  the  butt.  Let  the  water  thus  impregnated  ftand  in  the 
butt  clofely  covered  (f)  until  it  becomes  clear  ;  and  through 
wooden  (g)  cocks  placed  at  different  heights  in  the  butt, 
let  the  clear  liquor  be  drawn  off  as  faft  (h;  and  as  low  as 
the  lime  fubfides,  for  ufe.  This  clear  liquor  I  call  the  ce¬ 
menting  liquor  (1).  The  freer  the  water  is  from  faline  mat¬ 
ter,  the  better  will  be  the  cementing  liquor  made  with  it. 

F  2  “  Let 


(a)  “  This  is  commonly  called  pit/and. 

(b)  44  The  fand  ought  to  be  ftirred  up  continually  until  it  is  dried,  and  is  then  to  be  taken  off ;  for  otherwife  the  eva¬ 
poration  will  be  very  flow,  and  the  fand  which  lies  next  the  iron  plate,  by  being  overheated,  will  be  difcoloured. 

(c)  4 4  1  he  preference  given  to  ftone-lime  is  founded  on  the  prefent  practice  in  the  burning  of  lime,  and  on  the 
clofer  texture  of  it,  which  prevents  it  from  being  fo  foon  injured  by  expofure  to  the  air  as  the  more  fpongy  chalk- 
lime  is ;  not  on  the  popular  notion  that  ftone-lime  has  fomething  in  it  whereby  it  excels  the  beft  chalk  in  the  cementing 
properties. .  The  gypfum  contained  in  lime-ltone  remains  unaltered,  or  very  little  altered,  in  the  lime,  after  the  burn¬ 
ing  ;  but  it  is  not  to  be.  expelled  that  clay  or  martial  matter  fhould  be  found  in  their  native  ftate  in  well-burned  lime  & 
for  they  concrete  or  vitrify  with  a  part  of  the  calcareous  earth,  and  conftitute  the  hard  grains  or  lumps  which  remain  un- 
diffolved  in  weak  acids,  or  are  feparable  from  the  flaked  lime  by  fifting  it  immediately  through  a  fieve. 

(d)  44  This  method  of  impregnating  the  water  with  lime  is  not  the  only  one  which  may  be  adopted.  It  is,  how¬ 

ever,  preferred  before  others,  becaufe  the  water  clears  the  fooner  in  confequcnce  of  its  being  warmed  by  the  flaking 
lime  ;  and  the  gypfeous  part  of  the  lime  does  not  diffufe  itfelf  in  the  water  fo  freely  in  this  way  as  it  does  when  the 
lime  is  flaked  to  fine  powder  in  the  common  method,  and  is  then  blended  with  the  water;  for  the  gypfeous  part  of 
the  lime  flakes  at  firft  into  grains  rather  than  into  fine  powder,  and  will  remain  on  the  fieve  after  the  pure  lime  has 
paffed  through,  long  enough  to  admit  of  the  intended  feparation  ;  but  when  the  lime  is  otherwife  flaked,  the  gypfeous 
grains  have  time  to  flake  to  a  finer  powder,  and  palling  through  the  fieve,  diffolve  in  the  water  along  with  the  lime.  I 
have  imagined  that  other  advantages  attended  this  method  of  preparing  the  lime-water,  but  I  cannot  yet  fpeak  of  them 
with  precifion.  1  r  6  :  r 

(e)  44  If  the  water  contains  no  more  acidulous  gas  than  is  ufually  found  in  river  or  rain  water,  a  fourth  part  of  this 
quantity  of  lime,  or  lefs,  will  be  fuflicient. 

(F)  U  caIca^eous  cruft  which  forms  on  the  furface  of  the  water  ought  not  to  be  broke,  for  it  aflifts  in  excluding 
the  air,  and  preventing  the  abforption  of  acidulous  gas  whereby  the  lime-water  is  fpoiled. 

(g)  4  Brafs-cocks  are  apt  to  colour  a  part  of  the  liquor. 

(,H)  ^  Lime-water  cannot  .be  kept  many  days  unimpaired,  in  any  veffels  that  are  not  perfectly  air-tight.  If  the  liquor 
be  drawn  off  before  it  clears,  it  will  contain  whiting,  which  is  injurious  ;  and  if  it  be  not  inftantly  ufed  after  it  is  drawn 
impid  from  the  butt  into  open  veffels,  it  will  grow  turbid  again,  and  depofit  the  lime  changed  to  whiting  by  the  gas  ab- 
^orbed  from  the  air.  i  he  calcareous  matter  which  fubfides  in  the  butt  refembles  whiting  the  more  nearly  as  the  lime  has 
ten  more  fparingly  employed  ;  in  the  contrary  circumftances,  it  approaches  to  the  nature  of  lime  ;  and  in  the  intermedi- 
ute  ate,  it  is  fit  for  the  common  compofition  of  the  plafterers  for  infide  ftucco. 

«  > 1 '  ^  time  wntmg  this  Ipecification,  I  preferred  this  tenn  before  that  of  lime-water,  on  grounds  which  I 

Bad  not  fufficusitly  examined,  r 
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11  Let  $6  pounds  of  the,  aforefaid  chofen  lime  be  flaked, 

'  by  gradually  fprinkling  on  it,  and  efpecially  on  the  unfla- 
ked  pieces,  the  cementing  liquor, in  a  clofe  (k)  clean  place. 
Let  the  flaked  part  be  immediately  (l)  fifted  through  the 
Jaft-mentioned  fine  brafs-wired  ficve  :  Let  the  lime  which 
pafles  be  ufed  inftuntly,  .or  kept  in  air-tight  veffels,  and  let 
the  part  of  the  lime  which  does  not  pafs  through  the  fieve 
be  reje&ed  (m). — This  finer  richer  part  of  the  lime  which 
pafles  through  the  fieve  I  call  purified  lime. 

“  Let  bone-afh  be  prepared  in  the  ufual  manner,  by 
grinding  the  whiteft  burnt  bones,  but  let  it  be  fifted,  to  be 
much  finer  than  the  bone-afh  commonly  fold  for  making 
cupels. 

“  The  moft  eligible  materials  for  making  my  cement  be¬ 
ing  thus  prepared,  take  56  pounds  of  the  coarfe  fand  and 
42  pounds  of  the  fine  fand ;  mix  them  on  a  large  plank  of 
bard  wood  placed  horizontally  ;  then  fpread  the  fand  fo  that 
it  may  (land  to  the  >eight  of  fix  inches,  with  a  flat  furface 
on  the  plank ;  wet  it  with  the  cementing  liquor ;  and  let 
any  fuperfluous  quantity  of  the  liquor,  which  the  fand  in 
the  condition  defciibed*  cannot  retain,  flow  away  off  the 
plank.  To  the  wetteft  fand  add  14  pounds  of  the  putrefi¬ 
ed  lime  in  feveral  fucceflive  portions,  mixing  and  beating 
them  up  together  in  the  mean  time  with  the  inftruments  ge¬ 
nerally  ufed  in  making  fine  mortar :  then  add  14  pounds  of 
the  bone-afh  in  fucceflive  portions,  mixing  and  beating  all 
together.  The  quicker  and  the  more  perfe&ly  thefe  ma¬ 
terials  are  mixed  and  beaten  together,  and.  the.  fooner  the 
cement  thus  formed  is  ufed,  the  better  (n)  it  will  be.  This 
I  call  the  water-cement  coarfe-grained,  which,  is  to  be  applied 
in  building,  pointing,  plaftering,  fliiccoing,  or  other  work, 
as  mortar  and  ftucco  now  are  ;  with  this  difference  chiefly, 
that  as  this  cement  is  fhorter  than  mortar  or  common  ftuc¬ 
co,  and  dries  fooner,  it  ought  to  be  worked  expeditioufly 
in  all  cafes;  and  in  ftuccoing,  it* ought  to  be  laid  on  by  Ai¬ 
ding  the  trowel  upwards  on  it ;  that  the  materials  ufed 
along  with  this  cement  fin  building,  or  the  ground  on  which 
it  is  to  be  laid  in  ftucco  mg,,  ought  to  be  well  wetted  with 
the  cementing  liquor  in  the  inftantof  laying  on  the  cement; 
and  that  the  cementing  liquor  is  to  be  ufed  when  it  is  ne¬ 
ceffary  to  moiften  the  cement,  or  when  a  liquid  is  required 
to  facilitate  the  floating  of  the  cement. 

«  When  fuch  cement  is  required  to  be  of  a  finer  texture, 


take  98  pounds  of  the  fine  fand,  wet  it  with  the -cementing  ^ 
liquor,  and  mix  it  with  the  purified  lime  and  the  bone- 
afh  in  the  quantities  and  in*  the  manner  kbove  deferibea  ; 
with  this  difference  only,  that  15  pounds  of  lime,  or  (o) 
thereabouts,  are  to  be  ufed  inftead  of  f  4  pounds,  if  the 
greater  part  of  the  fand  be  as  fine  as  Lynn  fand.  .  This  I 
call  water-cement  fine-grained .  It  i&  to  be  ufed  in  giving  the 
laft  coating,  or  the  finifh  to  any  work  intended  to  imitate 
the  finer-grained  ftones.  or  ftucco.  But  it  may  be  applied 
to  all  the  ufesof  the  water-cement  coarfe- grained,  and  in  the 
fame  manner. 

“  When  for  any  of  the  foregoing  purpofes  of  pointing, 
building,  &c.  fuch  a  cement  is  required  much  cheaper  and 
coarfer-grained,  then  much  coarfer  clean  fand  than  the  forego¬ 
ing  coarfe  fand,  or  well-wafhed  fine  rubble,  is  to  be  provided 
Of  this  coarfe  fand  or  rubble  take  56  pounds,  of  the  forego¬ 
ing  coarfe  land  28  pounds,  and  of  the  fine  fand  14  pounds  ; 
and  after  mixing  thefe,  and  wetting  them  with  the  cement¬ 
ing  liquor  in  the  foregoing  manner,  add  14  pounds,  or 
fomewhat  lefs,  of  the  (p)  purified  lime,  and  then  14  pounds 
or  fomewhat  lefs  of  the  bone-afh,  mixing  them  together  ip 
the  manner  already  described.  When  my  cement  is  requi¬ 
red  to  be  white,  white  fand,  white  lime,  and  the  whiteft 
bone-afh  are  to  be  chofen.  Grey  fand,  and  grey  bone-afh 
formed  of  half-burnt  bones,  are  to  be  chofen  to  make  the 
cement  grey  ;  and  any  other  colour  of  the  cement  is  obtain¬ 
ed,  either  by  choofing  coloured  fand,  or  by  the  admixture 
of  the  neceffary  quantity  of  coloured  talc  in  powder,  or  of 
coloured,  vitreous,  or  metallic  powders,  or  other  durable  ca- 
louring  ingredients  commonly  ufed  in  paint. 

«  To  the  end  that  fuch  a  water-cement  as  I  have  defcrl- 
bed  may  be  made  as  ufeful  as  it  it  poffible  in  all  circum- 
ftances  ;  and  that  no  perfon  may  imagine  that  my  claim  and 
right  under  thefe  letters-patent  may  be  eluded  by  divers  .va¬ 
riations,  which  may  be  made  in  the  foregoing  procefs-  with¬ 
out  producing  any  notable  defed  in  the  cement ;  and  tathe 
end  that  the  principles  of  this  art,,  as  well  as  the  art  itfelf, 
of  making  my  cement,  may  be  gathered  from  this  fpecifica- 
tion  and  perpetuated  to  the  public  ;  I  (hall  add  the  follow¬ 
ing  oblervations  : 

“  This  my  water-cemeDt,  whether  the  coarfe  or  fine 
grained,  is  applicable  in  forming  artificial  ftone,  by  making 
alternate  layers  of  the  cement  and  of  flint,  hard  ftone,  *  or 
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(x)  “  The  .vapour  which  arifes  in  the  flaking  of  lime  contributes  greatly  to  the  flaking  of  thefe ‘pieces  which  lie  in  its 
Way  ;  and  an  unneceffary  wafte  of  the  liquor  is  prevented,  by  applying  it  to  the  lime  heaped  in  a  pit  or  in  a  veffel,  which 
may  reftrain  the  iffue  of  the  vapour,  and  dired  it  through  the  mafs.  If  more  of  the  liquor  be  ufed  than  is  neceffary  to 
flake  the  lime,  it  will  create  error  in  weighing  the  flaked  powder,  and  will  prevent  a  part  of  it  from  palling  freely  thro* 
the  fieve.  The  liquid  is  therefore  to  be  ufed  fparingly,  and  the  lime  which  has  efcaped  its  a&icm  is  to  be  fprinkled  apart 

with  frefli  liquor.  .  .  .  . 

(t)  “  When  the  aggregation  of  the  lumps  of  lime  is  thus  broken,  it  is  impaired  much  fooner  tlian  it  is  in  the  former 

ftate,  becaufe  the  air  more  freely  pervades  it. 

/  ^1 )  Becaufe  it  confifts  of  heterogeneous  matter  or  of- ill-burnt  lime  ;  .which  laft  will  flake  and  pafs  through  the  fieve* 

if  the  lime  be  not  immediately  fifted  after  the  flaking,  agreeable  to  the  text. 

(n)  “  Thefe, proportions  are  intended  for  a  cement  made  with  fharp  fand,  for  incruftation  in  expofedTituations,  where 
it- is  neceffary  to  guard  againft  the  effc&s  of  hot  weather  and  rain.  In  general,  half  this  quantity  of  bone-alhes  will  be 
found  fufficient  ;  and  although  the  incruftation  in  this  latter  cafe  will  not  harden  deeply  fo  foon,  it  will  be  ultimately 
ftronger,  provided  the  weather  be  favourable. 

“  The  injuries  which  lime  and  mortar  fuftain  by  expofure  to  the  air,  before,  the  cement  is  finally  placed  in  a  quiefeer 1 
ftate,  are  great ;  and  therefore  our  cement  i&  the  worfe  for  being  long  beaten,  but  the  better  as  it  is  quickly  beaten  until 
the  mixture  is  effected,  and  no  longer.  # 

(o)  “  The  quantity  of  bone-afhes  is  net  to  be  increafed  with  that  of  the  lime ;  but  it  is  to  be  leffened  as  the  expofure 
3md -purpofes  of  the  work  will  admit. 

(p)  «  Becaufe  lefs  lime  is,  neceffary,  as  the  fand  is  coarfer* 
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Stucco*  brick,  In  moulds  of  the  figure  of  the  Intended  ftone,  and 
by  expofing  the  mafies  fo  formed  to  the  open  (cl)  air  to 
harden. 

“  When  fuch  cement  is  required  for  water  (r)  fences, 
two-thirds  of  the  prefcribed  quantity  of  bone-afhes  are  to  be 
omitted  ;  and  in  the  place  thereof  an  equal  meafure  of  pow¬ 
dered  terras  is  to  be  ufed  ;  and  if  the  fand  employed  be  not 
.of  the  coarfefi  fort,  more  terras  mud  be  added,  fo  that  the 
terras  fhall  be  by  weight  ojie-fixth  part  of  the  weight  of 
the  fand. 

u  When  fuch  a  cement  is  required  of  the  finefi  grain  (s) 
or  in  a  fluid  form,  fo  that  it  may  be  applied  with  a  brufh, 
flint  powder,  or  the  powder  of  any  quartofe  or  hard  earthy 
fubftance,  may  be  ufed  in  the  place  of  fand ;  but  in  a  quan¬ 
tity  fmaller,  as  the  flint  or  other  powder  is  finer;  fo  that 
the  flint-powder,  or  other  fuch  powder,  fhall  not  be  more 
than  fix  times  the  weight  of  the  lime,  nor  lefs  than  four 
times  its  weight.  The  greater  the  quantity  of  lime  within 
thefe  limits,  the  more  will  the  cement  be  liable  to  crack 
by  quick  drying,  and  vice  verfa . 

“  Where  fuch  fand  as  I  prefer  cannot  be  conveniently 
procured,  or  where  the  fand  cannot  be  conveniently  wafhed 
and  forted,  that  fand  which  mod  refembles  the  mixture  of 
coarfe  and*  fine  fand  above  prefcribed,  may  be  ufed  as  I  have 
directed,  provided  due  attention  is  paid  to  the  quantity  of 
the  lime,  which  is  to  be  greater  (t)  as  the  quantity  is  finer, 
and  vice  verfa . 

“  Where  fand  cannot  be  eafily  procured,  any  durable 
fiony  body,  or  baked  earth  grofsly  powdered  (u),  and  fort¬ 
ed  nearly  to  the  fizes  above  prefcribed  for  fand,  may  be 
ufed  in  the  place  oi  fand,  meafure  for  meafure,  but  not  weight 
for  weight,  unlefs  fuch  grofs  powder  be  as  heavy  fpecificaliy 
as  fand. 

“  Sand  may  be  cleanfed  from  every  fofter,  lighter,  and  lefs 
durable  matter,  and  from  that  part  of  the  fand  which  is  too 
fine,  by  various  methods  preferable  (x),  in  certain  circum- 
ftanccs,  to  that  which  I  have  defcribed. 

“  Water  may  be  found  naturally  free  from  fixable  gas, 


felenite,  or  clay ;  fuch  water  may,  without  any  notable  In-  Stucco, 
convenience,  be  ufed  in  the  place  of  the  cementing  liquor ;  ‘  — 

and  -  water  approaching  this  Hate  will  not  require  fo  much 
lime  as  I  have  ordered  to  make  the  cementing  liquor ;  and 
a  cementing  liquor  fnfficiently  ufeful  may  be  made  by  vari¬ 
ous  methods  of  mixinglime  and  water  in  the  defcribed  pro¬ 
portions,  or  nearly  fo. 

“  When  Hone-lime  cannot  be  procured,  chalk-lime,  or 
fhell-lime,  which  beft  refembles  Hone-lime,  in  the  charac¬ 
ters  above  written  of  lime,  may  be  ufed  in  the  manner  de¬ 
fcribed,  except  that  fourteen  pounds  and  a  half  of  chalk- 
lime  will  be  required  in  the  place  of  fourteen  pounds  of 
Hone-lime.  The  proportion  of  lime  which  I  have  prefcri¬ 
bed  above  may  be  increafed  without  inconvenience,  when 
the  cement  or  Hucco  is  to  be  applied  where  it  is  not  liable 
to  dry  quickly  ;  and  in  the  contrary  circumHance,  this  pro¬ 
portion  may  be  diminifhed  ;  and  the  defed  of  lime  in  quan¬ 
tity  or  quality  may  be  very  advantageoufly  fupplied  (y), 
by  caufing  a  confiderable  quantity  of  the  cementing  liquor 
to  foak  into  the  work,  in  fuccefdve  portions,  and  at  dillant 
intervals  of  time,  fo  that  the  calcareous  matter  of  the  cement¬ 
ing  liquor,  and  the  matter  attraded  from  the  open  air,  may 
fill  and  Hrengthen  the  work. 

“  The  powder  of  almoH  every  well-dried  or  burnt  ani¬ 
mal  fubfiance  may  be  ufed  infiead  of  bone-alh ;  and  feveral 
earthy  powders,  efpecially  the  micaceous  and  the  metallic  $ 
and  the  elixated  afhes  of  divers  vegetables  whofe  earth  will 
not  burn  to  lime  ;  and  the  afhes  of  mineral  fuel,  which  are 
of  the  calcareous  kind,  but  will  not  burn  to  lime,  will  an- 
fwer  the  ends  of  bone-afn  in  fome  degree. 

“  The  quantity  of  bone-afh  defcribed  may  be  lefiened 
without  injuring  the  cement,  in  thofe  circumfiances  efpeef. 
ally  which  admit  the  quantity  of  lime  to  be  lefiened,  and  in 
thofe  wherein  the  cement  is  not  liable  to  dry  quickly. 

And  the  art  of  remedying  the  defeds  of  lime  may  be  ad* 
vantageoufly  pradifed  to  fupply  the  deficiency  of  bone-afh, 
efpecially  in  building,  and  in  making  artificial  Hone  with 
this  cement. 

STUD, 


(a_)  “  But  they  mull  not  be  expofed  to  the  rat'11  until  they  are  alraoft  a3  llrong  as  frefh  Portland  Hone  5  and  even  thenu 
they  ought  to  be  Iheltered  from  it  as  much  as  the  circumfiances  will  admit.  Thefe  Hones  may  be  made  very  hard  and 
beautiful,  with  a  fmall  expence  of  bane-afli,  by  .  foaking  them,  after  they  have  dried  thoroughly  and  hardened,  in  the 
lime  liquor,  and  repeating  this  procefs  twice  or  thrice,  at  dillant  intervals  of  time..  The  like  efted  was  experienced  In 
incruflations.  r 

(a)  “  In  my  experiments,  mortar  made  with  terras-powder,  in  the  ufual  method,  does*not  appear  to  form  fo  ftrontr  a 
cement  for  water-fences  as  that  made,  according  to  the  fpecification,  with  coarfe  fand;  and  I  fee  no  more  reafon  for 
avoiding  the  ule  of  fand  111  terras- mortar,  than  there  wo.uhf.be  for  rejecting  ftone  from  the  embankment.  The  bone- 
thls  Place  are  the  dark  g^y  or  black  fort.  I  am  not  yet  fully  fatisfied  about  the  operation  of  them  in' 

„  aS}  “  The -quahties  and  ufes.  of  fuch  fine  calcareous,  cement  are  recommended  chiefly  for  the  purpofe  of  fmoothinn- 
ana  hnifhmg  the  llronger  crultaceous  works,  or  for  walking  walls  'to  a  lively  and  uniform  colour.  For  this  lalt  intentio^ 
t-ie  mixture  mull  be  as  thin  as  new  creamy  and  laid  on  brillity  with  a  brufh,  in  dry  weather ;  and  a  thick  and  durable  coat 
is  o  be  made  by  repeated^ walhmg  ;  but  is  not  to.be  attempted  by  ufing-adiicker  liquor ;  for  the  coat  made  with  this  lalt 
aPt  to  fcale,  whilll  the  former  endures  the  weather  much  longer  than  any  other  thin  calcareous  covering  that  has  been 

llatkftone^or  UiJ"wann-wyte<ftones!^e.  “  ^  '***'*  “^“S-gredient  for  fuch  walh,  when  it  is  required  to  imitate 

iT\  “  fea-fand  be  well  wafhed  ih  frefh'  water,  it  is  a «  good  as  any  other  round  fand. 

(u)  “  The  cement  made  with  thefe  and  the  proper  quantities. of  purified,  lime  and  lime-water,  are  inferior  to  the 
belt  as  the  grains  of  thefe  powders  are  .more  peiifhable  and  brittle  than  thofe  of  fand.  They  will  not  therefore  be 

employed,  unlefs  for  the  fake  of  evahon,  or  for  want  of  fand  :  in  this  latter  cafe,  the  finer  powder  ought  to  be  wafhed 
away .  ** 

T-'f  antl  tl’£ne1xt  paragraph  is  inferted  with  a  view  to  evafions,  as  well  as  to  fuggell  the  eafier  and  cheaper 
ed  to  teac^1^  ^  ad°pted  “  certain  circumfiances,  by  artifts  who  undtrftartd  the  principles  which  I  endeavour.’ 

f4?  ?la^t!ce  1S  .not.lced’  „as  die  remedy  which  may  be  ufed  for  the  defedls  arifing  frpm  evafive  meafure*.  and  a* 
l  e  method  of  giving  lpbngy  mcrultations  containing  bone-afhes  the  greateft.  degree  of  harauefs.’.’  ; 
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STtJD,  in  the  manege,  a  collection  of  breeding  horfes 
and  mares. 

STUDDING-sAiLs,  certain  light  fails  extended,  in 
moderate  and  Heady  breezes,  beyond  the  fkirts  of  the  prin¬ 
cipal  fails,  where  they  appear  as  wings  upon  the  yard-arms. 

STUFF,  in  commerce,  a  general  name  for  all  kinds  of 
fabrics  of  gold,  lilver,  iilk,  wool,. hair,  cotton,  or  thread, 
manufactured  on  the  loom  ;  of  which  number  are  velvets, 
brocades,  mohairs,  fatins,  taffetas,  cloths,  ferges,  &c. 

STUKELY  (Dr  William),  a  celebrated  antiquarian, 
defcended  from  an  ancient  family  in  Lincolnfhire,  was  born 
?.t  Holbech  in  1687,  and  educated  in  Bennet  college,  Cam¬ 
bridge.  While  an  under-graduate,  he  often  indulged  a 
ilrong  propenfity  to  drawing  and  defigning ;  but  made  phy- 
fic  his  principal  ffudy,  and  firft  began  to  pra&ife  at  Bolton 
in  his  native  country.  In  1717  he  removed  to  London, 
where,  on  the  recommendation  of  Dr  Mead,  he  was  foon 
jifter  elected  a  fellow  of  the  Royal  Society  ;  he  was  one  of 
the  firlt  who  revived  that  of  the  antiquarians  in  1718, 
and  was  their  fecretary  for  many  years  during  his  refidence 
in  town.  In  1729  he  took  holy  orders  by  the  encourage¬ 
ment  of  arclibifhop  Wake  ;  and  was  foon  after  prefented  by 
lord-chancellor  King  with  the  living  of  All- Saints  in  Stam¬ 
ford.  In  1 741. he  became  one  of  the  founders  of  the  E- 
gyptian  fociety,  which  brought  Ihim  acquainted  with  the 
benevolent  duke  of  Montague,  one  of  the  members  ;  who 
prevailed  on  him  to  leave  Stamford,  and  prefented  him  to 
the  living  of  St  George  the  Martyr,  Queen  Square.  He 
died  of  a  llroke  of  the  palfy  in  1  765.  In  his  phyfical  ca¬ 
pacity,  his  Differtation  on  the  Spleen  was  well  received  ; 
.and  his  1 tlner  arlurn  Curiojum ,  the  fir  ft  fruit  of  liis  juve¬ 
nile  excurfions,  was  a  good  fpceimen  of  what  was  to  be  ex¬ 
pected  from  his  riper  age.  His  great  learning,  and  pro¬ 
found  relearches  into  the  dark  remains  of  antiquity,  enabled 
him  to  publilh  many  elaborate  and  curious  works :  his 
friends  ufed  to  call  him  the  arch-druid  of  liis  age*  His  dif- 
courfes,  intitled  PaUographia  Sacra ,  on  the  vegetable  crea¬ 
tion,  befpeak  him  a  botauift,  philofopher,  and  divine. 

STUM,  in  the  wine-trade,  denotes  the  unfermented  juice 
of  the  grape  after  it  lias  been  feveral  times  racked  off 
and  feparated  from  its  fediment.  The  cafks  are  for  this 
purpofe  well  matched  or  fumigated  with  brimftone  every 
time,  to  prevent  the  liquor  from  fermenting,  as  it  would 
otherwife  readily  do,  and  become  wine.  See  Must. 

STUPIDITY.  The  Greek  word  correfponds 

mod  with  our  Englifh  word  Jlupidity  or  fooIi/hnc/}9  when 
ufed  to  exprefe  that  ftate  of  mind  in  which  the  intelle&s  are 
defective.  The  immediate  caufes  are  faid  to  be,  a  de¬ 
ficiency  of  vital  heat,  or  a  defed  in  the  brain.  Stupid  chil- 
■  dren  fometimes  become  fprightly  youths  ;  but  if  ftupidity 
continues  to  the  age  of  puberty,  it  is  hardly  ever  removed. 
If  ftupidity  follows  upon  a  violent  paffion,  an  injury  done 
to  the  head,  or  other  evident  caufe,  and  if  it  continues  long, 
it  becomes  incurable.  But  the  ftupidity  which  confifts  in  a 
lofs  of  memory,  and  fucceeds  a  lethargy,  fpontaneoufly  ceafes 
when  the  lethargy  is  cured. 

STUPOR,  a  numbnefs  in  any  part  of  the  body,  whether 
occafioned  by  ligatures  obflruding  the  blood's  motion,  by 
the  palfy,  or  the  like. 

STUPPA,  or  Stupe,  in  medicine,  is  a  piece  of  cloth 
dipped  in  fome  proper  liquor,  and  applied  to  an  affeded 
part. 

-  STURDY,  a  diftemper  to  which  cattle  are  fubjed,  called 
alfo  the  turning  evil*  See  Farriery. 

STURGEON.  See  Accipenser. 

STURMIUS  (John),  a  learned  philologer  and  rhetori¬ 
cian,  was  bprn  at  Sleida  in  Eifcl  near  Cologne  in  1507.  He 
ftudied  at  firfl  in  his  native  country  with  the  fons  of  count 


de  Mmnlerfchetd,  whole  receiver  his  father  was.  He  after-  Sturmfo, 
ward  purfued  his  ftudy  at  Liege  in  the  college  of  St  Jerom,  ,  btut^ 
and  then  went  taJLouvain  in  1524.  Five  years  he  fpent 
there,  three  in  learning  and  two  in  teaching.  He  fet  up  a 
print iug*preis  with  Rudger  Reicius  profeffor  of  the  Greek 
tongue,  and  printed  feveral  Greek  authors.  He  went  to 
Paris  in  1529,  where  he  was  highly  efteemed,  and  read 
public  ledures  on  the  Greek  and  Latin  writers,  and  on  lo¬ 
gic.  He  married  there,  imd  kept  a  great  number  of 
boarders  :  but  as  he  liked  what  were  called  the  new  opinions , 
he  was  more  than  once  in  danger  ;  and  this  undoubtedly 
was  the  reafon  why  lie  removed  to  Strafburg  in  I537> 
order  to  take  poffcffion  of  the  place  offered  him  by  the  ma- 
giftrates.  The  year  following  he  opened  a  fchool,  which 
became  famous,  and  by  his  means  obtained  of  Maximilian  II. 
the  title  of  an  univerfity  in  1566.  He  was  very  well  {killed 
in  polite  literature,  wrote  Latin  with  great  purity,  and  was 
a  good  teacher.  His  talents  were  not  confined  to  the 
fchool ;  for  he  was  frequently  fntrufted  with  deputations  in 
Germany  and  foreign  countries,  and  difeharged  thefe  em¬ 
ployments  with  great  honour  and  diligence.  He  fhowed 
extreme  charity  to  tlie  refugees  on  account  of  religion  :  He 
not  only  laboured  to  aflift  them  by  his  advice  and  recom* 
mendations;  but  he  even  impoverifhed  himfelf  for  them. 

He  died  in  his  8  2d  year,  after  he  had  been  for  fome  time 
blind.  He  publiftied  many  books  ;  the  principal  of  which 
are,  I.  Partitiones  Dialeffica.  2.  De  Educatione  Principum . 

De  Nobilitate  Anglic  ana*  4*  Lingu*  Latinae  refolvend <* 

Ratio .  5.  Excellent  Notes  on  Ariflotle’s  and  Iiermogenes’s 
Rhetoric,  &c. 

He  ought  not  to  be  confounded  with  John  Sturmius ,  a 
native  of  Mechlin,  and  phyfician  and  profeffor  of  mathema¬ 
tics  at  Louvain,  who  alfo  wrote  feveral  works. 

STURNUS,  the  Starling  5  a  genus  of  birds  belonging 
to  the  order  of  pajferes.  The  beak  is  Tubulated,  depreffed* 
and  fomewhat  blunt ;  the  fisperior  mandible  is  entire,  and 
fomewhat  open  at  the  edges  ;  the  noftrils  are  marginated 
above  ;  and  the  tongue  is  ftiarp  and  emarginated.  There  are 
1 5  fpeckis  according  to  Dr  Latham  ;  the  vulgaris,  capenfis, 
ludovicianus,  militaris,  cellaris,  carunculatus,  gallinaceus, 
fericeus,  viridis,  olivaceus,  moritanicus,  loyca,  dauuricus, 
junceti,  and  mexicanus. 

The  vulgaris ,  or  common  ftarling,  is  the  only  fpecies 
of  the  fturnus  that  is  indigenous.  The  weight  of  the 
male  of  this  fpecies  is  about  three  ounces ;  that  of  the 
female  rather  lefs.  The  length  is  eight  inches  three  quarters:  Lath  amt 
the  bill  is  brown  or  yellow,  but  in  old  birds  generally  yellow, 

The  whole  plumage  is  black,  very  refplendent,  with  changeable  0  * 
blue,  purple,  and  copper  :  each  feather  marked  with  a  pale 
yellow  fpot.  The  leffer  coverts  are  edged  with  yellow,  and 
flightly  gloffed  with  green.  The  quill-feathers  and  tail 
dufky  :  the  former  edged  with  yellow  on  the  exterior  fide  ; 
the  lalt  with  dirty  white.  The  legs  of  a  reddifh  brown. 

The  flare  breeds  in  hollow  trees,  eaves  of  houfes,  towers, 
ruins,  cliffs,  and  often  in  high  rocks  over  the  fea,  fuch  as  that 
of  the  ifle  of  Wight.  It  lays  four  or  five  eggs,  of  a  pale- 
greenifh  afh-colour  ;  and  makes  its  uetl  of  ftraw,  fmall  fibres 
of  roots,  and  the  like.  In  winter,  flares  affemble  in  vaft 
flocks  ;  they  colledl  in  myriads  in  the  fens  of  Lincolnfhire, 
and  do  great  damage  to  the  fen-men,  by  roofling  on  the 
reeds,  and  breaking  them  down  by  their  weight ;  for  reeds 
are  the  thatch  of  the  country,  and  are  laid  up  in  harveft  with 
great  care.  Thefe  birds  feed  on  worms  and  infe&s  ;  and  it  is 
faid  that  they  will  get  into  pigeon-houfes,  for  the  fake  of 
fucking  the  eggs.  Their  flefh  is  fo  hitter  as  to  be  fcarcc 
eatable.  They  are  fond  of  following  oxen  and  other  large 
cattle  as  they  feed  in  the  meadows,  attra&ed,  it  is  faid,  by 
the  iafe&s  which  flutter  round  them,  or  by  thofe,  perhaps, 
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tvhlch  fVarm  in  their  dung,  or  in  meadows  in 
From  this  habit  is  derived  the  German  name  Rinder  Staren. 
^They  arc  alfo  accufed  of  feeding  on  the  carcafes  that  are 
expofed  on  gibbets ;  but  it  is  probably  in  fearch  only  of 
infe&s.  They  live  feven  or  eight  years,  or  even  longer,  in 
the  domellic  ftate.  The  wild  ones  cannot  be  decoyed  by 
the  call,  becaufe  they  regard  not  the  fcream  of  the  owl.  A 
method  has  been  difcovered  of  taking  entire  families,  by  fix¬ 
ing  to  the  walls  and  the  trees  where  they  lod?e  pots  of 
earthen  ware  of  a  convenient  form,  which  the  birds  often 
prefer  to  place  their  nefts  in.  Many  are  alfo  caught  by  the 
gin  and  draw-net.  In  fome  parts  of  Italy  it  is  common  to 
employ  tame  weafels  to  drag  them  out  of  their  nefts,  or 
rather  their  holes  ;  for  the  artifice  of  man  confifts  in  em¬ 
ploying  one.  enflaved  race  to  extend  his  dominion  over  the 
reft. 

The  ftare,  it  is  faid,  can' be  taught  to  fpeak  either  French, 
German,  Latin,  Greek,  & c.  and  to  pronounce  phrafes  of 
fome  length.  Its  pliant  throat  accommodates  itfelf  to  every 
inflexion  and  every  accent.  It  can  readily  articulate  the 
letter  R,  and  acquires  a  fort  of  warbling  which  is  much  fu- 
perior  to  its  native  fong.  This  bird  is  fpread  through  an 
extenfive  range  in  the  ancient  continent.  It  is  found  in 
Sweden,  Germany,  France,  Italy,  the  Ifte  of  Malta,  the 
Cape  of  Good  Hope,  and  is  everywhere  nearly  the  fame  ; 
whereas  thofe  American  birds  which  have  been  called  ftares, 
prefent  a  great  diverfity  of  appearance. 

STYE,  or  Stythe,  in  the  eye.  See  Crithe. 

STYLE,  a  word  of  various  fignifications,  originally  de¬ 
duced  from Jiylos ,  a  kind  ol  bodkin -wherewith  the  ancients 
wrote  on  plates  of  lead,  or  on  wax,  &c.  and  which  is  ftill 
ufed  to  write  on  ivory-leaves  and  paper  prepared  for  that 
purpofe,  &c. 
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general,  beyond  the  drefs  of  language,  who  lays  not  the  chief  ftrefs 
upon  his  matter,  and  who  does  not  regard  ornament  as  a 
fecondary  and  inferior  recommendation.  For  further  ob- , 
fervations  on  the  different  kinds  of  ftyle,  fee  Oratory, 
h°  99,  Sc c. 

Style,  in  jurifprudence,  the  particular  form  or  man¬ 
ner  of  proceeding  in  each  court  of  jurifdi&ion,  agreeable 
to  the  rules  and  orders  eftablifhed  therein  :  thus  we  fay,  the 
ftyle  of  the  court  of  Rome,  of  chancery,  of  parliament,  of 
the  privy-council,  &c. 

Style,  in  mafic,  denotes  a  peculiar  manner  of  Tinging* 
playing,  or  compofing ;  being  properly  the  manner  that 
each  perfon  has  of  playing,  ftnging,  or  teaching  ;  which  is- 
very  different  both  in  refpedl  of  different  geniufes,  of  coun¬ 
tries,  nations,  and  of  the  different  matters,  places,  times* 
fubje&s,  paflions,  expreffions,  Sc c.  Thus  we  fay,  the  ftyle 
of  Paleftrina,  of  Lully,  of  Corelli,  of  Handel,  &c.  ;  the  ftyle 
of  the  Italians,  French,  Spaniards,  See. 

Old  Srrifi,  the  Julian  method  of  computing  time,  as  the 
New  Style  is  the  Gregorian  method  of  computation. 

See  Kalendar. 

STYLEPHORUS  chordatus,  a  genus  of  fifhes belong¬ 
ing  to  the  order  of  apodes.  This  very  curious  genus  wasCCCCLX3Uv:k 
difcovered  by  Hr  Shaw,  who  read  a  defeription  of  it  be¬ 
fore  the  Linn^an  Society  in  the  year  1788.  The  eyes 
are  fixed  on  cylindrical  pillars  which  lie  clofe  together.  The 
roltium,  or  narrow  part  which  is  terminated  by  the  mouth, 
is  connected  to  the  back  part  of  the  head  by  a  flexible  lea¬ 
thery  duplicature,  which  permits  it  either  to  be  extended  in 
fuch  a  manner  that  the  mouth  points  diredlly  upwards,  or 
to  fall  back  fo  as  to  be  received  into  a  fort  of  cafe,  formed 
by  the  upper  part  of  the  head.  There  are  three  pairs  of 
branchiae  lituate  under  the  throat.  The  pedloral  fins  are  Trznfcs- 


Plate 


Style,  in  dialling,  denotes  the  gnomon  or  cock  of  a  dial  (mail;  the  dorfal  fin  runs  from  the  head  to  within  about  an  tiwf  tl* 


railed  on  the  plane  thereof  to  projedl  a  fhadow. 

Style,  in  botany.  See  Botany,  Sc&.  iv.  p.  434. 

Style,  in  language,  is  the  peculiar  manner  in  which  a 
man  exprtffes  liis  conceptions.  It  is  a  pifture  of  the  ideas 
which  rife  in  his  mind,  and  of  the  order  in  which  they  are 
there  produced. 

The  qualities  of  a  good  ftyle  may  be  ranked  under  two 
heads  ;  perfpicuity  and  ornament.  It  will  readily  be  ad- 


inch  and  a  half  of  the  tail  ;  the  caudal  fin  is  fhorfry  and  13  l*nn*anS*H 
furnifhed  with  five  remarkable  fpines.  The  body  is  extreme-'^’  V°  U 
ly  long,  and  compreffed  very  much,  and  gradually  dim u 
nilhes  as  it  approaches  the  tail,  which  terminates  in  a  procefs 
or  ftting  of  an  enormous  length,  and  finifhes  in  a  very  fine 
point.  This  firing,  or  caudal  procefs,  feems  to  be  ftrength- 
ened  throughout  its  whole  length,  or  at  leatl  as  far  as  the 
eye  can  trace  it,  by  a  fort  of  double  fibre  or  internal  part. 


mitted,  that  perfpicuity  ought  to  be  effentially  conne&ed  The  ftylepliorus  chordatus  is  a  native  of  the  Weft  Indian 


with  every  kind  of  wiiting  ;  and  to  attain  it,  attention  mult 
be  paid,  firft  to  Angle  words  and  phrafes,  and  then  to  the 
conftrudfion  of  fentences.  When  confidered  with  refpedl 
to  words  and  phrafes,  it  requires  thefe  three  qualities  ;  purity, 
propriety,  and  precifion.  When  confidered  with  regard  to 


Sea.  It  was  taken  between  the  iftands  of  Cuba  and  Martim- 
co,  near  a  fmall  duller  of  little  iflands  about  nine  leagues 


from  fhorc,  and  was  feen  fwimming  near  the  furface.  The 
whole  length  of  this  uncommon  animal  from  the  head  to 

s  -  .  _  O -  the  extremity'  of  the  caudal  procefs  is  about  thiitv-two 

Sentences,  it  requires  a  clear  arrangement  of  the  words  and  inches,  of  which  the  procefs  itfelf  meafures  twenty. two 

TaTaVIT  ^  whlch’ if  ftren8th  and  harmony  be  STYLET,  a  fmall  dangerous  kind  of  por.lar 
added,  the  ityle  will  become  ornamented. 

One  of  the  mod  important  dire&rms  to  be  obferved  by 


him  who^  wifhes  to  form  a  good  ftyle,  is  to  acquire  clear 
and  precife  ideas  on  the  fubje&  concerning  which  he  is  to 
write  or  fpeak.  1  o  this  mud  be  added  frequency  of  compo- 
fition,  and  an  acquaintance  with  the  ftyle  of  the  beft  authors. 
A  fervile  imitation,  however,  of  any  author  is  carefully  to 
be  avoided  ;  for  he  who  copies,  can  hardly  avoid  copying 
faults  as  w  ell  as  beauties.  A  ftyle  cannot  be  proper  unlefs 
it  be  adapted  to  the  fubjea,  and  likewife  to  the  capacity  of 
tmr  hearers,  if  we  are  to  fpeak  in  public.  A  Ample,  clear, 
and  unadorned  ftyle,  fuch  as  that  of  Swift,  is  fitted  for  in¬ 
tricate  difquifition  ;  a  ftyle  elegant  as  Addifon’s,  or  impe¬ 
tuous  like  Johnfon’s,  is  moil  proper  for  fixing  the  at- 
tentmn  on  truths,  which,  though  known,  are  too  much 
C  *r  ^e<mu^  n°t  ke  inattentive  to  the  ornaments 
o  rtyie,  1  we  wifh  that  our  labours  fhould  be  read  and  ad- 


dangerous  kind  of  poniard  which 
may  be  concealed  in  the-  hand,  chiefly  ufed  in  treacherous 
affaflinations.  I  he  blade  is  ufually  triangular,  and  fo  fmall 
that  the  wound  it  makes  is  almofl  imperceptible. 

STYL1TES,  pillar  saints,  in  ecclefiaftical  hiftory,  an 
appellation  given  to  a  kind  of  folitaries,  who  flood  motionlefo 
upon  the  tops  of  pillars,  railed  for  this  exercife  of  their  pa¬ 
tience,  and  remained  there  for  feveral  years,  amidft  the  admi* 
ration  and  applaufe  of  the  ftupid  populace.  Of  thefe  we  find 
feveral  mentioned  in  ancient  writers,  and  even  a3  low  aa  the 
twelfth  century,  when  they  were  totally  fuppreffed. 

The  founder  of  the  order  was  St  Simeon  Stylites,  a  fa*, 
mous  anchoret  in  the  fifth  century,  who  fir.ft  took  up  his 
abode  on  a  column  fix  cubits  high-  •  then  on  a  fecond  of 
twelve  cubits,  a  third  of  twenty- two,,  a  fourth  of  thirty-fix,, 
and  on  another  of  forty  cubits,  where  he  thus  paffed  thirty- 
feven  years  of  his  life.  The  tops  of  thefe  columns  were 


mired  •  hut  ^  .  “U1 - T1*1*4  lc<tu  rtIlu  rtU*  onty  three  feet  in  diameter,  and  were  defended  by  a  rail 

bUt  he  la  a  «nt®ptiWc  writer,  who  looks  not  that  reached  almofl  to  the  girdle,  fome  what  refilling  * 

pulpit. 
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pulpit.  Tte,  wu  .0  lying  down  in  It.  Thu  f.gui™,  or  uffinlt,  to  ,k  it 

devout  people  of  the  Eaft,  imitate  this  extraordinary  kind  of 
life  to  this  day. 


Styrat; 


STYLOCERALOIDES, 
STYLO  Glossus, 

Si  rio-Uyoidaus, 

Stylo-  Pharyngceus, 
STYLOIDES, 


The  names  of  different 
mufclcs  in  •  the  human 
body.  See  Table  of  the 
Mufclcs  under  Anatomy. 


STYLOS  ANTHES,  in  botany  :  A  genus  of  the 
drta  order,  belonging  to  the  diadelphia' clafs  of  plants  ;  ahd 
in  the  natural  method  ranking  under  the  3  2d  order,  PapiiU 
onace a.  The  calyx  is  tubulated,  very  long,  having  the  co- 
tolla  attached  to  it.  The  legum'en  or  pod  biarticulated  and 
hooked.  Of  this  there  are  two  fpecies,  both  natives  of  Ja¬ 
maica,  viz.  t .  Procumbent,  the  hedyfarum  procumbent  of  Lin- 
nseus ;  a  figure  of  which  may  be  feen  in  Sloane’s  Natural 
Hiftory  of  Jamaica.  2.  Vtfcofa ,  thetrifolium  2.  of  Browne; 
-a  figure  of  which  is  alfo  given  by  Sloane. 

STYPTIC,  in  pharmacy,  a  medicine  which  by  its  aftrin- 

>SeeTHARMACY,  n<»  547 


of  the  lungs,  and  other  ftates  of  pulmonary  confumption. 

And  our  pharmacopoeias  formerly  deeded  thepilula  ejlyrace; 
but  this  odoriferous  drug  has  now  no  place  in  any  of  the 
Officinal  compounds ;  and  though  a  medicine  which  might 
feem  to  promife  feme  efficacy  in  nervous  debilities,  yet  by 
modern  pi-aft itioticrs  it  is  almoft  totally  difregarded.  . 

The Jlyrax  benzoin  is  deferibed  by  Dr  Dryander  m  the  Plate 
Philofophical  Tranfadions  for  1787,  p.  308,  &c.  It  hasCCCCL«* 
been  characterized  by  oblong  acuminated  leaves,  which  are 
downy  underneath,  and  nearly  of  the  length  of  the  racemi. 

The  botanical  chara&er  of  this  tree  was  miftaken  by  modern 
botanies  till  Dr  Dryander  afeertained  it  to  be  altyrax.  Ben¬ 
zoin  was  long  fuppofed  to  be  the  produce  of  a  fpecies  of 
founts.  Linnaeus  dete&ed  this  error :  but  he  committed  ano¬ 
ther;  for  he  tells  us,  that  it  is  furnifhed  by  a  fhrub  which,  in 
the  country  where  it  grows,  is  called  croton  bezoe  ;  and  after¬ 
wards,  m  his  Supplementum  Plantarum,  describes  the  fame 
plant  a  fecond  time,  under  the  name  of  terminalia  benzoin . 

This  tree,  which  is  a  native  of  Sumatra,  is  deemed  in  fix 


gency  hops  haemotThagieSj  &c.  vtv  *  **  y^{.  — -  — . - :  -  _  , 

STYRAX,  the  storax-tree,  in  botany  :  A  genus  of  years  of  Efficient  age  for  affording  the  benzoin,  or  when  its 
plants  belonging  to  the  clafs  of  decandria,  and  to  the  order  trunk  acquires  about  feven  or  eight^mches^ in  diameter^;  the 
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of  monogynia ;  and  in  the  natural  fyftem  ranging  under  the 
1 8th  order,  bicornes .  *  Linnseus  only  mentions  one  fpecies  of 
this  genus,  th t  Jlyr ax-officinale but  Aiton,  in  his  Hortus 
Kewenfis,  has  added  two  more  ;  namely,  the  grande  folium  and 
lavigatum  p  and  we  believe  a  fourth  may  now  be  added,  the 
Jtyrax  benzoin. 

The  officinale  ufually  fifes  above  twenty  feet  in  height ;  it 
fends  off  many  ftrorig  branches,  which  are  covered  with  a 
roughifhbark  of  a  grey  colour:  the  leaves  are  broad,  elliptical, 
entire,  fomewhat  pointed,  on  the  upper  furface  fmooth,  and 
of  a  light  green  colour,  on  the  under  furface  covered  with  a 
whitith  down  ;  *they  arc  placed  alternately,  and  ftand  upon 
,  fhort  footftalks:  the' flowers  are  large,  white,  and  difpofed 
clutters  upon  fhort  peduncles,  which  terminate  the 


bark  is  then  cut  through  longitudinally,  or  fomewhat  oblique- 
ly,  at  the  origin  of  the  principal  lower  branches,  from 
which  the  drug  exudes  in  a  liquid  ftate,  and  by  expofure  to 
the  fun  and  air  foon  concretes,  when  it  is  feraped  off  from 
the  bark  with  a  knife  or  chifel.  The  quantity  of  benzoin 
which  one  tree  affords  never  exceeds  three  pounds,  nor  are 
the  trees  found  to  fuftain  the  effe&s  of  tliefe  annual  incifions 
longer  than  ten  or  twelve  years.  The  benzoin  which  iffues^^i 
firft  from  the  wounded  bark  is  the  pureft,.  being  foft,  ex-J  *  ^ 
tremely  fragrant,  and  very  white ;  that  which  is  lefs  efteem- 
ed  is  of  a  biowniffi  colour,  very  hard,  and  mixed  with  va¬ 
rious  impurities,  which  it  acquires  during  its  long  continu- 
upon  the  trees.  Efchelfkron  diftinguilhes  benzoin 
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branches :  the  corolla  is  monopetalous,  funnehfhaped,  and 
divided  at  the  limb  into  five  lance-fhaped  fegments  :  the  fila¬ 
ments  are  ten,  placed  in  a  regular  circle,  and  feem  to  adhere 
towards  the  bafe:  the  anther#  are  e reft  and  oblong :  the 
germen  is  oval,  and  fupports  a  (lender  ftyle,  with  a  fimple 
ftigma :  the  fruit  is  a  pulpy  p erica rpium,  which  contains  one 
t  or  two  nuts  of  an  oval  compreffed  figure. 

The  refinous  drug  called  Jlorax  iflues  in  a  fluid  ftate  from 
incifions  made  in  the  trunk  or  branches  of  the  tree.  Two 
forts  of  this  refin  have  been  commonly  diftinguifhed  in  the 
lhops.  1  .St  or  ax  in  the  tear:  is  fcarcely,  if  ever,  found  in 
feparate  tears,  but  in  mattes,  fometimes  compofed  of  whi- 
tifh  and  pale  reddifh  brown  tears,  and  fometimes  of  an 
uniform  reddifh  yellow  or  brownifh  appearance  ;  undluous 
and  foft  like  wax,  and  free  from  vifiblc  impurities.  This  is 
-fuppofed  to  be  the  fort  which  the  ancients  received  from 
Pamphylia  in  reeds  or  canes,  and  which  was  thence  named 
calamita. 

2.  Common  Jlorax :  in  large  mattes,  confiderably  lighter 
and  lefs  compact  than  the  former,  and  having  a  large  ad¬ 
mixture  of  woody  matter  like  faw-duft.  This  appears  to 
be  the  kind  intended  by  the  London  college,  as  they  di¬ 
rect  their  flyrax  calamita  to  be  purified,  for  medicinal  ufe, 
by  foftening  it  with  boiling  water,  and  pretting  it  out  from 
the  feces  betwixt  warm  iron  plates  ;  u  procefs  which  the 
firft  fort  does  not  ftand  in  need  of.  And  indeed  there  is 
rardy  any  other  than  this  impure  ftorax  to  be  met  with  in 
the  (hops. 

Storax,  with  fome  of  the  ancients,  was  a  familiar  remedy 
as  a  refolvent,  and  particularly  ufed  in  catarrhal  complaints, 
-coughs,  afthmas,  menftrtml  obflru&ions,  and  from  its 


into  three  kinds,  viz.  camayan  poeti,  or  white  benjamin, 
which,  upon  being  melted  in  a  bladder  by  the  heat  of  the 
fun,  appears  marked  with  red  ftreaks  or  veins.  Camayan 
hamatta  is  lefs  white  than  the  former,  and  often  fpotted  with 
white  circles,  called  eyes,  from  the  number  of  which  it® 
goodnefs  is  eflimated  :  it  likewife  melts  by  the  heat  of  the 
fun.  Camayan  itam,  or  black  benjamin,  which  requires  to 
be  melted  in  hot  water  for  its  prefervation  in  bladders.  ^  la 
Arabia,  Perfia,  and  other  parts  pf  the  Eaft,  the  coarfer  kinds 
of  benjamin  are  confumed^for  fumigating  and  perfuming  the 
temples,  and  for  deftroying  infe&?. 

The  benzoin  which  we  find  here  in  the  fhops  is  m 
large  brittle  mattes,  compofed  partly  of  white,  partly  of 
yellowifh  or  light  brown,  and  often  alfo  of  darker  coloured 
pieces :  that  which  is  cleareft,  and  contains  the  moll  white 
matter,  called  by  authors  benzoe  amygdaloides,  is  accounted 
the  beft.  This  refin  has  very  little  tafte,  imprefling  on 
the  palate  only  a  flight  fweetnefs  ;  its  fmell,  efpecially  when 
rubbed  or  heated,  is  extremely  fragrant  and  agreeable.  It 
totally  diffolves  in  rectified  fpirit,  (the  impurities  excepted, 
which  are  generally  in  a  very  fmall  quantity),  into  a  deep 
yellowifh  red  liquor,  and  in  this  ftate  difeovers  a  degree  of 
wTarmth  and  pungency,  as  well  as  fweetnefs.  It  imparts,  by 
digeftion,  to  water  alfo  a  confiderable  (hare  of  its  fragrance, 
and  a  flight  pungency :  the  filtered  liquor,  gently  exhaled, 
leaves  not  a  refinous  or  mucilaginous  extract,  but  a  cryftalline 
matter,  feemingly  of  a  faline  nature,  amounting  to  one-tenth 
or  one  eighth  of  the  weight  of  the  benzoin.  Expo  fed 
to  the  fire  in  proper  veffels,  ic  yields  a  quantity  of  a  white 
faline  concrete,  called  floret  lenzoesf  of  an  acidulous  tafte 
and  grateful  odour,  foiuble  in  re&ified  fpirtt,  and  in  -water 
by  die  affiftance  of  heat, 

5  The 
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vUyrp.*,  The  principal  ufe  of  thijs  fragrant  refm  la  in  perfumes, 
and  33  a  cofmetic  ;  for  which  lad  purpofe,  a  folution  of  it  in 
fpirit  of  wine  is  mixed  with  fo  much  water  as  is  fufficient  to 
render  it  milky,  as  twenty  times  its  quantity  or  more.  It 
promifes,  however,  to  be  applicable  to  other  ufes,  and  to 
approach  in  virtue,  -as  in  fragrance,  to  ftorax  and  balfam  of 
Tolu  It  is  faid  to  be  of  great  fervice  in  diforders  of  the 
bread,  for  revolving  obdrudtions  of  the  pulmonary  vefiels, 
and  promoting  expe&oration  :  in  which  intentions  the 
flowers  are  fometimes  given,  from  three  or  four  grains  to 
fifteen.  The  white  powder,  precipitated  by  water  from 
folurions  of  the  benzoin  in  fpiiif,  has  been  employed  by 
fome  as  fimilar  and  fuperior  to  the  flowers,  but  appears  to 
be  little  other  than  the  pure  benzoin  in  fubflance :  it  is  not 
the  faline.  but  the  refinous  matter  of  the  benzoin,  that  is 
mod:  difpofed  to  be  precipitated  from  fpirit  by  water.  The 
flowers,  fnuffed-  up  the  nofe,  are  faid  to  be  a  powerful  er- 
rhine. 

Liquid  ftorax  is  a  refinous  juice  obtained  from  a  tree  call¬ 
ed  by  Linnaeus  liquidambar  fey racifiua,  a  native  of  Virginia 
and  Mexico,  and  lately  naturalized  in  this  country.  The 
juice  called  liquidambar  is  faid  to  exude  from  incifions  made 
in  the  trunk  of  this  tree,  and  the  liquid  ftorax  to  be  obtained 
by  boiling  the  bark  or  branches  in  water.  Two  forts  of  liquid 
iior(ax  are  diking uifhed  by  authors  :  one,  the  purer  part 
of  the  refinous  matter  that  rifes  to  the  furface  in  boiling,  fe- 
parated  by  a  {trainer,  of  the  confidence  of  honey,  tenacious 
like  turpentine,  of  a  reddifh  or  afh  brown  colour,  moderately 
tranfparent,  ol  an  acrid  undtuous  take,  and  a  fragrant  fmell, 
faintly  refembling  that  of  the  folid  ftorax,  but  fomewhat 
difagreeable  ;  the  other,  the  more  impure  part,  which  re¬ 
mains  on  the  ftiainer,  is  not  tranfparent,  in  fmell  and  take  13 
much  weaker,  and  contains  a  conliderable  proportion  df  the 
fubflance  of  the  bark.  What  is  mod  commonly  met  with 
uiid^r  this  name  in  the  fiiops  is  of  a  weak  fmell  and  a  grey 
colour,  and  is  fuppofed  to  be  an  artificial  cornpofition. 

Liquid  ftorax  has  been  employed  chiefly  in  external  ap¬ 
plications.  Among  us,  it  is  at  prefent  almoft  wholly  in 
tlifufe. 

STYX  (fab.  hid.),  a  celebrated  l  iver  of  hell,  rpund  which 
it  flows  nine  times.  The  gods  held  the  waters  of  the  Styx  in 
fuck  veneration,  that  to  f'wear  by  them  was  reckoned  an  oath 
altogether  inviolable.  If  any  of  the  gods  had  perjured 
themielves,  J  upiter  obliged  them  to  drink  the  waters  of  the 
Styx,  which  lulled  them  for  one  whole  year  into  a  fenfelefs 
ilupidity,  for  the  nine  following  years  they  were  deprived  of 
the  ambrofia  ar.d  the  nedtar  or  the  gods,  and  after  the  ex¬ 
piration  of  the  years  of  their  punifhment,  they  were  redored  to 
the  affembly  of  the  deities,  and  to  all  their  original  privileges. 
It  is  faid  that  this  veneration  was  fhown  to  the  Styx,  be- 
caufe  it  received  its  name  from  the  nymph  Styx,  who  with 
hei  three  daughters  afiifled  Jupiter  in  his  war  againft  the 
Titans. 

Styx  was  a  river  which  it  was  neceffary  for  departed 
fnades  to  pafs  before  they  could  enter  the  infernal  regions  ; 
and  it  was  the  office  of  Charon  to  ferry  them  over  in  a  boat 
whlch  wa9  kePt  for  that  purpofe.  The  ghods  of  thofe  who 
h™.  nf  been  h1onoured  with  the  rites  of  fepulture  were 
iburgb,  Gbi,Sed  t0  wander  an  hundred  years  before  Charon  could 
i.  ii.  edmit  them  into  his  boat  to  convey  them  before  the  judges 
of  Hades.  What  could  have  given  rife  to  this  fable  °of 
Charon  and  his  boat,  it  is  not  very  material  to  inquire. 
Mythological  writers  have  faid,  that  the  Greeks  learned  it 

!l°m  5hVESyPtians>  which  indeed  probable  enough  ; 

at  t  .e  Egyptians  framed  both  this,  and  fome  other  fables 
relating  to  the  dead,  from  certain  cudoms  peculiar  to  their 
country  5  that  in  particular  there  was,  not  far  from  Mem- 
P  £  a  ^^-g-place,  to  which  the  dead  bodies 


were  conveyed  in  a  boat  acroL  the  lake  Ackemfia  5  and  SuiAfo 
that  Charon  was  a  boatman  who  had  lonp*  officiated  in  that  11 
fervice.  The  learned  Dr  Blackwell  fays,' in  his  life  of  Ho-Subclavia»: 
mer,  that,  in  the  old  Egyptian  language,  Charoni  fig ni fled 
“  ferryman.” 

SUABIA,  a  circle  of  Germany,  bounded  on  the  north 
by  the  circle  of  Franconia  and  that  of  the  Lower  Rhine  ;  on 
the  wed  by  the  circle  of  the  Lower  Rhine  and  Alface  ;  on 
the  fouth  by  Switzerland  ;  and  on  the  cad  by  the  circle  aif 
Bavaria.  Of  all  the  circles  of  the  empire,  Suabia  is  the 
moll  divided  ;  it  contains  four  ecclefiadic  and  thirteen  lay 
principalities,  nineteen  independent  prelacies  and  abbeys, 
twenty-fix  earldoms  and  lordfhips,  and  thirty-one  free  cities. 

The  prime  directors  of  the  circle,  as  they  are  termed,  are 
the  bifliop  of  Con  fence  and  the  duke  of  Wirtemberg.  The 
duke  has  the  foie  direction  of  all  that  relates  to  war. 

The  mixture  of  the  various  forms  of  government  and  re-  ' 
ligious  feds  ;  the  oppreffton  exercifed  by  the  great  on  the 
poor  ;  the  game  condantlv  played  by  the  emperor,  who 
po defies  many  pieces  of  detached  country  in  Suabia,  which 
depend  not  on  the  circle,  and  can,  in  confeqnence  of  his  pri¬ 
vileges  as  archduke  of  Auflria,  extend  his  pofiefiions  in  it 
by  various  ways  ;  are  circuraflances  (fays  baron  Riefbeckj  B«ron 
which  give  the  cultivation  of  the  country,  and  the  charader  ^f^veh 
of  the  inhabitants,  a. mod  extraordinary  cad.  In  feverai  o through 
the  pod  towns  where  you  flop,  you  fee  the  higheft  degree  Germany, 
of  cultivation  in  the  midft  of  the  mod  favage  wildnefs  ;  avd.  i. 
great  degree  of  knowledge  and  polifh  of  manners,  mixed 
with  the  grofied  ignorance  and  fuperdition  ;  traces  of  liber¬ 
ty,  under  the  deeped  opprelfion  ;  national  pride,  together 
with  the  contempt  and  negled  of  the  native  countiy ;  in 
fliort,  all  the  focial  qualities  in  driking  contrad  and  oppofi- 
tion  to  each  other.  Thofe  parts  of  Suabia  which  belong 
to  the  great  potentates,  fucli  a*  Wirtemberg,  Auflria,  and 
Baden,  are  certainly  the  mod  improved  The  whole  of 
Suabia  may  comprehend  about  nine  hundred  German  fquare 
miles,  and  two  millions  of  people.  More  than  half  of  thefe 
are  fubjedis  of  the  three  above  mentioned  princes,  though 
they  are  not  pioorietors  of  near  one  half  of  the  lands. 

SUARES  (Francis),  a  Jefuit,  was  born  in  Granada  on 
The  5th  of  January  1548.  He  was  a  profefior  of  theology 
at  Alcala,  Salamanca,  Rome,  and  Coimbra  in  Portugal. 

He  died  at  Lifbon  in  1617  with  the  greated  refignation; 

“  1  never  thought  (faid  he)  that  it  was  fo  eafy  to  die.” 

His  memory  was  aftonifliimr,  he  could  repeat  the  whole  of 
his  voluminous  works  by  heart.  His  writings  fill  23  folio 
volumes,  and  are  mofily  on  theological  and  moral  fubje&s. 

His  Treatife  of  Laws  has  been  reprinted  in  this  country. 

His  Defence  of  the  Catholic  Faith  "againd  the  Errors  of 
England  was  written  at  the  requed  of  pope  Paul  V.  This 
book  was  publicly  burnt  at  London  by  order  of  James  I. 

When  Suares  heard  it,  he  is  faid  to  have  exclaimed,  “  O 
that  I  too  could  feal  with  my  blood  the  truths  which  I  have 
defended  with  my  pen  I” 

SUBAH,  the  general  name  of  the  viceroylhips,  or  great¬ 
er  governments,  into  which  the  Mogul  empire  was  divided, 
confiding  of  feverai  provinces.  The  jurifdidlion  of  a  fubali- 
dar,  the  fame  as  fubahfhip,  fubaedaree,  or  nizanuit. 

SUBAHDAR,  the  viceroy,  lord-lieutenant,  or  governor, 
holding  a  fubah  ;  the  fame  as  nabob  or  nazim.  Alfo  the  4 
black  commander  of  a  company  of  Seapoys. 

SUBALTERN,  a  fubordinate  officer,  or  one  who  dif- 
charges  his  pod  under  the  command  and  fubjecl  to  the  di¬ 
rection  of  another;  fuch  are  lieutenants,  fob  lieutenants, 
cornets,  and  enfigns,  who  ferve  under  the  captain. 

SUBCLAVIAN,  in  anatomy,  is  applied,  to  any  thing 
under  the  arm-pit  or  fhoulder,  whether  artery,  nerve,  vein, 
or  mufcle. 
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Sub  deacon  SUB-DE  ‘ICON,  an  inferior  minlfter,  who  anciently  at- 
!!  .  tended  at  the  altar,  prepared  the  facred  veffels,  delivered 

Suk™uIt*'-  them  to  the  deacons  in  time  of  divine  fervice,  attended  the 
doors  of  the  church  during  communion-fervice,  went  on  the 
the  bif hop’s  embaffics  with  his  letters  or  meffages  to  foreign 
churches,  and  was  inverted  with  the  firft  of  the  holy  orders. 
They  were  fo  fubordinate  to  the  fuperior  rulers  of  the  church, 
that,  by  a  canon  of  the  council  of  Laodicea,  they  were  for¬ 
bidden  to  fit  in  the  prefence  of  a  deacon  without  his  leave. 
According  to  the  canons,  a  perfon  muft  be  twenty*  two 
years  of  age  to  be  promoted  to  the  order  of  fubdeacon.  See 
Deacon. 

SUBDOMINANT,  in  mufic,  a  name  given  by  M. 
Rameau  to  the  fourth  note  of  the  tone,  which  of  confe- 
quence  is  the  fame  interval  from  the  tonic  when  defeending 
as  the  dominant  in  riling.  This  denomination  arifes  from 
the  affinity  which  this  author  finds  by  inverfion  between 
the  minor  mode  of  the  fabdominant  and  the  major  mode  of 
the  tonic. 

SUBDUFLE  ratio,  is  when  any  number  or  quantity 
is  contained  in  another  twice.  Thus  3  is  faid  to  be  fubdu- 
ple  of  6,  as  6  is  duple  of  3.  See  Ratio. 

SUBDUPLICATE  ratio  of  any  two  quantities,  is 
the  ratio  of  their  fquare  roots. 

SUBER,  the  cork-tree,  in  botany.  See  Q^uercus. 

SUBJECT,  a  perfon  under  the  rule  and  dominion  of  a 
Sovereign  prince  or  Rate. 

Subject  is  alfo  ufed  for  the  matter  of  an  art  or  feience, 
er  that  which  it  confiders,  or  whereon  it  is  employed  :  thus 
the  human  body  is  the  fubjeft  ofimedicine. 

SUBINFEUDATION,  was  where  the  inferior  lords, 
in  imitation  of  their  fupeviors,  began  to  carve  out  and  grant 
to  others  minuter  eftates  than  their  own,  to  be  held  of  them- 
felves  ;  and  were  fo  proceeding  downwards  in  infinitum ,  till 
the  fuperior  lords  obferved,  that  by  this  method  of  fubin- 
feudation  they  loft:  all  their  feodal  profits,  of  wardfhips, 
marriages,  and  efeheats,  which  fell  into  the  hands  of  thefe 
mefne  or  middle  lords,  who  were  the  immediate  fuperiors  of 
1 Vn*:lflo„e*s  terre-tenant,  or  him  who  occupied  the  land.  This  oc- 

Commcn-  cafioned  the  flat,  of  Weflm.  3.  or  quia  emptores ,  18  Edw.  I. 
lary,  vol.ii.  to  be  made  ;  which  direfts,  that,  upon  all  Tales  or  feoffments 
of  lands,  the  feoffee  fliall  hold  the  fame,  not  of  his  immediate 
feoffer,  but  of  the  chief  lord  of  the  fee  of  whom  fuch  feof- 
fer  himfelf  held  it.  And  from  hence  it  is  held,  that  all 
manors  exifting  at  this  day  muft  have  exifted  by  immemorial 
prefeription  ;  or  at  leaft  ever  fince  the  1 8  Edw.  1.  when  the 
ftatwte  of  quia  emptores  was  made. 

SUBITO,  in  the  Italian  mufic,  is  ufed  to  fignify  that  a 
thing  is  to  be  performed  quickly  and  hallily :  thus  we  meet 
with  volti  fulito ,  turn  over  the  leaf  quickly. 

SUBJUNCTIVE,  in  grammar.  See  Grammar. 

SUBLIMATE,  a  chemical  preparation,  cqnfifting  of 
quiekfilver  united  with  the  marine  acid.  See  Chemistry- 
Inclex . 

SUBLIMATION,  in  chemiftry,  the  condenfing  and 
collecting,  in  a  folidform,  by  means  of  veffels  aptly  conftruft- 
ed,  the  fumes  of  bodies  railed  from  them  by  the  application 
of  a  proper  heat.  See  Chemistry,  n°  581. 

SUBLIME,  or  Sublimity.  See  the  article  Grandeur 
and  Sublimity 

SUBLINGUAL  artery.  See  Anatomy. 

Sublingual  Glands ,  in  anatomy,  two  glands  under  the 
tongue,  placed  one  on  each  fide  thereof. 

SUBMULTIPLE,  in  geometry,  &c.  A  fubmultiple 
number,  or  quantity,  is  that  which  is  contained  a  certain 
number  of  times  in  another,  and  which,  therefore,  repeated 
a  certain  number  of  times,  becomes  exactly  equal  thereto. 
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Thus  3  is  a  fubmultiple  of  2 1 
pie  coincides  with  an  aliquot  part. 

Submultiple  Ratio ,  is  that  between  the  quantity  con¬ 
tained  and  the  quantity  containing.  Thus  the  ratio  of  3 
to  21  is  fubmultiple.  In  both  cafes  fubmultiple  is  the  re- ^ 
verfe  of  multiple  :  21,  e.  gr.  being  a  multiple  of  3,  and  the 
ratio  of  21  to  3  a  multiple  ratio. 

SUBORDINARIES.  See  Heraldry,  Chap.  III. 

S eft.  II.  page  454. 

SUBORDINATION,  a  relative  term,  expreffing  an 
inferiority  betwixt  one  perfon  and  another. 

SUBORNATION,  in  law,  a  fecret,  underhand,  pre¬ 
paring,  inftrufting,  orbringing  in  a  falfe  witnefs  ;  and  from 
hence  fiubornation  of  perjury  is  the  preparing  or  corrupt  allu¬ 
ring  to  perjury.  The  punifhment  for  this  crime’ was  formerly 
death,  then  banifhment  or  cutting  out  the  tongue,  afterwards 
forfeiture  of  goods ;  and  it  is  now  a  fine  and  imprifonment, 
and  never  more  to  be  received  as  evidence.  The  ftatute  2  Geo* 
IT.  c.  2 3.  fuperadded  a  power  for  the  court  to  order  the  of¬ 
fender  to  be  lent  to  the  houfe  of  correftion  for  a  term  not 
exceeding  feven  years,  or  be  tranlported  for  the  fame  period. 

SUBPCENA,  in  law,  a  writ  whereby  common  perfons 
are  called  into  chanceiy,  in  fuch  cafes  where  the  common 
law  hath  provided  no  ordinary  remedy  ;  and  the  name  of  it 
proceeds  from  the  words  therein,  which  charge  the  party 
called  to  appear  at  the  day  and  place  affigned,  fub  poena  cen¬ 
tum  l ibrarum ,  &c.  The  fubpoena  is  the  leading  procefs  in 
the  courts  of  equity  ;  and  by  ftatute,  when  a  bill  is  filed 
againft  any  perfon,  procefs  ^f  fubpoena  fliall  be  taken  out  to 
oblige  the  defendant  to  appear  and  anfwer  the  bill,  &c. 

Subpoena  ad  tefiificandum ,  a  writ  or  procefs-  to  bring  in 
witneffes  to  give  their  teftimony.  If  a  witnefs  on  being 
ferved  with  this  procefs  docs  not  appear,  the  court  will 
iffue  an  attachment  againft  him  ;  or  a  party,  plaintiff  or 
defendant,  injured  by  his  non-attendance,  may  maintain,  an 
aftion  againft  the  witnefs.  See  Blaclfi.  Com .  Vol.  III.p.  369. 

Subpoena  in  Equity ,  a  procefs  in  equity,  calling  on  a 
defendant  to  appear  and  anfwer  to  the  complainant’s  bill.  See 
ftatute  5th  Geo.  II.  c.  25.  which  enafts,  that  where  the 
party  cannot  be  found  to  be  ferved  with  a  fubpoena,  and 
abfeonds  (as  believed)  to  avoid  being  ferved,  a  day  fihall 
be  appointed  him  to  appear  to  the  bill  of  the  plaintiff ; 
which  is  to  be  inferted  in  the  London  Gazette,  read  in 
the  par ifti- church  where  the  defendant  laft  lived,  and  fixed 
up  at  the  Royal  Exchange  :  and  if  the  defendant  doth 
not  appear  upon  that  day,  the  bill  ihall  be  taken  pro  confeffo, 

SUBREPTI TIOUS,  a  term  applied  to  a  letter,  licence, 
patent,  or  other  aft,  fraudulently  obtained  of  a  fuperior,  by 
concealing  fome  truth  which,  had  it  been  known,  would 
have  prevented  the  conceffion  or  grant. 

SUBROGATION,  or  Surrogation,  in  the  Civil 
Law,  the  aft  of  fubftituting  axperf°n  ln  the  place,  and  in- 
titling  him  to  the  rights,  of  another.  In  its  general  fenfe,  fub- 
rogation  implies  a  fucceffion  of  any  kind,  whether  of  a  per¬ 
fon  to  a  perfon,  or  of  a  perfon  to  a  thing.  ' 

There  are  two  kinds  of  fubrogation  :  the  one  convention * 
a!y  the  other  legal*  Conventional  fubrogation  is  a  contraft 
whereby  a  creditor  transfers  his  debt,  with  all  appurtenances 
thereof,  to  the  profit  of  a  third  perfon.  Legal  fubroga¬ 
tion  is  that  which  the  law  makes  in  favour  of  a  perfon 
who  difeharges  an  antecedent  creditor ;  in  which  cafe  there 
is  a  legal  tranflation  of  all  rights  of  the  ancient  creditor  to 
the  perfon  of  the  new  one. 

SUBSCRIPTION,  in  general,  fignifies  the  frgnature 
put  at  the  bottom  of  a  letter,  writing,  or  inftrument. 

In  commerce,  it  is  ufed  for  the  (hare  or  interefl  which 
particular  perfons  take  in  a  public  flock  or  a  trading  com- 
8  pany, 
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uWcrip-  pany,  by  writing  their  names,  and  the  (hares  they  require, 
in  the  books  or  reglfter  thereof. 

Subscription  to  articles  of  faith  Is  required  of  the  cler- 
_  gy  of  every  eflablifhed  church,  and  of  fome  churches  not 
eftabliflied.  Whether  fuch  fubfcription  ferves  any  good 
purpofe,  In  a  religious  or  theological  view,  is  a  very  doubt¬ 
ful  queftion.  It  may  be  neceffary  in  an  eflablifhment,  as  a 
ted  of  loyalty  to  the  prince,  and  of  attachment  to  the  con- 
flitution,  civil  and  ecclefiaftical,  but  it  cannot  produce  uni¬ 
formity  of  opinion.  As  all  language  is  more  or  lefs  ambi¬ 
guous,  it  becomes  difficult,  if  not  impoffible,  to  determine 
in  what  fenfe  the  words  of  long  eflablifhed  creeds  are  to  be 
interpreted  ;  and  we  believe  that  the  clergy  of  the  churches 
of  England  and  Scotland  feldom  coniider  themfelves  as  fet- 
teied  by  the  Thirty-nine  Articles,  or  the  Confeffion  of 
Faith,  when  compofing  inflru&ions  either  for  their  refpec- 
tive  parifhes  or  for  the  public  at  large.  Sfce  Indepen¬ 
dents. 

Subscription,  in  the  commerce  of  books,  fignifies  an 
engagement  to  take*  a  certain  number  of  copies  of  a  book 
intended  to  be  printed,  and  a  reciprocal  obligation  of  the 
bookfeller  or  publifher  to  deliver  the  laid  copies,  on  certain 
terms.  —  Thefe  fubfcriptions,  which  had  their  rife  in  Eng¬ 
land  about  the  middle  of  the  lad  century,  were  lately  ver^ 
frequent  in  France  and  Holland,  and  are  now  very  common 
among  ourfelves. 

SUBSEQUENT,  fomething  that  comes  after  another, 
particularly  with  regard  to  the  order  of  time. 

SUBSIDY,  in  law,  dgnifies  an  aid  or  tax  granted  to 
the  king  by  parliament,  for  the  neceffary  occafions  of  the 
kingdom  ;  and  is  to  be  levied  on  every  fubjedt  of  ability,  ac¬ 
cording  to  the  rate  or  value  of  his  lands  or  goods :  but  this 
word,  in  fome  of  our  ftatutes,  is  confounded  with  that  of 
cudoms.  See  Tax. 

SUBSTANCE,  the  fubjedt  to  which  we  fuppofe  quali¬ 
ties  belong.  Thus  gold  is  the  fubdance  to  which  the  qua¬ 
lities  of  dudtility,  yellownefs,  denflty,  &c.  belong.  See  Me¬ 
taphysics,  nc  145. 

SUBS  FAN  1TAL,  in  the  fchools,  fomething  belonging 
to  the  nature  of  fubdance. 

SUBSTANTIVE,  in  grammar.  See  Grammar. 
SUBSTISTUTE,  a  perfon  who  officiates  for  another 
in  his  abfence. 

SUBS  rlTUTION,  in  the  civil  law,  a  difpofition  of  a 
tedament,  whereby  the  tedator  fubditutes  one  heir  for  ano 
ther,  who  has  only  the  ufufruit,  and  not  the  property,  of 
the  thing  left  him. 

SUBSTRACTION,  or  Subtraction,  in  arithmetic, 
the  fecond  rule,  or  rather  operation,  in  arithmetic,  whereby 
vve  dedut  a  lefs  number  from  a  greater,  to  learn  their  pre- 
cife  difference.  See  Arithmetic  and  Algebra. 

SUBTANGENT  of  a  Curve,  the  line  that  determines 
the  liiterfedlion  of  a  tangent  with  the  axis ;  or  that  de- 
■t ermines  the  point  wherein  the  tangent  cuts  the  axis  pro- 
longed.  r 

SUBTENSE,  formed  from  fib  “  under,”  and  tendo 
l  itretch,  in  geometry,  a  right  line  which  is  oppofite  to 
an  angle,  and  drawn  between  the  two  extremities  of  the  arch 
which  meafures  that  angle. 

f  wbatever  >s  under  ground  :  thus 

naturahfts  fpeak  of  fubterraneous  fires,  fubterraneous  damps, 

Subterraneous  Cavern .  j3ee  Quarries. 

SUBTILE,  in  phyfics,  an  appellation  given  to  what- 
ever  is  extreme^  fmall,  fine,  and  delicate;  fuch  as  the 

pofed 1  tobT’  tHe  CfflUVla  °f  °'d0r0US  bodies>  &c.  are  fup- 
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wort)  in  botany:  A  genus  of  plants  belonging  to  the  clafs  Subulate! 
of  tetr  adynamia,  and  order  of  JUiculofa  ;  and  in  the  natural  3ucCg|flon_ 
order  ranging  under  the  39th  order ,Jiliquof<z.  The  filicula 
is  entire  and  ovate  ;  the  valves  arc  ovate,  concave,  and  con¬ 
trary  to  the  partitions.  The  flyle  is  ffiorter  than  the  lili- 
cula.  There  is  only  one  fpecies,  the  aquatica ,  which  is  a 
native  of  Britain.  It  is  about  an  inch  high.  The  leaves 
are  avvl-fhaped,  and  grow  iu  cluffers  round  the  root.  1  he 
ftaik  is  naked,  and  produces  four  or  five  fmall  white  flowers 
growing  alternately  on  (hort  footflalks.  It  flowers  under  4 
water,  whereas  mod  aquatic  plants  emerge  above  water  at 
the  time  of  flowering.  The  Author  of  Nature  has,  how¬ 
ever,  carefully  prevented  the  tender  flower  from  receiving 
any  injury  from  the  water,  by  making  the  petals  clofe,  and 
form  themfelves  into  a  kind  of  arch.  This  plant  grows  on 
the  borders  of  the  Highland  lakes,  in  Loch  Tay,  in  Scot¬ 
land,  alfo  in  Wales  and  Ireland. 

SU  BULAT  ED,  fomething  ffiaped  like  an  awl. 

SUCCEDANEUM,  in  pharmacy,  denotes  a  drug  fub- 
ftituted  in  the  place  of  another. 

SUCCESSION,  in  metaphyfics,  the  idea  which  we  get 
by  refle&ing  on  the  ideas  that  follow  one  another  in  our 
mind  ;  and  from  the  fucceffion  of  ideas  we  get  the  idea  of 
time.  See  Metaphysics,  nJ  93.  and  209. 

Succession,  in  law.  See  Descent. 

Succession  to  the  Crown .  See  Hereditary  Right. — - 
From  the  days  of  Egbert,  the  firfl  foie  monarch  of  Eng¬ 
land,  even  to  the  prefent,  the  four  cardinal  maxims  mention¬ 
ed  in  that  article  have  ever  been  held  conftitutional  canons 
of  fucceffion.  It  is  true,  as  Sir  William  Blackftone  obferves, 
this  fucceffion,  through  fraud  or  force,  or  fometimes  through 
neceffity,  when  in  hoftile  times  the  crown  defeended  on  a 
minor  or  the  like,  has  been  very  frequently  fufpended  ;  but 
has  generally  at  lafl  returned  back  into  the  old  hereditary 
channel,  though  fometimes  a  very  confiderable  period  has 
intervened.  And  even  in  thofe  inftances  where  this  fuc- 
ccflion  has  been  violated,  the  crown  has  ever  been  looked 
upon  as  hereditary  in  the  wearer  oi  it.  Of  which  the  ufur- 
pers  themfelves  were  fo  fenfible,  that  they  for  the  mofl 
part  endeavoured  to  vamp  up  fome  feeble  (how  of  a  title  by 
defeent,  in  order  to  amule  the  people,  while  they  gained  the 
poffeffion  of  the  kingdom.  And,  when  poffeffion  was  once 
gained,  they  confidered  it  as  the  purchafe  or  acquifition  of 
a  new  eflate  of  inheritance,  and  tranfmitted,  or  endeavoured 
to  tranfmit  it,  to  their  own  poilerity  by  a  kind  of  heredita¬ 
ry  right  of  ufurpation.  (See  Black.  Com .  v.  i.  197 — 217.) 

From  the  hiftorical  view  there  given,  it  appears,  that  the 
title  to  the  crown  is  atf  prefent  hereditary,  though  not  quite 
fo  abfolutely  hereditary  as  formerly  :  and  the  common 
flock,  or  anceflor,  from  whom  the  defeent  muff  be  derived, 
is  alfo  different  Formerly,  the  common  flock  was  King  Eg¬ 
bert  ;  then  William  the  Conqueror;  afterwards,  in  James  IBs 
time,  the  two  common  flocks  united ;  and  fo  continued  till 
the  vacancy  of  the  throne  in  1 688:  now  it  is  the  Prin- 
cefs  Sophia,  in  whom  the  inheritance  was  veiled  by  the  new 
king  and  parliament.  Formerly,  the  defeent  was  abfolute, 
and  the  crown  went  to  the  next  heir  without  any  reflric- 
tion  :  but  now,  upon  the  new  fettlement,  the  inheritance 
is  conditional ;  being  limited  to  fuch  heirs  only,  of  the 
body  of  the  Princefs  Sophia,  as  are  Proteflant  member* 
of  the  church  of  England,  and  are  married  to  none  but 
Proteftants. 

And  in  this  due  medium  confifls  the  true  conftitutiona! 
notion  of  the  right  of  fucceffion  to  the  imperial  crown  of 
thefe  kingdoms.  The  extremes  between  which  it  fleer* 
are  each  of  them  equally  definitive  of  thofe  ends  for  which 
focieties  were  formed  and  are  kept  on  foot.  Where  the  ma- 
giftrate,  upon  every  fficceffion,  is  eleted  by  the  people,  and 
G  *  may 
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fincrcfTion  rasy  by  the  exprefs  provifion  of  the  laws  be  depofed  (if  not 
§ uc c!n uni  Pum*^ed)  byhis  fubje&s,  this  may  found  like  the  perfection 
n  of  liberty,  and  look  well  enough  when  delineated  on  paper ; 

but  in  practice  will  be  ever  productive  of  tumult,  conten¬ 
tion,  and  anarchy.  And,  on  the  other  hand,  divine  inde- 
feafibY  hereditary  right,  when  coupled  with  the  dodtrine  of 
unlimited  paffive  obedience,  is  furely  of  all  conllitutions  the 
moil  thoroughly  flavilh  and  dreadful.  But  when  fuch  an 
hereditary  right  as  our  laws  have  created  and  veiled  in  the 
royal  flock,  is  clofely  interwoven  with  thofe  liberties  which 
sue  equally  the  inheritance  of  the  fubjedl ;  this  union  will 
form  a  conflitution,  in  theory  the  moil  beautiful  of  any,  in 
praClice  the  moil  approved,  and,  we  truit,  in  duration  the 
flioft  permanent. 

In  France  the  fucceffion  to  the  monarchy  W2S  limited  to 
heirs  male  (fee  Salic)  ;  but  in  Navarre  the  crown  was  in¬ 
herited  by  the  heir  of  line,  whether  male  or  female.  The 
caie  {lands  thus:  Philip  the  Fourth,  king  of  France,  fur- 
named  the  Fair,  in  the  year  1285  efpoufed  Jane  queen  of 
Navarre  in  her  own  right ;  and  as  king  confort  of  this  latter 
kingdom  added  the  title  of  Navarre  to  his  former  one  of 
France.  Louis  X.  fon  and  heir  of  Philip  and  Jane  (furnamed 
JLutin,  or  the  Botjlerous ),  fucceeded  to  both  crowns.  By 
Margaret  liis  f r{t  wife,  who  had  been  crowned  queen  of 
Navarre,  lie  left  one  daughter  Joan  or  Jane.  His  fecond 
wife  Clementia  was  pregnant  at  the  time  of  his  dcceafc,  and 
■was  delivered  of  a  pollhumous  fon,  whom  moil  of  the 
French  annalifls  recognize  as  John  I.  of  France,  though  he 
Jived  no  longer  than  three  weeks.  On  his  death  the  king¬ 
dom  of  France  palled  to  Philip  V.  (furnamed  the  Long), 
and  that  of  Navarre  (to  which  the  Salic  law  could  by  no 
conftrudion  extend)  to  Joanna'  the  only  child  and  heir  of 
Louis,  and  Margaret.  From  Joanna,  in  lineal  fucceffion, 
the  kingdom  of  Navarre  pafled  to  Jane  d’  Albret,  mother  of 
Henry  IV.  of  France,  and  wife  of  Anthony  oT  Yendofme, 
who  iis  king  confort  wore  the  crown  of  Navarre,  On  the 
accefiion  of  Henryqto  the  kingdom  of  France,  the  two  mo- 
narebies  were  united,  and  the  four  fucceeding  princes  af- 
f timed  the  joint  titles.  But  if  ever  the  monarchy  he  re- 
flored  in  France,  Mary,  princefs  royal  and  daughter  of 
Louis  XVI.  will  have  the  lame  right  to  the  throne  of  Na¬ 
varre  that  her  uncle  has  to  the  throne  of  France  ;  for  lhe 
is  the  undoubted  heir  of  line  of  the  great  and  illuftrious  Hen¬ 
ry  IV. 

SUCCINIC  Acid,  an  acid  extra&ed  from  amber  by  fu- 
blimation  in  a  gentle  heat,  and  rifes  in  a  concrete  form  into 
the  neck  of  the  fubliming  vefiel.  The  operation  mull  not 
be  pufhed  too  far,  or  by  too  flrong  a  fire,  otherwife  the 
Zawfier' s  oil  of  the  amber  rifes  along  with  the  acid.  The  fait  is  dri- 

CtZTJr/  ed  ,Uponn  blottil'£  PaPer>  and  purified  by  repeated  folution 
and  cryitallization. 

I  he  acta  is  foluble  in  24  times  its  weight  of  cold  water, 
and  in  a. much  finaller  quantity  of  hot  water.  It  poflefles 
the  qualities  of  an  acid  in  a  very  fmall  degree,  arid  only  af- 
feds  the  bine  vegetable  colours  very  lightly.  The  affinities 
of  this  acid  with  the  falifiable  bafes  were  determined  by  Mr 
de  Morveau,  who  is  the  fir  11  chemiil  that  has  endeavoured 
to  afeertain  them. 

SUCC1NUM,  Amber,  in  mineralogy,  a  fpecies  of  bitu¬ 
men  clafled  under  the  inflammable  fubiiances.  As  a  full  ac¬ 
count  of  this  mineral  was  given  under  the  word  Amber, 
nothing  remains  but  to  mention  a  few  things  which  recent 
experiments  enable  us  to  add.  According  to  Hr  Kirwan,  1 00 
grains  of  amber  afford  about  72  of  petroleum,  4.5  of  fucci- 
mc  acid,  and  a  refidue  of  fixed  matter  and  water.  Mr 
C.  fays,  that,  when  diililled,  it  yields  an  aqueous  acid 
jeiemblmg  vinegar  in  its  qualities.  This  would  induce  us 
to  believe  it  to  be  of  vegetable  origin.,  But  its  origin  is  a 


point  not  yet  afeertained-  Its  fpecific  gravity  is  from  Uotfg  Succory 
to  1,100,  and  melts  at  5502  of  Fahrenheit.  Wallerius  af-  J 
firms,  that  mirrors,  prifms,  &c.  may  be  made  of  amber.  " _ °n^ 

SUCCORY,  in  botany.  See  Cichorium. 

SUCCOTH  (anc,  geog.),  a  town  which  lay  between 
the  brook'  Jabhok  and  the  river  Jordon,  where  Jacob  fixed 
liis  tents.  There  was  another  Succoth  wh'-ie  the  Ifratlites 
firll  encamped  alter  their  departure  from  Ramefes  towards 
the  Red  Sea.  Succoth  fignifies  tents. 

SUCCUBUS,  a  term  ufed  by  fome  writers  for  a  daemon 
who  affumes  the  lhape  of  a  woman,  and  as  fuch  lies  with  a 
man  ;  in  which  ...fenfe  it  {lands  oppofed  to  incubus ,  which. was 
a  duemon  in  form  of  a  man,  that  lies  with  a  woman  But 
the  truth  is,  the  fuccubus  is  only  a  fpecies  of  the  night¬ 
mare.  See  Medicine,  ii°  329 

SUCCULA,  in  mechanics,  an  axis  or  cylinder,  with 
flaves  in  it  to  move  it  round  ;  but  without  any  tympanum 
or  peritrochium. 

SUCCULENT  Plants,  among  botamfls,  fuch  whofe" 
leaves  are  thick  and  full  of  juice. 

SUCKER,  in  ichthyology.  See  CyClopterus. 

SUCKERS,  in  gardening,  the  fame  with  Offsets. 

SUCKING-fish.  See  Echeneis.  _ 

SUCKLING  (Sir  John),  an  Englifh  poej:  and  dramatic 
writer,  was  the  foil  of  Sir  John  Suckling,  comptroller  of 
the  houfehold  to  king  Charles  I.  and  born  at  Witham  in 
Lffex  in  1 613.  He  difeovered  an  uncommon  propenfity 
to  the  acquiring  of  languages,  infomuch  that  he  is  reported 
to  have  fpoken  Latin  at  five  years  of  age,  and  to  have  written 
it  at  nine.  When  lie  was  grown  up,  he  travelled  ;  but 
feerns  to  have  affeded  nothing  more  than  the  character  of 
a  courtier  and  line  gentleman  ;  which  lie  fo  far  attained, 
that  he  was  allowed  to  have  the  peculiar  happinefs  of  ma¬ 
king  every  thing  he  did  become  him.  In  his  travels  he 
made  a  campaign  under  the  great  Guflavus  Adolphus  ;  and 
his  loyalty,  if  not  his  valour,  appeared  in  the  beginning  of 
our  civil  wars  ;  for,  atter  his  return  to  England,  he  railed  a 
troop  of  liorfe  for  the  king’s  fervice  entirely  at  his  own 
charge  ;  and  mounted  them  fo  completely  and  richly,  that 
they  are  laid  to  have  coll  him  1  2,000  1.  This  trqpp,  with 
Sir  John  at  its  head,  behaved  fo  ill  in  the  engagement  with 
the  Scots,  upon  the  Englifh  borders,  in  1639,  as  to  occa- 
fion .  the  famous  lampoon  compofed  by  Sir  John  Mennis  ; 

John  lie  got  him  an  ambling  nag,”  &c.  This  ballad, 
which  was  fet  to  a  brifk  tune,  was  much  fung  by  the  par¬ 
liamentarians,  and  continues  to  be  fung  to  this  day.  This 
difaftrous  expedition,  and  the  ridicule  that  attended  it,  was 
fuppofed  to  have  haflened  his  death  ;  being  feized  by  a  fe- 
vei ,  of  which  he  died,  at  28  years  of  age.  He  was  a 
fprightly  wit,  and  an  eafy  verfifier,  but  no  great  poet.  His 
works,  confiding  of  a  few  poems,  letters,  and  plays,  have 
neverthelefs  gone  through  feveral  editions. 

SUCl  ION,  the  ad  of  fucking  or  drawing  up  a  fluid,  as 
air,  water,  milk,  or  the  like,  by  means  of  the  mouth  and  i 
lungs;  or,  in  a  fimiiar  manner,  by  artificial  means.  See 
Pneumatics  and  Hydrostatics.  M 

SUHAIORY,  a  name  given  by  the  ancient  Romans 
to  their  hot  or  fweating  rooms ;  fometimes  alfo  called  La- 
conic  a. 

SUDEROE.  See  Ferro- IJlands. 

SUDORIFIC,  an  appellation  given  to  any  medicine  that 
caufes  or  promotes  fweat. 

SUESSIONES,  a  branch  of  the  Remf,  a  people  of 
Gallia  Belgica  (Pliny)  ;  called  fometimes  Sueffones ,  in  the 
lower  age  Suejfi ;  fituated  between  the  Remi  to  the  eaft,  the 
Ncrvii  to  the  north,  the  Veromandui  to  the  weft,  and  the 

Meldas  to  the  fouth,  in  the  trad  now  called  le  Soi/fonois. _ 

SueffioneS)  Sueffones)  and  Sue^Jbnaf  the  name  of  their  city  in 

the 
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the  lower  age  ♦  thought  to  have  been  formerly  called  Novio-  fels  which  M.  Volney  tells  us  he  has  feen  there,  toy the 
dunum  (Cadar),  is  now  called  Sor/Jons,  .  number  of  28  at  a  time,  might  be  attacked  without  oppo- 

STTET*.  Scvitm.  or  Sebum,  in  anatomv.  the  folid Fat  found  fit- inn  «  tU  m.’r,.. 


Suer  ^ 


Vo  Iney'f 
Travels, 
fol.  i. 
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SUET,  Sevu  m,  or  Sebum,  in  anatomy,  the  folidTat  found 
jn  feveral  animals,  as  Iheep  oxen,  &c.  but  not  in  the  human 
fpecies.  See  the  article  Fat. — It  is  of  the  fevum  that  tal¬ 
low  is  made. 

SUETONIUS  tranquillus  (Caius),  a  famous  Latin 
hiilorian,  was  born  at  Rome,  and  became  fecretary  to  the 
emperor  Adrian,  about  the  t  18th  year  or  the  Chritlian  era; 
but  that  poll  was  taken  from  him  three  years  after,  when 
feveral  performs  fell  under  that  prince’s  difpleafure  for  not 
/hawing  the  emprefs  Sabina  all  the  refpect  file  deferved* 
During  his  difgrace  he  compofed  many  works,  which  are 
loll:.  fhofe  now  extant  are  his  Khlovy  of  the  XII  firfl 
Emperors,  and  a  part  of  his  Treat ife  of  the  liluflrious 
Grammarians  and  Rhetoricians.  Pliny  the  Younger  was 
his  intimate  friend,  and  perfuaded  him  to  publifh  his  books. 
His  Hifiory  of  the  XII  Roman  Emperors  has  been  much 
commended  by  moll  of  our  polite  fchohrs.  He  reprefents, 
in  a  continued  feries  of  curious  and  interefling  particulars, 
without  any  digreffions  or  reflexions,  the  aXions  of  the 
emperors,  without  omitting  their  vices,  which  he  expofes 
with  all  their  deformity,  and  with  the  fame  freedom  men¬ 
tions  the  good  qualities  of  the  very'  fame  perfons ;  but  the 
horrid  diffoluteuefs  and  obfeene  aXions  he  relates  of  Tibe¬ 
rius,  Caligula,  Nero,  &c.  have  made  fome  fay,  that  he  wrote 
fhe  lives  pf  the  emperors  with  the  fame  licentioufnefs  with 
which  they  lived.  The  edition  of  this  hiftory  procured  by 
Gnevius  at  Uirecht  in  1672,  wdth  the  excellent  Commen¬ 
taries  of  Torrentius  and  Cafanbon,  and  the  notes  of  fome 
otliei  learned  critics,  is  much  t fleerocd.  Eiirmaii  alfo  pu¬ 
blished  an  edition  in  two  vols  4to  with  notes, 

SUE VI,  the  Catti  or  Chau i  of  Casfar  (Strabo),  placed 
on  the  Rhine  :  the  reafon  of  C«efar  s  calling  them  thus  does 
not  appear,  though  confiderably  diliant  from  the  proper 
Suevi  or  Alemanni. 

Suevi  (Tacitus),  a  common  name  of  the  people  fitna- 
ted  between  the  Elbe  and  the  Viitula,  diftinguifhed  other- 
wife  by  particular  names  ;  as  in  Ptolemy,  Sucvc  AvgelL  Sue - 
nn  Sen  nones. 

SUEVUS  (anc.  freOir.),  a  river  of  Germany,  thoueht 
to  be  the  fame  with  the  Viadrus  or  Oder,  emptying  ,'Uel- 
at  three  months  into  the  Baltic,  the  middlemoft  of  which 
zs  called  Swine  or  Smote  ;  which  la  11  comes  nearer  the  name 
Suevus, 

SUEZ,  a  fmall  fea-port  town,  fituated  near  the  northern 


extremity  of  the  Red  Sea,  and  about  30  hours  journey  eafl  El  Mr  IF  W  °  •  •  r  ebn  elKattab  (fays  the  hifloriar* 
from  Cairo.  __  The  country  around  it  is  a  fandy  plain,  with!  famine,  t 


-  — -  "  . . .  r 

fition  5  for  the  Ihips  themfelves  are  incapable  of  refinance, 
npne  having  any  other  artillery  than  four  ruily  fwivels. 

Suez  has  always  been,  notwithflanding  its  local  difadvan* 
tages,  a  place  of  great  trade,  on  account  of  its  geographi¬ 
cal  fituation.  It  was  by  the  gulph  of  Suez  that  the  com¬ 
modities  of  India  were  formerly  conveyed  to  Europe,  till 
the  dilcovery  of  the  pafiage  by  the  Cape  of  Good  Hope 
converted  that  trade  into  a  new  channel.  As  the  iflhmua 
of  Suez,  which  feparates  the  Red  Sea  from  the  Mediterra** 
neart,  is  not  more  than  57  miles,  it  has  been  frequently  pro- 
poled  to  join  thefe  two  feas  to  rether  by  a  canal.  As  there 
are  no  mountains  nor  remarkable  inequalities  of  furface,  this 
plan  would  at  firfl  view  appear  eafy  to  be  executed.  But 
though  the  difference  of  levels  would  not  prevent  a 
junction,  the  great  difficulty  arifes  from  the  nature  qF 
the  cor refpon ding  coails  of  the  Mediterranean  and  the  Red 
Sea,  which  are  of  a  low  and  Tandy  foil,  where  the  waters 
form  lakes,  Ihoals,  and  moraffes,  fo  that  veffcls  cannot  ap¬ 
proach  within  a  confiderable  di fiance.  It  will  therefore  be 
found  fcarcely  poffi'ole  to  dig  a  permanent  canal  amid  thefe 
flu:  ting  fands  :  not  to  mention,  that  the  fhore  is  deflitute 
of  harbours,  which  mufl  be  entirely  the  work  of  ai  t.  The 
country  belides  has  not  a  drop  of  frefh  water,  and  to  fup- 
ply  the  inhabitants,  it  mufl  be  brought  as  far  as  from  the 
Nile. 

The  bed  and  only  method  therefore  of,effeXing  this 
junXion,  is  that  which  has  been  already  fuccefsfully  prac- 
tifed  at  different  times;  which  is,  by  making  the  river  itfelf 
the  medium  of  communication,  for  which  the  ground  is  per- 
feXly  well  calculated  ;  for  Mount  Mokattam  fuddenly  ter¬ 
minating  in  the  latitude  of  Cairo,  forms  only  a  low  and  fe- 
micircular  mound,  round  which  is  a  continued  plain  fron* 
the  banks  of  the  Nile  as  far  as  the  point  of  the  Red  Sea. 

T  he  ancients,  who  early  underllood  the  advantage  to  be  de- 

lived  from  this  fituation,  adopted  the  idea  of  joining  the  two 

feas  by  a  canal  conneXed  with  the  river.  Strabo  *  obfei  ves,  at  Tib.  xvi* 

that  this  was  firfl  executed  under  Sefoflris,  who  reigned 

about  the  time  of  the  Trojan  war  ;  and  this  work  was  fo  con- 

liderable  as  to  occahon  it  to  be  remarked,  “  that  it  was  100 

cubits  (or  170  feet)  wide,  and  deep  enough  for  large  vef- 

fels.  After  the  Greeks  conquered  the  country,  it  was  re- 

flored  by  the  Ptolemies,  and  again  renewed  by  Trajan.  Irr 

fimrt,  even  the  Arabs  themfelves  followed  thefe  examples. 

“  I?_the  time  Omar  ebn  el  Kattab  (fays  the  hifloriaa 


out  the  fmallefl  fpot  of  verdure. 


TKh  r*nl  "  1-7  V'T  the  Calif  ordered  Amro u  governor  of  Egypt°to  cut 

can  be  drunk  is  brought  from  EbNaba  or  "1C  a  CSnal  tiie  t0  Kolzoum,  that  the  contributions  of 

*  u»  "  SLtSm  S",  “'7  'pr°iMd  for  A,,bi*  >» 

that  without  a  mixture  of  rum  it  is  mfupportable  to  Euro'  TW  A,  1  •  ,1  r  , 

peans.  _  The  town  itfelf  is  a  collection  of  miferabie  ruins  the  and  loL  >f  lf  '•:5  fam£  W  UC  !  rUnS  at  prefent  to  CaIro» 
khans  oting  the  only  folid  buildings  ;  yet  from  March  till  T-A  'gk  in  the  country  to  the  north-eaft  ol  Bcrket-el- 
June,  the  feafon  when  the  Jidda  and  Yamho  h-et  H?  '  or,the  Lake  of  the  P'lgnms. 

lemruns  except  the  governor,  who  is  a  Mamlouk,  12  or  il 
perfons  who  form  his  houfehold,  and  the  garrifon.  Tim 
fortrefs  rs  a  defences  heap  of  rums,  which  the  Arabs  con- 

ldertwoap  t  ’  3  11  f°nta!ns  f:x  brafs  )our  Poundersf 

thev  fire  TheTr8’  ^h°'tUrn  their  heads  ^  when 
they  foe.  I  he  haibour  is  a  wretched  quay,  where  the 


*  - the  gulph  of  Suez,  where 

the  children  of  Ifrael  are  fuppofedto  have  entered  it,  is  called 
Bacisa,  about  fix  miles  to 'the  north  of  Cape  Korondel,  on 
the  other  fide  of  the  gulph,  as  we  are  informed  in  a  letter 
fiom  the  ingenious  Edward  Wortley  Montague,  F.  R.  S. 
to  Dr  Watfon,  containing  an  account  of  his  journey  from 
Cairo  to  the  Written  Mountains  in  the  defert  of  Sinai, 
Opposite  to  Badea  is  a  ffrong  current  which  fets  to  the 


low  water  J  it  lus  no  works  for  its  defence  fo  that  th?  f  Suez  t0  Badea  is  fo  rocky  and  ft«p,  —  was 

deience,  fo  that  the  vet  no  entering  upon  the  gulph  but  at  one  of  thefe  two  placet 

7  The 
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The  air  isgeckoned  as  wholefome  and  pleafant  as  Suffragan 


s  u  F  C  54  1 

Sues  The  Britlfh  nation,  we  believe,  »««  S^beTond  anvln  the'  kingdom',  nor  is  it  otl.erwife  upon  the  fea  coaft, 

11  on  commerce  with  any  of  the  ports  of  the  Red  bu i  beyonrt  an  m  g  •.  :uld  free  from  falt  marfl.es.  The 

Jidda,  till,  on  the  fMgeftion  of  Mr  Bruce  ,n  i  ,  A  feme  h  1  >  ,  weft  and  upon  the  fea-coaft,  is  very  rich, 

- * - Britlfh  merchants  at  Bengal  equipped  two  or  three  \eheis  ion,  except  lu  u  r  rn _ f„. 

for  Suez,  laden  with  piece-goods  of  Bengal  and  coaft  ma-  being  a  compound 


i>ug.r< 


nufadtures.  The  command  of  the  veffels  was  committed  to 
Captain  Greig,  a  meritorious  feaman  ;  and  the  management 
of  the  goods"  was  entrnfted  to  Mr  Straw,  a  gentleman  di- 
flinguifhed  for  his  mercantile  knowledge.  The  fale  turned 
out  to  advantage  ;  but  fuch  great  ex pences  were  incurred  in 
making  presents  to  the  bey  of  Cairo  and  Suez,  as  to  con- 
fume  the  whole  profits  gained  by  the  fale  of  the  cargo-. 
The  great  purpofe  of  the  expedition  was,  however,  accom- 
plifhed,  as  a  firman  was  obtained  from  th^  government  of 
Cairo  to  trade  by  the  way  of  Suez.  In  confequence  of  tins, 
tim  e  fhips  went  to  Suez  the  Following  year,  and  as  many 
In  1778  The  opening  of  this  trade  alarmed  the  jealoufy 
of  the  Eaft  India  Company ;  they  applied  to  our  govern¬ 
ment,  and  orders  were  given  to  relinquifh  this  promifing 
commerce  Thefe  orders  reached  Egypt  fooner  than  Bengal, 
and  the  confequence  was  fatal  to  the  unfortunate  adventu¬ 
rers  who  vifited  Suez  that  year  (1779).  By  a  plan  con¬ 
certed  between  the  beys,  a  large  body  of  Bedoum  Arabs 
attacked  the  caravan  palling  from  Suez  to  Cairo  with 
goods  valued  at  12  lacks  of  rupees.  The  goods  were  plun¬ 
dered,  the  Europeans  were  ftripped  and  left  naked  in  the 
defert,  expofed  to  the  burning  rays  of  the  fun,  without  a 
drop  of  water,  to  quench  their  thirft,  or  food  to  fupport 
life.  Moll  of  them  died,  and  fome  of  their  bodies  were 
afterwards  found  mangled  and  disfigured  by  wolves.  We 
have  been  favoured  with  a  particular  account  of  the  fuffer- 
ings  of  our  countrymen  by  a  correfpondent,  which,  we  are 
forry,  we  have  not  room  to  infert.  Thofe  who  wifh  to 
obtain  a  more  full  account  may  confult  the  Annual  Regi- 
for  178  r  or  1782. 

SUFFETULA  (anc.  geog.),  a  town  of  Africa,  in  the 
dominions  of  Carthage  ;  probably  fo  called  from  Suffetes, 
the  title  of  the  magiftrates  of  that  city.  It  is  now  called 
#  Spmtlay  in  the  kingdom  of  Tunis,  and  has  many  elegant  re¬ 
mains  of  antiquity.  There  are  three  temples  in  a  great 
meafure  entire  ;  one  of  them  of  the  Compofite  order,  the 
other  two  Corinthian.  “  A  beautiful  and  perfedl  capital 
of  the  Compofite  order  (fays  Mr  Bruce),  the  only  perfect 
one  that  now  exifts,  is  defigned  in  all  its  parts  in  a  very 
large  fize  ;  and  with  the  detail  of  the  reft  of  the  ruin,  is  a 
precious  monument  of  what  that  order  was,  now  in  the  col- 
ieftion  of  the  king.”  The  town  itfelf  (he  fays)  is  fitua- 
ted  in  the  moll  beautiful  fpot  in  Barbary,  furrounded  by 
great  numbers  of  juniper- trees,  and  watered  by  a  pleafant 
ftream,  which  finks  under  the  earth  at  that  place,  without 
appearing  any  more. 

SUFFOCATION,  in  medicine,  the  privation  of  re- 
fpiration  or  breathing.  See  the  articles  Drowning,  Hang¬ 
ing,  See . 

SUFFOLK,  a  county  of  England.  It3  name  is  con¬ 
tracted  from  Soiitbfo!J’>  fo  called  from  its  fituation  in  regard 
to  Norfolk.  It  is  bounded  on  the  weft  by  Cambridge- 
fhire  ;  on  the  foutli  by  Effex,  from  which  it  is  parted  by 
the  river  Stour  ;  on  the  eaft  by  the  German  Ocean ;  and 
on  the  north  by  Norfolk,  feparated  from  it  by  the  Leffer 
Gougl's  edi  Oufe  and  the  Waveney.  From  weft  to  eaft  it  is  52  miles  in 
thn  of  Cam  length,  about  20  at  a  medium  in  breadth,  and  196  in  cir- 
dens  Bri -  cumference-  It  contains  22  hundreds,  29  market  towns, 
tann\a%  575  parishes,  upwards  of  34,000  houfes,  and  more  than 
200,000  inhabitants.  The  whole  is  divided  into  two  parts, 
viz.  the  Liberty  of  St  Edmund,  and  the  Geldable  ;  the  for¬ 
mer  of  which  contain  the  weft  parts  of  the  county,  and 
the  other  the  eaft  j  and  there  is  a  grand  jury  for  each  at  the 


of  clay  and  marie.  Towards  the  fea 
there  are  large  heaths  and  trads  of  fand  j  but  thefe  produce 
hemp,  rye,  and  peafe,  and  feed  great  flocks  of  fheep.  A- 
bout  Newmarket  the  foil  is  much  the  fame  ;  but  in  high 
Suffolk  or  the  woodlands,  befides  wood,  there  are  very  rich 
paftures,  where  abundance  of  cattle  are  fed.  In  other  parts 
of  the  county,  as  about  Bury,  there  is  plenty  of  corn.  A* 
this  county  is  noted  for  the  richnefs  of  its  paftures,  fo  is  it 
for  butter  and  cbeefe,  cfpecially  the  former,  which  is  faid 
to  be  remarkably  good  ;  fo  that  being  packed  up  in  fir¬ 
kins,  it  is  fold  for  all  ufes  both  by  lea  and  land,  and  con¬ 
veyed  to  many  parts  of  England,  efpecially  to  London. 

The  inland  parts  of  the  county  are  well  fupplied  with  wood 
for  fuel,  and  thofe  upon  the  fea-coalt  with  coals  from  New- 
caftle.  The  manufactures  of  the  county  are  chiefly  wool¬ 
len  and  linen  cloth.  It  lies  in  the  diocefe  of  Norwich,  has 
two  archdeacons,  viz.  of  Sedbury  and  Suffolk  ;  gives  title 
of  earl  to  a  branch  of  the  Howards  ;  fends  two  members  to 
parliament  for  the  county,  and  two  for  each  of  the  follow¬ 
ing  places,  Ipfwich,  Dunwich,  Orford,  Aldborough,  Sud¬ 
bury,  Eye,  and  St  EdmundVBury.  The  county  is  ex¬ 
tremely  well  watered  by  the  following  rivers,  which  either 
traverfe  its  borders,  or  run  acrofs  into  the  German  Ocean, 
viz.  the  Leffer  Oufe,  the  Waveney,  the  Blithe,  the  Dcben, 
the  tirwell  or  Gipping,  and  the  Stour. 

SUFFRAGAN,  an  appellation  given  to  Ample  biffiops 
with  regard  to  archbifhops,  on  whom  they  depend,  and  to 
whom  appeals  lie  from  the  bifhops  courts. 

Suffragan  is  likewife  the  appellation  given  to  a  hi  {hop, 
who  is  occafionally  appoieted  to  refide  in  a  town  or  village, 
and  affifl  the  dioccfan. 

SUFFRAGE,  denotes- a  vote  given  in  an  affembly,  where 
fomething  is  deliberated  on,  or  where  a  perfon  is  eleCted  to 
an  office  or  benefice. 

SUFFRUTEX,  among  botanifts,  denotes  an  underfhrub, 
or  the  loweft  kind  of  woody  plants,  as  lavender. 

SUGAR,  a  folld  fweet  fubftance  obtained  from  the  juice 
of  the  fugar-cane;  or,  according  to  chemifts,  an  effcntial 
fait,  capable  of  cryftallization,  of  a  fweet  and  agreeable  fla¬ 
vour,  and  contained  in  a  greater  or  lefs  quantity  in  al- 
moft  every  fpecies  of  vegetables,  but  moft  abundant  in  the 
fugar-cane. 

As  the  fugar-cane  is  the  principal  produClion  of  the  Weft  Value  of 
Indies,  and  the  great  fource  of  their  riches ;  as  it  is  fo  im- fu^ar 
portant  in  a  commercial  view,  from  the  employment  which 
it  gives  to  feamen,  and  the  wealth  which  it  opens  for  mer¬ 
chants;  and  befides  is  now  become  a  neceffary  of  life — it  may 
juftly  be  efteemed  one  of  the  moft  valuable  plants  in  the 
world.  The  quantity  confumed  in  Europe  is  eftimated  at 
nine  millions  Sterling,  and  the  demand  would  probably  be 
greater  it  it  could  be  fold  at  a  reduced  price.  Since  fugar 
then  is  reckoned  fo  precious  a  commodity,  it  muft  be  an  ob- 
je<ft  of  defire  to  all  perfons  of  cuiiofity  and  refearch,  to  ob¬ 
tain  fome  general  knowledge  of  the  hiftory  and  nature  of 
the  plant  by  which  it  is  produced,  as  well  as  to  underftand 
the  procefs  by  which  the  juice  is  extra&ed  and  refined.  We 
will  therefore  firft  inquire  in  what  countries  it  originally 
flouriflied,  and  when  it  was  brought  into  general  ufe,  and 
became  an  article  of  commerce. 

From  the  few  remains  of  the  Grecian  and  Roman  authors 
which  have  furvived  the  ravages  of  time,  we  can  find  no 
proofs  that  the  juice  of  the  fugar-cane  was  known  at  a  very 
early'  period.  There  can  be  no  doubt,  however,  that  in  thofe 
countries  where  it  was  indigenous  its  value  was  not  long 

con- 
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Sugar,  concealed.  It  Is  not  Improbable  that  It 
v— J  the  ancient  Jews ;  for  there  is  fome  reafon  to  fuppofe,  that 
Was  *  roba  ^e^rew  word  n5p>  which  occurs  frequently  in  the  Old 
blAnTwn  Teftament,  and  is  by  our  tranflators  rendered  fometimes  cala - 
to  the  an.  mus  and  fometimes  / •weeUcane ,  does  in  faft  mean  the  iu- 
cient  Jews.  gar.cane.  The  firft  pafTage  in  which  we  have  obfervedit 
mentioned  is  Exod.  xxx.  23.  where  Mofes  is  commanded  to 
make  an  ointment  with  myrrh,  cinnamon,  kene,  and  caffia. 
Now  the  kene  does  not  appear  to  have  been  a  native  of  E- 
yypt  nor  of  Judea  ;  for  in  Jeremiah  vi.  20.  it  is  mentioned 
as  coming  from  a  fat  country.  “  To  what  purpofe  cometh 
there  to  me  incenfe  from  Sheba  and  the  fweet-cane  from  a 
far  country  ?”  This  is  not  true  of  the  calamus  aromaticus, 
3  which  grows  fpontaneoufly  in  the  Levant,  as  well  as  in  many 
Account  of  parts  of  Europe.  If  the  cinnamon  mentioned  in  the  pafTage 
above  was  true  cinnamon,  it  mult  have 
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was  known  to  travelled  into  the  Eafl  about  the  year  1250,  found  fugar  in 


ky  .of  Exodus  quoted 
Greek  and  1 


abundance  in  Bengal.  Vafco  de  Gama,  who  doubled  the  ' 
Cape  of  Good  Hope  in  1497,  relates,  that  a  conliderable 
trade  in  fugar  was  then  carried  on  in  the  kingdom  of  Ca¬ 
licut.  On  the  authority  of  Diofcorides  and  Pliny,  too,  we 
fhould  be  difpofed  to  admit,  that  it  is  a  .native  of  Arabia, 
did  we  not  find,  on  confulting  Niebuhr’s  Travels,  that  that 
botanift  has  omitted  it  when  enumerating  the  moft  valuable 
plants  of  that  country.  If  it  be  a  fpontaneous  production 
of  Arabia,  it  mufl  ftill  flourifh  in  its  native  foil.  Mr  Bruce 
found  it  in  Upper  Egypt.  If  we  may  believe  the  relation 
of  Giovan  Lioni,  a  conliderable  trade  was  carried  on  in 
fugar  in  Nubia  in  1500:  it  abouifted  alfo  at  Thebes,  on 
the  Nile,  and  in  the  northern  parts  of  Africa,  about  the 
fame  period. 


Sugar , 


Greek  and  A  '  There  is  reafon  to  believe  that  the  fugar-cane  was  intro- Jntroduced 

Romsmaii-  come  rroft  tlie.  only  country  in  the  world  duced  into  Europe  during  the  crufades  ;  expeditions  which  probably  PC* 

thors.  from  which  cinnamon  is  obtained.  There  is  no  difficulty  however  romantic  in  their  plan,  and  unfuccefsful  in  their  during  the 
therefore  in  fuppofmg,  that  the  fugar-cane  was  exported  execution,  were  certainly  produ&ive  of  many  advantages  to  crufades, 
from  the  fame  country.  If  any  credit  be  due  to  etymology,  the  nations  of  Europe.  Albertus  Aquenfis,  a  monkifh 

obferves,  that  the  Chriflian 
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1  Lib.  XV 


it  confirms  the  opinion  that  kene  denotes  the  fugar-cane  ; 
for  the  Latin  word  canna  and  the  Englifh  word  cans  are  evi¬ 
dently  derived  from  it.  It  is  alfo  a  curious  fact,  that  fachar 
or Jheker  J,  in  Hebrew,  fignifies  inebriation ,  from  which  the 
Greek  word  “fugar”  is  undoubtedly  to  be  traced. 

The  fugar-cane  was  firft  mede  known  to  the  weftern  parts 
of  the  world  by  the  conquefts  of  Alexander  the  Great. 
Strabo  *  relates  that  Nearchus  his  admiral  found  it  in  the 


writer,  obferves,  that  the  Chriflian  foldiers  in  the  Holy 
Land  frequently  derived  refrefhment  and  fupport  during  a 
fcarcity  of  provifions  by  fucking  the  canes.  This  a  plant 
flourifhed  alfo  in  the  Morea,  and  in  the  Hands  of  Erodes 
and  Malta ;  from  which  it  was  tranfported  into  Sicily. 
The  date  of  this  tran faction  it  is  not  ealy  to  afeertain  ;  but 
we  are  fare  that  fugar  was  cultivated  in  that  Hand  previous 
to  the  year  1 166  ;  for  Lafitau  the  Jefuit,  who  wrote  a  hi- 
flory  of  the  Portuguefe  difeoveries,  mentions  a  donation" 


Eafl  Indies  in  the  year  before  Chrifl  325.  It  is  evidently 

alluded  to  in  a  fragment  of  Theophraflus,  preferved  in  Pho-  made  that  year  to  the  monaflery  of  St  Bennet,  by  William 
tius.  Varro,  who  lived  A.  C.  68,  deferibes,  it  in  a  frag-  the  fecond  king  of  Sicily,  of  a  mill  for  grinding  War- canes, 

;  Lib.  xvii.  ment  quoted  by  Ifidorus  §  as  a  fluid  preffied  from  reeds  of  with  all  its  rights,  members,  and  appurtenances. 
apv  7;  a  large  fize,  which  was  fwcctcr  than  honey ||.  Diofcorides,  From  Sicily,  where  the  fugar-cane  flill  flounfhes  on  the 
about  ^  ye*  35  before  Chrifl,  lays  “  that  there  is  a  kind  of  fides  of  mount  Hybla,  it  was  conveyed  to  Spain,  Madeira, 

the  Canary,  and  Cape  de  Verd  Hands,  foon  after  they  were  Travels. 
difeovered  in  the  15th  century.  6  * 


lios.  cap. 
txv, 


honey  called  faccharon ,  which  is  found  in  India  and  Arabia 
Felix.  It  has  the  appearance  of  fait,  and  is  brittle  when 
chewed.  If  diflblved  in  water,  it  is  beneficial  to  the  bowels 
and  ftomach,  is  life : ul  in  difeales  oiphe  bladder  and  kidney's, 
and,  when  fprinkied  on  the  eye,  removes  thole  fubftances 
that  oblcure  the  lijht.*  ”  I  his  is  the  firft  account  we  have 
of  its  medical  qualities.  Galen  often  preferibed  it  as  a  me¬ 
dicine.  Lucan  relates,  that  an  oriental  nation  in  alliance 
with  Pompey  ufed  the  juice  of  the  cane  asa  common  drink. 

Shiique  bibunt  tmera  dulcet  ab  arundine  fuceos. 

Lib.  iif.  237. 

Fliny  fays  it  was  produced  in  Arabia  and  India,  but 
,  that  the  bell  came  from  the  latter  country.  Ii  is  alfo  men¬ 

tioned  by  Arrian,  in  his  Periplus  of  the  Red  Sea,  by  the  name 
of  x«*.f  (fa:har)  as  an  article  of  commerce  from  India  to 
tbe  Red  Sea-  "Elian  T«tullian  %,  and  Alexander  Aphro. 
difeusf,  meiltlon  it  asa  fpeciesof  honey  procured  from 
lu. ft.  can“(A):  , 

•,a.  7v.  1  hat  the  fugar-cane  is  an  indigenous  plant  in  fome  parts 

a  native  f  n  Z  the  ftr0"geft  reaf<,n  t0  believe  ; 

i.hefilft  f?r  ThunberS  fol!nd  Jtr  JaPan>  and  has  accordingly  mem 

•dks‘  ZtV*  3  T*  nA  “Llntry  in  hi3  Mora  jlponica, 
publifhed  m  1784.  Ofheck  alfo  found  it  in  China  in  17 ei 

Irmay  indeed  have  been  tranfplanted  from  fome  other  coun- 
try  ;  but  as  it  does  not  appear  from  h.ftory  that  the  inha- 
bit  ants  of  Japan  or  China  ever  carried  on  any  commerce 
With  remote  nations,  it  could  only  be  conveyed  from  fome 
neighbouring  country.  Marco  Polo,  a  noble  Venetian,  who 
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An  opinion  lias  prevailed,*  that  the  fugar-cane  is  not  a  na-  Suppofed 
uve  of  the  weftern  continent,  or  its  adjacent  iflands  the  Weft  not  amative 
Indies,  but  was  conveyed  thither  by  the  Spaniards  or  Por- of  America 
tuguefe  foon  after  the  difeovery  of  America  by  Columbus.01"  the  Weft- 
From  the  teflimony  of  Peter  Martyr,  in  the  third  book  0fIndies* 
his  firft  decade,  compofed  during  Columbus’s  fecond  voyage, 
which  commenced  in  1493  and  ended  in  1495,  it  appears, 
that  the  fugar-cane  was  known  at  that  time  in  Hilpaniola. 

It  may  be  laid,  that  it  was  brought  thither  by  Columbus  ; 
but  for  this  after tion  we  have  found  no  diredl  evidence:  and 
though  we  had  diredl  evidence,  this  would  not  prove  that 
the  fugar-cane  was  not  an  indigenous  plant  of  the  Weft  In¬ 
dies.  There  are  authors  of  learning  who,  after  inveftHatino' 
this  fubjed  with  attention,  do  not  hefitate  to  maintain,  that 
it  is  a  native  both  of  the  iflands  and  of  the  continentof  Ame¬ 
rica. 

P.  Labat  has  fupported  this  opinion*  with  much  appear¬ 
ance  of  truth  J  ;  and,  in  particular,  he  appeals  to  the  tefti-  I  Toot.  fix# 
mony  of  Thomas  Gage,  an  Engliffiman,  who  vifited  Newc,xv* 

Spam  m  162;.  Gage  enumerates  fugar-cancs  among  the  rhU  L 
provifions  with  which  theCharaibes  of  Guadaloupe  fuppliednion  op." 
his  fhip.  “  Now  (fays  Labat)  it  is  a  fail  that  the  Spaniards  Pcfed  ^7 
had  never  cultivated  an  inch  of  ground  in  the  Smaller  An-^a^at‘ 
tillcs.  Their  fhips  commonly  touched  at  thofe  iflands  in¬ 
deed  for  wood  and  water;  and  they  left  fwine  in  the  view 
of  fup plying  with  freffi  provifions  fuch  of  their  countrymen 
as  might  call  there  in  future ;  but  it  would  be  abiurd  in  the 

higheft 
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hiff'nefl  decree  to  fuppofe,  that  they  would  plant  fii^ar 
canes,  and'  at  the  fame  time  put  boas  alhore  to  Oettroy  them. 

“  Neither  had  the  Spaniards  any  motive  for  heito  ■  ft 
this  plant  on  iflands  which  they  confide  red  as  of  no  kind 
of  imuortance,  except  for  the  purpofe  that  lias  been  men¬ 
tioned*;  and  to  fuppofe  that  the  Chata.bes  might  have  cul¬ 
tivated,  alter  their  departure,  a  produftion  ot  which  they 
knew  nothing,  betrays  a  total  ignorance  ot  the  Indian  cil- 

pofition  and  charafter.  , 

-  “  But  (continues  Labat)  w?  have  finer  teftimony,  and 

fuch  as  proves,  beyond  all  contradiction,  that  the  fugar-cane 
is  the  natural  production  of  America,  hor,  befides  the  evi- 
deuce  of  Francis  Ximinls,  who,  in  a  Treatife  on  American 
»  Plants,  printed  at  Mexico,  afferts,  that  the  fugar-cane  grows 
without*  cultivation,  and  to  an  ext.aordmary  fize,  on  the 
banks  of  the  river  Plate,  we  are  allured  by  jean  de  l,ery, 
a  Protellant  minifter,  who  was  chaplain  in  1550  to  the 
Dutch  garrifon  in  the  fort  of  Coligny,  on  the  river  Janei¬ 
ro,  that  he  himfelf  found  fugar-canes  111  great  abundance  m 
many  places  on  the  banks  of  that  river,  and  in  fitmitiors  ne. 
ver  vifited  by  the  Portuguefe.  Father  Henrepen  and  other 
voyagers  bear  teftimony  in  like  manner  to  the  growth  of 
the  cane  near  the  mouth  of  the  Miififilppi  ;  and  Jean  ce 
Laet  to  its  fpontaneous  production  in  the  ifland  ot  St  V  in¬ 
rent.  It  is  not  for  the  plant  itfelf,  therefore,  but  for  the 
fecret  of  making  fugar  from  it,  that  the  Weft  Indies  are  in¬ 
debted  to  the  Spaniards  and  Portuguefe  ;  and  tliefe  to  the 

nations  of  the  eaft.”  f  .  ,  ,  ,  '  T  r 

Such  is  the  reafoiiiug  of  Labat,  which  the  learned  La.i- 
tau  has  pronounced  incontrovertible ;  and  it  is  gi entry 
{Lengthened  by  recent  difeoveries,  the  fugar  cane  having 
been  found  in  many  of  the  iflands  of  the  Pacific  Ocean 
by  our  late  illuftrious  navigator  Captain  Cook. 

XkfcnBtion  The  fugar-cane,  or  faccharum  officinarnm  of  botanifts,  is  a 
t  {  the  fu-  jointed  reed, commonly  meafurmg  (the  flag  part  not  included) 
from  three  feet  and  a  half  to  feven  feet  in  height,  but  fome- 
times  riling  to  12  feet.  When  ripe  it  is  of  a  fine  if  raw  co¬ 
lour  inclining  to  yellow,  producing  leaves  or  blades,  the 
edges  of  which  are  finely  and  fharply  ferrated,  and  termina¬ 
ting  in  nn  airow  decorated  with  a  panicle.  The  joints  m 
one  ftalk  are  from  40  to  60  in  number,  and  the  flalks  riling 
from  one  root  are  fometimes  very  numerous.  The  young 
fhoot  afeends  from  the  earth  like  the  point  of  an  arrow  ;  the 
{haft  of  which  foon  breaks,  and  the  two  firfl  leaves,  which 
had  been  inclofed  within  a  quadruple  (heath  of  feminal  leaves, 
rife  to  a  conliderable  height  (b).  See  PlatcCCCCLXXXVI. 
M  is  the  arrow  and  N  the  lower  part  with  the  root. 

As  the  cane  is  a  rank  fucculent  plant,  it  muff  require  a 
ftrong  deep  foil  to  bring  it  to  p-erfc&ion,  perhaps  indeed  no 
foil  can  be  too  rich  for  this  purpofe.  The  foil  which  ex¬ 
perience  has  found  to  be  mofl  favourable  to  the  cultivation 
of  it  in  the  Weft  Indies  is  the  dark  grey  loam  of  St  Chrif- 
topher’s,  which  is  fo  light  and  porous^ as  to  be  penetrable 
by  the  flighted  application  of  the  hoe.  The  under  ftvatum 
is  gravel  from  8  to'  1  2  inches  deep.  Canes  planted  in  par¬ 
ticular  fpots  in  this  ifland  have  been  known  to  yield  8000 


pounds  of  Mtifcotado  fugar  from  a  Angle  acre.  The  ave* 
racre  produce  of  the  ifland  for  a  feries  of  years  has  been 
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16, coo  h e g; (heads  of  1 6  cwt.  which  is  one-half  only  of  the 
whole  cane-land,  or  8500  acres.  When  annually  cut,  it 
gives  nearly  two'  liogfheads  of  16  cwt.  per  acre  for  the  whole 
of  the  laud  in  ripe  canes.  .  ,  f  .. 

Next  to  the  afhy  loam  of  St  Chnftopher’s  is  the  foil 
which  in  Jamaica  is  called  brick-mold ;  not  as  relembhng  a 
brick  in  colour,  but  as  containing  fuch  a  due  mixture  of 
clay  and  fand  as  is  fuppofed  to  render  it  well  adapted  for 
the  ufe  of  the  kiln.  It  is  a  deep,  warm,  and  mellow,  hazel 
earth,  ealily  worked;  and  though  its  furface  foon  grows  drv 
after  rain,  the  under  ftratun  retains  a  conflderable  degree  of 
rnoifture  in  the  drieft  weather  ;  with  this  advantage  too, 
that  even  in  the  wetted:  feafon  it  feldoin  requires  trenching. 

Plant  canes,  by  which  is  meant  cancs  of  the  firft  growth, 
have  been  known  in  very  line  feafons  to  yield  two  tons  and^ 
a  half  of  f  11  ^>ar  per  acre.  After  this  may  be  reckoned  the 
black  mold  ot  fcyeral  varieties.  ri-  he  bed  is  the  deep  black  FJwriv, 
earth  of  Barbadoes,  Antigua,  artd  fome  other  of  the  wind-Hmry,/ 
ward  iflands  ;  but  there  is  a  fpecies  of  this  mold  in  Jamaica*^ 
that  is  but  little,  if  any  thing  inferior  to  it,  which  abounds^  £ 
with  limeftone  and  flint  on  a  iubftratum  of  foapy  mane. 

Black  mold  on  clay  is  more  common;  but  as  the  mold  is  ge¬ 
nerally  fh allow,  and  the  clay  ftiff  and  retentive  of  water,  this 
laft  fort  ot  land  requires  great  labour,  both  in  ploughing 
and  trenching,  to  render  it  profitable.  When  manured  and 
properly  pulverized,  it  becomes  very  produftivc.  It  is  un- 
necefiary  to  attempt  a  minute  defeription  of  all  the  other 
foils  which  are  found  in  tbefe  iflands.  There  is,  however, 
a  peculiar  fort  of  land  on  the  .north  fide  ot  Jamaica,  chiefly 
in  the  pariflr  of  Trelawney,  that  cannot  be  pafled  over  un¬ 
noticed,  not  only  on  account  of  its  fcarcity  but  its  value; 
few  foils  producing  finer  fugars,  or  fuch  as  anfiver  Jo  well  in 
the  pan  ;  an  exprefflon  fignifyiug  a  gi eater  return  of  refined 
fugar  than  common.  The  land  alluded  to  is  generally  of  a 
red  colour;  the  {hades  of  which,  however,  vary  Con  fid  erably 
from  a  deep  chocolate  a  rich  fcarlet  ;  in  fome  places  it 
approaches  to  a  bright  yellow,  but  it  is -everywhere  remark¬ 
able,  when  firft  turned  up,  for  a  glofiy  or  firming  furface, 
and  if  wetted  ftains  the  fingers  like  paint.  J{ 

As  in  every  climate  there  is  a  feafon  more  favourable  for  propef 
vegetation  than  others,  it  is  of  great  importance  that  plantsfbnfor 
for  feed  be  committed  to  the  ground  at  the  commencement ptoinj 
of  this  feafon.  As  the  cane  requires  a  great  deal  of  moii-lt* 
ture  to  bring  it  to  maturity,  the  propereft  feafon  for  plant¬ 
ing  it  is  in  the  months  of  September  and  O&ober,  when  the 
autumnal  rains  commence,  that  it  may  be  fufficiently  luxu¬ 
riant  to  (hade  the  ground  before  the  dry  weather  fets  in. 
Thus  the  root  is  kept  rnoift,  and  the  crop  is  ripe  for  the 
mill  in  the  beginning  of  the  enfuing  year.  Canes  planted 
in  the  month  of  November,  or  later  in  the  feafon,  lofe  the 
advantage  of  the  autumnal  rains  ;  and  it  orten  happens 
that  dry  weather  in ^ the  beginning  of  the  enfuing  year 
retards  their  vegetation  until  the  vernal  or  May  rains  fet  in, 
when  they  fprout  both  at  the  roots  and  the  joints ;  fo  that 


(b)  “A  field  of  canes,  when  {landing,  in  the  month  of  November,  when  it  is  in  arrow  or  full  bloflbm  (fays  Mr  Beck- 
ford  in  his  deferiptive  Account  of  the  Ifland  of  Jamaica),  is  one  of  the  moft  beautiful  productions  that  the  pen  or  pencil 
can  poffibly  deferibe.  It  in  common  rifes  from  three  to  eight  feet  or  more  in  height  ;  a  difference  of  growth  that  very 
ftrongly  marks  the  difference  of  foil  or  the  varieties  of  culture'.  It  is  when  ripe  of  a  bright  and  golden  yellow  ;  and 
where  obvious  to  the  fun,  is  in  many  parts  very  beautifully  {Leaked  with  red  :  the  top  is  of  a  darkifh  green  ;  but  the 
more  dry  it  becomes,  from  either  an  exccfs  of  ripenefs  or  a  continuance  of  drought,  of  a  rufTet  yellow,  with  Jong  and 
narrow  leaves  depending ;  from  the  centre  of  which  (hoots  up  an  arrow  like  a  filver  wand  from  two  to  fix  feet  in  height  ; 
and  from  the  fummits  of  which  grows  out  a  plume  of  white  feathers,  which  are  delicately  fringed  with  a  lilac  dye  ;  and 
Indeed  is,  in  its  appearance,  not  much  unlike  the  tuft  that  adorns  this  particular  and  elegant  tree. 


$  u  o 

Sapar.  bv  the  time  they  are  cut  the  field  is  loaded  with  unripe 
w"p,~v—  flickers  inftead  of  fugar-canes.  A  January  plant,  however, 
commonly  turns  out  well ;  but  canes  planted  very  late  in  the 
fpring,  though  they  have  the  benefit  of  the  May  rains,  fel- 
dom  anfwer  expe&ation  •,  for  they  generally  come  in  unfea- 
fonably,  and  throw  the  enfuing  crops  out  oF  regular  rota¬ 
tion.  They  are  therefore  frequently  cut  before  they  are 
ripe  ;  or  if  the  autumnal  feafons  fet  in  early,  are  cut  in  wet 
weather,  which  has  probably  occafioned  them  to  fpring  a- 
frefii ;  in  either  cafe  the  effe&  is  the  fame  :  The  juice  is  un- 
concofted,  and  all  the  Cap  being  in  motion,  the  root  is  de¬ 
prived  of  its  natural  nourishment,  to  the  great  injury  of  the 
ratoon.  The  chief  objection  to  a  fall  plant  is  this,  that 
the  canes  become  rank  and  top  heavy,  at  a  period  when  vio¬ 
lent  rains  and  high  winds  are  expelled,  and  are  therefore 

12  frequently  lodged  before  they  are  fit  to  be  cut. 

Method  of  The  fugar-cane  is  propagated  by  the  top-fhoots,  which 
planting  are  Cllt  from  the  tops  Qf  the  0\^  canes.  The  ufnal  method 
of  planting  in  the  Weft  Indies  is  this  :  The  quantity  of 
land  intended  to  be  planted,  being  cleared  of  weeds  and 
other  incumbrances,  is  firft  divided  into  feveral  plats  of  cer¬ 
tain  dimenfiens,  commonly  from  15  to  20  acres  each  ;  the 
fpaces  between  each  plat  ov  divifion  are  left  wide  enough  for 
roads,  for  the  conveniency  of  carting,  and  are  called  inter¬ 
nals.  Each  plat  is  then  fubdivided,  by  means  of  a  linp  and 
wooden  pegs,  into  fmall  fquares  of  about  three  feet  and  a 
half.  Sometimes  indeed  the  fquares  are  a  foot  larger  ;  but 
this  circumftance  makes  hut  little  difference.  The  negroes 
are  then  placed  in  a  row  in  the  firft  line,  one  to  a  fquare, 
and  direded  to  dig  out  with  their  hoes  the  feveral  fquares, 
commonly  to  the  depth  of  five  or  fix  inches.  The  mold 
which  is  dug  up  being  formed  into  a  bank  at  the  lower  fide, 
the  excavation  or  cane-hole  fcldom  exceeds  15  inches  in 
width  at  the  bottom,  and  two  feet  and  a  half  at  the  top. 
The  negroes  then  fall  back  to  the  next  line,  and  proceed  as 
before,  Thus  the  feveral  fquares  between  each  line  are 
formed  into  a  trench  of  much  the  fame  dimenfions  with  that 
which  is  made  by  the  plough.  An  able  negro  will  dig 
fiom  too  to  120  of  thefe  holes  for  his  day’s  work  of  ten 
hours  *,  but  if  the  land  has  been  previoufly  ploughed  and 
lain  fallow,  the  fame  negro  will  dig  nearly  double  the  num¬ 
ber  in  the  fame  time  (c). 

The  cane-holes  or  trench  being  now  completed,  whether 
by  the  plough  or  by  the  hoe,  and  the  cuttings  fele&ed  for 
planting,  which  are  commonly  the  tops  of  the  canes  that 
have  been  ground  for  fugar  (each  cutting  containing  five  or 
fix  gems),  two  of  them  are  fufficient  for  a  cane  hole  of  the 
dimenfions  deferibed.  Thefe,  being  placed  longitudinally 
in  the  bottom  of  the  hole,  are  covered  with  mold  about  two 
inches  deep  ;  the  reft  of  the  bank  being  intended  for  future 
ufe.  In  12  or  14  days  the  young  fprouts  begin  to  appear  ; 

13  and  as  foon  as  they  rife  a  few  inches  above  the  ground, 

!  ^ey.arC’  °r  to  carefully  cleared  of  weeds,  and 

fnrmfhed  with  an  additiou  of  mold  from  the  banks.  This 
is  ufually  performed  by  the  hand.  At  the  end  of  four  or 
f  n\e  months  the  banks  are  wholly  levelled,  and  the  fpaces 

t  between  the  rows  carefully  hoe-ploughed.  Frequent  clean- 

,  mgs,  while  the  canes  are  young,  are  indeed  fo  eflentially  ne- 

ceiTary,  that  no  other  merit  in  an  overfeer  can  compenfate 
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for  the  want  of  attention  in  this  particular,  A  careful  ma*  t  SuE*p' 
nager  will  remove  at  the  fame  time  all  the  lateral  fhoots  or  /■— 1 

fuckers  that  fpring  up  after  the  canes  begin  to  joint,  as 
they  feldom  come  to  maturity,  and  draw  nouralhment  from 
the  original  plants. 

“  In  the  cultivation  of  other  lands,  in  Jamaica  efpecially  The  plough 
(fays  Mr  Edwards,  the  elegant  hiftorian  of  the  Weft  Indies, 
whole  fuperior  excellence  has  induced  us  frequently  to  refer  u*.Ct  e 
to  him  in  the  courfe  of  this  article),  the  plough  has  been  °  * 

introduced  of  late  years,  and  in  fome  few  cafes  to  great  ad¬ 
vantage  ;  but  it  is  not  every  foil  or  fituation  that  will  admit 
the  ufe  of  the  plough  ;  fome  lands  being  much  too  llony, 
and  others  too  deep  ;  and  I  am  forry  I  have  occafion  to  re¬ 
mark,  that  a  pra&ice  commonly  prevails  in  Jamaica,  on  pro¬ 
perties  where  this  auxiliary  is  ufed,  which  would  exhauft  the 
lined  lands  in  the  world.  It  is  that  of  ploughing,  then 
crofs-ploughing,  round-ridging,  and  harrowing  the  fame 
lands  from  year  to  year,  or  at  lead  every  other  year,  with¬ 
out  affording  manure :  accordingly  it  is  found  that  this  me¬ 
thod  is  utterly  deftru&ive  of  the  ratoon  or  fecond  growth, 
and  altogether  ruinous.  It  is  indeed  aftonifliing  that  any 
planter  of  common  reading  or  obfervation  ftiould  be  pafliv^ 
under  fo  pernicious  a  fyftem.  Some  gentlemen,  however, 
of  late  manage  better  :  their  praftice  is  to  break  up  ftiff  and 
clayey  land,  by  one  or  two  ploughings,  early  in  the  fpring, 
and  give  it  a  fummer’s  fallow.  In  the  autumn  following, 
being  then  mellow  and  more  eafily  worked,  it  is  holed  and 
planted  by  manual  labour  after  the  old  method,  which  has 
been  already  deferibed.  But  in  truth,  the  only  advantage-  Edwards'* 
ous  fyftem  of  ploughing  in  the  Weft  Indies  is  to  confine  it  ^iflory  °f 
to  the  fimple  operation  of  holing,  which  may  certainly  be 
performed  with  much  greater  facility  and  difpatch  bythevoi.it. 
plough  than  by  the  hoe  ;  and  the  relief  which,  in  the  cafe 
of  ftiff  and  dry  foils,  is  thus  given  to  the  negroes,  exceeds 
all  eftimation,  in  the  mind  of  a  humane  and  provident  own¬ 
er.  On  this  fubjeft.  I  fpeak  from  pra&ical  knowledge.  At 
a  plantation  of  my  own,  the  greateft  part  of  the  land  which 
is  annually  planted  is  neatly  and  fufftciently  laid  into  cane- 
holes,  by  the  labour  of  one  able  man,  three  boys,  and  eight 
©xen,  with  the  common  fingle-wheeled  plough.  The  plough¬ 
share  indeed  is  fomewhat  wider  than  ufual ;  but  this  is  the 
only  difference,  and  the  method  of  ploughing  is  the  fimpleft 
poffible.  By  returning  the  plough  back  along  the  furrow, 
the  turf  is  alternately  thrown  to  the  right  and  to  the.  left, 
forming  a  trench  feven  inches  deep,  about  two  feet  and  a 
half  wide  at  the  top,  and  one  foot  wide  at  the  bottom.  A 
fpace  of  1 8  or  20  inches  is  left  between  each  trench,  on 
which  the  mold  being  thrown  by  the  fhare,  the  banks  are 
properly  formed,  and  the  holing  is  complete.  -  Thus  the 
land  is  not  exhaufted  by  being  too  much  expofed  to  the 
fun  ;  and  in  this  manner  a  field  of  2G  acres  is  holed ;  with 
one  plough,  and  with  great  eafe,  in  1 3  days.  The  plants 
are  afterwards  placed  in  the  trench  as  in  the  common  me¬ 
thod,  where  manual  labour  alone  is  employed. 

In  molt  parts  of  the  Weft  Indies  it  is  ufual  to  hole  and 
plant  a  certain  proportion  of  the  cane-land,  commonly  one-  T- 
third  in  annual  rotation.  Canes  of  the  firft  year’s  growth CanciTna- 
are  called  plant  canes ,  as  has  been  already  obferved.  Themedac- 
fprouts  that  fpring  from  the  roots  of  the  canes  that  havecon^l,»  t0 
T4  u  the  a£e  °f 

^  becn  their  roots. 


ne^o?es  WOrk  at  lliS  -bufmefs  very  unequally,  according  to  their  different  degrees  of  bodily  ftrength,  it  : 
e  Pra&lce  to  Put  two  negroes  to  a  fingle  fquare  ;  but  if  the  land  has  not  had  the  previous  affiftance  of  th 
to  eafe’tL,COmm°n  y  req.“lie8  \h.e  . abo“r  of  5°  able  negroes  for  13  days  to  hole  20  acres.  In  Jamaica,  fome  gentlemer 
Imlinl  ITT"-  hr  th'8  labonous  Part  of  tbe  plsnting-bufinefs  performed  by  job-vrork.  The  ufual  price  fc 

land  I  commonly  ?s  'much  **  (e<Fal  t0  L' 4’  7  S.terIi.a8)-  The  ccft  of  faU‘ng  and  clearing  heavy  wooc 
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been  previoufly  cut  for  fugar  are  called  ratoent ;  the  firft 
yearly  retunis  from  their  roots  are  called/^  ratoons  ;  the 
iecond  year’s  growth  fecond  ratoons. 

Mr  Edwards  informs  us,  that  the  manure  generahy  Hied 
Is  a  compoft  formed,  ift.  Of  the  vegetable  aftes,  drawn 
from  the  fires  of  the  boiling  and  ft  ill  houies.  2dly,  becu- 
lencies  difcharged  from  the  ftill-houfe,  mixed  up  with  rub- 
bifh  of  buildings,  white-lime,  See.  sdly,  Refufe,  or  held 


Sugar, 
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The  fugar- eane  is  alfo  fubjeft  to  a  difeafe  which  no  fore-  v 
fierht  can  obviate,  and  for  which  human  wifdom  has  hither- 
to  in  vain  attempted  to  find  a  remedy.  This  Qifeafe  is  call-  ^ 
ed  the  bla/l  and  is  occafined  by  the  aphis  of  Lmnaem.le&a. 
When  this  happens,  the  fine,  broad,  green  blades  become 
ficklv,  dry,  and  withered;  loon  after  they  appear  uain- 
ed  in  fpots ;  and  if-  thefe  fpots  are  carefully  examined, 
they  will  be  found  to  contain  innumerable  eggs  ol  an  iniect 

J  v  1-1-  fyyryn  n  w  ir-l?  and  COVCf  tllC  plant* 
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wildings,  white-lime,  &c.  $d\y,  Refufe,  or ^held-  -  Y  *  }  |  h  are  foon  quickened,  and  cover  the  plants 

-).  *•  °  ,  Tfr  Li  .he  i*.  of  .he  eaties  the,  be- 
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called' in  contradiftinfiion  to  cane-trafli,  referred  for  fuel 
4thly,  Dung,  obtained  from  the  horfe  and  mule  ftables,  and 
from  moveable  pens,  or  fmall  inclofures  made  by  polls  and 
rails,  occafionally  (hi  fled  upon  the  lands  intended  to  be  plant¬ 
ed,  and  into  which  the  cattle  are  turned  at  night,  t  thly, 
Good  mold,  collected  from  gullies  and  other  wafte  places, 
and  thrown  into  the  cattle  pens. 

The  fugar-cane  is  liable  to  be  deftroyed  by  monkeys, 
rats,  and  infedls.  The  upland  plantations  fuffer  greatly 
from  monkeys  ;  thefe  creatures,  which  now  abound  in  the 
mountainous  parts  of  St  Chridopher’s,  were  fird  broil  gut 
thither  by  the  French,  when  they  poffefled  half  that  jdand; 
they  come  down  from  the  rocks  in  filent  parties  by  night, 
and  having  polled  centinels  to  give  the  alarm  if  any  thing 
approaches,"  they  deftroy  incredible  quantities  of  the  cane, 
by  their  gambols  as  well  as  their  greedinefs.  It  is  in  vain 
to  fet  traps  for  thefe  creatures,  however  baited  ;  and  the  on 
ly  way  to  protect  the  plantation,  and  deltroy  them,  is  to 
fet  a  numerous  watch,  well  armed  with  iowling-pieces,^and 
furnifhed  with  dogs.  The  negroes  will  perform  this  fervice 
cheerfully,  for  they  are  very-fond  of  monkeys  as  food.  T  ne 
celebrated  Father  Labat  fays,,  they  are  very  delicious,  but 
the  white  inhabitants  of  St  Kitt’s  never  eat  them. 

The  low-land  plantations  fuffer  as  much  by  rats  as  thofc  on 
the  mountains  do  from  monkeys  :  but  the  rats,  no  more  than 
the  monkeys,  are  natives  of  the  place  *,  they  came  with  the 
dripping  from  Europe,  and  breed  in  the  ground  under  loofe 
rocks  and  bodies  :  the  field  negroes  eat  them  greedily,  and 
thev  are  faid  to  be  publicly  fold  in  the  markets  at  Jamai- 


with  the  vermin  :  the  juice  of  the  canes  thus  affected  be¬ 
comes  four,  and  no  future  (hoot  iffues  from  the  joints. 

Ants  alfa  concur  with  the  bugs  to  fpoil  the  plantation,  and 
againfl  thefe  evils  it  is  hard  to  find  a  remedy.  *0 

The  crops  of  fugar-canes  do  not  ripen  precilely  at  the  rime  at 
ftni  pHodi.  Jl  dK  »'»»«•-  .  I»  .h=  Span^-hW,* 

and  Dutch  fettlements,  they  begin  in  January,  and  conti-  P  i 
nue  till  Oftober.  This  method  doth  not  imply  any  fixed 
feafon  for  th'e  maturity  of  the  tugar  cane.  1  lie  plant,  how¬ 
ever,  like  others,  mull  have  its  progrefs  ;  and  it  hath  been 
iuftlv  obferved  to  be  in  flower  in  the  months  of  November  Ray  ml', 
and  December.  It  mull  neceflarily  follow,  from  the  cullom  Mon  4 
thefe  nations  have  adopted  of  continuing  to  gather  their thhg 
crops  for  10  months  without  lntermilfion,  that  they  cut 
fome  canes  which  are  not  ripe  enough,  and  others  that  are  voj_  iV- 
too  ripe,  and  then  the  fruit  hath  not  the  reqmfite  qualities. 

The  time  of  gathering  them  fhould  be  at  a  fixed  feafon, 
and  probably  the  months  of  March  and  April  are  the  fit- 
tell  for  it  ;  becaufe  all  the  fweet  fruits  are  ripe  at  that 
time,  while  the  four  ones  do  not  arrive  to  a  flate  of  matu¬ 
rity  till  the  months  of  July  and  Auguft. 

The  Englifh  cut  their  canes  in  Match  and  April ;  but 
they  are  not  induced  to  do  this  on  account  of  their  npenefs. 

The  drought  that  prevails  in  their  iflands  rendets  the  rams 
which  falfin  September  neceflary  to  their  planting  ;  and  as 
the  canes  are  1 8  months  in  growing,  this  period  always 
brines  them  to  the  precife  point  of  maturity  (d).  ji 

The  time  of  crop  in  the  fugar  iflands  (fays  Mr  Edwards)  A  feafbni 

y.  «  1  II  n  *  *  .  .4  A  V  V  J  hv  #1  -It-  ^  /A  1 1  ( tl  V  it  V  t 


thev  are  faid  to  be  publicly  fold  in  the  ma.kets  at  Jamai-  is  thc"feafon  of  gladneft  and  feftivity  to  ,  man  and  beaft. 
ca  To  free  the  Jan  at  ions  from  thefe  vermin,  the  breed  palatable,  falutary,  and  nounfhmg,  is  the  ju.ee  of  the  cane,  vol  i;. 
of" wild  catiTfhould  Te  encouraged,  and.  fnakes  fullered  to  That  every  individual  of  the 

multi olv  unmolefted  •  they  may  alfo  be  poifoned  with  ar-  of  it,  derives  health  and  vigour  from  its  uie.  1  he  mea^  e 
fenc  ed  the  Jafped  root  of  the  cafTava  Lde  into  pellets,  and  fickly  among  the  negroes  exhibit  f 

and  plentifully  fcaUered  over  the  grounds.  This  practice,  in  a  few  weeks  after  the  null  »  fa  » 

however,  is  dangerous  ;  for  as  the  rats  when  thus  poifoned  mg  hories,  oxen,  and  mules,  though  almoL  conltantly  a 
become  xceedi.,"  thirfly,  they  run  in  droves  to  the  neigh-  work  during  this  feafon,  yet,  being  indulged  with  plenty  of 
bouTngftreams, “which  'they  Joifon  as  they  drink,  and  the  the  green  tops  of  tins  noble  plant  and  tojerfthe  feum- 
cattle  grazing  on  the  hanks  of  thefe’  polluted  waters  have  nungs  from  the  boiling-houfe,  improve  more  th  a 
frequently  perifhed  by  drinking  after  them  :  It  is  fafer  there-  other  period  of  the  year.  Even  the  pigs  and  poultry  fat- 
fore  to  make  the  pallets  of  flour,  kneaded  with  the  juice  of  ten  on  the  refufe.  In  fhort,  on  a  weft- regulated  plantat  , 
the  ni  ht  (hade,  the  feent  of  which  will  drive  them  away  under  a  humane  and  benevolent  direftor,  there  is  fuch  an 
though  they  will  not  eat  it.  There  is  an  Eaft  Indian  ani-  appearance  during  crop-tune  of  plenty  and  bufy  cheerful- 

-  -  -  - -.  nefg,  as  to  fallen,  in  a  great  meaiute,  the  hardfhips  of  fla- 

very,  and  induce  a  fpecJdator  to  hope,  when  the  miteries  of 
life  are  reprefented  as  iniupportablej  that  they  are  ionietimes 
exaggerated  through  the  medium  of  fancy.” 

The  plants  being  cut,  the  branches  at  the  top  are  given 
to  the  cattle  for  food ;  the  top-fhoot,  which  is  lull  of  eyes, 

i3 
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mal  called  mungoes ,  which  bears  a  natural  antipathy  to  rats; 
if  this  animal  was  introduced  into  our  fugar  iflands,  it  would 
probably  extirpate  the  whole  race  of  thefe  noxious  vermin. 
The  formica  omwvora  of  Linnaeus,  the  carnivorous  ant, 
which  is  called  in  Jamaica  the  raffle's  ant,  would  foon  clear  a 
fugar  plantation  of  rats. 


(D)  The  account  given  in  the  text  concerning  the  time  when  the  fugar-canes  are  collected,  we  have  taken  from  the 
Abbe  Raynal’s  Hiflory  of  the  Trade  and  Settlements  of  the  Eaft  and  Weft  Indies  ;  but  Mr  Cazaud  obferves,  that 
February,  March,  and  April,  all  the  canes,  whatever  be  their  age,  are  as  ripe  as  the  nature  of  the  foil  ever  allows  tnern  ^ 
to  be.  He  fays  farther,  that  the  drynefs  o"  the  weather,  and'not  the  age  of  the  canes,  which  increa  es  rom  January 
.April,  is  the  caufe  that  in  January  400  gallons  of  juice  commonly  yield  48  gallons  of  fugar  and  mo  a  es,  one  wi  1  an 
ther  ;  in  February  from  56  to  64  ;  in  March  from  64  to  72  ;  in  ^  pril  fometimes  80  \  after  which  pcuo  e  u^ar 
ments,  ^nd  even  burns,  when  the  refiner  is  not  very  expert  at  his  bufinefs 
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Sugar,  is  preferved  for  planting, 

--v— about  a  yard  long,  tied  up  in  bundles,  and  carried  in  carts 
'h/canes  t0  tbe  wbere  they  are  bruifed,  and  the  juice  is  extrad- 
;hen  cut  ed  from  them.  The  mill  coufifts  principally  of  three  up- 
rc  fent  to  right  iron-plated  rollers  or  cylinders,  from  30  to  40  inches 
lemill.  {n  length,  and  from  20  to  25  inches  in  diameter  ;  and  the 
middle  one,  to  which  the  moving  power  is  applied,  turns  the 
other  two  by  means  of  cogs.  Between  thefe  rollers,  the  canes 
(being  previoufly  cut  fhort,  and  tied  into  bundles)  are  twice 
compreffcd  ;  for  having  paffed  through  the  firft  and  fecond 
rollers,  they  are  turned  round  the  middle  one  by  a  circular 
piece  of  frame- work  or  fereerr,  called  in  Jamaica  the  Dumb - 
returner,  and  forced  back  through  the  fecond  and  third  ; 
an  operation  which  fqueezes  them  completely  dry,  and 
fometimes  even  reduces  them  to  powder.  The  cane  juice 
is  received  in  a  leaden  bed,  and  thence  conveyed  into  a  veflel 
called  the  receiver .  The  refufe,  or  macerated  rind  of  the 
cane  (which  is  called  cane-trajh ,  in  contradiftindion  to  field - 
trajh),  ferves  for  fuel  to  boil  the  liquor. 

The  juice  as  it  flows  from  the  mill,  taken  at  a  medium, 
contains  eight  parts  of  pure  water,  one  part  of  fugar,  and 
om  them.olie  part  confiding  of  coarfe  oil  and  mucilagious  gum,  with 
a  portion  of  eflential  oil. 

As  this  juice  has  a  ftrong  difpofition  to  fermentation,  it 
muft  be  boiled  as  foon  as  pofiible.  There  are  fome  water¬ 
mills  that  will  grind  with  great  eafe  canes  fufficient  for  30 
hogfheads  of  fugar  in  a  week.  It  is  neceflary  to  have  boil¬ 
ing  veffels,  or  clarifiers,  that  will  correfpond  in  dimenfions 
to  the  quantity  of  juice  flowing  from  the  receiver.  Thefe 
clarifiers  are  commonly  three  in  number,  and  are  fometimes 
capable  of  containing  toco  gallons  each  ;  but  it  is  more 
ufual  to  fee  them  of  300  or  400  gallons-  each.  Befides  the 
clarifiers  which  are  ufed  for  the  firft  boiling,  there  are  ge¬ 
nerally  four  coppers  or  boilers.  The  clarifiers  are  placed  in 
the  middle  or  at  one  end  of  the  boiling-houfe.  ff  at  one 
end,  the  boiler  called  the  teacbe  is  placed  at  the  other,  and 
feveral  boilers  (generally  three)  are  ranged  between  them. 
The  teache  is  ordinarily  from  70  to  100  gallons,  and  the 
boilers  between  the  clarifies  and  teache  diminifh  in  fize  from 
the  firft  to  the  laft.  Where  the  clarifiers  are  in  the  middle, 
there  is  ufually  a  fet  of  three  boilers  of  each  fide,  which  con- 
flitute  in  effect  a  double  boiling-houfe.  On  very  large  eftates 
this  arrangement  is  found.ufefuf  and  neceflary.  The  objection 
to  fo  great  a  number  is  the  expence  of  fuel ;  to  obviate 
which,  in  fomc  degree,  the  three  boilers  on  each  fide  of  the 
clarifiers  arc  commonly  hung  to  one  fire. 

The  juice  runs  from  the  receiver  along  a  wooden  gutter 
lined  with  lead  into  the  boiling-houfe,  where  it  is  received 
into  one  of  the  clarifiers.  When  the  clarifier  is  filled,  a  fire 
is  lighted,  and  a  quantity  of  Briflol  quicklime  in  powder, 
which  is  called  temper ,  is  poured  into  the  veflel.  The  ufe 
of  the  lime  is  to  unite  with  the  fuperabundant  acid,  which, 
for  the  fuccefs  of  the  procefs,  it  is  neceflary  to  get  rid  of. 
The  quantity  fufficient  to  feparate  the  acid  muft  vary  ac¬ 
cording  to  the  ftrength  of  the  quicklime  and  the  quality  of 
the  liquor.  Some  planters  allow  a  pint  of  lime  to  every 
100  gallons  of  liquor  ;  but  Mr  Edwards  thinks  that  little 
more  than  half  the  quantity  is' a  better  medium  proportion, 
and  even  then,  that  it  ought  to  be  diflblved  in  boding  wa- 
ter,  that  as  little  of  it  as  poflible  may  be  precipitated.  The 
heat  is  ruffe  red  gradually  to  increafe  till  it  approaches  within 
a  few  degrees  of  the  heat  of  boiling  water,  that  the  impurities 
may  be  thoroughly  feparated.  But  if  the  liquor  were  tuffered 
to  bod  with  violence,  the  impurities  would  again  incorpo- 
1  ^  1S  known-  to  be  fuffieiently  heated  when 

fmth  ^egmS  t0  Hfe  iu  bHfters>  which  break  into  white 
•  ’  ancJ  aPPear  generally  in  about  40  minutes.  The  fire 

then  fuddexuy  extinguifhed  by  means  of  a  damper,  which' 
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The  cancs  arc  cut  into  pieces  excludes  the  external  air,  and  the  liquor  Is  allowed  to  re* 

main  about  an  hour  undifturbed,  during  which  period  the 
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impurities  are  colledcd  in  feum  on  the  furface.  The  juice 
is  then  drained  off  either  by  a  fyphon  or  a  cock  ;  the  feum 
being  of  a  tenacious  gummy  nature,  does  not  flow  out  with 
the  liquor,  but  remains  behind  in  the  clarifier.  The  liquid 
juice  is  conveyed  from  the  clarifier  by  a  gutter  into  the  eva¬ 
porating  boiler,  commonly  termed  the  gr and  copper;  and  if  it 
has  been  obtained  from  good  canes  it  generally  appears 
tranfparent. 

In  the  evaporating  boiler,  which  fhould  be  large  enough  AndTour 
to  receive  the  contents  of  the  clarifier,  the  liquor  is  allowed  coppers, 
to  boil ;  and  as  the  femn  rifes  it  is  taken  oft.  The  feu  ai¬ 
ming  and  evaporation  are  continued  till  the  liquor  becomes 
finer  and  thicker,  and  fo  far  diminifhed  in  bulk  that  it  may 
be  eafily  contained  in  the  fecond  copper.  When  put  into 
the  fecond  copper,  it  is  nearly  of  the  colour  of  Madeira 
wine  ;  the  boiling  and  feumming  are  continued,  and  if  the 
impurities  be  confiderable,  a  quantity  of  lime  water  is  ad¬ 
ded.  This  procefs  is  carried  on  till  the  liquor  be  fuffieiently 
diminifhed  in  quantity  to  be  contained  in  the  third  copper. 

After  being  purified  a  third  time,  it  is  put  into  the  fourth 
copper,  which  is  called  the  teache,  where  it  is  boiled  and  eva¬ 
porated  till  it  is  judged  fuffieiently  pure  to  be  removed  from 
the  fire.  In  judging  of  the  purity  of  thediquor,  many  of  the 
negroes  (fays  Mr  Edwards)  guefs  folely  by  the  eye  (which 
by  long  habit  they  do  with  great  accuracy),  judging  by 
the  appearance  of  the  grain  on  the  back  of  the  ladle  :  but 
the  pradice  moft  in  ufe  is  to  judge  by  what  is  called  the 
touch  ;  i.  e.  taking  up  with  the'  thumb  a  fmall  portion  of 
the  hot  liquor  from  the  ladle  ;  and,  as  the  heat  diminifhes, 
drawing  with  the  fore-finger  the  liquid  into  a  thread.  This 
thread  will  fuddenly  break,  and  fhrink  from  the  thumb  to 
the  iufpended  finger,  in  different  lengths,  according  as  the 
liquor  is  more  or  lefs  boiled.  The  proper  boiling  height 
for  ftrong  mufeovado  fugar  is  generally  determined  by  a 
thread  of  a  quarter  of  an  inch  long.  It  is  evident,  that  cer¬ 
tainty  in  this  experiment  can  be  attained  only  by  long  habit, 
and  that  no  verbal  precepts  will  furnifh  any  degree  of  (kill 
in  a  matter  depending  wholly  on  conftant  pradice. 

The  juice  being  thus  purified  by  pafl'ing  through  the  cla- After  being 
rifier  and  four  coppers,  it  is  poured  into  coolers,  which  areciarifietl 
ufually  fix  in  number.  The  removal  from  the  teache  to  the  tscooJed, 
cooler  is  called  Jinking .  The  cooler  is  a  fhallow  wooden  an d"/ reed  * 
veflel  7  feet  long,  from  5  to  6  wide,  about  1  1  inches  deep,  from  it* 
and  capable  of  containing  a  hogfhead  of  fugar.  As  the  li.melafle*. 
quor  cools,  the  fugar  grains,  that  is,  collects  into  an  irregular 
mafs  of  impeded!  cryftals,  feparatmg  itfelf  from  the  melafles. 

It  is  then  removed  from  the  cooler,  and  conveyed  to  the  cu. 
ring  houfe,  where  the  melafles  drain  from  it.  For  receiving 
them  there  is  a  large  ciftern,  the  floping  fides  of  which  are 
lined  with  boards.  Diredly  above  the  ciftern  a  frame  of 
joift-work  without  boarding  is  placed,  on  which  empty 
hogfheads  without  heads  are  ranged.  The  bottoms  of 
thefe  hogfheads  are  pierced  with  8  or  10  holes,  in  each 
of  which  the  ftalk  of  a  plantain  leaf  is  fixed  fo  as  to  pro¬ 
ject  6  or  8  inches  below  the  joifts,  and  rife  a  little  above 
the  top  of  the  hogfhead.  The  hogfheads  being  filled  with 
the  contents  of  the  cooler,  confifling  of  fugar  and  melafles, 
the  melafles  being  liquid,  drain  through  the  fpungy  ftalk, 
and  drop  into  the  ciftern.  After  the  melafles  are  drained  off, 
the  fugar  becomes  pretty  dry  and  fair,  and  is  then  called 
mufeovado  or  raw  fugar. 

We  have  deferibed  the  procefs  for  extrading  fugar,  which 
is  generally  adopted  in  the  Britifh  Weft  India  iflands,  accord¬ 
ing  to  the  lateft  improvements ;  and  have  been  anxious  to 
prefent  it  to  our  readers  in  the  fimplcft  and  moft  perfpicu- 
ous  form,  that  it  might  be  intelligible  to  every  peribn ;  and 
H  2  have 
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Sugar,  have  therefore  avoided  to  mention  the  obfervations  and  pro* 
pofed  amendments  of  tliofe  who  have  written  on  this  fubjedl, 
Had  we  done  fo,  we  fhould  have  fwelled  the  prefent  article 
to  too  gieat  a  fize,  without  accompliftiing  the  purpofe  which 
we  have  in  view  ;  for  our  intention  is  not  to  inftrudl  the 
planters,  but  to  give  a  diftindt  account  of  the  moil  approved 
methods  which  the  planters  have  generally  adopted.  But 
though  we  judge  it  ufelefs  to  trouble  our  readers  with  all  the 
little  varieties  in  the  procefs  which  different  peifons  employ, 
we  flatter  ourfelves  it  will  not  be  difagreeable  to  learn  by 
what  methods  the  French  make  their  fugar  purer  and  whiter 
Method  of  than  ours.  A  quantity  of  fugar  from  the  cooler  is  put  into 
purifying  conical  pans  or  earthen  pots,  called  by  the  French  formes , 
Ufed  by  the^aving  a  fman  perforation  at  the  apex,  which  is  kept  clofed. 
french.  Each  conCj  reverfed  on  fts  apex,  is  fupported  in  another 
earthen  veffel.  The  fyrup  is  ftirred  together,  and  then  left 
to  cryftallize.  At  the  end  of  15  or  1 6  hours,  the  hole  in 
the  point  of  each  cone  is  opened,  that  the  impure  fyrup  may 
run  out.  The  bafe  of  thefe  fugar  loaves  is  then  taken  out, 
and  white  pulverized  fugar  fubftituted  in  its  Head;  which 
being  well  preffed  down,  the  whole  is  covered  with  clay 
moiftened  with  water.  This  water  filters  through  the  mafs, 
carrying  the  fyrup  with  it  which  was  mixed  with  the  fugar, 
but  which  by  this  management  flows  into  a  pot  fubilituted 
in  the  place  of  the  firft.  This  fecond  fluid  is  called  fne  fyrup. 
Care  is  taken  to  moiflen  and  keep  the  clay  to  a  proper  de¬ 
gree  of  foftnefs  as  it  becomes  dry.  The  fugar  loaves  are  af¬ 
terwards  taken  out,  and  dried  in  a  Hove  for  eight  or  ten 
days;  after  which  they  are  pulverized,  packed,  and  ex¬ 
ported  to  Europe,  where  they  are  ftill  farther  purified.  The 
veafon  affigned  why  this  procefs  is  not  univerfally  adopted 
in  the  Britifh  fugar  iflands  is  this,  that  the  water  which  di¬ 
lutes  and  carries  away  the  molaffes  diflolves  and  carries  with 
it  fo  much  of  the  fugar,  that  the  difference  in  quality  does 
not  pay  for  the  difference  in  quantity.  The  French  plan¬ 
ters  probably  think  otherwife,  upwards  of  400  of  the  plan¬ 
tations  of  St  Domingo  having  the  neceffary  apparatus  for 
19  claying  and  a  finally  carrying  on  the  fyftem. 

The  art  of  The  art  0f  refining  fugar  was  firft  made  known  to  the 
refining  fu-£  by  a  Venetian,  who  is  faid  to  have  received 

Suced  by  a  ioo,ooo  crowns  for  the  invention.  I  his  ducovery  was 
Venetian,  made  before  the  new  world  was  explored ;  but  whether  it 
was  an  invention  of  the  perfon  who  firft  communicated  it, 
or  whether  it  was  conveyed  from  China,  where  it  had  been 
known  for  a  confiderable  time  before,  cannot  now  perhaps 
be  accurately  afeertained.  We  find  no  mention  made  of  the 
refining  of  fugar  in  Britain  till  the  year  16  59,  though  it 
probably  was  prafiifed  feveral  years  before.  For  in  the  Por- 
tuguefe  ifland  of  St  Thomas  in  1624  there  were  74  fugar 
ingenios,  each  having  upwards  of  200  flaves.  The  quantity 
of  raw  fugar  imported  into  England  in  1778  amounted  to 
1,403,995  cwts. ;  the  quantity  imported  into  Scotland  in 
the  fame  year  was  117,285  cwts.  ;  the  whole  quantity  im¬ 
ported  into  Great  Britain  in  1787  was  1,926,741  cwts. 
The  fugar  which  undergoes  the  operation  of  refining  in 
mixed  with^uroPe  *s  c^ier  raw  fugar»  fometioies  called  mufeovado  or 
lime-water  cojpmado ,  which  is  raw  fugar  in  a  purer  date.  The  raw  fu- 
and  bul-  gar  generally  contains  a  certain  quantity  of  melafles  as  well 
as  earthy  and  feculent  fubflances.  The  caffonado,  by  the 
operation  of  earthing,  is  freed  from  its  melafles.  As-  the 
intention  of  refining  thefe  fugars  is  to  give  them  a  higher 
degree  of  whitenefs  and  folidity,  it  is  neceffary  for  them  to 
undergo  other  proceffes.  The  firft  of  thefe  is  called  clarifi¬ 
cation.  It  conftfts  in  diffblving  the  fugar  in  a  certain  pro¬ 
portion  of  lime-water,  adding  a  proper  quantity  of  buU 
lock’s  blood,  and  expofing  it  to  heat  in  order  to  re¬ 
move  the  impurities’  which  ftill  remain.  The  heat  is  in¬ 
creased  very  gradually  till  it  approach  that  of  boiling  water,. 
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By  the  afliftancc  of  the  heat,  the  animal  matter  which  was  Sugar, 
thrown  in  coagulates,  at  the  fame  time  that  U  attra&s  all 1  v — 

the  folid  feculent  and  earthy  matter,  and  raifes  it  to  the 
furface  in  the  appearance  of  a  thick  foam  of  a  brownifh  co¬ 
lour.  As  the  feculencies  are  never  entirely  removed  by  a 
firft  procefs,  a  fecond  is  neceffary.  The  folution  is  there¬ 
fore  cooled  to  a  certain  degree  by  adding  fome  water  ;  then 
a  frefh  quantity  of  blood,  but  lefs  confiderable  than  at  firft, 
is  poured  in.  The  fire  is  renewed,  and  care  is  taken  to  in- 
creafe  the  heat  gently  as  before.  The  animal  fubftance  feizes 
on  the  impurities  which  remain,  colle&s  them  on  the  furface, 
and  they  are  then  fkimmed  off.  i  he  fame  operation  is  re¬ 
peated  a  third  and  even  a  fourth  time,  but  no  addition  is 
made  to  the  liquor  except  water.  If  the  different  proceffes 
have  been  properly  conduced,  the  foluticn  will  be  freed 
from  every  impurity,  and  appear  tranfparent.  It  is  then 
conveyed  by  a  gutter  into  an  oblong  bafket  about  16  inches 
deep,  lined  with  a  woollen  cloth  ;  and  after  filtering  through 
this  cloth,  it  is  received  in  a  cittern  or  copper  which  is  pla¬ 
ced  below.  ^  .  31 

The  folution  being  thus  clarified,  it  undergoes  a  fecond  Then  freed 
general  operation  called  evaporation.  Fire  is  applied  to  tlie  fvom  it3  rc* 
copper  into  which  the  folution  was  received,  and  the  liquid 
is  boiled  till  it  has  acquired  the  proper  degree  of  confiftency.  hy  evapo. 
A  judgment  is  formed  of  this  by  taking  up  a  fmall  portion  radon, 
of  the  liquid  and  drawing  it  into  a  thread.  When,  after 
this  trial,  it  is  found  fufficientlywifcous,  the  fire  is  extinguifh- 
ed,  and  the  liquid  is  poured  into  coolers.  It  is  then  ftirred 
violently  by  an  inftrument  called  an  oar ,  from  the  refem- 
blance  it  bears  to  the  oar  of  a  boat.  This  is  done  in  order 
to  diminifh  the  vifeofity,  and  promote  what  is  called  the 
granulation ,  that  is,  the  forming  of  it  into  grains  or  imper- 
fe&  cryftals.  When  the  liquid  13  properly  mixed  and  cool¬ 
ed,  it  is  then  poured  into  moulds  of  the  form  of  a  fugar 
loaf.  Thefe  moulds  are  ranged  in  rows.  The  fmall  ends, 
which  are  lovveft,  are  placed  in  pots  ;  and  they  have  each  of 
them  apertures  flopped  up  with  linen  for  filtering  the  fyrup, 
which  runs  from  the  moulds  into  the  pots.  The  liquor  is^fterwaT| 
then  taken  out  flowly  in  ladlefuls  from  the  coolers,  and  pou-  poured  ins 
red  into  the  moulds.  When  the  moulds  are  filled,  and  the  moulds, 
contents  ftill  in  a  fluid  Hate,  it  is  neceffary  to  ftir  them,  { 
that  no  part  may  adhere  to  the  moulds,  and  that  the  fmall  /rajre<j[ 
cryftals  which  are  juft  formed  may  be  equally  diffufed  thro’  from  it. 
the  whole  mafs.  When  the  fugar  is  completely  cryllallized, 
the  linen  is  taken  away  from  the  apertures  in  the  moulds* 
and  the  fyrup,  or  that  part  which  did  not  cryftallize,  defeends 
into  the  pots  in  which  the  moulds  are  placed.  After  this 
purgation  the  moulds  are  removed  and  fixed  in  other  pots, 
and  a  ftratum  of  fine  white  clay  diluted  with  water  is  laid 
on  the  upper  part  of  the  loaf.  The  water  defeending  tliro? 
the  fugar  by  its  own  weight,  mixes  with  the  fyrup  which 
ftill  remains  in  the  body  of  the  loaf,  and  wafhes  it  away. 

When  the  clay  dries,  it  is  taken  oft’,  and  another  covering 
of  moilt  clay  put  ki  its  place  ;  and  if  it  be  not  then  fufli- 
niently  wafhed,  a  third  covering  of  clay  is  applied.  After  ex- 
the  loaves  have  flood  fome  days  in  the  moulds,  and  have  ac-joledto1 
quired  a  confiderable  degree  of  firmnefs  and  folidity,  they  certain  ^ 
are  taken  out,  and  carried  to  a  Hove,  where  they  are  gra*KreJ c 
dually  heated  to  the  50°  of  Reaumur  (64°  of  Fahrenheit),  lca  * 
in  order  to  diflipate  any  moifture  which  may  be  ftill  con¬ 
fined  in  them.  After  remaining  in  the  flove  eight  days* 
they  are  taken  out ;  and  after  cutting  off  all  difcolouring; 
fpecks,  and  the  head  if  ftill  wet,  they  are  wrapped  in  blue 
paper,  and  are  ready  for  fale.  The  feveral  fyrups  collected 
during  the  different  parts  of  the  procefs,  treated  in  the  fame 
manner  which  we  have  juft  deferibed,  afford  fugars  of  infe¬ 
rior  quality  ;  and  the  laft  portion,  which  no  longer  affords 
any  fug?uy  is  fold  by  the. name  of  melajes*. 
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,  when  formed  Into  loaves,  this  affertlon 
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The  beauty  of  refined  fugar,  iVu,au  x.m-u  lUflvt6 
'confilts  in  whitenefs,  joined  to  a  fmallnefs  of  grain ;  in  be- 
In  what  ln>T.  ^Y7  hard,  and.  fomewhat  tranfparent.  "The  procefs 
the  beauty  which  we  have  deferibed  above  refers  to  fugar  once  refined  ; 
*  I  fugar  but  force  more  labour  is  neceffary  to  produce  double  refined 

hr  w  far’  ^u£ar*  principal  difference  in  the  operation  is  this,  the 
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latter  is  clarified  by  white  of  eggs  lnflead  of  blood,  and  frefh 
water  in  place  of  lime-water. 

Sugar  candy  is  the  true  effence  of  the  cane  formed  into 
large  cryftals  by  a  flow  procefs.  When  the  fyrup  is  well 
clarified,  it  is  boiled  a  little,  but  not  fo  much  as  is  done  for 
the  proof  mentioned  in  the  procefs  for  making  common  fu- 
gar.  It  is  then  placed  in  old  moulds,  having  their  lower 
ends  flopped  with  linen,  and  crofted  at  little  diflances  with 
fmall  twigs  to  retain  the  fugar  as  it  cryftallizes.  The 
moulds  are  then  laid  in  a  cool  place.  In  proportion  as  the 
fyrup  cools  cryftals  are  formed.  In  about  nine  or  ten  days 
the  moulds  are  carried  to  the  ftove,  and  placed  in  a  pot ; 
but  the  linen  is  not  removed  entirely,  fo  that  the  fyrup  falls 
down  fiowly  in  drops.  When  the  fyrup  has  dropped  away, 
and  the  cryftals  of  the  fugar-candy  are  become  dry,  the 
moulds  are  taken  from  the  ftove  and  broken  in  pieces,  to 
difengage  the  fugar,  which  adheres  ftrongly  to  the  fides  of 
the  moulds.  If  the  fyrup  has  been  coloured  with  cochineal, 
the  cryftals  take  a  (light  taint  of  red  ;  if  indigo  has  been 
tmxed,  they  aifumc  a  bluifh  colour.  Tf  it  be  defired  to  have 
the  candy  perfumed,  the  effence  of  flowers  or  amber  may  be 
dropped  into  the  moulds  along  with  the  fyrup. 

Having  now  given  fome  account  of  the  method  ufually 
employed  for  refining  fugar,  it  will  not  be  improper  to  fay 
a  few  things  concerning  its  nature  and  its  ufes. 

Sugar  is  foluble  in  water,  and  in  a  final!  degree  in  alcohol. 

V  hpn  nnif-pr!  vrntV.  _ r  • 


•  ,  urL  0  .  .  .  :  ■  ;  J  111  a  degree  in  aicoiiol. 

fogir  )ltn  ned  3  f™U  P.ortion  of  water,  it  becomes  fu- 


-  wttLti,  11  uccomes  ru- 

fible  ;  from  which  quality  the  art  of  preferving  is  indebt- 
e'“  °;  lts  preparations.  It  is  phofphoric  and 

combuftible  ;  when  expofed  to  fire  emitting  a  blue  flame  if 
the  combuihon  be  flow,  and  a  white  flame  if  the  combuftion 
be  rapid.  By  diftillation  it  produces  a  quantity  of  phlegm. 
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the  ~  acid,  obtained  a  £ew  add  now  knSwn Ty 
the  name  of  the  oxahe acid:  but  he  has  omitted  to  mention 

rPrfS  va  i“-Ch  r”Sr  13  comPol'td-  Lavoifier,  how- 
ever,  has  fupphed  this  onnflion;  and  after  many  experiments 

"j 2  'f Rtd  th~c  PHac'ples  in  fugar,  liydrogene,  oxygene, 

lefito  S'if  •  Iftm  JU‘Ce  eXPrefred  f'  om  the  fugar-cane  be 
left  to  itfelf,  it  paffes  into  the  acetous  fermentation  ;  and 

Sw  feCOrapofit,'°,10ftlle  fugar’  which  18  continued 

to  feLrated "  Tfi-  8‘  3  ^\^}hy  of  glutinous  mat- 
ter  is  ieparated.  This  matter  when  diftilled  gives  a  portion 

of  ammoniac.  If  the  juice  be  expofed  to  the  fpirituoVfo” 
mentation,  a  wine  is  obtained  analogous  to  cyL.  If  this 
wine,  after  being  kept  in  bottles  a  year,  be  diftilled,  we  ob- 
tain  a  portion  of  eau  de  vie 

greateft  fartayTfo™!' l“fn  bfm'S'foT'd" 

«1.  a»y  Mali.  6UW- 1,  "£*“°  S? 

ftance  of  fruits  m  all  countries  and  in  all  feafons  It  affords 
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-  A  veffel  laden  with  fugar  bound  from  the 

Weft  Indies  was  becalmed  in  its  paffage  for  feveral  days,v 
during  which  the  flock  of  provifions  was  exhaufted.  Some 
of  the  crew  were  dying  of  the  feurvy,  and  the  reft  were 
threatened  with  a  llill  more  terrible  death.  In  this  emer¬ 
gency  recourfe  was  had  to  the  fugar.  Thrcconfequence 
was,  the  fymptoms  of  the  feurvy  went  off,  the  crew  found 
it  a  wholefome  and  fubftantial  aliment,  and  returned  in  good 
health  to  France.  ^ 

“  .Sugar  (fays  Dr  Rufh)  affords  the  greateft  quantity  of  Affords  the 
nourifhment  in  a  given  quantity  of  matter  of  any  fubflance  in  greateft 
nature;  of  courfe  it  may  be  preferved  in  lefs  room  in  our  hou-^"^ 
fes,  and  may  be  confumed  in  lefs  time,  than  more  bulky  and  0f 
lefs  nourilhing  aliment.  It  has  this  peculiar  advantage  overany  kind 
moft  kinds  of  aliment,  that  it  is  not  liable  to  have  its  nutri-°f  food' 
tious  qualities  affeded  by  time  or  the  weather  ;  hence  it  is 
preferred  by  the  Indians  in  their  excurfions  from  home. 

They. mix  a  certain  quantity  of  maple  fugar,  with  an  equal 
quantity  of  Indian  corn,  dried  and  powdered,  in  its  milky 
ftate.  This  mixture  is  packed  in  little  bafkets,  which  are  TranfaBiom r 
frequently  wetted  in  travelling,  without  injuring  the^  fugar.  °f tbe  Ame * 
A  few  fpoonfuls  of  it  mixed  with  half  a  pint  of  fpring  wa-TfT? 
t»  afford  them  a  pleafant  and  {lengthening  meal.  iFrom^/vQl.fth 
the  degrees,  of  flrength  and  nourifhment  wrhich  are  convey¬ 
ed  into  animal  bodies  by  a  fmall  bulk  of  fugar,  it  might 
probably  be  given  to  horfes  with  great  advantage,  when 
they  are  ufed  in  places  or  under  circum fiances  which  make 
it  difficult  or  expenfive  to  fupport  them  with  more  bulky 
or  weighty  aliment.  A  pound  of  fugar  with  grafs  or 
hay.  has  fupported  the  flrength  and  fpirits  of  an  horfe 
during  a  whole  day’s  labour  in  one  of  the  Weft- India 
Iflands.  A  larger  quantity  given  alone  has  fattened  horfes 
and.  cattle,  during  the  war  before  laft  in  Hifpaniola,  for  a 
period  of  feveral  months,  in  which  the  exportation  of  fugar, 
and  the  importation  of  grain,  were  prevented  by  the  want 
of  fhips. 

“  The  plentiful  ufe  of  fugar  in  diet  is  one  of  the  beft  An 
preventives  that  has  ever  been  difeovered  of  the  difeafes  ^ent  ant** 


acid,  oil  eas  and  rWrns.1  F  TU  q • Y  •  ph\eSm’  Preventives  that  has  ever  been  dif covered  of  the  difeafes  ^  a^i* 

with  the  nitrous  acid,  obtained  a^Tacid"  are  produced  by  worms.  Nature  feems  to  have  im- dotea«ainK 

_ r:r  7  °M.am.td  a.new  acld  now  known  by  planted  a -love  for  this  aliment  in  all  ,l.;u,c„  :r  _ 


planted  a  love  for  this  aliment  in  all  children,  as  if  it  were' 
on  purpofe  to  defend  them  from  thofe  difeafes.  Dr  Rulh 
knew  a  gentleman  in  Philadelphia,  who  early  adopted  this 
opinion,  and  who,  by  indulging  a  large  family  of  children  j 
in  the  ufe  of  fugar,  has  preferved  them  all  from  the. difeafes 
usually  occafioned  by  worms. 

“  Sir  John  Pringle  has  remarked,  that  the  plague  has  never  AndTrobi 
been  known  in  any  country  where  fugar  compofcs«  material  My  againft 
Paf’j  °r- the  of  the  inhabitants.  Dr  Rufti  thinks  it  pro- the  plague 
bable  that  the  frequency  of  malignant  fevers  of  all  kinds  has and, -other 
been  leffened  by  this  diet  and  that  its  more  general  -ufef”^^ 
would  defend^  that  clais  of  people  who  are  moft  fubieft 
to  malignant  fevers  from  being  fo  often  affeded  by  them, 

“  In  the  numerous  and  frequent  diforders  of  the  bread, 
winch  occur  in  all  countries  where  the  body  is  expofed  to 
a  _  variable  temperature  of  weather,  fugar  affords  the  bafis 
of  many  agreeable  remedies.  It  is  ufeful  in  weakneffes 
and  acrid  defluxions  upon  other  parts  of  the  body.  Many 
facts  might  be  adduced  in  favour-  of  this  affertion.  Dr 
Ruih  mentions  only  one,  which,  from  the  venerable  name  of  ~ 


pharmacy,  for  it  unites  with^medicinerand  ^  ^  ^  Perfon.  w!lofe  cafe  furnifhed  it,  cannot  fail  of  command, 

difagreeable  flavour  .  .u„  L.Ad  CJne®’„and  amoves  them  ing  attention  and  credit.  Upon  my  inquiring  of  Dr  Frank  w  41 

^  °<‘ >  (%.  our  refpeilable  ,»,h„ ) 

about  a  year  before  he  died,  whether  he  had  found  any  relief the  P^i"  o! 

..  .  - -  curw  anrt  i  the the  ftone from  the. blackberry  jamy  of  whicV,heltoei 

able  ait.de  of  food  in  cafes  of  neceff.ty  M  Imhe  Td-*  1^1^  T§C  he  tfoIdme  that  he  bad,  but  -that  he 

Lennes,  firft  furgeon  t0  the  late  Duke  J‘ Imberkt.  d"!  believed  the  medicinal  part  of  the  jam  refided  wholly  in  the 

the  following  ft0ry  jn  the  Gazette  (k  SamP^i'  pub  ,ni'  fu§ar  ;  and  as  a  reafon  for  thinking  fo,  he  added,  that  he 
7  •  which  confirms  often  found  thc  fame  relief  by  taking  about  half  a  pint  oU  - 

3  fyrup,. 
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fynm,  prepared  by  boilm*  a  little  brown  fugar  in  water,  juft 
before  he  went  to  bed,  that  he  did  from  a  dofe  of  opium.  It 
has  been  fuppofed  by  fome  of  the  early  phy  ficians  of  trar 
country,  that  the  fugar  obtained  from  the  maple-tree  is  more 
medicinal  than  that  obtained  from  the  Weft  India  fugar- 
cane  ;  but  this  opinion  I  believe  is  without  foundation.  It  is 
preferable  in  its  qualities  to  the  Weft-India  fugar  only  irom 

its  fuperior  cleanlinefs.  .  . 

“  Cafes  may  occur  in  which  fugar  may  be  requires  in  me¬ 
dicine,  or  in  diet,  by  perfons  who  re  hi  fe  to  be  benefited, 
even  indireftly  by  the  labour  of  flaves.  In  luch  cafes  t  e 
innocent  maple  fugar  will  always  be  preferred.  It  has  been 
faid,  that  fugar  injures  the  teeth  }  but  this  opinion  now 
has  fo  few  advocates,  that  it  does  not  deferve  a  fenous  re¬ 
in  the  account  which  we  have  given  above  of  the  method 
of  cultivating  and  manufa&uring  fugar,  we  have  had  in  our 
eye  the  plantations  in  the  Weft  Indies,  where  flaves  alone  are 
employed  ;  but  we  feel  a  peculiar  pleafure  in  having  it  in  our 
power  to  add  a  ihort  defection  of  the  method  ufed  in  the 
Sugar'' ma-  yraft  Indies,  becaufe  there  fugar  is  manufactured  by  tree 
.nufadured  men  Qn  a  jan  which  is  much  more  economical  than  what  is 
Lit  by  followed  In  the  Weft  Indies.  The  accountwh.ch  wemean 
to  give  is  an  ext  rail  from  the  report  of  the  committee  o 
Privy-council  for  trade  on  the  fubjeft  of  the  African  flave- 
trade,  drawn  up  by  Mr  Botham.  We  (hall  give  it  in  the 

author's  own  words.  „  , 

“  Having  been  for  two  years  in  the  Englifh  and  trench 
Weft-Indian  tflands,  and  lince  conduaed  fugar  eftates  in 
the  E aft* Indies  ;  before  the  abolition  of  the  flave-trade  was 
agitated  in  parliament,  it  may  be  defirable  to  knovv  that 

r'''  rr  •  _ _ A  Tir-Lp  that  m  OUT 
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Of  afupe-  fugar  of  a  fuperior  quality  and  inferior  price  to  that  m  our 
Tiorqnalitj  j{]ands  fe  produced  in  the  Eaft-Indies;  that,  the  -culture  of 
the  cane,  the  manufacture  of  the  fugar  and  arrack,  is,  with 
thefe  material  advantages,  carried  on  by  free  people.  China, 
Bengal,  the  coaft  of  Malabar,  all  produce  quantities  of  fugar 
and  fpirits ;  but  as  the  molt  confiderable  growth  of  the  cane 
is  carried  on  near  Batavia,  I  fhall  explain  the  improved 
^manner  in  which  fugar  eftates  are  there  conduced.  The 
proprietor  of  the  eftate  is  generally  a  wealthy  Dutchman, 
who  has  ereCled  on  it  fubftantial  mills,  boiling  and  curing 

45  houfes.  He  rents  this  eftate  to  a  Chinefe,  who  refides  on 
How  fugar  it  ^  a  fuperintendant ;  and  this  renter  (fuppoiing  the  eftate 
-eftates  are  to  con{Vft  of  3CO  or  more  acres)  relets  it  to  freemen  in  par- 
JBatwfa.  at<:e^3  °f  5°  or  Gn  t^ie^e  conditions  :  “  That  they  fhall 

plant  it  in  canes,  and  receive  fo  much  per  pecul  of  1 3  3*Ir 
pounds  fur  every  pecul  of  fugar  that  the  canes  fhall  pro¬ 
duce.  ”  4 

When  crop  time  comes  on,  the  fuperintendant  collects  a 
fufheient  number  of  perfons  frem  the  adjacent  towns  -or  villa¬ 
ges,  and  takes  off  his  crop  as  follows.  To  any  fet  of  tradef- 
men  who  bring  their  carts  and  buffaloes  he  agrees  to  give 
fuch  a  price  per  pecul  to  cut  all  his  crop  of  canes,  carry  them 
to  the  mill  and  grind  them.  A  fecond  to  boil  them  per  pecul. 
A  third  to  clay  them  and  bafket  them  for  market  per  pecul. 
So  that  by  this  method  of  conducing  a  fugar  eftate  the 
renter  knows  to  a  certainty  what  the  produce  of  it  will  coft 
him  per  pecul.  He  has  not  any  permanent  or  unueceffa- 
ry  expence  ;  for  when  the  crop  is  taken  off,  the  tafkmen 
return  to  their  feveral  purfuits  in  the  towns  and  villages 
they  came  from  \  and  there  only  remains  the  cane  planters 
who  are  preparing  the  next  year’s  crop.  1  his  like  all  other 
(Complex  arts,  by  being  divided  into  feveral  branches,  renders 
the  labour  cheaper  and  the  work  more  perfedlly  done. 

Only  clayed  fugars  are  made  at  Batavia ;  thefe  are  in  quality 
«equal  to  thebeft  fort  from  the  Weft  Indies,  and  are  fold  fo 
low  from  the  fugar  eftates  as  eighteen  (hillings  fterling  per 
j>ecul  of  This  is  not  the  felling  price'  to  the 
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trader  at  Batavia,  as  the  government  there  is  arbitrary,  and 
fu^ar  fubje<5t?to  duties  irripofed  at  will.  The  Shabandcr  ex- 
ads  a  dollar  per  pecul  on  all  fugar  exported.  The  price  of 
common  labour  is  from  qd  to  1  cd  per  day.  By  the  method 
of  carrying  on  the  fugar  eftates,  the  tafkmen  gain  confider- 
ably  more  than  this  not  only  from  working  extraordinary 
hours,  but  from  being  confidered  artifts  in  their  feveral 
branches.  They  do  not  make  fpirits  on  the  fugar  eftates. 

The  melaffes  is  fent  for  fale  to  Batavia,  where  one  diftillery 
may  purchafe  the  produce  of  an  hundred  eftates.  Here  is 
a  vaft  laving  and  redu&ion  of  the  price  of  fpirits  ;  not  as 
in  the  Weft  Indies,  a  diftillery,  for  each  eftate  ;  many  cen¬ 
tre  in  one,  and  arrack  is  fold  at  Batavia  from  21  to  25  rix- 
dollars  per  leaguer  of  160  gallons  ;  fay  8  d  per  gallon.  ^ 

The  Sugar  Maple ,  (the  acer  facchar inum  of  Linnaeus),  Defend 
as  well  as  the  {ugar-cane,  produces  a  great  quantity  of  fugar. 

This  tree  grows  in  great  numbers  in  the  weftern  counties  * 
of  all  the°middle  Hates  of  the  American  union.  Thofe 
which  grow  in  New  York  and  Pennfylvania  yield  the  fugar 
in  a  greater  quantity  than  thofe  which  grow  on  the  waters 
of  Ohio. — Thefe  trees  are  generally  found  mixed  with  the 
beech,  hemlock,  white  and  water  afh,  the  cucnmber-tree, 
linden,  afpen,  butter  nut,  and  wild  cherry  trees.  They 
fometimes  appear  in  groves  covering  five  or  fix  acres  in  a 
body,  but  they  are  more  commonly  interfperfed  with  fome 
or  all  of  the  foreft  trees  which  have  been  mentioned.  From  TranjS: 
30  to  50  trees  are  generally  found  upon  an  acre  of  ground,  of  the  fa 
They  glow  only  in  the  richeft  foils,  and  frequently  m 
ground.  Springs  of  the  pureft  water  abound  in  their  neigh-' 
bourhood.  They^are,  when  fully  grown,  as  tall  as  the  white 
and  black  oaks,  and  from  two  to  three  feet  in  diameter. 

They  put  forth  a  beautiful  white  bloffom  in  the  fpring  be¬ 
fore  they  {how  a  fingle  leaf.  The  colour  of  the  bloflom 
diflinguilhes  them  from  the  acer  rubrum,  or  the  common 
maple,  which  affords  a  bloffom  of  a  red  colour.  The  wood 
of  the  fugar  maple-tree  is  extremely  inflammable,  and  is  pre¬ 
ferred  upon  that  account  by  hunters  and  furveyors  for  fire¬ 
wood.  Its  fmall  branches  are  fo  much  impregnated  with 
fugar  as  to  afford  fupport  to  the  cattle,  horfes,  and  fheep 
of" the  firft  fettlers,  during  the  winter,  before  they  are  able 
to  cultivate  forage  for  that  purpofe.  Its  afttes  afford  a 
great  quantity  of  potafh,  exceeded  by  few,  or  perhaps  by 
none,  of  the  trees  that  grow  in  the  woods  of  the  United 
States.  The  tree  is  fuppofed  to  arrive  at  its  full  growth 
in  the  woods  in  twenty  years. 

It  is  not  injured  by  tapping  ;  on  the  contrary,  the  oftener™^ 
it  is  tapped,  the  more  fyrup  is  obtained  from  it.  In  this*  p 
refpedf  it  follows  a  law  of  animal  fecretion.  A  fingle  tree me 
had  not  only  furvived,  but  flourifhed  after  forty-two  tappings  fyrup  & 
in  the  fame  number  of  years.  The  effe&s  of  a  yearly  dil-fa‘Bt 
charge  of  fap  from  the  tree,  in  improving  and  increafing11, 
the  fap,  are  demonftrated  from  the  fuperior  excellence  of 
thofe  trees  which  have  been  perforated  in  an  hundred  places, 
by  a  fmall  wood-pecker  which  feeds  upon  the  fap.  rI  he 
trees,  after  having  been  wounded  in  this  way,  diftil  the  re¬ 
mains  of  their  juice  on  the  ground,  and  afterwards  acquire 
a  black  colour.  The  fap  of  thefe  trees  is  much  fvveeter  to 
the  tafte  than  that  which  is  obtained  from  trees  which  have 
not  been  previoufly  wounded,  and  it  affords  more  fugar. 

From  twenty-three  gallons  and  one  quart  of  fap,  procured 
in  twenty-four  hours  from  only  two  of  thefe  dark  coloured 
trees,  Arthur  Noble,  Efq;  of  the  ftate  of  New  York,  ob-, 
taiiied  four  pounds  and  thirteen  ounces  of  good  grained 
fugar.  WhatflJ 

A  tree  of  an  ordinary  fize  yields  in  a  good  feafon  fromnry°  “ 
twenty  to  thirty  gallons  of  lap,  from  which  are  made  from 
five  to  fix  pounds  of^fugar.  To  this  there  are  fometimes rain 
remarkable  exceptions*  Samuel  Lowe,  Efq;  a  juftice  o^tity0^ 
£  *  peace  gar. 
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Cugar.  peace  In  Montgomery  county,  in  the  {late  of  New  York,  which  affords  the  fugar  has  ceafed  to  flow,  fo  that  the  tna- 

v -  informed  Arthur  Noble,  Efq;  that  he  had  made  twenty  nufadtories  of  thefe  different  produdls  of  the  maple-tree, 

pounds  and  one  ounce  of  fugar  between  the  14th  and  23d  ^by  fucceeding,  do  not  interfere  with  each  other.  The 
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of  April,  in  the  year  1789,  from  a  finale  tree  that  had 
been  tapped  fgr  feveral  fncceflive  years  before. 

From  the  influence  which  culture  has  upon  foreft  and 
tity  might  other  trees,  it  has  been  fuppofed,  that  by  tranfplanting  the 
j  feVbCrcui  ^uSar  mapfe-tree  into  a  garden,  or  by  dcftroying  fnch  other 
ture.  ^  CU  trees  as  belter  11  • rom  the  rays  of  the  fun,  the  quantity  of  the 
fap  might  be  increafed,  and  its  quality  much  improved.  A 
farmer  in  Northampton  county,  in  the  flate  of  Pennfylvania, 
planted  a  number  of  thefe  trees  above  twenty  years  ago  in 
his  meadow,  from  three  gallons  of  the  fap  of  which  he  ob¬ 
tains  every  year  a  pound  of  fugar.  It  was  oblervcd  former¬ 
ly,  that  it  required  live  or  fix  gallons  of  the  fap  of  the  trees 
J0  which  grow  inthe  woods  toproducc  the  famequantity  of  fugar. 
The  fap  di-  The  fap  diftils  from  the  wood  of  the  tree.  Trees  which 
have  been  cut  down  in  the  winter  for  the  fupport  of  the  do- 
meflic  animal's  of  the  new  fettlers,  yield  a  confiderable  quan¬ 
tity  of  fap  as  foon  as  their  trunks  and  limbs  feel  the  rays 
of  the  fun  in  the  fpring  of  the  year.  It  is  in  coniequence 
of  the  fap  of  thefe  trees  being  equally  diffufed  through  every 
part  of  them,  that  they  live  three  years  after  they  are 
girdled,  that  is,  altera  circular  incifion  is  made  through  the 
bark  into  the  fubftance  of  the  tree  for  the  purpofe  of  de- 
{l roving  it.  It  is  remarkable  that  grafs  thrives  better  under 
this  tree  in  a  meadow,  than  in  fituations  expofed  to  the  con- 
hant  adlion  of  the  fun.  The  feafon  for  tapping  the  trees 
is  in  February,  March,  and  April,  according  to  the  weather 
which  occurs  in  thefe"  months. 

increaftd  Warm  days  and  frofty  nights  are  moll  favourable  to  a 
y  warm  plentiful  dffeharge  of  fap.  The  quantity  obtained  in  a  day 
from  a  tree  is  from  five  gallons  to  a  pint,  according  to  the 
greater  or  kfs  heat  of  the  air.  Mr  Eowe  informed  Arthur 
Noble,  Efq;  that  he  obtained  near  three  and  twenty  gallons 
of  fap  in  one  day  (April  14.  1789.)  from  the  Tingle  tree 
which  was .  before  mentioned.  Such  inflances  of  a  profu- 
fion  of  fap  in  fingle  trees  are  however  not  very  common. 

1  here  is  always  a  fufper.fion  of  the  difeharge  of  fap  in  the 

ffrom^he0^^  ^  3  ^uccee^  a  warm  day.  The  perforation  in 

cc.  the  tree  is  made  with  an  axe  or  an  auger.  The  latter  is 
preferred  from  experience  of  its  advantages.  The  auger  is 
introduced  about  three  quarters  of  an  inch,  and  in  an  amend¬ 
ing  dfre&ion  (that  the  fap  may  not  be  frozen  in  a  flow  cur¬ 
rent  in  the  mornings  or  evenings),  and  is  afterwards  deepen¬ 
ed  gradually  to  the  extent  of  two  inches.  A  fpout  is  in¬ 
troduced  about  half  an  inch  into  the  hole  made  by  this 
auger,  and  projc&s  from  three  to  twelve  inches  from  the 
tr^*u  fyout:  *s  generally  made  of  the  fumach  or  elder, 
which  1  dually  grows  in  the  neighbourhood  of  the  fuo-ar 
trees.  The  tree  is  firft  tapped  on  the  fouth  fide  ;  when  the 
difeharge  of  its  fap  begins  to  lefTen,  an  opening  is  made  on 
the  north  fide,  from  which  an  increafed  difeharge  takes' 
place.  The  fap  flows  from  four  to  fix  weeks,  according  to 
the  temperature  of  the  weather.  Troughs  We  enough  to 
contain  three  or  four  gallons  made  of  white  pine,  or  white 
afil,  or  of  dried  water  afh,  afpen,  linden,  poplar,  or  common 
maple,  are  placed  under  the  fpout  to‘  receive  the  fap, 
which  is  carried  every  day  to  a.  large  receiver,  made  of 
either  of  the  trees  before  mentioned.  From  this  receiver  it 
is  conveyed,  after  being  drained,  to  the  boiler 

,  tiA6  T'drr,hnd  there  arethree  modes- of  reducing 
7  f'i  fapft0  fU\ar  ’  b7  evaP.oratron,  by  freezing  and  by  boil 
eyru-rl V  whlchJi'e  latVer  13  moft  R'meral,  as  bun-  the  mod 
3)  TUS;  ^  C  arC  fal  ther  afTm'l'd>  tl«t  the  profit  of  the 
™r;  auCe  13  "g  confi]ned  t0  fugar.  It  affords  molt 
^ .  ablc  and  an  excellent  vinegar.  The  fap 

V  uch  is  Tunable  for  thefe  purpofes  is  obtained  after  the  fap 
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melafles  may  be  made  to  compofe  the  bafis  of  a  pka- 
fant  fummer  beer.  The  fap  of  the  maple  is  moreover  ca¬ 
pable  of  affording  a  fpirit ;  but  we  hope  this  precious  juice 
will  never  be  proftituted  to  this  ignoble  purpofe.  Should 
the  ufe  of  fugar  in  diet  become  more  general  in  this  coun¬ 
try  (fays  Dr  Rufh),  it  may  tend  to  leffen  the  inclination 
or  fuppofed  neceflity  for  fpirits,  for  I  have  obferved  a  relifh 
for  fugar  in  diet  to  be  feldQxn  accompanied  by  a  love  for 
flrong  drink.  54 

There  are  feveral  other  vegetables  raifed  in  our  own  Sugar  pro- 
countiy  which  afford  fugar,*  as  beet-roots,  fkiirets,  parfneps, 
potatoes,  ccleri,  red-cabbage  flalks,  the  young  fhoots  of  In-  vegeubieL 
dian  wheat.  rFhc  fugar  is  moil  readily  obtained  from  thefe, 
by  making  a  tindlure  of  the  fubjcdl  in  re&ified  fpirit  of 
wine  ;  which,  when  faturated  by  beat,  will  depofit  the  fugar 
upon  {landing  in  the  cold. 

Sugar  of  Milk.  See  Sugar  cf  Milk . 

Jlcicl of  Sugar,  See  Chemistry-/#^#. 

SUGILLATION,  in  medicine,  an  extravafation  of 
blood  in  the  coats  of  the  eye,  which  at  firft  appears  of  a  red- 
difh  colour,  and  afterwards  livid  or  black.  If  the  diforderis 
great,  bleeding  and  purging  are  proper,  as  are  alio  difeutients. 

SUICIDE,  the  crime  of  felt-murder,  or  the  perfon  who 
commits  it. 

We  have  often  wifhed  to  fee  a  hiflory  of  crimes  drawn 
up  by  a  man  of  ability  and  refearch.  In  this  hiflory  we 
would  propofe  that  the  author  fhould  deferibe  the  crimes  pe¬ 
culiar  to  different  nations  in  the  different  ltages  of  focietys, 
and  the  changes  which  they  undergo  in  the  progrefs  of  ci¬ 
vilization.  After  having  arranged  the  hiftorical  fadts,  he* 
might,  by  comparing  them  with  the  religion  and  the  know¬ 
ledge  of  the  people,  deduce  fome  important  general  conclu- 
fions,  which  would  lead  to  a  difeovery  of  thecaufeof  crimes* 
and  of  the  remedy  mofl  proper  to  be  applied.  Some 
crimes  arc  peculiar  to  certain  flages  of  fociety,  fome  to  cer¬ 
tain  nations,  See, 

Suicide  is  one  of  thofe  crimes  which  we  are  led  to  believe  Suicide 
not  common  among  fa  vage  nations.  The  firft  inflances  of  among  the 
it  recorded  in  the  Jewifh  hiflory  arc  thofe  of  Saul  and  Ahi-Jews* 
tophel for  we  do  not  think  the  death  of  Samfon  a  proper 
example.  We  have  no  reafon  to  fuppofe  that  11  became 
common  among  the  Jews  till  their  wars  with  the  Romans, 
when  multitudes  fiaughtered  themfelves  that  they  might  not 
fall  alive  into  the  hands  of  their  enemies.  But  at  this  pe¬ 
riod  the  Jews  were  a  moft  defperate  and  abandoned  race  of 
men,  had  corrupted  the  religion  of  their  fathers,  and  reject¬ 
ed  that  pure  fyftem  which  their  promifed  Meffiah  came  to 
Jerufakm  to  announce.  ^ 

When  it  became  remarkable  among  the  Greeks,  we  have  Among  th«r 
not  been  able  to  difeover  ;  but  it  was  forbidden  by  Pytha- Greeks, 
goras,  as  we  learn  from  A  then  xus,  by  Socrates  and  Ariflotle, 
and  by  the  Theban  and'  Athenian  laws.  In  the  earHefl 
ages  Of  the  Roman  republic  it  was  feldom  committed  ;  but 
when  luxury  and  the  Epicurean  and  Stoical  philofophy  had* 
corrupted  the  fimpiicity  and  virtue  of  the  Roman  character, 
then  they  began  to  feek  fhelter  in  fuicide  from  their  misfor¬ 
tunes  or  the  effects  of  their  own  vices. 

The  religious  principles  of  the  bramins  of  India  led  them  The  Bra. 
to  admire  fuicide  on  particular,  occafions  as  honourable,  mins  and 
Accustomed  to  abftinence,  mortification,  and  the  contempt Geilto03v 
of  death,  they  confide  red  it  as  a  mark  of  weaknefs  of  mind 
to  fubmit  to  the  infirmities  ot  old  age.  We  are  informed 
that  the  modern  Gentoos,  who  ftill  in  moft  things  coivorni 
to  the  cufloms  of  their  anceftors,  when  old  and  in  jrm,  arc 
frequently  brought  to  the  banks  of  rivers*  particularly  to* 
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llofe  of  the  Ganges,  that  they  may  die  in  its  foocd  ftreams, 

*  which  they  believe  can  wafh  away  the  guilt  o.  their  tins. 
Sullivan's  But  the  maxims  of  the  bramins,  which  have  encouraged 
VlnlRha^  thl-8  praaice,  we  are  affiired  by  Mr  IIol well,  are  a  corrup- 
%olil  tion  of  the  doarinee  of  the  Shaftah,  which  pofitively  forbid 
juiwell's  filicide  under  the  fevereft  puniftiment.  The  pradice  which 
Jntcrephg  religion  or  affe&ion  has  eftablifhed  among  the  Gentoos  tor 


Events,  &c.WQ1^en  at  tbe  death  of  their  hufbands  to  burn  themfelves 
rvl  elive  on  the  funeral  pile,  we  do  not  think  ought  to  be  con- 

fidered  as  fuicide,  as  we  are  not  anxious  to  extend  the  mean¬ 
ing  of  the  word;  for  were  we  to  extend  it  thus  far,  it  womd 
be  as  proper  to  apply  it  to  thofe  who  choofe  rather  to  die  in 
battle  than  make  their  efcape  at  the  expence  of  their  ho¬ 
nour.  Thus  we  fhould  condemn  as  fuicides  the  brave  Spar¬ 
tans  who  died  at  Thermopylae  in  defence  of  then  country  . 
we  ftiould  alfo  be  obliged  to  apply  the  fame  difgraceful  epi¬ 
thet  to  all  thofe  well-meaning  but  weak-minded  Chriftians 
in  this  ifland,  who  in  the  laft  century  chofe  rather  to  die  as 
martyrs  than  comply  with  commands  which  were  not  mo¬ 
rally  wrong.  According  to  the  Gentoo  laws,  “  it  is  proper 
for  a  woman  after  her  hufband’s  death  to  burn  herfelf  in 
the  fire  with  his  corpfe.  Every  woman  who  thus  burns 
fhall  remain  in  paradife  with  her  liufband  three  crore  and 
fifty  lacks  of  years.  If  fhe  cannot,  fhe  muft  in  that  cafe 
preferve  an  inviolable  chaftity.  If  fhe  remain  chafte,  {he 
goes  to  paradife  ;  and  if  fhe  do  not  preferve  her  chaftity,  (he 
4  goes  to  hell.” 

Among  the  A  cuftom  fimilar  to  this  prevailed  amon^  many  nations 
Americans. on  the  continent  0f  America.  When  a  chief  died,  a  cer- 
liobertfon  s  ^  number  Qf  b[s  wives,  Qf  his  favourites,  and  of  his  flaves, 
were  put  to  death,  and  interred  together  with  him,  that  he 
might  appear  with  the  fame  dignity  in  his  future  ftation, 
and  be  waited  upon  by  the  fame  attendants.  This  perfua- 
fion  is  fo  deeply  rooted,  that  many  of  their  retainers  offer 
themfelves  as  vi&ims;  and  the  fame  cuftom  prevails  in  many 
of  the  negro  nations  in  Africa. 

If  we  can  believe  the  hiftorians  of  Japan,  voluntary  death 
is *common  in  that  empire.  The  devotees  of  the  idol  A- 
mida  drown  themfelves  in  his  prefence,  attended  by  their  re¬ 
lations  and  friends,  and  feveral  of  the  priefts,  who  all  con- 
fidei  the  devoted  perfon  as  a  faint  who  is  gone  to  everlaft- 
in^  happinefs.  Such  being  the  fuppofed.  honours  appro- 
*M\pry  of  priated  to  a  voluntary  death,  it  is  not  furprifing  that  the  Ja- 
>the  Eu/i and  anxioufly  cherifh  a  contempt  of  life.  Accordingly 
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.i  father  of  daughter,”  were  taught,  that  dying  in  the  field  of  Sole^, 
battle  was  the  mo  ft  glorious  event  that  could  befal  them. 

This  was  a  maxim  lulled  to  a  warlike  nation.  In  order  to  And7ScM> 
eftabliih  it  more  firmly  in  the  mind,  all  were  excluded  fromduwum, 
Odin’s  feafl  of  heroes  who  died  a  natural  death.  In  Afgar- 
dia  ftood  the  hall  of  Odin  ;  where,  feated  on  a  throne,  he 
received  the  fouls  of  his  departed  heroes.  This  place  was 
called  Valhalla,  fignifying  “  the  hall  of  thofe  who  died  by 
violence.”  Natural  death  being  thus  deemed  inglorious,  and 
puniftied  with  exclufion  from  Valhalla  the  paradife  of  Odin, 
he  who  could  not  enjoy  death  in  the  field  of  battle  wa3  led 
to  feek  it  by  his  own  hands  when  ficknefs  or  old  age  began 
to  afiail  him.  In  fuch  a  nation  fuicide  muft  have  been  very 


common.  ^  8 

As  fuicide  prevailed  much  in  the  decline  of  the  Roman  t  prevail. 


empire, 


when*  luxury,  licentioufnefs,  profligacy,  and 


America. 
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it  is  a  part  of  the  education  of  their  children  “  to  repeat 
poems  in  which  the  virtues  of  their  anceftors  are  celebrated, 


6 

Scythians, 


an  utter  contempt  of  life  is  inculcated,  and  fuicide  is  fet  up 
as  the  mod  heroic  of  a&ions.” 

A  notion  feems  alfo  to  have  prevailed  among  the  an¬ 
cient  Scythian  tribes,  that  it  was  pufillanimous  and  ig¬ 
noble  for  a  man  whofe  ftrength  was  wafted  with  difeafe 
or  infirmity,  fo  as  to  be  ufelefs  to  the  community,  to  con¬ 
tinue  to  live.  It  was  reckoned  an  heroic  a&ion  volun¬ 
tarily  to  feek  that  death  which  he  had  not  the  good  for¬ 
tune  to  meet  in  the  field  of  battle.  Perverfion  of  moral 
feeling  does  not  fpring  up,  we  hope,  fpontaneoully  in  any 
nation,  but  is  produced  by  fome  peculiarities  of  fituation. 
A  wandering  people  like  the  Scythians,  who  roamed  about 
from  place  to  place,  might  often  find  it  impoftible  to  attend 
the  fick,  or  to  fupply  from  their  precarious  ftore  the  wants 
of  the  aged  and.  infirm.  The  aged  and  infirm  themfelves,  no 
longer  able  to  fupport  the  character  of  warriors,  would  find 
themfelves  unhappy.  In  this  way  the  praftice  of  putting  to 
death  fuch  perfons  as  were  ufelefs  to  the  community  might 
originate,  and  afterwards  be  inculcated  as  honourable  ;  but 
$ie  who  put  an  end  to  his  infirmities  by  his  own  hand,  ob¬ 
tained  a  charadter  ftill  more  illuftrious. 

Tiie  tribes  of  Scandinavia,  which  worfhipped  Odin  the 


v  *  x  j  j  t  me  tic 

philofophy,  pervaded  the  world,  fo  it  continued  to  prevail ()fthe^0< 
even  after  Chriftianity  was  eftablifhed.  The  Romans,  when  man  ei- 
they  became  converts  to  Chriftianity,  did  not  renounce  their puc. 
ancient  prejudices  and  falfe  opinions,  but  blended  them  with 
the  new  religion  which  they  embraced.  The  Gothic  na¬ 
tions  alfo,  who  fubverted  the  Roman  empire,  while  they  re¬ 
ceived  the  Chriftian  religion,  adhered  to  many  of  their  for¬ 
mer  opinions  and  manners.  Among  other  criminal  pra&ices 
which  were  retained  by  the  Romans  and  their  conquerors, 
that  of  fuicide  was  one  ;  but  the  principles  from  which  it 
proceeded  were  explained,  fo  as  to  appear  more  agreeable 
to  the  new  fyftem  which  they  liad  efpoufed.  It  was  com¬ 
mitted,  either  to  fecure  from  the  danger  of  apoftacy,  to 
procure  the  honour  of  martyrdom,  or  to  preferve  the  crown 
of  virginity.  .  9 

When  we  defeend  to  modern  times,  we  lament  to  find  foToo coni' 
many  inftances  of  fuicide  among  the  molt  poliftied  nat  ions,  who 
have  the  bell  opportunities  of  knowing  the  atrocity  of  that  un-^  aot 
natural  crime.  The  Englifti  have  long  been  reproached  by  fo-more!bj 
reigners  for  the  frequent  commifiion  of  it;  and  the  “  gloomy  England 
month  of  November’  ’  has  been  ftigmatized  as  the  feafon  tJ'an  111 J 
when  it  is  moft  common.  But  this  difgraceful  imputation, 
we  think,  may  be  juftly  attributed,  not  to  the  greater  fre* 
quency  of  the  crime  in  England  than  in  other  places,  but 
to  the  cuftom  of  publifhing  in  the  newfpapers  every  inftance 
of  fuicide  which  is  known.  Mr  Moore,  who  lately  publifh- 
ed  a  full  inquiry  into  this  fubjeft,  was  at  great  pains  to  ob¬ 
tain  accurate  information  concerning  the  perpetration  of  this 
crime  in  different  countries.  Mercier,  who  wrote  in  1782,  parU 
fays,  that  the  annual  number  of  filicides  in  Paris  was  then  jo 
about  150.  He  does  not  tell  us  how  he  came  by  the  in- The  rtf 
formation  ;  but  we  have  the  authority  of  the  Abbe  Fonta-fi^jJ1 
na  for  afferting,  that  more  perfons  put  an  end  to  their  lives ^  Lo: 
in  Paris  than  in  London.  The  Abbe  had  this  information  jon,® 
from  the  lieutenant  of  the  police.  Mr  Moore  was  informed 7  eva,& 
by  one  of  the  principal  magiftrates  of  Geneva,  that  in  thatacc^jj 
city,  which  contains  about  25,000  inhabitants,  the  average 


number  of  fuicides  is  about  eight*  The  averaoe  number  of 


fuicides,  from  what  caufe  foever,  for  the  laft  28  years,  lias 
been  32  each  year  for  London,  Southwark,  and  Weftmin- 
fter.  In  Edinburgh,  which  contains  80,000  inhabitants, 
we  are  convinced  the  average  number  of  fuicides  does  not 
exceed  four .  Mr  Moore  found,  from  the  accounts  with 
which  he  was  favoured  by  the  feveral  coroners  of  the  coun¬ 
ty  of  Kent,  that  for  the  laft  18  years  the  number  has  been 
upwards  of  32  each  year.  Kent  is  fuppofed  to  contain 
200, qoo  inhabitants,  and  London  800,000.  It  is  eafy 
therefore  to  fee,  that  in  the  metropolis  many  inftances  of 
fuicide  muft  occur  which  are  never  the  fubje£t  of  legal  in¬ 
quiry,  and  confequently  never  made  known  to  the  world. 
Whereas  in  the  country  towns  and  villages  of  Kent  it  is 
fcarcely  poflible  to  conceal  fuch  an  a&ion  as  felf-murder 
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from  the  knowledge  of  the  whole  neighbourhood.  The  cal¬ 
culation  therefore  refpe&ing  Kent  we  may  receive  as  true, 
while  we  muft  increaie  the  average  number  in  London  very 
confiderablv.  Mr  Moore  computes  the  average  number  of 
filicides  iu  England  every  year  at  a  thoufand ;  but  the  prin¬ 
ciples  on  which  he  founds  this  opinion  are  fo  imperfect  and 
vague,  that  we  do  not  think  it  can  be  depended  on  as  co¬ 
ming  near  the  truth. 

It  might  lead  to  fome  interefting  conclufions  to  compare 
together,  not  only  the  number  of  filicides  in  different  coun¬ 
tries,  but  alio  the  rank  and  principles,  l lie  fex  and  age,  of 
i-  thofe  unhappy  perfons  by  whom  it  has  been  committed. 
Mercier  fays,  that  at  Paris  it  was  the  lower  ranks  who  were 
moft  commonly  guilty  of  it ;  that  it  was  moftly  committed 
in  garrets  or  hired  lodgings  ;  and  that  it  proceeded  from  po¬ 
verty  and  opprefiion.  A  great  many,  he  fays,  wrote  letters 
to  the  magift rates  before  their  death.  Mr  Moore’s  corre- 
fpondent  from  Geneva  informed  him,  that  from,  the  year 
1777  to  1 7 S 7  more  than  too  filicides  were  committed 
in  Geneva;  that  two- thirds  of  thefe  unfortunate  perfons 
were  men  ;  that  few  of  the  clerical  order  have  been  krfuvn 
to  commit  it ;  and  that  it  is  not  fo  much  the  end  of  an  im¬ 
moral,  irreligious,  difiipated  life,  astlieeffeA  of  melancholy 
and  poverty.  By  the  information  obtained  from  the  coro¬ 
ners  nf  Kent,  it  appears,  that  of  the  32,  three-fourths  have 
deft  roved  themfelves  by  hanging  ;  that  the  proportion  of 
males  to  females  has  been  about  two-thirds  of  the  former; 
that  no  one  feafon  of  the  year  is  more  diftinguilhed  for  this 
crime  than  another  ;  and  that  filicide  is  upon  the  increafe. 
Our  accounts  refpe&ing  the  city  of  London  are  very  im- 
perfe&  ;  but  we  think  ourfelves  intitled  to  conclude,  that 
fuicide  is  more  common  among  the  great  and  wealthy  than 
among  the  lower  ranks,  and  that  it  is  ufually  the  efFe&  of 
gaming  and  diftipation. 

I  hole  who  have  inquired  into  the  caufes  of  fuicide  in 
Britain  have  enumerated  many  phyfical  as  well  as  moral 
caufes.  They  have  aferibed  it  to  the  variablenefs  of  our  cli¬ 
mate,  to  the  great  ufe  of  animal  food,  to  ftrong  fpirituous 
liquors,  to  tea,  and  to  the  fulphureous  exhalations  of  the 
pit-coal  ufed  as  fuel,  which  arc  faid  to  produce  a  depreflion 
of  fpmt$  ana  nervous  afft£lions.  OF  our  climate,  we  have 
no  caufe  to  complain,  nor  have  we  any  reafon  to  impute 
any  of  our  vices  to  its  influence.  There  are  many  climates 
much  more  unfavourable  where  fuicide  is  fcarcely  known. 
That  an  exceffive  quantity  of  grofs  animal  food,  or  of  ftrong 
liquors,  or  of  tea,  will  powerfully  affeft  the  human  confti^ 
turion,  we  will  not  deny  :  but  before  we  confider  thefe  as 
caufes,  it  muft  firft  be  determined,  whether  thofe  who  are 
guilty  of  felf-murder  be  much  addi&ed  to  them  ;  and  if  they 
are,  whether  there  be  not  other  caufes  much  more  violent  in 
then*  nature  which  have  operated  on  their  mind;  for  we 
ought  not  raffily  to  attribute  vicious  effe&s  to  any  of  thofe 
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Among  the  moral  caufes  which  are  fuppofed  to  co  ope-  SurcMc. 
rate  in  producing  fuicide  in  Britain,  the  freedom  of  our  con-  * 

ftitution  and  laws  is  reckoned  one.  That  rational  liber-^nf1  moral 
ty  fhould  have  any  tendency  to  encourage  crimes  of  anvCaufe«. 
kind,  a  Chriftian  philofoplier  can  never  allow  ;  for  fucli  an 
opinion  is  totally  difconntenanced  by  enlightened  views  of 
nature.  Mercier  has  aferibed  the  frequency  of  fuicide  in  " 

Paris  to  the  opprefiion  of  the  late  government.  Now  it  ap¬ 
pears  fomewhat  extraordinary,  that  fuicide  111  one  country 
fhould  be  occafioned  by  liberty,  and  in  another  by  the  want 
of  it.  One  of  thefe  opinions  muft  be  falfe,  and  it  is  furely 
not  difficult  to  diftinguifh  which.  r 

Humanity  would  in  moft  cafes  difpofe  us  to  to  conclude,  Not  owing 
that  fuicide  is  the  effcdl  ofiufanity,  were  there  not  fo  rnanyalwajs  to 
inftances  of  cool  deliberate  felf-murder.  That  filicide  is  an  mfamt) ; 
unnatural  crime,  which  none  but  a  madman  would  commit, 
compaffion  indeed  may  fuppofe  :  but  the  murder  of  a  wife, 
a  lather,  or  a  child,  are  alfo  unnatural ;  yet  compaffion  does 
not  teach  us  in  all  cafes  to  aferibe  fucli  a  crime  to  madnefs. 

Paflion  may  often  arife  to  fucli  a  height  ofoutrage  as  to  be 
fcarcely  diftnguifiiable  from  madnefs  in  its  fymptoms  and 
its  effe&s  ;  yet  we  always  make  a  diftin&ion  between 
that  madnefs  which  arifes  from  difeafe  and  that  which  is 
owing  to  a  violent  perturbation  of  mind.  If  a  perfon  be 
capable  of  managing  his  wordly  affairs,  of  making  a  will, 
and  of  difpofing  of  his  propeity,  immediately  before  his 
death,  or  after  he  formed  the  refolution  of  dying  by  his 
own  hands,  fuch  a  man  is  not  to  be  conlidered  aa  in¬ 
fane. 

But  though  a  regard  for  truth  prevents  us  from  aferibing  But  often 

lllflde  in  all  psfrQ  tn  infemifv.  mnfl-  if 


filicide  in  all  cafes  to  infanity,  we  muft  aferibe  it  cither  toaifoto  vi- 

two  diviftons,  wecj0llsPa^ 
lion. 


ifanity  or  to  vicious  paffion.  Thefe  ^  , 

imagine,  will  comprehend  every  fpecies  of  it,  whether  ari-1 
ling  from  melancholy,  tedium  vita  or  ennui>  difappointment 
in  lchemes  of  ambition  or  love,  pride,  gaming,  or  a  defire  to 
avoid  the  fhame  of  a  public  execution  ;  paffions  which  are  of¬ 
ten  increafed  by  falfe  views  of  God,  of  man,  and  of  a  future 
ftatc,  arifing  from  deifm  and  infidelity.  If  thefe  be  the  caufes 
of  fuicide  in  modern  time,  what  a  diigraceful  contrail  do  they 
form  to  thofe  principles  which  actuated  many  of  the  ancient 
philofophers, the Gentoos, the  Japanefe,  and  theworfhippers  of 
Odin  ?  When  they  committed  fuicide,  they  committed  it  from 
principle,  from  a  belief  of  its  lawfulnefs,  and  the  hope  of  be¬ 
ing  rewarded  for  what  they  judged  an  honourable  facrifice. 
But  in  modern  times,  we  are  forry  to  fay,  when  it  is  not 
the  effedl  of  madnefs,  it  is  the  effetl  of  vice  :  and  when  it 
is  the^  efte£t  of  vice,  it  proves  that  the  vicious  paffions  are 
then  indulged  to  the  higheft  degree  ;  for  there  is  no  crime 
which  a  man  can  commit  that  is  fo  ftrong  a  fympton  of  the  vio¬ 
lence  of  particular  paffions.  It  is  from  not  attending  to  thi3 
circumftance,  that  it  has  been  found  fo  difficult  to  refute  the 
tVit'nrro  „.i  *  u  c  '  .  ,  f  lw  cuiy  ui  more  arguments  in  favour  of  fuicide.  If  the  criminalitv  nf  f„i 

comfort  or  conv^ienc^ffimaT  ^Tat^athe^f  ^  ^  ^  me.relyt0  the  vioIcnt  aA“)n>  man7  apologies 

find  thvt  nrsoi  •  v.  «.*  j  *  '^e  arc  lather  furpnfed  to  may  be  made  for  it  ;  but  if  it  be  confidered  folelv  as  rhn 

for  ft  is  one  of  t^bleffinVof"  **  Ca“fe  °f  fuicide;  of  vice>  as  thc  ftrongell  fymptom  of  ungoverned  oaf- 

fire  w  have aKvavs  founTrfj  “d  *  g0od  COal  f'°n’  he  wh°  undertakes  &>  defence  muft  undertake  thede- 

than  injures  to  them  C°ndUC'Ve  l°  g°°d  fpi"tS  fenTce  of  what  all  men  will  loudly  condemn  (a). 

Vol.  XVIII.  Part  I.  11  'S  unneceffai7  then  t0  enter  particularly  into  the  argu- 

I  ments 


nus  with  the  following  fpeech,  when  he  had  loftV  e  ^  f  «  T  °C,‘>  of  1«lcide-  Qulntus  Curtins  introduces  Da- 
fee:  you  wonder,  perhaps  that  I  do  .  7  •  H'S  emp‘rC  1  “  1  Walt  (fa>'s  the  unfortuIlatc  monarch)  the  iffuc  of  my 

than  by  my  own.  P  P  ’  1  ter,nmate  my  own  life  ;  but  I  choofe  rather  to  die  by  the  crime  of  another 

from  Fitzolbwn^s^etters^f ‘‘ Pam^perfuad°H  ,P,refcnfn2  ,t0  our  rc?der.s  the  Allowing  beautiful  pafTage  upon  this  fubjeft 
principle  of  mere  v “hy.  *  It  is  efte  med  at  7*  wmer)  thia  difguft  of  life  is  frequently  indulged  out  of  a  ,  .  _ 

y  iteemed  as  a  mark  of  uncommon  refinement,  and  as  placing  a  man  above  the  ordinary  |V.L  ' 

level 


U  I 

in  the  battle  ,of  Canute 


for  to  Suicide. 

die  innocently  and  heroically  is  the  greateft  exertion  of  hu-  — 

^iSuk-idtwas  deemed  a  crime  by  the  mod  ifluftrious  and  How  p  I 
'  tuous  of  the  Greek  and  Roman  plulofophers,  it  was  con-  .'  I 


ti  e  Greek 
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S,»,  „  of tlofe  M.  .'ho  1»«  -*«*-  •'«, “*  “rl”re* ' 

*- — v - '  c{fice  of  advocates  ter  the  crime  of  filicide.  1  heir  talents 

15  r  mi'-rbt  fure’iy  have  been  employed  more  ufe.mly  to  the  wor  , 

(Yry  men-  and  more  honourably  to  themfelves,  than  ...  pleading  for  a 
ter  inm  the  crime  which,  if  it  were  committed  by  every  man  to  whom 
arguments  their  principles  would  make  it  lawful,  would  totally  aettioy 
'*<  e.ifn  r:s  forae  of  the  nobleft  virtues,  fortitude,  patience,  an 3  retigna- 

,!p"n,h,s  tio;.  nay,  would  deftroy  fociety  itfelf,  and  teach  us  to  _ _ 

defpife  the  opinion  that  this  world  is  a  ilate  of  preparation  ed  the  nana  "  c  h  b  l  Th  1>0!w  wn8  not  lM gkl 

for  another.  “  I  came  into  life  without  my  own  content,  burned  apart  fiom  the  relt  o.  the  body.  Ui  ! 

and  mav  I  not  quit  it  at  pleafure  ?”( lay  the  advocates  for 
filicide ) .  If,  becaufe  we  eame  into  U-e  without  our  own  con¬ 
fent,  we  might  quit  it  at  pleafure,  why  may  we  not  ipend 

...  .  r°  1  r  5  UTLvr  1 
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fidered  as  a  erime  by  the  laws,  and  treated  with  ignomi-Ce.U(>&i 


fubjedt. 


ny.  By  the  law  of  Thebes  fuicides  were  to  have  no  Iick 
nours  paid  to  their  memory  f.  The  Athenian  law  ordain-  \petiteCo\ 
ed  the  hand  which  committed  the  deed  to  be  cut  off,  ahd *; 


T7 

It?  great 


our  Ike  alfo  as  we  pleafe  ?  Why  may  we  not  rob  and 
murder,  and  commit  every  kind  of  crime,  if  7 nere  inclination 
is  to  be  the  rule  of  a&ion  ?  Thus  upon  the  principles  Ot 
fuicide  the  highway  man  and  murderer  may  reafon,  and  eveiy 
man  may  fnida  fuiftcient  apology  for  any  crime  which  he 
is  tempted  to  commit.  Or  this  abfurdity  may  be  others*  lie 
anfwered  ;  As  we  eame  into  life  without  our  own  content, 
ve  mull  have  come  with  the  confent  of  feme  oilier  btmg  ; 
and  logic  fays,  that  with  the  confent  of  that  Being  only  can 

we  lawfully  quit  it.  . 

lr„ereat  It  is  fufficient  fhortly  to  fay,  that  fuieide  is  contrary  to 
criminality  the  ftrongeft  principle  of  the  human  conft.tut, on,  fdf-pre- 
and  imi ru-£ervatJon  .  that  it  is  rebellion  agamft  God  ;  that  it  is  cruel- 
dcnee-  tv  to  the  feelings  and  reputation,  and  often  takes  away 
the  fubfiftenceof  a  wife,  a  child,  or  a  father  ;  that  it  proves 
a  want  of  fortitude  to  brave  misfortunes;  that  it  delivers 
only  from  imagined  to  plunge  into  real  evils..  Y\  e  may 
add,  that  almoft  every  initance  of  filicide  of  which  we  have 
heatd  was  rail,  imprudent,  and  premature,  interrupted  a 
ufeful  life,  or  prevented  a  more  honourable  death.  Had 
Cato’s  pride  permitted  him  to  yield  himfelf  to  the  genero- 
fity  of  Caefar,  his  character  and  his  influence  might  have  con¬ 
tributed  to  retard  the  flavery  of  his  country,  which  his 
death  tended  to  haften.  Had  Brutus  and  Caffius  not  exe¬ 
cuted  the  fatal  refolution  which  they  had  formed,  of  dying 
by  their  own  hands  in  cafe  of  misfortune,  the  battle  of 
Philippi  might  have  had  a  very  different  iffue.  Had  Han¬ 
nibal  fur  rendered  himfelf  to  the  Romans,  intlead  of  fwallovv- 
ing  poifon,  he  would  have  gained  more  glory  m  braving 


buried  with  the  nfual  folemnities,  but  was  ignomnuoully 
thrown  into  force  pit-  In  Cea  and  Maflilh  !  the  ancient  Mar- 
fellies),  it  was  eonfidered  as  a  dime  againll  the  ftate  ;  and  it 


;  Piuh 
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was  therefore  ncceffary  for  thofe  who  wifhed  to  de  troy 
themfelves  to  obtain  permifiion  from  the  nva  gift  rates;  §  j 
tav ch  acquaints  us,  that  an  unaccountable  :  paffioii  for  fui-; 
cide  feized  the  Milefian  virgins;  from  indulging  whicb/J*«/fr 
tVv  could  not  be  prevented  by  the  tears  and  entreaties  of 
parents  and  friends  :  but  what  perfnafio n  and  entreaty  could 
not  effete  was  aecomolilhed  by  very  different  means.  A 
decree  was  iffued,  “  that  the  body  of  every  young  woman 
who  hanged  Uerfclf  fhonld  be  dragged  naked  through  the 
flreets  by  the  fame  roDe  with  which  (he  had  committed  the 
deed,”  This  wife  tdlet  put  a  complete  Hop. to  the  extraor¬ 
dinary  frenzy,  and  filicide  was  no  longer  .committed  by  the 

virgins  of  Miletus.  #  19 

In  the  early  part  of  the  Roman  liiftory  there  Items  to  B^fcel 
have  been  fddom  occafion  for  framing  any  law  -  again (1  fur-  Ronur 
cide.  T  he  only^i nHar.ce  recorded  occurs  in  the  reign  of  J 
Tar quinius  l'i  ileus.  The  foldiers  who  were  appointed  to 
make  drains  and  eommon  fewers,  thinking  them  lei  vts  dll- 
graced  by  iuch  ferviie  offices,  put  themfelves  to  death  in 
great  numbers.  The  king  ordered  the  bodies  or  all  the  Rh- 
murderers  to  be  expofed  on  erodes,  anc  this  put  an  e(T^c* 
tual  Hop  to  the  practice.  It  is  doubtful  whether  there  was 
any  Handing  law  againll  fuicide  during  the  ex  ilk  nee  cf  the 
republic  ;  but  during  the  reign  of  the  emperors  it  was 
thought  proper  to  lay  it  under  certain  regulations,  though 
not  ahfolutely  to  condemn  it  as  a  crime.  In  Juilinian’s  I)i-  | 
geils  there  is  a  law,  by  which  it  was  ena&ed,  “  that  if  per-  fit.: 
fons  accufed,  or  who  had  been  found  guilty,  of  any  crime  par. 
fhould  make  away  with  themfelves,  their  ede^s  (hould  be  J 

confifcated.”  j 


level  of  his  fpeeies,  to  feem  fuperior  to  the  vulgar  feelings  of  happinefs.  True  good  fenfe,  however,  moil  certainly  con- 
fifts  not  in  dcfpifin'S  but  in  managing  our  ftoek  of  life  to  the  belt  advantage,  as  a  chccrlul  acquiescence  in  the  ncafurc, 
of  Providence  is  one  of  the  ftrongeft  fymptoms  of  a  well  con.iitutcd  mind  belt-weannefs  is  a  circumftance  that  ever 
attends  telly  ;  and  to  condemn  our  being  is  the  greateft,  and  indeed  the  peculiar  infirmity,  of  human  nature  It  is  a  no- 
ble  fentiment  which  Tally  puts  into  the  mouth  of  Cato,  in  his  Treatife  upon  old  Age  ;  Non  lubel  mh,  (fays  that  veiu.rable 
Roman  )^dep)orare  vUam, quod  multi,  tt  H  dotti,  fsrfe  focerunt ;  neque  me  -mtajfe  pxnUet :  quon.am  ,ta  «*,  ut  non  frujira  me 

Ua' «mi 'SdTe  power,  indeed,  of  but  a  very  fmall  portion  of  mankind  to  ad  the  fame  glorious  part  that  afforded  fuch  high 
r  '  r  a*  HIHincnii^ed  natriot  *  but  the  number  is  yet  far  more  mconfiderable  of  thofe  who  cannot,  in  any  Ha- 

[“ti”.  .0  render  He  j«».y  -M*.  Wire  i,  it  th,.  U  ,W  on.  of  .he 

reach  of  the  higheft  of  all  gratifications,  thofe  of  the  generous  affetlions,  and  that  cannot  provide  for  his  own  bappme  s, 
bv  contributing  temethincr  to  the  welfare  of  others  ?  As  this  difeafe  of  the  mind  generally  breaks  out  with  mot  vio- 
fce  te  thofe  'who  are  fuppofed  to  be  endowed  with  a  greater  delicacy  of  tafle  and  reafon  than  is  the  ufual  a  lotment  of 
Ihet  fellow  creatures,  one  may  afk  them,  whether  there  is  any  fatiety  in  the  purfu.ts  ot  ufetul  knowledge  ?  or,  if  one 
canever  b'e  weaTof  benefiting7  mankind  ?  Will  not  the  fine  arts  fi.pply  a  lading  feaft  to  the  mind  1  or,  can  there  be 
can  eve  J  .  °  r  innT  there  remains  even  one  advantageous  truth  to  be  difeovered  or  confirmed, 

wanting  a  pleafurab le  enjoyment, ^lc .  W  l^^  VfiSe  creature  whom  we  ean  relieve  by  our  bounty,  affift  by  pur  conn-. 
To  complain  that  life  has  no  joys,  ^fwhich  we  poftefs,  and  is  juft  as  rational  as  to  die  for  third 

fe  s  or  enliven  by  our  prefence  is,  to  lament ^  the  ^  J  ^  a  fcttlePd  int0’K  habltJ0f  receiving  all  his  pleafures  from 

the  reiifh  of  every  nobler  enjoyment  at  the  fcme  time  that  his 
r  i  r  r  i  1/  i  more  languid  bv  eaeh  repetition.  It  is  no  wonder,  therefore,  he  mould  fill  up 

theTeafure  of  ^gratifications  long  before  be  has  completed  the  circle  of  duration  ;  and  either  wretchedly  fit  dow-t 
the  remainder  ot  hi^days  in  difeontent;  or  raflily  throw  them  up  in  ue  pair^  ^ 


S  U  I 


Su'.t. 


10 

liid  \>y 
jhiiltiar. 


'ib/is  An- 
Lih. 
Vradt, 


cofififcated.”  But  this  punifhrnent  only  took  plaee  when 
conftfeation  of  goods  happened  to  he  the  penalty  appointed 
by  the  law  for  the  crime  of  which  the  felf- murderer  was 
aceufed  or  found  guilty,  and  was  not  indicted  for  fuicide 
committed  in  any  other  circiimftances. 

When  the  Chriftian  church  had  extended  its  jurifdidion 
in  the  Roman  empire,  it  was  decreed  in  the  fixth  century, 
that  no  commemoration  fhould  be  made  in  the  eucharift  for 
inch  as  deftroyed  thernfelves  ;  neither  fhould  their  bodies  be 
carried  out  to  burial  with  pftilms,  nor  have  the  uhial  fervice 
laid  over  them.  This  ecclefiaftical  law  continued  till  the  re-/ 
formation,  when  it  was  admitted  into  the  ftatute  code  ot  Eng¬ 
land  by  the  authority  of  parliament.  As  an  additional  punifh- 
ment,  however,  confiication  of  land  and  goods  feems  to  have 
0-  Jfov^Kibeen  adopted  from  the  Danes,  as  we  learn  from  B radio n  J. 
Co »J uetu-  prefent  the  punifhrnent  confifls  in  confiscating  all  the 

perfonal  property  of  a  felo  cle  fe  for  the  ufe  of  the  crown, 
and  in  excluding  his  body  from  interment  in  confecrated 
ground.  The  warrant  of  the  coroner  requires  that  the  bo¬ 
dy  fhould  be  buried  in  fome  public  highway,  and  a  flake 
driven  through  it  to  increafe  the  ignominy, 
ffieult  t0  rEo  inquire  into  the  prevalence  and  caufes  of  crimes,  inor- 
vife  apu-^er  to  difeover  tliemofljudicious  methods  of  preventing  them, 
fhment  is  the  duty  of  the  patriot  and  the  Chriftian.  Suicide,  we 
fnd,  is  a  common  and  an  increafing  evil:  but  it  is  a  difficult 
?al  pre-  matttr  to  find  an  effedlual  remedy  ;  for  what  motives  can 
ntive.  held  out  fuffieient  to  influence  that  man’s  mind  who 

is  deaf  to  the  voice  of  nature  fpeaking  within  him,  and 
to  the  voice  of  nature’s  God  declaring  that  he  is  fta- 
tioned  at  a  poll  which  it  is  his  duty  to  maintain?  His  re- 
.j  putation  and  propeity  are  indeed  within  the  reach  of  the 
laws,  his  body  may  be  treated  with  ignominy,  and  his  pro¬ 
perty  confilcated  ;  but  this  punifhrnent  will  not  be  a  pre¬ 
ventive,  even  if  it  could  be  always  inflided  ;  and  that  it  is 
feldom  inflided,  though  the  law's  have  decreed  it,  is  well 
known.  .  I  he  humanity  of  the  prefent  age  difpofes  us  to 
iympathife  with  the  relations  of  the  deceafed,  inflead  of 
demanding  that  the  fentence  of  the  law  fhould  be  exe¬ 
cuted.  It  is  a  generally  received  opinion,  and  a  juft  one, 
that  punifhments  decreed  by  human  laws  fhould  be  directed 
only  again  ft  fuen  crimes  as  are  injurious  to  fociety  5  but 
wuen  it^is  hence  inferred,  that  mickle  ought  not  to  be  fub- 
jedl  to  tne  cognizance  of  human  laws,  every  rule  of  logic  is 
violated.  There  is  no  man,  however  mean  in  ftation  and 
m  talents,  whole  hfe  may  not,  on  fome  occafions,  be  ufeful 
to  the  community  at  large  ;  and  to  conclude,  that  a  perfon 
who  fancies  himfelf  ufelefs  may  therefore  lawfully  put  a 
period  to  his  life,  is  as  lalfe  reafoning  as  it  would  be  to 
conclude,  that  by  killing  a  poor  man,  who  lives  on  the  public, 
we  mould  perform  an  adtion  not  only  innocent  but  meritori- 

0ll^mmc0Uloheiby  freC  f°ciet>'  from  one  of  its  burdens. 

.  i  1  i  b,  a  Greek  writer>  according  to  fome,  flourifhed 
m  the  1 1  th  century,  under  the  reign  of  the  Emperor  Alexius 
Comnenus  5  according  to  others,  before  the  10th  century. 
He  wrote  in  Gietk  an  Hiftorical  and  Geographical  Didio- 
7°r  lex!con  !  a  gg  which,  though  not  always  ftrift- 
grate),MvcrthcWptat  importance,  aS}  it  con- 
aans  many  thing,  taken  from  the  ancients  that  are  no- 

th't  ofT  -a  be  rmvJ;  rhe  bc!l  edit!on  of  Suidas  fs 
hat  of  Kmfter,  in  Greek  and  Latin,  with  notes,  printed 

3  vols  fol.  which  has  been  much  improved  by  Toud. 

Lapis  6UILLU3.  See  ,SW-SW.  J  P 

orrAf’  !s  ufeti.!n.  d.lffer£i,t  fc,lf<s  ;  «B,  I.  Suit  of  court, 
his  lo,d>  6’  Wh‘Ch  o  a"  attendance  the  tenant  owes  to 
v  n  nijS  t7f-  r  2--‘Sul.t-CTenant’  Wht>re  a  P-fon  has  co- 
cuilom  wV  ,  °  feTe  the  court  of  the  lord.  3.  Suit- 
cuitom,  winch  ,s  where  one  and  his  anceilors  have  owed 
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fait  time  out  of  mind.  4.  It  is  ufed  for  a  petition  to  the  S  ii£ 
king  or  any  perfon  of  dignity,  where  a  lord  dift  rains  his  te-  v 
nant  for  fuit,  and  none  is  due.  In  this  cafe,  the  party 
may  have  an  attachment  againit  him  to  appear  iu  the  king’s 
court. 

Suit,  in  law,  the  fame  with  adion.  The  Romans  in¬ 
troduced  pretty  early  fet  forms  for  adions  and  fuits  into  their 
law,  after  the  example  of  the  Greeks  ;  and  made  it  a  rub*, 
that  each  injury  fhould  be  redreffed  by  its  proper  remedy 
only.  Act  tones,  (fay  the  Pandeds)  compofita  /hit  quilvs 

inter  fe  homines  difeeptarent ,  quas  a  clones  ne  populus  prout  vdlct 
injlitueret ,  certas  fo/evniefque  ejfe  valuer unt The  forms  of 
tliefe  adions  were  originally  preferved  in  the  books  of  the 
pontifical  college  as  choice  and  ineftimable  fecrets,  till  one 
Cneius  Flavius,  the  fecretary  of  Appius  Chndius,  Hole  a 
copy  and  publifhed  them  to  the  people.  The  conceal¬ 
ment  was  ridiculous :  but  the  eftablifnment  of  fome  ftand- 
ard  was  undoubtedly  neceflary  to  fix  the  true  fiate  of  a  que-  Bhclfl. 
ftion  of  right ;  left,  in  a  long  and  arbitrary  procefs,  it  might  Comment. 
be  fhitted  continually,  and  be  at  length  no  longer  difeerni- 
ble.  Or,  as  Cicero  exprefTes  it,  “funt  jura,  Jimt  formula, 
ile  omnibus  rebus  conjhtuta,  ne  quis  aut  in  getiere  injuria ,  aut  in 
ratione  axioms,  errare  pojjit .  Exprejfa  ehim  funt  ex  umufeu - 

jujque  dumno,  dolore,  incommodo,  calamitate ,  injuria ,  publics  d 
pratore  formula,  ad  quas  privata  lls  accommodatur .”  And  iu 
the  fame  manner  Bradon,  fpeaking  of  the  original  writs 
upon  which  all  our  adions  are  founded,  declares  them  to 
be  lixed  and  immutable,  unlefs  by  authority  of  parliament. 

And  all  the  modern  legiflators  of  Europe  have  found  it 
expedient,  from  the  fame  reafons,  to  fall  into  the  fame 
or  a  fimilar  method.  In  England,  the  feveral  fuits,  or  re¬ 
medial  inftruments  of  juftice,  are,  from  the  fubjed  of  them, 
diftinguifhed  into  three  kinds  ;  adions  perfonal,  real,  and 
mixed . 

Perfonal  adions  are  fuch  whereby  a  man  claims  a  debt, 
or  perfonal  duty,  or  damages  in  lieu  thereof ;  and  likewiie 
whereby  a  man  claims  a  fatisfadion  in  damages  for  fome  in¬ 
jury  done  to  his  perfon  or  property.  The  former  are  faid 
to  be  founded  upon  contracts,  the  latter  upon  torts  or 
wrongs  :  and  they  are  the  fame  which  the  civil  law  calls 
(i  ad  tones  in  perfinam,  qua  adverfus  eum  intenduntur  qui  ex 
cont radu  vc l  delidlo  ob/igatus  eft  ahquid dare  vel  concedered ’  Of 
the  former  nature  are  all  actions  upon  debt  or  promifes  ;  of 
the  latter  are  all  adlions  of  trefpafles,  nuifances,  affaults,  de¬ 
famatory  words,  and  the  like. 

Real  adions  (or,  as  they  are  called  in.  the  Mirror,  feodal 
attions),  which  concern  real  property  only,  are  fuch  where¬ 
by  the  plaintiff,  here  called  the  demandant ,  claims  title  to 
have  any  lands  or  tenements,  rents,  commons,  or  other 
hereditaments, .  in  fec-fimple,  fee-tail,  or  for  term  of  life. 

By  thefe  adlions  formerly  all  difputes  concerning  real 
eftates  were  decided;  but  they  are  now  pretty  generally 
laid  afide  in  pra&ice,  upon  account  of  the  great  nicety  re¬ 
quired  in  their  management,  and  the  inconvenient  length 
oi:  their  prpeefs  ;  a  much  more  expeditious  method  of  try¬ 
ing  titles  being  iince  introduced,  by  other  actions  perfonal 
and  mixed. 

Mixed  adions  are  fuits  partaking  of  the  mixture  of  the 
other  two,  wherein  fome  real  property  is  demanded,  and 
alfo  perfonal  damages  for  a  wrong  fuilained.  As  for  in- 
Itance,  an  adion  of  wafte :  whieh  is  brought  by  him  who 
hath  the  inheritance,  in  remainder  or  reversion,  againit  the 
tenant  for  life,  who  hath  committed  wafte  therein,  to  recover 
not  only  the  land  wafted,  which  would  make  it  merely  a 
-real  adion  ;  but  alfo  treble  damages,  in  purfuance  of  the 
ftatute  of  Gloucefter,  whieh  is  a  perfonal  recompenfe  ;  and 
fo  both,  being  joined  together,  denominate  it  a  mixed  adion. 

1  *  The 
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The  orderly  parts  of  a  fait  are  thefe :  - 
■writ.  2.  The  procefs.  3.  The  pleadings .  4.  The  //w  or 
demurrer.  5.  The  mV.  6.  The  judgment t  and  Us  mci- 
dents.  7.  The  proceedings  in  nature  ot  appeals,  o.  me 
execution.  See  thefe  articles. 

SULLY.  See  Bethune. 

SULPHAT,  in  the  new  chemical  nomenclature,  de¬ 
notes  a  compound  of  the  fulphurie  acid  with  fome  other 

fub fiance.  ,  .  ,  .  n 

SULPHUR,  a  well  known  fubflance,  which  is  yellow, 
tallelefs,  hard,  brittle,  and  when  rubbed  becomes  ektfnc. 
Its  fpecihc  gravity  is  from  1,9  to  2,35.  According  to 
Bergman,  it  gently  evaporates  at  170,  melts  at  185,  and 
*  flames  at  302  of  Fahrenheit.  It  burns  with  a  blue  ha™* 
and  a  difagreeable  fuffocating  fmell  ;  in  cloie  veffds  it  fu- 
blimes  witheut  decompofition,  or  only  a  decompofition  pro¬ 
portionable  to  the  quantity  of  air  they  contain  ;  when  melt¬ 
ed  it  becomes  red,  but  recovers,  its  colour  on  cooling,  it 
is  infoluble  in  water,  though  by  long  trituration  it  is  laid 
water  will  take  up  fome  of  it,  but  it  is  rather  diffuled  than 
diffolved  in  it  ;  neither  can  fpirit  of  wine  unite  to  it,  except 
when  both  are  in  a  vaporous  ftate,  and  then  72  parts  ot 
fpirit  of  wine  take  up  1  of  fulphur  ;  it  is  foluble  in  hot  oils, 
and  alfo  in  fixed  alkalis,  both  in  the  dry  and  liquid  way; 
it  is 
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„  The  ordinal  fome  of  the  metallic  ores  in  tins  country  abdund  with  Jt ; 

but  from  the  common  mode  of  purifying  them,  the  fulphur 
'  k  diffipated  and  loft.  Dr  Watfon  has  (hewn,  in  a  paper  on 
lead-ore  in  the  Philofophical  Tranfadhons,  that  not  lefs  than 
7co  tons  are.  annually  diffipated  in  the  various  lead-mines  ot 

England.  ,  ,, 

ft  n  extra  died  from  pyrites  m  the  following  manner  in 

Saxotiv  and  Bohemia.  The  pyrites  is  put  in  imail  pieces 
into  earthen  tubes  :  one  of  the  tubes  is  placed  m  a  lur- 
nace,  and  the  other  pafTes  into  a  fquare  veffel  of  cait  iron 
containing  water.  The  fulphur  is  difumted  by  the  heat 
from  the*  pyrites,  and  pafTes  into  the  veffel ;  but  it  is  then 
very  impure.  It  is  afterwards  melted  in  an  iron  ladle,  when 
the  earthy  and  metallic  particles  are  depofited  by  them 
weight,  and  the  fulphur  being  light  riles  to  the  top.  It  is 
then  poured  off  into  a  copper  boiler,  where  it  is  farther  pu¬ 
rified,  and  afterwards  poured  into  cylindrical  moulds  of  wood, 
from  which  it  receives  the  fhape  in  which  it  is  uiually  fold. 

When  melted  fulphur  is  gently  heated,  it  flies  off  in  a 
yellow  powder,  which  is  called flowers  of fulphur.  The  ope¬ 
ration  is  performed  in  this  manner  :  Common  fulphur  in 
powder  is  put  into  an  earthen  cucurbit,  to  the  top  of  which 
a  number  of  earthen  pots  inferted  in  one  another  is  fixed, 
known  by  the  name  ot  aiudels .  The  cucurbit  is  then  heat- 
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Sulphur  was  formerly  fuppofed  to  confifl  of  fulphurie  acid 
and  phlogifton,  in  the  proportion  of  60  parts  of  the  former 
to  40  of  the  latter  ;  but  by  the  new  fyftein  which  is  now 
generally  adopted,  fulphur  is  reckoned  a  fimple  fubflance, 
and  the  fulphurie  acid  a  compound  of  fulphur  and  oxygene 
or  vital  air.  This  conclufion  is  founded  on  the  following 
fads  :  I.  Sulphur  does  not  burn  linlefs  vital  air  have  accefs 
to  it.  2.  During  combiifiion  it  abforbs  vital  ait  from  the 
atmofphere.  3.  The  fulphurie  produced  by  the  combuflion 
of  fulphur  is  equal  in  weight  to  the  fulphur  employed  and 
the  quantity  of  air  that  has  been  confumed. 

Sulphur  is  found  fometimes  puie,  and  fometimes  in  com¬ 
bination  with  other  fubftances.  Of  pure  fulphur  there  are 
feven  varieties.  1.  Tranfparent  fulphur,  in  eight* fided  cry- 
itals,  with  two  truncated  pyramids.  It  is  generally  depo- 
fited  by  water  on  the  furface  of  calcareous  fpar..  Cadiz 
fulphur  is  of  this  kind.  2.  Transparent  fulphur  in  irregular 
fragments.  Such  is  the  fulphur  of  Switzerland.  3.  Whi- 
tifh  pulverulent  fulphur,  depofited  in  filiceous  geodes.  In 
Tranche  Coraptc  there  are  flints  full  of  fulphur,  4.  Pul¬ 
verulent  fulphur  depofited  on  the  furface  of  mineral  waters, 
fucli  as  thofe  of  Aix-la  Chapclle.  5.  Cryftalline  fulphur 
that  has  been  fublimed,  found  in  the  neighbourhood  of 
volcanoes.  6.  Pulverulent  fulphur  fublimed  from  volcanoes, 
found  in  abundance  at  Solfatara  in  the  vicinity  of  Naples. 
j.  Sulphur  in  ftala&ites,  formed  by  volcanic  fires. 

Sulphur  is  alfo  found  united  with  different  fub  fiances,  as 
with  metals,  when  it  is  called  pyrites;  a  ihort  account  of 
which  may  be  feen  under  the  article  Pyrites.  Sometimes 
it  is  combined  with  calcareous  earth,  as  in  fetid  calcareous 
llo'nea  and  fwine  ftone.  It  has  lately  been  difeovered,  that 
fulphur  is  formed  by  a  natural  procefs  in  animals  and  vege¬ 
tables  beginning  to  putrefy.  It  is  found  on  liable-walls 
and  in  privies.  '  It  is  alfo  extra&ed  from  vegetables,  from 
dock-root,  cochlearia,  & c.  M.  Deyeux  obtained  it  from 


Sulphur  combined  with  an  alkali  is  ,  - 

liver  of  fu\phur>  becaufe  it  refembles  in  colour  the  liver  of 
animals.  In  the  Trench  nomenclature  it  is  called  fulpbure* 
and  by  thofe  Britilh  chemiils  who  have  adopted  the  new  fyf- 
tem  fufphuret .  . 

Water  decompofes  the  fulphnret.  The  fulphur  is  preci¬ 
pitated  by  acids,  when  a  particular  gas  is  extricated  com¬ 
monly  called  hepatic  gas ,  or,  what  is  more  expreffive  of  its 
compofition ,  fulphur  cited  hydrogenous  gas.  The  fetor  of  this 
gas  is  infufferable;  and  is  fatal  to  animals.  It  communicates 
a  green  colour  to  fyrup  of  violets,  and  burns  with  a  light- 
blue  flame.  It  a£ls  on  metals  arid  metallic  oxides,  Special¬ 
ly  thofe  of  lead  and  bifmuth,  which  it  foon  blackens.  I  t 
is  decompofed  by  vital  air  ;  and  accordingly,  when  it  comes 
into  contact  with  atmofphei  ic  air,  a  portion  of  the  lulphm* 
is  leparated.  For  this  region  fulphureous  waters  do  not, 
contain  genuine  liver  of  fulphur. 

The  mineral  acids  a£l  differently  on  fulphur.  If  the  ful- 
phuric  acid  be  boiled  on  fulphur,  the  acid  acquires  an  am¬ 
ber  colour,  and  a  fulphureous  lmell ;  the  fulphur  melts  and 
fwims  like  oil.  When  cooled,  it  concretes  into  globules  of 
a  greenifh  hue  ;  but  a  fmall  portion  of  the  fulphur  is  diffol- 
ved  in  the  acid,  which  may  be  precipitated  by  an  alkali. 
The  flaming  red  nitrous  acid  a&s  powerfully  on  inlphur.. 
When  poured  upon  melted  fulphur,  it  occafious  detonation 
and  inflammation.  The  common  muriatic  acid  produces  no 
effe£l  upon  it ;  but  the  oxygenated  muriatic  acid  adls  upon 
it  with  force. 

Sulphur  unites  readily  with  all  metallic  fubflance s,  ex¬ 
cepting  gold,  platina,  and  zinc  ;  at  lead  we  have  not  found 
the  means  of  uniting  it  wfith  tliefe  dire£lly,  and  without 
fome  intermediate  fubftance.  The  degrees  of  affinity  with, 
which  fulphur  combines  with  thofe  metals  to  which  it  may 
be  readily  united  arc  different  ;  for  it  not  only  unites  more 
eafily  and  abundantly  w  ith  fome  than  with  others,  but  it  alfo 
quits  thofe  w-ith  which  it  has  a  lefs  affinity,  to  unite  with 


dock-root,  cocnieana,  ccc.  iyi.  jueyeux  oorameu  uum  m .  '  .  — 

the  white  of  eggs.  It  Im  been  alfo  procured  from  horfe-  others  to  which  it  has  a  ftronger  affinity. 

^un  I  he  affinities  of  fulphur,  according  to,  Mr  Geonroy  s 

The  fulphur  ufed  in  Great  Britain  is  generally  biought  table,  are,  fixed  alkali,  iron,  copper  lead,  filver,  tegulusof 
in  a  pure  ftate  from  volcanic  countries,  where  it  abounds  in  antimony,  mercury,  and  gold  ;  and,  according  to  Mr  Get- 
an  kie xli audible  quantity.  It  is  well  known,  however,  that  Lrt’s  table,  they  are,  iron,  copper,  tin,  lead,  filver,  bifmn^. 
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ulphvr.  regains  of  antimony,  mercury,  arfenic,  and  cobalt :  gold  and 
zinc  are  marked  in  this  tabic  as  being  incapable  of  uniting 
with  fulphur. 

The  compounds  formed  by  fulphur  with  different  metals 
are  different ;  but  all  of  them  poflefs  a  metallic  hillre,  with- 
out  any  du&flity  :  thtfe  combinations  of  fulphur  and  of  me 
tals  are  very  frequently  found  in  a  natural  Hate.  Almofl 
all  the  metals  which  wc  dig  from  the  earth  are  naturally 
found  combined  with  fulphur,  forming  molt  of  the  oies  and 
metallic  minerals. 

It  is  a  curious  phenomenon,  that  nitre  mixed  with  fulphur 
burns  rapidly,  even  in  clofe  veffels ;  this  is  eafily  explained 
by  the  new  fyflem.  Nitre,  when  heat  is  applied  to  it,  yields 
a  great  quantity  of  vital  air ;  and  fulphur  is  a  combuflible 
body,  or,  which  is  the  fame  thing,  has  a  flrong  attraction 
for  vital  air.  As  vital  air  is  thus  fupplied,  which  is  the  on- 
ly  principle  neceffarv  to  combuflion,  communication  with 
the  atmofpheric  air  is  unneceffary.  The  fulphur  will  burn 
till  the  whole  vital  air  which  the  nitre  fnrnifhes  be  confir¬ 
med.  The  produdls  obtained  by  this  procefs  are  different 
according  to  the  proportions  of  nitre  and  fulphur  which  are 
employed.  If  eight  parts  of  fulphur  and  one  of  nitre  he  fet 
on  fire  in  a  clofe  veflel,  fulphuric  acid  is  produced ;  and  this 
is  the  method  by  which  oil  of  vitriol  or  flrong  fulphuric 
acid  was  formerly  made  in  Great  Britain.  ri  he  veffels  in 
which  the  operation  was  performed  were  large  glafs  bal¬ 
loons,  with  very  large  necks,  each  containing  400  or  500 
pints.  But  it  was  attended  with  great  expence,  on  account 
of  the  high  price  and  brittlenefs  of  the  balloons.  A  few 
years  ago  a  cheaper  method  has  been  attempted  with  fue- 
cefs  in  Trance.  The  fulphur  is  burned  on  a  kind  of  grid¬ 
irons,  in  large  apartments  lined  with  lead.  As  the  acid  cou- 
denfes  it  is  conveyed  by  gutters  into  a  refervoir,  and  after¬ 
wards  concentrated.  It  muff  be  obferved,  that  the  fulpliu- 
ric  acid  thus  obtained  is  always  combined  with  a  little  ful- 
phur  and  fulphat  of  pot  aft,  a  fmall  quantity  of  aluminous 
lulphat  and  fulphat  of  lead;  but  tliefe  fubllances  arc  in  fo 
imall  a  proportion,  that  for  common  ufe  it  is  not  necefiary 
to  Separate  them.  If  licctffavy,  however,  it  may  eafily  be 
done  by  diddling  the  acid  to  drynefs. 

Gbnpowder,  the  terrible  eflcdls  of  which  are  owing  to 
.  ll.s  droil£  tendency  to  combuflion,  is  a  mixture  of  fulphur, 
nitre,  and.  charcoal.  ( kSee  Gun  powder).  But  there  is 
another  mixture  of  which  fulphur  is  an  ingredient  flill  more 
Violent  in  its  efFedls  :  Bins  is  called  fulminating  powder  ^  and 
is  compofed  of  three  parts  of  nitre,  two  parts  of  the  carbo¬ 
nate  of  pot-afh,  and  one  of  powdered  fulphur.  Thefe  being 
ciofely  united  together  by  trituiation  in  a  hot  marble  mortar, 
when  expofed  to  a  flight  decree  of  heat,  will  melt,  and 
produce  a  violent  detonation  like  the  report  of  a  cannon. 
A  dram  of  this  mixture  is  fufEcient  for  the  experiment. 
v  8ulPhur  js  of  great  life  in  chemiflry,  in  medicine,’  and 
tue  arts.  Sulphur  is  ufehil  in  making  fome  fufions,  preci¬ 
pitations,  and  reparations  of  metals  and  mineials  ;  but  is 
particularly  ufeful,  as  being  the  fubftance  from  which  the 
ulphunc  acid  is  obtained.  Hepar  fulphuris  is  employed  in 
cnemiAry  for  making  feveral  foliations.  7 

Sulphur  is  employed  in  medicine  both  internally  and  ex¬ 
ternally.  It  is  given  either  in  flowers  or  in  lozenges,  made 
up  with  fugar  or  Joined  to  magnefia,  cryflals  of  taitar, 
manna  caffia,  lenitive  elcduary,  &c.  Two  01  three  drams 
genetally  prove  laxative  ;  and  it  is  given  in  fuch  doles  in 
it  W°r  P,  eu*  oflutenneJiand  heemorrhagies;  becaufe 
a  difnnfn01  *imuh£  norrheat  dnrin£  operation,  nor  leave 
reflnoulT,  rhubarb>  aloes,  and  other  hot 

Purges  do.  Sulphur  was  formerly  much  recom- 
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plied  externally,  it  is  mixed  with  fome  undluous  fubftance,  Su’phur 
as  hogs  lard,  butter,  See.  and  is  rubbed  on  fuch  parts  of  the  II  C 
body  as  are  affedkd  with  eruptions.  ,  Sultan* 

Some  phyficians  and  chemifls,  confideiirig  that  fulphur  is  v 
infoluble  in  water,  and  capable  of  refilling  the  a&ion  of  moll 
menflruums,  have  affirmed,  that  ft  can  produce  no  efftdi 
when  taken  internally,  Angle  and  umbered  ;  but  this  afier- 
tion  feems  to  be  without  foundation  ;  for  it  is  certain, 
that  the  fweat  and  peripiration  of  tliofe  who  take  fulphur 
internally  have  a  imdl  evidently  fnlphureous.  Befides,  ful¬ 
phur  is  much  more  foluble  than  is  generally  believed.  It  is 
attacked  by  all  oily  and  faponaceous  fubllances,  and  confe- 
quently  by  aim  oil  all  animal  liquors. 

We  cannot  eafily  form  a  very  dillindl  and  clear  idea  of 
the  manner  in  which  fulphur  a£ts  internally  upon  our  bo¬ 
dies  ;  but,  from  obfervations  made  upon'  its  efFedls,  it  ap¬ 
pears  to  be  dividing,  flimulating,  and  fomevvhat  heating  : 
it  principally  ack  upon  the  perfpirable  parts  of  the  body* 
the  chief  of  which  are  the  fkin  and  lungs  ;  and  from  this 
property  it  is  particularly  ufeful  in  fome  difeafes  of  thefe 
parts. 

Sulphur  is  alfo  a  powerful  repellent,  as  appears  from  its 
curing  feveral  kinds  of  itch,  merely  by  external  application, 
in  form  of  ointments  and  pomatums.  Several  mineral  wa¬ 
ters,  which  are  drunk,  or  ufed  as  baths  for  fome  difeaies,  owe 
their  good  qualities  to  fulphur  contained  in  them. 

Sulphur  is  alio  uftd  in  ieveral  arts.  By  means  of  it  fine 
impreffions  of  engraved  Hones  are  taken.  Matches  are 
formed  ot  it  and  its  utility  as  an  ingredient  in  the  prepa¬ 
ration  ot  gunpowder  and  fireworks  is  well  known.  Laftly, 
it  is  ufed  for  whitening  wool,  iilk,  and  many  other  matters 
expofed  to  its  vapour  during  its  combuflion  ;  the  colours  and 
rednefs  of  which  couid  not  be  deflroyed  by  any  other  fub- 
flance,  but  quickly  effaced  by  this  acid  vapour.. 

SuLPHVk-JVort ,  in  botany.  See  Peucedanuw. 

SULPHURIC-acid,  the  name  adopted  by  the  French 
chemifls  for  the  vitriolic  acid.  It  is  formed  by  a  combina¬ 
tion  of  fulphur  with  vital  air,  as  deferibed  under  the  article 
Sulphur.  When  fulphur  is  burned  with  a  low  degree  of 
heat,  it  burns  with  a  blue  flame,  and  diffufes  a  fu locating 
vapour,  which,  when  collected,  is  called  fnlphureous  acid. 

When  fulphur  is  expofed  to  flrong  heat  it  bums  rapidly, 
and  emits  a  lively  white  flame,  and  lias  no  fmcli  \  the  reii- 
due  is  called  fulphuric  add.  Phc  fulplnueous  is  a  weaker 
acid  than  the  fulphur icr  owing  to  its  containing  a  iefs  quan¬ 
tity  of  oxygene. 

SULPICIA,  an  ancient  Roman  poetefs,  who  lived  un¬ 
der  the  reign  of  Domitian,  and  has  been  fo'  much  admired 
as  to  be  termed  the  Roman  Sappho.  We  have  nothing* 
however,  left  of  her  writings  but  a  fatire,  or  rather  the 
fragment  of  one,  againfl  Domitian,  who  publifhed  a  decree 
for  the  banifhment  of  philofophers  from  Rome  which  fa- 
tire  is  to  be  found  in  Scaliger's  Appendix  Virgi  liana.  She 
is .  mentioned  by  Maitial  and  Sidonius  Apollnians  ;  and  is. 
faid  to  have  addreffed  a  poem  on  conjugal*  love  to  her  huf- 
band  Calc nus,  a  Roman  knight. 

SULPICIUS  (Severus),  an  ecclefiaflical  writer  who  " 
flourilked  about  the  beginning  of  the  5th  century,  and  was 
contemporary  with  Rufinusand  St  Jerome.  He  was  the  dif- 
ciple  of  St  Martin  of  Pours,  whole  life  he  has  written  ;  and 
the  friend  of  Paulinus  biffiop  of  Nola,  with  whom  he  held 
an  intimate  correfpondence.  The  principal  of  his  works 
is  his  Hifioria  Sacra ,  from  the  creation  of  the  world  to  the 
consulate  of  Stilicho  and  Aurelian,  about  the  year  400  ;  in 
which  his  flyle  is  elegant  beyond  the  age  he  lived  in. 

^GXjTAN,  or  Soldan,  a  title  or  appellation  given  to 
the  emperor  of  the  1'urks. 

Vattier  will  have  the  word  Turkifh,  and  to  fignify  king 

cf 
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of  Jtln'rs  ;  adding,  that  it  was  firft.  given  to  the  Turliifh  prin- 
'  ces  Angrolipex  and  Mafgud,  about  die  year  ioj  5  :  others 
will  have  it  originally  Pei  ban,  alleging,  in  proof  hereof,  an 
ancient  medal  of  Cofrcc  :  others  derive  it  from  fo'tf anus,  quafi 
folus  clommus  :  others  from  the  Hebrew  tthv. ,fchalat  pr  Jleletb, 
*“  to  rule,  reign.” 

It  had  its  rife  under  Mahmoud,  foil  of  Sebefteglnn,  the 
firft  emperor  of  the  dynalty  of  the  Gaznevides,  towards  the 
clofe  of  the  fourth  century  of  the  era  of  the  Iiegita  :  when 
that  prince  going  to  Segeftan  to  reduce  Ivalat  governor  of 
that  province,  who  affcAed  the  fovereignty,  Kalaf  was  no 
fioner  advertifed  of  Ins  coming  than  he  went  out  to  meet 
him,  delivered  the  keys  of  his  fortrefs,  and  owned  him  his 
J'uhm,  that  is,  his  lord  or  commander.  The  title  pleafed 
Mahmoud  fo  well,  that  he  aiTunted  it  ever  afterwards; 
and  from  him  it  palled  to  his  defeendants,  and  toother  Ma- 
honsetan  princes.  It  is  chiefly  confined  to  the  1  urkilli  and 
Perfian  monarclis. 

SULZER  (M*0,  a  celebrated  philofopher,  was  horn  at 
Winterthun,  in  the  canton  of  Zurich,  Oftobcr  16.  1720. 
He  was  the  yonngeft  of  25  children.  His  early  education 
did  not  promife  much,  tiro’  it  was  by  no  means  negleded, 
He  bad  little  inclination  for  what  is  called  in  the  fchools  the 
itudy  of  humanity,  and  made  but  a  fmall  prcgrcE  in  the 
learned  lan  *uage?,  which  were  to  prepare  him  for  the  ftudy 
of  theology’,  for  which  profeffion  his  parents  defined  him. 
At  the  age  of  16,  when  he  went  to  the  academical  -fchool 
o?  Zurich,  he  had  not  the  fin  ilk  ft  notion  of  the  fciences,  or 
of  elegant  literature,  and  confequently  no  tafle  for  ftudy. 
The  firft  incident  that  developed  a  hidden  germ  of  philofo- 
phical  genius,  was  his  meeting  with  W'olfe  s  INletaphyfics  . 
this  was  the  birth  of  his  tafte  for  fcience  ;  but  he  wanted  a 
guide.  The  clergyman  with  whom  he  lodged  was  an  ig¬ 
norant  man  ;  and  the  academical  preledlions  were,  as  yet, 
above  the  reach  of  his  comprehenfion.  On  the  other  hand, 
a  fedentary  life  was  not  the  thing  he  liked,  nor  to  which  he 
had  been  accaftomed  ;  and,  moreover,  a  fociable  turn  of 
mind  led -him  often  into  company,  where  he  loft  much  time 
in  frivolous  amufements,  yet  without  corrupting  his  morals. 
Who,  that  obferved  him  at  this  period,  fays  Mr  Formey  in 
his  Euhfum,  would  have  thought  that  Suker  would  one 
day  be  numbered  among  the  molt  knowing  and  wife  men 
of  his  time  ?  The  learned  Gefner  was  the  inftrnment  of  Pro¬ 
vidence  that  rendered  Sulzer’s  inclination  to  ftudy  trium¬ 
phant  over  his  pafiion  for  amufement  and  company.  Ani¬ 
mated  by  the  counfelsand  example  of  this  worthy  and  learn¬ 
ed  man,  he  applied  himfelf  to  philofophy  and  mathematics 
with  great  ardour,  and  refumed  the  purfuit  of  Grecian  lite¬ 
rature  and  the  Oriental  languages..  The  contemplation  of 
nature  became  bis  noble  and  favourite  pafiion.  An  eccleii- 
aftical  fettlement  in  a  rural  fcer.e,  that  exhibited  happy  ob- 
jedts  and  occasions  for  this  delightful  ftudy,  ocean  to  render 
his  days  happy  and  ufeful ;  and  he  publithed,  in  I74l> 
ral  Contemplations  of  the  I'/orls  of  Nature  ;  and  the  year  fol¬ 
lowing  an  Account  of  a  journey  he  had  made  through  the 
Alps  ;  which  fhowed,  at  the  fame  time,,  his  knowledge  of 
natural  hiftory,  and  the  tafte  and  fenfibility  with  which  he 
furveyed  the  beauties  of  nature,  and  the  grandeur  and  good- 
nefs  of  its  Author.  He  afterwards  became  private  tutor 
to  a  young  gentleman  at  Magdeburg.  .  i.  his  procured  him 
the  acquaintance  oi  Melfrs  Mauptrtuis,  Euler,  and  Sack, 
which  opened  to  his  merit  the  path  of  preferment,  and  ad¬ 
vanced  him  fucceffively  to  the  place  of  mathematical  profef- 
■for  in  the  King’s  College  at  Berlin,  in  1 747>  and  t0  tllat0* 
member  of  the  Royal  Academy  in  1 7 5-1  • 

In  this  laft  quality  he  diftinguiflied  himfelf  in  a  very  emi¬ 
nent  manner,  enriched  the  clafs  of  fpeculative  philofophy 
with  a  great  number  of  excellent  memoirs*  snd  was  juftly 
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confidered  as  one  of  the  firft-rate  metaphyficians  in  Germa- 
nv.  But  his  genius  was  not  confined  to  this  branch  of 
fcience.  His  Univerfal  Theory  of  the  Fine  Arts  is  a  valu¬ 
able  production.  A  profound  knowledge  of  the  arts  and 
fciences,  and  a  perfed  acquaintance  with  true  tafte,  are  emi¬ 
nently  difplayed  in  this  woik,  and  will  fecurc  to  its  author 
a  permanent  and  diftinguifhed  rank  in  the  republic  o*  let¬ 
ters.  The  firft  volume  of  this  excellent  work  was  publifh- 
ed  in  177c,  and  the  fecond  in  1774.  We  fh all  not  here 
give  a  catalogue  of  the  writings  of  ]VI.  Sulzer  ,  but  we  can¬ 
not  help  mentioning  his  Remarks  on  the  Philofophical  EJjays 
of  the  late  Mr  Hume,  as  a  work  of  real  merit,  which  does 
juilice  to  the  acutenefs,  while  it  often  dete&s  the  fophiftry. 
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of  the  Britifh  Bayle.~  The  moral  charter  of  M.  Sulzer 


was  amiabk  and  virtuous  :  Sociability  and  beneficence  were 
its  cliaradcriilical  lines  ;  and  his  Virtues  were  animated  by 
that  facrcd  philofophy  that  forms  the  Chriftian,  ennobles 
man,  and  is  the  only  fource  of  that  heart -felt  ferenity  and 
fedate  fortitude  which  fupport  humanity,  when  every  other 
object  of  confidence  fails.  His  dying  moments  were  calm, 
humble,  and  fublime  ;  and  when  he  expired,  the  placid  and 
composed  mi  of  Ins  countenance  made  his  mourning  friends 
doubt,  forfome  time,  whether  it  was  death  or  fleep  that  had 
fufpended  his  converfation.  tie  had  no  enemy  ;  and  his  friends 
were  numerous,  affedionate,  and  worthy  of  the  tender  re¬ 
turns  he  made  them. 

The  king  of  P raffia  diftingnifhed  him  by  repeated  marks 
of  munificence  and  favour.  We  learn,  however,  that  his 
royal  protedor  had  never  feen  him  before  the  end  of  the 
year  1777,  though  *ie  ^  ^een  mem^er  ^ie  academy 
from  the  year  1750.  The  audience,  indeed, .  though  late 
vouchfafed,  was  honourable  to  M»  Sulzer,  with  whom  the 
monarch  converfed  for  a  long  time  with  the  greateft  affabili¬ 
ty  and  con d.efeenfion. 

SUM,  fignifies  the  quantity  that  arifes  from  the  addi¬ 
tion  of  two  or  more  magnitudes,  numbers,  or  quantities  to¬ 
gether. 

SUMACH,  in  botany.  See  Rhus. 

SUMATRA,  an  ifland  of  Afia,  the  moft  weftern  of 
the  Sunda  Ifiands,  and  conftituting  on  that  fide  the  boun¬ 
dary  of  the  Eaftern  Archipelago.  Its  general  diredion  is 
nearly ^north- weft  and  fouth-eaft.  The  equator  divides  it 
into  almoft  equ al  parts,  the,  one  extremity  being  in  5.  33. 

N.  and  the  other  in  5.  56.  S.  Lat.  Acheen  Head,  at  the 
north  extremity  of  the  ifland,  is  in  longitude  9?.  34.  eaft. 

It  lies  expofed  on  the  fouth-weft  fide  to  the  Indian  Ocean  ; 
the  north  point  ftretches  into  the  bay  of  Bengal  ;  to  the 
north  eaft  it  is  divided  from  the  peninfula  of  Malacca  by  the 
ftraits  of  that  name  ;  to  the  eaft  by  the  flraits  of  Banca, 
from  the  ifland  of  that  name  ;  to  the  fouth-eaft  by  the  com¬ 
mencement  of  what  are  called  the  Chlnefe  Seas  ;  and  on  the 
fonth  by  the  ftraits  of  Sunda,  which  feparate  it  from  the  <7^ 
ifland  of  Java.  It  is  about  900  miles  in  length,  but  from 
100  to  150  only  in  breadth.  No  account  had  been  given 
of  this  ifland  by  any  Englifhman  till  the  year  1778,  when 
Mr  Charles  Miller  (fon  of  the  late  botanical  gardener)  pub- 
lifhed  an  account  of  the  manners  of  a  particular  diftrid,  in 
the  68th  volume  of  the  Philofophical  Tranfadions.  Thefe 
were  the  Batlas,  a  people  who  live  in  the  interior  parts, 
called  the  Cajj'ia  Country .  They  differ  from  all  the  other 
inhabitants  in  language,  manners,  and  cuftoms.  They  eat 
the  prifoners  whom  they  take  in  war,  and  hang  up  their 
fkulls  as  trophies  in  their  houfes.  He  obferves,  however, 
that  human  flefh  is  eaten  by  them  in  terror  era,  and  not  as 
common  food,  though  they  prefer  it  to  all  others,  and  ipeak 
with  peculiar  raptures  of  the  foies  of  the  feet  and  palms  of 
the  hands.  They  expreffed  much  furprife  that  the  white 
people  did  not  kill*  much  ltfs  eat,  their  prifoners.  From 
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•  this  country  the  greateft  part  of  the  caffia  that  is  fent  to 

~  Europe  is  procured.  It  abounds  alfo  with  the  ca  npliire 
trees,  which  conftitute  the  common  timber  in  ufe  ;  and  in 
thefe  trees  the  camphire  is  found  native,  in  a  concrete  form. 
It  is  remarkable,  that  in  this  ftate  it  is  fold  to  the  Chineie 
at  the  price  of  250  1.  or  300  1,  per  cvvt.  but  thefe  dexterous 
ar tills  contrive  to  furnifh  the  Europeans  with  it  at  about  a 
quarter  of  that  price.  In  1783,  Mr  Mariden,  who  had 
been  fecrctary  to  the  prefident  and  council  of  Fort  Marl¬ 
borough,  publiihed  a  Hiftory  of  Sumatra,  with  very  copi¬ 
ous  particulars  of  the  idand.  He  represents  it  as  furpalfed 
by  few  in  the  beautiful  indulgences  of  nature.  A  chain  o*’  high 
mountains  runs  through  its  whole  extent  ;  the  ranges  in 
many  patts  being  double  and  treble  ;  their  altitude,  though 
great,  is  not  fuificicnt  to  occdion  their  being  covered  with 
fnow  during  any  part  of  the  year.  Between  thefe  ridges 
are  extenfive  plains,  confiderably  elevated  above  the  furface 
of  the  maritime  lands.  In  thefe  the  air  is  cool  ;  and  from 
this  advantage  they  are  efteemed  the  mo‘t  eligible  portion 
of  the  country,  are  the  bell  inhabited,  and  the  moll  cleared 
from  woods,  which  elfewherc,  in  general,  throughout  Suma¬ 
tra,  cover  both  hills  and  valleys  with  an  eternal  {hade.  Heie 
too  are  found  many  large  and  beautiful  lakes,  that  facilitate 
much  the  communication  between  the  different  parts.  The 
heat  of  the  air  is  far  from  being  fo  intenfe  as  might  l>e  ex¬ 
pected  from  a  country  occupying  the  middle  of  the  ToiVid 
Zone  ;  and  it  is  more  temperate  than  many  regions  within 
tire  Tropics  ;  the  thermometer  at  the  rnofl  fultiy  hour, 
about  two  in  the  afternoon,  generally  fluctuating  between 
82  and  85  degrees.  Mr  Marfden  divides  the  inhabitants 
into  Malays,  Aclrenefe,  Battas,  Lampoons,  and  Rejangs  ; 
and  he  takes  the  latter  as  his  ihndarcl  of  description,  with 
refpcCl  to  the  perfons,  manners,  and  culloms,  of  the  inhabi¬ 
tants^  j. hey  are  rather  below  the  middle  llature  ;  their 
bulk  in  proportion  ;  their  1  mbs  for  the  mod  part  flight,  but 
well  fhaped,  and  particularly  Small  at  the  wrifls  and  ancles  ; 
and,,  upon  the  whole,  they  are  gracefully  formed.  Their 
hair  is  firong,  and  of  a  {hilling  black.  The  men  are  bcard- 
lefs.  great  pains  being  taken  to  render  them  fo  when  bovs, 
by  lubbing  their  chins  with  a  kind  of  quicklime.  Their 
complexion  is  properly  yellow,  wanting  the  red  'tinge  that 


mg  to  a  degree  of  faimefs.  If  beauty  confided  hi  this  one 
quality,  iome  of  them  would  furpais  our  brunettes  in-  Eu¬ 
rope.  The  major  part  of  t!'e  females  are  ugly,  many  of 
ulem  tveo.tp  ;  yet  among  them  are  Some  whole  ap¬ 

pearance  is  drikingly  beautiful,  whatever  compofition  of 
perion,  features,  and  complexion,  that  Sentiment  may  be  the 
rehiit  of.  Some  of  the  inhabitants  of  the  hilly  parts  are 
obferved  to  have  the  Swelled  neck  or  goitre.;  but  they  at- 
tempt  no  remedy  for  it,  as  thefe  wens  are  confident  with 
the  highed  health.  The  rites  of  marriage  among  the  Su¬ 
matrans  confift  limply  m  joining  the  hands  of  the  parties, 
anc  pronouncing  them  man  and  wife  without  much  cere¬ 
mony,  excepting  the  entertainment  which  is  given  upon  the 
occahon  by  the  father  of  the  girl.  The  culloms  of  the  Su¬ 
matrans  permit  them  having  as  many  wives  as  they  can  pur- 
ciiafe,  of  afford  to  maintain;  but  it  is  extremely  rare  that 
an  inhance  occurs  of  their  having  more  than  one,  and  that 
only  among  a  few  or  the  chiefs.  This  continence  they  owe, 
lit  r  meafure>  t0J^  P^crty.  The  dictates  offniga- 
aonctir  m01!  p°7erf;11  Wlt^  ^iem  ^an  the  irregular  calls  of 
their  7  :  make  tHem  dccline  an  indulgence' from  which 
dren  mt  ocs  not  leiiram  them.  Mothers  earry  their  chil- 
^  w  on  the  arm  as  our  nurfes  do,  but  ftraddliug  on 


i  ]  S  U  M 

the  hip,  and  ufually  fupported  by  a  cloth  which  ties  in  a  Sumatra, 
knot  on  the  oppofite  fhoulder.  The  children  are  nurfed 
but  little  ;  ate  not  confined  by  any  fwathing  or  bandages  ; 
and  being  differed  to  roll  about  the  floor,  foon  learn  to  walk 
and  flii ft  for  themfelves.  When  cradles  are  ufed,  they  fvving 
fufpended  from  the  ceilings  of  the  rooms* 

The  Sumatrans  are  fo  fond  of  cock-fighting,  that  a  fa¬ 
ther  on  his  death  bed  has  been  known  to  defire  his  fon  to 
take  the  firft  opportunity  of  matching  a  cock  for  a  fum, 
equal  to  his  whole  property,  under  a  blind  convidlion  of  its 
being' invulnerable.  When  a  cock  is  killed,  or  runs,  the 
other  mufl  have  diffident  fpirit  and  vigour  left  to  peck  at 
him  three  times  on  his  being  held  up  to  him  for  that  pur- 
pofe,  or  it  becomes  a  drawn  battle  ;  and  fometimes  an  ex¬ 
perienced  cocker  will  place  the  head  of  his  vanquifhed  bird, 
in  died  an  uncouth  fituation  as  to  terrify  the  other,  and 
render  him  unable  to.  give  this  proof  of  vi&ory. 

The  wild  beads  of  Sumatra  are  .tigers,  elephants,  rhino- 
cerofcs,  bears,  and  monkeys.  'The  tigers  prove  to  the  inha¬ 
bitants  both  in  their  journeys  and  even  their  domeflie  oc¬ 
cupations  moll  deftrudtive  enemies.  The  number  of  people 
annually  (lain  by  tin  fe  rapacious  tyrants  of  the  woods  is  ai¬ 
med  incredible.  Whole  villages  have  been  depopulated 
by  them  ;  yet  from  a  fuperltitious  prejudice,  it  is  with 
difficulty  they  are  prevail..!  upon,  by  a  large  reward  which 
the  India  Company  offers,  to  ufe  methods  of  dcflroying 
them,  till  they  have  fuftained  fome  particular  injury  in  their 
own  family  or  kindred.  T  he  fize  and  {Length  or  the  fpe-» 
cies  which  prevails  on  this  iiknd  is  prodigious.  They  are 
laid  to  break  with  a  llroke  of  their  fore  paw  the  leg  of  a 
horfe  or  a  buffalo  ;  and  the  largel!  prey  they  kill  is  without 
difficulty  dragged  by  them  into  the  woods.  This  they 
ufually  perform  on  the  lecond  night,  being  fuppofed  on  the 
fir  ft  to  gratify  themfelves  with  fucking  the  blood  only. 

Time  is  by  this  delay  afforded  to  prepare  for  their  dcftruc- 
tion,  either  by  fliooting  them,  or  placing  a  veffel  of  water 
llronglv  impregnated  with  arfenic  near  the  car  cafe,  which 
is  {aliened  to  a  tree  to  prevent  its  being  carried  off.  The 
tiger  having  fatiated  hiinfelf  with  the  flef'i,  is  prompted  to 
afTii-ige  his  thirl!  with  the  tempting  liquor  at  hand,  and  pe- 
rifhes  in  the  indulgence.  Their  chief  fubiiitence  is  mo! 
probably  the  unfortunate  monkeys  with  which  the  woods 
abound.  They  are  defciibed  as  alluring  them  to  their  fate 
by  a  fafeinating  power,  fniilar  to  what  has  been  fuppofed  of 
the  Inake  ;  and,  fays  Mr  Maifden,  “  I  am  not  incredulous 
enough  to  treat  the  idea  with  contempt,  having*  myfelf  ob¬ 
ferved,  that  when  an  alligator  or  a  crocodile,  in  a  river, 
con  es  under  an  overhanging  branch  of  a  tree,  the  monkeys, 
in  a  ilate  of  alarm  and  dillradlion,  crowd  to  the  extremity, 
and,  chattering  and  trembling,  approach  nearer  and  nearer 
to  the  amphibious  montlcr  that  waits  to  devour  them  as  thev 
drop,  which  their  flight  and  number  render  almoll  unavoid¬ 
able.”  Thefe  alligators  likewife  occafion  the  lofs  of  many, 
inhabitants,  frequently  defiroying  the  people  as  they  bathe 
in  the  river,  according  to  their  regular  cuilom,  and  which 
the  perpetual  evidence  of  the  rifle  attending  it  cannot  deter 
them  from.  A  fuperflitious  idea  of  their  fan&ity  alfo  pre- 
ferves  them  from  moleftation,  although,  with  a  hook  of  fuf- 
ficient  llrength,  they  may  be  taken  without  much  difficulty. 

1  he  other  animals  of  Sumatra  are  buffaloes,  a  fmall  kind  of 
horfes,  goats,  hogs,  deer,  bullocks,  and  hog-deer.  This  laft 
is  an  animal  fome  what  larger  than  a  labbit,  the  head- re- 
fembli rig  that  of  a  hog,  ark!  its  {hanks  and  feet  like  thofc  ot 
the  deer.  The  bezoar-ftone  found  on  this  animal  has  been 
valued  at  10  times  its  weight  in  gold  ;  it  is  of  a  dark  brown 
colour,  fmeotli  on  the  outfide  ;  and  the  coat  being  taken  eff, 
it  appears  kill  darker,  with  firings  running  underneath  the 
coat  :  it  will  fvvim  on  the  top  of  the  water.  If  it  be  infur 
3  *  fed 
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Sumatra,  fed  Jn  any  liquid,  it  makes  it  extremely  bitter  :  the  virtues 
ufually  attributed  to  this  (lone  are  cleanling  the  ftomach, 
creating  an  appetite,  and  fweetening  the  blood. 

Of  birds  they  have  a  greater  variety  than  of  beads.  The 
coo-ow,  or  Sumatran  pheafant,  is  a  bird  of  uncommon  beau¬ 
ty.  They  have  dorks  of  prodigious  iize,  parrots,  dung-hill 
fowls,  ducks,  the  larged  cocks  in  the  world,  wood-pigeons, 
doves,  and  a  great  variety  of  (mall  birds,  different  from  ours, 
and  diltinguilhed  by  the  beauty  of  their  colours.  Of  their 
reptiles,  they  have  lizards,  flying-lizards,  and  cameleons. 
The  ifland  fwarms  with  infects,  and  their  varieties  are  no 
lefs1  extraordinary  than  their  numbers.  Rice  is  the  only 
grain  that  grows  in  the  country  ;  they  have  fugar-canes* 
beans,  peas,  radidics,  yams,  potatoes,  pumkins,  and  feveral 
kinds  of  pot-herbs  unknown  to  Europe  ;  and  here  are  to  be 
found  mod  of  the  fruits  to  be  met  with  in  other  parts  of  the 
Ead  Indies,  in  the  greated  perfection.  Indigo,  Brafil- 
wood,  two  fpecies  of  the  bread-fruit  tree,  pepper,  benjamin, 
coffee,  and  cotton,  are  llkewife  the  produce  of  this  iflami, 
as  well  as  cafliit  and  camphire  mentioned  above.  Here  alfo 
is  the  cabbage-tree  and  filk  cotton  tree  ;  and  the  foreff  con¬ 
tains  a  great  variety  of  valuable  fpecies  of  wood,  as  ebony, 
pine,  faiidal,  eagle  or  aloes,  teek,  manchineel,  and  iron- 
wood,  and  alfo  the  banyan  tree.  Gold,  tin,  iron,  copper, 
and  lead,  are  found  in  the  count!*,  ;  and  the  former  is  fup~ 
pofed  to  be  as*  plentiful  here  as  111  Peru  or  Mexico.  The 
fined  gold  and  gold-dud  are  found  in  the  country  of  Li- 
mongj  immediately  contiguous  to  the  prefid ency  of  Fort 
Marlborough ,  to  which  the  merchants  repair  annually  for 
the  purchafe  of  opium,  and  fuch  other  articles  as  they  may 
be  in  want,  off,  and  give  for  them  gold  of  fa  pure  a  nature 
as  to  contain  little  or  no  alloy.  The  native  indolence  of 
AfuitU  the  Malay  difpoiition  prevents  them  from  collecting  more 
than  is  fufficient  to  fupply  the  few  and  Ample  wants  of  a 
race  of  men  as  yet  unenlightened  by  civilization  and  fei- 
ence,  and  ignorant  of  the  full  extent  of  the  advantages  of 
the  countiy  inhabited  by  them.  The  roads  leading  to  this 
golden  country  arealmoll  impervious  ;  affording  only  a  fcan- 
ty  path  to  a  fingle  traveller,  where  whole  nights  mud  be 
palled  in  the  open  air,  expofed  to  the  malignant  influence 
of  a  liodile  climate,  in  a  country  infefled  by  the  mod  fero¬ 
cious  wild  beads.  Tliefe  are  circumdances  that  have  hi¬ 
therto  checked  curiofity  ;  but  perfeverance  and  dudied 
precaution  will  furmount  the  obdacles  they  furnifh,  and  fuch 
difeoveries  might  he  made  as  would  amply  compenfate  for 
the  difficulties  leading  to  them.  The  gold  merchants  who 
come  from  the  neighbouiing  and  lefs  rich  countries,  give  us 
fuch  accounts  of  the  facility  of  procuring  gold  as  border 
nearly  on  the  marvellous,  and  would  be  altogether  incre¬ 
dible,  if  great  quantities  of  that  metal  produced  by  them  did 
not  in  fome  degree  evince  the  certainty  of  their  accounts. 

This  great  abundance  of  gold  in  Sumatra  induces  Mr  Marf- 
den  to  fuppofe  that  ifland  to  be  the  Ophir  of  Solomon  ;  a 
conjedlure  which,  in  his  opinion,  derives  no  fmall  force  from 
the  word  Ophir*  s  being  really  a  Malay  fubdantive,  of  a  com¬ 
pound  fenfe,  fignifying  a  mountain  containing  gold.  The 
natives,  he  confeffes,  have  no  oral  tradition  on  the  fubjedl  ; 
and  we  have  elfewhere  made  it  probable,  that  Ophir  was  fi- 
tuated  in  a  different  quarter  of  the  world  (lee  Ophir). 
Befides  the  metals  and  different  fpecies  of  wood  which  we 
have  mentioned,  Sumatra  produces  fulphur,  arfenic,  falt- 
pet-e,  and  bees-wax,  v/ith  edible  birds-nefts,  which  are  there 
commodities  of  great  importance  (fee  Bixns-Nejls). 

The  Englifh  and  Dutch  have  fadlories  on  this  ifland  ; 
the  principal  one  of  the  former  being  Tort  Marlborough, 
on  the  fouth-weff  coaft.  The  original  natives  of  Sumatra 
are  Pagans  ;  but  it  is  to  be  obferved,  that  when  the  Suma¬ 
trans,  or  any  of  the  natives  of  the  eaftern  iflands,  learn  to 


read  the  Arabic  character,  and  fubmit  to  circumcifion,  they  Suwwar 
are  faid  to  become  Malays  ;  the  term  Malay  being  under-  i! 
flood  to  mean  Mujfulman .  See  Acheen.  I  .r 

SUMMARY,  in  matters  of  literature.  See  Abridge¬ 
ment. 

SUMMER,  the  name  of  one  of  the  feafons  of  the  year, 
being  one  of  the  quarters  when  the  year  is  divided  into  four 
quarters,  or  one  hal:  when  the  year  is  divided  only  into  two, 
fummer  and  winter.  In  the  former  cafe,  fummer  is  the 
quarter  during  which,  in  northern  climates,  the  fun  is  pal¬ 
ling  through  the  three  ligns  Cancer,  Leo,  Virgo,  or  from 
the  time  of  the  greated  declination,  till  the  fun  come  to  the 
equinodtial  again,  or  have  no  declination  ;  which  is  from 
about  the  2  i  d  of  June  till  about  the  22tl  of  September.  In 
the  latter  cafe,  fummer  contains  the  fix  warmer  months, 
while  the  fun  is  on  one  fide  of  the  equinoctial ;  and  winter 
the  other  fix  months,  when  the  fun  is  on  the  other  fide  of  it. 

It  is  faid  that  a  frolly  winter  produces  a  dry  fummer,  and  a 
mild  winter  a  wet  fummer. 

Summer- JJlands.  See  Bermudas. 

Summer  Red-Btrd.  See  Muscicapa. 

SUMMIT,  the  top  or  veitex  of  any  body  or  figure,  as 
of  a  triangle,  cone,  pyramid,  &c. 

SUMMONS,  in  law,  a  eiting  or  calling  a  perfon  to  any  * 
court,  to  anfvver  a  complaint  or  to  give  his  evidence. 

Summons,  in  war.  To  furamon  a  place,  is  to  fend  a 
drum  or  trumpet  to  command  the  governor  to  lurrender, 
and  to  declare  that  if  the  place  be  taken  by  dorm,  all  mult 
fubmit  to  the  mercy  of  the  conqueror.  See  Capitulation 
and  Cn  a  made. 

SUMMUM  bonum,  in  ethics,  the  chief  good. 

SUMP,  in  metallurgy,  a  round  pit  of  done,  lined  with 
clay  within,  for  the  receiving  the  metal  on  its  firlt  fufion 
from  the  ore. 

Sump,  in  the  Britifh  fait- works,  where  fea-water  is  boiled 
into  fait,  is  the  name  of  a  fort  of  pond,  which  is  made  at 
fome  didance  from  the  falter n  on  the  fea-fhore,  between  full 
fea  and  low  water  mark.  From  this  pond  a  pipe  is  laid, 
through  which,  when  the  lea  is  in,  the  water  runs  into  a 
well  adjoining  to  the  faltern  ;  and  from  this  well  it  is  pump¬ 
ed  into  troughs,  through  which  it  is  carried  to  the  citterns, 
in  order  to  be  ready  to  fupply  the  pans.  See  Salt. 

SUMPH,  in  mining,  denotes  a  pit  funk  down  in  the  bot¬ 
tom  of  the  mine,  to  cut  or  prove  the  lode  dill  deeper  than 
before  ;  and  in  order  to  Hope  and  dig  it  away  if  neceffary, 
and  alfo  to  drive  on  the  lode  in  depth.  The  fumph  prin¬ 
cipally  ferves  as  a  bafon  or  refer  voir,  to  colledl  the  water  of 
a  mine  together,  that  it  may  be  cleaned  out  by  an  engine 
or  machine. 

SUMPTER-horse,  is  a  horfe  that  carries provifions  and 
neeeffaries  for  a  journey. 

SUMPTUARY  laws  (Leges  Sumptuarue ) ,  are  laws 
made  to  reltrain  excels  in  apparel,  collly  furniture,  eating, 

&c. 

Moll  ages  and  nations  have  had  their  fumptuary  laws  ; 
and  fome  retain  them  kill,  as  the  Venetians,  &c.  But 
it  is  obferved,  that  no  laws  are  worfe  executed  than 
fumptuary  laws.  Political  writers  have  been  much  divided 
in  opinion  with  refpedpto  the  utility  of  thefe  laws  to  a  Hate. 
Montefquieu  obferves,  that  luxury  is  neceffary  in  monarchies* 
as  in  France,  but  ruinous  to  democracies,  as  in  Holland. 

With  regard  to  England,  whole  government  is  compounded 
of  both  fpecies,  it  may  flill  be  a  dubious  queflion,  fays  judge 
Blackftone,  how  far  private  luxury  is  a  public  evil ;  and  as 
fuch  cognizable  by  public  laws. 

The  fumptuary  laws  of  that  ancient  Locrian  legiflator 
Zaleucus  are  famous  :  by  thefe  it  was  ordained,  that  no 
woman  fhould  go  attended  with  more  than  one  maid  in 
a  the 
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the  ftreet  except  (he  were  drunk  i  that  (he  fhould  not  go 
out  of  the  city  in  the  night,  ljnlcfs  (he  went  to  commit  for¬ 
nication  ;  that  fhc  fhould  not  wear  any  gold  or  embroidered 
apparel,  unlefs  {he  propofed  to  be  a  common  (trumpet ;  and 
that  men  fliould  not  wear  rings  or  tiffues  except  when  they 
went  a  whoring,  &c. 

Among  the  Romans,  the  fumptuary  laws  were  very  nu¬ 
merous  :  By  the  Lex  Orchia ,  the  number  of  guefta  at  fcalls 
was  limited,  though  without  any  limitation  of  the  charges  : 
by  the  Fannianlaw,  made  22  years  afterwards,  it  was  enabl¬ 
ed,  that  more  than  10  ajfes  fhould  not  be  fpent  at  any  ordi¬ 
nary  feaft :  for  the  folemn  feafts,  as  the  Saturnalia,  &c.  ail 
hundred  afTes  were  allowed  ;  ten  of  which,  Gellius  informs 
us,  was  the  price  of  a  fheep,  and  a  hundred  of  an  ox.  By 
the  Didian  law,  which  was  preferred  18  years  after,  it  was 
decreed,  that  the  former  fumptuary  laws  (hould  be  in  force, 
not  only  in  Rome,  but  throughout  all  Italy  ;  and  that  for 
every  tranfgreflion,  not  only  the  matter  of  the  feaft,  but  all 
the  guefts  too,  fhould  be  liable  to  the  penalty. 

The  Englffh  have  had  their  fhare  of  fumptuary  laws, 
chiefly  made  in  the  reigns  of  Edw.  III.  Edw.  IV.  and  Hen- 
ry  VIII.  againft  {hoes  with  long  points,  {hort  doublets,  and 
long  coats;  though  all  repealed  by  ftatute  1  Jae.  I.  c.  25. 
As  to  excels  in  diet,  there  remains  ftill  one  law  unrepealed. 
J  nder  King  Henry  IV.  Camden  tells  us,  pride  was  got 
lo  much  into  the  foot,  that  it  was  proclaimed,  that  no  man 
fhould  wear  flioes  above  fix  inches  broad  at  the  toes.  And 
their  other  garments  were  fo  (hort,  that  it  was  enafted, 
25  h-dw.  IV.  that  no  perfon,  under  the  condition  of  a  lord, 
ould,  from  that  time,  wear  any  mantle  or  gown,  unlefs  of 
iuch  length,  that,  (landing  upright,  it  might  cover  his  privy 
members  and  buttocks.  3 

SUN,  Sol,  ©,  in  aftronomy,  the  great  luminary  which 
enlightens  the  world,  and  by  its  prefence  conftitutes  day. 
cee  Astronomy  •Index .  3 

Motk-SuN .  See  Parhelion. 

SvN.FiJh  Of  the  Irifh.  See  Squalus. 

Svv-Fhj'wer,  m  botany.  See  Helianthus. 

QTTKrrT“’  b0tany-  See  DROiERA. 

In  the  InH;t’nLANDK’  a  Seneral '  name  fora  clutter  0r  Iflands 
k  °cCoean’  betwe/n  93"  and  1  20°  ofeaft  longitude, 
J*nd  bctwee"  8  north  and  81'  fouth  latitude.  The  partlcu- 

!L“c  ds  are  £orneo’ Sumatra>  7™*  }hi//y’ 

0r  the  roRD’s-DAr,  a  folemn  feftlval  obfer- 
ved  by  Chrifttans  on  the  firft-day  of  every  week,  in  memory 
our  Saviour’s  refurreftlon.  See  Sabb  ath  ° 

of.K.fi  fteV'!7  and '°,ber  offices  we  meet  with  Sundays 

Palm  V  (  a,li  ec0nd  cIafs  Thofe  of  the  firft  clafs  are 
Palm,  Ealter,  Advent,  and  Whitfundav  thnO  r  j 

^  :■ « «f  .ktatg  itf”; 

mon  Sundays.  Anciently  each  Sunday  In  the  year  had  its 
particular  name,  which  wa»  t?»ken  fmm  *4-  *  c-  , 
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to  (atlsfy  the  law  of  Moles  and  to  imitate  the  rpoftles,  who  Suovetau* 
uled  to  meet  together  on  the  firft  day.  riba 

By  Conftantme’e  laws,  made  in  321,  it  was  decreed,  that  . 
for  the  future  the  Sunday  fhould  be  kept  a  day  of  reft  in  juperfic^ 
a  1  citjes  and  towns;  but  he  allowed  the  country  people  to 
follow  their  work.  In  538,  the  council  of  Orleans  prohi¬ 
bited  country  labour;  but  becaufe  there  were  ftill  many 
Jews  in  Gaul,  and  the  people  fell  into  many  fuperfti- 
tious  ufages  in  the  celebration  of  the  new  Sabbath,  like 
thofe  of  the  Jews  among  that  of  the  old,  the  council  de¬ 
clares,  that  to  hold  it  unlawful  to  travel  with  horfes,  cattle, 
and  carriages,  to  prepare  food,  or  to  do  any  thing  neceffa- 
ry  to  the  cleanlinefs  and  decency  of  houfes  or  perfons,  fa« 
vours  more  of  Judaifm  than  of  Chriftianity.  See  Sabbatk - 
Breaking* 

SuNnAY-Schools.  See  Sunday-ScHooLS, 

SUOVETAURILIA,  an  ancient  Roman  facrffice,  fo 
called  becaufe  it  confided  of  a  pig  (fus),  a  flieep  or  rather 
ram  ( ovh ),  and  a  bull  ( taurus ).  They  were  all  males,  to 
denote  the  mafeuline  courage  of  the  Roman  people.  It  was 
I  ike  wife  called  folitaurl  //Vi,  becaule  the  animals  ofFered  up 
were  always  folida,  whole  or  uncut. 

SUPERCARGO,  a  perfon  employed  by  merchants  to 
go  a  voyage,  and  overfee  their  cargo  or  lading,  and  difpofe 
of  it  to  the  bed  advantage. 

SUPERCILIUM,  in  anatomy,  the  eye  brow.  See  A- 
natomy,  n°  142. 

SUPEREROGATION,  in  theology,  what  a  man  does 
beyond  his  duty,  or  more  than  he  is  commanded  to  do. 

The  Romanifts  (land  up  ftrenuoufly  for  works  of  fuperero- 
gation,  and  maintain  that  the  obfervance  of  evangelical  coun¬ 
cils  is  fuch.  By  means  hereof,  a  (lock  of  merit  is  laid  up, 
which  the  church  has  the  difpofal  of,  and  which  (he  diftri- 
butes  in  indulgences  to  fuch  as  need. 

This  abfurd  doftrine  was  firft  invented  towards  the  clofe 
of  the  1 2th  century,  and  modified  and  embellifhed  by  St 
Ihomas  in  the  13th:  according  to  which,  it  was  pretended 
that  there  actually  exifted  an  immenfe  treafure  of  merit, 
compofed  of  the  pious  deeds  and  virtuous  a&ions  which  the 
faints  had  performed  beyond  what  was  neceffary  for  their 
own  falvation,  and  which  were  therefore  applicable  to  the 
benefit  of  others ;  that  the  guardian  and  difpenfer  of  this 
precious  trealure  was  the  Roman  pontiff ;  and  that  of  con- 
(equence  he  was  empowered  to  afiion  to  fuch  as  lie  thought 
proper  a  portion  of  this  inexhauftible  fouice  of  merit,  fuit- 
able  to  their  refpe&ive  euilt,  and  fufficient  to  deliver  them 
from  the  punifhment  due  to  their  crimes. 

Piie  reformed  church  do  not  allow  of  any  work  of  fupe- 
reropation  ;  but  hold  with  the  apoftles,  that  when  we  have 
done  our  beft,  we  are  but  unprofitable  fervants 

SUPERFE T ATION,  in  medicine,  a  fecond  or  after¬ 
conception,  happening  when  the  mother,  already  pregnant, 
conceives  of  a  latter  coition  ;  fo  that  (he  bears  at  once  two 
foetufes  or  unequal  age  and  bulk,  and  is  delivered  of  them 
at  different  times.  We  meet  with  inftances  of  fuperfetations 
in.  Hippocrates,  Ariftotle,  Du  Laurens,  &c. :  but  they  are 
faid  to  be  much  more  frequent  in  hares  and  fvvine. 

SUPERFICIES,  or  Surtace,  in  geometry,  the  out¬ 
fit  or  exterior  face  of  any  body.  This" is  confidered  as  ha- 


ot  the  church  ;  as  appears  from  the  firft  ,  1  ,  T  £•  n.ae  ort  ext  - ,  *  -  —  ~ - 

Martyr,  where  he  delcribes  the  exerrir^  of  £°a  0i  th  r  tW°  dimenfl0.ns  of  Ien.srth  and  breadth  only,  but  no 

unlike  to  ours.  *  °*  the  daymot  much  tlncknefs  ;  and  therefore  it  makes  no  part  of  the  fubftance 

But  it  was  Conftantine  the  Great  whn  ftvft  ,  ,  ,  °r  rf°Iid  content  or  matter  of  the  body- 

£le  Proper  obfervation  of  Sunday  •  anH  v  made  a ].aw  for  ,.  Fhe  termSy  or  bounds»  or  extremities,  of  a  fuperficies,  are 
£’debius,  appointed  it  (hould  be  rLularlv^lk  acc?rflin^  Iines  5  and  fuperficies  may  be  confidered  as  generated  by  the 
out  the  Roman  empire.  Before  him  ^  a  ^  ratfd  through-  motions  of  lines.  Supeificies  are  either  recoil  in  ear,  curvili- 
Shey  obferved  the  Jewifli  Sabbath  as  weft  1 1  H,S  Tu  concave)  or  convex*  A  ^ailinear  fuperficies  is 

Vox..  XVIII.  part  L  ^  as  weU  as  Sunda7  i  buth  which  is  bounded  by  right  lines.  Curvilinear  fuperfi- 
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Superfine  cies  Is  bounded  by  curve  lines, 

which  has  no  inequality  in  it,  nor  rifings,  nor  linkings,  but 
lies  evenly  and  ftraight  throughout,  fo  that  a  right  line  may 
wholly  coincide  with  it  in  all  parts  and  directions.  Com 
vex  fuperlicies  is  that  which  is  curved  and  riles  outwards. 
Concave  fuperlicies  is  curved  and  finks  inward.  See  Geo¬ 
metry. 

SUPERFINE,  in  the  manufactories,  a  term  ufed  to  ex- 
prefs  the  fuperlative  finenefs  of  a  ftuff :  thus  a  cloth,  a  cam- 
blet,  See.  are  faid  to  be  fuperfine  when  made  of  the  fineft 
wool,  &c.  or  when  they  are  the  fineft  that  can  be  made. 

SUPERFLUOUS  interval,  in  mnlic,  is  one  that  ex¬ 
ceeds  a  true  diatonic  interval  by  a  femitone  minor.  See 
Interval. 

SUPERINTEND  ANT,  denotes  an  ecclefiaftical  fupe- 
rior  in  feveral  reformed  churches  where  epifcopacy  is  not 
admitted  ;  particularly  among  the  Lutherans  in  Germany, 
&nd  the  Calvinifts  in  fome  other  places. 

The  fuperintendant  is  fimilar  to  a  bilhop  ;  only  his 
power  is  fomewhat  more  reftrained  than  that  of  our  dio- 
cefan  bifhops.  He  is  the  chief  paftor,  and  has  the  direc¬ 
tion  of  all  the  inferior  pallors  within  his  diftriCt  or  diocefe. 
In  Germany  they  had  formerly  fuperintendants  general,  who 
were  fuperior  to  the  ordinary  fuperintendants.  Thefe,  in 
reality,  were  archbilhops ;  but  the  dignity  is  funk  into  dif- 
ufe  ;  and  at  prefent  none  but  the  fuperintendant  of  Wirtem- 
berg  affumes  the  quality  of  fuperintendant  general. 

SUPERIOR,  a  perfon  raifed  above  another  in  rank,  of¬ 
fice,  or  talents. 

Superior,  in  Scots  law.  See  Law,  N^clxiv.  3.  clxv.  2. 
&  clxvi. 

SUPERLATIVE,  in  grammar,  one  of  the  three  de¬ 
grees  of  comparifon,  being  that  inflection  of  adjeCtive  nouns 
that  ferves  to  augment  and  heighten  their  fignification, 
and  fhows  the  quality  of  the  thing  denoted  to  be  in  the 
higheft  degree.  See  Grammar. 

SUPERNUMERA  RY,  fomething  over  and  above  a  fix¬ 
ed  number.  In  feveral  of  the  offices  are  fupernumerary  clerks, 
to  be  ready  on  extraordinary  occafions. 

SUPERPARTICULAR  proportion,  or  Ratio ,  is 
that  in  which  the  greater  term  exceeds  the  lefs  by  unit  or  i. 
As  the  ratio  of  1  to  2,  or  2  to  3,  or  3  to  4,  Sec. 

SUPERPARTIENT  proportion,  or  Ratio,  is  when 
the  greater  term  contains  the  lefs  term  once,  and  leaves  fome 
number  greater  than  1  remaining.  As  the  ratio 
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Plane  fuperficies  is  that  they  were  not  called  fuperftitious  who  wilhed  that  their  chil-  Superfti, 
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of  3  to  5,  which  Is  equal  to  that  of  I  to  I 
of  7  to  10,  which  is  equal  to  that  of  1  to  Sec 

SUPERSEDEAS,  in  law,  a  writ  iffued  in  divers  cafes, 
importing  in  general  a  command  to  ftay  or  forbear  fome  or¬ 
dinary  proceedings  in  law,  which  in  appearance  ought  to  be 
done  or  purfued,  were  it  not  for  the  caufe  whereon  this 
writ  is  granted. 

Thus  a  man  regularly  is  to  have  a  furety  of  peace  againft 
him  of  whom  he  will  fwear  he  is  afraid  ;  and  the  juftice  re¬ 
quired  hereunto  cannot  deny  it  him :  yet,  if  the  party  be 
formerly  bound  to  the  peace,  either  in  chancery  or  elfewheie, 
this  writ  lies  to  ftay  the  juftice  from  doing  that  which  other- 
wife  he  ought  not  to  deny. 

SUPERSTITION,  a  word  that  has  been  ufed  fo  inde¬ 
finitely,  that  it  is  difficult  to  determine  its  precife  meaning. 
From  its  refemblance  in  found  to  the  Latin  word  fuperjtes , 
€<  a  furvivor,”  it  is  evidently  derived  from  it,  and  different 
attempts  have  been  made  to  trace  their  connexion  in  figni¬ 
fication.  Balbus,  in  the  dialogue  De  Natura  Deorum  of  Ci¬ 
cero,  fays,  that  they  who  prayed  and  facrificed  whole  days 
that  their  children  might  furvive  them,  were  called  fuper- 
fLitious.  LaCiantius  cenfures  this  etymology;  and  fays 


dren  might  furvive  them  (for  this  we  all  wiffi),  but  becaufe 
they  who  furvived  their  parents  worfhipped  their  images. 
Others  again  fay,  that  fuperftition  is  derived  from  fuperftes, 
becaufe  it  confifted  in  confidering  the  dead  as  if  they  were 
alive.  But  thefe  etymologies  are  folely  conjectural ;  and  we 
confider  conjectures  as  abfurd  in  philology  as  we  do  in  fcience; 
they  may  miflead,  but  are  feldom  of  any  benefit.  The  ufuai 
meaning  affixed  to  the  word  fuperftition ,  both  in  the  Latin 
and  Englifh  languages,  is  fo  different  from  fuperjies,  that  its 
change  of  meaning  muft  be  owing  to  fome  accident  which 
it  is  in  vain  to  inquire  after.  If  we  had  not  known  that 
the  word  paganus  “  a  pagan”  was  derived  from  pagus  “a 
village,”  becaufe  the  heathens  in  a  certain  period  of  the 
Chriftian  hiftory  lived  in  villages,  the  whims  and  fancies  of 
etymologifts  would  not  have  thrown  much  light  on  the  fub- 
je&. 

Without  labouring,  from  the  aid  of  etymology,  to  define 
fuperftition,  which  is  a  word  of  a  very  extenfive  fignifica¬ 
tion,  we  will  confider  to  what  objeCts  it  is  applied  ;  and 
then,  by  obferving  what  is  common  to  them  all,  we  fliall  be 
enabled  to  fix  with  fome  degree  of  precifion  the  meaning  of 
the  term.  We  apply  it  to  the  idolatry  of  the  heathens  \ 
we  apply  it  alfo  to  the  Jews,  who  made  the  will  of 
God  of  no  effeCt  by  their  traditions,  and  fubftituted  cere¬ 
monies  in  place  of  the  religion  of  their  fathers.  We  fay  al¬ 
fo  that  Chriftians  are  guilty  of  fuperftition  ;  the  Roman 
Catholics,  who  believe  in  tranfubftantiation  and  in  the  ef¬ 
ficacy  of  prayers  to  faints  ;  and  thofe  Proteftants  who  efteem 
baptifm  and  the  Lord’s  fupper,  and  the  punCtual  perform¬ 
ance  of  other  ceremonies,  without  regard  to  morality,  as 
fufficient  to  enfure  falvation.  Thofe  perfons  alfo  are  rec¬ 
koned  fuperftitious  who  believe,  without  any  evidence,  that 
prophecies  are  ftill  uttered  by  the  divine  infpiration,  and 
that  miracles  are  ftill  performed.  The  word  is  alfo  extend¬ 
ed  to  thofe  who  believe  in  witchcraft,  magic,  and  appari¬ 
tions,  or  that  the  divine  will  is  declared  by  omens  or  au¬ 
gury  ;  that  the  fortune  of  individuals  can  be  affeCted  by 
things  indifferent,  by  things  deemed  lucky  or  unlucky,  or 
that  difeafes  can  be  cured  by  words,  charms,  and  incanta¬ 
tions. 

Through  all  the  particulars  which  we  have  enumerated, 
there  runs  one  general  idea,  the  belief  of  wliat  is  falfe  and 
contrary  to  reafon.  From  this,  however,  we  muft  not  fuppofe 
that  whatever  is  falfe  and  contrary  to  reafon  may  be  deno¬ 
minated  fuperftition.  We  think  that  it  is  falfe  and  irratio¬ 
nal  to  fuppofe  that  there  ever  lived  on  earth  a  race  of  men 
who  walked  on  one  leg,  and  had  their  eyes  in  their  breaft ; 
or  that  there  were  giants  90  feet  high  :  yet  we  do  not  call 
the  philofopher  who  believes  thefe  chimeras  fuperftitious,  but 
credulous.  Superftition  has  always  a  reference  to  God,  to 
religion,  or  to  beings  fuperior  to  man.  We  do  not  however 
diftinguiih  all  falfe  and  irrational  opinions  in  religion  by  the 
name  of  fuperftition.  We  do  not,  for  inftancc,  apply  this 
name  to  the  opinions  which  fome  of  the  ancients  entertained, 
that  God  is  the  foul  of  the  world,  and  that  men  are  only 
portions  of  him  feparated  for  a  time,  or  that  the  foul  after 
death  lives  fucceffively  in  different  bodies.  If  we  examine 
the  fubjeCt  with  more  attention,  we  fliall  difeover  that  the 
foundation  of  fuperftition  is  ignorance  of  the  moral  attri¬ 
butes  of  God  ;  for  we  never  fay  a  man  is  fuperftitious  for  en¬ 
tertaining  erroneous  opinions  of  the  natural  attributes  of 
God.  Some  of  the  Socinians  have  denied  the  prefcience  of 
God ;  and  a  French  philofopher  has  not  only  rejeCted 
the  belief  that  He  is  a  fpirit,  but  has  prefumed  to  fay 
that  he  is  compofed  of  a  fpecies  of  cryftals.  The  firft 
of  thefe  opinions  difeovers  very  imperfeCl  ideas  of  God,  and 
the  fecond  is  the  height  of  impiety  and  abfurdity ;  yet  the 
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Kupcrfti*  Socinians  have  not  been  accufed  of  fuperftition,  nor  can  thi*3 
tion.  French  philofopher  be  fufpeded  of  it.  We  do  not  call  every 
falfe  opinion  concerning  the  unity  or  moral  attributes  of  God 
by  the  name  of  fuperftition,  as,  for  inftance,  the  opinion  which 
fome  fceptics  have  fupported,  that  God  is  not  good ;  for,  as 
was  mentioned  before,  fuperftition  always  involves  the  idea 
of  credulity.  It  does  not  confift  in  falfely  denying  that  God 
poffeffesany  particular  moral  attributes,  but  in  believing  more 
than  what  is  true  concerning  them ;  in  forming  mean,  un¬ 
worthy  ideas  of  them  ;  in  fuppofing  that  he  is  guided  by 
blind  paflion  like  mankind,  and  enjoins  upon  his  creatures 
commandments  which  are  irrational  and  abfurd. 

As  fuperftition  arifes  from  ignorance  and  credulity  in  the 
underftanding,  fo  it  has  alfo  a  feat  in  the  pafiions.  Fear 
has  been  commonly  confidered  as  the  paflion  of  the  hu¬ 
man  mind  from  which  it  chiefly  derives  its  origin;  and  there 
is  no  doubt  that  more  fuperftition  has  arifen  from  fear  united 
with  ignorance  and  credulity  than  from  any  other  paflion. 
Yet  it  would  certainly  be  improper  to  exclude  all  other  paf- 
hons.  We  cannot  account  for  the  fuperftition  of  the  Egyp¬ 
tians,  without  fuppofing  that  much  of  it  arofe  from  gratitude. 
They  worfhipped  the  Nile,  becaufeit  diftributed  fertility  and 
abundance  over  the  land  of  Egypt  ;  and  they  worfhipped 
fome  animals,  merely  becaufe  they  prevented  the  increafe  of 
ether  animals  which  were  noxious.  Thus  they  adored  the 
ibis,  becaufe  it  deftroyed  the  eggs  of  the  crocodile. 

Having  thus  endeavoured  to  analyze  the  ideas  compre¬ 
hended  under  the  word  fuperftition,  we  may  fum  them  up 
in  a  few  words.  It  refpeds  God  and  beings  fuperior  to 
man,  and  extends  to  our  religious  opinions,  worfhip,  and 
pradices ;  and  may  be  defined  abfurd  opinions  and  a8ions 
fifing  from  mean  and  defective  ideas  of  the  moral  attributes  of  God. 
Eet  us  apply  this  definition  to  the  different  fpecies  of  fuper¬ 
ftition  already  mentioned. 

But  before  entering  upon  this  application,  it  may  be  pro¬ 
per  to  obferve,  that  fuperftition  involves  the  idea  of  a  blame- 
able  inattention  to  reafon,  or  a  credulity  arifing  from  an  in¬ 
dolence  of  underftanding.  We  generally  make  a  diftm&ion 
between  the  imperfed  opinions  which  a  favage,  from  the 
neceffary  effe&s  of  his  fituation,  forms  of  the  attributes 
ct  God,  and  thofe  which  civilized  nations  entertain.  We 
lay  the  favage  is  ignorant,  and  we  aferibe  his  ignorance 
to  his  fituation;  but  we  call  the  Roman  Catholic* fuperfti- 
’  tl0^s,  and  we  blame  him  for  not  having  thofe  juft  ideas 
of  God  which  he  might  have  obtained  by  opening  his  Bi- 
ble,  or  by  the  exercife  of  his  underftanding  in  the  favour¬ 
able  fituation  m  which  he  is  placed.  Superftition  then  docs 
not  originate  fo  much  from  the  natural  weaknefs  of  the  bu- 
ofk  ™derftandm2>  as  from  a  "^application  or  a  negled 

r  ^ vCann0t  tl?er^e  YIth  any  propriety  apply  the  name 
to  polytheifm  in  general ;  for  what  all  the  ancient 

be 't r ue^ould3^61"  ™  Md  refleaIon>  concluded  to 

be  true,  could  never  proceed  trom  credulity  and  inattention 

but  from  their  fituation.  We  fpeak  very  properK  hovv?ver> 

There"  iTno'ma^f?  ^  °f  ^P^tion  ,  becaufe 
there  is  no  man  fo  devoid  of  underftanding  as  not  to  be  ca- 

canneitherhearTo  ?  °f  .metaI’  or  ™°d>  or  rtone, 
can  neither  hear  nor  anfwer  petitions.  SutirHilion  was  a 

tertainJd  mel  3nC;ent  to^thofe  who  en 

tcTobtafn  X  fP,MOnS  °1  the  S°ds>  <*  did  foolift  things 
fupeS  ou  X  -V0Ur'  ,Ac“rdmS  t0  Theophraitus,  the 
£kled  h  nil?  1S,.°ne  X°’,hav,ng  wafhed  his  hands,  and 
leatt  ht“/  u°7\  eaVe3  thc  temPle  with  a  laurel 
Or,  if  a  weafel  ft!  "  u  W  rX  '6  wa^s  ab°l|t  the  whole  day. 
ften  till  k  l,,.  .u°U  C"°fs  road>  W'U  not  advance 


ft*jD  till  h  xi_  ,  Uie  roaa,  he  will  not 
^  has  thrown  three  ftor.es  over  the  road. 


If  he  finds 
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a  ferpent  in  his  houfe,  he  rears  a  place  of  devotion  on  the  Superfti- 
fpot.  He  purifies  his  houfe  often,  will  not  fit  upon  a  grave,  tiorb 
nor  touch  a  dead  perfon.  He  is  anxious  about  the  interpre- 
tation  of  his  dreams,  will  not  offer  a  facrifice  unlefs  his  wife 
go  along  with  him,  or,  if  fhe  is  engaged,  he  takes  the  nurfe 
and  the  little  children.  He  purifies  himfelf  with  onions  ; 
and  when  he  fees  a  mad  or  an  epileptic  perfon,  he  fpits  in 
their  bofom.  Such  was  the  charader  of  fuperftition  in  the 
days  of  Theophraftus.  All  thefe  whimfical  ceremonies  were 
done  to  prevent  mifehief,  and  to  avert  the  wrath  of  the  gods; 
and  therefore  perfedly  correfpond  with  the  definition  given 
above. 

It  is  only  neceffary  to  confider  a  little  the  fuperftitious 
opinions  and  pradices  among  Jews  and  Chriftians,  to  be  fen- 
fible  that  they  have  all  arifen  from  mean  and  abfurd  ideas  of 
the  moral  attributes  of  God ;  for  they  have  generally  enter¬ 
tained  noble  opinions  of  his  natural  attributes.  The  Jews 
confidered  God  as  a  partial  Being,  who  had  a  prediledion 
for  their  nation  in  preference  to  all  others,  and  preferred  ex¬ 
ternal  homage  and  ceremony  to  moral  purity.  If  the  Ro¬ 
man  Catholics  think  confiftently,  they  mnft  efteem  God  as 
a  Being  who  can  be  prevailed  upon  by  the  importunity  of 
one  dead  man  to  aflift  another,  or  as  a  Being  whofe  patience 
would  be  fatigued  with  hearing*  prayers  conftantly.  Hence 
their  pradice  of  praying  to  faints.  They  in  effed  believe, 
however  they  may  deceive  tliemfelves,  that  God  is  unjuft,  or 
they  could  not  believe  tranftibftantiation;  for  it  fuppofesthat 
God  can  give  commands  diredtly  contrary  to  thofe  principles 
of  belief  with  which  he  has  endued  the  human  mind.  They 
confider  a  ftrid  adherence  to  a  variety  of  ceremonies,  to 
forms,  to  pomp,  and  fhow,  as  effential  to  the  worfhip  of 
God  :  this  is  treating  God  as  a  vainglorious  Being.  They 
thought  it  their  duty  to  extirpate  heretics :  this  was  fup¬ 
pofing  God  a  cruel  and  revengeful  Being.  Even- among 
Proteftants,  we  are  forry  to  fay,  a  groat  deal  of  fuperftition 
remains :  we  have  not  yet  learned  to  confider  God  as  a  fpi- 
rit,  who  is  to  be  worfhiped  in  fpirit  and  in  truth,  as  a  pure 
moral  benevolent  Being  ;  and  hence  arifes  all  the  fuperfti- 
tious  pradices  which  prevail  among  us. 

Befides  thofe  fuperftitious  opinions  and  pradices  which 
entirely  refped  our  duty  to  God,  there  are  others  which  may 
be  termed  vulgar  fuperjlittons .  Thefe  alfo  arife  from  imper¬ 
fed  and  mean  ideas  of  the  moral  attributes  of  God.  To  be¬ 
lieve  vulgar  prophecies,  which  are  always  the  effufions  of  mad- 
nets  or  knavery,  is  to  fuppofe  that  God,  who  has  drawn  a 
veil  over  futurity,  and  only  delivers  prophecies  to  accomplifh 
fome  great  moral  purpofe,  fometimes  gives  them  for  no  pur- 
pofe  at  all,  or  to  gratify  idle  curiofity,  or  to  difclofe  fuch  3 
knowledge  of  what  is  to  happen  as  is  inconfiftent  with  the 
free  agency  of  man  and  the  moral  adminiftration  of  the 
world.  Nor  is  it  lefs  fuperftitious  to  believe  in  vulgar  mi¬ 
racles.  To  believe  in  them,  is  to  believe  that  God  fufpends 
the  laws  of  nature  for  the  moil  trivial  purpofes,  or  to 
countenance  fraud  and  worldly  ambition  :  it  is  to  receive 
the  moft  extraordinary  fads  upon  the  moft  unfatisfadory 
evidence.  The  belief  of  witchcraft,  of  apparitions,  and  the 
fecond  fight,  may  be  refolved  into  the  fame  principle.  To 
fuppofe  that  God  would  communicate  the  power  of  doing 
mifehief,  and  of  controuling  his  laws,  to  any  being  merely 
for  gratifying  their  own  paflions,  is  unworthy  of  God.  The 
belief  of  apparitions  is  equally  inconfiftent  with  the  good- 
nefs  of  God  (fee  Spectre).  The  fame  objedion  rife3 
againft  the  fecond  light  as  againft  the  belief  of  vulgar 
prophecies,  and  may  alfo  be  extended  to  omens,  to  aftrolo- 
gy,  to  things  lucky  and  unlucky,  to  fortune- telling,  &c. 

As  to  the  different  devices  and  charms  for  preventing  and 
curing  diforders,  they  refemble  in  every  refped  falfe  miracles. 
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pretend  to  fay  that  this  is  the  fenfe  in  which  fuperftition  is  always  uied,  btcaufie  it  is  often  ufed  improperly. 
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A  judicious  hiftory  of  fuperftition  would  be  a  curious 
and  entertaining;  work,  and  would  exhibit  the  human  cha¬ 
racter  in  a  remarkable  point  of  view.  Superstition  is  moil 
prevalent  among  men  of  weak  and  uncultivated  minds  ;  it  is 
more  frequent  in  the  female  fex  than  among  men ;  and 
abounds  more  in  the  rude  than  in  the  refined  ftages  of  fo- 
ciety.  The  general  features  of  it  have  been  the  fame  in  all 
ages  ;  but  it  affumes  certain  peculiarities  according  to  the 
diverfity  of  character  of  different  nations.  It  gained  admif- 
fion  into  the  fcience  of  medicine  at  an  early  period.  He  who 
was  endowed  with  fuperior  genius  and  knowledge  was  rec¬ 
koned  a  magician.  Dr  Bartolo  was  feized  by  the  inquifition 
at  Rome  in  the  laft  century,  becaufe  he  unexpectedly  cured  a 
TJattcbePer  nobleman  of  the  gout.  Difeafes  were  imputed  to  faicina- 
tion,y  and  hundreds  of  poor  wretches  were  dragged  to  the 
flake  for  being  acceffaiy  to  them.  Mercatus,  phyiician  to 
Philip.  II.  of  Spain,  a  writer  of  uncommon  accuracy  and 
information,  appears  flrongly  inclined  to  deny  the  exiitence 
of  fafcinatory  difeafes  :  but  he  is  confhained  to  acknow¬ 
ledge  them  for  two  reafons  ;  1 ft,  Becaufe  the  inquifition  had 
decided  in  favour  of  their  reality;  2dly ,  Becaufe  he  had 
feen  a  very  beautiful  woman  break  a  fteel  mirror  to  pieces, 
and  blaft  fome  trees  by  a  (ingle  glance  of  her  eyes. 

As  the  opinions  concerning  the  caufe  or  difeafes  were 
fuperititious,  thofe  concerning  the  method  of  curing  them 
were  not  lefs  fo.  In  the  Qdyffey  we  read  of  a  cure  per¬ 
formed  by"  a  fong.  Jofephua  relates,  that  he  faw  a  certain 
Jew,  named  Eleazar ,  draw  the  devil  out  of  an  old  woman’s 
Hoflrils  by  the  application  of  Solomon’s  feal  to  her  nofe  in 
prefence  of  the  Emperor  Vefpafian.  Many  different  kinds 
of  applications  were  ufed  for  expelling  the  devil.  Flagella¬ 
tion  fometimes  fucceeded  admirably  ;  purgatives  and  anti- 
fpafmodics  were  other  modes  oi  difeharging  him.  Dr  Myn- 
fight  cured  feveral  bewitched  perfons  with  a  plafter  of  affa- 
feetida.  How  the  affafeetida  was  fo  efficacious,  was  much 
<difputed.  Some  thought  the  devil  might  confider  fo  vile 
an  application  as  an  infult,  and  run  off  in  a  paffion  ;  but 
others  very  fagely  obferved,  that  as  devils  are  fuppofed  to  have 
eyes  and  ears,  it  is  probable  they  may  have  noies  too. 

Nor  was  it  only  in  medicine  theie  fuperflitious  opinions 
were  entertained  ;  they  prevailed  alfo  in  natural  philofo- 
phy.  The  pernicious  effects  in  mines,  which  we  now  know 
are  occafioned  by  noxious  air,  were  confidently  imputed  to 
the  demons  of  the  mine.  Even  Van  Helmont,  Bodinus, 
Strozza,  and  Luther,  attributed  thunder  and  meteors  to 
the  devil.  Chemifts  were  employed  for  centuries  in  fearch 
of  the  philofopher’s  (tone,  with  which  they  were  to  do 
miracles.  It  was  a  common  queflion  among  philofo- 
phers  in  the  lafl  century,  whether  the  imagination  could  move 
external  objects  ?  A  queflion  generally  decided  in  the  af¬ 
firmative. 

Though  fuperftition  be  generally  the  mark  of  a  weak, 
mind,  fuch  is  the  infirmity  of  human  nature,  that  we  find 
many  inflances  of  it  among  men  of  the  mod  fublime  ge¬ 
nius  and  moll  enlightened  minds.  Socrates  believed  that 
he  was  guided  by  a  demon.  Lord  Bacon  believed  in 
witchcraft  ;  and  relates  that  lie  was  cured  of  warts  by  rub¬ 
bing  them  with  a  piece  of  Jard  with  the  fkin  on,  and  then 
nailing  it  with  the  fat  towards  the  fun  on  the  poft  of  a 
chamber  window  facing  the  fun.  Henry  IV.  one  of  the 
moft  illuftrious  of  monarchs,  was  very  uneafy  before,  his  af- 
Memoirs  faffination  on  account  of  fome  prophecies  *.  Sully  de- 


name  of  alhcl/ls;  and  th«  predi&ions  of  Rice  IS  vans  have 


been  fupported  in  the  prefent  century  ‘by  the  celebrated 
names  o UVarburton  and  Jortin.  DrHoffman,  the  father  of  the 
Modem  Theory  and  Pra&ice  of  Medicine,  in  a  differtation 
publiftied  in  the  large  edition  of  his  works  in  1747,  fays, 
that  the  devil  can  raife  Forms,  produce  infedls,  and  a£l  upon 
the  animal  fpirits  and  imagination  ;  and,  in  fine,  that  he  is  * 
an  excellent  optician  and  natural  philofopber  on  account  of  his - 
long  experience.  Dr  Johnfon,  the  leviathan  of  literature,  is 
fuppofed  to  have  believed  the  iecond  light. 

With  rei'pedl  to  the  effe£ls  of  fuperftition  on  the  human 
mind,  they  are  indeed  deplorable.  It  chains  down  the  un- 
derftanding,  and  links  it  into  the  moft  abje&  and  fordid 
ftate,  and  keeps  it  under  the  dominion  at  fear,  and  fome¬ 
times  of  cruelty.  Where  once  it  takes  poffeffion,  it  has  a  . 
tendency  to  become  extreme,  and  generally  becomes  fo  in¬ 
tolerable,  that  men  of  refiedlion  and  learning  confpire  its 
deftrudlion.  The  Cliriftian  religion  gave  a  violent  fhock  to 
the  heathen  fuperftition  ;  the  reformation  in  a  great  mea- 
fuie  demolifhed  the  fuperftition  ot  the  church  of  Rome  ; 
and  the  fuperftition  which  remained  among  Proteftants  after 
their  reparation  from  that  church  has  been  gradually  yield¬ 
ing  to  the  influence  of  enlightened  reafon,  or  to  the  bold 
and  daring  attacks  of  infidelity  and  deifm.  We  behold  the 
profpedl  of  its  ruins  with  pleafure,  and  thank  the  deifta  •. 
tor  their  zeal ;  but  it  is  from  the  firm  hope  that  the  religion 
of  Jefus  will  arife  in  all  its  beauty  and  limple  majelty,  and 
be  admired  and  rcfpedled  as  it  deferves :  for  mean  and 
contemptible  as  fuperftition  certainly  is,  we  would  rather 
fee  men  do  what  they  reckon  their  duty  from  fuperftitiou®  . 
principles,  than  fee  anarchy  and  vice  prevail,  even  though 
attended  with  all  the  knowledge  and  liberality  of.  fentiinent 
which  deifm  and  infidelity  can  infpire. 

SUPERVISOR,  a  furveyor  or  overfeer. 

SUPINATION,  in  anatomy,  the  adlion  of  a  fupinator 
mnfcle,  or  the  motion  whereby  it  turns  Uhe  hand  fo  as  that 
the  palm  is  lifted  up  towards  heaven. 

SUPINE,  in  Latin  grammar,  part  of  the  conjugation 
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dares,  that  one  of  the  conlidcrations  that  kept  him  faiths 
ful  to  his  maftcr  in  the  moft  unpromifing  ftate  of  his  af¬ 
fairs,  was  a  predi&ion  of  La  Broffe,  that  Henry  would, 
make  his  fortune  f.  The  aflrologer  Morin  diredled  Car¬ 
dinal  Richelieu’s  motions  in  fome  of  his  journeys .J.  The 
enlightened  Cudworth  defended  prophecies  in  general,  and 
called  thofe  who  oppofed  the  belief  of  witchcraft  by  the 


of  a  verb,  being  a  verbal  fubftaiitive  of  the  fingular  num¬ 
ber  and  the  fourth  declenfion.. 

'There  are  two  kinds  of  fupines :  One,  called  the  ftrft 
fupine, 'ending  in  um  ot  the  accuiative  cafe,  which  is  always  o£ 
an  adlive  lignification,  and  follows  a  verb  of  motion ;  as  abiit 
deambulatum.  The  other,  called  the  laft  fupine ,  and  ending 
in  u  of  the  ablative  cafe,  is  of  a  paffive  iignifi  cation,  and  is  go¬ 
verned  by  fubftantives  or  adjedlives  ;  as,  facile  dzftu,  Sc c. 

They  have  their  name,  fays  Probus,  and  after  him  Voffius* 
quod  ad  injlar  fupinorum  &  otlo/orum  hominum  omnia  habent 
confufa  :  or,  according  to  Prifcian,  quod  nafeantur  a  particU 
pits  paffivis ,  qua  fupina  appeilata  junt ,  quia  in  inf  mo  Joco  fita$ 
totam  conjugal  torus,  molem  Jufcipiant , 

SUPPER,  the  evening  lepaft, — Suppers  that  are  heavy 
fhould  be  avoided,  becaufe  the  ftomacli  is  more  oppreffed 
with  the  fame  quantity  of  food  in  an  horizontal  pofture  than, 
in  an  eredl  one,  and  becaufe  digeftion  goes  on  more  (lowly 
when  we  deep  than  when  we  are  awake.  They  fhould  be 
eaten  long  enough  before  bed- time,  that  they  may  be  nearly 
digefted  before  going  to  fleep  ;  and  then  a  draught  of  pure 
water  will  dilute  that  which  remains  in  the  ftomach.  l 

Supper  of  the  Lord ,  otherwiie  called  the  Eucharlft ,  isDefiniti<£ 
a  facrament  ordained  by  Chriil  in.  his  church*  of  which 
the  outward  part  is  bread  and  wine,  and  the  inward  part 
or  thing  lignified  the  body  and  blood  of  Chrift,  which  the 
majority  of  Chriftians  believe  to  be  in  fome  fenfe  or  other 
taken  and  received  by  the  faithful  communicants.  See 
Sacrament. 

There  is  no  ordinance  of  the  gofpel  which  has  been  the 
fubjedl  of  more  violent  controverlies  between  different 
churches,  and  even  between  different  divines  of  the  fame 
6  churchy 
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church,  than  this  facrament ;  and  though  all  confefs  that 
'one  purpofe  of  its  inflitwtion  was  to  be  a  bond  of  love  and 
union  among  Chriflians,  it  has,  by  the  perverfenefs  of  man¬ 
kind,  been  too  often  converted  into  an  occallon  of  hatred. 
The  outward  and  vifible  fign,  and  the  inward  and  fpiritnal 
grace,  have  equally  afforded  matter  of  deputation  to  angry 
controvertifls.  Many  members  of  the  church  of  Rome 
condemn  the  Greek  church  and  the  Proteflants  for  ufmg 
leavened  bread  in  the  Lord’s  Supper,  contrary  to  the  ex¬ 
ample  fet  them  by  our  Saviour ;  whilft  the  Greek  church 
in  general,  and  fome  Proteflant  focieties  in  particular,  unite 
with  the  church  of  Rome  in  cenfuring  all  churches  which 
mix  not  the  wine  with  water,  as  deviating  improperly  from 
primitive  pra&ice.  See  Eucharist. 

That  it  was  unleavened  bread  which  our  Lord  blefled 
and  brake  and  gave  to  his  difciples  as  his  body,  cannot  be 
queflioned  ;  for  at  the  time  of  the  pa  Hover,  when  this  or¬ 
dinance  was  inflituted,  there  was  no  leavened  bread  to  be 
found  in  Jerufalem*.  For  the  mixed  cup,  the  evidence  is 
not  fo  decifive.  It  is  indeed  true,  as  we  have  obferved  un¬ 
der  the  article  Eucharist,  that  the  primitive  Chriflians 
ufed  wine  diluted  with  water  ;  and  if  we  may  believe  Mai- 
monidesj-,  it  was  the  general  cuflom  of  the  Jews,  as  well 
at  the  paflover  as  at  their  ordinary  meals,  to  add  a  little 
water  to  their  wine  on  account  of  its  great  flrength  ;  but 
that  this  was  always  done,  or  that  it  was  done  by  our  Sa - 
viour  in  particular,  there  is  no  clear  evidence.  Origen  in¬ 
deed  affirms  J,  that  our  Lord  administered  in  wine  unmix¬ 
ed  ;  and  he  was  not  a  man  to  hazard  fuch  an  affirmation, 
had  there  been  in  his  days  any  certain  tradition,  or  fo 
much  as  a  general  opinion,  to  the  contrary.  On  this  ac¬ 
count  we  have  often  heard  with  wonder  the  neceffity  of 
the  mixed  cup  infilled  on  by  thofe  who  without  hefitation 
make  ufe  of  leavened  bread  ;  for  if  it  be  effiential  to  the  fa- 
ci  ament  that-  the  very  fame  elements  be  employed  by  us 
that  were  employed  by  our  Saviour,  the  neceffity  of  un¬ 
leavened  bread  13  certainly  equal  to  that  of  wine  diluted 
by  water. 

1  i  ^  mi*xed  cup  is  faid  to  be  emblematical  of  the 
blood  and  water  which  flowed  from  the  fide  of  our  Lord 
when  pierced  by  the  fpear  of  the  Roman  foldier,  while  the 
ah  fence  of  leaven  is  emblematical  of  no  particular  circum- 
flance  in  His  paffion.  This  argument  for  the.  mixture  is 
as  old  as  the  era  of  St  Cyprian,  and  has  fmee  been  fre¬ 
quent  y  urged  with  triumph  by  thofe  who  furely  perceived 
not 'its  weaknefs.^  The  flowing  of  the  blood 'and  water 
hom  our  Saviours  £de  was  the  confequence  either  of  the 
pear  s  awng  pierced  the  pericardium,  or  more  probably  of 
0CCafianed  b7  his  cruel  and  ling- 
SSfr-  n°  342.  343-)  But  whatever 

ler  h,  the  r  f  ’  h0lV  C3n  the  m,xlnS  of  wine  with  wa- 
te  the  facrament  be  emblematical  of  the  flowing  of 
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blood  and  water  feparately  ?  Such  a  mixture  furely  bears'  Supper, 

a  more  finking  refemblance  to  the  reunion  of  th t/erum  and  - ^ 

crajjamentum,  after  they  had  been  feparated  by  whatever 
caufe.  See  Blood. 

We  urge  not  tliefe  objeaions  to  the  mixed  cup  from 
any  diflike  that  we  have  to  the  pra&ice.  It  is  unquef- 
tionably  harmlefs  and  primitive  ;  and  we  with  that  greater 
regard  were  paid  to  primitive  pra&ices  than  the  generality  3 
of  Chriflians  feem  to  think  they  can  claim  :  but  let  the  frivolots* 
advocates  for  antiquity  be  confiflent  ;  let  them  either  re- 
flore,  together  with  the  mixed  cup,  the  ufe  of  unleavened 
bread,  or  acknowledge  that  neither  the  one  nor  the  other 
is  eflential  to  the  facrament.  This  lafl  acknowledgment 
in  lift  indeed  be  made,  if  they  would  not  involve  themfelves 
in  difficulties  from  which  they  cannot  be  extricated.  If 
either  the  mixed  cup  or  unleavened  bread  be  abfolutely 
neceffiary  to  the  validity  of  the  facrament,  why  not  wine 
made  from  the  grapes  of  Judaea  ?  why  not  that  particular 
kind  of  wine  which  was  ufed  by  our  Saviour  ?  and  where 
is  that  wine  to  be  found?  4  ■ 

But  the  controverfies  refpc&ing  the  outward  part  or  ^bout  th%r 
fign  of  the  Lord’s  Supper  are  of  little  importance  when  thin£ 
compared  with  thofe  which  have  been  agitated  rtfpe&ing 
the  inward  part  or  thing  fignitied  ;  and  of  thefe  we  h alien 
to  give  as  pomprehenfive  a  view  as  the  limits  preferibed 
to  fuch  articles  will  admit. 

Our  Blefled  Lord,  in  the  fame  night  that  lie  was  be¬ 
trayed,  “  took  bread,  and  blefled  it,  and  brake  ity  and 
gave  it  to  the  difciples,  and  faid.  Take,  eat ;  this  is  my 
body.  And  he  took  the  cup,  and  gave  thanks,  and  gave 
it  to  them,  faying,  Drink  ye  all  of  it ;  for  this  is  my  blood 
of  the  new  teflament,  which  is  fhed  for  many  for  the  re- 
million  of  fins.”  Such  was  the,  inflitution  of  the  Lord’s 
Supper  as  it  is  recorded  in  the  gofpel  by  St  Matthew  ; 
and  we  have  the  fame  account  ' of  it,  Jn  almofl  the  very 
fame  words,  ,  by  three  other  in fpired  writers,  St  Paul, 

St  Mark,  ,  and  St  Luke.  <  That  it  was  the  bread  which 
ChriiL blefled  and.  brake  that  is  here  called  his  body,  and 
the  wine  over  which  he  gave  thanks  that  he  flyles  hip 
blood  of  the  new  teflament,  will  admit  of  no  reafonable 
doubt  (a);  but  in  what  fen fe  they  became  fo,  has  been 
the  fubjedl  of  many  controverfies.  ^ 

.  church  of  Rome*  which  holds,  that  after  “con fecra-Bc<flrine 
tron,  Jefus  Chrifl,  God  and  man,  is  really,  truly,  and  fub-0'** 
fbantially,  contained  under  the  outward  appearances  of  the  church  of 
bread  and  wine*  informs  us,  that  about  the  middle  .of  the  R°me 
mafs,  when  the  priefl,  taking  into  his  hand,  flrfl  the  bread 
and  then  the  wine,  pronounces  oven  each  feparately  the 
facred  words  -  of  confecration,  the  fubflance  of  tliefe  ele¬ 
ments -is  immediately'  changed  by  the,  almighty  power  of 
God  into  the  body  and  blood  of  Chrifl  ;  but  that  all  the 
outward  appearances  of  the  bread  and  wine,  and  all  their 

fen* 


elements,  together  talki^ri-K fHl I^ed’  11 T the  ,confecrated  Bread  and  wine,  but  thofe 

ting  the  bread  and  wine  to  the d£e thft  Cl'  T  7,^-  ’  them  breaking  the  bread,  and  diilribu- 

upon  no  better  foundation  than a  ver r  clflldhh^V  Y  O  P  “d  ^-gular  opinion  refts 

to  the  difciples,  faying,  in  the  orimnil  a  c  ■>  cntlcl  m-  ^U1  Bavioui,  a. ter  blefling  and  breaking  the  bread,  gave  it 
gender,  cancer  ^  T  ?  T  ^  ™  «*** '"•*•  »»  tfeSter 

taken  together,  and  coniidered  as  one  comnlev  "l  ^  mafcui?e’  but  lnuit  refer  to  all  the  circumifances  cf  the  a&ion 
notes  what  could  boater.  ,•  and  to  Si  BjV  “S  ”T’  wh«n6r  comPltx  dimple,  certainly  do- 

hitman  reafon  as  any  dodrine  of  the  church oiR  ^  'r  f  1  ?  ddredlus  apoftles  to  eat  attorn,,  is  as  repugnant  to 

article  than  a  demonftrative  pronoun  ( fee  n  T T  i  1S’  fthat,dl  aT°  7  ?  “  m°re  ProPerl>’  a  defii'ite 

Saviour  held  in  his  hand  and  gave  to 'the  dif  ’’  ’  S  iP‘  I,L  )’ref«rst3ireaiy.to  the  thing,  whatever  it  was,  which  our 

this  fuljiance,  h  mv  body.  There  was  I10d‘f< :  ;  and  tbe  c'auie>  when  completed,  is  „v  .W,  „  ;  this  being, 

that  it  might  be  difti„guil}led  fr0ffi  charadenfing  that  fubftance  by  any  analogy  to  fex,  in  order 

Mailer, .  Y  °ther  fubftance  ;  for  the  apoftles  could  not  .but  fee  it.  in  the  hand  of  their  * 
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itepprt*.  fenfible  qualities  remain.  This  more  than  miraculous 
— -v— —  change  is  called  tr.ansubstanti ation  ;  and  is  founded 
-on  the  philofophy  of  Ariftotle,  which  refolves  all  bodies 
into  matter  and  form  (fee  Metaphysics,  n°  142 — 150.); 
ffor  it  is  Only  the  matter  or  imperceptible  dubftance  which 
-fupports  the  forms  or  fenfible  qualities  of  bread  and  wine, 
that  is  changed  into  the  fuljlance  or  matter  of  the  body 
and  blood  of  Chrift,  fo  that  this  divine  matter,  coming  into 
the  place  of  the  former  earthly  matter,  fupports  the  fame 
identical  forms  which  it  fupported.  Hence  we  are  told, 
“  that  Jefus  Chrift,  now  prefent  inftead  of  the  bread  and 
■wine,  exhibits  himfelf  to  us  under  thofe  very  fame  outward 
forms  or  appearances  which  the  breefe  and  wine  had  before 
.the  change.” 

Could  this  dodlrine  be  true,  it  would  be  abundantly  my- 
fterious  ;  but  to  add  to  the  myftery,  we  are  farther  in¬ 
formed,  that  under  each  kind  is  contained  Jefus  Chriit 
whole  and  entire,  his  body  and  blood,  his  foul  and  divinity; 
fo  that  when  a  man  eats  what  has  the  appearance  of  a  wa¬ 
fer,  he  really  and  truly  eats  the  body  and  blood,  the  foul 
and  divinity,  of  Jefus  Chriit ;  and  when  he  afterwards 
drinks  what  has  the  appearance  of  wine,  he  drinks  the  ve¬ 
ry  fame  body  and  blood,  foul  and  divinity,  which  not  a 
minute  perhaps  before  he  had  wholly  and  entirely  eaten  1 
.The  ingenious  author  from  whofe  work  we  have  taken 
this  account  of  the  Romiih  dodtrine  concerning  the  real 
-prefence,  may  perhaps  rejedt  our  inference  that  the  or¬ 
thodox  members  of  his  church  muit  believe  the  foul  and 
divinity  of  Chriit  to  be  eaten  and  drunk  in  the  Lord’s  Sup¬ 
per  ;  but  he  cannot  deny  that,  according  to  his  itatement 
of  the  Catholic  faith,  the  foul  and  divinity  are  both  re¬ 
ceived  whole  and  entire  into  the  itomach  of  each  commu¬ 
nicant.  He  fays  indeed,  that  u  communion  coniiils  in  re¬ 
ceiving  Jefus  Chriit  whole  and  entire,  his  facred  body,  his 
precious  blood,  his  bleifed  foul,  and  his  adorable  divinity, 
into  our  fouls but  that  which  was  formerly  bread  and 
wine  unqueitionably  goes  into  the Jlomachs  of  the  commu¬ 
nicants  ;  and  fince,  according  to  him,  it  is  now  the  body 
and  blood  of  Chriit,  the  foul  and  divinity  muit  go  thither 
with  it,  for  thefe  four  cannot  be  feparated.  This  our  au¬ 
thor  himfelf  grants.  ii  The  Scripture  (fays  he)  pofitively 
declares,  that  Chrijl  rifing  again  from  the  dead ,  dieth  no  more  ; 
death  foall  no  more 'have  dominion  over  him  (Rom.  vi.  9.) 
Confequently  his  body,  his  blood,  and  his  foul,  ihall  never 
more  be  feparated  from  one  another  ;  and  as  the  union  of 
his  divine  and  human  natures  can  never  more  be  broken,  fo 
neither  can  thefe,  his  two  natures,  united  in  his  divine  per- 
fon,  be  ever  feparated.  From  this  it  neceffarily  follows, 
that  wherever  the  body  of  Chriit  is,  there  alfo  his  blood, 
his  foul,  and  his  divinity,  mult  of  neceility  be  in  like  man¬ 
ner.” 

Now,  whether  we  fuppofe,  with  our  author,  that  the 
foul  and  divinity  of  Chriit  directly  carry  his  body  and 
blood  with  them  into  the  human  foul,  or,  truiting  in  fome 
degree  to  the  evidence  of  fenfe,  believe  that  the  body  and 
Wood  carry  the  foul  and  divinity  with  them  diredlly  into 


the  ftomacn  or  each  communicant — is  it  credible,  is  it  pof-  Suppe?; 
fible,  that  the  high  and  lofty  One,  who  inhabited*  eternity, 
and  whom  the  oracles  of  truth  aifure  us  that  even  the  hea¬ 
ven  of  heavens  cannot  contain,  ihould  be  fubjlantially  re¬ 
ceived  whole  and  entire  into  a  finite  fpirit  like  the  human 
foul,  or  into  a  body  fo  limited  as  the  human  ftomach  ? 

Our  author  fays  it  is  ;  declaring  that,  “  by  the  bleffed  pre¬ 
fence  of  Jefus  Chrift,  whole  and  entire  within  us9  are  com¬ 
municated  to  our  fouls  all  the  heavenly  graces  which  are 
the  effects  of  the  holy  communion  :  fucli  as  the  fantftifica- 
tion  of  the  foul  by  an  increafe  of  juftifying  grace ;  the  ren¬ 
dering  of  it  more  pure,  more  holy,  more  beautiful,  more 
agreeable,  in  the  eyes  of  God  ;  the  cleanfing  of  the  foul 
from  all  thofe  venial  lins  and  imperfe&ions  of  which  we  re¬ 
pent,  and  preferving  us  from  falling  into  mortal  fins  ;  the 
uniting  of  us  in  a  moft  intimate  manner  with  Jefus  Chrift, 
who  comes  to  us  in  this  holy  facrament  on  purpofe  to 
dwell  in  our  fouls  and  abide  with  us  ;  and  the  giving  us  a 
pledge  and  earneft  of  a  glorious  immortality,  to  the  enjoy¬ 
ment  of  which  it  brings  us  at  laft,  if  we  perfevere  to  the 
end  in  the  grace  of  God.” 

The  confequence  of  the  do&rine  of  tranfukftantiation 
is  the  facrifice  of  the  mafs ,  by  which,  it  is  faid,  God’s  ac¬ 
ceptance  of  Chrift’s  facrifice  on  the  crofs  is  obtained  for 
the  adtual  benefit  of  thofe  perform  in  particular  for  whom 
the  mafs  is  offered.  In  the  work  fo  often  quoted,  we  are 
told,  that  “  Jefus  Chrift  our  redeemer,  who  is  both  our 
high-prieft  and  our  victim,  who,  in  order  to  perfeft  the 
work  of  our  redemption,  and  reconcile  man  with  his  offend¬ 
ed  Creator,  offered  himfelf  once  in  a  bloody  manner  upon 
the  crofs,  in  order  to1  communicate  and  apply  to  the  fouls 
of  individuals  thofe  graces,  which,  by  his  death,  he  merited 
for  mankind  in  general,  continues  to  offer  himfelf  daily 
upon  the  altar  in  an  unbloody  manner,  by  the  miniftry  of 
his  priefts,  in  the  mafs .  The  facrifice  of  the  crofs  and  that 
of  the  mafs  are  both  one  and  the  fame  facrifice,  becaufe  in 
both  the  victim  is  the  fame  and  the  high  prieft  the  fame, 
viz.  Jefus  Chrift.  The  only  difference  is  in  the  manner  of 
offering.  On  the  crofs  he  offered  himfelf  in  a  bloody  man¬ 
ner  and  a&ually  died  ;  whereas  on  the  altar  he  is  offered 
up  to  God  in  an  unbloody  manner,  not  actually  .dead,  but 
tinder  the  appearance  of  death  fo  that  the  communicants 
not  only  eat  the  man  Jefus  Chrift,  but  even  eat  him  alive 
0>)>. 

It  is  known  to  all  our  readers  that  this  doClrine  of  tran- 
fubftantiation  was  one  caufe  of  the  breach  between  the 
church  of  Rome  and  thofe  various  focieties  which  call 
themfelves  reformed  churches.  The  real  and  fubftantial 
change  of  the  bread  and  wine  into  the  body  and  blood  of 
our  Lord  is  rejected  by  every  reformer  as  a  change-  con¬ 
tradictory  and  impofiible,  and  fraught  with  the  moft  im¬ 
pious  confequences  ;  and  volumes  have  been  written  to  ex- 
pofe  the  weaknefs  of  thofe  arguments  which  have  fo  often  $ 
been  vainly  urged  in  its  fupport.  It  has  been  fhown  to 
imply  numberlefs  abfurdities,  fuch  as,  that  the  fame  thing  nufl't>er!® 
can  be  in  a  million  of  different  places,  whole  and  entire ,  at  c‘)Iltra ' 

the00®' 


(b)  This  whole  account  of  the  Romifh  doCtrine  refpeCting  the  facrament  of  the  Lord’s  Supper  is  taken  from  a  work 
in  two  fmall  volumes,  called  The  Sincere  Chriflian  inf  rutted  in  the  Faith  of  Chrift  from  the  Written  Word .  Its  author  is  a 
man  of  learning,  and  great  perfonal  worth  ;  and  as  he  fills  a  high  ftation  in  the  church  of  Rome,  we  cannot  doubt  but 
that  he  has  given  a  fair  view  of  the  do&rine  of  that  church  refpedting  this  and  every  other  article  of  which  he  treats. 
We  are  forry  however  that  his  zeal  ftiould  have  impelled  him,  in  a  popular  work,  to  write  in  the  manner  that  he  has 
done  of  the  falvation  of  thofe  who  are  not  members  of  his  church,  or  who  cannot  embrace  all  his  opinions  ;  for  if  his 
doClrine  on  this  fuhjeCt  be  implicitly  received  by  thofe  u  over  whom  he  has  the  rule,  and  for  whofe  fouls  he  is  ap¬ 
pointed  to  watch,”  they  muff  neceffarily  look  upon  the  majority  of  their  fellow-citizens  as  reprobates  doomed  to 
eternal  perdition.  Let  this  be  our  apology  for  treating  fome  of  thofe  opinions,  which  he  thinks  fo  abfolutely 

ncceffary 
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Surper.  the  fame  fnftant  of  time  ;  that  it  is  near  1 800  years  old,  pear  glorified  on  the  altar  as  he  appeared  on  the  mount  at  his 

‘'-”V  and  >’et  maT-  -K  n0t  m0IiC  t,han  0ne  miiu‘te;  that  firms  or  transfiguration,  the  words  ««,„.«  ^  mult  be  interpreted  - /—=*; 

fenfible  qualities  are  real  things  independent  of  their  fub-  figuratively.  Had  the  apoftles  underftood  their  Mailer’s 
jeft  and  the  fentient  beings  who  perceive  them  ;  that  the  words  in  the  fenfe  in  which  they  are  underftood  by  the 
infinite  and  eternal  God,  who  created  a..d  fuftams  the  uni-  church  of  Rome,  they  would  have  rendered  them  into 

van  fe  is  himfelf  wholly  and  fubftantially  comprehended  by  Greek,  not  E,  !ffJi  „  ^  « this  ;s  m  M  „  but  TmU 

\  TT  vf  ’  m  f  •  3  f’  °ru  f0U,;th?  °7enth  ’1‘  ”  ^  T‘u  “  this  is  the  matter  of  my  body.”  In 

part  ot  the  body  of  Chnft,  is  equal  to  the  whole  of  that  like  manner,  .when  St  John  relates  ||  that  Jefus  faid,  “  Who-  ||  Chap,  vi, 

h  }hefc  are  “eceftai-y  conferences  of  tranfub-  fp  eateth  my  flelh  and  drinketh  my  blood,  hath  eternal  «rfe  M, 

jtantiation  has  been  fo  completely  proved  in  various  works  life,  and  I  will  raife  him  up  at  the  lad  day,55  had  he  un- 
(0  to  w  nch  every  reader  may  have  accefs,  that  it  is  need-  derftood  his  adorable  Mailer  to  fpeak  of  his  fkfh  and  blood 

Rfsior  us  to  repeat  arguments  fo  hackneyed  ;  but  there  are  m  the  Eucharift  in  the  fenfe  in  which  they  are  taught  to 

two  objeftions  to  that  doftnue,  which,  as  we  do  not  re-  be  there  by  the  church  of  Rome,  he  would  have  reprefent- 
member  to  have  met  with  them  eliewhere,  and  as  they  ap-  ed  him  as  faying,  not  o'  rfaym  x«,  „ 

pear  to  us  absolutely  conclufive,  it  may  be  worth  while  to  «<*«.  but  o'  rtoyoy  i^y  rH  va?*w,  xa< 

a^,'n  .I,,  p  aCCV  .  ,  .  .  ,  _  ,  T0U  “  whofo  eateth  the  matter  of  my  flelh,  and 

The  advocates  for  the  real  prefence  in  the  Lord’s  Sup-  drinketh  the  matter  of  my  blood,  hath  eternal  life,  and  I 
per  contend,  that  every  word  relating  to  that  ordinance  will  raife  him  up  at  the  laft  day.” 

taken  ln, the  and  m0ft  bteral  and  the7  But  further,  fuppofing  this  Angular  converfion  poffible 

of  tf  f  0Ver  Lhe,1  ™tcftants>  becaufe  their  notions  in  itfelf,  it  cannot  be  rendered  credible,  however  ftated  in 

of  the  facrament  cannot  be  fupported  without  having  re-  any  language  that  ever  was  or  ever  will  be  fpoken  by  man  8 

vai^iriumS-1  for3we  hrftaf  W't  h°WfVerk  a  V.C1T  At %ht  it  may  appear  paradoxical  to  affirm,  that  a  And  inca- 

.  ,"f  ’ .  r  hehtate  not  to  affirm,  that  fuppofing  poffible  fadt  cannot  be  lo  related  as  to  obt-in  credit  •  hut  Pab!e  of 

Chrift’s  body  and  blood  ;  for  all  pities  agree  that  H  Le  W  confeqnences  of  this  are,  that  there  is  no 

fenfible  qualities  of  the  bread  and  wii  reniai^  an,!^  ,  ,  lanSuap  PPoke“  5  that  the  natives  of  one  country 

ing  to  the  Romanift  are  after  conform-, *  \1  '■  ■  c  atCOr  j  I'nderftand  not  the  fpeech  of  thofe  of  another ;  and  that  dif- 

7  by  the  matter  of  Chrift’s  body  and  blood "orl.mrT^  tc'ient  men  fpeakmgtlie  fame  language  are  perpetually  liable 

Vvith  the  Greek  language,  efpeaaUy  the  hnlu^1  fubftanCe  t0  W.hl£h  the?  bdoilS>  to  be  goltl,  for  in  fiance,  in 

Peripatetic  fchool,  knows  that  „ ^3  ^  ^  ’  "'f  cate  the  fame  tiling  in  every  other  coun- 

matter  orfuljlratum  of  my  body  diverted  of  &  fenlhhn,  ^’if  'aVe  d°ne  f°/rom  the  bcglm'ing  of  time.  The 
lities  ;  but  the  body  of  me  in  s Tatuil  ftate  c  nfin  nF  f  \  prances  of  bodies  therefore  are  an  univerfal 

matter  Equalities,  or  matter  E  foZunkee ^  UnleAth!  I  TT’  a."S«agc  of  the  Author  of  Nature,  by  which 
fore  the  felfible  qualities,  as  well  {” the  maU'roi  th®  t  A  ■  l°  h,S  C^atl!re  ma”’  that  though  the  d  ^ 

and  wine,  give  place  to  the  fenfible  qualities  as  well  - ,  t?  tT  prnliar5'  matter  obaP  bodies,  may  be  the  fame  kind  of  fub- 

natter  of  our  Saviour’s  body  and  blood/ »d ^urTef  h  If  e  t' 5  l*  %  *""**  °f  °”e  bodp’  the  internal 

>  mood,  and  uniefs  he  ap-  combination  of  its  primary  parts,  differs  from  that  of  ano- 

_ _ _ _ _  ther  ; 


our  damnation  for  not  having^  ii?e^rjowertoP  emffiLrthft°ddH  ^  d°n^’  ,had  he  lci's  pofitively  pronounced 
virtuous  heathens,  though  they  never  faw  the  Me  T1  (  b  them.  He  is  not  indeed  much  lefs  fevere  on  the  moil 
perhaps  this  reverity  Jy  be  occaiined  by  folkS  ’  V  Tr^  °f  Hs  ch-  c!>  preached.  But 

icrurn  dicimus,  genere  nos  quidem  fer^,Sur  .  g  f?  ”  °f  CletT0  :  “  Cl™  ^uges,  Cererem  ;  vinum ,  Li- 
catnr,  deum  credat  effe  ?”  ^ Dc  Natura  Deorum,  Lib !  *  ™  ^  AMB*T*K  e&  Putas’  Mud,  quo  vef- 

3  nn  f jn.  9  *  if*  . 


of  fight,  is  detefted  and  e'-pofed  oi-  '/  '  i",  "  jIcb.a  v'CIy’  acute  genius  endeavoured  to 

(d)  The  canon  of  hat  conn  .H  u  P™ciPles  of  the  foundeft  metaphyfies.  ‘ 

Chilian  Inputted:  “  If  any  man  ffidlVy  the'bS?’0"  “  thas  tra»flatcd  by  the  author  of  f The  Sincere 

and  wine  remains  along  with  the  body  andlu?  ?  H  ^Ieff^d  f^ra^ent  of  the  Eucharift  the  fubftance  of  the  bread 
converfion  of  the  whole  fubftance  of  the  bread  fnto  the i^d  Jefas  thrift,  and  ffiall  deny  that  wonderful  and  fingular 
the  appearances  of  the  bread  and  wine  onlv  rpm  •  •  h  ^  pf  the  whoe  fubftance  of  the  'vine  into  the  blood, 

be  anathema.”  }  rcmailanS>  whltb  converfion  the  Catholic  Church  caUs  tranfubjlantiation ;  hi 
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thev  ;  that  gold,  for  inftance,  has  a  different  fuljlratutn  or 
lajis  from  iron,  lead,  or  filver  ;  that  the  internal  organiza¬ 
tion  or  ftruclure  of  the  body  of  an  ox  is  different  from  that 
of  a  horfe  ;  and  that  the  internal fttbjlanee  or fubjlratum  which 
exhibits  the  appearances  of  bread  and  wine  is  different 
from  that  which  iupports  the  fenfible  qualities  of  flefh  and 
blood  (fee  Metaphysics,  Part  I.  Chap.  I.  and  Part  II. 
Chap.  I.  and  It.).  Snppofmg  therefore  the  dodlrine  of 
tranfubftantiation  to  be  poffible  and  even  true,  it  would  ftill 
be  impoffible,  by  any  flat ement  of  it  in  human  language, 
or  by  any  argument  urged  in  its  fupport,  to  render  that 
do&rine  an  object  of  rational  belief ;  for  if  it  be  faid  that 
the  words  T0^°  roc-cepa  were  fpoken  by  a  divine,  perfon, 
who  could  neither  be  deceived  himfelf  nor  intend  to  de¬ 
ceive  us,  it  may  be  replied,  that  the  fenfiblc  appearances  of 
bread  and  wine,  which  are  confeffed  to  remain,  are  like- 
wife  the  language  of  a  divine  perfon,  even  of  the  Creator 
and  Governor  of  heaven  and  earth;  that  this  language 
addreffed  to  the  fight,  the  tafte,  the  touch,  and  the  fmell,  is 
equally  intelligible  to  all  nations  ;  that  fince  the  creation 
of  the  world  its  meaning  lias  never  been  miflaken  by  the 
fcholar  or  the  clown,  the  fage  or  the  favage,  except  in  this 
Tingle  inftance  of  our  Lord's  flefh  and  blood  exhibiting 
the  fenfible  appearances  of  bread  and  wine  ;  and  that  it  is 
therefore  infinitely  more  probable  that  the  members  of  the 
.church  of  Rome  fhould  miftake  the  meaning  of  the  words 
‘rr'vloic'h  ro  cuy.a  u-w,  which,  though  fpoken  by  Clirifl,  are 
part  ofthe  language  of  men,  and  liable  to  all  its  ambiguities, 
than  that  all  mankind  fhould  miftake  the  language  of  God 
himfelf,  which  is  liable  to  no  ambiguities,  and  which  was 
rever  in  any  other  inftance  mifunderftood  by  a  fingle  in¬ 
dividual.  Should  tranfubftantiation  therefore  be  really 
true,  its  truth  can  never  be  proved  or  rendered  probable, 
'but  by  an  immediate  operation  ofthe  fpirit  of  God  on  the 
mind  of  man  ;  and  he'  who  is  confcious  of  no  fuch  opera¬ 
tion  on  his  own  mind,  may  reft  allured  that  the  Father  of 
mercies,  who  knows  whereof  he  is  made,  will  never  bring 
upon  him,  for  his  incredulity  in  this  inftance,  any  of  the 
anathemas  denounced  by  the  church  of  Rome  upon  thofc 
who  place  implicit  confidence  in  the  univerfal  language  of 
Him  who  created  them,  in  oppofition  to  her  figurative  and 
Contradictory  interpretations  of  the  written  word.  Of  the 
tranfubftantiation  of  the  elements  a  vifible  miracle  would 
afford  no  proof.  Had  the  water  been  changed  into  wine 
at  the  marriage  in  Cana  of  Galilee,  for  the  exprefs  pur- 
pofe  of  bearing  teftimony  to  this  fingular  conversion,  what 
muft  have  been  the  confequence  on  the  minds  of  thofe  who 
witneffed  that  miracle  ?  Nothing,  we  think,  but  feepti- 
cifm  or  a  diltruft  of  their  own  faculties  ;  for  they  would 
have  had  the  very  fame  evidence  that  no  fuhftantial  change 
was  wrought  on  the  elements,  as  that  the  water  was  aftuaU 
ly  turned  into  wine. 

Though  the  reformed  churches  unanimoufly  rejeCt  the 
doctrine  of  tranfubftantiation,  and  of  courfe  the  facriftce  of 
the  mafs,  its  infeparable  confequence,  they  are  far  from  be¬ 
ing  agreed  among  themfelves  refpeCting  the  nature  of  the 
Lord's  Supper  ;  and  the  notions  of  this  ordinance  enter¬ 
tained  by  fome  of  them  appear  to  us  as  untenable  as  any 
part  of  the  doctrine  of  the  church  of  Rome.  The  Luthe¬ 
rans  believe,  that  the  body  and  blood  of  Chrift  are  really 
credible*0"  anC*  fuldlantially  prefent  with  the  bread  and  wine  ;  that 
the  body  is  really  and  truly  eaten,  and  the  blood  really  and 
truly  drunk,  by  the  communicants;  and  that  whatever  mo- 
§  Luther.  tjQ11  or  a&ion  the  bread  has,  the  body  has  the  fame$.  Ac- 
4oc.*  Ger^’  cording  to  them,  therefore,  the  fame  fenfible  appearances 
lanl  in  Loc .  are  exhibited  by  two  fnbftances  united  in  fome  inexplicable 
*Theol  de  manner,  which  is  neither  a  perfonal  union,  nor  incorpora- 
§a:ra  Cana.  ^ion;  nor  the  inclofure  of  the  body  within  the  bread  ;  nor 
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does  it  laft  longer  than  while  the  faevament  is  celebrating.  Supper, 
This  union  is  generally  called  consubstantiation  ;  but ,'1"  » 
they  rejea  the  term,  contenting  themfelves  with  afferting 
the  real  prefence,  without  prefuming  to  define  the  mode  by 
which  the  body  and  blood  of  Chrift  are  united  to  the  fa- 
cramental  elements. 

It  would  be  fuperfluoua  to  wafte  time  in  replying  to  this 
do&rine.  Every  reader  fees  that  it  implies  the  poffibihty 
of  the  fame  thing's  being  whole  and  entire  in  a  million  of 
places  at  one  and  the  fame  inftant  of  time,  which  has  been 
fo  often  urged  as  an  unanfwerable  obje&ion  to  the  Roniifli 
dodtrine  ;  and  it  is  fraught  with  this  additional  abfurdity 
peculiar  to  itfelf,  that  two  bodily  fubftances  may  at  once 
occupy  the  fame  place,  which  is  directly  contrary  to  our 
notions  of  folidity.  It  may  be  obferved  too,  that  whate¬ 
ver  be  the  real  fenfe  of  our  Saviour's  words,  he  fays  ex- 
prefsly,  “  This  is  my  body" — this  thing  which  I  give  you, 
and  which  you  fee  and  feel ;  whereas,  had  he  meant  what 
Luther  and  his  followers  teach,  he  would  furely  have  faid, 

“  With  this  bread  receive  my  body,  with  this  cup  receive 

my  blood."  .  _ 

The  notions  of  fome  of  the  early  Calvinifts  refpeftmgOf 
the  Lord's  Supper  are  very  myfterious,  and  expreffed  in  Xft# 
language  of  which  we  are  not  fure  that  vve  underftand  the 
meaning.  In  the  year  156*  an  attempt  was  made  m  Hauce 
to  bring  the  Catholics  and  Proteflants  to  an  uniformity  of 
dodlrine  on  this  great  topic  of  controverfy  ;  and  deputies 
were  appointed  by  both  parties  to  meet  at  Poiffy,  and  de¬ 
bate  the  queflion  in  a  friendly  manner.  The  principal  ma¬ 
nagers  on  the  fide  of  the  Catholics  were  the  cardinals  of 
Lorraine  and  Tournon ;  thofe  on  the  iide  of  the  Proteflants 
were  Beza  and  Peter  Martyr .  After  feveral  meetings, 
difputes,  and  violent  feparations,  the  Proteflant  deputies 
declared  their  faith  in  the  following  words:  “  We  confefs, 
that  Jefus  Chrift,  in  the  Supper,  does  truly  give  and  exhi¬ 
bit  to  11s  the  fubflance  of  his  body  and  blood  by  the  efficacy 
of  his  Holy  Spirit ;  and  that  we  do  receive  and  eat  fpiri- 
tually,  and  by  faith,  that  very  body  which  was  offered  and 
immolated  for  us ,  fo  as  to  be  bone  of  bis  bone  and  flefh  of 
his  flefh,  to  the  end  that  we  may  be  enlivened  thereby,  and 
receive  what  is  conducive  to  our  falvation.  And  becaufe 
faith,  fupported  by  the  word  of  God,  makes  thofe  things 
prefent,  which  it  apprehends,  and  by  that  faith  we  do  in 
deed  and  reality  receive  the  true  natural  body  and  blood  of 
Chrift,  by  the  power  of  the  Holy  Spirit  ;  by  this  means, 
we  confefs  and  acknowledge  the  prefence  of  his  body  and 
blood  in  the  Supper."  One  of  the  Catholic  delegates  ex- 
preffing  his  diflike  or  this  laft  claufe,  the  Proteflant  mini- 
flers  gave  the  following  explanation  of  their  fentiments  : 

“  No  diflance  of  place  can  hinder  us  from  communicating 
ofthe  body  and  blood  of  Chrift,  for  the  Lord's  Supper  is 
a  heavenly  thing  ;  and  though  on  earth  we  receive  with 
our  mouths  bread  and  wine,  which  are  the  true  fign«  of  his 
body  and  blood,  yet  by  faith,  and  the  efficacy  of  the  Holy 
Gliofl,  our  minds,  which  are  fed  with  this  food,  are  rapt 
up  into  heaven ,  and  enjoy  the  prefence  of  the  body  and 
blood;  and  that  by  this  means  it  maybe  faid  that  the  body 
is  truly  joined  to  the  bread,  and  the  blood  to  the  wine  ; 
but  after  the  manner  of  a  facrament,  and  not  at  all  accord-^ 
ing  to  place  or  natural  pofition 

If  the  reader  can  difeover  the  precife  meaning  ofseeaHb 
thefe  paflages,  his  fagacity  exceeds  ours.  That  the  Pro 
teflant  deputies  believed,  or  profefled  to  believe,  that  the 
natural  body  and  blood  of  Chrift  are  by  the  faithful  recei-y^  h 
ved  in  the  Lord's  Supper,  is  indeed  evident;  but  their  no¬ 
tions  refpe&ing  the  manner  of  this  reception  are  very  un-  .  ^ 
intelligible,  if  not  contradi&ory.  In  the  former  quotation, 
they  confefs  that  Chrift's  body  and  blood  are  really  prefent  8* 
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in  the  facr&mcnt ;  that  they  are  made  prefgat  by  faith  (we 
•Huppofe  the  faith  of  the  communicants) ;  and  that  the  very 
body  which  was  offered  and  immolated  for  us  i«  eaten  fpiri- 
tually  and  by  faith.  In  the  latter  quotation,  they  feem  to 
fay  that  Chrift’s  body  and  blood  are  iri  heaven,  at  a  great 
diibmce  from  the  true  figns  of  them;  that  on  earth  the  com* 
municants  receive  only thefefigns, which  are  bread  and  wine; 
but  that,  by  faith  and  th$  efficacy  of  the  Holy  Spirit,  their 
minds,  during  a&nal  communion,  are  rapt  . up  into  heaven, 
where  they  enjoy  the  prefence  of  the  body  and  biood  ;  and 
that  by  this  means  the  body  and  blood  are  truly  joined  to 
the  bread  and  wine  through  the  medium  of  the  mind  of 
the  communicant,  which  is  at  once  prdent  both  to  the  fign 
and  to  the  thing  figniiied.  To  this  myfterious  doctrine  it 
is  needlefs  to  urge  objections.  Every  man  who  is  aocuf- 
tomed.  to  think,  and  to  ufe  words  with  feme  determinate 
meaning,  will  at  once  perceive  that  the  authors  of  this  de¬ 
claration  mud  have  had  very  confufed  notions  of  the  fub- 
je&,  and  have  pleafed  themfelves  with  found  indcad  of  fenfe, 
fatisfied  that  they  could  not  be  wrong  if  they  did  not  fym- 
bolize  with  the  Lutherans  or  the  Council  of  Trent. 

<jt  me  #Tlie  churches  of  England  and  Scotland,  in  their  eda- 
clnirchesof  bl idled  doCl rines  refpedirig  the  Lord’s  Supper,  appear  to  be 
^Britain.  Calviniftical ;  but  the  compilers  of  the  Thirty-nine  Articles 
and  of  the  Confeflion  of  Faith  mud  have  been  much  more 
rational  divines  than  Beza  and  Peter  Martyr.  They  agree 
in  condemning  the  do&rine  of  tranfubdantiation  as  contra¬ 
ry  to  common  fenfe,  and  not  founded  in  the  word  of  God; 
they  teach,  that  to  fuch  as  rightly,  worthily,  and  with  faith, 
receive  the  facrament,  the  bread  which  we  break  is  a  par- 
taking  of  the  body  of  Clirift,  and  the  cup  of  bleffing  a 
partaking  of  the  blood  ot  Chrift ;  and  they  add,  that  the 
body  and  blood  of  Chrid  are  eaten  and  drunk,  not  corpo¬ 
rally  or  carnally,  but  only  after  a  heavenly  and  fpiritua! 
manner,  by  which  the  communicants  are  made  partakers 

ftCcburcb  a11  the  brneiits  of  bis  (lfjath  *•  In  one  important  cir- 
\f  England^  cumftance  thefe  two  churches  feem  to  differ.  The  Confef- 
Hrc.  ts.  don  ot  Faith,  as  we  underhand  it  J,  affirms,  that  in  the 
and  Gunfef-  Lord’s  Supper  there  is  no  facrifice  made  at  all.  The  tliir- 
fiTfay!iclre  of.the  cllllrch  ^  England  Hkewife  condemns 
^Chap.  ip. tae  I  °P1“1  facriiice  or  the  mafs  as  a  blafphemous  fable  and 
...  f  serous  deceit  ;  but  in  the  order  for  the  adminijl ration  of  the 
Lord's  Supper  or  Holy  Communion ,  the  eelebrator  “  befeech- 
cs  God  moll  mercifully  to  accept  the  alms  and  oblations  of 
the  congregation,’’  and  again  “  to  accept  their  facrifice  of 
f  raij'e  and  thankfgiving:’’  from  which  petitions  manv  have 
inferred  that,  in  the  Lord’s  Supper,  that  church  offers  a 
commemorative  and  euchariftical  facrifice.  This  inference 
feems  not  to  be  wholly  without  foundation.  In  the  order 
r  t,he  3<lminiitration  of  the  Lord’s  Supper,  according  to 
'■"’e  fol?n  of  tlic  Boo!i  °f  Common  Prayer  fet  forth  by  aft 
of  parliament  in  the  fecond  and  third  years  of  king  Edward 
the  Sixtn,  the  elements  were  folemnly  ofFered  to  God  as  a 
facrifice  of  praife  and  thankfgiving;  and  though  the  prayer 
containing  that  oblation  was,  at  the  review  of  the  liturgy 
fome  years  afterwards,  remove, 1  from  the  prayer  of  conse¬ 
cration,  to  v.  Inch  it  was  originally  joined,  and  placed  where 
U  now  Hands  in  the  poft  communion  fervice  ;  yet  the  very 
E  of  Parl>ament  winch  authorized  that  alteration,  calls 
king  Edward  s  a  very  godly  order,  agreeable  to  the 
word  of  God  and  the  primitive  church,  and  very  comfort- 
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The  Eughffi  church,  however,  has  not  pofitively  deter-  Supper. 

mined  any  thing  refpe&ing  this  great  queftion  ;  and  whilft  v - * 

ffie  condemns  the  dodrinc  of  the  real  prefence,  with  all  itsSome£n^ 
dangerous  confequences,  ihe  allows  her  members  to  enter- hfli  divir.es 
tain  very  different  notions  of  this  holy  ordinance,  and  toho'd  the 
publifh  thefe  notions  to  the  world.  Accordingly,  many  of  s,’ul> 
her  moil  eminent  divines  (e)  have  maintained  that,  in  the a^cha^ 
celebration  of  the  Lord’s  Supper,  the  elements  of  bread  riftkai  fk« 
and  wine  are  offered  to  God  as  a  facrifice  commemorative  crifice. 
of  Chriil’s  one  facrifice  for  the  fins  of  the  whole  world  ; 
that  thefe  elements,  though  they  undergo  no  fubftantial 
change,  yet  receive  fuch  a  divine  virtue  by  the  defeent  of 
the  Holy  Ghoff,  as  to  convey  to  the  worthy  communicant 
all  the  benefits  of  Chrift’s  paffion  ;  that  they  are  therefore 
called  his  body  and  blood,  becaufc  being,  after  their  obla¬ 
tion,  eaten  and  drunk  in  remembrance  of  Him,  they  fupply 
the  place  of  his  body  and  blood  in  the  feait  upon  his  facri¬ 
iice  ;  and  that  it  is  cufloinarv  with  our  Saviour  to  give  to 
any  tiling  the  name  of  another  of  which  it  completely  fup- 
plies  the  place,  as  when  he  calls  himfelf  the  door  *  of  the  *  St  John 
ffieep,  becaufe  there  is  no  entrance  into  the  church  or  king-  *•  7* 
dom  of  God  but  by  faith  in  him.  They  obferve,  that  the 
Eucharifl’s  being  commemorative,  no  more  hinders  it  from 
being  a  proper  facVilice,  than  the  typical  and  figurative  fa- 
crifices  of  the  old  law  hindered  them  from  being  proper  fa- 
crifices:  for  a3  to  be  a  type  doth  not  deffroy  the  nature  and 
notion  of  a  legal  facrifice,  fo  to  be  representative  and  com¬ 
memorative  doth  not  deffroy  the  nature  of  an  evangelical  fa¬ 
crifice.  To  prove  that,  in  the  celebration  of  the  Lord's 
Supper,  there  is  a  real  facrifice  offered  to  God  as  well  as  a 
facrament  received  by  the  communicants,  they  appeal  to 
St  Paul,  who  lays  exprefsly  *)',  that  “  Chriftians  have  ant  Heh.  xiii. 
altar y  whereof  they  have  no  right  to  eat  who  ferve  the  ta-IO‘ 
bernacle,”  and  who  by  contrafting  the  cup  of  the  Lord 
with  the  cup  of  devils,  and  the  table  of  the  Lord  with  the 
table  oi  devils  c ,  teaches  plainly,  that  thofe  cups  and  thofef  *  Cor.  x, 
tables  had  the  iume  fpecific  nature.  That  the  table  of  dc*1^'  ^cc* 
vils  fpoken  of  by  the  apoffle  was  the  Pagan  altars,  and  the 
cup  of  devils  the  wine  poured  out  in  libations  to  the  Pagan 
divinities,  will  admit  of  no  difpute  ;  and  therefore,  fay  the 
advocates  for  the  euchariftical  facrifice,  the  table  of  the 
Lord  muff  be  the  Chriftian  altar,  and  the  cup  of  the  Lord 
the  wine  offered  to  God  as  the  reprefentative  of  the  blood 
of  C  hr  iff  ;  otherwife  there  would  not  be  that  abfurdiiy 
which  the  apoffle  fuppofes,  in  the  fame  perfon  drinking  the 
cup  of  the  Lord  and  the  cup  of  devils,  and  partaking  of 
the  Lord’s  table  and  the  table  of  devils.  They  obferve 
farther,  that  in  all  the  ancient  liturgies  extant  there  is  a 
folemn  form  of  oblation  of  the  facrainental  elements,  and 
that  all  the  Chriftian  writers  from  the  fecond  century  down¬ 
wards  treat  of  the  Lord’s  Supper  as  a  facrifice  as  well  as 
Lacrificial  feaft,  having  indeed  no  value  in  itfelf,  but  accep¬ 
table  to  God  as  reprefenting  Chrift’s  one  facrifice  for  the 
fins  of  the  world.  Our  limits  will  not  permit  us  to  give 
even  an  abftrad  of  tlieir  arguments  ;  but  the  reader  who 
ftiall  attentively  perufe  Johnfon's  unbloody  Sacrifice  and 
Altar  unveiled  and fupportedy  will  difeover  that  their  notions 
are  better  founded  than  probably  he  fuppofes.,  and  that 
they  are  totally  irreconcileable  with  the  doclrine  of  tran- 
fubftantiatiqn  and  the  Popifh  facrifice  of  the  mafs. 

Other  Englifh  divines  of  great  learning,  with  the  cele-Qthcrt  a 
brated  Hoadley  bifhop  of  Winclrcfler  at  the  head  of  them,  mere  me* 
contend  ftrenuoufly  that  the  Lord’s  Supper,  fo  far  from niorialj 
L  beinir 
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being  a  facrifice  of  any  kind,  is  nothin 
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more  than  bread  facrifice,  and  was  fuppofed  to  convey  to  the  partakers  of  guppCPt 
and  drunk,  in  remembrance  it  the  benefits  of  the  facrifice*  Now  Jefus  (fay  they), 

"  about  to  offer  himfelf  a  facrifice  on  the  crofs  for  our  re¬ 
demption,  did,  in  conformity  to  general  praClice,  inftitute 
the  lajl  /upper,  under  the  idea  of  a  feaft  after  the  facrifice  ; 
and  the  circumftances  attending  its  inflitution  were  fuch, 
they  think,  that  the  apoilles  could  not  pofiibly  miftake 
his  meaning.  It  was  juft  before  his  paffion,  and  while  he 
was  eating  the  pafchal  fupper,  which  was  a  Jewifh  feajl 
upon  the  facrifice,  that  our  bleffed  Lord  inftituted  this  rite  ; 
and  as  it  was  his  general  cuftom  to  allude,  in  his  a&ions  and 
exprefiions,  to  what  pailcd  before  his  eyes,  or  prefented  it- 
felf  to  his  obfervation,  who  can  doubt,  when,  in  the  very 
form  of  celebration,  we  fee  all  the  marks  of  a  facrifi - 
cial fupper,  but  that  the  divine  inftitutor  intended  it  fhould 
bear  the  fame  relation  to  his  facrifice  on  the  crofs  which  the 
pafchal f upper  then  celebrating  bore  to  the  oblation  of  the 
pafchal  lamb  ?  If  this  was  not  his  purpofe,  and  if  nothing 
more  was  intended  than  a  general  memorial  of  a  dead  be- 
nefa&or,  why  was  this  inftant  of  time  preferred  for  the 


and  wine  reverently  eaten 
that  Chrift’s  body  was  broken  and  his  blood  fried  in  proof 
of  his  Father’s  and  his  own  love  to  mankind  ;  that  nothing 
is  eflential  to  the  facrament  but  this  remembrance,  and  a 
ferious  ddire  to  honour  and  obey  our  Saviour  as  our  head; 
that  the  facrament  might  be  celebrated  without  uttering 
one  prayer  or  thankfgiving,  merely  by  a  fociety  of  Cliri- 
ftians,  whether  fmall  or  great,  jointly  eating  bread  and 
drinking  wine  with  a  ferious  remembrance  of  Chrifl’s 
death  ;  that  St  Paul  enjoins  a  man  to  examine  himfelf  be¬ 
fore  he  eat  of  that  bread  and  drink  of  that  cup,  not  to 
difeover  what  have  been  the  fins  of  his  pall  life  in  order 
to  repent  of  them,  but  only  that  he  may  be  fure  of  his 
remembering  Chrift’s  body  broken  and  his  blood  filed; 
that,  however,  it  is  his  duty  in  that  as  in  every  other  in- 
ftance  of  religious  worfhip  to  refolve  to  obey  from  the 
heart  every  precept  of  the  gofpel,  whether  moral  or  pofi- 
tive  ;  and  that  to  partake  worthily  of  the  Lord’s  Supper 
is  acceptable  to  God,  becaufe  it  is  paying  obedience  to 
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one  of  thefe  precepts  ;  but  that  no  particular  benefits  or 
privileges  are  annexed  to  it  more  than  to  any  other  in- 
ftance  of  duty.  Bilhop  Hoadley  acknowledges,  that  when 
St  Paul  fays  *,  “  The  cup  of  blelfing  which  we  blefs,  is  it 
not  the  communion  of  the  blood  of  Clirift  ?  The  b  ead 
which  we  break,  is  it  not  the  communion  of  the  body  of 
C brill  r”  he  has  been  fuppofed  by  many  learned  men  to 
affirm,  that  all  the  benefits  of  Chrift’s  palfion  are  in  the 
Lord’s  Supper  conveyed  to  the  worthy  communicant  ; 
but  this  (fays  he)  is  an  idea  which  the  apoftle  could  not 
have  in  his  thoughts  as  at  all  proper  for  Ins  argument. 
The  Greek  word  koiv«h«  and  the  Englifii  communion  figni- 
fy  only  a  partaking  of  fomething  in  common  with  others 
of  the  fame  fociety  ;  and  the  apoftle’s  meaning  (he  fays) 
can  be  nothing  more,  than  that  in  the  Lord’s  Supper  we 
do  not  eat  bread  and  drink  wine  as  at  an  ordinary  meal, 
but  as  memorials  of  the  body  and  blood  of  Chrift,  in  ho¬ 
nour  to  him  as  the  head  of  that  body  of  which  we  are  all 
members .  That  the  word  not  meant  to  denote 

any  inward  or  fpiritual  part  of  the  Lord’s  Supper,  he 
thinks  evident,  becaufe  the  fame  word  is  ufed  with  regard 
to  the  cup  and  the'table  of  idols,  where  no  fpiritual  part 
could  be  thought  of,  and  in  an  argument  which  fuppofes 
an  idol  to  be  nothing  §, 

To  this  view  of  the  nature  and  end  of  the  Lord’s  Sup¬ 
per,  it  mull  appear  no  fmall  objection,  that  “  he  who  eat- 
eth  and  drinketh  unworthily  is  faid  to  be  guilty  of  the 
body  and  blood  of  the  Lord,  and  to  eat  and  drink  a  judge¬ 
ment  to  himfelf \  not  difeerning  the  Lord* s  body”  No  doubt 
it  would  be  fniful  to  eat  and  drink  a  mere  memorial  of 
Chrift’s  death  without  ferious  difpolitions  ;  but  we  cannot 
conceive  bow  a  little  wandering  of  the  thoughts,  which  is 
all  the  unwort.hinefs  which  the  author  thinks  there  can  be 
on  fuel)  an  occafion,  fhould  be  a  fin  of  fo  deep  a  dye  as  to 
be  properly  compared  with  the  guilt  of  thofe  who  mur¬ 
dered  the  Lord  of  life.  Other  divines  therefore,  feeling 
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inflitution  to  all  others  throughout  the  courfe  of  his  mini- 
flry,  any  one  of  which  would  have  been  equally  commodi¬ 
ous  ?  Indeed  any  other  time  would  have  been  more  com¬ 
modious  for  the  inflitution  of  a  mere  memorial  ;  for  the 
pafchal  lamb  and  unleavened  bread  were  certainly  a  facri- 
fi  ce  ;  and  the  words  ufed  by  our  Saviour,  when  he  gave 
the  bread  and  wine  to  the  apofties,  were  fuch  as  mnft  ne- 
cefiarily  have  led  them  to  confider  that  bread  and  wine  as 
bearing  the  fame  relation  to  his  facrifice  that  the  pafchal 
fupper  bore  to  the  pafchal  facrifice.  At  that  Jewifh  feaft,  it 
was  the  cuftom  of  every  father  of  a  family  to  break  the  un¬ 
leavened  bread,  and  to  give  to  every  gueft  a  portion,  faying, 
“  This  is  the  bread  of  affliction,  which  our  fathers  did  eat 
in  the  land  of  Egypt  a  cuftom  which,  we  may  be  fure, 
that  Clirift,  as  father  of  his  family,  would  religioufty  ob- 
ferve.  The  apofties  knew  well  that  they  were  not  eat¬ 
ing  the  identical  bread  which  their  fathers  did  eat  in 
Egypt,  but  the  feaft  upon  the  facrifice  then  offered  in 
commemoration  of  their  redemption  from  Egyptian  bon¬ 
dage  ;  and  therefore  when  they  faw  their  Mailer  after  fup¬ 
per  break  the  bread  again  and  give  it  to  each  of  . them, 
with  thefe  remarkable  words,  “  This  is  my  body  which  is 
given  for  you,  do  this  in  remembrance  of  me,”  they  mult 
have  concluded,  that  his  meaning  was  to  inftitute  a  rite 
which  fhould  to  the  end  of  the  world  hear  the  fame  rela¬ 
tion  to  his  facrifice  that  the  pafchal  fupper  bore  to  the 
facrifice  of  the  paffovtr. 

This  inference,  from  the  circumftances  attending  the  in¬ 
flitution,  bifhop  Warburton  thinks  confirmed  by  St  Paul’s 
mode  of  arguing  with  the  Corinthians,  on  their  impiety 
and  ahfurdity  in  partaking  both  of  the  Lord’s  table  and 
the  table  of  devils  ;  for  “  what  (fays  he)  had  the  eaters  cf 
the  facrifices  to  do  with  the  partakers  of  the  bread  and 
wine  in  the  Lord’s  Supper,  if  the  Lord’s  Supper  was  not 
a  feaft  of  the  fame  kind  with  their  feafts  ?  If  the  three 
feafts,  Jewifh,  Pagan,  and  Chriftian,  had  not  one  common 
nature,  how  could  the  apoftle  have  inferred  that  this  in¬ 
tercommunity  was  inconfiftent  ?  Ye  cannot  (fays  he) 
drink  the  cup  cf  the  Lord  and  the  cup  of  devils  ;  ye  cannot 


the  force  of  this  and  fimilar  objections,  fleer  a  middle 
^  courfe  between  the  mere  memoriaiift  and  the  advocate  for  a 
And  others, real  facrifice  in  the  holy  Eucharift,  and  infift  that  this  rite,  _  _  _  „ 

a  feaft  upon  though  no  facrifice  itfelf,  is  yet  a  feaft  upon  the  one  facri-^  be  partakers  of  the  Lord’s  table  and  the  table  of  devils.  For 
""  fice  offered  by  Chrift  and  flain  upon  the  crofs.  The  moil  though  there  might  be  impiety  in  the  promiscuous  ufe  of 

eminent  patrons  of  this  opinion  have  been  Dr  Cud  worth, 
bifhop  Warburton,  and  the  prefent  bifhop  of  Chefter ;  and 
they  fupport  it  by  fuch  arguments  as  the  following: 

4<  In  thofe  ages  of  the  world  when  victims  made  lo 
great  a  part  of  the  religion  both  of  Jews  and  Gentiles,  the 
facrifice  was  always  followed  by  a  religious  feafting  on  the 

thing  offered  3  which  was  called  the  feajl  u£cnr  or  after  the  devils  being  both  federal  rites,,  the  fame  man  could  no  more 

8  he 


Pagan  and  Chriftian  rites  of  any  kind,  yet  the  inconfjlency 
arifes  from  their  having  a  common  natuie,  and  confequent- 
ly,  as  they  had  oppofite  originals,  from  their  deftroying 
one  another’s  effeCis  in  the  very  celebration.  Sacrifices* 
and  feafts  upon  facrifices,  were  univerfallv  coiifidered  as  fe~ 
dtral  rites;  and  therefore  the  Lord’s  table  and  the  table  of 
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Supper,  be  partaker  of  both,  than  he  could  at  once  engage  to  ferve 
Supple,  both  God  and  the  devil.  This  is  the  apoftle's  argument 
^  m<mt‘  to  the  wife  men,  to  whom  he  appeals  ;  and  we  fee  that  it 
~"’~y  turns  altogether  upon  this  poftulatum,that  theChriftian  and 

Pagan  feafts  had  the  fame  fpecific  nature,  or  were  both 
feafts  upon  facrifices.  If  this  be  admitted,  it  is  eafy  to  fee 
why  St  Paul  deemed  thofe  who  ate  and  drank  unworthily 
guilty  of  the  body  and  blood  of  the  Lord  ;  for  if  the 
Lord's  Supper  be  a  feaft  upon  his  facrifice,  it  mull  have 
been  confidered  as  the  means  of  conveying  to  the  commu¬ 
nicants  all  the  benefits  of  his  death  and  paflion  ;  and  the 
profanation  of  fuch  a  rite,  by  rendering  his  death  ineffec¬ 
tual,  might  be  fitly  compared  and  juitly  equalled  to  the 
enormous  guilt  of  thofe  by  whom  his  blood  was  {bed.” 
In  reply  to  bifhop  Hoadley’s  remarks  upon  the  word 
xojvsmaj  his  brother  bifhop  obferves,  that  u  had  the  apoftle 
meant  what  the  learned  writer  makes  him  to  mean,  he 
would  doubtlefs  have  faid  K'ilVUVlCC  V  JUM  £i£  T3  (TUf/.Ot f  4  yOUT 
communion  in  the  body — your  eating  it  jointly.’  St  Paul 
(continues  lie)  knew  how  to  exprefs  himfelf  properly,  as 
appears  from  a  paflage  in  his  epiftle  to  the  Philippiaus, 
where,  profefledly  ipeaking  of  the  joint  participation  of  a  blef- 
nng,  he  ufes  thefe  words,  xoivaiiii  <ir  to  tv*yytx,ov,  ‘your 
communion  in  the  gofpel.’  To  the  other  remark,  that 
no  fpiritual  part  could  be  thought  of  in  the  table  of  idols, 
becaufe  an  idol  is  faid  by  the  apoftle  to  be  nothing ,  bifhop 
Warburton  replies,  “  that  by  St  Paul  the  Gentiles  are  faid 
to  have  facrificed  to  devils,  and  thofe  who  ate  of  fucli  fa- 
crifiees  to  have  had  communion  with  devils  :  now  the  de¬ 
vil  (continues  bis  Lordfhip)  was  in  St  Paul’s  opinion 
Something. ”  But  the  inference  which  the  apoftle  draws 
from  the  acknowledged  truth,  that  the  cup  of  bleffing 
which  we  blefs  is  the  communion  of  the  blood  of  Chrift, 
and  the  bread  which  tve  break  the  communion  of  the  bo- 
'  j  Ghrift,  puts  his  meaning,  our  author  thinks,  be- 
1  C.r.  *.  fond  a11  doubt.  He  faysf,  that  the  partaking  of  one 
bread  makes  the  receivers  of  many  to  become  one  body. 
A  juft  inference,  if  this  rite  be  of  the  nature  of  a  feajl  upon 
toe  faa-ifire  ;  for  then  the  communion  of  the  body  and  blood  of 
uhrijl  unites  the  receivers  into  one  body  by  an  equal  dif- 
tnbution  of  one  common  benefit.  But  if  it  be  only  a  ge- 
neral  commemoration  of  a  deceafed  benefaftor,  it  leaves 
the  receivers  as  it  found  them,  not  one  body,  but  many  fe- 
parate  prof ffors  of  one  common  faith. 

1  bus  have  we  given  fuch  a  view  as  our  limits  would 
permit  us  to  give,  of  the  principal  opinions  that  have  been 
held  resetting  the  nature  and  end  of  the  Lord’s  Supper. 
derftooci.lt  u  an  ordinance  which  feems  not  to  be  generally  under- 
hood  ;  though,  being  intended  to  fhow  forth  the  Lord’s 
death  til!  he  come,  it  is  furely  of  fufficient  importance  to 
engage  the  attention  of  every  ferious  Chriftian. '  The  moft 
coniiderable  Proteftant  divines  who  have  exprefsly  written 

bfhis  n?T  J;hnfon  in  his  Ynl,ood>  Sacrifi“:  Cudwonh 

c™ce™ng  the  true  Nature  of  the  Lord's 
Supper  ;  Hoadley  in  his  Plain  Account;  and  Warburton  in 
In l  Rational  Account.  The  notions  ofCudwortl,  and  War- 

from  thofe  of"!  !mr’  "  PerhapS  tl,C>'  d;ffe  Ilot  much 
At  i  l  l'1'”  ™  33  I?ny  readers  feem  to  imagine. 
At  any  rate,  the  arguments  by  which  Warburton  fupports 

'i3  d  d7  ™ft  ome  force,  iince  it  is  faid  that 

Hoachey  lnmfelf  acknowledged  they  would  be  unanfwer- 

retl  facr?fice.U  ^  Pr°Ved  ^  ***  death  of  Chriit  "'as  a 

whS!wHMENTL  'n  literature,  an  appendage  to  fupply 

2?:  f  i***’*-*-  fa*  4K 
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SUPPORTED,  In  heraldry,  a  term  applied  to  the  up- 
permoft  quaiters  of  a  fhiekl  when  divided  into  feveral  quar¬ 
ters,  thefe  Teeming  as  it  were  fupported  or  fuftained  by  thofe 
below,  1  he  chief  is  faid  to  be  lupported  when  it  is  of  two 
colours,  and  the  upper  colour  takes  up  two-thirds  of  it.  In' 
this  cafe  it  is  fupported  by  the  colour  underneath. 

SUPPORTERS,  in  heraldry,  figures  in  an  achieve¬ 
ment  placed  by  the  hde  of  the  fhield,  and  Teeming  to  fup- 
port  or  hold  up  the  fame.  Supporters  are  chiefly  figuies 
of  beads  :  figures  of  human  creatures  for  the  like  purpofe 
are  called  tenants.  r 

SUPPOSITION,  in  mufre,  is  v/hen  one  of  the  parts 
dwells  on  a  note,  while  another  part  makes  two  or  more 
lefler  notes  equivalent  to  it,  by  conjoint  degrees. 

Snppofition  is  defined  by  a  late  author  the  ufing  of  two 
fucceflive  notes,  of  the  fame  value  as  to  time  ;  the  one  where¬ 
of,  being  a  difeord,  fuppofes  the  other  a  concord. 

The  harmony,  Mr  Malcolm  obferves,  is  always  to  be  full 
on  the  accented  parts  of  the  bar  or  meafure  ;  but,  on  the 
unaccented,  difeords  may  tranfiently  pafs,  without  any  of¬ 
fence  to  the  ear.  This  tranfknt  ufe  of  difeords,  followed  by 
concords,  make  what  we,  after  the  French,  call  fuppojition . 

Concords  by  fuppofition  are  thofe  where  the  continued 
bafs  adds  or  fuppofes  a  new  found  below  the  fundamental 
bafs  ;  whence  fuch  concords  always  exceed  the  extent  of  the 
o&ave.  Of  thefe  concords  there  are  three  forts,  all  which 
are  concords  of  the  feventh  :  the  firft,  when  the  added  found 
is  a  third  below  the  fundamental  found ;  fuch  is  the  con¬ 
cord  of  the  ninth  :  and  if  the  concord  of  the  ninth  is 
formed  by  the  mediant,  added  below  the  fenfiblc  concord 
in  the  minor  mode,  then  the  concord  is  called  the  fuperfuous 
Jfth.  The  fecond  kind  is,  when  the  fuppofed  found  is  a 
fifth  below  the  fundamental  found,  as  in  the  concord  of  the 
fourth  or  eleventh  ;  and  if  the  concord  is  fenflble,  and  the 
tonic  be  fuppofed,  this  concord  is  called  the  fuperjuous  fe- 
vent/j.  The  third  kind  is  that  where  the  fuppofed  found  is 
below  a  concord  of  the  diminifhed  feventh  :  if  ijt  is  a  fifth 
below,  /.  e.  if  the  fuppofed  found  be  the  mediant,  the  con¬ 
cord  is  called  the  concord  of  the  fourth  and  fuperfuous  fifth  : 
if  it  is  a  feventh  below,  i.  e.  if  the  fuppofed  found  be  the 
tonic,  the  concord  is  called  the  lejfer  Jixth  and  fuperfuous  fe¬ 
venth .  J 

SUPPOSI  TORY,  a  kind  of  medicated  cone  or  ball, 
which  is  introduced  into  the  anus  for  opening  the  belly. 

It  is  ufually  compofed  of  common  honey,  mixed  up  with 
either  foap  or  oil,  and  formed  into  pieces  of  the  length  and 
thicknefs  of  the  little  finger,  only  pyramidal.  To  the  com- 
poiitron  is  fometimes  alfo  added  powder  of  fcammony,  eu- 
phorbium,  coiocynthis,  fait,  aloes,  &c.  according  to  the  cafe 
of  the  patient. 

The  fuppoiitory  was  Invented  for  the  convenience  of  fuch 
as  have  an  averfion  to  the  taking  of  clyfters  ;  or  to  be  ufed 
when  the  difeafe  does  not  allow  thereof. 

SUPPRESSION,  in  medicine,  is  generally  ufed  to  figni- 
fy  a  retention  of  urine  or  of  the  menfes. 

SUPPURA  ITON,  the  fecond  way  wherein  an  inflam¬ 
mation  terminates ;  being  a  converfion  of  the  infpiflated 
blood  and  the  firft  adjacent  parts,  as  the  veffels  and  fat  into 
pus  or  matter  ;  which  diforder,  when  it  has  not  yet  found 
an  opening,  is  generally  called  an  abfeefs. 

SUPRACOSTALES,  in  anatomy.  See  Table  of  the 
Muffles  in  Anatomy. 

•SUPRA  LAPS  A  RIANS,  in  theology,  perfons  who 
hold  that  God,  without  any  regard  to  the  good  or  evil 
works  of  men,  has  refolved,  by  an  eternal  decree,  fupra  lap- 


«  courrt  °f  phi'  -  “rd»4  <?  4  ““ 

1  wuiiout  it,  or,  in  other  words,  that  God  intended  to  glorify  his  juftice 
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in  the  condemnation  of  fome,  as  well  as  hie  mercy  in  the  fal- 
vation  of  others;  and  for  that  purpofe  decreed  that  Adam 
fhonld  neceflarily  fall,  and  by  that  fall  bring  himfelf  and  all 
his  offspring  into  a  date  of  ever  lading  condemnation. 

Thefe  are  alfo  called  antehpfaries ,  and  are  oppofed  to  fub- 

lapfaries  and  infialapfaries.  .  # 

According  to  the  fupralaofarians,  the  object  o.  predefti* 
nation  is,  howo  creahhs  et  labilis  ;  and,  according  to  the 
fublapfarians  and  infralaofavians,  homo  creatus  et  lapfus . 

SUPRASPINATUS,  in  anatomy.  See  Table  of  the 
M v fries  in  An ato m y . 

SUPREMACY,  the  fuperiority  or  fbvercignty  of  the 
hinr.  See  Sovereignty. 

SIJR,  or  Shur  (anc.  geog.),  a  defert  of  Arabia  Petrosa, 
extending  between  Paledinc  and  the  Arabian  Gulph  ;  into 
which  the  Ifraelites,  after  marching  through  the  Red  Sea, 
find  came  (Exod.  xv.  22.)  Again  (Numb,  xxxiii.  S-),  itis 
faid,  that  from  the  fea  they  went  three  days  journey  into  the 
Wildernefs  of  Etham  ;  whence  fome  conclude  that  Etham 
and  Shur  are  the  fame  wildernefs  ;  or  only  differ  as  a  part 
from  the  whole,  Shur  being  the  general  name,  and  Etham 
that  part  of  it  lying  neared  to  the  place  of  encampment  of 
the  fame  name.  We  know  fo  little  of  the  geography  of  thefe 
places  that  there  is  more  room  for  deputation  than  for  dcci- 
fion.  As  to  the  route  which  the  Ifraelites  followed  in  their 
paffa ge  through  the  Red  Sea,  Mr  Bryant,  we  think,  has 
given  the  mod  fatisfaftory  account  in  his  late  work  on  the 
Plagues  of  Egypt.  —  Shut  is  now  called  Co*  ovdeL 

SURAT,  a  city  of  Indodan,  belonging  to  Britain,  on 
the  weftern  coad  of  the  peninfula,  a  little  to  the  northward 
of  Bombay,  and  about  16  miles  up  the  river  Tapper  It  is 
but  of  modern  date,  and  is  a  mod  remarkable  indance  of 
the  power  of  trade  to  bring  wealth  and  population  to  any 
fpot  where  it  can  be  brought  to  fettle.  Towards  the  mid¬ 
dle  of  the  lad  century  this  place  was  only  the  retort  of  a 
few  merchants,  who,  under  the  (helter  of  an  old  infignificant 
cadle,  laid  the  firft  foundations  of  a  city  now  ahnod  as  large 
and  fully  as  populous  as  London  within  the  walls,  and  con¬ 
taining  many  fine  buildings  of  Indian  archite&ure,  which 
is  partly  Gentoo  and  partly  Morifquc.  Tliofe  of  the  great- ^ 
eft  note  are  fo  contrived,  that  the  gateway  is  defenfible 
againd  any  fudden  irruption  of  a  few  armed  men.  The  pri¬ 
vate  apaitments  lie  backwards  for  the  conveniency  of  the 
women,  of  whom  the  Moors  are  remarkably  jealous.  They 
are  fond  of  having  one  room,  in  the  midft  of  which  a  foun* 
tain  keeps  playing,  and  which,  by  its  rioife,  lulls  them  to 
ileep,  and  refrefhes  the  room  by  its  coolnefs ;  but  thus  a 
damp  is  produced,  which  would  be  very  dangerous  to  Euro¬ 
peans.  They  have  alfo  generally  a  faloon  with  fountains 
playing  in  it,  which,  with  the  variegated  flower-beds,  in 
which  they  are  very  curious,  makes  a  beautiful  profpeft. 
During  the  inlenfe  heats  of  fummer  they  have  country  re¬ 
tirements  a  little  way  out  of  town,  where  they  refide,  or  go 
In  parties  to  amufe  themfelves.  The  ftreets  are  irregularly 
laid  out  ;  but  have  one  property  which  renders  it  agreeable 
to  walk  in  them,  viz.  that  a  competent  width  being  left  at 
bottom,  the  upper  dories  of  the  houfes  projed  over  one  an¬ 
other  in  fuch  a  manner,  that  people  may  with  eafe  converfe 
from  them  ;  by  which  means  the  ftrect  is  agreeably  {haded, 
at  the  fame  time  that  a  proper  ventilation  is  not  impeded, 
but  rather  promoted.  The  (hops,  notwithftanding  the  vaft 
trade  carried  on  in  this  great  and  populous  city,  have  a 
very  mean  appearance,  owing  to  the  dealers  keeping  their 
goods  in  warchoufes,  and  felling  by  famples. 

No  place  is  better  fupplied  with  provisions  than  the  city 
of  Surat  while  its  communication  with  the  country  remains 
open.  Befides  the  unbounded  importation,  by  which  every 


article  is  brought  here  in  great  abundance,  the  natural  pm.  i 
duaions  of  the  foil  are  excellent,  though  lefs  cheap  than  in 
other  parts  of  India,  as  at  Bengal  efpccially  ;  yet  in^  that 
place,  though  the  cattle  and  poultry  are  bought  originally 
at  a  very  low  rate,  they  turn  out  very  dear  by  the  time  they 
are  fed  for  the  table.  Here,  however,  all  kinds  of  eatables 
may  be  had  at  a  reafonable  price,  ready  for  immediate  ufe, 
and  as  good  as  can  be  found  anywhere,  ihe  wheat  of  Su- 
rat  is  famous  all  over  India  for  its  fingular  fubdance,  white- 
nefs,  and  tafte  ;  and  its  tailads  and  roots  are  likewife  of  an 
excellent  quality.  There  are  alfo  many  kinds  of  wild* fowl 
and  other  game  to  be  had  at  an  eafy  rate  ;  but  for  .wines 
an.4,  fpirituous  liquors  they  depend  moftly  on  importation. 

Surat  was  furrounded  with  a  wall  in  a  fhort  time  alter  it 
had  affumed  the  form  of  a  town.  The  fortification,  how¬ 
ever,  was  meant  only  to  prevent  the  incurfiors  of  the  Mah- 
rattas,  who  had  twice  pillaged  it ;  fo  that  the  place  was  by 
no  means  capable  of  danding  any  regular  fiege.  Even  the 
caflle  appears  but  a  poor  defence,  being  mounted  with  can¬ 
non  here  and  there,  without  any  order,  or  without  any 
thing  like  an  attempt  towards  military  archite&ure. 

In  this  city,  before  the  I*  aft  India  company  became  in- 
vefted  with  the  poffeflion  of  Bombay  ,  was  the  prefidency  of 
their  affairs  on  the  wedern  coad.  For  this  vmrpofe  they 
had  a  factory  eftablifhed  there  with  great  privileges  by  the 
Mogul  government ;  and  even  after  the  prefidency  was  efta¬ 
blifhed  at  Bombay,  they  continued  a  fadtoiy  here  at  one  of 
the  bed  houfes  in  the  city  ;  which  yet  not  being  fpacious 
enough  to  contain  their  effects,  they  hired  another  at  fome 
didance  from  it,  and  nearer  the  water-fide,  which  was  called 
the  new  fadtory.  In  the  mean  time,  the  city  fiourifhed,  and 
became  the  centre  of  all  the  Indian  trade,  being  much  more 
frequented  for  the  fake  of  foreign  merchandize  than  for  ei¬ 
ther  the  natural  productions  or  manufactures  of  the  country, 
though  they  alfo  made  a  confiderable  part  of  its  commerce. 
In  fhort,  there  was  fcarce  any  article  of  merchandize  but 
what  was  to  be  found  at  all  times  in  Surat,  alinoft  as  readily 
as  in  London  itfelf.  While  the  Mogul  government  was  in 
its  vigour,  there  was  fuch  a  fhow  of  judice  kept  up,  as  in- 
.  duced  merchants  of  all  religions  and  denominations  to  take 
lip  their  refidence  in  the  city.  The  Gentoos  efpecially  re- 
forted  thither,  in  order  to  avoid  the  oppreffions  ot  their  own 
government.  Great  care  indeed  was  taken  that  no  very  fla¬ 
grant  a£ts  of  opprefiion  fhould  be  committed  ;  fo  that,  in 
what  fometimes  happened,  appearances  were  at  lead  kept 
up  ;  and  the  oppreffions  of  government  were  chiefly  owing 
to  the  animofities  and  rivalfhip  of  the  merchants  themfelves. 
As  an  indance  of  the  gneat  extent  to  which  commerce  was 
pufhed  in  Surat,  we  (hall  here  quote  from  Mr  Grofe,  what 
is.  faid  by  Captain  Hamilton  of  a  merchant  named  Abdulga - 
jour ,  viz.  “  That  he  drove  a  trade  equal  to  the  Eaft  India 
company  :  for  he  had  known  him  fit  out  in  a  year  above 
20  fail  of  fhips,  between  300  and  800  tons,  none  of  which 
had  lefs  of  his  own  dock  than  L.  20,000,  and  fome  of  them 
L.  25,000.  After  that  foreign  dock  was  fent  away,  it 
behoved  him  to  have  as  much  more  of  an  inland  dock  for 
the  following  year’s  market.”  On  the  deceafe  of  this  mer¬ 
chant,  the  government  feized  on  a  million  of  his  money;  and 
his  grandfon  was  not  only  deprived  of  all  that  he  poffeffed, 
but  barbaroufly  murdered  through  the  envy  and  treachery  of 
his  brother  merchants,  and  the  rapacity  of  the  governor. 

The  city  of  Surat  was  taken  and  ruined  by  the  Portu- 
guefe  in  1520;  and  it  was  not  till  after  this  misfortune 
that  it  became  fuch  a  celebrated  emporium.  All  the  In¬ 
dian  merchants  who  had  been  accuftomed  to  trade  thither 
contributed  to  re.eftablifh  it ;  but  it  was  not  till  near  a  cen¬ 
tury  after  that  it  became  the  general  ftSple  of  Indian  and 

European 
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Surat,  European  merchandize  ;  when  the  Dutch  appearing  in  the 
» C*iargc*  Indian  ocean,  liad  deprived  the  Portuguefe  of  all  their  con- 
quells  on  that  coall,  and  almoll  entirely  ruined  their  trade. 
The  Englifli  eftabliffied  a  factory  here  in  1609,  the  Dutch  in 
1616,  and  the  French  in  1665.  In  procefs  of  time,  the 
Indian  feas  being  greatly  infefled  by  pirates,  a  naval  officer 
was  appointed  by  the  Mogul  to  keep  them  in  awe.  Thi: 


1  SUE 

SURCINGLE*  a  girdle  wherewith  the  clergy  of  the  Sureingle 
church  of  England  ufually  tie  their  caflbcks,  See  Gir¬ 
dle. 

SURCOAl ,  a  coat  of  arms,  to  be  worn  over  body  ar¬ 
mour.  , 

1  he  furcoat  is  properly  a  loofe  thin  taiTety  coat,  with 
arms  embroidered  or  painted  on  it.  Such  as  is  worn  by 


rr  '  c-D  /  N^/r  r  1  u  j  l  1  •  V  r  t  i  , .  ,  or  Paintea  on  ouch  as  is  worn  bi 

officer  was  named  Siddee  ( a)  Mu/foot,  who  had  been  cftief  of  heralds,  anciently  alfo  ufed  by  military  men  over  their  ar- 

an  Ethiopian  colony  fettled  at  Rajapore.  Here  he  had  col-  mour  to  diflin guifh  themfelves  bv  7 
l.AM  fnmp  nf  *nA  t\r\  SURD,  in  arithmetic  and  algebra,  denotes  any  number 

or  quantity  that  is  incomnienfurable  to  unity  :  otherwife 
called  an  irrational  number  or  quantity .  See  Algebra* 
Part  I.  Chap.  IV. 

^  SURETY,  in  law,  generally  fignifies  the  fame  with 


le£ed  ferae  vefTels  oc  confiderable  force,  and  carried  on  fome 
trade,  till  he  was  difpoffeffcd  by  the  Mahrattas ;  upon  which 
he  repaired  to  Bombay,  and  afterwards  to  Surat,  where  he 
was  appointed  admiral  on  that  flation  to  the  Motrul,  with  a 
yearly  revenue  of  about  L.  36,000  Sterling.  Though  he 
had  no  power,  independent  of  the  marine,  he  feized  on 
the  caflle,  encroached  on  the  town,  and  appropriated  to 
himfeif  a  third  part  of  its  revenues,  under  pretence  of  ar¬ 
rears  due  in  his  appointed  revenue.  Another  third  was  paid 
to  the  Mahrattas,  to  prevent  their  depredations  upon  trade 
in  the  open  country  ;  but  they,  not  Satisfied  with  this  fti- 
p nlation,  watched  an  opportunity  to  plunder  the  town, 
which  was  kept  in  fubje&ion  by  Siddee  Muffoot  till  his 
death,  which  happened  in  1756. 

Siddee  Muffoot  was  fucceeded  by  his  fon,  who  foon  ren¬ 
dered  himfeif  very  difagreeable  to  the  inhabitants.  In  17^8 
the  Englifh  fadory  was  greatly  oppreffied  by  him,  and  the 
black  merchants  treated  ftill  worfe  ;  on  which  the  latter  ap¬ 
plied  to  Mr  Ellis  the  Englifh  chief  at  that  time,  defiriiig 
him  to  recommend  it  to  the  prefidency  of  Bombay  to  take 
the  cattle  by  force  out  of  the  hands  of  the  ufurper.  This 
propofal  proving  agreeable,  Admiral  Pococke,  who  was  then 
with  his  iejuadron  at  Bombay,  readily  concurred  in  fuppoit- 
inur  the  expedition.  1  he  enterprise  was  conduced  with  the 
ufual  fuccefs  attending  the  Britiffi  arms  ;  and  Captain  Mait¬ 
land  the  condudor  took  poffidflon  of  the  cattle  with  its  re¬ 
venue  m  name  of  the  Eaft  India  company,  who  were  con¬ 
firmed  in  the  government  by  grants  from  the  Mogul. 

SURCHARGE  of  the  Forest,  is  when  a  commoner 
puts  more  beads  in  the  fored  than  he  has  a  rioht  to.  See 
Forest.  0 

Surcharge  cf  Commot /,  is  a  difturbance  of  common  of 
padure,  by  putting  more  cattle  therein  than  the  padure  and 
herbage  will  fuftain,  or  the  party  hath  a  right  to  do.  This 
injury  can  only  happen  where  the  common  is  appendant  or 
appurtenant,  and  of  courfe  limitable  by  law  ;  or  where 
when  in  graft,  it  is  exprefsly  limited  and  certain;  for  where 
a  man  hath  common  in  grofs,  fans  nombre ,  or  without  dint 

HP  nonnA  Y  _  T  1  •  •  _ 


SURF,  is  a  term  ufed  by  feamen  to  exprefs  a  peculiar 
fwell  and  breaking  of  the  fea  upon  the  (horc.  It  fometimes 
forma  but  a  Angle  range  along  the  fhore,  and  at  others  three 
01  four  behind  one  another  extending  perhaps  half  a  mile 
out  to  fea.  The  furf  begins  to  affume  its  form  at  fome  di¬ 
dance  from  the  place  where  it  breaks,  gradually  accumula¬ 
ting  as  it  moves  forward  till  it  gain,  not  uncommonly,  in 
places  within  the  limits  of  the  track-winds,  a  height  of  1 5 
or  20  feet,  when  it  overhangs  at  top,  and  falls  like  a  cafcade 
with  great .  force  and  a  prodigious  noife.  Countries  where 
furfs  prevail  require  boats  of  a  particular  conftru&ion  very 
different  from  the  greater  part  of  thofe  which  are  built  in- 
Europe.  In  fome  places  furfs  are  great  at  high,  and  in 
ethers  at  low  water;  but  we  believe  they  arc  uniformly  moft 
violent  during  the  fp ring- tides. 

It  is  not  eafy  to  affign  the  caufe  of  furfs.  That  they  arc 
affc&ed  by  the  winds  can  hardly  be  queftioned  ;  but  that 
they  do  not  proceed  from  the  immediate  operation  of  the 
wind  in  the  places  where  they  happen,  is  evident  from  this 
circumdance,  that  the  furf  is  often  highed  and  mod  violent 
wheie  there  is  lead  wind,  and  vice  verja.  On  the  coad  of 
Sumatra  the  highed  are  expeiienced  during  the  fouth-eaft 
monfoon,  which  is  never  attended  with  fuch  gales  as  the 
north-wed.  As  they  are  mod  general  in  the  tropical  lati¬ 
tudes,  Mr  Marfdcn,  who  feems  to  have  paid  much  attention 
to  the  fubjedt,  attributes  them  to  the  trade-winds  which 
prevail  at  a  didance  from  fhore  between  the  parallels  of  30 
degiees  north  and  fouth,  whofe  uniform  and  invariable  ac¬ 
tion  caufes  a  long  and  conitant  1  well,  that  exids  even  in  the 
calmed  weather,  about  the  line,  towards  which  its  diredion 
tends  from  either  fide.  This  fwell,  when  a  fqual-l  happens 
or  the  wind  frefhens  up,  will  for  the  time  have  other  fub- 


he  cannot  be  a  furcharge.  In  this  cafe  indeed  there  n!nd  Wmd  frcfll*n8  UP>  W1|.1/0r  the  have  other  fub- 

be  left  fufficient  for  the  lord’s  own  beads  *  *  x?  WaVCS  °n  ^  e?tent  lts  fur^ace»  breaking  often  in  a 

' .  direction  contrary  to  it,  and  which  will  again  iubfide  as  a 

calm  returns,  . j  _  .  •»  » 


,,  for  furcharSinS  the  common  are  by 

the  lord  s  detaining  the  furplus  number,  or  bv  his  bring¬ 
ing  an  aftion  of  trefpafs,  or  by  a  fpecial  adion  on  the  cafe, 
lnIh!i^LCOm,Wnfr  be  Pontiff.  The  ancient  and 


calm  returns,  without  having  produced  on  it  any  perceptible 
effed.  Sumatra,  though  not  continually  expofed  to  the 
fouth-ead  trade-wind,  is  not  fo  didant  but  that  its  influence 
may  be  prefumed  to  extend  to  it ;  and  accordingly  at  Poolo 

1-Vlanrr  tlw>  f ..v  V,  _ .V  r.  t  •  n  .  „ 


moft  effea.il  method  of  proceedine  i  bv  wri IT,  TJ  ^  Preflin?ed/°  *>  it ;  and  accordingly  at  Pool o 

furement  of  padure.  S  y  o.  admea-  Pefang,  near  the  fouthem  extremity  of  the  ifland,  a  conftant 

Writ  of  Second  Surcharge  de  fecund n  !fa  18 ^^rvcd,  even  after  a  ftrong  north-wed  wind, 

given  by  the  ftatute  of  Weftm.l{,  V [i/t  t  u  “  1  h‘S  lncefrant  and  Powerful  fwell  rolling  in  from  an  ocean, 

after  the  admeafurement  of  pafture  hath’  •  au’  j?6"  evtat°  ths  PoIe>  feems  an  agent  adequate  to  the  pro¬ 
right,  the  fame  defendant  LSres  the  ~  ^  ?™l«ced  on  the  coaft  ;  whilft  its  very  five 

and  thereby  the  fheriflf  is  directed  toinouire  Kv  agT  ’  -t0  bel11^  overlooked.  It  reconciles  almoft  all 

ther  the  defendant  has  in  fa£  again  furcharaerl  ^  "  ^  ^  dl®cuI.ties  whlch  the  phenomena  feem  to  prefent,  and  m 
and  if  he  has,  he  (hall  then  forfeit  to  the  kinflv  C?mmon;  particular  it  accounts  for  the  decreafe  of  the  lurf  during  the 
merary  cattle  put  in,  and  alfo  (hall  nav  /  *C  ^uPern.u"  north-weft  monfoon,  the  local  wind  then  counteracting  the 
plaintiff.  p  y  damages  to  the  operation  of  the  general  one  ;  and  it  is  corroborated  by  an 

obfemtion,  that  the  furfs  on  the  Sumatran  coaft  ever  begin* 

to 


(  )  When  the  Abyffiman  Haves  are  promoted  to  any  office  under  the  Mogul  government,  they  are  called  Siddm. 
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Surface,  -to  break  at  their  fouthern  extreme,  the  motion  of  the  fwell 
Surfeit.  not  beJnCp  perpendicular  to  the  dire&ion  of  the  (hore.  This 
eXplanation  of  the  phenomena  is  certainly  plaufible  ;  but,  as 
the  author  candidly  acknowledges,  objections  may  be  urged 
to  it.  The  trade-winds  and  the  fwell  occafioned  by  them 
are  remarkably  fteady  and  uniform  ;  but  the  fuits  are  much 
the  reverfe.  How  then  comes  an  uniform  caufe  to  pioduce 
unfteady  effe&s  ? 

In  the  opinion  of  our  author  it  produces  no  unfteady  ef¬ 
fects.  The  irregularity  of  the  furfs,  he  fays,  is  perceived 
only  within  the  remoter  limits  of  the  trade-winds.  But  the 
equatorial  parts  of  the  earth  performing  their  diurnal  revolu¬ 
tion  with  greater  velocity  than  the  reft,  a  larger  circle  being 
defcribed  in  the  fame  time,  the  waters  thereabout,  from  the 
ftronger  centrifugal  force,  may  be  fuppofed  more  buoyant  ; 
to  feel  Jefs  reftraint  from  the  fluggilh  principle  of  matter  ; 
to  have  lefs  gravity  ;  and  therefore  to  be  more  obedient  to 
external  impulfes  of  every  kind,  whether  from  the  winds  or 
any  other  caufe. 

SURFACE.  See  Superficies. 

SURFEIT,  in  medicine,  a  licknefs  with  a  fenfation  of  a 
load  at  the  ftomach,  ufually  proceeding  from  fome  error  in 
diet,  either  with  regard  to  the  quantity  or  quality  of  the 
food  taken.  Sometimes,  however,  a  furfeit  is  only  a  ple¬ 
thora  from  indolence  and  full  but  improper  feeding  ;  in 
which  cafe  perfpiration  is  defective;,  and  eruptions  form 
themfelves  on  the  fkin. 

A  furfeit  from  animal  food,  as  mufcles,  putrid  flefh,  &c. 
is  beft  remedied  by  the  life  of  vegetable  acids,  which  may 
be  taken  diluted  with  water,  a  vomit  being  premifed,  and 
this  even  though  a  vomiting  and  purging  both  attend. 

When  an  excefs  of  feeding  is  the  caufe,  the  prims  vise 
being  evacuated,  and  the  nature  of  the  plethora  attended  to, 
that  the  load  may  be  properly  evacuated,  the  indication  of 
cure  will  be,  to  recover  the  perfpiratory  difcharge,  confident 
with  which  diuretics  may  be  ufed  in  preference  to  medicines 
which  produce  any  other  evacuation. 


]  s  u  R 

Surfeit,  in  farriery.  See  Farriery,  §  xix.  Surfeit 

SURGE,  in  the  lea-language,  the  fame  with  a  wave.  II 

See  Wave.  „ 

SURGEON,  or  Chirurgeon,  one  that  profeffes  the  art 

of  Surgery. 

In  England  there  are  two  diftind  companies  of  furgeons 
now  occupying  the  fciefice  or  faculty  of  furgery  ;  the  one 
company  called  barbers ,  the  other  furgeons ,  which  latter  are 
not  incorporated. — The  two  are  united  to  fue,  and  be  fued, 
by  the  names  of  mafters  or  governors  and  commonalty  of 
the  myftery  of  barbers  and  lurgeons  of  London.  3  2  H.  VIII. 
c.  42. 

No  perfon  ufing  any  barbery  or  {having  in  London,  fhall 
occupy  any  furgery,  letting  of  blood,  or  other  matter ; 
drawing  of  teeth  only  excepted.  And  no  perfon  ufing  the 
myftery  or  craft  of  furgery  (hall  occupy  or  exercife  the  feat 
or  craft  of  barbary,  or  (having,  neither  by  himielf,  nor 
any  other  for  his  ufe.  32  H.  VIII.  c.  42. 

By  the  fame  ftatute,  lurgeons  are  obliged  to  have  figns  at 
their  doors. 

The  French  chirurgeons  being  refilled  to  be  admitted  in¬ 
to  the  univerfities  (notwithftanding  that  their  art  makes  a 
branch  of  medicine),  on  pretence  or  its  bordering  a  little  on 
butchery  or  cruelty,  aflbeiated  themfelves  into  a  brother¬ 
hood,  under  the  protection  of  b.  Cofinus  and  S.  Damian: 
on  which  account,  according  to  the  laws  of  their  inliitution, 
they  are  obliged  to  drefs  and  look  to  wounds  grads  the  fir  ft 
Monday  of  each  month. 

They  diftinguifb  between  a  chirurgeon  of  the  long  robe 
and  a  barber-chirurgeon.  The  firft  has  ftudied  phyfic,  and 
is  allowed  to  wear  a  gown.  The  (lull  of  the  other,  befides 
what  relates  to  the  management  of  the  beard,  is  fuppofed  to 
be  confined  to  the  moreVimple  and  eafy  operations  in  chi- 
rurgy  ;  as  bleeding,  tooth-drawing,  &c. 

They  were  formerly  diftinguifhed  by  badges  :  thofe  of 
the  long  gown  bore  a  cafe  of  inftruments  ;  the  barber,  a 
bafon.  4 


SURGERY, 


THAT  part  of  medicine  which  treats  of  difeafes  to  be 
cured  or  alleviated  by  the  hand,  by  inftruments,  or 
by  external  applications. 


Chap.  I.  Hi  ft  or y  of  Surgery. 

That  furgery  was  coeval  with  the  other  branches  of 
medicine,  or  perhaps  antecedent  to  any  of  them,  will  not 
admit  of  doubt.  The  wars  and  contentions  which  have 
taken  place  among  mankind  almoft  ever  fince  their  creation, 
1  neceffarily  imply  that  there  would  be  occafion  for  furgeons 
Surgery  at  a  very  early  period  ;  and  probably  thefe  external  injuries 
Uac”  would  for  fome  time  be  the  only  difeafes  for  which  a  cure 
would  be  attempted,  or  perhaps  thought  pra&icable. — In 
the  facred  writings  we  find  much  mention  of  baliams,  parti¬ 
cularly  the  balm  of  Gilead,  as  excellent  in  the  cure  of  wounds; 
though  at  the  fame  time  we  are  informed  that  there  were 
dome  wounds  which  this  balfam  could  not  heal. 
a  Concerning  the  furgery  pra&ifed  among  the  Egyptians, 

Hiftory  of  Jews,  and  Afiatic  nations,  we  know  little  or  nothing.  The 
it  among  Greeks  were  thofe  from  whom  the  art  defeended  to  11s, 
the  Greeks,  though  they  confefiedly  received  it  from  the  eaftern  nations. 

The  firfi  Greek  furgeons  on  record  are  AUculapius  and  his 
foils  Podalirius  and  Machaon.  .ZEfculapius  flourifiied  about 
50  years  before  the  Trojan  war ;  and  his  two  fons  diftin- 


guiftied  themfelves  in  that  war  both  by  their  valour  and  fkill  Hifo? 
in  curing  wounds.  This  indeed  is  the  whole  of  the  medical 
(kill  attributed  to  them  by  Homer  ;  for  in  the  plague  which 
broke  out  in  the  Grecian  camp,  he  does  not  mention  their 
being  at  all  confulted.  Nay,  what  is  {hill  more  ftrange,  tho* 
he  fometimes  mentions  his  heroes  having  their  bones  broke, 
he  never  takes  notice  of  their  being  reduced  or  cured  by  any 
other  than  fupernatural  means  ;  as  in  the  cafe  of  iEneas, 
whofe  thigh-bone  was  broken  by  a  ftone  caft  at  him  by  Dto- 
med.  The  methods  which  thefe  two  famous  furgeons  ufed 
in  curing  the  wounds  of  their  fellow-ioldiers  feems  to  have 
been  the  extrading  or  cutting  out  the  darts  which  infh&cd 
them,  and  applying  emollient  fomentations  or  ftyptics  to 
them  when  necefiary :  and  to  thefe  they  undoubtedly  attri¬ 
buted  much  more  virtue  than  they  could  pofiibly  poffefs; 
as  appears  from  the  following  lines,  where  Homer  deferibes 
Eurypylus  as  wounded  and  under  the  hands  of  Patroclus, 
who  would  certainly  pra&ife  according  to  the  dire&ions  of 
the  furgeons. 

Patioclus  cut  the  forky  fteel  away  ; 

Then  in  his  hands  a  bitter  root  he  bruis’d, 

The  wound  he  wafh’d,  the  ftyptic  juice  infus’d. 

The  clcftng  flfh  that  inftant  ceas’d  to  glow  ; 

The  wound  to  torture,  and  the  blood  to  flow. 


Tift 


jhap.  I.  S  U  R 

HHVory.  Till  the  days  of  Hippocrates  we  know  very  little  of  what 
~  v  was  the  pra&ice  of  the  Greek  furgeons.  From  him,  how¬ 
ever,  we  learn,  that  the  pra&ice  of  blood-letting,  cupping, 
and  fcarification,  was  known  to  them  ;  alfo  the  life  of  warm 
and  emollient  fomentations,  iffues  made  with  hot  irons,  pef- 
faries,  inje&ions,  fumigations,  -Sec.  Hippocrates  alfo  gives 
dinAions  with  regard  to  fra&ures,  luxations,  ulcers,  fiftulas. 
He  direfts  the  extenlion,  redu&ion,  bandages,  and  fplints, 
proper  to  be  ufed  in  fraflures  and  luxations  of  different 
bones,  with  feveral  machines  to  increafe  the  extenfion  when 
neceffary.  He  directs  the  laxity  and  tightnefs  of  the  ban¬ 
dages  ;  the  intervals  for  unloofing  and  binding  them  on 
again  ;  the  pofilion  and  repofe  of  the  fraclured  member,  and 
the  proper  regimen  ;  and  he  mentions  the  time  when  a  cal¬ 
lus  is  ufually  formed.  He  treats  alfo  of  fractures  of  the 
fkull,  and  the  method  of  applying  the  trepan.  In  his  treat¬ 
ment  of  ulcers,  hefpeaks  of  reducing  fungous  flefh  by  means 
of  efcharotics,  fome  of  which  aie  alum,  nitre,  verdigrife, 
quicklime,  &c. 

In  the  time  of  Ptolemy  Philopater  of  Egypt,  medicine, 
all  the  branches  of  which  had  hitherto  been  praftifed  by 
the  fame  perfon,  was  now  divided  into  three,  viz.  the  diete¬ 
tic,  pharmaceutic,  and  furgicai  ;  from  which  time  to  the 
prefect,  furgery  has  continued  to  be  reckoned  a  diftinft  pro- 
feffion  from  medicine,  though  very  improperly,  in  the  opi- 
3  nion  of  the  bell  authors. 

mong  the  Surgery  appears  not  to  have  exiffed  in  Rome,  notwith- 
onuuis,  ffanding  the  warlike  genius  of  the  people,  for  more  than 
500  years.  Archagathus,  a  Greek,  was  the  firft  profeffor  of 
that  art  in  the  city;  and  fo  frequently  employed  the  knife,  hot 
irons,  and  other  cruel  methods  of  cure,  that  lie  was  brand¬ 
ed  with  the  opprobrious  title  of  carnifex ,  and  expelled  the 
citv,  where  no  phylician  or  furgeon  of  eminence  again  made 
his  appearance  for  180  years.  At  this  time  Afclepiades 
undertook  the  profeflion  of  medicine ;  but  feems  to  have 
dealt  little  in  furgery.  Neither  have  we  any  thing  of  im* 
portapceon  that  fubjedt  till  the  time  of  Celfus,  who  flouriih* 
ed  during  the  reigns  of  Auguftns  and  Tiberius.— In  his 
furgery,  all  the  improvements  from  Hippocrates  to  his  own 
days  are  collected  ;  the  moil  minute  and  trifling  di leaks  are 
not  omitted.  An  eminent  furgeon,  of  the  moderns  em¬ 
phatically  exhorts  every  perfon  in  that  profeflion  “  to  keep 
Celfus  in  his  hands  by  day  and  by  night.”  He  defcribes 
the  Ggnsof  a  fradured  fkull,  the  method  of  examining  for 
the  had  ure,  of  laying  the  fkull  bare  by  an  incifion  in  the  form 
ot  the  letter  X,  and  afterwards  of  cutting  away  the  angles 
and  of  applying  the  trepan,  with  the  figns  of  danger  and  of 
recovery,  tie  obferved,  that  fometimes,  though  very  rare- 
iy,  a  fatal  concuffmn  of  the  brain  might  happen,  the  blood- 
veflels  within  the  ikull  being  bu.ft,  yet  the  bone  remaining 
ent.re.  After  the  operation  of  the  trepan,  fponires  and 
cloths  wetted  with  vinegar,  and  feveral  other  applications 
were  made  to  the  head  ;  and,  throughout,  fevere  abftinence 
v-as  enjoined  In  violent  fraftures  of  the  ribs,  he  ordered 

^ndC1ra  d!  (  °Wd'et !  f°  ?Uard  aKainft  a11  agitation  of  the 
nund,  loud  fpeaking,  motion,  and  every  thing  that  nuVht 

excite  coughing  or  fneezing.  Cloths  wetted  with  wine  rofes 

and  0,1,  and  other  applications,  were  kid  over  the  fradure. 

he  cure  ®f  fraduies,  in  the  upper  and  lower  extremities 
he  .aid  were  nearly  alike  ;  that  fradures  differ  in  degree  of 
yolencc  and  danger,  in  being  fimple  or  compound,  that  is 
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are  to  be  applied,  and  the  fractured  member  fomented  with  Hiftory. 
warm  vapour,  efpecially  during  the  inflammation.  Splints,  nr— 
if  neceffary,  are  to  be  applied,  to  retain  the  bones  in  a  fixed 
pofition.  The  fractured  arm  is  to  be  fufpended  in  a  broad 
fling  hung  round  the  neck  :  the  fractured  leg  is  to  be  in- 
clofed  in  a  kind  of  cafe,  reaching  above  the  ham,  and  ac¬ 
commodated  likewife  with  a  fnpport  to  the  foot,  and  with 
$  raps  at  the  fide,  to  keep  the  leg  fteady  :  in  the  fractured 
thigh-bone,  the  cafe  is  to  extend  from  the  top  of  the  hip  to 
the  foot.  He  defcribes  the  method  of  treating  compound 
fractures,  and  of  removing  fmall  fragments  of  fplinters  of 
bones  ;  and  the  manner  of  extracting  darts.  In  luxations, 
of  the  (boulder,  he  mentions  feveral  methods  of  giving  force 
to  the  extenfion,  and  of  replacing  the  diilocated  bone. 

One  method  fimilar  to  that  of  Hippocrates  was,  to  fufpend 
the  patient  by  the  arm ;  the  fore-part  of  the  ihouider, 
at  the  fame  time,  refling  upon  the  top  of  a  door,  or  any 
other  fuch  firm  fulcrum.  Another  method  was  to  lay 
the  patient  fupine,  fome  afMants  retaining  the  body  in 
a  fixed  pofition,  and  others  expending  the  arm  in  the  con¬ 
trary  direction ;  the  furgeon,  in  the  mean  time,  attempting,, 
by  his  hands,  forcibly  to  reduce  the  bone  into  its  former  place. 

If  a  large  inflammation  was  expected  to  enfue  after  a 
wound,  it  was  fuffered  to  bleed  for  fome  time,  and  blood 
was  drawn  from  the  arm.  To  wounds  accompanied  with 
confiderable  hasmorrhagy,  he  applied  a  fponge  wet  in  vine¬ 
gar,  and  conftant  preffure  :  If  neceffary,  on  account  of  the 
violence  of  the  hsemorihagy,  ligatures  were  made  round  the 
veflels,  and  fometimes  the  bleeding  orifice  was  feared  ud 
with  the  point  of  a  hot  iron.  On  the  third  day  frefh  dref- 
ftngs  were  applied.  In  confiderable  contufions,  with  a 
fmall  wound  of  the  flefh,  if  neither  blood-veffels  nor  nerves 
prevented,  the  wound  was  to  be  enlarged.  Abftinence  and 
low  diet,  upon  all  fucli  accidents,  were  preferibed;  cloths  wet 
with  vinegar,  and  feveral  other  applications,  were  to  be  ap¬ 
plied  to  the  inflamed  part.  He  obferves,  that  frefh  wounds 
may  be  healed  without  compound  applications.  In  ex¬ 
ternal  gangrene,  lie  cut  into  the  found  flefh;  and  when  the 
difeafe,  in  fpite  of  every  effort,  fpread,  he  advifed  amputa¬ 
tion  of  the  member.  After  cutting  to  the  bone,  the  flefh 
was  then  feparated  from  it,  and  drawn  back,  in  order  to. 
fave  as  much  flefh  as  poflible  to  cover  the  extremity  of  the 
bone.  Celfus,  though  extremely  diffufe  in  the  defeription 
°f  furgicai  difeafes,  and  of  various  remedies  and  external  apr 
plications,  treats  flightly  of  the  method  of  amputating  ; 
from  which,  comparing,  his  treatife  with  the  modern  fyftems, 
we  might  infer  that  the  operation  was  then  feldomer  prac¬ 
ticed  than  at  prefent.  He  deicribes  the  fymptoms  of  th::t 
dangerous  inflammation  the  carbuncle,  and  directs,. immedi¬ 
ately  to  burn,  or  to  corrode  the  gangrened  part.  To  pro¬ 
mote  the  fuppuration.  of  ablceffes,.  he  orders  poultices  of 
barley-meal,  or  of  marfh mallows,  or  the  feeds  of  linfeed  and 
fenugreek.  He  alfo  mentions  the  compofltions  of  feveral 
repellent  cataplafms.  In  the  errfpelas,  he  applies  cerufe, 
mixed  with  the  juice  of  folanum  or  nightfhade.  Sal. ammo, 
iliac  was  fometimes  mixed  with  his  planters. 

Pie  is  very  minute  in  describing  difeafes  of  the  eyes,  ea^f 
and  teeth,  and  in  preferibing  a  multitude  of  remedies  and 
applications.  In  inflammation  of  the  eyes,  he  enjoined  ab¬ 
ftinence  and  low  diet,  reft,  and  a  dark  room  :  if  the  inflam¬ 
mation  was  violent,  with  great  pain,  he  ordered  venefe&icm, 
and  a  purgative  ;  a  fmall  poultice  of  fine  flower,  faffre 


v  a  ,  r  near  m  auu  a  purgative  ;  a  imaii  pouiucc  or  nne  nower,  latiTon 

fiftaiits ;  the  reduATnr,S  NttlT  *°n  °!  'f6  ™ember  by  af-  and  the  white  of  an  egg,  to  be  laid  to  the  forehead  to  fup- 
tured  bones  into  th  ' ’  A  urgeon  s  hands,,  of  the  frac-  prefs-  the  flow  of  pituita  ;  the  foft  irfide  of  warm  wheat 
fradured  nart  L  ft  L  j  c  £t“at,on  ;  and  t0  bind  ^  bread 


dipped  in  wine,  to  be  laid  to  the  eye ;  poppy  and 
rofes  were  alfo  added  to  his  collyriums,  and  various  ingre» 


e  third  day  frefh  bandages  clients  too  tedious  to  enumerate.  In  chronic  watery  de 
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xlons  of  Qic  eyes,  he  applied  aftnngerils,  cupped  the  tem¬ 
ples,  and  burnt  the  veins  over  the  temple  and  forehead. 
He  couched  cataracts  by  depreffing  the  cryftalline  lens  to 
the  bottom  of  the  orbit.  Teeth,  loofened  by  any  accident, 
he  dire&s,  after  the  example  of  Hippocrates,  to  be  fattened 
with  a  gold  thread  to  thofe  adjoining  6n  each  fide.  Pie- 
vious  to  drawing  a  tooth,  he  ordered  the  gum  to  be  cut 
round  its  neck  ;  and  if  the  tooth  was  hollow,  it  was  to  be 
filled  with  lead  be  ore  extraction,  to  prevent  its  breaking  by 
the  forceps.  Me  deter ibes  not  only  the  inflammation,  but 
likewile  the  elongation,  of  the  uvula  :  he  alfo  detcribes  the 
polypus,  and  feme  other. difeafes  affecting  the  noie. 

He  defer  ibes  feveral  fpecics  cS  hernias  or  rupture,  and  the 
manual  affi  fiance  required  in  thofe  complaints.  After  the 
return  of  the  intettines  into  the  abdomen,  a  firm  comprefs 
was  applied  to  that  part  of  the  groin  through  which  they 
piotruded,  and  was  fecured  by  a  bandage  round  the  loins. 
In  fome  cafes,  after  the  return  of  inteflinal  ruptures,  he  di- 
minified  the  quantity  of  loofe  fkin,  and  foirned  a  cicatrix, 
fo  as  to  contract  over  the  part,  to  render  it  more  ligid  and 
capable  of  refitting.  He  deferibes  various  d  feales  of  the 
genital  parts,  the  hydrocele  or  dropfy  of  the  ferotunr,  a 
difficulty  of  urine,  and  the  manner  of  drawing  off  the 
water  by  a  catheter ;  the  figns  of  ftone  in  the  bladder, 
and  the  method  of  founding  or  feeling  for  that  ttone. 
Lithotomy  was  at  that  time  performed  by  introducing  two 
fingers  into  the  anus  ;  the  fione  was  then  preffed  forward 
to  the  perineum,  and  a  cut  made  into  the  bladder  ;  and  by 
the  finner  or  by  a  fcoop  the  ftone  was  extra&ed.  He  de* 
feribes  the  manner  of  performing  this  operation  on  both  the 
fexes,  of  treating  the  patient,  and  the  iigns  of  recovery  and 
of  danger. 

Celfus  directed  various  coyrofive  applications  and  injec¬ 
tions  to  fiftulas  ;  and,  in  the  Jail  extremity,  opened  them  to 
the  bottom  with  a  knife,  cutting  upon  a  grooved  inftrument 
or  conductor.  In  old  callous  ulcers,  he  made  a  new  wound, 
by  either  cutting  away  the  hard  edges,  or  corroding  them 
with  verdigrife,  quicklime,  alum,  nitre,  and  with  fome 
vegetable  efcharotics.  He  mentions  the  fymptoms  of  caries 
in  the  bone  ;  directs  the  bone  to  be  laid  bare,  and  to  be 
pierced  with  feveral  holes,  or  to  be  burnt  or  rafped,  in  order 
to  promote  an  exfoliation  of  the  corrupted  part ;  afterwards 
to  apply  nitre  and  feveral  other  ingredients.  One  of  his 
applications  to  a  cancer  was  auripigmentum  or  arfenic.  He 
ClireCls  the  manner  of  tapping  the  abdomen  in  alcites,  and 
of  drawing  blood  by  the  lancet  and  cupping-glaffes.  His 
cupping- glaffes  feem  not  to  have  been  fo  convenient  as  the 
modern  :  they  were  made  either  of  brafs  or  horn,  and  were 
unprovided  with  a  pump.  He  cured  varicofe  veins  by 
uftion  or  by  incifion.  He  gives  directions  for  extrading 
the  dead  foetus  from  the  womb,  in  whatever  pofition  it 
fliould  prefent ;  and,  after  delivery,  to  apply  to  the  private 
parts  foft  cloths  wet  in  an  infufion  of  vinegar  and  rofes.  In 
Celfus’s  works  there  is  a  great  redundance  and  luperfluity 
of  platters,  ointments,  efcharotics,  coilyriums,  of  fuppurating 
mid  difeutient  cataplafms,  and  external  applications  of  every 
kind,  both  Ample  and  compound  :  Perhaps,  amongft  the 
multitude,  there  arc  a  few  ufeful  remedies  now  laid  afide  and 
iiegleCted. 

The  laft  writer  of  confequence  who  fiouriffied  at  Rome 
was  Galen,  phyfician  to  the  emperor  Marcus  Anrehus.  His 
works  are  for  the  molt  part  purely  medicinal  ;  although 
he  wrote  alfo  on  furgery,  and  made  Commentaries  on  the 
Surgery  of  Hippocrates.  He  opened  the  jugular  veins, 
and  performed  artaiotomy  at  the  temples  ;  directed  leeches, 
fcarification,  and  cupping-glaffes,  to  draw  blood.  He  alfo 
deferibed  with  accuracy  the  different  fpccies  of  herniae  or 
ruptures. 


In  the  year  500  nounihed  Aetius,  m  whole  works  we  Hifbry, 
meet  with  many  obfervations  01?  itted  by  Celfus  and  Ga- 
len,  particularly  on  the  fuigicnl  operations,  the  difeafes  of 
women,  the  caufes  of  difficult  labours,  and  modes  of  delivery. 

He  alfo  takes  notice  of  the  dracuneulus,  or  Guinea  worm. 
Aetius,  however,  is  greatly  excelled  by  Paulus  Egineta, 
who  flourilhed  in  640  ;  whofe  treatifeon  furgery  is  fuperior 
to  that  of  all  the  other  ancients.  He  direCls  how  to  extract 
darts ;  to  perform  the  operation  fometiines  required  in 
dangerous  cafes  of  rupture  or  hernia.  He  treats  alfo  of 
aneurifm.  Galen,  Paulus,  and  all  the  ancients,  fpeak  only  of 
one  fpecies  of  aneurifm,  and  define  it  to  be  “  a  tumor 
arifing  from  arterial  blood  extravafated  from  a  ruptured 
artery. ”  The  aneurifm  from  a  dilatation  of  the  artery  is  a 
difeoverv  of  the  moderns.  In  violent  inflammations  of  the 
throat,  where  immediate  danger  of  fuffocauon  was  threaten¬ 
ed,  Paulus  performed  the  operation  of  bronchotomy.  In 
obftinate  defluxions  upon  the  eyes,  lie  opened  the  jugular 
veins.  He  deferibes  the  manner  of  opening  the  artenes  be¬ 
hind  the  ears  in  chronic  pains  of  the  head.  He  wrote  alfo 
upon  midwifery.  Fabricius  ab  Aquapendente,  a  celebrated 
furgeon  of  the  16th  century,  lias  followed  Celfus  and  paulus 
as  text  books.  4 

From  the  time  of  Paulus  Egineta  to  the  year  900,  no  Ammjfe 
writer  of  any  confequence,  either  on  medicine  or  furgery, 
appeared.  At  this  time  the  Arabian  phvficians  Rhazes 
and  Avicenna  revived  in  the  eatt  the  medical  art,  which, 
as  well  as  others,  was  almoll  entirely  extinguished  in  the 
weft.  Avicenna’s  Canon  Median#,  or  General  Syftem  of 
Medicine  and  Surgeiy,  was  for  many  ages  celebrated  through 
all  the  fchools  of  phyfic.  It  was  principally  compiled  from 
the  writings  of  Galen  and  Rhazes.  The  latter  had  correct¬ 
ly  deferibed  the  fpina  ventofa,  accompanied  with  an  enlarge¬ 
ment  of  the  bone,  caries,  and  acute  pain.  In  difficult  la¬ 
bours,  he  recommends  the  fillet  to  affiil  in  the  extraction  of 
the  foetus ;  and  for  the  fame  purpofe,  Avicenna  recommends 
the  forceps.  He  deferibes  the  competition  of  feveral 
cofmetics  to  polilh  the  fkin,  and  make  the  hair  grow,  or 
fall  off. 

Notwithftanding  this,  however,  it  was  not  till  the  time  of 
Albucafis  that  furgery  came  into  repute  among  the  Ara¬ 
bians.  Rhazes  complains  of  their  grofs  ignorance,  and  that 
the  manual  operations  were  performed  by  the  phyficians 
fervants.  Albucafis  enumerates  a  tremendous  lift  of  opera¬ 
tions,  fufficient  to  fill  us  with  horror.  The  hot  iron  and 
cauteries  were  favourite  remedies  of  the  Arabians ;  and,  in 
inveterate  pains,  they  repofed,  like  the  Egyptians  and 
eaftern  Afiatics,  great  confidence  in  burning  the  part.  He 
deferibes  accurately  the  manner  of  tapping  in  afeites  ;  men¬ 
tions  feveral  kinds  of  inftruments  for  drawing  blood  ;  and 
has  left  a  more  ample  and  correCl  delineation  of  furgical  in- 
flruments  than  any  of  the  ancient5^  He  gives  various  ob- 
ftetrical  directions  for  extracting  the  foetus  in  cafes  of  diffi¬ 
cult  labour.  He  mentions  the  bronchocele,  or  prominent 
tumor  on  the  neck,  which,  he  tells  us,  was  moil  frequent 
among  the  female  lex.  We  are  alfo  informed  by  this 
writer,  that  the  delicacy  of  the  Arabian  women  did  not 
permit  male  furgeons  to  perform  lithotomy  on  females; 
blit  when  neceflary,  it  was  executed  by  one  of  their  own 
fex. 

From  the  11th  century  to  the  middle  of  the  1 4  th,  th<3 
hiftory  of  furgery  affords  nothing  remarkable  except  the 
importation  of  that  naufeous  difeale  the  leprofy  into  Europe* 
Towards  the  end  of  the  15th  century  the  venereal  difeafe  is 
faid  to  have  been  imported  from  America  by  the  firft  dif- 
coverers  of  that  continent. 

At  the  beginning  of  the  16th  century,  furgery -was  held 
in  contempt  in  this  iflund,  and  was  praCtiled  indifctiminately 


the  1 6th 
century. 
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Hiftory.  by  barbers,  farriers,  and  fcw-gelders.  Barbers  and  furgeons 
L  '  v  continued,  for  2 cq  years*  after,  to  be  incorporated  in  one 
company  both  in  London  and  Paris.  In  Holland  and  fome 
parts  of  Germany,  even  at  this  day,  barbers  exercife  the 
razor  and  lancet  alternately. 

It  is  within  the  laft  three  centuries  that  we  have  any  con¬ 
fiderable  improvement  in  furgery  ;  nor  do  we  know  of  any 
eminent  Britifli  furgical  writers  until  within  the  laft 'i  30 
years.  “  In  Germany  (fays  Heifter)  all  the  different  fur¬ 
gical  operations,  at  the  beginning  even  of  the  1 8th  century, 
were  left  to  empirics  ;  while  regular  pra&itioners  were  con¬ 
tented  to  cure  a  wound,  open  a  vein  or  an  abfeefs,  return  a 
fra&ured  or  luxated  bone  ;  but  they  ftldom  or  never  ventu¬ 
red  to  perform  any  of  the  difficult  operations. ”  He  alfo 
g  fpeak8  of  their  grofs  ignorance  of  the  Latin  language. 

Writers  on  The  firfl  furgical  work  of  the  16th  century  worthy  of 

lufgtry  in  notice  is  that  of  J.  Carpus.  F.  ab  Aquapendente,  an  Ita¬ 
lian,  publifhed  a  Syftem  of  Surgery,  containing  a  description 
of  the  various  difeafes,  accidents,  and  operations.  Boerhaave 
pays  this  authorthe  followingcompliment:  Ilk  fuperavit  omnes , 
€t  nemo  illi  banc  difputat  gloriam  ;  omnibus  potivs  quam  hccce 
carere  pojfumus.  About  the  fame  period,  A.  Parey,  a  French¬ 
man,  made  feveial  important  additions  to  furgery,  particular¬ 
ly  in  his  colleflion  of  cafes  of  wounds,  fractures,  and  other 
accidents  which  occur  during  war.  The  ancients,  who 
were  ignorant  of  powder  and  fire-arms,  are  defe&ive  in  this 
part  of  military  furgery.  Parey  pretends  to  have  firfl  in¬ 
vented  the  method  of  tying  with  a  needle  and  flrong  filk- 
thread  waxed  the  extremities  of  large  arteries,  after  the 
amputation  of  a  member.  The  ligature  of  the  blood- 
veffels  is,  however,  merely  a  revival  of  the  ancient  pra&ice, 
which  had  fallen  into  difufe  :  Throughout  the  dark  ages, 
the  hot  iron,  cauteries,  and  ftrong  aftrinpents,  were  fubfli- 
tuted  in  its  place.  B.  Maggius  and  L.  Botallus  wrote  on 
the  cure  of  gunfhot  wounds.  J.  A.  Cruce  wrote  a  fyftcm 
$  of  furgery. 

In  the  17th  In  the  17th  century,  furgery  was  enriched  with  feve- 
*entury.  nfl  fyftems,  and  with  detached  or  mifecllaneotts  obferva- 
tions.  The  principal  authors  are,  M.  A.  Severinus,  V. 
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ced,  and  the  miferabk  patient  is  thrown  alive  into  the  Tea,  Simple 
upon  the  furgeon’s  declaring  his  wound  to  be  mortal.  Wounds. 
There  are,  befides,  many  inftances  on  record,  where  wounds  v  J 
have  healed,  which  the  moil  fldlful  furgeons  have  deemed 
mortal.  The  following  wounds  may  be  reckoned  mortal.  7 

t.  Thofe  which  penetrate  the  cavities  of  the'  heart,  and  Wounds 
all  thofe  wounds  of  the  vifeera  where  the  large  blood- veffels  W,,1C^  ar« 
are  opened  ;  becaufe  their  fituation  will  not  admit  of 
per  applications  to  reftrain  the  flux  of  blood. 

2.  Thofe  which  obftru<5l  or  entirely  cut  off  the  paffage 
of  the  nervous  influence  through  the  body.  Such  are 
wounds  of  the  brain,  cerebellum,  medulla  oblongata,  and 
fpirral  marrow;  though  the  brain  is  fometimes  injured, 
and  yet  the  patient  recovers.  Wounds  like  wife  of  the 
fmall  blood  veffels  within  the  brain  are  attended  with  great 
danger,  from  the  effufed  fluids  preifing  upon  the  brain. 

Nor  is  there  lefs  danger  where  the  nerves  which  tend  to  the 
heart  are  wounded,  or  entirely  divided  ;  for,  after  this,  it  is 
impoffible  for  the  heart  to  continue  its  motion. 

3.  All  wounds  which  entirely  deprive  the  animal  of  the 
faculty  of  breathing. 

4.  Thofe  wounds  which  interrupt  the  courfe  of  the  chyle 
to  the  heart  ;  fuch  are  wounds  of  the  receptacle  of  the  chyle, 
thoracic  du£l,  and  larger  Jackals,  &c. 

5.  There  are  other  wounds  which  prove  fatal  if  negle&ed 

and  left  to  nature  :  fuch  are  wounds  of  the  larger  external 
blood  veffels,  which  might  be  remedied  by  ligature.  ^ 

In  examining  wounds,  the  next  confrderation  is,  whether  gvmprom, 
the  parts  injured  are  fuch  as  may  be  fuppofed  to  induce  dan- of  wound* 
gerous  fymptoms,  either  immediately  or  in  fome  time  during in  diff  rent 
the  courfe  of  the  cure.  In  order  to  proceed  with  any  Far.t:‘  Lhie 
degree  of  certainty,  it  is  neceffary  to  be  well  acquainted 
with  thofe  fymptoms  which  attend  injuries  of  the  different 
parts  of  the  body.  If  the  fkin  only  and  part  of  the  cellular 
Jubilance  is  divided,  the  fir  11  confequence  is  an  effufion  of 
blood  ;  the  lips  of  the  wound  retrafl,  become  tumefied, 
red  and  inflamed,  leaving  a  gap  of  conliderable  widenefs 
according  to  the  length  and  deepnefs  of  the  wound.  Be*of 
Tides,  if  a  very  conliderable  portion  of  fkin  and  cellular  fub-  *  ’ 


.....  .  -  .  -- - - ,  ..  - ,  a  very  comiucrauic  portion  or  iKin  ana  cellular  luD-o;  the  ikia 

Vidius,  K.  Wife  man,  Le  Ckrc,  J.  Scultetus,  J.  Mangetus,  ffance  is  divided,  a  flight  fever  feizes  the  patient  ;  the  effufion  and  ceiiu- 
C.  Magatus,  Spigellius,  F.  Hildanus,  T.  Bartholin,  P.  dc  of  blood  in  the  mean  time  flops,  and  the  wound  is  partly  fill- -ar  l*uh" 
Marchctt.  ed  Up  w|th  a  cajce  coagulated  blood.  Below  this  cake, ftancc* 

bince  the.  commencement  of  the  prefent  century,  furgeiy  the  fmall  veffels  pour  forth  a  clear  liquor,  which  in  a  fhort 

has  been  enriched  with  many  valuable  and  important  improve-  time  is  converted  into  pus  (fee  the  articles  Pus  and  Mu- 

ments,  of  the  greatefi  part  of  which  we  have  availed  ourfelves  cus). 


sn  the  courfe  of  the  following  treatife.  But  as  it  would  far 
exceed  the  limits  of  a  work  of  this  nature  to  enumerate  the 
names  and  writings  of  fuch  authors  as  have  lived  within  the 
above  period,  and  befides,  as  it  appears  very  unimportant  to 
do  fo,  we  fhall  at  once  proceed  to  the  next  part  of  our  fubjedt. 


Below  this  pus  granulations  of  new  flefh  arife,  the 
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Of  Wounds. 

Of  Simple  Wounds . 

The  firft  thing  to  be  corvfidered  in  the  infpeftion  of  a 
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cake  of  coagulated  blood  loofens,  a  new  fkin  covers  the 
place  where  the  wound  was,  and  the  whole  is  healed  up  ; 
only  there  remains  a  mark,  called  a  cicatrix  or  fear ,  fhowing 
where  the  injury  had  been  received.  19 

All  wounds  are  accompanied  with  a  confidcrable  degree  Of  the  muf< 
of  pain,  cfpecially  when  the  inflammation  comes  on,  though  ^ 
the  divifion  reaches  no  farther  than  the  fkin  and  cellular 
fubflance.  If  the  mufcular  fibres  are  divided,  the  pain  is 
much  greater,  becaufe  the  found  part  of  the  mufcle  is 
ftretched  by  the  contra&ion  of  the  divided  part  and  the  ac- 

,  .  . . -  v,,  «  tion  of  the  autagonift  mufcle,  which  it  is  now  lefs  fitted  to 

%\oun  is,  w  ether  it  is  likely  to  prove  mortal  or  not.  This  bear.  The  wound  alfb  gaps  much  more  than  where  the 
Know  e  ge  can  only  be  had  from  anatomy,  by  which  the  cellular  fubflance  only  is  divided,  infomuch  that,  if  left  to 
urgeon  wi  be  able  to  determine  what  parts  are  in-  itfelf,  the  fkin  will  cover  the  mufcular  fibres,  without  any 
jure  ,  and,  from  the  offices  which  thefe  parts  are  cal-  intervention  of  cellular  fubflance ;  and  not  only  a  very  un- 
eu  ate  to  per  orm,  whether  the  human  frame  can  fubfift  Tightly  cicatrix  remains,  but  the  ufe  of  the  mufcle  is  in  fome 
mincer  uch  injuries.  It  is  not,  however,  eafy  for  the  moft  meafure  loft. — If  the  mufcle  happens  to  be  totally  divided, 

Xpert  anatomift  always  to  progp.ofiicate  the  event  with,  its  parts  retradl  to  a  very  confiderable  diflahce  ;  and  unlefs 
*’  ,ut  t^is  ru^  ou^t  ^ways  to  lay  dawn  to  proper  methods  be  taken,  the  ufe  of  it  is  certainly  loft  evtr 
bea  5  °  ^rdW  t  le  mo^-  Tavourable  prognofis  the  cafe  will  afterwards.  . 

This  iTn^  *than  Tthe  ruIef.of.hls  art  wil1  allow*  If  by  a  wound  any  confiderable  artery  happens  to  be  di-OFthJar- 
where  the  kntP7  'n.cumlb?nt  on  him  ln  ka-eng^ements,  vided,  the  blood  flows  out  with  great  velocity,  and  byteries. 

Vol.  XVIirPart^^  ^  exeCUtC<^  as  k°n  as  Pronou^  ftarts;  the  patient  Toon  becomes  faint  with  lofs  of  blood  ; 
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nor  does  the  hasmorrhagy  flop  until  lie  faints  away  altoge¬ 
ther,  when  the  ends  of  the  divided  veffel  clofe  by  their  na¬ 
tural  contractility  ;  and  if  as  much  vis  vita  Hill  remains  as 
is  fufficient  to  renew  the  operations  of  life,  he  recovers  after 
home  time,  and  the  wound  heals  up  as  ufual.  The  part  of 
the  artery  which  is  below  the  wound  in  the  mean  time  be¬ 
comes  lifelefs,  and  its  Tides  collapfe,  fo  that  all  the  in¬ 
ferior  part  of  the  limb  would  be  deprived  of  blood,  were 
it  not  that  the  frnall  branches  fent  ofF  from  the  artery  above 
the  wounded  place  become  enlarged,  and  capable  of  carry, 
ing  on  the  circulation.  Nature  alfo,  after  a  wonderful  man¬ 
ner,  often  produces  new  veffels  from  the  fuperior  extremity 
of  the  divided  artery,  by  which  the  circulation  is  carried  on 
as  formerly.  However,  the  confequences  of  fuch  a  profufe 
hsemorrhagy  may  be  very  dangerous  to  the  patient,  by  in¬ 
ducing  extreme  debility,  polypous  concretions  in  the  heart 
and  large  veflels,  or  an  universal  dropfy..  This  happens 
efpecially  where  the  artery  is  partially  divided  ;  becaufe 
then  the  veffel  cannot  contract  in  fuch  a  manner  as  to  clofe 
the  orifice  :  however,  if  the  wound  13  but  fmall,  the  blood 
gets  into  the  cellular  fub fiance,  fwelling  up  the  member  to 
an  extreme  degree,  forming  what  is  called  d  diffufed  aneurifm . 
Thus  the  haemorrhagy  foon  Hops  externally,  but  great  mif- 
chief  is  apt  to  flow  from  the  confinement  of  the  extravafa- 
ted  blood,  which  is  found  to  have  the  power  of  diflolving 
not  only  the  flefhy  parts,  but  alfo  the  bones  themfelves  ;  and 
thus  not  only  the  ufe  of  the  limb  is  entirely  loft,  but  the 
patient  is  brought  into  great  danger  of  his  life,  if  proper 
afliftance  be  not  obtained  in  a  fhort  time. 
w  Wounds  of  the  ligaments,  nerves,  and  tendons,  are  like- 

ferve* and  w^e  attended  with  bad  confequences.  When  a  nerve  is  en- 
tcndwis!n  tirely  divided,  the  pain  is  but  trifling,  though  the  confe- 
quenees  are  often  dangerous.  If  the  nerve  is  large,  all  the 
parts  to  which  it  is  diftributed  below  the  wound  immediately 
lofe  the  power  of  motion  and  fenfation  ;  nor  is  it  uncom¬ 
mon,  in  fuch  cafes,  for  them  to  be  feized  with  a  gangrene. 
This,  however,  takes  place  only  when  all  or  the  greateft 
part  of  the  nerves  belonging  to  a  particular  part  are  divided. 
If  the  fpinal  marrow,  for  inftance,  be  divided  near  the  head, 
the  parts  below  foon  lofe  their  action  irrecoverably  ?  or  if 
the  bundle  of  nerves  palling  out  of  the  axilla  be  divided  or 
tied,  fenfation  in  the  greateft  part  of  the  arm  below  will 
probably  be  loft.  But  though  a  nerve  ftiould  be  divided,  and 
a  temporary  pally  be  produced,  it  may  again  reunite,  and 
perform  its  former  functions.  If  a  nerve  be  wounded  only, 
in  Head  of  being  divided,  the  worft  fymptoms  frequently 
T  „  enfue. 

Of  the  tho-  Wounds  which  penetrate  the  cavities  of  the  thorax  are 
rax,  and  the  always  exceedingly^  dangerous,  becaufe  there  is  fcarce  a  pof- 
Ability  of  all  the  vifeera  efcaping  unhurt.  A  wound  is 
tvbici.-it  known  to  have  penetrated  the  cavity  of  the  thorax  princi¬ 
pally  by  the  difeharge  of  air  from  it  at  each  infpiration  of 
the  patient,  by  an  extreme  difficulty  of  breathing,  coughing 
up  blood,  &c.  Such  wounds,  however,  are  not  always  mor¬ 
tal  ;  the  lungs  have  frequently  been  wounded,  and  yet  the 
patient  has  recovered. —Wounds  of  the  diaphragm  are  al- 
moft  always  mortal,  either  by  inducing  fatal  convulfions 
immediately,  or  by  the  afeent  of  the  ftomach,  which  the 
prdlure  of  the  abdominal  mufcles  forces  up  through  the 
wound  into  the  cavity  of  the  thorax  ;  of  this  Van  Swieten 
gives  feveial  inftances.—  Even  though  the  wound  does  not 
penetiate  into  the  cavity  of  the  thorax,  the  very  worft  fymp¬ 
toms  may  follow.  For  if  the  wound  defcend3  deeply  among 
the  mufcles,  and  its  orifice  lies  higher,  the  extiavafated  hu¬ 
mours  will  be  therein  colleaed,  ftagnate,  and  corrupt  in  fuch 
a  manner  as  to  form  various  finufes  ;  and  after  having  ero¬ 
ded  the  pleura,  it  may  at  length  pafs  into  the  cavity  of  the 
thorax.  The  matter  having  once  found  a  vent  into  this.cavity, 
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will  be  continually  augmenting  from  the  difeharge  of  the  fi- 
nuous  ulcer,  and  the  lungs  will  at  laft  fuffer  by  the  furrounding 
matter.  If,  in  cafes  of  wounds  in  the  thorax,  the  ribs  or 
fternum  happen  to  become  carious,  the  cure  will  be  extreme¬ 
ly  tedious  and  difficult.  Galen  relates  the  cafe  of  a  lad  who 
received  a  blow  upon  his  fternum  in  the  field  of  exercife  : 
it  was  fir  ft  negle&ed,  and  afterwards  badly  healed;  but, 
four  months  afterwards,  matter  appeared  in  the  part  which 
had  received  the  blow.  A  phyfician  made  an  inciiion  into 
the  part,  and  it  was  foon  after  cicatrized  :  but  in  a  fhort 
time  a  new  collection  of  matter  made  its  appearance,  and 
upon  a  fecor.d  incifion  the  wound  refufed  to  heal.  Galen 
found  the  fternum  carious  ;  and  having  cut  off  the  difeafed 
part,  the  pericardium  itfelf  was  obferved  to  be  corroded,,  fo 
that  the  heart  could  be  feen  quite  naked  ;  notwithftanding 
which,  the  wound  was  cured  in  no  very  long  time. 

There  is  fometimes  difficulty  in  determining  whether  the 
wound  has  really  penetrated  into  the  thorax  or  the  abdo¬ 
men  ;  for  the  former  defeends  much  farther  towards  the 
Tides  than  at  the  middle.  But  as  the  lungs  are  almoft  al¬ 
ways  wounded  when  the  cavity  of  the  thorax  is  penetrated, 
the  fymptoms  arifing  from  thence  can  fcarcely  be  miftaken. 

— Another  fymptom  which  frequently,  though  not  always, 
attends  wounds  of  the  thorax,  is  an  emphyfema.  This  is 
occafioned  by  the  air  efcaping  from  the  wounded  lungs,  and 
infinuating  itfelf  into  the  cellular  fubftance ;  which  being 
pervious  to  it  over  the  whole  body,  the  tumour  paffes  from 
ope  part  to  another,  till  at  laft  every  part  is  inflated  to  a  fur- 
prifing  degree.  An  inftance  is  given  in  the  Memoirs  of 
the  Royal  Academy,  of  a  tumour  of  this  kind,  which  on  the 
thorax  was  eleven  inches  thick,  on  the  abdomen  nine,  on  the 
neck  fix,  and  on  the  reft  of  the  body  four  ;  the  eyes  were  in 
a  great  meafure  thruft  out  of  their  orbits  by  the  inflation  of 
the  cellular  fubftance ;  and  the  patient  died  the  fifth  day. 

This  was  occafioned  by  a  ftab  with  a  fword.  ^ 

Wounds  of  the  abdomen  are  not  lefs.  dangerous  than  of  theae- 
thofe  of  the  thorax,  on  account  of  the  importance  of  thedomenarJ 
vifeera  which  are  lodged  there.  When  the  wound  does  notl“  vlfcerJ' 
penetrate  the  cavity,  there  is  fome  danger  of  an  hernia  be^ 
ing  formed  by  the  protrufion  of  the  peritonaeum  through 
the  weakened  integuments,  and  the  danger  is  greater  the 
larger  the  wound  is.  Thofe  wounds  which  run  obliquely 
betwixt  the  interftices  of  the  mufcles  often  produce  finuous 
ulcers  of  a  bad  kind.  For  as  there  is  always  a  large  quantity 
of  fat  interpofed  everywhere  betwixt  the  mufcles  of  the  ab¬ 
domen,  if  a  wound  happens  to  run  between  them,  the  ex- 
travafated  humours,  or  matter  there  colle&ed,  not  meeting 
with  free  egrefs  through  the  mouth  of  the  wound,  often 
makes  its  way  in  a  furprifing  manner  through  the  cellular 
fubftance,  and  forms  deep  fmuofities  between  the  mufcles  ; 
in  which  cafe  the  cure  is  always  difficult,  and  fometimes 
impoflible. 

If  a  large  wound  penetrates  the  cavity  of  the  abdomen, 
fome  of  the  vifeera  will  certainLy  be  protruded  through  it  5. 
or  if  the  wound  is  but  fmall,  and  clofed  up  with  fat  io  that 
none  of  the  inteftines  can  be  protruded,  we  may  know  that 
the  cavity  of  the  abdomen  is  pierced,  and  probably  iome  of 
the  vifeera  wounded,  by  the  acute  pain  and  fever,  palenefs, 
anxiety,,  faintings,  hickcough,  cold  fweats,  and  weakened 
pulfe,  ail  of  which  accompany  injuries  of  the  internal  parts. 

The  mifehiefs  which  attend  wounds  of  this  kind  proceed  not 
only  from  the  injury  done  to  the  vifeera  themfelves,  but 
from  the  extravafation  of  blood  and  the  difeharge  of  the 
contents  of  the  inteftines  into  the  cavity  of  the  abdomen.; 
which,  being  of  a  very  putrefeent  nature,  foon  bring  on  the 
moft  violent  diforders.  Hence  wounds  of  the  abdominal 
vifeera  are  very  often  mortal.  This,  however,  is  not  always 
the  cafe,  for  the  fmall  inteftines  have  been  totally  divided, 
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and  yet  the  patient  has-  recovered.  Wounds  both  of  the 
finall  and  large  inteftincs  have  healed  fpontaneoufly,  even 
when  they  were  of  ftich  magnitude  that  the  contents  of  the 
inteftine  was  freely  difeharged  through  the  wound  in  it, 
and  after  part  of  the  intefline  itfelf  has  been  protruded 
through  the  wound  of  the  integuments. 

When  the  mefentery  is  injured,  the  danger  is  extreme, 
on  aecount  of  the  numerous  veffels  and  nerves  fituated  there. 
Wounds  of  the  liver,  fpleen,  and  pancreas,  are  alfo  exceed¬ 
ingly  dangerous,  although  there  are  fome  inftances  of  the 
fpleen  being  cut  out  of  living  animals  without  any  confider- 
able  injury. 

From  the  preceding  account  of  the  fymptoms  attending 
wounds  in  the  different  parts  of  the  body,  the  furgeon  may 
be  enabled  to  judge  in  fome  meafnre  of  the  event ;  though 
it  mud  always  be  remembered,  that  wounds,  even  thofe 
which  feemed  to  be  of  the  flighted  nature,  have,  contrary 
to  all  exoe&ation,  proved  mortal,  chiefly  by  inducing  con- 
vulfions,  or  a  locked  jaw  ;  fo  that  no  certain  prognoftic  can 
be  drawn  on  fight  of  recent  wounds.  We  (hall  now,  how¬ 
ever,  proceed  to  confider  their  treatment. 

- -  For  the  cure  of  wounds,  it  has  been  already  obferved, 

of  wounds,  that  the  ancients  imagined  balfams,  the  juice  of  herbs,  &c. 

to  be  a  kind  of  fpecifics.  In  after-ages,  and  in  countries 
where  balfams  are  not  eafily  to  be  procured,  falves  have  been 
fubftituted  in  their  place  ;  and  even  at  this  day  there  are  ma¬ 
ny  who  reckon  a  falve  or  ointment  eflentially  neceflary  for 
healing  the  flighted  cut.  It  is  certain,  however,  that  the 
cure  of  wounds  cannot  be  effected,  nay,  not  even  forwarded 
in  the  lead,  by  ointments,  unlefs  in  particular  cafes  or  by 
accident.  That  power  which  the  human  frame  has  of  re¬ 
pairing  the  injuries  done  to  itfelf,  which  by  phyficians  is 
called  vis  medicatrix  nature ,  is  the  foie  agent  in  curing  ex¬ 
ternal  injuries ;  and  without  this  the  mod  celebrated  balfams 
would  prove .  ineffectual.  When  a  wound  has  been  made 
with  a  fharp  indrument,  and  is  not  extenfive,  if  it  be  imme¬ 
diately  cleaned,  and  all  the  extravafated  blood  fucked  (a) 
out,  it  will  almod  always  heal  by  the  firft  intention  in  a  very 
fhort  time.  Indeed  the  cures  performed  by  this  Ample  pro- 
cefs  are  fo  furprifing,  that  they  would  be  incredible  were  we 
not  afftired  of  their  reality  By  eye-witneffes.  When  this  pro- 
cefs  is  either  negle&ed  or  proves  unfuccefsful,  there  are  three 
ftages  to  be  obferved  in  the  cure  of  a  wound:  the  fird,  called 
digejlion,  takes  place  when  the  ends  of  the  wounded  veffels  con¬ 
tract  tliemfelves,  and  pour  out  the  liquor  which  is  converted 
mto  P!is.  As  foon  as  this  appears,  the  fecond  fjage,  in  which, 
the  flelh  begins  to  gro<w  up ,  takes  place  ;  and  as  this  pro¬ 
ceeds,  the  edges  of  the  wound  acquire  a  fine  bluifh  or  pearl 
colour,  winch  is  that  of  the  new  fkin  beginning  to  cover  the 
wound  as  far  as  the  fledi  has  filled  it  up.  This  procefs  con¬ 
tinues,  and  the  fkin  advances  from  all  Tides  towards  the 
centre,  which  is  called  the  cicatrizing  of  the  wound.  For 
the  promoting  of  each  of  thefe  process,  feveral  ointment* 
were  formerly  much  m  vogue.  But  it  is  now  found,  that 
rio  ointment  whatever  is  capable  of  promoting  them  ;  and 
that  it  is  only  neceflary  to  keep  the  wound  clean,  and  to 
prevent  the  air  from  having  accefs  to  it.  This,  indeed,  na¬ 
ture  takes  care  to  oo,  by  covering  the  wound  with  a  cake 
of  coagulated  blood  ;  but  if  a  wound  of  any  confiderahle 
magnitude  fhould  be  left  entirely  to  nature,  the  pus  would 
form  Dclow  the  cruft  of  coagulated  blood  in  fuch  quantity, 

that  it  wonid  moft  probably  corrupt,  and  the  wound  dege- 

^rate  into  a  corroding  ulcer.  It  is  neceflary,  therefore,  to 
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cleanfe  the  wound  frequently  ;  and  for  this  purpofe  it  will  Simple 
be  proper  to  apply  a  little  ointment  fpread  on  foft  feraped  Wounds.  ^ 
lint.  For  the  firft  drefiing,  dry  lint  is  ufually  applied,  and  * 
ought  to  be  allowed  to  remain  for  two  or  three  days,  till  the 
pus  is  perfectly  formed;  after  which  the  ointment  may  be 
applied  as  juft  now  directed  ;  and,  in  a  healthy  body,  the 
wound  will  heal  without  further  trouble.  As  to  the  oint¬ 
ment  employed,  it  is  almoft  indifFerent  what  it  be,  provided 
it  has  no  acrid  or  ftimulating  ingredient  in  its  compofition. 

But  though,  in  general,  wounds  thus  eafily  admit  of  a 
cure,  there  are  feveral  circumftances  which  require  a  diffe¬ 
rent  treatment,  even  in  Ample  divifions  of  the  fiefliy  parts, 
when  neither  the  membranous  nor  tendinous  parts  are  in¬ 
jured.  Thefe  are,  f.  Where  the  wound  is  large,  and  gapes 
very  much,  fo  that,  if  allowed  to  heal  in  the  natural  way, 
the  patient  might  be  greatly  disfigured  by  the  fear.  It 
is  proper  to  bring  the  lips  of  the  wound  near  to  each 
other,  and  to  join  them  either  by  adhefive  plafter  or  by 
future,  as  the  wound  is  more  fuperficial,  or  lies  deeper. 

2.  When  foreign  bodies  are  lodged  in  the  wound,  as  when 
a  cut  is  given  by  glafs,  &c.  it  is  neceflary  by  all  means  to 
extraft  them,  before  the  wound  is  drefled  ;  for  it  will  never 
heal  until  they  are  difeharged.  When  thefe  bodies  are  fitu¬ 
ated  in  fuch  a  manner  as  not  to  be  capable  ot  being  ex- 
traded  without  lacerating  the  adjacent  parts,  which  would 
occalion  violent  pain  and  other  bad  fymptoms,  it  is  necefla¬ 
ry  to  enlarge  the  wound,  fo  that  thefe  offending  bodies  may 
be  eafily  removed.  This  treatment,  however,  is  chiefly  ne- 
ceffary  in  gunfhot  wounds,  of  which  we  fhall  treat  in  the 
next  fe&ion.  3.  When  the  wound  is  made  in  fuch  a  man¬ 
ner  that  it  runs  for  fome  length  below  the  fkin,  and  the  bot¬ 
tom  is  much  lower  than  the  orifice,  the  matter  colle&ed 
from  all  parts  of  the.  wound  will  be  lodged  in  the  bottom 
of  it,  where,  corrupting  by  the  heat,  it  will  degenerate  into 
a  fiftulous  ulcer.  To  prevent  this,  we  muft  ufe  comprefles, 
applied  fo  that  the  bottom  of  the  wound  may  fuffer  a  more 
confiderahle  preffure  than  the  upper  part  of  it.  Thus  the 
matter  formed  at  the  bottom  will  be  gradually  forced  up¬ 
wards,  and  that  formed  at  the  upper  part  will  be  incapable 
of  defending  by  its  weight;  the  divided  parts,  in  the  mean 
time,  eafily  uniting  when  brought  clofe  together.  Indeed, 
the  power  which  nature  has  of  uniting  different  parts  of 
the  human  body  is  very  furprifing  ;  for,  according  to  au¬ 
thors  of  credit,  even  if  a  piece  of  flefh  be  totally  cut  out, 
and  applied  in  a  fhort  time  afterwards*  to  the  place  from 
whence  it  was  cut,  the  two  will  unite.  That  a  part  cut 
out  of  a  living  body  does  not  entirely  lofe  its  vital  power  for 
fome.  time,  is  evident  from  the  modern  pra&ice  of  tranf- 
planting  teeth  ;  and  from  an  experiment  of  Mr  Hunter’s  at 
London,  he  put  the  teflicle  of  a  cock  into  the  bellv  of  a 
livmg  hen,  which  adhered  to  the  liver,  and  became  con¬ 
nected  to  it  by  means  of  blood- veffels  *.  We  have  there-*  c 
fore  the  greateft  reafon  to  hope,  that  the  divided  parts  of BM, 
the  human  body,  when  clofely  applied  to  each  other,  willn°Jy* 
cohere  without  leaving  any  finus  or  cavity  between  them. 

However,  if  this  method  fhould  fail,  and  matter  ftill  be  col- 
lefted  in  the  depending  part  of  the  wound,  it  will  be  necef- 
fary  to  make  an  opening  in  that  part  in  order  to  let  it  out  • 
after  which  the  wound  may  be  cured  in  the  common  way! 

4.  During  the  conrfe  of  the  cure,  it  fometimes  happens 
that  the  wound,  inftead  of  filling  up  with  flefhy  granula¬ 
tions  of  a  florid  colour,  fhoots  up  into  a  g  la  fly. like  fubftan-e 
winch  rifes  above  the  level  of  the  furrounding  fkin,  while 
M  2  a’ 
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at  tli c  fame  time,  Inftead  of  laudable  pus,  a  thin  ill-coloured 
and  fetid  ichor  is  difcharqed.  In  this  cafe  the  lips  of  the 
wound  lofe  their  beautiful  pearl  colour,  and  become  callous 
and  white,  nor  does  the  cicatrizing  of  the  wound  at  all  ad¬ 
vance.  When  this  happens  in  a  healthy  patient,  it  general¬ 
ly  proceeds  from  fome  improper  management,  efpccially  the 
making  ufe  of  too  many  emollient  and  relaxing  jnechcines, 
an  immoderate  ufe  of  balfams  and  ointments.  Frequently 
nothing  more  is  requifite  for  taking  down  this  fungus 
than  d refling  with  dry  lint ;  at  other  times  deficcative  pow¬ 
ders,  fuch  as  calamine,  tutty,  calcined  alum,  &c.  will  be  ne¬ 
ceflary  ;  and  fometimes  red  precipitate  .  mercury  mull  be 
lifed.  This  laft,  however,  is  apt  to  give  great  pain,  if 
fprinkled  in  its  dry  Hate  upon  the  wound;  it  is  therefore 
moft  proper  to  grind  it  with  fome  yellow  bafilicon  ointment, 
which  makes  a  much  more  gentle,  though  at  the  lame  time 
an  efficacious  efcharotic.  Touching  the  overgrown  parts 
with  blue  vitriol  is  alfo  found  very  effe&ual. 

Hitherto  we  have  confidered  the  wounded  patient  as 
otherwife  in  a  Rate  of  perfect  health  ;  but  it  muft  be  obfer- 
yaftcr^s  in  vec|}  that  a  large  wound  is  capable  cf  difordering  the  fyftem 
v/ounds.  a  ^reat  ^egree,  and  inducing  dangerous  diieafes  which 
did  not  before  exift.  —  If  the  patient  is  ftrong  and  vigoious, 
and  the  pain  and  inflammation  of  the  Wound  r  reat,  a  confi- 
derable  degree  of  feyer  may  arife,  which  it  will  he  neceflary 
to  check  by  bleeding,  low  diet,  and  other  parts  of  the  anti- 
phi ogi flic  regimen,  at  the  fame  that  the  inflamed  lips  of  the 
wound  and  parts  adjacent  are  to  be  treated  with  emollient 
fomentations  or  cataplafms  till  the  pain  and  (welling  abate. 
On  the  other  hand,  it  may  happen,  when  the  patient  is  of  a 
weak  and  lax  habit,  that  the  \\s  vitae  may  Hot  be  iufficient 
to  excite  fuch  an  inflammation  in  the  wound  as  is  abfolutely 
neceflary  for  its  cure.  In  this  cafe,  the  edges  of  the  wound 
look  pale  and  foft ;  the  wound  itfelf  ichorous  and  bloody, 
without  any  flgns  of  Aefhy  granulations  ;  or  if  any  new  flefh 
(hoots  up,  it  is  of  the  fungous  glaffy  kind  above-mentioned. 
To  fuch  wounds  all  external  applications  are  vain  ;  it  is  ne¬ 
ceflary  to  ftrengthen  the  patient  by  proper  internal  reme¬ 
dies,  among  which  the  bark  has  a  principal  place,  until  the 
wound  begins  to  alter  its  appearance.  In  fuch  perfons,  too, 
there  is  fome  danger  of  a  he&ic  fever  by  the  abforption  of 
matter  into  the  body  when  the  wound  is  large  ;  and  this 
will  take  place  during  the  ccurfe  of  the  cure,  even  when  the 
appearances  have  been  at  flrfl  as  favourable  as  could  be 
wifhed.  This  happens  generally  when  the  wound  is  large, 
and  a  great  quantity  of  matter  formed  :  for  by  this  dif- 
charge  the  patient  is  weakened  ;  fo  that  tne  pns  is  no  fooner 
formed,  than  it  is  by  the  abforbent  veflels  re-conveyed  into 
the  body,  and  feverifh  heats  immediately  affeCl  the  patient. 
For  this  the  befl  remedy  is  to  exhibit  the  bark  copfoufiy, 
at  the  fame  time  fupporting  the  patient  by  proper  cordials 
and  nourifhing  diet.  Indeed,  in  general,  it  will  be  found, 
that,  in  the  cafe  of  wounds  of  any  confiderable  magnitude, 
a  more  full  and  nourifhing  regimen  is  required  than  the  pa¬ 
tient,  even  in  heath,  has  been  accuftomed  to  ;  for  the  dif- 
charge  of  pus  alone,  where  the  quantity  is  confiderable, 
proves  very  debilitating,  if  the  patient  is  not  ftrengthened  by 
proper  diet.  And  it  is  conftantly  found,  that  the  cure  of 
fuch  fores  goes  on  much  more  eafily  when  the  patient  is 
kept  in  his  ufual  habit  of  body,  than  when  his  fyftem  is 
much  emaciated  by  a  very  low  allowance  ;  and,  for  the  lame 
reafon,  purgatives,  and  whatever  elfe  tends  to  weaken  the 
conftitution,  are  improper  in  the  cure  oF  v/ounds. 

Ofhemor-  Haemorrhagies  very  Frequently  happen  in  wounds,  either 
Thames  from  a  divifion  of  one  large  artery,  or  of  a  number  of  Imall 
from  ones.  In  this  cafe,  the  flrfl  ftep  to  be  taken  by  the  fiirgeon 
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comDreflion.  He  is  then  to  tic 
manner  to  be  afterwards  deferibed. 

When  the  principal  arteries  of  a  wound  have  been  tied, 
and  a  little  blood  continues  to  be  difeharged,  but  appears 
to  come  from  fundry  (mail  veflels  only,  an  experienced  fur- 
geon  is  induced  to  think,  that  the  neceflary  compreflion 
of  the  bandages  will  in  all  probability  effeCl^  a  total  flop-* 
pa^e  of  the  haemorrhagy.  In  a  general  oozing  of  a  final! 
quantity  of  blood  from  the  whole  furface  of  a  fore,  and 
when  no  particular  veflel  can  be  diflinguifhed,  there  is  a 
neceffity  for  trufting  to  this  remedy;  but  whenever  an 
artery  can  be  difcovered,  of  whatever  fize  it  may  be,^  it. 
ought  unqueflionably  to  be  fecurcd  by  a  ligature.  But 
it  frequently  happens,  that  confiderable  quantities  of  blood 
are  diicharged,  not  from  any  particular  veffcl,  but  ,roiii 
all  the  fmall  arteries  over  the  furface  of  the  fore%  In 
wounds  of  great  extent,  particularly  alter  the  extirpation  of 
cancerous  breafts,  and  in  other  operations  where  extenfive 
fores  are  left,  this  fpecies  of  haemorrhagy  often  proves  very 
trouble  fome  bv  being  exceedingly  difficult  to  fiipprefs. 

Bleedings  of  this^  kind  feem  evidently  to  proceed  from 
two  very  different  and  oppofite  caufes.  kjrjl ,  Either  from 
too  great  a  quantity  of  blood  contained  in  the  veflels,  or 
from" an  over-degree  of  tone  in  the  veflels  themfelves  ;  or, 
peihaps,  from  a  combination  of  both  thefe  caufes.  But, 
fecondiy ,  Such  evacuations  undoubtedly  happen  mod  fre¬ 
quently  in  fuch  conllitutions  as  are  very  relaxed  and  de¬ 
bilitated  ;  either  from  a  particular  ftate  of  the  blood,  or  from 
a  want  of  tone  in  the  containing  veflels,  or,  in  fome  inftances* 
from  a  concurrence  ot  both. 

In  conllitutions  perfe&ly  healthy,  on  the  occurrence  of 
wounds  even  of  the  moll  extenfive ‘nature,  as  foon  as  the 
larger  arteries  are  fecurcd,  ail  the  fmall  veflels  which  have 
been  divided  are  diminilhed,  not  only  in  their  diameters, 
but  alfo  in  their  length;  in  confequence  of  which,  they  re¬ 
cede  confiderably  within  the  furface  of  the  furrounding  parts. 
This  caufe  of  itfelf  would  probably,  in  the  gfeateil  number 
of  inftances,  prove  fufficicnt  for  reltraining  all  lofs  of  blood 
from  the  fmaller  arteries.  Another  very  powerful  agent  how¬ 
ever  is  provided  by  nature  for  producing  the  fame  effect- 
From  the  'extremities  of  the  divided  veflels  which  at  firll  dif¬ 
eharged  red  blood  only,  there  now,  in  their  contracted  ftate, 
oozes  out  a  more  thin,  though  vifeid  fluid,  containing  a  great 
proportion  of  the  coagulable  parts  of  the  blood;  and  this 
being  equally  dillributed  over  the  furface  of  the  wound,  by 
its  balfamic  agglutinating  powers  has  a  very  confiderable  in¬ 
fluence  in  reftraining  all  fuch  hosmorrhagies. 

When  a  tedious  oozing  occurs  in  a  patient  young  and  vi¬ 
gorous,  and  where  the  tone  of  the  mufcular  fibres  is  evident¬ 
ly  great,  the  moft  efie&ual  means  of  putting  a  flop  to  the 
difeharge  is  to  relax  the  vafcular  fyftem,  either  by  opening 
a  vein  in  fome  other  part,  or,  what  gives  ftill  more  immedi-v 
ate  relief,  by  untying  the  ligature  on  one  of  the  principal  ar¬ 
teries  of  the  part,  fo  as  to  allow  it  to  bleed  freely :  tliofe  vio¬ 
lent  fpafmodic  twitchings  too,  fo  frequent  after  operations 
on  any  of  the  extremities,  wheti  they  do  not  depend  on  a 
nerve  being  included  in  the  ligature  with  the  artery,  are  in 
this  manner  more  xffeClually  relieved  than  by  any  other 
means. 

By  the  fame  means  the  patient,  from  being  in  a  febrile 
heat  and  much  confufcd,  foon  becomes  very  tranquil :  the 
violent  pulfation  of  the  heart  and  larger  arteries  abates,  and 
the  blood  not  being  propelled  with  fuch  impetuofity  into  the 
fmaller  veflels  of  the  part,  they  are  thereby  left  at  more  li¬ 
berty  to  retrad.  In  the  mean  time  the  patient  ought  to  be 
kept  exceedingly  cool ;  wine  and  other  cordials  fhould  be  ri¬ 
gidly  avoided  ;  cold  water,  acidulated  either  with  the  mine- 
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Sim  vie  ral  or  vegetable  acids,  ought  to  be  the  only  drink  ;  motion 
Wound*.  0f  every  kind,  particularly  of  the  part  affe&ed,  fhould  be 

l"“~v - guarded  againft ;  and  the  wound  being  gently  covered  with 

foft  charpie,  ought  to  be  tied  up  with  a  bandage  fo  applied 
as  to  produce  a  moderate  degree  of  preflure  on  the  extremi¬ 
ties  of  the  divided  parts. 

As  foon  as  a  fufficient  quantity  of  blood  has  been  dif- 
charged,  the  wound  being  drefFed,  and  the  patient  laid  to 
rell,  a  dofe  of  opium  proportioned  to  the  violence  of  the 
fymptoms  ought  to  be  immediately  exhibited.  It  ought 
to  be  remarked,  however,  that  in  all  fuch  circumftances, 
much  larger  doles  of  the  remedy  are  neceffary  than  in  or¬ 
dinary  caies  requiring  the  ufe  of  opiates.  Small  dofes,  in¬ 
ftead  of  anfwering  any  good  purpofe,  leem  frequently  rather 
to  aggravate  the  various  fymptoms  ;  fo  that  whenever  they 
are  here  had  recourfe  to,  they  ought  always  to  be  given  in 
quantities  fufficient  for  the  intended  effect. 

But  lixmorrhagies  of  this  nature  happen  much  more  fre¬ 
quently  in  relaxed  enfeebled  habits,  where  the  folids  have 
loft  part  of  their  natural  firmnefs,  and  the  fluids  have  ac¬ 
quired  a  morbid  tenuity.  In  this  cafe  a  moderate  life  of 
generous  wine  ought  to  be  immediately  preferibed  ;  for 
nothing  tends  fo  much,  in  fuch  circtimilanccs,  to  reftrain 
luemorrhagies,  as  a  well  dire&ed  ufe  of  proper  cordials. 
By  tending  to  invigorate  and  brace  the  folids,  they  enable 
the  arterial  fyftem  to  give  a  due  refiftance  to  the  contained 
fluids  ;  and  have  alfo  a  confiderable  influence  in  reftoring 
to  the  fluids  that  vifeidity  of  texture,  of  which  in  all  fuch 
inftances  we  fuppofc  them  to  be  deprived. 

A  nourifhing  diet  alfo  becomes  proper  ;  the  patient 
ought  to  be  kept  cool ;  and  the  mineral  acids,  from  their 
known  utility  in  every  fpecies  of  haemorrhagy,  ought  alfo  to 
be  preferibed.  Reft  of  body  is  here  alfo  proper  ;  and  opi¬ 
ates,  when  indicated  either  by  pain  or  fpafmodic  affedlions 
of  the  mufcles,  ought  never  to  be  omitted. 

Together  with  thefe  remedies  adapted  to  the  general 
fyftem,  particular  dreflings,  appropriated  to  the  ftate  of  the 
parts  to  which  they  are  to  be  applied,  have  been  found  very 
beneficial.  In  healthy  confutations,  foon  after  the  dif- 
charge  of  blood  is  over,  the  parts  are  covered  with  a  vif- 
cid  coagulable  effufion  from  the  mouths  of  the  now  retrac¬ 
ted  arteries  ;  but  in  conftitutions  of  an  oppofite  nature, 
where  the  iolids  are  much  relaxed,  the  blood  in  general  is 
found  in  fuch  an  attenuated  ftate  as  to  afford  no  fecretion 
of  this  nature. 

To  fupply  as  much  as  poflible  the  deficiency  of  this  na¬ 
tural  balfam,  different  artificial  applications  have  been  invent¬ 
ed.  Dulling  tne  part  with  ftarch  or  wheat-flour  has  fome- 
times  been  found  of  ufe,  and  gum  arabic  in  fine  powder 
has  been  known  to  anfwer  when  thefe  failed. 

Applications  of  this  kind,  indeed,  have  been  ufed  with 
fuccefs  in  all  fuch  hjemorrhagies,  with  whatever  habit  of 
body  they  happen  to  be  conneded ;  but  they  have  always 
proved  more  particularly  ferviceable  in  relaxed  conftitutions, 
attended  with  an  attenuated  ftate  of  the  blood  and  an  en¬ 
feebled  mufcular  fyftem.  Alcohol,  or  any  other  ardent  {pi¬ 
nts,  impregnated  with  as  great  a  quantity  as  they  can  dif- 
iolve  of  mint,  or  any  other  of  the  heating  tifeid  gums,  may 
be  here  ufed  with  freedom,  though  in  conftitutions  of  an 
oppofite  nature  they  ought  never  to  be  employed.  The 
baUamum  traumaticum  of  the  (hops,  a  remedy  of  this  na- 
ure,  has  long  been  famous  for  its  influence  in  fuch  cafes: 

wh,VtrlindiirCrlmInate  ufe  °f  this  and  flmlldr  applications 
do  b  e,l  i°Tig  t>re1vailcd  with  Praftitioners,  has  un- 
verv  fKrnyi  )re  mudl  harm  ;  for  as  they  are  ail  poffeffed  of 
everv  fvrnnflng  ?owers’  c°urfe  tend  to  aggravate 
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fibres,  when  much  pain,  and  efpccially  when  fpafmodic  muf¬ 
cular  affe&ions  prevail. 

By  a  due  perfeverance  in  one  or  other  of  the  plans  here 
pointed  out,  it  will  feldom  happen  that  hxmorrhagies  of 
this  nature  are  not  at  laft  put  a  (top  to  :  but  when  the  con¬ 
trary  does  occur,  when,  notwith (landing  the  ufe  of  the  re¬ 
medies  recommended,  a  difeharge  of  blood  ftili  continues ;  to¬ 
gether  with  the  means  already  advifed,  an  equal  mode¬ 
rate  preffure  ought  to  be  applied  over  the  whole  furface  of 
the  fore,  to  be  continued  as  long  as  the  neceffity  of  the  cafe 
fee  ms  to  indicate. 

In  finifhing  the  dreflings  of  fuch  wounds,  after  the  char- 
pie  and  compreffes  have  been  applied,  a  bandage  properly 
adapted  to  the  part  ought  to  conclude  the  whole,  and  in 
fuch  a  manner  as  to  produce  as  equal  a  degree  of  preffure 
over  the  furface  of  the  fore  as  poflible.  But  it  now  and 
then  happens  that  no  bandage  whatever  can  be  fo  applied 
as  to  produce  the  defired  effect ;  and  in  fuch  cafes  the  hand 
of  an  afliffant  is  the  only  refource  ;  which  being  firmly  ap¬ 
plied  over  the  dreflings,  fo  as  to  produce  a  very  equal  degree 
of  preffure,  will  commonly  fucceed  when  no  other  remedy  is 
found  to  have  much  influence. 

Wounds  of  the  nerves,  tendons,  and  ligaments,  are  at-symptom5 
tended  with  much  more  violent  fymptoms  than  thofe  where  which 
even  confiderable  arteries  are  divided,  and  frequently  re-I  Tliet,me® 
fid  every  method  of  cure  propofed  by  the  moft  fkilful  prac-J^^ 
titioners.  In  the  fimple  procefs  of  blood-letting,  it  fre-ung. 
quently  happens  that  the  tendinous  expanfion  called  the 
aponeurqjis  of  the  biceps  mufcle  is  wounded,  or  even  the 
tendon  of  that  mufcle  itfelf  is  pun&ured,  by  the  point  of  the 
lancet ;  or  fometimes  a  nerve  which  happens  to  lie  in  the 
neighbourhood  is  partially  divided.  Any  one  of  thefe 
wounds,  though  they  arc  the  fmalleft  we  can  well  fuppofe 
to  be  given,  are  frequently  very  dangerous  and  difficult  of 
cure.  It  fometimes  immediately  happens  on  the  introduc¬ 
tion  of  the  lancet,  that  the  patient  complains  of  a  moft  ex- 
quifite  degree  of  pain  ;  and  when  this  occurs,  we  may  reft 
affured  that  either  a  nerve  or  tendon  has  been  wounded. 

On  fome  occafions,  by  proper  management,  fuch  as  evacu¬ 
ating  a  confiderable  quantity  of  blood  at  the  orifice  newly 
made,  by  keeping  the  part  at  perftdt  reft,  and  preferving 
the  patient  in  as  cool  a  ftate  as  poflible,  the  pain  at  firft 
complained  of  will  gradually  abate,  and  at  laft  go  off  en¬ 
tirely,  without  any  bad  confequence  whatever.  At  other 
times,  however,  this  pain  which  occurs  inftantaneoufly  on 
the  introduction  of  the  lancet,  inftead  of  abating,  begins  foon 
to  increafe  ;  a  fullriefs,  or  fmall  degree  of  fwelling,  takes 
place  in  the  parts  contiguous  to  the  wound  ;  *  the  lips  of  the 
fore  become  fomewhat  hard  and  inflamed  ;  and,  in  the 
courfe  of  24  hours  or  fo  from  the  operation,  a  thin  watery* 
ferum  begins  to  be  difeharged  at  the  orifice. 

If,  by  the  means  employed,  relief  is  not  foon  obtained*, 
thefe  fymptoms  generally  continue  in  nearly  the  fame  ftate* 
for  two  or  perhaps  three  days  longer.  At  this  time  the 
violent  pain  which  at  firft  took  place  becomes  ftili  more  di- 
ftreffing  ;  but  inftead  of  being  (harp  and  acute  as  before, 
it  is  now  attended  with  the  fenfation  of  a  burning  heat, 
which  ftili  goes  on  to  increafe,  and  proves,  during  the 
whole  courfe  of  the  ailment,  a  fource  of  conftant  diftrefs  to 
the  patient.  The  fullnefs  and  hardnefs  in  the  lips  of  the 
wound  begin  to-  increafe,  and  the  fwelling  in  the  neighbouring 
parts  gradually  extends  over  the  whole  members.  The 
parts  at  laft  become  exceedingly  tenfe  and  hard;  an  eryfipe- 
latous  inflammatory  colour  frequently  appears  over  the 
whole  member  ;  the  pulfe  by  this  time  has  generally  be¬ 
come  very  hard  and  quick  ;  the  pain  is  now'  interne,  the’ 
patient  exceedingly  reftlefs twitchings  of  the  tendons  oc¬ 
cur 
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enr  to  a  greater  or  leflcr  degree  ;  on  fome  occafions,  a  lock- 
ed  jaw  and  other  convulfive  affealons  fupervene ;  and  all 
thefe  fyinotoms  continuing  to  increaie,  it  moil  frequently 
happens  that  the  torture  under  which  the  patient  has  been 

groaning  is  at  laft  terminated  by  death. 

Different  opinions  have  prevailed  refpechng  the  came 
of  thefe  fymptoms.  By  fome  they  have  been  imputed  to 
wounds  of  the  tendons.  By  others  the  tendons  are  fuppo- 
fed  to  be  fo  entirely  deftitute  of  fenfibility,  as  to  be  quite 
incapable  of  producing  fo  much  diftrefs  ;  fo  that  wounds  of 
the  nerves  they  conlider,  on  all  fuch  occafions,  as  the  true 
caufe  of  the  various  fymptoms  we  have  mentioned. 

One  or  other  of  thefe  ideas  continued  to  be  the  only  fource 
for  explaining  the  various  phenomena  found  to  occur  in 
this  malady,  till  a  different  Opinion  was  fuggefted  by  the 
late  ingenious  Mr  John  Haunter  of  Xmndon.  Mr  Hunter 
fuppofes,  that  all  the  dreadful  fymptoms  found  now  and 
then  to  be  induced  by  the  operation  of  blood-letting,  may 
be  more  readily  accounted  for  from  an  inflamed  ft  ate  of  the 
internal  futface  of  the  vein,  than  from  any  other  caufe. 
Such  a  ftate  of  the  vein  he  has  often  traced  in  horfes  that 
have  died  of  fuch  fymptoms  from  venefe&ion,  and  the  fame 
appearances  have  fometimes  occurred  alfo  in  the  human  bo¬ 
dy.  And  on  other  occafions,  inflammation  having  in  this 
manner  been  once  excited,  has  been  known  to  terminate  in 
luppuiation  ;  and  the  matter  thus  produced  being  in  the 
courfe  of  circulation  carried  to  the  heart,  Mr  Hunter  iup- 
pofes  that  in  fuch  cafes  death  may  have  been  induced  by  that 

There  can  be  no  reafon  to  doubt  the  fa&  held  forth  by 
Mr  Hunter,  that  in  fuch  inftances  the  vein  in  which  the 
orifice  has  been  made  has  frequently  after  death  been  found 
greatly  inflamed  :  but  however  ingenious  his  arguments  may 
be  for  concluding  that  the  ftate  of  the  vein  is  the  original 
caufe  of  all  the  bad  fymptoms  enumerated,  and  although 
we  muft  allow  that  fuch  an  inflammatory  affe&ion  of  a  vein 
muft  have  a  confzderable  influence  in  aggravating  the  vari¬ 
ous  fymptoms  previoufly  induced  by  other  caufes  ;  yet  we 
may  very  fairly  conclude,  that  it  could  not  probably  in  any 
one  inftance  be  able  to  account  with  fatisfa&ion  for  their 
firft  produ&ion. 

In  many  inftances  the  patient,  at  the  very  lnltant  of  the 
operation,  feels  a  very  unufual  degree  of  pain.  In  fome 
cafes,  the  violence  of  the  pain  isalmoft  unfupportable.  Now 
this  we  can  never  fuppofe  to  have  been  produced  by  the 
mere  pun&ure  of  a  vein  ;  for  although  the  coats  of  veins 
are  not  perhaps  entirely  deftitute  of  feeling,  yet  we  know 
well  that  they  are  not  endowed  with  fuch  a  degree  of  fenfi¬ 
bility  as  to  render  it  probable  fuch  intenfe  pain  could  ever 
be  induced  by  their  being  pun&ured  in  any  way  whatever. 
This  inflamed  ftate  of  the  veins  therefore,  as  dete&ed  .by 
Mr  Hunter  after  death,  muft  be  confidered  rather  as  being 
produced  by,  than  as  being  produ&ive  of,  fuch  affe&ions ; 
and  that  fuch  ailments  fhould  frequently  produce  an  inflam¬ 
mation  of  the  contiguous  veins,  is  a  very  probable  conjec¬ 
ture.  In  the  courfe  of  48  hours  or  fo  from  the  operation, 
when  the  febrile  fymptoms  are  juft  commencing,  fuch  a  de¬ 
gree  cf  hardnefs  and  evident  inflammation  is  induced  over  all 
the  parts  contiguous  to  the  orifice,  that  it  would  be  furpri- 
W  indeed  if  the  vein,  which  is  thus  perhaps  entirely  furrouiid- 
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ed  with  paits  highly  inflamed,  fhould  efcape  altogether.  We 
dhall  therefore  proceed  upon  the  fuppofition  of  this  inflamed 
ftate  of  the  veins  being  a  ccnfequence  rather  than  the  caufe 
of  fuch  ailments ;  and  of  courfe  we  now  revert  to  one  or 
other  of  the  opinions  long  ago  adopted  on  this  fiiDject,  that 
all  the  train  of  bad  fymptoms  found  on  fome  occafions  to 
fucceed  venefe&ion,  proceeds  either  from  the  wound  of  a 
sierve  or  of  a  tendon. 
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That  a  partial  wound  of  a  nerve  will  now  and  then  pro-  simple 
duce  very  diftreffing  fymptoms,  no  positioner  will  deny  : 
but  it  has  been  attempted  to  be  (hown,  that  tendons  are  al-  1 
mod  totally  deftitute  of  fenfibility  ;  and  it  has  therefore  been 
fuppofed,  that  their  being  wounded  can  never  account  for 
the  various  fymptoms  known  to  occur  in  fuch  cafes.  There 
is  (rreat  reafon  however  to  think,  that  in  different  inftances 
the  fame  train  of  fymptoms  have  been  induced  by  different 
caufes  ;  that  in  one  inftance  a  wounded  nerve,  and  iu  others 
pricks  of  the  tendons,  have  given  rife  to  them,  as  we  have  al¬ 
ready  fuppofed.  r  ,4t 

In  order  to  prevent  as  much  as  poflible  the  conlequcnt 
inflammation  and  other  fymptoms  which  ufually  enfue,  a  con-obyi mf 

fiderable  quantity  of  blood  Ihould  be  immediately  d.fchargedMeH 

at  the  orifice  juft  made  :  the  limb,  for  feveral  days  at  leaft,cur  ' 
ought  to  be  kept  in  a  ftate  of  perfect  reft,  care  being  at  thewomi 
fame  time  taken  to  keep  the  mufcles  of  the  part  in  as  re. 
laxed  a  ftate  as  poflible  :  the  patient  fhould  be  kept  cool ; 
on  a  low  diet ;  and,  if  neceffary,  gentle  laxatives  ought  to 
be  adminiftered. 

When,  notwithftanding  thefe  means,  the  fymptoms,  m« 
ftead  of  diminifhing,  rather  become  more  violent ;  if  the 
lies  of  the  orifice  turn  hard  and  more  inflamed,  it  the  pain 
becomes  more  confiderable,  and  efpecially  if  the  fwelling 
begins  to  fpread,  other  remedies  come  then  to  be  indica- 
ted.  In  this  ftate  of  the  complaint,  topical  blood-letting, 
by  means  of  leeches  applied  as  near  as  poflible  to  the  lips  of 
the  wound,  frequently  affords  much  relief;  and  when 
the  pulfe  is  full  and  quick,  it  even  becomes  neceffary  to 
evacuate  large  quantities  of  blood  by  opening  a  vein  in  fome 

other  part.  n 

The  external  applications  ufually  employed  in  this  itate 
of  the  complaint  are  warm  emollient  fomentations  and 
poultices.  In  fimilar  affe&ions  of  other  parts  no  remedies 
with  which  we  are  acquainted  would  probably  be  found 
more  fuccefsful ;  but  in  the  complaint  now  under  confidera- 
tion,  all  fuch  applications,  inftead  of  being  productive  of 
any  advantage,  rather  do  harm.  The  heat  of  the  part  is 
here  one  of  the  moft  diftreffing  fymptoms  ;  and  warm  emol¬ 
lient  applications  rather  tend  to  augment  this  fource  of  un- 
eafinefs.  The  lips  of  the  wound  alfo  are  rendered  ftill  more 
hard,  fwelled,  and  of  courfe  more  painful  ;  and  the  {Welling 
of  the  contiguous  parts  is  increafed.  The  beft  external  re¬ 
medies  are  cooling  aftringents,  efpecially  the  faturnine  ap¬ 
plications.  The  parts  chiefly  affe&ed  being  alternately  co¬ 
vered  over  with  cloths  wet  with  a  folution  of  faccharum  fa- 
turni,  and  pledgits  fpread  with  Goulard’s  cerate,  are  kept 
more  cool  and  eafy  than  by  any  other  remedy  hitherto  ufed. 

The  febrile  fymptoms  which  occur  muft  at  the ,  fame  time 
be  attended  to,  by  keeping  the  patient  cool,  on  a  low  diet, 
preferving  a  lax  ftate  of  the  bowels ;  and,  if  neceffary,  far¬ 
ther  quantities  of  blood  ought  to  be  evacuated. . 

On  account  of  the  violence  of  the  pain,  which  is  fome¬ 
times  fo  excefiive  as  to  deftroy  entirely  the  patient’s  reft, 
opiates  ought  to"  be  freely  exhibited  ;  and  when  twitchings 
of  the  tendons  and  other  convulfive  fymptoms  fupervene, 
medicines  of  this  kind  become  ftill  more  neceffary.  In  or¬ 
der,  however,  to  have  a  proper  influence  in  this  ftate  of  the 
complaint,  opiates  ought  to  be  given  in  very  full  dofes ; 
otherwife,  inftead  of  anfwering  any  good  purpofe,  they 
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conftantly  tend  to  aggravate  the  different  fymptoms,  not  only 
by  increafing  the  heat  and  rcftleffnefs,  but  by  having  an  evi¬ 
dent  influence  in  rendering  the  fyftem  more  fufceptible  than 
it  was  before  of  the  pain  and  other  diftreffing  effe&s  produ¬ 
ced  upon  it  by  the  wound. 

It  often  happens,  however,  either  from  neglc&ing  the  wound 
or  from  improper  treatment,  that  all  thefe  remedies  are  had  io> 
courfe  to  without  any  advantage  whatever ;  the  fever,  pain, 
^  and 
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|  Simple  and  fwellmg  of  the  parts  continuing,  convulfive  affeaions  of 
Wound-,  the  mufcles  at  laft  occur,  all  tending  to  indicate  the  mod 

- '  irnminent  danger.  In  this  fituation  of  matters,  if  we  have 

not  immediate  recourfe  to  fome  effe&ual  means,  the  patient 
will  foon  fall  a  victim  to  the  diforder  ;  and  the  only  reme¬ 
dy  from  which  much  real  advantage  is  to  be  expected,,  is  a 
free  and  extenfive  divifion  of  the  parts  in  which  the  orifice 
producing  ?11  the  mifchief  was  at  fird  made.  We  know 
well,  from  the  repeated  experience  of  ages,  that  much  more 
pain  and  didrefs  of  every  kind  is  commonly  produced  by 
the  partial  divificn  either  of  a  nerve  or  of  a  tendon,  than 
from  any  of  thefe  parts  being  at  once  cut  entirely  acrofs. 
Now  the  intention  of  the  operation  here  recommended,  is 
to  produce  a  complete  divifion  of  the  nerve  or  tendon  we 
fuppofe  to  have  been  wounded  by  the  point  of  the  lancet, 
and  which  weconfider  as  the  foie  caufe  of  all  the  fubfequent 
didrefs. 

This  operation  being  attended  with  a  good  deal  of  pain, 
and  being  put  in  practice  for  the  removal  of  fymptoms 
from  which  it  is  perhaps  difficult  to  perfuade  the  patient 
that  much  danger  can  occur,  all  the  remedies  we  have  men¬ 
tioned  ffiould  be  firft  made  trial  of  before  it  is  propofed  : 
but  at  the  fame  time,  care  ought  to  be  taken  that  the  dif¬ 
order  is  not  allowed  to  proceed  too  far  before  we  have  re¬ 
courfe  to  it ;  for  if  the  patient  fhould  be  previoufly  much 
weakened  by  the  feveriffi  fymptoms  having  continued  vio¬ 
lent  for  any  length  of  time,  neither  this  remedy  nor  any 
other  with  which  we  are  acquainted  would  probably  have 
much  influence.  So  foon  therefore  as  the  courfe  already 
prefcribed  has  been  fairly  tried,  and  is  found  to  be  inade¬ 
quate  to  the  effedls  expelled  from  it,  we  ought  immediately 
to  have  recourfe  to  a  free  divifion  of  the  parts  chiefly  af- 
2  4  fefted. 

rVeatment  Wherever  a  wounded  or  ruptured  tendon  may  be  fituated, 

, f  wounded  thel;mb  fl10Uld  be  placed 

in  fuch  a  manner  as  will  moll 
edtcv-  readily  admit  of  the  retraded  ends  of  the  tendon  being 
brought  nearly  together  ;  and  when  in  this  fituation,  the 
mufcles  of  the  whole  limb  in  which  the  ^injury  has  happened 
mult  be  tied  down  with  a  roller,  fo  as  to  prevent  them  from 
all  kinds  of  exertion  during  the  cure,  endeavouring  at  the 
fame  time  to  keep  the  parts  eafy  and  relaxed.  Thus  in 
a  wound  or'rupture  of  the  tendon  of  the  re&us  mufcle  of 
the  thigh,  the  patient’s  leg  ffiould  be  kept  as  much  as  pof- 
fible  ftretched  out  during  the  cure,  while  the  thigh  ffiould 
be  in  fome  degree  bent,  to  relax  the  mufcle  itfelf  as  far  as 
poffible. 

In  fimilar  affe&ions  of  the  tendo  Achillis,  the  knee  ffiould 
be  kept  conftantly  bent  to  relax  the  mufcles  of  the  leg,  and 
the  foot  ffiould  be  ftretched  out  to  admit  of  the  ends  of 
the  ruptured  tendon  being  brought  nearly  into  contadl.  A 
roller  ffiould  be  applied  with  a  firmncfs  quite  fufficient  for 
fecuring  the  mufcles  and  tendons  in  this  fituation  ;  but  care 
muft  be  taken  to  prevent  it  from  impeding  the  circulation. 
With  this  view,  fine  foft  flannel  ffiould  be  preferred  either 
to  linen  or  cotton  ;  for  being  more  elaftic,  it  more  readily 
yields  to  any  fwelling  with  which  the  limb  may  be  attacked. 

The  late  Dr  Monro  was  the  firft  who  gave  any  accurate 
directions  for  the  treatment  of  rupture  in  the  large  tendons; 
and  it  is  perhaps  given  with  more  precifion,  from  his  having 
himftlf  experienced  the  effects  of  this  misfortune  in  the 
tendo  Achillis. 

He  ufed  a  foot-fock  or  flipper,  made  of  double  quilt¬ 
ed  ticking,  and  left  open  at  the  toe  ;  ft  -  the  heel  of 
which  a  Itrap  went  up  above  the  calf  of  tne  v  ; .  A  ftrong 
piece  of  the  fame  materials  went  round  t>w  calf,  and 
was  fattened  with  a  lace.  On  the  back  part  of  this  was  a 
buckle,  through  which  the  ftrap  of  the  foot-fock  was  paffed? 
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by  which  the  calf  could  he  brought  down,  and  the  foot  ex- 
tended  at  pleafure.  Beiides  there  was  a  piece  of  tin  ap- ,  s‘ , 

plied  to  the  fore  part  of  the  leg,  to  prevent  the  foot  from 
getting  into  any  improper  pofture  during  fleep.  After 
propofing  to  walk,  he  put  on  a  ffioe  with  a  heel  two  inches 
deep  ;  and  it  was  not  till  the  expiration  of  five  months  that 
he  ventured  to  lay  afide  the  tin  plate  ;  and  he  continued  the 
ufe  of  the  high  heeled  ffioe  for  two  years.  The  whole  ap¬ 
paratus  is  reprefented  Plate  CCCCXC1I.  fig.  124. 

From  this  treatment  a  knowledge  may  be  formed  of  the 
treatment  necefiary  to  be  followed  in  the  laceration  of  ten¬ 
dons  of  other  parts  of  the  body.  . 

In  wounds  of  the  thorax,  even  though  none  of  the  vifeera  Wounds  of 
ffiould  be  wounded,  we  may  yet  reafonably  exped  that  a  the  thorax* 
confiderable  quantity  of  blood  will  be  extravafated  ;  and 
this,  if  very  large,  muft  be  evacuated  if  poffible.  However, 
it  ought  to  be  particularly  obferved,  that  this  extravafated 
blood  ffiould  not  be  difeharged  before  we  are  allured  that 
the  wounded  veffels  have  done  bleeding.  When  the  pulfe 
appears  fnfficiently  flrong  and  equal,  the  extremities  are 
warm,  no  hickup  or  convulfion  appears,  and  the  patient’s 
ftrength  continues,  we  may  then  know  that  the  internal 
haemorrhagy  has  ceafed,  and  that  the  means  for  discharging 
the  blood  may  now  be  fafely  ufed.  Matter,  water,  blood, 

&c.  have  fometimes  vaniffied  from  the  cavities  of  the  thorax, 
and  been  afterwards  difeharged  by  fweat,  urine,  &c.  Yet 
this  but  feldom  happens  ;  and  if  we  were  to  truft  to  nature 
only  in  thefe  cafes,  it  is  certain  that  many  would  perifh 
from  a  deftru&ion  of  the  vital  vifeera  by  the  extravafated 
and  putrid  blood,  who  by  an  artificial  extraction  of  the  fame 
blood  might  have  been  faved. 

Wounds  of  the  abdomen  muft  be  clofed  as  foon  as  poffible, 
and  then  treated  as  fimple  wounds;  only  they  ought  to  be  dref- 
fed  as  feldom  and  expeditioufly  as  may  be.  A  fpare  diet,  with 
other  parts  of  the  antiphlogiftic  regimen,  is  here  abfolutely  26 
necefiary.  It  fometimes  happens,  that,  thro’  a  large  wound  Woufl  of 
of  the  abdominal  integuments,  the  inteftine  comes  out  with-^®  a 
out  being  injured  ;  yet,  if  it  remains  for  any  time  expofed  to 
the  air,  the  cafe  is  commonly  very  dangerous.  The  moft 
certain  method,  in  all  fuch  cafes,  is  to  return  the  protruded 
part  as  foon  as  poffible  ;  for  although  writers  in  general 
formerly  recommended  warm  fomentations,  &c.  to  be  pre¬ 
vioufly  applied,  the  lateft  authors  upon  this  fubjeCl  confider 
the  moft  natural  and  proper  fomentation  to  be  that  which 
is  produced  by  the  heat  and  moiftnre  of  the  patient’s  belly, 
and  that  therefore  the  inteftines,  if  no  mortification  has  taken 
place,  are  to  be  cleared  from  extraneous  matter,  and  imme¬ 
diately  returned. 

When-  the  wound  of  the  abdomen  is  large,  the  inteftines  - 
ealily  prolap fe,  but  are  as  eaiily  returned.  But  when  part 
of  an-  inteftine  has  been  forced  through  a  narrow  wound, 
the  diforder  is  much  more  dangerous.  For  the  prolapfed 
inteftine  being  diltended  by  flatus,  or  the  ingefted  aliments 
driven  thither  by  the  periftaltic  motion,  it  will  be  inflamed, 
tumefied,  and  incapable  of  being  returned  through  the  ftric- 
ture  of  the  wound  ;  whence  a  ftoppage  of  the  circulation 
and  gangrene  will  foon  follow.  In  this  cafe  the  utmoft 
care  is  to  be  taken  to  reduce  the  inteftine  to  its  natural  fize. 

When  this  cannot  be  accompliffied  by  other  means,  fome 
praClitioners  of  great  eminence  have  even  advifed  the  punc¬ 
turing  of  the  inteftine  in  different  places  in  order  to  dif- 
charge  the  flatus.  This  pradlice  has  alfo  been  recommend¬ 
ed  in  an  incarcerated  hernia,  but  is  exceedingly  difapproved 
of  by  Mr  Pott  and  later  writers  ;  and  it  feems  to  be  very 
dubious  whether  any  good  can  poffibly  arife -from  it.  To 
puncture  any  part  that  is  already  inflamed,  muft  undoubted¬ 
ly  add  to  the  inflammation  ;  and  it  is  very  improbable  that- 

the. 
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the  di  (charge  of  flatus  procured  by  the  punfturcs  would  at 
all  be  a  recompcnfe  for  the  bad  confequenccs  produced  by 
the  increafed  inflammation.  The  method  of  Celius  is  much 
more  eligible  :  It  is  to  dilate  the  wound  fo  as  to  reduce  the 
inteftine  with  eafe.  Sometimes  part  of  the  inteftine  is  loft 
either  by  fuppuration  or  gangrene.  In  this  cafe,  all  that  can 
be  done  is  to  {trike  a  fingle  flitch  through  the  wounded 
bowel,  and  to  fix  it  to  the  external  wound  by  palling  the 
future  alfo  through  the  fides  of  the  wound.  I  he  ends  of 
the  inteftine  may  perhaps  adhere  ;  or  at  any  rate  the  wound 
will  continue  to  perform  the  office  of  an  anus,  out  of  which 
the  fasces  will  continue  to  be  difeharged  during  life.  The 
diredtions  given  by  fome  furgeons  about  inferting  the  upper 
end  of  the  gut  into  the  lower,  and  Hitching  them  together, 
are  perfectly  impracticable,  as  Mr  John  Bell  has  fhown  in 
his  important  Difcourfes  on  Wounds*;  and  even  if  they 
were  practicable,  would  certainly  produce  new  mortification, 
which  could  not  but  be  fatal. 

When  the  omentum  appears  prolapfed,  the  fame  general 
treatment  is  to  be  obferved  ;  only  that,  when  it  is  dry  and 
mortified,  the  dead  part  may  fafely  be  extirpated.—' We 
{hall  conclude  the  article  of  abdominal  wounds  with  a  cafe 
from  the  memoirs  of  the  academy  of  fciences  for  the  year 
j  705,  which  fhows  that  we  ougnt  not  to  defpair,  even 
though  the  mofl  defperate  fymptoms  fhould  take  place,  as 
long  as  any  vis  vitas  remains.  A.  madman  wounded  himfelf 
in  18  different  places  of  the  abdomen.  Eight  of  thefe  pe¬ 
netrated  the  cavity,  and  injured  the  contained  vifeera  ;  he 
had  a  diarrhoea,  naufea,  and  vomiting,  tenfion  of  the  abdo¬ 
men,  with  difficult  re fpi ration  and  violent  fever,  fo  that  his 
life  was  defpaired  of.  During  the  firft  four  days  he  was 
blooded  feven  times  ;  and  during  the  greateft  part  of  the 
cure  his  diet  confifted  almoft  entirely  of  flefh-broths,  with 
the  addition  of  fome  mild  vegetables.  By  thefe  means  he 
was  not  only  cured  of  his  wounds,  but  reftored  to  his  right 
fenfes.  Seventeen  months  after,  he  went  mad  again,  and 
threw  himfelf  over  a  precipice,  by  which  he  was  inftantly 
killed  :  on  opening  the  body,  the  wounds  were^  found  to 
have  penetrated  the  middle  lobe  of  the  liver,  the  inteftinum 
jejunum,  and  the  colon. 

Such  extraordinary  cures  are  to  be  imputed,  according 
to  the  fatisfa&ory  explanation  of  Mr  J.  Bell,  to  the  abdo¬ 
men  being  perfectly  full,  and  conftantly  fubjeded  to  ffrong 
preffure  between  the  diaphragm  and  abdominal  mufcles  ; 
which  keeps  the  parts  contiguous  to  a  wound  clofely  ap¬ 
plied  to  it,  prevents  the  difeharge  of  fasces  or  even  of  blood 
in  fome  meafure,  and  gives  an  opportunity  for  a  veiy  fpeedy 
adhefion  between  the  parts. 

of  In  wounds  of  the  head,  where  the  cellular  membrane 
only  is  affe&ed,  and  the  aponeurofis  and  pericranium  un¬ 
touched,  phlebotomy,  lenient  purges,  and  the  ufe  of  the 
common  febrifuge  medicines,  particularly  thofe  of  the  neutral 
kind,  generally  remove  all  the  threatening  fymptoms.  "When 
the  inflammation  13  gone  off,  it  leaves  on  the  (kin  a  yellowifh 
tint  and  a  dry  feurf,  which  continue  until  perforation  takes 
them  away  ;  and  upon  the  removal  of  the  difeaie,  the  wound 
immediately  recovers  a  healthy  afpebt,  and  foon  heals  with¬ 
out  further  trouble.  Butin  the  worft  kind  of  thele  wounds, 
that  is,  where  a  fmall  wound  paffes  through  the  tela  cellu- 
lofa  and  aponeurofis  to  the  pericranium,  the  patient  will 
admit  of  more  free  evacuations  by  phlebotomy  than  in  the 
former.  In  both,  the  ufe  of  warm  fomentations  is  required ; 
but  an  emollient  cataplafm,  which  is  generally  forbid  in  the 
eryfipelatous  fwellings,  may  in  this  latter  cafe  be  ufed  to 
great  advantage.  Where  the  fymptoms  are  not  very  pref- 
ling,  nor  the  habit  very  inflammable,  this  method  will  prove 
fufficient ;  but  it  fometimes  happens  that  the  fcalp  is  fo 
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tenfc  the  painfo  great,  amltlie  fymptomatic  fever  fo  high,  Cont* 
that  by  waiting  for  the  flow  effed  of  fuch  means  the  pa-^ 

tient  runs  a  rifle  from  the  continuance  of  the  fever  ;  or  elfe  , _ ^ 

the  injured  aponeurofis  and  pericranium,  becoming  doughy, 
produce  an  abfeefs,  and  render  the  caie  both  tedious  and 
troublefome.  A  divilion  of  the  wounded  part,  by  a  Ample 
inciflon  down  to  the  bone,  about  half  an  inch  or  an  inch  in 
length,  will  moft  commonly  remove  all  the  bad  fymptoms; 
and  if ’it  be  done  in  time,  will  render  every  tiling  elfe  un- 

ntceffary.  '  .  .  .  r  ,  .  .  .  ,  28 

The  wounds  penetrating  into  the  cavities  oi  the  joints  do  Wounds^ 

not  feem  at  firft  alarming  ;  yet,  by  expofure  to  the  air,  the'11']* 
lining  membrane  of  fuch  cavities  acquire  fuch  a  degree  of 
fenlibility  as  to  endanger  life  when  they  are  large.  _  As 
foon  therefore  as  any  extraneous  body,  pufhed  into  the  joint, 
is  removed,  the  admiffion  of  the  external  air  is  to  be  guarded 
againft  as  much  as  poffible.  If  the  wound  be  not  too  large, 
this  may  be  done  by  pulling  the  flein  over  the  wound  of  the 
joint ;  and,  to  prevent  its  retra&ion,  rather  adheiive  plafter, 
with  proper  bandaging,  is  to  be  ufed.  But  when  inflam- 
mation  is  come  on,  repeated  and  copious  blood-letting,  to- 
nether  with  fomentations,  become  neceflary ;  and  as  the 
pain,  in  thefe  cafes,  is  apt  to  be  violent,  opiates  mud 
be  adminiftered  ;  but  fhould  matter  be  formed  in  the  cavity 
of  the  joint,  free  vent  mull  be  give  to  it. 


Sect.  II.  Of  contu fed  and  lacerated  Wounds. 

When  the  fmall  veffels  are  broken  by  a  blow  with  any 
hard  inftrument  without  penetiating  the  Ik  in,  at  the  fame 
time  that  the  folid  fibres  of  the  part  are  crufhed,  the  in- 
jury  is  termed  a  contufwn  :  and  when  at  the  lame  time 
the  flein  is  broken,  it  is  termed  a  contufed  and  lacerated 
wound;  becaufe  in  this  cafe  the  parts  are  not  fairly  di¬ 
vided  as  with  a  knife,  but  torn  afunder  or  violently 
ftretched. 

Every  contufion  therefore,  whether  the  item  Is  broken  or  Syng 
not,  may  properly  be  reckoned  a  wound ;  for  where  the 
injury  is  fo  flight  that  none  of  the  contents  of  the  fmall  QonJ( 
veffels  are  extravafated,  it  fear ce  deferves  to  be  mentioned. 

The  immediate  confequence  of  a  contufion,  therefore,  is  a 
fwelling,  by  reafon  of  the  extravaiation  juft  mentioned  ;  and 
the  flein  becomes  difcoloured  by  the  blood  ftagnating  under 
it :  but  as  this  fluid,  even  though  covered  by  the  flein,  can¬ 
not  long  remain  in  its  natural  ftate,  it  thence  happens,  that 
the  contufed  part  foon  lofes  its  florid  red  colour,  and  be¬ 
comes  blue  or  black  ;  the  thinner  parts  being  in  the  mean 
time  gradually  taken  up  by  the  abforbent  veffels,  which  at 
laft  happens  to  the  blood  itfelf ;  the  blue  difappears,  and  is 
fucceeded  by  a  yellowifh  colour,  fhowing  that  the  blood  is 
now  diffolved  ;  after  which  the  part  recovers  its  former  ap¬ 
pearance,  and  the  ruptured  veffels  appear  to  have  united  as 
though  nothing  had  iiappened.  4 

Thefe  are  the  fymptoms  which  attend  the  flighteft  kind 
of  contufions  ;  but  it  is  evident,  that  where  the  blow  is  fo 
violent  as  to  rupture  or  crufli  fome  of  the  large  nerves,  or 
blood- veffels,  all  the  bad  confequences  which  attend  Ample 
wounds  of  thofe  parts  will  enfue,  and  they  will  not  at  all  be 
alleviated  by  *  the  circumftance  of  the  flein  being  whole. 
Hence  it  is  tafy  to  fee  how  a  contufion  may  produce  ulcers 
of  the  worft  kind,  gangrene,  fphacelus,  carious  bones,  &c. ; 
and  if  it  happens  to  be  on  a  glandular  part,  a  feinhus  or 
cancer  is  very  frequently  found  to  enfue.  Even  the  vilcera 
themfelves,  efpecially  of  the  abdomen,  maybe  injured  by 
contufions  to  fuch  a  degree  as  to  produce  an  inflammation, 
gangrene,  or  feirrhus,  nay  inftant  death,  without  rupturing 
the  fkin. 
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Sect.  III.  Of  Gunfbot  Wounds . 

Gun-shot  wounds  can  be  confidered  in  no  other  light 
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than  contufed  wounds.  In  thofe  made  by  a  mnfket  or  piftol 
ball,  the  molt  immediate  confiderations  are,  to  extr*f  the 
ball,  or  any  other  extraneous  body  which  may  have  lodged 
in  the  wounded  part ;  and  to  flop  the  hemorrhagy,  if  there 
is  an  efFufion  of  blood  from  the  rupture  of  fame  confiderable 
artery. 

It  is  frequently  necefiary  to  enlarge  the  wound  in  order 
to  extradt  the  ball ;  and  it  it  has  gone  quite  through,  (pro¬ 
vided  the  lituation  of  the  part  wounded  v/ill  admit  of  its 
being  done  with  fafety),  the  wound  is  to  be  laid  freely  open 
through  its  whole  length  ;  by  which  means  any  extraneous 
body  will  be  more  readily  removed,  and  the  cure  facili¬ 
tated. 

In  order  to  get  at  the  ball,  or  any  other  foreign  matter, 
probing  is  to  be  ufed  as  fparingly  as  poffible:  and  this  mud 
evidently  appear  to  any  one  who  will  only  confider  the  na¬ 
ture  of  the  fymptoms  attendant  on  penetrating  wounds  of 
the  bread  or  belly,  either  from  a  bullet  or  fhavp  inhrument; 
the  thrufting  in  a  probe  to  parts  under  fuch  circ  11m dances 
being  unavoidably  a  frefh  ftab  on  every  repetition  of  iuch 
pradlice.  Wherever  probing  is  necefiary,  the  finger  is  to 
be  preferred  as  the  bed  and  trued  probe,  where  it  can  be 
ufed. 

If  a  hall,  or  any  other  foreign  body,  happens  to  be  lodged 
near  the  orifice,  or  can  be  perceived  by  the  finger  to  lie  un¬ 
der  the  fkin,  though  at  fame  diftance  from  the  mouth  of 
the  wound,  we  fhould  cut  upon  it  and  take  it  out :  but 
when  it  is  funk  deep,  and  lies  abfalutely  beyond  the  reach 
of  the  finger,  it  mud  appear  evident,  upon  the  lead  reflec¬ 
tion,  that  thrufting,  firft  a  long  probe  in  qued  of  the  bullet, 
and  then,  as  Las  been  pra&ifed  likewife,  a  longer  pair  of 
forceps,  either  with  or  without  teeth,  Into  a  wound  of  that 
kind,  though  with  a  fort  of  certainty  to  extract  it,  mud  ei¬ 
ther  contufe,  or  irritate  and  inflame,  the  parts  to  a  great  de¬ 
gree  5  and  confequently  do  as  much,  or  more  mifehief,  than 
the  ball  did  at  fird  by  forcing  its  paffage  fuch  a  length  of 
way.  And  fhould  they  at  the  fame  time  lay  hold  of  any 
confiderable  artery  or  nerve  along  with  tire  ball  (which  can 
fcarce  ever  fail  of  being  the  cafe),  what  fhocking  confequen- 
ces  would  attend  fuch  a  proceeding  !  Nor  would  attempts 
of  this  fort  be  lefs  injurious  in  cafe  a  bullet  fhould  happen  to 
be  lodged  in  the  cavity  of  the  belly  or  bread.  Such  at¬ 
tempts  are  the  lefs  necefiary,  becaufe  a  great  number  of  in¬ 
dances  have  occurred,  where  balls  have  been  quietly  lodged 
in  feveral  parts  of  the  body,  till  after  many  years  they  have 
worked  themfelves  a  paffage  towards  the  furface,  and  were 
very  eafily  extrafted ;  and  many  where  balls  have  been  en¬ 
tirely  left  behind. 

In  cafe  the  wound  be  occafioned  by  a  rnufket  or  pidol 
fhot,  and  of  courfe  but  fmall,  it  wall  be  necefiary  to  dilate 
it  without  delay,  provided  the  nature  of  the  part  will  admit 
of  this  with  fafety :  for  in  wounds  near  a  ioint,  or  in  very 
membranous  or  tendinous  parts,  the  knife,  as  well  as  forceps, 
faoukl  be" put  under  fame  reftraint ;  nor  fhould  any  more 
opening  be  made  than  what  is  abfalutely  requifite  for  the 
free  difeharge  of  the  matter  lodged  within. 

Where  the  wounded  perfan  lias  not  differed  any  great  lofs 
0  blood,  and  this  is  generally  the  cafe,  it  will  be  advifable  to 
open  a  vein  immediately,  and  take  from  the  arm  a  laro-e 
quantity;  and  to  repeat  bleeding  as  circumdances  may 
uquire,  the  fecond,  and  even  the  third  day.  Repeated 
b  eedmgs  in  the  beginning  draw  after  them  many  advan- 

tinn  7  preVentn  3  g0°d  deal  °f  Pain  and  infiamma- 

falflnm  fa?  ?ny  Pcyer1^  affaults,  forward  the  digedion,  and 
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complicated  fymptoms  which  are  wont  other  wife  to  'inter¬ 
rupt  the  cure,  miferably  harafs  the  poor  patient,  and  too 
often  endanger  his  life  ;  and  even  where  the  feverifh  fymp¬ 
toms  mu  high,  and  there  is  almod  a  certainty  that  matter 
is  forming,  bleeding,  in  that  date,  is  very  frequently  of  great 
advantage. 
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For  the  fird  12  days  it  will  be  proper  to  obferve  a  cool-  Regimen, 
in g  regimen,  Toth  in  refpedl  of  the  medicines  that  may  be 
preforibed,  and  the  diet  requifite  for  the  fupport  of  nature. 

It  is  abfalutely  necefiary  likewife  that  the  body  be  eon- 
dantly  kept  open.  Unlefs,  therefore,  nature  does  this  office 
of  herfelf,  a  ftool  fhould  be  every  day  procured,  either  by 
emollient  clyders,  or  fame  gentle  laxative  taken  at  the 
mouth  ;  and  whenever  there  is  much  pain  in  the  wounded 
parts,  immediate  recourfe  mud  be  had  to  opium. 

As  to  external  applications,  whatever  is  of  a  hot  fpi- 
rituous  nature  is  remarkably  injurious  on  thefe  occafioii3, 
and  what  no  wounded  part  can  in  any  degree  bear.  The 
wound  may  be  dreffed  with  pledgits  of  any  emollient  oiut  Erenia! 
ment ;  the  whole  being  covered  with  a  common  poulticeyaiTicatlona 
or,  in  fame  cafes,  the  preparations  of  lead  may  be  ufed.  An 
opiate  fhould  now  be  adminiflered  ;  and  the  part  affedied 
being  placed  in  the  eafied  and  mod  convenient  podure,  the 
patient  fhould  be  laid  to  red.  The  formation  of  matter,  in 
every  contufed  wound,  is  an  object  of  the  firft  importance  ; 
for,  till  this  takes  place,  there  is  often  reafan  to  fufpedt  that 
gangrene  may  happen.  With  a  view  to  liaden  fuppuration, 
the  warm  poultices  Humid  be  frequently  renewed,  and  they 
fhould  be  continued  till  the  tendon  and  fwelling,  with  which 
wounds  of  this  kind  are  nfually  attended,  be  removed,  and 
till  the  fore  has  acquired  a  red,  healthy,  granulating  appear¬ 
ance,  when  it  is  to  be  treated  like  a  common  nicer. 

Gun  fhot  wounds  are  commonly  covered  from  the  begin¬ 
ning  with  deep  Houghs,  and  various  remedies  are  recom¬ 
mended  for  removing*  them.  Every  appearance,  however, 
of  this  kind  with  wliieh  they  are  attended  proceeds  entire¬ 
ly  from  contufion  ;  and,  excepting  the  injury  be  extenfivc, 
the  Hough  is  not  often  perceptible,  or  it  is  fa  thin  as  to  come 
away  along  with  the  matter  at  the  fird  or  fecond  dreffing. 

Although  emollient  poultices  be  extremely  #  nfeful,  they 
ought  to  be  no  longer  continued  than  till  the  effedls  already 
mentioned  are  produced;  otherwife* they  will  not  only  relax 
the  parts,  but  alfo  produce  too  copious  a  difeharge  of  mat¬ 
ter,  which  is  fametimes  attended  with  great  danger.  A  too 
copious  flow  of  matter  may  proceed  from  different  caufes  ; 
but  in  whatever  way  it  may  have  been  produced,  the  prac¬ 
tice  to  be  adopted  muff  be  nearly  the  fame.  Every-collec- 
tion  which  appears  muff  have  a  free  outlet,  and  the  limb 
laid  in  that  poffnre  which  will  moil  readily  aflmit  of  its  run¬ 
ning  off.  In  fuch  circumftances,  nourishing  diet  and  Peru¬ 
vian  bark  in  confiderable  quantities  are  highly  ufeful.  When 
the  difeharge  continues  copious,  in  fpite  of  every  effort  to 
check  it,  detached  pieces  of  bone  or  fame  extraneous  matter 
are  probably  the  caufe.  In  fuch  a  fitnation  nothing  will 
ltffen  the  quantity  of  matter  till  fuch  fubffances  be  removed. 

The  wound  ought  therefare  again  to  be  examined,  and  loofe 
bodies  removed.  Pieces  of  cloth  have  been  known  to  be 
removed  by  fetons,  when  that  method  was  practicable,  after 
every  other  method  had  failed.  Opium  likewife  is  frequent¬ 
ly  ufeful  in  checking  an  exceffive  difeharge,  when  it  happens 
to  be  kept  up  by  irritation. 

Although  no  confiderable  hemorrhagy  may  happen  at 
firft  yn  gun-fhot  wounds ;  yet  after  the  Houghs  commonly 
produced  upon  fiich  occafions  have  come  off,  fame  confi¬ 
derable  arteries  may  be  expofed,  and  then  a  dangerous  he¬ 
morrhagy  may  enfue.  The  hemorrhagy  is  often  preceded 
by  a  great  heat  in  the  injured  parts,  and  with  a  throbbing 
pulfatory  pain.  At  this  period  it  may  frequently  be  pre- 
N  vented 
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often  prove  dangerous  before  the  furgeon^  could  be  procu- 
red,  the  attendants  fhould  be  furnifhed  with  a  tourniquet, 

'  with  directions  to  apply  it,  upon  the  firft  appearance  of 

Seaiffylng  ^TUl  oflate  years  the  fcarifying  of  gun-fhot  wounds  was 
improper.  a  practice  which  prevailed  very  univerfally  among  lurgeons; 

and  it  was  expe&ed  by  this,  that  the  Houghs  with  which 
wounds  are  fometimes  covered  would  foouer  feparate,  and 
that  the  cure  would  thereby  be  more  readily  performed. 

It  is  now,  however,  known,  that  tins  pradtce,  inftead  ot 
being  ufeful,  very  generally  does  harm  by  mcreafing  the  in- 
flammation.  It  fhould  therefore  be  laid  entirely  a fie-e. 
When  a  eun-fhot  wound  cannot  eafily  or  fafely  be  laid  open 
from  one  end  to  the  other,  perhaps  it  may  be  proper  to  in¬ 
troduce  a  cord  throngh  the  fi.ms.  This,  however,  fhould 
not  be  attempted  till  the  firft  or  inflammatory  ftate  of  the 
wound  is  over  :  but  when  a  cord  cannot  be  properly  intro¬ 
duced,  on  account  of  the  fituation  or  dircdton  of  the  wound, 
compreffion  may  prove  equally  ufeful  here  as  in  cafes  ot 

pun£tured  wounds.  .  , 

Mortification  happening  after  gun- (hot  wounds,  is  to  be 
treated  in  the  fame  manner  as  if  it  had  arifen  from  any  other 
caufe,  only  bark  is  not  to  be  promifcuoufly  ufed;  as,  in  pie- 
thoric  habits,  it  may  prove  hurtful,  though  in  debilitated  re- 
'  hxed  habits  it  will  be  extremely  ufeful ;  but  even  in  fuch  it 
fhould  never  be  given  while  much  pain  and  teniion  con- 
tinue. 

Sect.  IV.  Of  Poifoned  Wounds. 

37  Poison  may  be  introduced  into  the  fyftem  various  ways. 

Treatment  egg£^s  Gf  the  poifon  introduced  by  the  flings  of  iniects 
IZed  bymay  frequently  be  prevented  by  applying  immediately  vine, 
by  the  bite7  Kar  or  ardent  fpirits.  After  inflammation  has  come  on,  the 
ef  animals.  jnoft  effectual  remedy  is  the  wafhing  the  parts  with  cola 
water.  The  bite  of  a  viper  is  not  always  dangerous  ;  but 
as  we  can  never  Judge  with  certainty  whether  the  wound  be 
poifoned  or  not,  and  as  the  poifon  of  this  animal  ads  very 
fpeedily  upon  the  fyftem,  its  bad  effects  ought  to  be  pre¬ 
vented  bv  every  poffible  means.  The  injured  part  ought 
either  to  he  cut  out  immediately,  or  deftroyed  with  the  ac- 
tual  or  potential  cautery. 

Formerly  fuftion  was  much  employed,  and  frequently 
with  fuccefs :  it  fhould  not,  however,  prevent  the  removal 
d  the  part.  After  the  part  has  been  removed,  we  fhould 
endeavour  to  produce  a  plentiful  fuppuration.  When  the 
poifon  appears  to  have  entered  the  fyftem,  the  application 
of  warm  oil  over  the  whole  body  has  been  extolled  ;  and  it 
has  been  faid  that  advantage  has  been  derived  from  the  in¬ 
ternal  ufe  of  it.  From  fome  late  obfervations,  however,  the 
efficacy  of  this  remedy  is  much  to  be  doubted.  .  Perhaps  a 
plentiful  fweat,  kept  up  for  a  confiderable  time,  is  the  molt 
certain  method  yet  difeovered.  Small  dofes  of  volatile  a  - 


have  fnfiered.  The  fooner  the  operation  is  performed,  the 
more  effeaual  it  is  likely  to  prove  ;  but  it  ought  not  to  be 
omitted,  even  though  fome  time  lias  elapfed  from  the  time 
that  the  wound  was  inflifted;  for  there  is  reafon  to  fnppofe 
that  this  poifon  does  not  enter  the  fyftem  fo  quickly  as  fe- 
veral  others  are  obferved  to  do.  Sea-bathing  has  been  much 
recommended  in  all  ages  as  a  preventive  ;  but  there  arc 
few  well  attefted  cafes  of  its  being  attended  with  advantage. 

Many  praaitioners  depend  much  on  mercury  ;  and  as  it  can 
be  ufed  along  with  any  other  plan  of  treatment,  it  ought 

not  to  be  negle£led.  .  t 

When  wounds  are  poifoned  by  the  application  ot  matter 
from  certain  fores,  as  thofe  of  the  venereal  or  cancerous 
kinds,  or  from  any  of  the  vegetable  poifons,  it  is  better  to 
remove  the  part  affeaed  immediately,  than  to  undergo  a 
courfe  of  medicines  generally  How  and  oiten  doubtful  in 
their  operations. 

The  metallic  poifons  do  not  fall  to  be  considered  in  this 
place  ;  for  however  deleterious  they  may  be  when  taken  in¬ 
to  the  ftomach,  they  feldom  appear  to  be  otherwife  hurtful, 
when  applied  to  wounds,  than  by  irritating  or  corroding  the 
parts  with  which  they  come  in  contadl. 

CHAP.  III.  Inflammation  and  its  Confequences * 

Sect.  I.  Of  Inflammation  and  Suppuration. 

Inflammation  of  any  part  is  accompanied  with  increa- 
fed  heat,  rednefs,  and  painful  tenfion.  For  the  remote  and 
proximate  caufes  of  inflammation,  together  with  the  treat- 
•ment  of  inflammatory  difeafes,  fee  Phlegmafla,  article  Me,  II 
dicine.  Inflammation  is  commonly  divided  into  two  lpe  of  ^aM. 
cies,  the  phlegmonic  and  erythematic .  The  ftrft  is  diftinginfh-  malUn. 
ed  by  confiderable  fwelling,  throbbing  pain,  and  dncumfcri- 
bed  bright  red  colour.  The  fecond  by  fnperficial  fwelling, 
burning  pain,  dull  red  colour,  apt  to  fpvead,  difappearing 
when  prefled,  and  quickly  returning  ;  the  part  affe&ed  is 
frequently  covered  with  fmall  veficles.  The  confequences^ ^ 
of  inflammation  are  fuppuration  and  gangrene,  linlefs  the  uei.cef!. 
inflammation  be  checked  and  terminated  by  resolution.— topw* 
That  an  inflammation  will  terminate  in  fuppuration  may  beand^ 
known  from  the  length  of  time  it  has  continued,  from  the8 
remiffion  of  the  pain  and  hardnefs,  the  greater  elevation  ot 
the  fkin  in  the  middle  part,  a  change  of  colour  from  red  to 
bluiih  or  livid,  a  flight  fever  with  ftiiyering,  and  from  a  fluc¬ 
tuation  of  matter  perceived  on  handling  the  part*  4, 

During  the  firft  ftage  of  the  inflammation,  however,  wewheBj* 
ought,  for  the  moft  part,  to  endeavour  to  refolve  it,  or  pre-  juton 
vent  the  fuppuration.  Yet  fome  cafes  muft  be  excepted.  . 
For  inftance,  thefe  inflammatory  fwellings  which  fometimes 
occur  in  fevers,  or  fucceed  to  them,  ought  always  to  be 
brought  to  fuppuration  ;  and  it  might  be  very  dangerous  to 


et  difeovered.  Sin.ll  dofts  ot  vo  at;1.a  -  flings  of  a  fcr°ophulous 

;peated  is  more  to  be  depended  on  lor  pro  P  t  do  nothing  at  all,  either  with  a 


kali  frequently  re r - 

ducing  this  effe&  than  any  other  remedy.  . 

3  s  The  bite  of  a  mad  animal  occafions  the  moft  formidable 

Poifoned  wound  known  in  this  country.  In  thefe  wounds  hy- 
biteof  mad  drophobia  indeed  does  not  always  enfue  ;  but  when  it  does, 
animals,  death  is  almolt  certainly  the  confequence.  A  variety  o  no- 
ftrums  for  preventing  and  curing  this  difeafe  have  een  ie* 
forth  to  the  public  ;  but  there  is  fcarcely  any  well  attefted 
fad  of  any  one  of  them  proving  ufeful.  Nothing  yet  known 
can  be  depended  upon  but  the  immediate  removal  ot  the  in¬ 
jured  part,  either  with  the  fcalpel  or  the  adual  or  potential 


nature,  it  is  perhaps  beft  to  do  nothing  at  all,  either  with  a 
view  to  refolve  or  fuppurate.  Thus  it  might  be  dangerous 
to  make  ufe  of  repellent  applications,  at  the  fame  time  that 
it  is  by  no  means  advifable  to  promote  their  fuppuration  ; 
the  cure  of  fuch  fwellings,  when  opened,  proving  always 
very  troublefome  ;  while  at  the  fame  time  it  is  known,  that 
fuch  fwellings  may  remain  for  a  very  long  time  without  any 
rifk  to  the  patient.  I11  the  lues  venerea,  too,  as  we  are 
pofleffed  of  a  certain  antidote  for  the  diforder,  it  is  beft  not 
to. attempt  the  fuppuration  of  any  buboes  which  may  ap 
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h  fiamnia-  prar;  as  the  cure  of  them,  when  opened,  very  often  prove., 
tjrm  and  extremely  troublefome  ;  and  as  their  being  opened  cannot 
Suppura-  coll tribute  any  thing  towards  their  cure.  _ 

*")n' _ ,  Where  the  inflammation  is  but  beginning,  and  the  lymp. 

^  toms  are  not  fo  violent  as  to  affect  the  general  fyitem,  to- 
Method  of  p;cai  remedies,  with  a  due  attention  to  regimen,  often  an- 
trWVn\u  {wer  ^  refolving  them.  The  firft  thing  to  be  attended  to 
infliirtuua-  .n  ;)ie  care  of  evc>ry  Inflammation,  is  the  removal  of  the  ex- 
ei°n‘  -citing  caufes,  which  ejther  have  brought  on  the  inflamma¬ 
tion  originally,  or  which  may  continue  it  after  it  is  begun. 
Such  are  extraneous  bodies  in  wounds,  pieces  of  fiadtured 
bones,  luxations,  &c,  Ot  all  the  various  applications  foi  an 
inflamed  part,  thofe  of  a  fedative  nature  arc  chiefly  to  be  de¬ 
pended  upon  ;  and,  next  to  thefe,  emollients.  Of  the  for¬ 
mer  kind  we  may  confider  all  the  different  preparation^  of 
lead  diflolved  in  vinegar;  together  with  vinegar  itfelf,  which 
generally  a&s  alfo  as  a  fedative.  Among  the  latter  we  may 
place  the  mild  exprefled  oils,  as  alfo  the  foft  ointments  made 
with  thefe  oils  and  pure  wax. 

When  we  fpeak  of  fedative  medicines,  however,  it  muft 
not  be  underflood  that  all  of  that  clafs  are  to  be  ufed  indif- 
criminately.  Thus  opium,  though  one  of  the  moft  powerful 
of  all  fedatives,  yet  as  its  application,  externally,  to  the  hu¬ 
man  body,  is  always  attended  with  fome  degree  of  irritation, 
however  ufeful  it  may  at  times  be  found  in  fome  particular 
fpecies  of  inflammatory  diforders,  will  never,  probably,  as  an 
external  application,  become  of  general  ufe  in  thefe  cafes. 
Warm  emollient  fomentations  alfo,  though  powerful  feda¬ 
tives,  as  tending  more  effectually  to  lemove  tenfion  and  pain 
than  perhaps  any  other  remedy,  are  conftantly  found  to  be 
improper  where  a  refolution  is  to  be  wilhed  for.  Their 
conftant  effeCt  is,  either  to  bring  the  Iwelling  to  a  fnppura- 
tion,  or  to  relax  the  parts  in  fuch  a  manner  as  to  render  the 
removal  of  the  diforderalvvays  exceedingly  tedious. 

Mr  Bell  recommends  the  preparations  of  lead  as  proper 
applications,  in  cafes  of  external  inflammation,  win  re  we  wifh 
for  a  refolution.  The  bell  method  of  applying  it,  he  fays, 
is  in  the  form  of  a  watery  folution  ;  and  he  gives  the  fol¬ 
lowing  foimula :  “  ]$,.  Sacchar.  faturn.  $fs. ;  folve  in  acet. 
pur.  ^iv.  ;  et  adde  aq.  fontan.  diftillat.  tbij.  The  addition 
of  vinegar  renders  the  folution  much  more  complete  than  it 
otherwife  would  be  ;  and  without  it  indeed  a  very  confider- 
able  proportion  of  the  lead  generally  feparates  and  falls  to 
the  bottom. 

In  making  ufe  of  this  folution  in  cafes  of  inflammation, 
as  it  is  of  confequence  to  have  the  parts  affe&ed  kept  con 
Handy  moift  with  it,  cataplafms  prepared  with  it  and  crumb 
of  bread  in  general  anfwer  that  intention  exceedingly  well. 
But  when  the  inflamed  part  is  fo  tender  and  painful  as  not 
eafily  to  bear  the  weight  of  a  poultice,  which  is  frequently 
the  cafe,  pieces  of  foft  linen  moiltened  with  the  folution  an 
f wer  the  purpofe  tolerably  well.  Both  fhould  be  applied, 
cold,  or  at  leaft  with  no  greater  warmth  than  is  merely  necef- 
fary  for  preventing  pain  or  uneafinefs  to  the  patient :  they 
fhould  be  kept  almoft  conftantly  at  the  part,  and  renewed 
always  before  turning  ftiff  or  hard. 

When  the  tenfion  and  irritation  on  the  fkin  are  confider* 
able,  emollients  are  often  attended  with  very  great  advan¬ 
tage  :  the  parts  affeCted  being,  in  fuch  a  ftate  of  the  difor- 
der,  gently  rubbed  over  with  any  of  the  mild  exprefled  oils 
two  or  three  times  a-day,  the  tenfion,  irritation,  and  pain- 
are  often  very  much  relieved,  and  the  difeufiion  of  the  tu, 
mor  thereby  greatly  promoted. 

In  every  cafe  of  inflammation,  indeed,  emollient  applica¬ 
tions  would  afford  fome  relief.  But  as  the  preparations  of 
lead,  already  recommended,  prove  in  all  fuch  diforders  ftill 
more  advantageous;  and  as  unguents  of  every  kind  tend 
conuderably  to  blunt  the  aCtion  of  lead  ;  thefe  two  fets  of 
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remedies  fhould  a3  feldom  as  poffible  be  allowed  to  interfere^" 
with  one  another  ;  and  emollients  fhould  accordingly  never 
be  preferred,  but  when  the  circumflances  already  mention-  tion. 

ed,  of  irritation,  tenfion,  and  pain,  are  fo  confiderable  as  to  - - v— 

render  their  application  altogether  neceflary.  ^ 

When  the  part  affeCted  with  inflammation  is  not  very  ten¬ 
der,  or  lies  deep,  applications  of  vinegar  are  often  had  re- 
courfe  to  with  confiderable  advantage  ;  the  moft  effectual 
form  of  uflng  it  fee  ms  to  be  by  way  of  cataplafm,  made  with 
the  llrongeft  vinegar  and  crumb  of  bread.  In  fuch  cafes, 
an  alternate  ufe  of  this  remedy,  with  the  faturnine  folution, 
has  produced  more  beneficial  effeCts  than  are  commonly  ob- 
feived  from  a  continued  courfe  ot  any  one  of  them. 

At  the  fame  time  that  thefe  applications  are  continued, 
blooding  with  leeches,  or  cupping  and  fcarifying,  arj 
near  as '  poffible  to  the  part  affe&ed,  is  generally  of  very 
great  fervice  ;  and  in  no  cafe  of  local  inflammation  fhould 
ever  be  omitted.  In  all  fuch  cafes,  the  whole  body,  but 
jnore  efpecially  the  difeafed  part,  fhould  be  preferved  as  free 
as  poffible  from  every  kind  of  motion  ;  and,  for  the  fame 
reafon,  the  neceflity  of  a  low  cooling  diet,  in  every  inflam¬ 
matory  diforder,  appears  obvious,  as  does  alfo  a  total  abiti- 
nence  from  fpirituous  and  fermented  liquors.  ^ 

In  flight  cafes  of  inflammation,  a  due  perfeverance  of  the  BWd-'et- 
feveral  articles  taken  notice  of  will,  in  general,  be  found  t  ing,  when 
fufficient  for  every  purpofe.  But  when  there  is  likewife  a  ™Pcr  ,or 
full,  hard,  or  quick  pulfe,  with  other  fymptoms  of  fever,  pur* 

neral  blood-letting  becomes  neceflary;  the  quantity  of  blood 
taken  away  being  always  to  be  determined  by  the  violence 
of  the  diforder,  and  by  the  age  and  ftrength  of  the  patient. 
Evacuation,  however,  fhould  never  be  carried  to  a  greater 
height  than  what  is  merely  neceflary  for  moderating  the  fe¬ 
brile  fymptoms  ;  for  if  luppuration  fhould  take  place  after 
the  fyftem  is  too  much  reduced,  its  progrefs  is  thereby  ren¬ 
dered  much  more  flow  and  uncertain,  nor  will  the  patient  be 
fo  able  to  bear  the  difcliarge  that  muft  enfue  upon  opening 
the  abfeefs.  The  ufe  of  gentle  laxatives,  together  with  cool¬ 
ing  diaphoretic  medicines,  are  alfo  attended  with  very  good 
effe&s. 

Thefe  different  evacuations  being  premifed,  the  next  ob- 
je&  of  confequence  is  to  procure  eafe  and  quietnefs  to  the 
patient ;  which  is  often,  in  inflammatory  cafes,  of  more  real 
fervice  than  any  other  circumftance  whatever.  The  moft: 
effe&ual  remedy  for  this  purpofe  is  opium  ;  which,  when 
pain  and  irritation  are  confiderable,  as  in  extenfive  inflamma¬ 
tions  very  frequently  happens,  fhould  never  be  omitted.  In 
large  wounds/  efpecially  after  amputations  and  other  capital 
operations,  alfo  in  pun&ures  of  all  kinds,  large  doles  of  opium 
are  always  attended  with  remarkable  good  effe&s.  In  all 
fuch  cafes,  however,  opium,  in  order  to  have  a  proper  in¬ 
fluence,  fhould,  as  was  obferved,  be  adminiftered  in  very 
^large  dofes ;  otherwife,  inftead  of  proving  ferviceable,  it 
feems  rather  to  have  the  contrary  effe& ;  a  circumftance 
which  is  perhaps  the  chief  reafon  tor  opiates  in  general  ha¬ 
ving  been  very  unjuftly  condemned  in  every  cafe  of  inflam¬ 
mation. 

By  a  proper  attention  to  the  different  circumflances  taken 
notice  of,  in  the  courfe  of  three  or  four  days,  and  fome- 
times  in  a  fhorter  fpace  of  time,  refolution  of  the  tumor  will 
in  general  begin  to  take  place  ;  at  leaft  before  the  end  of 
that  period  it  may,  for  the  moft  part,  be  known  how  the 
diforder  is  to  terminate.  If  the  heat,  pain,  and  other  at¬ 
tending  fymptoms  abate,  and  efpecially  if  the  tumor  begins 
to  decreafe,  without  the  occcurrence  of  any  gangrenous  ap¬ 
pearances,  we  may  then  be  almoft  certain  that  by  a  continu¬ 
ance  of  the  fame  plan  a  total  refolution  will  in  time  be  ef¬ 
fected. 

But,  on  the  contrary,  if  all  the  different  fymptoms  rather 
N  2  increafe ; 
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increafe  ;  and  efpccially  if  the  tumor  turns  larger,  and  fome- 
what  foft,  with  "an  increafe  of  throbbing  pain;  we  may  then 
with  tolerable  certainty  conclude,  that  fuppuration  will  take 
place  ;  and  fhould  therefore  immediately  defid  from  fuch 
applications  as  were  judged  proper  while  a  cure  was  thought 
practicable  bv  refolution,  and  endeavour  to  aflid  nature  as 
much  as  pofiible  in  the  formation  of  pus,  or  what  is  called 
maturat'on  of  the  tumor.  For  this  purpofe  there  is  nothing 
better  than  to  preferve  a  proper  degree  of  heat  in  the  parts. 
This  is  commonly  done  by  the  means  of  warm  fomentations 
p.nd  cataplafms  ;  and  when  thefe  are  regularly  and  frequent¬ 
ly  renewed,  nothing,  it  is  probable,  could  more  effiedlually 
r.nfwer  the  purpofe.  But  in  the  ordinary  manner  in  which 
they  arc  applied,  by  the”"  cataplafms  being  renewed  only 
once,  or  at  mod  twice  a  day,  they  mull  always,  it  is  ima¬ 
gined,  do  more  harm  than  good.  I*  or  fo  foon  as  the  degree 
of  heat  they  were  at  firll  poffefled  of  is  diflipated,  the  moii- 
ture  kept  up  by  them,  with  the  confequent  evaporation 
which  enfues,  muft  always  render  the  part  a  great  deal  cold¬ 
er  than  if  it  had  been  merely  wrapped  in  flannel  without  the 
life  of  any  fuch  application. 

In  order  to  receive  all  the  advantages  of  fuch  remedies, 
the  part  affe&ed  fhould  be  well  fomented  with  flannels  pref- 
fed  out  of  any  warm  emollient  decwdlion,  applied  as  warm 
ss  the  patient  can  eafily  bear  them,  continued  at  lead  half 
an  hour  at  once,  and  repeated  four  times  a  day. 

Immediately  after  the  fomentation  is  over,  a  lan?e  emol¬ 
lient  poultice  fhould  likewife  be  applied  warm,  and  renewed 
every  fecond  or  third  hour  at  farthed.  Of  all  the  forms  re¬ 
commended  for  emollient  cataplafms,  a  common  milk- and- 
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ture,  and  where  there  is  dill  fome  probability  of  a  fuppu-  inflamma, 
ration,  no  remedy  is  more  effectual.  .  .  g1™  *nd 

Thefe  different  applications,  under  the  redri&ions  taken ^v"ra* 

notice  of,  being  continued  for  a  longer  or  fhorter  time,  ac- - 

cording  to  the  fize  of  the  tumor,  its  iituation,  and  other  cir- 
cum dances,  a  thorough  fuppuration  may  in  general  at  lad 
be  expe&ed.  .  #  $ 

Matter  being  fully  formed  in  a  tumor,  is  known  by  a  rc-gj,,,,^ 
midion  of  all  the  fymptoms  taking  place  ;  the  throbbing  m<eter  i» 
pain,  which  before  was  frequent,  now  goes  offhand  the  pa- formed, 
tient  complains  of  a  more  dull,  conflant,  heavy  pain  :  the 
tumor  points  at  fome  particular  part,  generally  near  to  its 
middle;  where,  if  the  matter  is  not  eiicyded,  or  deep  feated, 
a  whitifli  yellow  appearance  is  qbferved,  indead  of  a  deep 
red  that  formerly  took  place  ;  and  -fluctuation  of  a  fluid  un¬ 
derneath  is,  upon  preffure,  very  evidently  difeovered.  Some¬ 
times,  indeed,  when  an  abfeefs  is  thickly  covered  with  muf- 
cular  and  other  parts,  though,  from  concmring  circumdan- 
ces,  there  can  be  little  doubt  of  there  being  even  a  very 
confiderable  collection  of  matter,  yet  the  fluctuation  cannot 
be  readily  didinguifhed  :  it  does  not,  however,  often  hap¬ 
pen,  that  matter  is  fo  very  deeply  lodged  as  not  to  be  dif¬ 
eovered  upon  proper  examination. 

This,  however,  is  a  circumdance  of  the  greated  confe- 
quence  in  practice,  and  deferves  more  attention  than  is- 
commonly  given  to  it.  In  no  part  of  the  furgeoids  em¬ 
ployment' is  experience  in  former  fimilar  cafes  of  greater 
ufe  to  him  than  in  the  prefent  ;  and  however  Ample  it 
may  appear,  yet  nothing,  it  is  certain,  more  readily  di- 


ftinguifhes 
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bread  poultice,  with  a  proportion  of  butter  or  oil,  is  perhaps  than  his  being  able  eafily  to  deteft  colledions  of  deep- feat- 
the  moil  eligible;  as  it  not  only  poffcffes  all  the  advantages  ed  matter  ;  wliilll  nothing,  on  the  contrary,  fo  material- 
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of  the  othus,  but  can  at  all  times  be  more  eafily  ob¬ 
tained. 

Roaded  onions,  garlic,  and  other  acrid  fubdances,  are 
frequently  made  ufe  of  as  additions  to  maturating  cataplafms. 
When  there  is  not  a  due  degree  of  inflammation  in  the  tu¬ 
mor,  and  when  it  appears  probable  that  the  fuppuration 
would  be  quickened  by  having  the  inflammatory  fymptoms 
fome  what  increased,  the  addition  of  fuch  fubdances  may 
then  be  of  fervice  ;  but  when  ilimulants  are  neceflary  in 
fucli  cafes,  a  fmail  proportion  of  drained  galbamim,  or  of 
any  of  the  warm  gums,  diffolved  in  the  yolk  of  an  egg,  and 
added  to  the  poultices,  is  a  more  certain  form  of  applying 
them.  Whenever  the  inflammation,  however,  takes  place 
to  a  proper  degree,  fuch  dimulating  fubdances  never  can  be 
neceflary  ;  and  in  many  cafes,  it  is  apprehended,  they  may 
even  do  mifehief. 

In  fuch  tumors  as,  from  their  being  poffefled  of  little  or 
no  inflammation,  are  commonly  faid  to  be  of  a  cold  nature, 
as  they  are  generally  indolent,  and  proceed  very  {lowly  to 
fuppuration,  plaflers  compofed  of  the  warm  gums  are  often  § 
had  recourfe  to  with  confiderable  advantage.  In  fuch  cafest 
they  are  not  only  of  ufe  by  the  dimulus  and  irritation  they* 
occafion,  but  by  the  heat  which  they  tend  to  preferve  in  the 
part.  They  become  particularly  neceflary  when  the  patient, 
by  being  obliged  to  go  abroad,  cannot  have  cataplafms  fre¬ 
quently  enough  renewed,  or  fo  conveniently  applied  ;  but 
when  fome  fuch  obje£lion  does  not  occur,  the  latter,  for 
very  obvious  realons,  fhould  always  be  preferred. 

Dry  cupping,  as  it  is  termed,  that  is,  cupping  without 
the  uie  of  the  fcarificator,  upon  or  as  near  as  poflible  to  the 
part  affefted,  is  frequently  had  recourfe  to  with  advantage 
in  promoting  the  fuppuration  of  tumors.  It  is  only,  how¬ 
ever,  in  fuch  as  thefe  lad  mentioned,  where  there  feems  to 
be  a  deficiency  of  inflammation,  that  it  can  ever  either  be 
neceflary  or  ufeful ;  but  in  all  tumors  of  a  real  indolent  Ita¬ 


ly  affeds  the  chara&er  of  a  in rg eon,  as  his  having,  in  fuch 
cafes,  given  an  inaccurate  or  unjufl  prognofis ;  as  the 
event,  in  diforders  of  that  nature,  comes  generally  at  lad  to 
be  clearly  demonflrated  to  all  concerned. 

Together  with  the  fcveral  local  fymptoms  of  the  prefence 
of  pus  already  enumerated,  may  be  mentioned  the  frequent 
fhiverings  to  which  patients  are  liable  on  its  fir d  formation: 
thefe,  however,  feldom  occur  fo  as  to  be  dillin&ly  obferved, 
unlefs  the  cohesion  is  confiderable,  or  feated  internally  in 
fome  of  the  vifceia.  47 

After  the  matter  is  fully  formed,  and  the  abfeefs  brought  Of  o\t*M 
to  maturity,  the  only  remedy  is  to  open  it,  and  give  vent  toalkd&V 
the  pus  it  contains.  In  many  cafes,  indeed,  nature  will  do 
the  work,  and  abfceflfes,  when  fuperficially  feated,  will  cer¬ 
tainly  burfl  of  themfeives  :  but  where  the  matter  lies  deep, 
we  are  by  no  means  to  wait  for  this  fpontaneous  opening  ;  as 
the  pus  will  acquire  an  acrimony  before  it  can  break  through 
the  integuments,  which  may  prove  very  prejudicial  to 
health.  However,  it  is  a  general  rule  not  to  open  abfeefles 
,  till  a  thorough  fuppuration  has  taken  place  ;  for,  when  laid 
open  long  before  that  peiiod,  and  while  any  confiderable 
hardnefs  remains,  they  commonly  prove  more  troublefome, 
and  feldom  heal  fo  kindly. 

In  fome  cafes,  however,  it  is  neceflary  to  deviate  from 
this  general  rule,  and  to  open  them  a  good  deal  fooucr  ; 
particularly  in  ail  fuch  critical  abfeefles  as  occur  in  malignant 
fevers.  In  like  manner,  in  the  plague,  we  are  commonly  adviicd 
to  open  fuch  tumors,  fo  foon  as  they  are  at  all  tolerably  ad¬ 
vanced,  and  not  to  wait  till  they  are  fully  maturated  ;  as, 
from  experience  in  thefe  diforders,  it  is  found  to  be  of  more 
confequence,  for  the  removal  of  the  original  difeaie,  to  have 
a  quick  difeharge  of  matter  produced,  than  any  harm  the 
patient  can  ever  differ  from  having  a  fwelling  fomewhat  pre¬ 
maturely  laid  open. 

In  abfeefles,  alfo,  dtuated  on  any  of  the  joints,  or  upon 

either 
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•  either  of  the  larre  cavities  of  the  bread  and  abdomen,  and 
more  especially  -when  they  feem  to  rim  deep,  they  fliould  al¬ 
ways  be  opened  as  Soon  as  the  leail  fluctuation  of  matter  is 
_  discovered.  For,  when  the  refinance  is  on  every  fide  equal, 
they  juft  as  readily  point  inwardly  as  outwardly  :  and  the 
conlcquence  of  a  large  abfeefs  buvlting  into  either  of  the 
large  cavities,  is  well  known  moft  frequently  to  prove  fatal: 
An  inftance  of  which,  in  the  following  cafe,  with  very  little 
attention,  might  have  been  prevented.  A  Surgeon  of  emi¬ 
nence,  and  of  very  extenfive  practice,  was  applied  to  by 
a  young  healthy -l  oking*  man,  with  a  large  abfeefs  upon 
the  left  fide  of  his  chtil.  A  fluctuation  of  a  fluid  was, 
upon  prefftire,  very  evidently  difeovered;  and  it  was  agreed, 
by  other  two  practitioners  who  were  prefent,  that  an  open¬ 
ing  fliould  be  made  to  give  vent  to  the  matter.  But  the 
operator,  being  much  engaged  in  bufinefs,  could  not  fix 
on  ail  earlier  period  for  doing  it  than  the  third  day  from 
the  patient's  applying  to  him  :  unluckily,  however,  the  pa¬ 
tient  died  fuddenly  in  his  bed  the  night  before  the  abfeefs 
was 
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to  have  been  opened.  On  examining  the  body,  the 
tumor  had  disappeared  entirely,  without  any  external  open¬ 
ing  being  obfervable  ;  and,  on  opening  the  thorax,  it  was 
found  to  have  bur  ft  inwardly  upon  the  lungs,  and  produced 
immediate  Suffocation. 

In  every  other  circumftance,  however,  except  in  the  cafes 
alluded  to,  the  rule  in  opening  abfeeffes  is,  as  was  already 
remaiked,  i'o  allow  a  thorough  Suppuration  to  take  place, 
before  any  vent  whatever  be  given  to  the  matter  ;  and  it 
being  then  determined  to  lay  the  colledlion  open,  the  next 
queilion  that  occurs,  is  with  refpe£l  to  the  manner  of  do¬ 
ing  it. 

I  here  are  three  ways  of  opening  a:i  abfeefs  fo  as  to  f^ive 
an  outlet  to  the  matter  ;  by  cauflic,  by  incilion,  or  by  the 
introduction  of  a  feton.  1  he  firft  is  more  agreeable  to  ti¬ 
mid  patients,  who  are  afraid  of  the  pain  of  incilion,  but  is 
attended  with  fome  inconveniences  which  render  the  method 
of  incifion.  much  preferable.  Cauflic  acts  (lowly,  and  pro¬ 
duces  a  long  continued  pain  ;  befides,  no  kind  of  cauflic  has 
yet  been  invented,  the  effids  of  which  can  be  confined  to 
a  certain  determinate  extent ;  hence  the  patient  is  liable  to 
1  ,  ™uch  unneceffery  pain,  as  the  cauftics  commonly 

eitber  tbe  *a?1'3  iflfcnialis  or  lunar  cauftJc. 
i  he  abfeefs  is  to  have  a  flip  of  adhefive  plafter  applied  to  it, 
with  a  Ait  cut  in  it  of  a  Size  Somewhat  lefs  than  the  openm-T  [s 
intended  to  be.  This  flit  is  to  be  filled  with  cauflic  redu¬ 
ced  into  a  powder,  and  wetted  to  make  it  ad  more  quick V 
d  is  then  to  be  covered  over  with  a  plafter,  and  the  whole 
is  Secured  with  a  firm  comprefs  and  bar  dage.  The  time 
neeeflary  for  the  cauflic  to  make  a  Sufficient  opening  will 
depend  upon  the  thicknefs  of  the  fkin  and  flrength  of  the 
cauflic  ;  but  generally  it  requires  Several  horns.  When  we 
find  that  an  eichar  is  made,  it  i,  to  be  Softened  with  any 
udS  H  mCUt  Untllclt  Can  be  ™dily  Separated  ;  alter 
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and  completely  preventing  the  aecefs  of  the  air,  which,  in  Oangrcntg 
the  other  two  methods,  is  often  attended  with  bad  conft*- 
quences ;  and  it  frequently  perforins  a  cure  in  a  much  fhort- 
er  time. 

There  arc  various  inflrumcnts  for  introducing  the  feton:  it 
may  even  frequently  be  done  by  a  lancet  and  common  probe  ; 
but  the  inftruments  rtprefented  in  Plate  CCCCLXXXV11.' 
fig;  1  •  at>d  2.  are  more  frequently  employed.  One  of  tliefe 
being  threaded  with  glover’s  foft  Silk,  is  to  be  introduced 
through  the  upper  part  of  the  tumor  ;  but  if  the  blunt  one 
(fig.  2.)  be  employed,  it  will  be  neceffiiry  to  have  the  affiil- 
ance  of  a  lancet  ;  the  inllrument  is  then  to  be  brought  out 
at  the  under  part  of  the  tumor,  and  in  this  way  the  matter 
will  be  allowed  to  run  gradually  off. 

The  ufual  mode  of  dreffing  an  abfeefs  the  firfl  time  is 
with  dry  lint.  In  the  courfe  of  dreffing,  it  will  be  proper 
to  have  regard  to  the  Situation  of  the  abfeefs,  and  as  much 
as  poffible  to  make  the  patient  favour  the  difeharge  by  his 
ordinary  pofture  :  and  to  this  end  alio,  the  difeharge  mull 
be  affifted  by  comprefs  and  bandage  :  the  comprefs  may  be 
made  of  loft  old  linen,  applied  according  to  the  nature  of 
the  part  and  the  feafon  of  the  year.  The  frequency  of 
dreffing  will  depend  on  the  quantity  of  difeharge  :  once  in 
24  hours  is  ordinarily  Sufficient;  but  Sometimes  twice,  or 
perhaps  three  times,  is  necefl’ary. 


Sect.  II.  Of  Gangrene. 

The  other  confeqnence  of  inflammation  is  gangrene, 
which  may  terminate  in  mortification.  When  the  colour 
of  an  inflamed  part  changes  to  a  dark  red,  when  blillers 
arife  on  it  containing  an  ichorous  fluid,  we  know  that  it 
has  become  gangrenous.  When  it  becomes  black,  flaccid, 
and  infallible,  when  it  lofes  heat,  and  acquires  a  putrid 
fmeil,  it  lias  proceeded  to  complete  mortification-.  A  gan¬ 
grene  Seldom  aife&s  thofe  who  enjoy  a  good  habit  of  body, 
th. d ugh,  even  in  them,  it  may  be  brought  on  accidentally 
by  whatever  deftroys  the  texture  of  ct  part  ;  ?.s  contufion, 
long  continued  prcffiire,  or  whatever  deprives  a  part  of  its 
nourishment.  In  like  manner,  cold,  by  putting  a  flop  to 
the  circulation,  may  produce  gangrene,  and  frequently  doe3 
fo  in  cold  climates.  This  comes  on  fuddenly,  without  any 
pain  or  previous  inflammation  ;  and  the  patient  bimfelf Is  fre¬ 
quently  infenfibie  of  it,  till  he  is  informed  of  his  .Situation  by 
fome  other  perfon. 

A  deled  in  the  circulation,  in  extreme  old  age,  frequently 
occabons  mortification  in  the  extremities. 

•  ^  ^re  are  I0fPe  in  fiances  of  what  is  called  dry  gangrene^  Dry 
m  winch  the  parts  continue  totally  mortified  for  a  greatgrene. 
length  of  time,  without  either  turning  very  flaccid*,  or 
running  into  diffolution.  But  fuch  cafes  never  occur  from 
inflammation ;  they  happen  commonly  from  the  flow  of 
blood  to  fuch  parts  being  put  a  flop  to  by  compreffion  of 
one  kind  or  another,  as  tumors,  ligatures,  or  other  Similar 
canfes,  obftru&ing  the  principal  arteries  which  ufed  to  (lip- 
ply  them;  which,  when  the  fioppage  of  the  circulation  *13 
complete,  always  occaiions  a  very  flow,  tedious,  mortifica¬ 
tion  ;  and  as  the  parts  in  fuch  inftanccs  are  no  longer  fuppli- 
ed  with  frtfh  quantities  of  fluids,  while  a  confiderable  evauo* 
ration  muft  ft  ill  be  going  on,  fuch  a  degree  of  humidity 
cannot  therefore  poffibly  occur  as  does  in  other  cafes  of 
gangrene.  So  that  fpecies  of  the  diforder  has,  perhaps, 
with  propriety  enough,  been  termed  the  dry  gangrene. 

There  is  another  variety  of  the  dffcafe  termed  white  gan- 
grene  ;  m  which  the  parts  fuppofed  mortified  do  not  turn Whllc 
black,  but  retain  nearly  their  former  colour,  &c.  Whether8***’ 
fuch  a  complaint,  however,  can  with  propriety  be  denomina- 
ted  gangrene  or  not,  may  properly  be  doubted  :  but  as  it  is 
chiefly  that  fpecies  of  the  diforder  which  fucceeds  inflam- 
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Gangrene.  mation  that  is  here  particularly,  treated  of,  and  m  which  no 
' - * - '  fucli  varieties  are  ever  obferved,  it  is  not  neceflary  to  carry 

the  inquiry  faitlier.  .  ,  .  r  , 

The  nrognofis  in  every  cafe  of  gangrene  is  doubthil 
at  firft,  as,  even  in  the  flighted  cafes,  the  patient  may  fuller 
from  the  fpreading  of  the  difeafe;  but  flight  cafes,  from  ex¬ 
ternal  injuries,  are  more  favourable  than  tliofe  which  aide 
from  internal  caufes,  though  no  perfon  can  be  conhdered 
fafe  till  the  difeafed  parts  are  feoarated,  and  even  entirely 
call  off.  When  inflammation  happens  round  a  mortified 
part,  more  efpecially  if  pus  be  formed,  we  may  pretty  cer. 
tainly  pronounce  that  the  mortified  part  will  be  thiown  oa. 
Means  ot  When  there  is  reafon  to  fufpe&  from  the  violence  of  tne 
preventing  fever  and  ereat  heat  ol  the  inflamed  part,  that  it  will  teimi- 
frargrene  raU  ;u  gangrene,  blood-letting,  and  whatever  may  have  a 
anfn  g f  oni  ten(Jer.cy  to  moderate  the  inflammation,  may  elieck  its  pro- 
1  “a-  fs_  But  as  the  pp_t;Cnt,  in  fucli  cafes,  is  fometimes  apt 

to  fink  afterwards,  nothing  more  ought  to  be  done  than  13 
merely  neceffary  to  moderate  .he  prefent  fymptoms.  It  an 
inflamed  furface  put  on  a  gangrenous  appearance  when  the 
patient  is  weak,  ‘and  the  pulfe  low,  we  mull  have  recourfe 
to  whatever  may  invigorate  the  fyftem,  viz.  a  nourilhmg 
diet,  with  the  free  ufe  of  wine.  Peruvian  bark  likewife  is 
to  be  given  in  as  great  quantities  as  the  ftomach  of  the  pa¬ 
tient  will  permit.  When  die  ftomach  cannot  bear  enough 
in  fubftance,  which  is  the  beft  form  of  exhibiting  it,  it  may 
be  given  either  in  form  of  tinflure  or  joined  with  aromatics. 
External  applications,  fuch  as  are  o!  a  ftimulating  nature, 

may  likewife  be  ufeful.  n 

In  the  cafe  of  gangrene  arifing  from  cold,  the  part  mult 
from  cold,  be  immerfed  in  very  cold  water,  or  rubbed  with  fnow  ;  for 
if  any  thing  warm  be  applied,  or  the  patient  brought  near 
a  fire,  it  certainly  mortifies.  If  the  whole  bodv  has  become 
torpid  with  cold,  die  fame  pra&ice  muft  be  followed  ;  the 
very  cold  water  (bould  be  afterwards  changed  for  fome  that 
is  a  little  warmer,  and  the  patient  gradually  brought  t-  a 
proper  degree  of  heat.  Rubbing  with  fait  is  fometimes 
found  ufeful.  If  the  whole  body  be  benumbed,  cordials  are 
not  to  be  adminiftered  too  tuddenly.  A  glafs  of  cold  wine 
fhould  firft  be  given,  afterwards  warm  wine  by  ltlelf,  or 
with  fpices.  If  ftronger  cordials  be  required,  ardent  fpirits 
may  be  employed.  Notwithftanding  the  greateft  attention, 
however,  mortification  fometimes  takes  place,  and  in  fome 
inftances  very  fuddenly  ;  as  in  the  cafe  of  carbuncle,  where, 
after  an  inflammation  has  continued  for  fcarcely  24  hours, 
the  parts  become  black,  and  end  in  real  mortification. 

56  In  the  treatment  of  mortified  parts,  a  variety  of  exter- 

Scarifies-^  na]  licat;ong  have  been  pointed  put,  and  particulaily 
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m"aX!X'tholeortheMtifeptic  kind  ;  fuch  as  all  the  warm  gums  and 
oballams,  ardent  fpirits,  and  even  alcohol:  and  to  admit  ot 
their  nearer  application  to  the  found  parts,  with  a  view  to 
the  prefervation  of  thefe  from  putrefaction,  deep  fcarifica- 
tions  through  the  difeafed,  and  into  the  found  parts,  have 
been  generally  recommended.  But  although  fuch  articles 
may  be  of  ufe  in  preferving  dead  animal- fubftances  from  cor¬ 
ruption  ;  yet  that  they  will  always  prove  ferviceable  in 
the  fame  manner  in  living  bodies,  is  probably  very  much  to 
be  doubted.  And  it  is  even  apprehended,  by  the  it rong  ir¬ 
ritation  they  always  occafion  when  applied  to  a  living  fibre, 
that,  in  fuch  cafes  as  the  prefent,  they  may  rather  do  mii- 
chiei ;  it  being  only  a  very  flight  degree  of  inflammation 
that  is  returned  to  bring  on  a  fuppuration.  fine  inciiions, 
xvhen  carried  into  the  found  parts,  with  a  view  to  facilitate 
the  operation  of  fuch  remedies,  may  likewife  do  harm  ;  not 
only  from  the  rifle  of  wounding  the  blood*  veffels,  nerves,  and 
tendons,  that  lie  in  the  way,  but  alfo  by  allowing  a  free  and 
farther  entrance  of  the  putrefeent  fluids  into  the  parts  not 
yet  affeded ;  and  unlefs  they  are  carried  fo  deep  as  freely  to 


reach  the  found  parts,  applications  of  the  nntjfeptic  kind 
can  never  have  any  effed  in  anfwering  the  purpofe  for  which  ^  r- 
they  were  intended. 

All  the  advantages  commonly  obferved  from  the  great 
variety  of  applications  recommended  for  gangrene,  are  ob¬ 
tained  with  more  eafe,  and  generally  with  more  certainty, 
from  the  life  of  any  gentle  ftimulating  embrocation  ;  which, 
by  exciting  a  flight  irritation  upon  the  furface,  and  especi¬ 
ally  when  aflifted  by  a  free  ufe  of  the  bark,  at  laft  common, 
ly  produces  fuch  a  degree  of  inflammation  as  is  wifheti  for. 

With  this  view,  a  weak  folution  ot  fal  ammoniac  in  vinegar 
and  v/ater  has  been  known  to  anfwer  exceedingly  well :  a 
dram  of  the  fait  to  two  ounce?  of  vinegar  and  fix  of  water, 
forms  a  mixture  of  a  very  proper  ftrength  ior  every  purpofe 
of  this  kind  ;  but  the  degree  of  ftimulus  can  be  eaiily  either 
increafed  or  diminifhed.  according  to  circumilances,  by  ufing 
a  larger  or  fmailer  proportion  of  the  fait.  # 

Although,  for  the  reafons  formerly  advanced,  incifions 
may  not  in  general  be  proper ;  ye t  in  fuch  cafes  where  the 
mortification  runs  very  deep,  it  is  fometimes  of  fervice  to 
make  fcarifications  into  the  difeafed  parts,  fo  as  to  remove 
part  of  them  ;  which,  by  taking  off  a  confiderable  load  per¬ 
haps  of  putrid  flefb,  not  only  leffens  the  fetor,  which  in  fuch 
cafes  is  always  confiderable,  but  often  renders  it  more  ealy 
for  the  found  parts  to  free  themfelves  from  the  remainder. 
When  with  this  view,  however,  inciiions  are  had  recourfe  t@, 
care  fhould  always  be  taken  that  they  be  not  carried  -the 
length  of  the  found  parts. 

When  by  the  ufe  of  external  or  internal  remedies,  a  re¬ 
paration  of  the  mortified  part  has  been  effedted,  and  a  dif- 
cliarge  of  pus  produced,  the  remaining  fore  is  then  to  be 
confidered  merely  as  a  fimple  purulent  ulcer,  and  may  be 
treated  in  the  tame  manner. 

CHAP.  IV.  Of  Ulcers,  White  Swellings,  Cancers, 
and  Burns . 

Sect.  I.  Of  Ulcers . 

A  solution  of  continuity  in  any  of  the  fofter  parts  of 
the  body,  difeharging  either  pus,  fames,  or  any  other  viti¬ 
ated  matter,  is  termed  ulcer  ;  and  when  the  fame  circum- 
ftances  happen  to  the  bones,  the  term  caries  or  carious  ulcer 

is  adopted.  .  Si 

Ulcers  are  diftinguifhed  by  their  particular  diforders,  Diftrrf 
though  it  feldom  happens  that  the  affe&ions  are  not  compli-kii,^ 
cated  ;  and  when  we  lay  down  rules  for  the  management  of™* 
one  fpecies  of  ulcer,  it  is  generally  requifite  to  apply  them  to 
almoft  all  others.  However,  the  characters  of  moft  eminence 
are,  the  callous  ulcer,  the  finuous  ulcer,  and  the  ulcer  with 
caries  of  the  adjacent  bone  :  befides  this  there  is  the  putrid, 
the  con  ©five,  the  varicofe  ulcers,  &c.  ;  but'as  they  have  ac¬ 
quired  their  names  from  fome  particular  affedtion,  we  (hall 
fpeak  of  the  treatment  of  them  under  the  general  head  of 
ulcers. 

It  will  be  often  in  vain  to  purfue  the  beft  means  of  cure 
by  topical  application,  unlefs  we  are  aflifted  by  internal  re¬ 
medies  ;  for  as  many  ulcers  are  the  effedfs  of  a  particular  in- 
difpofition  of  body,  it  will  be  difficult  to  bring  them  in¬ 
to  order  while  the  caufe  of  them  remains.  Thofe  which 
are  cancerous  and  ferophulous  feem  to  gain  the  leaft  advan¬ 
tage  from  phyfic  ;  for  if  in  their  beginnings  they  have  lome- 
times  been  very  much  relieved,  or  cured,  by  lalivation,  or 
any  other  evacuation,  they  are  alfo  often  irritated  and  made  ^ 
worfe  by  them. 

When  an  ulcer  becomes  foul,  and  difeharges  a  naity ujcer£, 
thin  ichor,  the  edges  of  it,  in  procefs  of  time,  tuck  in,  and, 
growing  fkinned  and  hard,  give  it  the  name  of  a  callous 
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U’ce,  s.  Cer ;  which,  as  long  as  the  edges  continue  in  that  ftate,  mult 
"•—“V"""’"'  neceffarily  be  prevented  from  healing.  But  we  are  not  im¬ 
mediately  to  deilroy  the  lips  of  it,  in  expectation  of  a  fud- 
den  cure;  for  while  the  malignity  of  the  ulcer  remains  which 
was  the  occafion  of  the  callofity,  the  new  lips  will  be  fubjeCt 
to  a  relapfe  of  the  fame  kind,  however  orten  the  external 
furface  of  them  be  deftroyed :  we  are  to  endeavour  to  bring 
the  body  of  the  ulcer  into  a  difpofition  to  recover  by  other 
methods.  It  fometimes  happens  to  poor  laborious  people, 
who  have  not  beeri  able  to  afford  themielves  reft,  that  lying 
a-bed  will  in  a  fhort  time  give  a  diverfion  to  the  humours 
of  the  part,  and  the  callous  edges,  foftening,  will  without 
any  great  affiftance  {hoot  out  a  cicatrix,  when  the  ulcer  is 
grown  clean  and  filled  with  good  flefh.  The  effeCl  of  a  fa- 
livation  is  generally  the  fame  ;  and  even  an  iffue  fometimes 
difpofes  a  neighbouring  ulcer  to  heal.  But  though  callofi- 
ties  be  frequently  foftened  by  thefe  means,  yet  when  the 
furface  of  the  ulcer  begins  to  yield  thick  matter  and  little 
granulations  of  red  flefh  fhoot  up,  it  will  be  proper  to 
quicken  nature  by  deftroying  the  edges  of  it,  if  they  re¬ 
main  hard.  The  manner  of  doing  this,  is  by  touching  them 
a  few  days  with  the  lunar  cauftic,  or  lapis  infernalis .  Some 
choofe  to  cut  them  off  with  a  knhe  :  but  this  is  very  pain¬ 
ful,  and  not  more  efficacious.  When  the  lips  do  not  tuck 
down  clofe  to  the  ulcer,  but  hang  loofe  over  it,  as  in  fome 
venereal  buboes,  the  eaiieft  method  is  to  cut  them  off  with 
the  feiffars.  % 

To  digeft  the  ulcer,  or  to  procure  good  matter  from  it 
when  in  a  putrid  ftate,  there  are  an  infinity  of  ointments  in- 
vented ;  but  the  bafilico  flavum,  alone,  or  foftened  down 
fometimes  with  tuipentines,  and  fometimes  mixed  up  with 
different  proportions  of  red  precipitate,  feems  to  ferve  the 
purpofe  of  bringing  an  ulcer  to  cicatrization  as  well  as  any 
of  the  others.  When  the  ulcer  is  incarned,  the  cure  may 
be  finished  as  in  other  wounds  ;  or  if  it  do  not  cicatrife 
kindly,  it  may  be  wafhed  with  aq.  calcis,  or  aq.  phag.  or 
dreffed  with  a  pledgit  dipt  in  tin  61.  myrrhse  :  and  if  excori¬ 
ations  are  fpread  round  the  ulcer,  they  may  be  anointed  with 
fperm.  cet.  ointment,  or  any  other  foft  ointment. 

The  red  precipitate  has  of  late  years  acquired  the  credit 
it  deferves  for  the  cure  of  ulcers  ;  but,  by  falling  into  gene¬ 
ral  ufe^  is  very  often  unskilfully  applied  :  when  mixedwith 
the  banlicon,  or,  what  is  nearer,  a  cerate  of  wax  and  oil,  it 
is  moil  certainly  a  digeftive,  fince  it  hardly  ever  fails  to 
make  the  ulcer  yield  a  thick  matter  in  24  hours,  which  dif- 

59  charged  a  thin  one  before  the  application  of  it. 

fungous  u  ^  thiC  UJCer  Prot?uces  a  *PonRy  fprouting  very  high 
lefh.  *  above  tbe  furtac5>  will  be  neceffary  to  deftroy  it  by  f,me 
of  the  efcharotics,  or  the  knife.  This  fungus  differs:  very 
much  from  that  belonging  to  healing  wounds,  being  more 
eminent  and  lax,  and  generally  in  one  mafs  ;  whereas  the 
other  is  in  little  dift  in  ft  protuberances.  It  approaches  often  to- 
wards  a  cancerous  complexion,  and  when  it  rifes  upon  fome 
glands  fometimes  a&ually  degenerates  into  a  cancer.  When 
t  le  e  excreicences  have  arifen  in  venereal  ulcers,,  efcharotics 

“  bte,aP[,lied'.  rlhf  ln  -fe,  are  the  vitriol,  the  lunar 
cauitic,  the  lapis  infernalis,  and  more  generally  the  red  ore- 
cipitate  powder.  J 

It  is  but  feldom  that  thefe  inveterate  funeufes  appear  on 
an  ulcer  ;  but  it  is  very  ufual  for  thofe  of  a  milder  kind  to 

ufe’orS  71  7  7  t0  fubf,de  b)'  Prc‘i'llre  and  the 

5  ICJ  ft 77  1  .  °WeVer.’  if  the  afP^  of  the  fore 
will 
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vill  an  ’ and  °f  "  ?  y°ur‘ff  ' with  obfti-uetions,  it 
vonftkuZ  R0  Purp°[e  to  "rafte  the  excrefcences  until  the 
Without  a  "  ^ftpa,r  ’  TCn,  moft  ,?robably  th£y  will  fink 

bone  is  carlo!?3"0"  ln  "  C-rS  alfo’  where  tlie  fubjacent 
"C- ,S  Canous>  quantities  of  loofe  flabby  fleih  will 
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grow  up  above  the  level  of  the  fkm  :  but  as  the  caries  Is  the 
caufe  of  the  diforder,  it  will  be  in  vain  to  expert  a  cure  of  ; 
the  excrefcence  until  the  rotten  part  of  the  bone  be  remo¬ 
ved  ;  and  every  attempt  with  efcharotics  will  be  only  a  re¬ 
petition  of  pain  to  the  patient,  without  any  advantage. 

When  the  pain  and  inflammation  arc  exceffive,  bleeding 
and  other  evacuations  will  often  be  ferviceable  ;  and  above  all 
things,  reft  and  a  horizontal  pofition  j  which  laft  circum- 
ftance  is  of  fo  great  importance  to  the  cure  of  ulcers  of  the 
legs,  that  unlefs  the  patient  will  conform  to  it  (iriclly,  the 
fkill  ot  the  furgeon  will  often  avail  nothing  :  for  as  the  indif- 
pofition  of  thefe  fores  is  in  fome  meafure  owing  to  the  gra¬ 
vitation  of  the  humours  downwards,  it  will  be  much  more 
beneficial  to  lie  along  than  fit  upright,  though  the  leg 
be  laid  on  a  chair  ;  fince  even  in  this  pofture  they  will  de¬ 
scend  with  more  force  than  if  the  body  was  reclined.  . 

In  ulcers  of  the  legs,  accompanied  with  varices  or  dila-  Ulcers  ac- 
tations  of  the  veins,  the  method  of  treatment  will  depend  rt>mpanie<iJ 
upon  the  other  circumftances  of  the  fore  ;  for  the  varix  can^*c  vari~ 
only  be  affilled  by  the  application  of  bandage,  which  muft 
be  continued  a  confiderable  time  after  the  cure.  The  neateft 
bandage  is  the  laced  (locking,  which  is  particularly  fervice¬ 
able  in  this  cafe  ;  though  alfo,  if  the  legs  be  cedematous,  or  ’ 
if,  after  the  healing  of  the  ulcers,  they  fwell  when  the  pa¬ 
tient  quits  his  bed,  it  may  be  worn  with  fafety  and  advan¬ 
tage.  There  are  inftances  of  one  vein  only  being  varicous;' 
which,  when  it  happens,  may  be  deftroyed  by  tying  it  a- 
bove  and  below  the  dilatation,  as  in  an  aneurifm  ;  but  this- 
operation  fhould  only  be  pra&ifed  where  the  varix  large 
and  painful.  ^ 

Ulcers  of  many  years-  (landing  are  very  difficult  of  cure  ;  Cure  of  olef 
and  in  old  people  the  cure  is  often  dangerous,  frequently  ulcers  dan-- 
exciting  an  afthma,  a  diarrhoea,  or  a  (ever,  which  deftroy 3 2er0USa 
the  patient,  unlefs  the  fore  break  out  again  :  fo  that  it  is  not 
altogether  advifable  to  attempt  theabfolute  cure  in  fuch  cafes; 
but  only  the  redu&ion  of  them  into  better  order,  and  lefs 
compafs,  which,  if  they  be  not  malignant,  is  generally  done 
with  reft  and  proper  care.  The  cure  of  thofe  in  young 
people  may  be  undertaken  with  more  fafety  ;  and  in  all  cafes 
of  ftubborn  ulcers,  the  bark,  very  copioufly  given,  will  be 
found  of  the  utmofl  fervice. 

When  an  ulcer  or  abfeefs  has  any  finufes  or  channels  qj- 
opening  and  difeharging  themfelves  into  the  fore,  they  are  ulcers* 
called  jinuous  ulcers .  Thefe  finufes,  if  they  continue  to  drain 
a  great  while,  grow  hard  in  the  furface  of  their  cavity,  and 
then  are  termed  and  the  ulcer  a  fijlulous  ulcer  ;  alfo, 

if  matter  be  difeharged  from  any  cavity,  as  thofe  of  the 
joints,  abdomen,  Sc  c.  the  opening  is  called  a  Jinuous  ulcer  or 
a  fijlula . 

i  he  treatment' of  thefe  ulcers  depends  upon  a  variety  of 
circumftances.  If  the  matter  of  the  finus  be  thick,  ftrift 
bandage  and  comprefs  will  fometimes  bring  the  oppofite 
fides  of  the  finus  to  a  reunion  :  if  the  finus  grow  turgid  in  63 
any  part,  and  the  fkin  thinner,  fhowing  a  difpofition  to  *  reatmeRt*' 
break,  the  matter  muft  be  made  to  pufh  more  againlt  that 
part,  by  plugging  it  up  with-  a  tent  ;  and  then  a  counter 
opening  muft  be  made,  which  proves  often  fufficient  for  the 
whole  abfeefs,  if  it  be  not  afterwards  too  much  tented, 
which  locks  up  the  matter  and  prevents  the  healing  ;  or  too 
little,  which  will  have  the  fame  effedl  :  for  dreffing  quite  fu- 
perficially  does  fometimes  prove  as  mifehievous  as  tents, 
and  for  nearly  the  fame  reafon ;  fmee  fuffering  the  external 
wound  to  contradl  into  a  narrow  orifice  before  the  internal 
one  be  incarned,  does  almoil  as  effectually  lock  up  the  mat* 
ter  as  a  tent.  To  preferve,  then,  a  medium  in  thefe  cafes,-  a 
hollow  tent  of  lead  or  filver  may  be  kept  in  the  orifice, 
which,  at  the  fame  time  that  it  keeps  it  open,  gives  vent  to 
the  matter.  The  abiceffes  where  the  counter  opening  is 

made 
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made  mod  frequently  are  thofe  of  compound  fractures,  and 
the  bread  :  but  the  iatter  do  oftener  well  without  dilatation 
than  the  former  ;  though  it  mud  be  performed  in  both,  if 
practicable,  the  whole  length  of  the  abfcels,  when  after 
fome  trial  the  matter  does  not  leflen  in  quantity,  and  the 
Tides  of  it  grow  thinner ;  and  if  the  finufes  be  fidulous,  no 
cure  need  be  expe&ed  without  dilatation. 

When  an  ulcer  with  loofe  rotten  flefli  difcharges  more 
than  the  fize  of  it  ihould  yield,  and  the  dilcharge  is  oily 
and  11  in  king,  in  all  probability  the  bone  is  caiious  ;  which 
may  eafily  be  diltinguilhed  by  running  the  probe  through 
the  flefh  :  and  if  fo,  it  is  called  a  carious  ulcer .  The  cure 
of  thefe  ulcers  depends  principally  upon  the  removal  of  the 
rotten  part  of  the  bone,  without  which  it  cannot  heal. 
Thofe  caries  which  happen  from  the  matter  of  abfcefTes  ly¬ 
ing  too  long  upon  the  bone,  are  mod  likely  to  recover  : 
thofe  of  lues  venerea  very  often  do  well,  becaufe  that  dif- 
temper  fixes  ordinarily  upon  the  middle  and  outfide  of  the 
denied  bones,  which  admit  of  exfoliation  ;  but  thofe  produ¬ 
ced  by  fcrophula,  where  the  whole  extremities  of  the  fpongy 
parts  of  the  bone  are  affected,  are  exceedin  ly  dangerous. 


Of  carious  All  enlarged  bones  are  not  neceffarily  carious  ;  and  there 
ulcers.  are  u]Cers  fometimes  on  the  fkin  which  covers  them,  which 
do  not  communicate  with  the  bone,  and  confequently  do 
well  without  exfoliation  :  nay,  it  fometimes  happens,  though 
'  the  cafe  be  rare,  that,  in  young  fubjeCts  particularly,  the 
bones  will  be  carious  to  fuch  a  degree,  as  to  admit  a  probe 
almod  through  the  whole  fubdance  of  them  ;  and  yet 
^  afterwards  admit  of  a  cure,  without  any  notable  exfoliation. 
Treatment.  The  method  of  treating  an  ulcer  with  caries,  is  by  apply¬ 
ing  a  caudic  of  the  fize  of  the  fcale  of  the  bone  which  is  to 
be  exfoliated ;  and  after  having  laid  it  bare,  to  wait  till  the 
carious  part  can  without  violence  be  feparated,  and  then 
heal  the  wound.  In  order  to  quicken  the  exfoliation,  there 
have  been  feveral  applications  devifed  ;  but  that  which  has 
been  mod  ufed  in  all  ages,  is  the  a&nal  cautery,  with  which 
furgeons  burn  the  naked  bone  every  day,  or  every  other 
day,  to  dry  up,  as  they  fay,  the  moifture,  and  by  that 
means  procure  the  feparation  :  but  as  this  pradticc  is  never 
of  great  fcrvice,  and  always  cruel  and  painful,  it  is  now 
pretty  much  exploded.  Indeed,  from  confiderin  r  the  ap¬ 
pearance  of  a  wound,  when  a  fcale  of  bone  is  taken  out  of 
it,  there  is  little  doubt  that  burning  retards  rather  than  ha- 
ftens  the  feparation  ;  for  as  every  fcale  of  a  carious  bone  is 
flung  off  by  new  flefh  geneiated  between  it  and  the  found 
bone,  whatever  would  prevent  the  growth  of  thefe  granula¬ 
tions  would  alfo  in  a  degree  prevent  the  exfoliation  ;  which 
mud  certainly  be  the  effeCt  of  a  red-hot  iron  applied  fo  clofe 
to  it. 

Some  caries  of  the  bones  are  fo  very  fhallow,  that  they 
crumble  infenfibly  away,  and  the  wound  fills  up  ;  but  when 
the  bone  will  neither  exfoliate  nor  admit  of  granulations,  it 
will  be  proper  to  ferape  it  with  a  rugine,  or  perforate  it  in 
many  points  with  a  convenient  indruinen-t  down  to  the 
quick.  In  fcrophulous  cafes,  the  bones  of  the  carpus  and 
tarfus  are  often  affe&ed  ;  and  from  their  fponginefs  they 
are  feldom  cured  :  fo  that  when  thefe,  or  indeed  the  extremi¬ 
ties  ol  any  of  the  bones,  are  carious  through  their  fubdance, 
it  is  advifable  to  amputate  ;  though  there  are  indances  in  the 
fcrophula,  but  more  efpecially  in  critical  abfcefTes,  where, 
after  long  dreffing  down,  the  fplinters,  and  fometimes  the 
whole  fubdance,  of  the  fmall  bones,  have  worked  away, 
and  a  healthy  habit  of  body  coming  on,  the  ulcer  has 
healed  ;  but  thefe  are  fo  rare,  that  no  great  dependence  is 
to  be  laid  on  fuch  an  event.  The  dreffmgs  of  carious  bones, 
if  they  are  dinking,  may  be  doffils  dipped  in  the  tindlure  of 
snyrrh  $  otherwife  thofe  of  dry  lint  are  eafied,  and  keep 
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down  the  edges  of  the  ulcer  better  than  any  other  gentle  '  wi)t{ 
applications.  Swells 

Sect.  IJ.  Of  White  Swellings. 

There  are  two  fpecles  of  white  fwellings,  Mr  Benjamin 
Bell  obferves;  the  one  of  a  mild  nature,  and  frequently  admit¬ 
ting  of  a  cure  ;  which  the  other  never  does.  The  former, 
named  by  our  author  the  rheumatic  fpecies  of  white  fwelling, 
begins  with  an  acute  pain,  feemingly  diffufed  over  the  whole 
joint,  and  frequently  extending  along  the  tendinous  aponeu*  ^ 
roles  of  the  muicles  which  communicate  with  it.  There  Rhe®- 
is,  from  the  beginning,  an  uniform  fwelling  of  the  whole  whittle 
furrounding  integuments.  Great  tendon  generally  prevails;^ 
but  at  fiid  there  is  feldom  any  external  change  of  colour. 

From  the  commencement  of  the  difeafe  the  motion  of  the 
joint  is  attended  with  exquilite  pain,  and  the  patient  keeps 
it  condantly  in  a  relaxed  podure,  finding  that  the  eafied. 
Hence  the  tendons  become  extremely  did'  and  rigid,  till  at 
lad  the  joints  have  the  appearance  of  complete  and  real  an- 
chylofes.  The  fwelling  now  begins  to  augment,  till  the 
joint  has  acquired  three  or  four  times  its  natural  fize  ;  the 
cuticular  veins  become  turgid  and  varicofe  ;  at  the  fame 
time  that  the  mufcular  fubdance  of  the  limb  below  decays, 
though  it  frequently  acquires  an  equality  in  fize  by  beco¬ 
ming  cedematous  ;  the  pain  becomes  intolerable,  efpecially 
when  the  perfon  is  warm  in  bed  or  otherwife  heated  ;  ab- 
feeffes  form  in  different  parts,  which,  either  breaking  of 
themfelves,  or  by  being  laid  open,  difeharge  confiderable 
quantities  of  matter,  but  without  any  remarkable  effed  in 
reducing  the  fize  of  the  fwelling.  The  pus  difeharged 
from  thefe  is  at  fird  of  a  tolerably  good  confidence,  but 
foon  degenerates  into  a  thin  ill-conditioned  fanies.  How¬ 
ever,  the  ori  ices  from  whence  it  flows  foon  heal  up,  unlefs 
they  are  kept  open  by  art  ;  and  new  collections  breaking 
out,  they  burft  and  heal  up  as  before  ;  fo  that  in  long- con¬ 
tinued  diforders  of  this  kind,  the  furrounding  integuments 
are  often  entirely  covered  with  cicatrices. 

In  the  mean  time,  the  health  of  the  patient  gradually  de¬ 
clines,  from  the  violence  of  the  pain,  and  the  abforption  of 
matter  into  the  fyAem,  which  takes  place  in  fome  degree 
from  its  fird  formation  in  the  different  abfcefTes  ;  but  which 
never  appears  fo  evidently  till  the  different  abfcefTes  have 
been  laid  open  ;  after  which  a  quick  pulfe,  night-fweats,  and 
a  weakening  diarrhoea,  are  fure  to  occur,  which  generally 
carry  off  the  patient,  it  the  member  is  not  either  amputa¬ 
ted,  or  the  difeafe  cured  fome  other  way. 

On  differing  limbs  which  have  been  amputated  for  white 
fwellings,  the  original  difeafe  appears  to  have  been  a  mor-0f  jit* 
bid  thickening  of  the  furrounding  ligaments,  without  anyif&j^ 
other  afftClion  of  the  joint  whatever  ;  the  bones  and  carti-°.n 
lages  always  remaining  perfectly  found,  as  likewife  the11^ 
fynovia  both  in  quantity  and  confidence.  In  the ’more  ad¬ 
vanced  llages  of  the  diforder,  the  thicknefs  of  the  ligaments 
is  more  confiderable,  and  is  generally  attend ec^with  an  ef- 
fulion,  into  the  furrounding  cellular  fubdance,  of  a  thick 
glairy  matter,  which  gives  to  fwellings  of  thf^jjind  an  elaftic 
fpringy  feel,  independent  of  the  collections  of  matter  the 
fluctuation  of  which  may  alio  be  perceived.  Through  this 
.glairy  matter  the  collections  of  pus  run  in  various  direc¬ 
tions,  without  Teeming,  however,  to  mix  with  it.  In  fome 
indances  alto  a  great  many  fmall  hydatides  are  obferved  ; 
all  which  form  a  confufed  mafs,  incapable  of  further  difiec- 
tion. 

All  the  above-mentioned  appearances  have  been  obferved 
without  any  affection  of  the  bones  or  cartilages.  But 
when,  by  a  very  long  continuance  of  the  diforder  the  liga¬ 
ments  corne  to  be  corroded  by  the  different  colledtioos  of 
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matter  the  cartilage!  and  in  confluence  thereof  the 
;  bones,  fpon  begin  to  Suffer.  The  Updcm?  of  the  fl  xor 
muffles,  though  very  ftiff  and  contra&ed,  do  not,  upon  dlf- 
fe&ion,  ftiow  any  Signs  of  difeafe. 

The  above  is  an  hiftory  of  the  mildeft  fpecies  of  white 
Swelling  ;  the  more  inveterate  kind  our  author  names  the 
fcrophuhus  white  f welling.  In  this  the  pain  ic  commonly 
very  violent ;  more  acute  than  in  the  former  ;  and,  iuftead 
of  being  diffufed,  is  confined  to  a  particular  fpot,  commonly 
the  very  middle  of  the  joint.  The  Swelling  is  commonly 
inconfiderable  at  firft  ;  infomuch  that,  on  fome  oceafions, 
even  when  the  pain  has  been  very  violent,  little  difference 
in  point  of  Size  could  be  obferved  between  the  difeafed  and 
the  found  joint.  The  motion  of  the  joint  is  attended  with 
very  great  pain,  and  the  tendons  become  ft  iff.  As  the  dif- 
order  advances,  the  pain  becomes  more  violent,  and  the 
fwelling  increafes,  with  an  evident  enlargement  of  the  ends 
of  the  bones  The  fame  elaftic  feel,  together  with  fimilar 
abfeeffes,  occur  in  this  as  in  the  laft :  but  upon  opening 
them  they  commonly  difeharge  a  thin  fetid  fluff ;  the  bones 
are  found  to  be  carious,  and  pieces  of  them  are  frequently 
diffharged  at  the  openings. 

By  the  continuance  of  the  diforder,  the  conftitution  fuf. 
fers,  as  in  the  firft  Specie*  of  the  difeafe  ;  and  a  diarrhoea 
with  night- fvveats  commencing,  the  patient  is  foon  reduced 
to  little  more  than  fkin  and  bone. 

#  Upon  fuch  joints  being  differed  in  the  firft  ftages  of  the 
diforder,  the  foft  parts  feem  very  little  affe&ed :  but  there 
is  conftantl)  obferved  an  enlargement  either  of  the  whole 
ends  of  the  bones,  or  of  their  epiphyfes  ;  frequently  of  thofe 
on  one  fide  of  the  joint  only  ;  in  others,  again,  the  bones 
on  both  fides  have  been  affe&ed. 

This  enlargement  fometimes  occurs  without  any  other 
evident  difeafe:  but  in  general,  and  always  in  a  more  ad¬ 
vanced  flate  of  the  complaint,  the  fo't  fpongy  parts  of  fuch 
bones  appear  diffolved  into  a  thin,  fluid,  fetid  matter  ;  and 
that  too,  in  Some  cafes,  without  the  cartilages  which  fur- 
round  them  feeming.much  affefted.  In  proceis  of  time  the 
cartilages  are  like  wife  diffolved  ;  and  then  the  matter  of 
the  bones  and  fofter  parts  mixing  together,  fuch  lwellinos 
exhibit  m  that  ftate  a  ftili  more  confufed  collection  than  is 
generally  obferved  even  in  the  vvorft  ftages  of  the  other 
fpecies  of  the  diforder. 

_  In  lhe  farther  progrefs  of  this  difeafe  the  furrounding 
fo.t  parts  I  ike  wife  fuffer  :  The  ligaments  become  thickened, 
a,r  e  contiguous  cellular  membrane  is  fluffed  with  the 
Vilcid  glairy  matter  obferved  in  the  other  fpecies  of  the 
dilorder.  r 

We  come  now  to  the  confi. deration  of  the  different  c.iufes 

'•  ;yh,Ch.  lfend  V*  prodgf  th,‘3  difeafe-  That  the  ligaments  of 
the  jomts  only  are  firft  affected  in  this  diforder  is  rendered 
evident  by  diffe&ion.  The  thick  glairy  effufions  into  the 

ce  1  ^r  membrane  are  probably  occafioned  by  an  exudation 

f  om  the  veffels  of  thofe  ligaments  that  have  been  originally 

r“ J*  aS,fuch  P’r,s  «™r  furnifh  a  proper  fluid  tor  the 

it  K°/r  eUt  maUCr  :  In  the  courie  of  difeafe, 

*  “  containing  real  pus  always  appear  ;  but 

round'  '"^animation  has  been  communicated  to  the  fur- 

fneS  ofPv!'  rWirma^  c°ndude>  therefore,  that  the  firft 
fpecies  of  white  fwelling  is  always  occaiioned  by  an  Mum. 

ZT.LT  of  the  ligaments  of  fuch  joints  as 

8»‘%  hLf7JSr f"c* 

an  aff^^T  t^le,  d!Porder  leems  to  be  orignally 
only  ^r  -  l  b0':eS  5  tbe  furroundi"g  foft  parts  coming 
tieftion  w!h  'n  d‘e.pr°Sreis  °f  the  difeafe  from  their  con- 
white  fwe  lL  Vmu"‘,,ty  -t0  th.efe-  This  laft  fpecies  of 
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in  the  leafl  able  to  account  for  it :  and  from  the  effeSs  Whife 
which  it  produces  on  the  bones  attacked,  appears  to  be  a  Svvgl*!n^ 
fpecies  of  jpina  ventofa  /  a  difeafe  ot  the  bones  probably  of  '~v‘~*** 
the  fame  nature  as  fcropbula  is  of  the  foft  parts.  Indeed, 
the  appearances  of  the  two  diforders,  after  making  allow¬ 
ance  for  their  different  Situations,  are  exceedingly  (imilar  : 
they  both  begin  with  considerable  enlargements  or  Swellings 
of  the  parts,  which  generally  end  in  ulcerations;  they  both 
like  wile  frequently  occur  in  the  fame  perfon  at  the  fame  time. 
rl  his  fpecies  of  white  fwelling  is  generally  either  attend¬ 
ed  with  other  evident  fymptoms  of  fcrophula  ;  or  the  pa¬ 
tient,  in  an  early  period  of  life,  has  been  fubjedf  to  that 
difeafe  ;  or,  which  is  nearly  the  fame,  he  is  descended  from 
fcrophulous  parents,  and  probably  has  the  feeds  of  that  difeafe 
lurking  in  his  conftitution.  From  all  thefe  circumftances, 
it  may  with  probability  be  concluded,  that  this  fpecie3  of 
white  fwelling  is  of  a  fcrophulous  nature:  and  fmee  the  other 
fpecies  of  the  diforder  is  to  be  considered  as  an  inflamma¬ 
tory  affedlion,  a  thorough  diftindlion  betv/een  them  is  of 
very  great  importance  ;  it  will  not  be  improper  therefore 
to  give  a  Ihort  enumeration  of  the  feveral  diagnoftic  or  molt 
character! ftic  fymptoms  of  each. 

TliC  pain  in  the  firft  fpecies  is  always,  from  the  begm- 
ning,  diffufed  over  the  whole  joint,  and  fometimes  extends 
a  confiderable  way  along  the  mufcles  that  are  attached  to 
it :  in  the  other  fpecies  it  is  always  at  firft,  and  fometimes 
even  when  the  complaint  has  been  of  confiderable  Handing, 
confined  to  a  very,  fmall  circumfcribed  fpace.  In  the  for¬ 
mer,  the  fwelling  is  always  confined  to  the  foft  parts,  and  is 
from  the  beginning  exceedingly  evident  :  but  in  the  latter,  it 
is  generally  for  fome  time  hardly  perceptible  ;  and  when  it 
appears  the  bones  are  the  parts  chiefly  affeaed,  the  fur¬ 
rounding  teguments  coming  only  to  fuffer  on  a  farther 
progrefs  of  the  difeafe.  Thefe  are  the  chieflocal  differences 
of  the  two  fpecies  of  this  diforder;  but  fome  afliftance  in 
the  diftinaion  may  likewife  be  obtained  from  the  general 
habit  of  the  patient,  and  from  the  manner  in  which  the 
complaint  may  feem  to  have  been  produced.  Thus,  when 
fuch  fvv filings  occur  in  young,  ftrorig,  plethoric,  people, 
especially  in  iuch  as  have  formerly  been  fubjea  to  rlieu- 
matifm,  they  moll  probably  will  always  prove  of  the  mildeft 
or  rheumatic  fpecies  of  the  dilorder :  But  when  they  appear 
m  patients  of  fcrophulous  difpofitions,  we  need  be  under 
very  little  doubt  in  concluding  them  to  be  of  a  fcrophulous 
nature. 

1  he  great  utility  of  propedy  difiinguifhing  the  two  dif¬ 
ferent  fpecies  of  white  Swellings  appears  in  no  circumftance 
fo  evident  as  m  die  treatment.  In  the  pne,  there  being 
lome  chance,  by  proper  remedies,  of  being  Serviceable  to 
the  patient  ;  whereas  m  the  other,  viz.  the  fcrophulods, 
rt  is  not  probable  that  art  will  ever  be  able  to  afford  much 
aiiiftance. 

In  the  rheumatic  white  fwelling,  as  It  Is  always  at  firft  Treatment 
evidently  of  an  inflammatory  nature,  confiderable  advantages’111  herheu- 
are  commonly  obtained  by  a  due  attention  to  a  proper  cool  ™at’cwh>te 
mt!  courfe.  The  firft  remedy  which,  with  this  view,  fhouid  "'^"2’ 
m  T  .‘n  praft!ce’ !s  bIood  letting  Immediately  from  the  part 
h  .  :  Cupping  and  fcarifylng  is  here  a  principal  remedy, 
i  he  inftrument  (hould  be  applied  to  each  fide  of  the  difea 
,  !  on  each  fide  of  the  rotula,  for  Inftance,  when  the 

n?n  ,SIhJrPln  31  kal1  eiSht  01  ounces 

of  blood  difeharged  ;  and  this  to  be  repeated  at  proper  In¬ 
tervals,  once,  twice,  or  oftener,  according  to  the  violence 

timthe  fympl°mS  and  ftate  ot  the  Patlent’a  ftrength  at  the 

Cupping  Is,  in  thefe  cafes,  much  fuperior  to  leeches  be- 
cauie  it  is  more  expeditious,  and  becaufe  of  the  fwelling  oc- 
caftoaed  by  the  application  of  any  confiderable  numher  of 
0  thefe 
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White  tliefe  animals  proves  frequently  very  trouble fome,  and  fome- 
Swellings.  timeg  interrupts  for  a  time  the  ufe  of  other  remedies. 

J  Upon  the  anterior  part  of  the  joint,  where  the  cupping- 
rlaffea  have  not  been  placed,  a  fmall  bhfter  fhould  be  direft- 
fy  applied,  and  the  part  kept  open  with  iffue-ointment,  till 
the  wounds  from  the  fcarificator  are  fo  far  healed  that  a 
veficatory  may  likewife  be  laid  on  one  fide  of  the  joint ;  and 
fo  foon  as  that  is  nearly  healed,  the  other  fide  fhould  be  alfo 
bliftered.  By  thus  alternately  applying  them,  firft  to  the 
one  fide  and  then  to  the  other,  almoft  a  conftant  ftimulus 
!s  kept  up  ;  wh;ch,  in  deep-feated  inflammations,  feems  to 
have  fully  a  greater  influence  than  all  the  difcharge  occafion- 
cd  by  blitters.  Gentle  cooling  laxatives  at  proper  intervals 
are  alfo  of  ufe  ;  and  the  patient  fhould,  in  every  refpeft, 
be  kept  upon  a  ftrift  antiphlogiftic  courfe,  both  as  to  diet 
and  every  other  circumftance. 

It  is  in  the  firft  ftages  only  of  the  difeafe  that  fuch  a 
courfe  can  be  of  much  fervice  ;  and  in  fuch  it  has  frequently 
been  a  means  of  curing  diforders  which  otlierwife  might 
have  proceeded  to  the  laft  ftages  of  white  fwellings. 

The  original  inflammatory  affeftion  being  once  over, 
thefe  fort  of  drains  feem  to  have  little  or  no  influence,  and 
ought  not  then  to  be  long  perflfted  in,  as  they  prevent  the 
nfe°of  other  remedies,  which,  in  an  advanced  ftate  of  the 
difeafe,  are  commonly  more  efficacious. 

The  inflammation  being  moftly  gone,  and  while  there 
are  yet  no  appearances  of  the  formation  of  matter,  mercury 
has  fometimes  been  known  of  ufe  *,  not  given  fo  as  to  fali- 
vate,  but  merely  to  affeft  the  mouth  gently,  and  to  keep  it 
fome  what  fore  for  a  few  weeks. 

The  beft  form  of  ufing  it  is  by  way  of  unftion,  as  it 
allows,  at  the  fame  time,  the  application  of  friftion  ;  which, 
in  all  fuch  fwellings,  may  of  itfelf  be  in  fome  meafure  con- 
fidered  as  a  remedy.  For  this  purpofe,  an  ointment  of 
quickfilver  and  hog’s  lard  fhould  be  prepared  ;  but  with  fo 
fmall  a  proportion  of  the  former,  that  the  patient  may  admit 
of  two  drams  of  the  ointment  being  rubbed  in  three  times 
a-day.  In  order  to  rub  that  quantity  of  the  medicine  in 
with  gentle  friftion,  an  hour  each  time  is  at  leaft  neceflary  •, 

‘  for  in  the  ordinary  Way  of  c  ontinuing  friftion  for  a  few  mi¬ 
nutes  only,  it  can  feldom  have  much  influence. 

By  Le  Dran,  and  other  French  wi  iters,  falls  of  warm 
water  on  fwellings  of  this  nature  are  much  recommended  ; 
and  there  is  no  doubt,  that  a  long  continued  and  reiterated 
application  of  that  remedy  may,  in  the  firft  ftages  of  inch  com¬ 
plaints,  be  often  attended  with  very  good  effefts.  By  a  proper 
ufe  of  thefe  different  applications,  viz.  of  the  feveral  topical 
remedies  in  the  firft  or  inflammatory  ftate  ol  the  difeafe, 
and  afterwards  (ft ill,  however,  before  the  formation  of  mat¬ 
ter)  of  mercurials,  friftion,  &c.  many  affeftions  of  this  na¬ 
ture  have  been  entirely  removed. 

It  frequently  happens,  by  the  bent  pofition  the  limb  has 
been  for  a  long  time  kept  in,  that  the  ule  of  the  joint  comes 
to  be  entirely  loft,  having  often  acquired  fuch  a  degree  of 
ftiffnefs,  that  any  attempts  to  move  it  are  commonly  attend¬ 
ed  with  very  great  pain.  This  has  been  conftantly  attribu¬ 
ted  to  one  or  other  of  two  different  cauies,  which  are  both 
in  their  nature  incurable,  viz.  either  to  the  ends  of  fuch 
bones  as  compofe  the  joints  having  run  into  one  another,  fo 
as  to  become  firmly  conjoined  in  confequence  of  the  fur- 
rounding  cartilages  being  abraded  ;  or  to  the  infpiffation, 
as  it  is  termed,  of  the  fynovia  of  the  joints,  whereby  their 
cavities  are  entirely  filled  up,  and  no  fpaccleft  for  the  futuie 

motion  of  the  bones.  .  i  *n 

Both  thefe  opinions,  however,  are  in  general  very  ill 
founded  :  as  the  ftiffnefs  almoll  always  proceeds  from  a  con- 
traftion  of  the  mufcles  and  tendons.  It  may  often  be  cured 
by  a  long  continued  ufe  of  emollients. 
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Ttie  beft  emollient  that  can  be  ufed  is  pure  olive  oil  White 
applied  warm  ;  -as  much  of  it  as  can  be  eafily  rubbed  in  by  »welll”gfc 
an  hour’s  gentle  friftion  (hould  be  regularly  done,  at  leaft  ' 
three  times  a-day  ;  and  inftead  of  confining  the  friftion  al¬ 
together  to  the  rigid  tendons,  it  fhould  be  extended  over 
the  whole  mufcles,  even  to  the  infections  of  their  other  ex- 
tremities  ;  but  more  Specially  on  their  flefhy  mufcular  parts, 
where  the  principal  canfe  ©f  the  continuance  of  fuch  com¬ 
plaints  is  probably  feated. 

The  web  or  omentum  of  a  new-killed  (beep,  'or  of  any 
other  animal,  applied  over  all  the  difeafed  parts  direftly  on 
being  cut  out  of  the  animal,  is  fometimes  attended  with  ad¬ 
vantage.  The  application  fhould  be  renewed  as  frequently 
as  poffible,  once  a  day  at  leaft,  or  oftener  when  it  can  be 
done  ;  for  on  being  more  than  four  or  five  hours  applied  it 
becomes  difagreeable  ;  and  after  that  time,  indeed,  as  it  com- 
monly  turns  ftiff,  it  cannot  then  probably  be  of  much  fer- 

V1CC.  r 

The  diforder  has  hitherto  been  fuppofed  not  to  be  fo  Bell't  S* 
far  advanced  as  to  have  occafioned  the  formation  of  matter  ;gery*  I 
for  when  come  that  length,  no  confiderable  advantages  can 
be  expefted  from  any  of  the  remedies  as  yet  recommended  : 
but  even  in  that  ftate  of  the  complaint,  if  the  patient’s  health 
does  not  abfolutely  require  it,  amputation  of  the  member  when  am. 
fhould  not  be  immediately  had  recourfe  to.  For  by  opening  putatie* 
the  different  abfeeffes  foon  after  their  formation,  the  mat- 
ter  may  be  prevented  from  deftroying  the  capfular  ligaments 
of  the  joints,  which,  if  once  effefted,  would  no  doubt  lender 
that  operation  neceffary.  Even  in  point  of  fuccefs  from  the 
operation,  it  ought  never  to  be  advifed  till  the  complaint  is 
pretty  far  advanced  For  in  this  diforder,  efpecially,  a  greater 
proportion  of  patients  have  recovered  after  amputation,  who 
have  previoufly  been  confiderably  reduced  by  diarrhoeas  and 
other  weakening  fymptoms,  than  of  fuch  as  have  liill  re¬ 
mained  in  a  full  plethoric  habit  of  body.” 

All  the  different  obfervations  hitherto  made  upon  the 
treatment,  relate  particularly  to  the  rheumatic  fpecies  of  the 
diforder  ;  and  when  had  recourfe  to  in  time,  and  duly  per¬ 
flfted  in,  they  will  frequently  be  found  of  fervice  :  but  when 
the  difeafe  is  fo  far  advanced  as  to  have  deilroyed  the  capfu¬ 
lar  ligaments  of  the  joint,  and  perhaps  even  the  cartilages 
and  bones  themfelves,  amputation  of  the  member  is  then  no 
doubt  the  only  refource.  # 

In  the  fcropliulous  white  fwellings,  when  ^the  difealec 
parts  of  the  bone  begin  to  caff  off,  a  cure  may  in  that  way, 
by  affifting  the  efforts  of  nature,  be  fometimes  obtained  in 
the  fmall  joints  ;  but  in  all  the  large  joints,  as  the  knee, 
ankle,  &c.  it  is  not  probable  that  any  other  refource  than 
amputation  will  ever  afford  much  relief.  ^  And  even  the  ef¬ 
fefts  of  that  operation  can  feldom  be  depended  on  as  lalt- 
ing  ;  for  when  the  general  fcrophnlous  taint  ftill  fub lifts  in 
the  conftitution,  the  diforder  will  moll  probably  appear 
again  in  fome  other  part ;  which,  however,  in  the  advanced 
ftages  of  the  difeafe,  it  is  fometimes  neceffary  to  run  the 
rifle  of,  the  pain,  being  ortcn  fo  tormenting  as  to  make  it 
more  eligible  to  Submit  to  any  hazard  rather  than  to  bear  it 

longer.  .  . 

When,  however,  for  fome  reafon  or  other,  amputation  is 
determined  againft,  as  there  being  almoft  a  certainty  of  the 
complaint  foon  returning,  from  the  fcropliulous  difpofiticn 
appearing  very  ftrong  in  the  fyftem,  it  then  becomes  liecef* 
fary  to  have  recourfe  to  palliatives,  fo  as  to  render  the  com¬ 
plaint  as  tolerable  as  poffible  :  and  with  this  view,  opiates 
in  large  dofes,  by  moderating  the  pain  and  procuring  reft 
to  the  patient,  will  in  general  be  found  the  principal  remedy. 

In  other  refpefts,  all  fuch  medicines  and  ai  tides  of  regi* 
men  as  are  found  beneficial  in  fcrophula,  may  be  had  re- 
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Cancers  moll  commonly  arife  in  the  glandular  parts  of 
the  body,  where  they  are  occafioned  by  any  bruife  or  con- 
tnfion,  fometimes  a  very  flight  one  :  and  hence  they  are 
more  common  in  the  lips,  and  in  the  breads  of  women,  than 
in  any  other  parts  of  the  body.  Cancers  have  been  gene¬ 
rally  difUnguilhed  into  occult  and  open.  By  the  former  are 
meant  fuch  hard  fclrrhous  fwellings  as  are  attended  with 
frequent  (hooting  pains,  and  which  at  laft  generally  termi¬ 
nate  in  the  latter. 

By  the  open  cancerous  ulcer9  is  underflood  that  fpecles  of 
fore  which  commonly  fucceeds  to  hard  fwellings  of  the 
glands ;  although  in  fome  inftances  it  occurs  without  any 
previous  hardnefs.  The  edges  of  the  ulcer  are  hard,  rag¬ 
ged,  and  unequal,  very  painful,  and  reverfe  in  different 
ways,  being  fometimes  turned  upwards  and  backwards,  and 
on  other  occafions  inwards.  The  whole  furface  of  the  fore 
is  commonly  very  unequal,  there  being  in  fome  parts  con- 
fiderable  riling s,  and  in  others  deep  excavations.  The  dif- 
charge,  for  the  moll  part,  is  a  thin  dark-coloured  fetid  ichor  ; 
and  is  often  pofTefled  of  fuch  a  degree  of  acrimony  as  to  ex¬ 
coriate,  and  even  dellroy,  the  neighbouring  parts.  In  the 
more  advanced  ftages  of  the  difeafe,  by  the  erofion  of  blood- 
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ferit.  However,  it  has  fometimes  been  of  fervice  in  cafes  of  Cancers,  ^ 
a  fimple  indurated  gland  ;  and  even  where  the  difeafe  has  ” r"^ 
been  farther  advanced,  it  has  produced  a  better  difeharge, 
and  diminilhed  the  fetor  of  the  fore  ;  but  as  it  cannot  be 
depended  upon  for  a  radical  cure,  a  delay  of  the  operation, 
is  never  to  be  recommended.  76 

No  part  of  the  body  is  more  fybjedt  to  cancer  tllan  the  Cancer  of 
breafts  of  women.  Cancer  of  the  mamma  may  arife  at  any  ^  man** 
period  of  life,  though  it  feldom  appears  till  about  the  time  ma* 
the  menfes  ufually  difappear.  Tumors  ariiing  in  the  bread 
previous  to  this  period  have  been  confxlered  by  fome  prac- 
titioners  as  being  only  of  a  fcrophulous  nature  ;  and  it  is 
probably  owing  to  that  circumftance  that  feveral  cures  have 
been  of  lat*  years  made  on  tumors  of  the  bread  by  rnercu- 
rial  fri&ions  and  other  remedies.  yy 

Scirrhus  and  cancer  of  the,  breads  are  diftinguifhed  by rts  fymP* 
the  following  marks :  When  the  tumor  is  firft  obferved,  ittom3* 
is  commonly  in  form  of  a  fmall  hard  knot  in  the  glandular 
part  of  the  mamma,  while  the  fkin  at  the  fame  time  is  free 
from  inflammation.  It  frequently  continues  in  this  date 
for  feveral  months  :  by  degrees,  however,  it  increafes  con- 
fideiably  in  fize,  and  at  lad  a  (harp  pain  is  felt  {hooting  to¬ 
wards  the  axilla.  The  lymphatic  glands  at  the  under  edge 
of  the  pedloral  mufcle  and  in  the  axilla  are  often  enlarged. 


veflels  which  occurs,  confiderable  quantities  of  pure  blood  and  an  occult  cancer  is  now  formed.  By  degrees  the  inte 
are  fometimes  alfo  difeharged.  ~  *  *  - 

Patients  labouring  under  real  cancerous  afFe&ions  uni- 
verfally  complain  of  a  burning  heat  over  the  whole  ulcerated 
furface;  which,  in  general,  is  the  mod  tormenting  fymptom 
that  attends  the  diforder  ;  and  thofe  (hooting  lancinating 
pains,  which  were  troublefome  in  the  more  occult  date  of 
the  complaint,  become  now  a  great  deal  more  fo. 

fhed  arc  the  mod  frequent  fymptoms  which  attend 
an  ulcerated  cancer ;  but  the  appearances  of  fuch  fores  are 
fo  various,  that  it  is  alinoft  impolfible  in  any  defeription  to 
comprehend  every  one.  When  two,  three,  or  more,  how¬ 
ever,  of  thofe  enumerated,  concur  together  in  the  fame 
ulcer,  we  may  always  be  pretty  certain  of  its  being  of  the 
cancerous  kind. 

Concerning  the  caufes  of  cancers,  there  have  been  a  great 
many  conje&ures,  but  without  any  folid  foundation.  It  is 
of  fome  moment,  however,  to  determine  whether  they  arife 
from  fome  general  diforder  in  the  fyftem,  or  whether  they 
are.  only  to  be  accounted  local  difeafes.  Many  of  the  mod 
eminent  p radii tioners  have  been  of  opinion  that  they  arife 
from  a  general  diforder  of  the  fyftem  ;  and  hence  cqnfider 
them  as  totally  incurable  even,  by  extirpation,  as  the  latent 
feeds  of  the  difeafe,  in  their  opinion,  will  not  fail  to  bring 
on  a  return  of  it  fomewhere  or  other.  Of  this  opinion  the 
*\e  r.  „  I®"0  appears  to  have  been;  and  in  a  paper  on 
this  fubjea  in  the  Edinburgh  Medical  Effays,  declares,  that 

ot  near  60  cancers  which  he  had  been  prefent  at  the  ex¬ 
tirpation  of,  only  four  patients  remained  free  of  the  difeafe 
at  the  end  of  two  years.”  From  this  bad  fuccefs,  and  the 
violent  prog refs  of  the  difeafe,  he  finally  concludes  againfl 
the  extirpatum  of  cancers,  and  propofes  only  the  palliative 
me  hod  of  cure.  But  later  practitioners  have  been  a  great 
deal  more  fuccefs  fill;  and  a  late  publication  by  Mr  Hill, 
urgeon  at  um fries,  has  put  the  ufefulnefs  of  extirpation 

eyond  a  doubt,  when  ,the  operation  is  performed  in  time : 
oug  ,  a.  ter  the  difeafe  has  continued  long,  and  the  vims 
een  a  orbed,  the  whole  fyftem  acquires  a  cancerous  difpo- 
^l0n’  the  difeafe  almoft  certainly  recurs  in  fome  other 
L  ;  .  *r?m  eternal  medicines  we  can  expe&  little  or  no- 
do  nVl  ^  ^fure  of  cancers  ;  and  external  applications  can 
from  thp°le  1  a11  Pa^ate*  Great  expectations  were  formed 

verfallv  f^M  %  an<?  extra<^  cicuta ;  but  it  has  fo  uni- 
verlally  (ailed,  that  few  put  much  confidence 


in  it  at  pre- 


guments  over  this  part  of  the  tumor  in  the  mamma  become 
difcoloured,  and  at  laft  an  ulceration  or  open  cancer  breaks 
out.  Violent  liemorrhagies  now  frequently  enfue  ;  the  pain 
becomes  flill  more  excruciating;  and,  uulefs  proper  affiftance 
be  given,  the  patient  is  generally  cut  ofF  in  not  many  months 
after  the  breaking  out  of  the  cancer. 

In  early  ftages,  the  difeafe  in  general  may  be  confidered 
as  entirely  a  local  affedtion,  and  a  radical  cure  may  be  of 
courfe  expe&ed ;  but  in  proportion  as  the  ikrn  (hall  after¬ 
wards  be  found  diieafed  and  adhering  to  the  gland,  and  that 
to  the  pedloral  mufcle,  and  the  lymphatic  glands  near  the 
mamma  and  in  the  arm-pit  f welled,  the  chance  of  a  cure  be¬ 
comes  more  doubtful,  as  the  cancerous  matter  may  have  been 
abforbed,  and  part  of  it  carried  into  the  fyrftem.  The  molt 
unfavourable  ftate  for  an  operation  is  when  there  are  ulce¬ 
rations  in  the  breaft,  large,  deep,  and  of  long  Handing  ;  and 
particularly  if  thefe  are  attended  with  great  pain,  when  the 
arm  of  the  afFedted  fide  has  become  mdematous,  and  the 
health  of  the  patient  is  much  impaired.  In  this  laft  ftate 
very  little  is  to  be  expedted  from  a  furgical  operation. 

In  extirpating  the  mamma,  which  we  fliall  firft  fuppofe Method  of 
is  to  be  done  where  the  fkin  is  found,  and  where  the  tumor  extirpating;! 
has  no  uncommon  adhefion  to  the  pedtoral  mufcle,  the  pa-themam* 
tient  ought  to  be  placed  horizontally  in  a  bed,  or  upon  ama* 
table  covered  with  a  mattrefs,  &c.  Flie  operator  is  to  be 
feated,  and  to  have  proper  afliflants.  A  longitudinal  incifion 
is  then  to  be  made  with  a  common  fcalpel  through  the  fkin 
and  cellular  fubftance  along  the  whole  extent  of  the  tiunor, 
and  at  a  little  diftance  from  the  nipple,  winch  is  to  be  faved. 

When  the  longeft  diameter  of  the  tumor  is  acrofs  the  body, 
ic (lead  of  a  longitudinal  incilion,  a  tranfverie  one  is  to  be 
made.  I  he  integuments  being  defected  from  the  mamma 
on  both  Tides  of- the  inciiioii,  the  patient’s  arm  is  to  be  ex¬ 
tended  to  fave  the  pedtoral  mufcle  ;  and  the  whole  glandu¬ 
lar  part  is  to  be  detached  from  the  mufcle,  though  a  (mail 
portion  only  fhould  be  difeaftd,  beginning  at  the  upper 
hde,  and  feparating  downwards.  If  there  be  any  indurated 
glands,  they  are  to  be  carefully  removed.  If  the  pati  nt 
be  faint,  a  glais  of  wine,  or  iome  other-  cordial,  is  to  be 
given.  After  the  difeafed  parts  are  removed,  the  wound  is 
to  be  cleaned  with  a  fponge  wrung  out  of  warm  water, 
which  will  generally  render  the  fmall  bleeding  veflels  more 
confpicuous.  The  integuments  are  next  to  be  clofely  ao- 
^  2  plied 
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Cancer?,  plied  to  the  parts  underneath,  and  retained  there  by  the 

— v - twifted  future,  and  likewife  by  a  few  adheflve  ftraps.  A 

large  pled'dt  ot:  Ample  ointment  is  now  to  be  laid  over  the 
whole  ;  and  this  is  to  be  covered  with  a  thick  compreis  of 
lint,  tow,  or  i'ott  linen  ;  and  the  dreffmgs  to  be  kept  in 
their  place,  and  moderate  pieflure  made  by  the  napkin  and 
fcapulary  bandage. 

By  this  method  the  integuments  will  generally  foon  ad¬ 
here,  and  a  cure  will  be  performed  by  the  fiift  intention. 
But  it  does  not  often  happen  that  the  operation  is  perform¬ 
ed  while  this  favourable  mode  of  practiling  it  wdl  anfwer. 

In  general,  btfore  extirpation  of  a  bread  is  recommended 
by  the  lurgeon,  or  fubmitted  to  by  the  patient,  a  confider- 
able  portion  ot  the  external  integuments  are  fo  much  ditea- 
fed  as  to  render  it  necelfary  to  feparate  them  along  with  the 
glandular  part  of  the  mamma.  It  fometimes  happens  like- 
wife  that  the  tumor  adheres  to  the  pedtoral  mulcle,  and 
that  again  to  the  ribs.  In  either  of  tliefe  cafes  it  becomes 
necelfary  to  remove  all  the  dileafed  parts.  For  this  purpole, 
two  incifions  of  an  oval  form,  with  fliarp  extremities,  of  a 
fufheient  fize  to  include  the  whole  of  the  affected  pails,  be¬ 
come  necelfary.  It  again  it  be  found,  that  betides  the  dif- 
cafe  of  the  breafl,  the  lymphatic  glands  in  the  neighbour¬ 
hood  are  indurated,  or  other  wife  diteafed,  the  hi  if  memon 
ought  to  extend  at  once  over  thefe  ;  and  after  the  other 
parts  have  been  removed,  and  the  veflels  fecured,  the  whole 
of  the  difeafed  glands  are  to  be  extirpated  ;  and  in  peiform- 
in«*  this  part  of  the  operation,  coniiderable  affiiiance  may 
be^ triven  by  fupporting  them  with  a  hook,  or  a  ligature 
pafied  through  them,  till  they  are  entirely  removed.  When 
they  lie  deep  in  the  axilla,  the  points  of  the  hngers,  or  the 
end  of  the  handle,  will  fometimes  be  lafer  than  the  edge  of 
the  knife.  After  having  removed  all  the  glands  which  aie 
in  the  fmalleft:  degree  affe&ed,  the  cut  edges  of  the  fkin  are 
to  be  brought  as  near  to  each  other  as  the  nature  of  the 
cafe  will  allow,  fo  as  to  heal  as  much  as  poffible  by  the  firft 
intention.  After  the  wound  is  nearly,  or  perhaps  entiiely 
healed,  an  iffue,  infeited  into  the  arm  of  the  oppofite  fide, 
will  be  the  bcfl  means-of  preventing  a  relapfe. 


Sect.  IV  Burns . 
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Confequen-  The  immediate  confequence  of  burns  is  a  greater  or  lefs 
burnf.jegree  0f  inflammation  ;  and  the  danger  attending  fuch  ac¬ 
cidents  is  in  proportion  to  the  extent^ of  the  injury.  Burns 
which  irritate  the  fkin  only,  without  deftroying  the  cuticle, 
nearly  in  the  way  of  a  common  hi  i  lie  ring  plaller.  W  hen 
the  cuticle  is  deiiroyed,  no  blitter  takes  place  ;  a  mortified 
{lough  is  obferved  ;  and  when  this  feparates,  an  ulcer  is 
left.  Where  the  cuticle  is  not  deflroyed,  relief  may  be  pro¬ 
cured  by  holding  the  part  affe&ed  a  coniiderable  time  in 
•very  cold  water,  or  fometimes  by  plunging  it  two  or  thiee 
times  into  water  a  little  below  the  boiling  point.  Solu¬ 
tions  ot  faccharum  faturni,  and  other  preparations,  of  lead, 
have  been  recommended,  as  in  the  cale  ot  other  inflamma¬ 
tions.  Vinegar  is  found  a  very  effectual  application,  whe¬ 
ther  the  {kin  be  found  or  bliitered.  The  part  may  be  en¬ 
tirely  immerfed  in.  it,  or  linen  rags  dipt  in  the  vinegar 
may  be  applied,  and  the  parts  kept  conllantly moifl,  till 
the  pain  be  removed.  The  fame  application  is  uieful  where 
the  fkin  is  rubbed  off,  or  otherwiie  deflroyed.  In  this  cafe, 
indeed,  the  vinegar  is  apt  to  give  additional  pain  on  its  hrfl 
application  ;  but  this  foon  ceafes,  and  the  part  becomes 
much  cooler  and  eafier.  If  the  patient  will  not  fuffer  the 
vinegar  to  be  applied  immediately  to  the  furface  of  the  fore, 
a  linen  rag  foaked  iri  olive-oil  may  be  previoufly  laid  on  the 
part,  covering  the  whole  with  the  cloths  dipped  in  vinegar  ; 
and  thefe  applications  are  to  be  ocealiunaily  repeated  till 
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the  pain  and  Inflammation  be  entirely  removed  5  after  which 
the  parts  are  to  be  drtffed  in  the  fame  manner  as  in  the  cate  <—• 
of  a  common  blUter.  In  extenfive  burns,  where  the  imta- 
tion  is  great,  along  with  external  applications,  opium  (hould 
be  preferred,  in  dofes  adequate  to  the  degree  of  pam 
Even  that  ftupor  with  which  patients  in  this  fituation  are 
fometimes  attacked,  is  found  to  be  more  readily  «moved  br 
opium  than  by  any  other  remedy.  With  refpett  to  theblifters 
which  arife  upon  burns,  it  has  been  difputcd  whether  they 
ought  to  be  opened,  or  allowed  to  remain  till  they  dry  up 
of  "themfelves.  But,  according  to  the  opinions  of  the  lateit 
authors,  they  ought  to  be  opened  as  foon  as  any  confidera- 
ble  quantity  of  fluid  is  tound  in  them.  Alter  the  ferum  is 
di (charged,  a  thin  liniment  of  wax  and  oil,  with  a  little  lac 
charum  faturni,  fhould  be  applied  to  the  part. 

In  cafes  of  very  fevere  burns,  where,  iiotwithttandmg  the 
above  treatment,  there  is  danger  of  a  violent  inflammation 
being  induced,  blood-letting,  cooling  purgatives,  and  other 
remedies  adapted  to  the  peculiar  fymptoms,  muft  be  ulect. 

When,  again,  burns  are  from  thefirft  attended  with  lots  ot 
fubflance,  as  commonly  happens  after  the  application.^  hot 
metallic  bodies,  we  ought  to  have  recdurfe  to  the  vinegar, 
as  already  mentioned,  or  to  a  liniment  whi'ch  is  now  m  very 
common  ufe  for  fuch  purpofes,  made  of  equal  parts  ot  int- 
feed  oil  and  lime-water,  which,  when  fhaken  together, 
forms  a  thick  white  fub fiance,  which  often  gives  fpeedy  re- 
lief;  and  it  maybe  readily  applied  by  daubing  the  parts  ^ 
frequently  over  with  a  foft  pencil  well  foaked  in  it. 
Though  this  has  been  confidered  as  one  of  the  beft  applica¬ 
tions  in  burns,  yet,  in  fome  cafes,  more  immediate  relief  has 
been  procured  from  the  application  of  Goulard's  cerate,  or 
the  unguentum  nucritum  ;  and  a  weak  folution  of  faccharum 
faturni  has  fometimes  been  of  fervice.  8t 

When  burns  are  occafioned  by  the  explofion  ot  gon- Burnsoccs» 
powder,  fome  of  the  grains  of  the  powder  are  apt  to.  befionedby 
forced  into  the  fkin.  At  firft  they  produce  much  iruta-^ow 
tion;  and  if  they  are  not  removed,  they  commonly  leave 
marks  which  remain  during  life.  They  fhould,  therefore,, 
be  picked  out  as  foon  as  poflible  after  the  accident ;  and  to 
prevent  inflammation,  as  well  as  to  diffolve  any  powei 
which  may  remain,  the  parts  affixed  fhould  be  covered,  for 
a  day  or  two,  with  emollient  poultices.  In  other  refpeCts, 
injuries  of  this  fort  are  to  be  treated  like  any  other  kind  of 
burns.— When  burnt  parts  are  contiguous  to  each  other, 
they  are  apt  to  adhere.  To  prevent  this,  pledgits  covered 
with  any  proper  dreffing  ought  ao  be  inferted  between 
them  during  the  courfe  of  the  cure.  Ulcers-  arifmg  rorn 
burns  are  apt  to  become  foft  and  fungous,  and  to  rile 
above  their  natural  level.  When  this  is  obferved,  the  emol. 
lient  ointments,  which  may  have  been  previoufly  ufed,  mould 
be  laid  alide,  and  thofe  of  a  moderately  attringent  nature 
applied.  Gentle  compreflion  with  a  roller  is  alto  of  parti¬ 
cular  fervice.  Advantage  is  likewife  derived  from  latur- 
wafhes,  &c.  One  of  the  bell  ointments,  in  iuch 
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cafes,  is  the  common  calamine  cerate.  Thele  will  com¬ 
monly  anfwer  the  purpole  ;  but  when  they  prove  infill 
cient,  burnt  alum,  blue  vitriol,  or  even  lunar  cauftic,  may  be 
necelfary. 

Chap.  V.  Of  Inflammatory  Tumors . 

Inflammatory  Tumors  are  fuch  as  are  quick  in  their 
progrefs  when  compared  with  thofe  of  the  indolent  kind,  and 
are  attended  with  coniiderable  pain  and  other  fymptoms  of 
inflammation.  We  have  here  mentioned  fuch  only  wliofe 
treatment  more  propeily  belongs  to  the  province  of  the  fur- 
geon,  and  which  are  placed  according  to  their  fituations  m 
the  different  parts  oi  the  body. 
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Sect.  I.  Inflammation  and  dlfcefs  of  the  Breajlt  of  IVomen. 
Th  IS  ciforder  occurs  moft  frequently  in  nurfes  by  the 


R  Y. 


log 


{foppage  of  the  milk,  which  is  always  occafioned  by  hidden, 
or  imprudent  expofure  to  cold. 

In  the  early  ftages  of  the  affeflion,  refolution  is  always 
to  be  attempted,  unlefs  the  (welling  appears  to  have  an 
evident  tendency  towards  fuppuration.  The  remedies  ufed 
in  inflammation,  hi  general,  ieem  uleful  in  every  cafe  of  in* 
flammation  of  the  breafts.  When  the  patient  happens  to 
be  nurfing,  a  hidden  evacuation  of-  blood  is  apt  to  diminiih 
the  quantity  of  milk :  In  luch  cafes,  thererore,  blood  is  to 
*  be  extra&ed  in  fmall  quantities  at  a  time.  The  application 
of  cooling  faturnine  poultices  is  advifable.  When  fuppuia- 
tion  has  taken  place,  the  matter  is  to  be  difeharged  by 
making  an  ineifion  in  the  moft  depending  part  of  the 
tumor. 

Sect.  IT.  Inflammation  of  the  Tejllcles. 

This  difeafe  is  often  owing  to  expofure  to  cold,  violent 
exercife,  & c.  ;  but  moft  frequently  to  gonorrhoea  virulenta, 
and  never  to  matter  falling  down  upon  the  teftes,  as  was 
fuppofed  by  thofe  who  gave  it  the  name  of  hernia  humor ahs. 
Inflammation  here  rarely  terminates  in  fuppuration. 

The  beft  method  for  difeufling  the  inflammation  is  by 
the  application  of  leeches;  after  which  the  penis  ought  to  be 
kept  conftantly  moiftened  with  a  folution  of  faccharum  fa- 
turni,  and  the  fcrotum  and  teftes  fupported  by  a  proper 
bandage.  The  bowels  fhould  be  kept  moderately  open  ; 
the  patient  fhould  ufe  a  low  diet,  and  keep  as  much  as  poffible 
in  an  horizontal  pofture.  If  lues  venerea  be  prelent,  a  cure 
cannot  be  expected  without  mercury.  If  the  difeafe  is 
owing  to  a  (udden  ftoppage  of  the  difeharge  in  gonorrhoea, 
the  running  ought  to  be  rdlored,  and  promoted  by  bathing 


gins  about  the  top  of  the  os  facrum,  and  is  feated  in  the  tnflamma- 
vicinity  of  the  great  pfoas  mufele.  t0rY 

The  fymptoms  begin  with  pain  and  tenfion  about  the  Tumors. 
loins,  (hooting  upwards  to  the  fpine  and  downwards  to  the  gz 
thigh.  The  diieafe  has  iometimes  a  llrong  refemblance  to  Symptoms 
nephritic  affections,  and  is  fometimes  miftakeil  for  lumbago.  °f  lumbar 
After  fuppuration  takes  place,  fhivering  fits  come  on  ;  and3J^ce^5* 
the  pain  now  becoming  dull,  the  patient  imagines  himielf 
better,  till  matter  points  at  the  fide  of  the  anus,  or  in  the 
groin.  The  tirii  cafe  is  rare  ;  and  when  it  dots  occur,  the 
tumor  burits,  or  is  opened  as  a  common  abieefs.  '  In  the 
other  cale,  the  matter  is  feated  behind  the  fafeia  of  the 
groin,  and  fometimes  defeends  as  far  as  the  knee.  The 
teguments  commonly  retain  their  natural  appearance.  Fluc¬ 
tuation  is  evident,  efpecially  when  the  patient  is  in  an  up¬ 
right  pofture.  It  is  often  miftaken  for  crural  hernia  ;  but 
may  be  eafily  diftinguiftied  from  it,  by  its  flow  progreis,  by 
pain  in  the  lumbar  region  at  the  commencement  of  the  dif- 
ceafe,  by  the  patient  allowing  the  tumor  to  be  handled 
freely,  by  fluctuation  being  evident,  by  the  tumor  beco¬ 
ming  flaccid  when  the  patient  is  in  an  horizontal  iituation, 
and  by  the  abience  of  all  the  fymptoms  by  which  hernia  is 
diitinguifhed.  Both  difeafes  may  occur  at  once  ;  but  this  is 
very  rare,  and  a  diftiinftion  is  ftill  to  be  made.  g 

It  is  difcovered  that  this  diieafe  has,  in  general,  been  in-  c«vif<-  of  chit- 
duced  by  conliderable  injury  being  done  to  the  fmall  of  the  difeafe. 
back  or  loins,  either  by  twiits,  or  fevere  brinies,  or  by  fud- 
den  expofure  to  cold  alter  the  heat  occafioned  by  fevere 
exerciie,  particularly  in  fcrophulous  habits.  Were  accidents 
of  this  nature  immediately  treated  with  that  attention 
which  their  importance  deferves,  the  difeafe  might  frequently 
be  prevented. 

In  the  treatment  the  ftricteft  antiphlogiftic  regimen  Treatment 
ought  to  be  obierved.  Blood-letting  ought  immediately  to 


the  penis  in  warm  water,  injeding  warm  oil,  an !  the  uie  of  be  performed,  by  fcarifying  deeply  and  leeching  the  injured 
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bougies.  Thele  means  will  generally  difeufs  the  inflamma¬ 
tion.  If  matter  form,  it  mult  be  difeharged. 

Sect.  III.  Of  Venereal  Buboes . 

A  swelling  of  any  of  the  lymphatic  glands  of  the  body 
is  called  a  bubo  ;  and  when  fuch  a  iwelhng  proceeds  rrom 
venereal  poifon,  it  is  termed  venereal  bubo .  They  feidom  or 
never  appear  except  in  the  lymphatic  glands  ot  the  groin, 
arm-pit,  or  extremities,  and  much  more  frequently  in  the 
groin  than  anywhere  eife. 

In  the  treatment  of  buboes,  a  ftri&  antiphlogiftic  regimen 
is  to  be  ufed  to  promote  a  reft  lution  ;  the  application  of 
leeches  to  the  hardened  gland  is  particularly  proper,  in  diicuft 
fing  venereal  buboes,  the  application  of  mercurial  ointment 


part :  neither  are  blilters,  opiates,  gentle  purgative®,’  and 
other  remedies  uferul  in  inflammations,  to  be  neglected. 

Authors  have  an  idea  that  little  advantage  can  be  derived 
from  lay  ing  open  the  abfeefs,  on  account  ot  the  great  danger 
which  may  eniue  from  the  admiflion  of  air.  Mr  Benjamin 
Bell,  however,  is  of  an  oppoiite  opinion,  and  has  always  gi¬ 
ven  vent  to  matter  here  as  eife  where,  and  no  bad  confequences 
have  been  obierved.  The  matter,  when  long  lodged,  has 
been  found  to  deftroy  the  loft  parts  and  bones, .  and  fome¬ 
times  to  make  its  way  into  the  cavity  of  the  abdorSen  ;  all  of 
which  might  be  prevented  by  an  early  evacuation.  For  this 
purpofe  atrocarihould  .be  ufed,.  which  was  tried  by  Mr 
Bell  in  one  caie  with  complete  iuccefs. 

Some  other  cales 


has  a  confide rable  effeft  A Wr  rj ”  "A  \*  ?  *  ^  ,  oom<:  ocner  caies  are  lately  narrated  by  authors,  where, 

formed,  the  application  of  cauftic  Xo%^th^\mbo^d^sI'  h7  lntroduChon  olj  a  feton>  and  drawing  off  the  matter 

spas  £ 

manner  as  in  hernia.  If  the  flow  of  matter  continue  con- 
liderableior  the  fpace  of  two  or  three  weeks,  injections  of  a; 
weak  folution  of  faccharum  faturni,  lime  water,  or  other 
gentle  aftringents,  may  be  employed. 


culty,  and  generally  to  leave  a  lear  behind  them.  To  al¬ 
low  them  to  built  oi  themfelves,  is  therefore  tor  the  molt 
part  proper,  except  when  the  collection  i.  i'o  eonfiderable 
as  to  prels  upon  the  neighbouring  blood- vefl'els.  In  luch  a 
cale, a  lmall l  mcifion  maybe  made  by  lift  lancet,  taking  as  much 
care  as  poffible  to  prevent  the  adiniffion  ot  the  external  air 
into  the  wound.  _  When  the  edges  ot  the  opening  grow  cal- 
ous,  the  application  ot  lunar  caultic  to  them  becomes  necef- 

with  fe  lln“TSpart  °*’ the  cure»  ^rcury  joined 


■  opium  is  to  be  ufed. 

Sect,  IV. 
The  term  lumba 


Lumbar  Abfeefs . 

in  hwT1^ t0  evcry  abfcefs  feted 

’  out  thdt  which  is  here  meant  is  luch  as  be- 


Sect.  V.  Paronychia  or  IV hi  the,  and.  Chilblains . 

Whitloe  is  a  painful  and  inflammatory  fwelling  at  the  Of  wimloci 
extremities  ot  the  lingers  under  the  nails,  terminating  in  an 
eftuiion  ot  clear  ierum  below  the.  fldn,  which  is  iometimes 
to  aend  as  to  corrode  the  periolteum,  and  render  the  bones 
carious.  At  other  tim.es  the  iilammation  runs  to  hio  h  that 
the  whole  of  the  arm  fwells,  particularly  the  lymphatics, 
and  iometimes  even  the  glands  in  the  axilla. 

When  this  affedion  arifes  from  external  violence,  the  re. 

inedies' 
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-Chilblains. 


meales  employed  for  inflammation,  in  general,  will  be  of  fer- 
vice."  When  it  arifes  from  unknown  caufes,  ardent  fpirita 
and  aflringents  have  been  found  ufeful,  particularly  when 
topical  and  general  bleedings  have  been  previoufly-  wed. 
When  an  effufion  of  a  ferous  matter  takes  place,  it  is  im¬ 
mediately  to  be  difcharged,  as  it  is.almoft  impofilble  to  con¬ 
vert  it  into  proper  pus.  When  this  fernm  has  continued  lo 
long  as  to  render  the  bone  carious,  a  removal  of  the  whole 
bone,  or  of  the  carious  portion,  becomes  neccffaiy,  in  order 
to  effeft  a  complete  cure. 

Chilblains  are  inflammatory  fwellmgs,  or  a  purple  colour, 
chiefly  alfeaing  the  heels,  and  fometimes  alio  the  fingers, 
toes,  arms,  hands,  or  feet,  or  even  the  tips  of  the  nofe  and 
ears,  attended  with  a  flinging  pain,  and  a  degree  ot  itching. 
The  fwelling  fometimes  cracks,  and  difcharges  an  acrid  te- 
rum :  fometimes  a  mortification  takes  place,  and  an  ulcer 

follows  very  difficult  to  heal.  .  .. 

This  diforder  is  owing  to  the  weaker  aaion  of  the  lmall 
vefTels  moft  remote  from  the  heart,  occafiotied  by  cold  or 
dampnefs,  and  occurs  moft  frequently  in  people  of  a  delicate 

conftitution.  .  , 

When  the  patient  has  been  for  fome  time  expofed  to  the 
cold,  and  the  parts  are  Froft  bitten,  they  ought  to  be  plunged 
into  the  coldeft  water  and  rubbed  with  fait  ;  when  they  are 
only  benumbed,  rubbing  them  with  camphorated  fpmt  ot 
wine  will  atifwer  equally  well :  but  when  cracks  take  place, 
and  an  oozing  of  acrid  matter  enfues,  poultices  may  be  ap¬ 
plied,  but  not  long,  as  they  are  apt  to  give  rife  to  fungous 
excrefcences. 
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continue  for  a  Ions  time  without  being  attended  with  either  Indolent 
pain  or  inflammation  ;  though  occaiionally  almoft  all  of , 
them  may  be  inflamed,  and  fome  of  them,  in  that  ftate,  jf-1 
attended  with  contiderable  pain.  They  are  of  different  Different 
k;mi_  according!-  to  the  nature  of  their  contents,  andkindsofin. 

P«..  or  bod.  The, 

in  the  adipofe  and  cellular  membrane  ;  whence  it  often  hap- 


in  me  duiuuic  a..u  -  - -  ,  ,  * 

pens  that  they  take  place  in  the  vifcera  themfelves,  where 

,1  _ tkpir  orp  filler!  tmfVi  a 
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•Symptoms 
of  contu¬ 
sions  and 
ipraifis. 


Of  Contufions  and  Sprains . 

Contusions  of  the  integuments  and  mufcles  produce 
pain,  fwelling,  and  inflammation,  and  thefe,  in  fome  cafes, 
may  extend  to  a  confiderable  degree  ;  but  in  general  they 
are  lefs  violent  than  what  take  place  in  cafes  of  fprains  of 
ligaments  or  tendons ;  for  in  thefe  there  is  frequently  a  to¬ 
tal  lofs  of  motion  for  many  weeks,  and  fometimes  for  years, 
if  proper  attention  be  not  paid.  An  effufion  of  fluids  al¬ 
ways  fucceeds  the  injury,  which  feems  to  be,  for  the  moil 
part,  of  a  ferous  nature,  as  the  fkin  ufually  retains  its  na¬ 
tural  colour  ;  fometimes  the  tumefied  parts  are  of  a  deep 
red,  or  leaden  colour,  owing  to  a  rupture  of  fome  vefTels 

83  conveying  red  blood.  , 

^Treatment.  In  the  treatment  of  contufions  and  fprains,  two  circum- 
flances  rqmire  attention,  i.  To  endeavour  to  prevent  the 
fwelling  as  far  as  is  praaicable  ;  2.  To  employ  thofe  remedies 
afterwards  which  are  known  to.be  molt  powerful  in  pre¬ 
venting  or  removing  inflammation.  In  contufions  of  the 
cellular  fubflance,  and  even  of  the  mufcles,  the  effufed  fluids 
are  commonly  foon  abforbed  ;  but  in.fprains.of  the  tendons 
or  ligaments,  a  very  troublefome,  painful  thicknefs  of .  the 
injured  parts  is  apt  to  continue  for  a  great  length  of  time, 
and  in  fome  inflanccs  even  for  life. 

It  is  neceffarv,  therefore,  to  obviate  thefe  fymptoms  as 
foon  as  poflible  ;  and  for  this  purpofe,  cold  ailringent  appli¬ 
cations,  as  water,  vinegar,  &c,  are  moft  commonly  tiled. 
Others  again,  with  a  view  to  relax  the  parts  fully ,.  make  iue 
of  water  as  hot  as  the  patient  can  bear  it.  By  immerfing 
the  injured  part  in  thefe  immediately  alter  the  injury  is  re¬ 
ceived,  the  effufion  will  at  leaft  be  fomewhat  "obviated. 
When  the  pain  is  exceffive,  opiates  become  neceffary.  , 
Alter  blood  lias  been  freely  difcharged,  a  repetition  of 
the  remedies  already  mentioned  wHl  be  found  to  give  great 
relief ;  care  fhould  be  taken,  at  the  fame  time,  that  the  in¬ 
jured  parts  be  kept  in  a  relaxed  and  ealy  pofture. 

Chap.  VI.  Of  Indolent  honors . 


they  are  frequently  mortal.  Sometimes  they  are  filled  with  a 
fubflance  of  the  confidence  of  honey,  and  are -thence  called 
meliceratous  tumors  ;  fometimes  they  are  filled  with  an  harder 
fubflance,  and  are  then  called  atheromatous  tumors  ;  at  other 
times  they  are  filled  with  a  fubflance  .of  the  confiftence  of 
fat,  and  are  then  called Jleatomatous .  Sometimes,  however, 
they  are  found  to  be  replenifhed  with  a  fluid  lymph  coagu- 
lable  by  heat,  and  are  then  called  hydatids .  One  fet  are  filled 
with  matter  like  the  fynovia  of  the  joints,  and  get  the  name 

of  ganglions.  un  J!L 

Tumors  of  this  kind  are  eafily  diftmguifhed  from  all^J 
others,  as  having  neither  heat,  pain,  nor  pulfation,  as  is  to^jy 
be  obferved  in  thofe  which  incline  to  fuppurate  ;  and  they  from  mb 
are  diftinguifhed  from  each  other,  before  they  are  laid  open,tumo^ 
by  fluctuation  being  readily  perceived  in  the  mehceris  :  the^^ 
atheroma  is  foft  and  compreflible,  but  has  no  fluctuation  j 
while  the  fleatoma  is  commonly  firm  and  rolls  under  the 
fkin.  But  thefe  rules  are  liable  to  confiderable  exceptions. 

The  meliceris  and  atheroma  are  moft  commonly  found  upon 
the  head,  and  the  fleatoma  upon  the  other  parts  of  the 
body  ;  while  ganglions  are  fituated  over  the  tendons  of  the  V 
mufcles.  Thefe  tumors  muft  be  either  extirpated  entirely, 
or  laid  open  fo  as  to  difpofe  the  cyft  to  flough  off  or  granu¬ 
late.  If  the  matter  be  fluid,  we  may  evacuate  it  by  an 
opening  made  with  a  lancet,  or  by  means  of  a  feton  ;  but 
as  the  matter  is  apt  to  colled  again,  it  is  better  to  remove 
the  fac  entirely.  If  large  vefTels  or  nerves  prevent  this 
from  being  done,  then  it  is  to  be  laid  freely  open  and  ex¬ 
pofed  to  the  air,  fo  that  the  bag  may  granulate,  or  be 
thrown  off.  When  the  tumor  is  to  be  extirpated,  a  longi- 
tudinaUncifion  is  to  be  made  through  the  integuments  ; 
after  which  the  tumor  may  be  frequently  removed  .by  the 
point  of  the  finger,  or  by  the  end  ot  a  fpatula,  replacing  the 


integuments  with  a  view  to  heal  by  the  firft  intention.  In 


every  pendulous  tumor  of  this  kind,  with  a  narrow  neck, 
we  onp-ht  to  divide  the  teguments  near  the  bottom  of  the 
tumor  jn  an  oval  form,  fo  that  the  wound  may  be  afterwards 
properly  covered  with  the  remaining  integuments.  After 
the  tumor  is  removed,  the  fkin  is  to  be  replaced  over  the 
wround,  and  fixed  with  adhefive  flraps,  covering  it  with  a 
pledgit  of  cerate,  a  fmall  comprefs  of  linen,  with  a  bandage 
above  all,  to  make  a  gentle  preffure  on  the  parts. 

Sect.  I.  OfSteatamatous  and  Sarcomatous  Tumors. 


Steatomatous  tumors  have  been  ranked  by  authors Steato^ 
among  thofe  ot  the  encylled  kind  ;  but  they  have  no  other  ww® 
cyft.  containing  them  than  the  common  cellular  fubflance, m0 
fomewhat  condepfed  ;  and  the  particles  of  fat  compofing 
them  are  found  of  the  fame  lize  with  thofe  in  a  found  part 
of  the  body. 

Authors  formerly  advifed  the  difeuflion  of  fteatoms,  or 
the  prevention  of  their  growth,  by  the  application  of  pref¬ 
fure  ;  but  by  fuch  means  the  growth  is  rather  promoted 
than  retarded,  nor  have  internal  remedies  been  of  any  ad¬ 
vantage.  They  can  be  removed  therefore  by  an  operation 
which  is  the  fame  with  that  for  the  extiipation  ot  encylled 


tumors. 


n 


Th,f.se  are.  fuch  as  are  flow  in  their  progrefs,  and  may 


Sarcomatous  tumors  have  nearly  the  fame  external  ap-sarc^ 
pearance  with  thofe  of  the  fleatomatous  kind.  The  term  t  us  w 
has  been  applied,  in  a  general  way,  to  feirrhi  of  the  glands;010 

nil  t 
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Oangtions,  gut  farcomatous  tumors  are  like  wife  found  in  various  other 
l!irnlWofV  eParts  °'  ^  body,  and  are  diftinguifhed  from  fteatoma  by 
Burfcc  firmer  to  the  touch  ;  internally  they  are  found  of  a 

:ofas.  redder  colour,  or  approaching  that  of  mufcles,  in  confequence 
*  of  the  greater  number  of  vefiels  entering  into  their  fubilance. 
Thefe  are  to  he  treated  in  the  fame  manner  as  fleatoms  ; 
but  the  operation  ought  to  be  performed  early,  as  they  are 
more  apt  to  degenerate  into  cancer. 

Sect.  II.  Of  Ganglions ,  or  Swellings  of  the  "Bufee  Mucof*. 

Ganglions  of  the  tendons  are  likevvife  tumors  of  the 
encylled  kind,  feated  in  the  burke  mucoke,  or  (heaths  of 
the  tendons  which  belong  to  tha  extremities.  They  are 
mod  frequently  met  with  over  the  tendons  upon  the  back 
of  the  wrid,  and  often  likewife  about  thofe  of  the  ankle  and 
other  parts  of  the  extremities.  When  prefied,  they  are  found 
to  poffefs  a  con fider able  degree  of  elafticity,  from  which, 
and  from  their  fituation,  they  may  generally  be  diftinguifhed 
from  other  encyfled  tumors.  They  feldom  arrive  at  any 
great  bulk,  are  not  often  attended  with  pain,  and  common 
ly  the  fkin  retains  its  natural  appearance.  On  being  laid 
open,  they  are  found  to  contain  a  tough,  vifcid,  tranfparent 
fluid,  refembling  the  glaire  of  an  egg. 

"They  are  generally  produced  by  fp rains,  or  contufions  of 
the  joints,  or  by  rheumatifm.  In  many  in  fiances,  they  go 
eff  infenfibly,  without  any  afliflance  from  art  ;  but  as  this 
94  is  often  not  the  cafe,  means  ought  to  be  ufed  for  removing 
ifganguf  them-  For  this  Pur?ofe>  ^derate  fridion  frequently  re- 
s.  peated,  or  gentle  compreffion  applied  to  them  by  means  of 
thin  plates  of  lead,  Sec.  fometimes  remove  them.  In  fome 
in  fiances  they  have  been  removed  by  the  application  of 
bliflers ;  but  the  moft  certain  method  is,  to  make  a  fmall 
pundure  into  the  fa c,  and  to  draw  a  cord  through  it ;  or, 
a^ter  the  pundure  is  made,  to  prefs  out  the  contents,  and 
then  mjed  fome  gently  Simulating  fluid,  as  port  wine  and 
water  heated  blood-warm.  Sometimes,  in  tumors  of  this 
kind,  bodies  of  a  cartilaginous  nature,  and  of  different  fhapes 
and  fizes,  are  found  ;  fome  quite  fmootli,  others  with  pedun- 
cles  ;  by  which  they  are  fuppofed  by  Dr  Monro,  in  his 
work  upon  die  burtae  mucofe,  to  have  been  attached  to  the 
burfae.  As  thefe  cannot  be  removed  by  any  remedy  with 
which  we  are  yet  acquainted,  it  is  found  neeceffary  to  dif- 
charge  them.  But  as  the  parts  may  fometimes  fuffer  from 
inflammation  when  the  tumor  is  laid  fully  open,  it  may  be 
pundured  at  each  end  ;  and,  after  prefling  out  the  contents, 
a  fmall  cord  may  be  introduced ;  after  which  gentle  prek 
ure  may  be  applied  with  a  comprefs  and  bandage  over  tlie 

°*  rthf  tumor*  rhe  C0rd  however  fhould  not  be 
continued  fo  long  as  to  induce  any,great  degree  of  inflam- 

ss  ,h“  ■  •* 
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joints,  and  of  Cartilaginous  Bodies  contained  there.  J 

Collection  here  may  conf, ft  ofterum.  blood,  o'r  pus  and 
fynova  combined.  They  are  moft  frequently  met  wkh  in 
the  joint  of  the  knee,  and  may  be  produced  ehher  by  Lter 
nal  or  external  caufes.  Thefe  kind's  of  A'  Y 
,  95  S^eral  be  diftinguifhed  from  each  other.  *  may  in 

IropSca/  the^'iomr^  C°n]mon\ called  drop/, cal  fwelling,  of 

we!lir.gs  J  ‘  ’’  an^  chiefly  in  confequence  of  fevere  rheumatic 
,fthe  mplainta;  and  when  the  tumor  is  not  very  larfre  the  fine 

'AUtS-  S°"  C  fl  • ’d  be  felt  b>'  When  a  W 

i  ,  n,  aPPears  immediately  after  a  violent  bruife  n  *  ^ 
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fon  to  think  that  the  contained  fluid  confifls  of  pus  mixed  Colle&ion* 
with  fynovia.  within  the 

Swellings  of  the  joints  are  mofl  apt  to  be  confounded  {^amenta 
with  coliedtions  in  the  burfas  mucofae,  or  with  matter  effu-  0f  joints, 
fed  in  the  adjacent  cellular  fubflance.  From  the  firfl  of  &c. 
thefe  they  are  generally  diftinguifhed  by  the  contained  fluid  - 

paffing  readily  from  one  fide  of  the  joint  to  the  other,  and  from  pj0^iif 
its  being  diffuled  over  the  whole  of  it  ;  whereas,  when  it  is  tu.guifhed 
contained  in  the  burke,  the  tumor  is  confined  to  a  particu-lrom  other 
lar  part,  and  is  feldom  attended  with  much  pain.  affe&ions. 

When  fuch  coliedtions  can  lately  be  allowed  to  remain,  rfeatmenL. 
the  capiular  ligament  ought  never  to  be  opened,  as  they  can 
often  be  removed  by  difeutients.  Even  confiderable  collec¬ 
tions  arifing  from  rheumatifm  may  comin  mly  be  difeuffed  by 
fridlion,  fomenting  the  parts  with  warm  vaponr,  keeping 
them  conflantly  moifl  with  faturnine  Solutions,  covering 
them  properly  with  flannel,  and  applying  bliflers.  When 
thefe  fail,  fupporting  the  part  with  a  laced  Hocking,  or 
with  a  roller,  has  frequently  been  of  fervice.  But  whether 
a  rheumatic  tumor  can  be  difeuffed  or  not,  it  ought  not 
to  be  opened  ;  for  the  inconvenience  attending  it  is  more  in¬ 
tolerable  than  the  pain  and  inflammation  which  may  enfue. 

But  when  the  matter  would  do  mifehief  by  lodging,  it 
fhould  be  difeharged.  Effufed  blood  and  matter  which 
fucceed  high  degrees  of  inflammation  are  of  this  kind. 

Blood  is  frequently  extravafated  among  foft  parts  without 
much  detriment  ;  but  when  in  contadl  with  cartilage  or  bone, 
it  foon  hurts  them  materially.  The  matter  ought  to  be  dif-  Method  of 
charged  fo  as  mofl  effedually  to  prevent  the  admiflion  ofdifchar£in£: 
air  into  the  cavity  of  the  joint.  For  this  purpofe  the  open«the  mattcr<" 
ing  fhould  be  made  with  a  trocar ;  and  the  ikin,  previoufly 
drawn  tight  to  the  upper  part  of  the  tumor,  fhould  be  pul¬ 
led  down  immediately  on  withdrawing  the  canula.  A  piece 
oLadhefive  plaiter  fhould  be  diredtly  laid  over  the  opening, 
and  the  whole  joint  fhould  be  firmly  fupported  by  a  flannel 
roller  properly  applied.  If  the  patient  be  plethoric,  he 
fhould  be  blooded  to  fuch  au  extent  as  his  ftrength  will 
bear;  he  fhould  be  put  upon  a  flridt  antiphlogifiic  regi¬ 
men,  and  in  every  refpedt  fhould  be  managed  with  caution  \ 
for  inflammation  being  very  apt  to  enfue,  we  cannot  too 
much  guard  againfl  it.  ^ 

Joints  are  fometimes  rendered  painful  and  fliff  by  the  for-Concre- 
mation  of  different  fubilances  witfiin  the  capiular  ligaments.  !l?ns  in 
Thefe  are  fometimes  loofe,  and  as  firm  as  caitilage  ;  and^111**’ 
fometimes  of  a  foft  membranous  nature,  fimilar  to  thofe  al¬ 
ready  obferved  in  treating  of  fwellin^s  of  the  burke  mu- 
cofae. 

In  fome  cafes  thefe  fubilances,  efpecially  the  laft  fpecies, 
retain  nearly  the  fame  fituation,  without  being  much  af- 
ft&ed  either  by  prefiure  or  by  the  motion  ot  the  joint :  in 
that  cafe  the  pain  is  conflant,  but  feldom  fevere.  The  firft 
fpecies,  however,  is  commonly  very  moveable  ;  and  on  being 
touched,  they  flip  with  fuch  facility  that  it  is  difficult  to  fix 
them  even  with  the  fingers. .  Thefe  are  only  painful  in  par¬ 
ticular  fituations. 

Where  thde  concretions  appear,  upon  examination,  to  beWKe?Lr 
perftdlly  looie  and  detached,  if  the  pain  which  they  excite  kelly  look 
is  very  fevere,  we  fhould  venture  in  a  cautious  manner  tomay^ec** 
take  them  out,  by  making  an  inciiiou  into  the  joint.  Buttraite<1’ 
if  there  is  reafon  to  fuipedt  that  they  are  conneAed  with 
any  part  of  the  joint,  the  patient  ought  to  be  adviled  to 
lubnnt  to  the  pain  they  induce,  which  in  general  will  be 
rendered  moderate  by  fhunning  exercife  ;  but  if,  notwith- 
handing  this,  it'  becomes  inlupportable,  amputation  is  the 
only  refource. 

The  limb  being  firmly  fecured  by  affiftants,  in  that  pof.  Manner  of 
lure  which  admits  of  the  body  to  be  taken  out  beiW  fcitextr^ting 
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Co’le&iom  rnoft  diftln&ty,  the  furgeon  fhould  endeavour  to  fix  it  with 
within  the  v,;s  gn.,ers  towards  the  upper  part  of  the  joint,  alter  an  at- 
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,  .  fiilan t  has  drawn  the  fkin  as  much  as  poffible  upwards  from 

the  part  where  the  incilion  is  to  be  made  The  operator 
,\c.  with"  a  fcalpel  is  now  to  make  an  mcifion  through  the  tegn- 

Y™  merits  and. capfular  ligament,  direftly  upon  the  fubftance  it- 
felf,  of  Inch  a  f/.e  as  will  admit  of  its  being  eahly  taken 
out :  which  may  be  done  either  with  the  finger  or  with  the 
end  of  a  blunt  probe.  If  it  is  found  to  be  connefted  by 
any  fmall  filaments  either  to  the  capiulat  ligament  or  to  the 
cartilagesof  the  joint,  they  fhould  be  cautioufly  divided,  either 
with  a  probe  pointed  bifloury,  or  probe-pointed  Iciiiars,  aU 
ter  drawing  the  fubftance  itftlf  as  far  out  as  it  can  be  6°y 
When  more  concretions  than  one  are  found,  they  fhould  all 
be  taken  out  at  the  fame  opening,  when  this  can  be  done  ; 
but  when  it  cannot,  it  will  be  better  to  allow  the  firfl  men 
fion  to  heal  before  attempting  the  fecond,  fo  as  to  avoid  as 
much  as  poffible  the  exciting  of  inflammation.  . 

After  the  concretion  is  removed,  the  fkin  fhould  im¬ 
mediately  drawn  .over  rhe  wound  in  the  capfular  ligament ; 
and  the  lips  of  the  opening  in  the  fkin  being  hid  together, 
they  fhould  be  fecured  in  this  fituation  by  -pieces  of  adheiive 
plaiter,  fo  as  to  prevent  the  air  from  finding  accels  to  the 
cavity  of  the  joint.  Till  the  wound  be  completely  healed, 
the  patient  fhould  not  only  be  conhned  to  bed,  but  t  ie 
limb  fhpuld  be  kept  as  much  as  poffible  in  one  poilure,  ana 
a  ftridt  antiphlogiftic  regimen  fhould  be  preierved. 

Sect.  XV.  Of  Spina  Bfida . 

Spina  bifida,  is  a  tumor  which  fometimes  appears  upon 
the  lower  part  of  the  fpine  in  new-born  children..  A  fluc¬ 
tuation  is  dillin&ly  perceived  in  it,  and  the  fluid  it  contains 
can  in  fome  mealure.be  prefied  in  at  an  opening  between 
the  ^ertebrse.  In  fome  cafes  this  opening  is  owing  to  a  na¬ 
tural  deficiency  of  bone  ;  in  others,  to  the  feparation  of  the 
f  pi  nous  pioceffes  of  the  vertebra.  <  , 

The  difeafe  proceeds  from  ferum  colle£led  within  the  co¬ 
verings  of  the  fpinal  marrow.  It  is  always  fatal.  Children 
labouring  under  it  have  been  known  to  live  for  two  or  three 
years  ;  but,  in  general,  they  linger  and  die  in  a  few  weeks. 
All  that  art  has  been  able  to  do"is  to  fupport  the  tumor  by 
gentle  preffure  with  a  proper  bandage.  When  a  tumor  of 
this  kind  is  laid  open  or  burfts,  the  child  dies  in  a  few  hours. 
A  tumor  nearly  of  the  fame  nature  with  this  is  fome¬ 
times  met  with  upon  different  parts  of  the  head  in  new¬ 
born  children  ;  it’  is  formed  by  a  fluid  lodged  beneath  the 
membranes  of  the  brain,  which  have  been  forced  out  at  fome 
unoffified  part  of  the  fkull.  What  we  have  faid  with  refpedt 
to  the  former  is  exa&ly  applicable  to  this. 

Sect. V. 
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or,  the  thorax  or  *Wonw.  or  any  of  tin  Urge  joints,  free 
vent  ought  always  to  be  given  to  the  matter  to  prevent  it*  ^ 
burllin^  into  thefe  catties  ;  and  when  the  abfeefs  is  large, 
this  Humid  be  done  with  a  trocar,  or  bypaffinga  cord  thro 
•t  in  order  to  exclude  the  external  air.  When  the  tumors 
are  not  fituated  upon  great  cavities,  it  is  better  io  allow 
them  to  break  of  themfelves,  as  the  lores  commonly  heal 
more  readily,  and  the  Icar  is  pretty  finular  m  both,  the 
r  oil  oroner  applications  to  fcrophulous  loies  teem  to  be 
thofe  of  the  faturnine  kind,  as  they  diminifil  inflammation, 
and  in  fome  meafure  prevent  the  fore  from  fpreading. 

When  the  bones  become  carious,  they  are  to  be  treated  like 
carious  bones  from  other  caufes ;  but  amputation  cannot 
here  be  attended  with  advantage,  as  the  difeafe  proceeds 
from  a  fault  in  the  conftitution.  After  the  fores  are  healed 
up,  the  introduaion  of  an  iffue  may  affiftm  preventing  their 

"^Tumors  of  a  fcrophulous  nature  are  fometimes  apt  toft** 

. ,  ,  r-  i  r  c  L-inrV  thus  maTlllF"1 


be  rniftaken  for  thofe  "of  the  feirrhous  kind,  and  thus  may 


be  improperly  extirpated.  Scrophulons  tumors  deeply  . holism* 
ed  commonly  have  a  decree  of  firmnefs,  which,  if  they  hap. » 
pen  to  be  feated  near  a  fufpicious  part,  as  clofe  by  the  fide 
of  a  woman's  breaft,  may  give  occafion  to  fuch  a  mdtake. 

Bu1"  they  may  generally  be  diftinguiflied  by  the  foftnefs 
even  of  the  firmeft  kind  of  them,  when  compared  with 
feirrhus.  They  have  always  a  fmooth  equal  furface  ; 
whereas  feirrhus  -is  fomewhat  unequal  or  knotty,  and  feat- 
ed  in  the  real  fubftance  of  the  gland ;  and  a  (hooting  pain  is 
commonly  felt  in  it  from  time  to  time,  even  from  its  far  ft 
appearance.  They  are  generally  accompanied,  too,  with 
other  fymptoms  of  fcrophula,  which  is  not  neceffarily  the 
cafe  with  feirrhus. 


Sect.  V.  Of  Bronchocele, 
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Of  Scrophulous  Tumors, 

We  fhall  here  only  mention  the  furgical  treatment  of 
fcrophulous  tumors,  having  fpoken  of  fcrophula  in  general 
under  the  article  Medicine.  Some  pra&itioners  have  re¬ 
commended  poultices,  fee.  to  bring  fcrophulous  tumors  to 
fuppuration  ;  but  the  belt  pra&itioners  have  laid  them  aftde, 
becaufc  they  increafe  the  foft  and  fpongy  ftate  of  the  paits, 
by  which  they  are  prevented  from  healing.^ 

Treatment  As  external  applications  are  ineffectual,  it  is  better  toal- 
<,f  (crophu-  ]ow  fcrophulous  tumors  to  be  as  much  expofed  as  poffible, 
as  this  frequently  renders  the  fubfequent  ulcer  more  eafily 
cured.  The  other  methods  recommended  for  difeuffing 
thefe  tumors  are,  the  internal  ufe  of  cicuta,  burnt  fponge, 
muriated  barytes,  a  long  continued  ufe  of  the  cold  bath,  par¬ 
ticularly  of  fea-bathiiig,  and  drinking  mineral  or  fea-water. 
Thefe,  to  produce  any  effect,  fhould  bejbegun  early,  while 
the  tumors  are  fmall,  and  long  perlifted  In.  When  the  tu¬ 
rners  come  to  a  ftate  of  fuppuration,  if  they  are  feated  up- 


lous  tu¬ 
mors. 


This  is  a  tumor  on  the  fore-part  of  the  neck,  feated  be¬ 
tween  the  trachea  and  fkin,  termed  in  French  goitre.  In 
this  country  it  is  very  rare  ;  but  it  is  frequent  among  the  in¬ 
habitants  of  the  Alps,  and  other  mountainous  countries, 
and  is  iuppofed  to  be  owing  ’to  the  ufe  of  hiow-water.  It 
is  feated  rnoft  frequently  in  the  thyroid  gland;  tho’  in  two  cafes 
examined  by  Mr  Benjamin  Bell  this  gland  was  dimimlhed 
from  the  compreffion  of  the  tumor,  which  was  chiefly  form¬ 
ed  of  condenfed  cellular  fubftance,  with  effufions  in  different 
parts  of  it  of  a  vifeid  brown  matter.  Dr  Proffer  conhders 
bronchocele  as  a  dropfical  affe&ion  of  the  thyroid  gland; 
and  in  conBrmation  of  this,  he  gives  an  account  of 'a  diffcc- 
lion  of  a  difeafed  gland  of  this  kind  by  Dr  Hunter,  who 
found  in  it  a  great  number  of  capfules  filled  with  water.  W 
The  fwelling  is  at  firft  foft,  without  pain  or  any  evident^ 
fluduation,  and  the  fkin  retains  its  natural  appearance  ;  but^{ 
as  the  tumor  advances  in  fize,  it  becomes  unequally  hard ; 
the  fkin  acquires  a  copper  colour,  and  the  veins  of  the  neck 
become  varicofe  ;  the  face  becomes  fluffed,  and  the  patient 
complains  of  frequent  headachs,  as  well  as  of  flinging  pains 
through  the  body  of  the  tumor.  i 

Calcined  egg-fhells  have  been  recommended  by.  authors Tr 
as  a  fpecific  for  this  difeafe  ;  but  little  dependence  is  to  be 
placed  on  fuch  a  remedy.  Frequent  fri&ions  are  found  ufe- 
tul,  cfpecially  when  employed  early  ;  faponaceous  and  mer¬ 
curial  plafters,  too,  have  in  fome  cafes  proved  Serviceable » 
and  repeated  blifters  have  been  known  to  retard  its  progrefs* 

In  the  enlarged  ftate  of  the  tumor  no  remedy  yet  known  i* 
powerful  enough  to  difculs  it.  When  the  difeafe  is  far  a  - 
vanced,  the  removal  of  the  tumor  by  an  operation  muft  be 
attended  with  great  danger,  on  account  of  the  enlarge 
ftate  of  the  arteries,  as  well  as  its  vicinity  to  the  common 
carotids.  It  is  therefore  thought  by  fome  of  the  moft  ex¬ 
perienced  praftitioners,  that  in  fuch  a  fituation  it  woul  no^ 
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Nxvi  Ma.  be  aekifable  to  attempt  extirpation,  and  that  the  patient 
^  fhould  rather  truit  to  the  common  palliative  treatment. 
Warts. 1  ^hen  t^ie  however,  is  not  much  increafed,  if  other 

t— - y— - »  remedies  have  faded,  and  the  difeafe  is  advancing,  a  furgeon 
might  be  warranted  in  attempting  its  extirpation. 

Sect.  VI.  Of  Navi  Mctterni ,  Corns ,  and  Warts. 

N/evi  mater Ni  are  thofe  marks  which  frequently  appear 
upon  the  bodies  of  children  at  birth,  and  which  are  fuppo- 
fed  to  originate  from  impreffions  made  on  the  mind  of  the 
mother  during  pregnancy.  They  are  of  various  forms  ; 
their  colour  is  likewife  various  ;  though  mofl  frequently  re- 
fembling  that  of  claret  or  red  port-wine.  Many  bf  thefe 
marks  are  perfectly  hat,  and  never  rife  above  the  level  of  the 
(kin  :  thefe  do  not  require  the  affiflance  of  furgery  ;  but  in 
fome  cafes  they  appear  in  the  form  of  fmall  protuberances, 
which  frequently  inereafe  to  a  great  fixe  in  the’courle  of  a 
few  months.  They  appear  to  be  him  and  fleftiy,  They 
fometimes  hang  by  dander  attachments  to  the  contiguous 
parts,  but  more  generally  they  are  fixed  by  broad  bafes. 
They  may  be  removed  with  as  little  danger  as  any  other  tu« 
mor  of  the  farcomatous  kind.  They  are  fupplied  indeed 
more  plentifully  with  blood  than  mod  other  tumors  are  ; 
and  even  fometimes  they  appear  to  be  entirely  formed  by  a 
congeries  of  fmall  blood  veffefe  ;  but  the  arteries  which  fup. 
ply  them  may,  for  the  mod  part,  cafily  be  fecured  by  liga¬ 
ture.  The  operation  fhould  never  be  long  delayed  ;  for  as 
the  fize  of  the  vefiels  correfponds  with  that  x>f  the  tumor, 
they  fometimes  are  fo  large  as  to  throw  out  a  good  deal  of 
blood  before  they  can  be  fecured.  In  performing  it,  the 
tumor  is  to  be  cut  out,  the  arteries  taken  up,  and  the  re- 
mannno  flan  brought  as  well  together  as  the  nature  of  the 
part  will  allow,  and  kept  fo  by  adhefive  plafler  or  future. 
When  the  tumor  is  pendulous,  and  conrie&ed  only  by  a  nar¬ 
row  neck,  it  fhould  be  extirpated  by  li./ature. 

Corns  are  fmall  hard  tubercles,  commonly  fituated  on 
the  toes  or  other  parts  of  the  feet,  and  fometimes  on  the 
ha"  rs*  r  /nhey  are  of  a  horny  nature.  They  proceed  from 
a  dileafed  ftate  of  the  cuticle,  occafioned  by  prefTure.  The 
part  becomes  hard  and  thickened,  with  a  (mall  white  fub- 
itancc  m  the  centre,  which  has  a  diipofition  to  become  pro¬ 
minent.  It  likewife  forms  a  deprefiion  in  the  fubjacent  cu¬ 
tis  vera,  and  fometimes  is  faid  to  penetrate  it.  When  corns 
are  fituated  on  parts  much  expo  fed  to  prefTure,  they  irritate 
the  (kin,  and  produce  an  increafed  fenlibility  of  the  part, 
and  thus  occafion  much  pain.  The  belt  preventative  of 
corns  is  the  wearing  of  wide  (hoes,  and  avoiding  even-  kind 

diffiofoTl  andrUnlf‘S  thiu  tc  attended  t0>  «  will  be  found 
difficult  to  keep  free  from  them.  Various  remedies  are  recom- 

tn-oded  for  the  cure  or  removal  of  corns.  One  is  to  bathe 
the  pan  about  half  an  hour  in  warm  water,  then  to  pare  as 
much  off  them  as  poffibie  without  giving  pain  “ 
apply  over  them  any  emollient  ointment.  If  this  treatment 
be  frequently  repeated,  while  prefTure  from  (hoes  is  prevent 

tens  aids  to  cut  round  their  root,  by  which  they  may  for 

the  mofl:  part  be  eafily  turned  out  Or  if  r  \  *  r 

o  i*  j  7  .  u  out*  u  fuch  irritating 

mW  tl  apIi’,ed  t0  th5m  as  will  raife  a  blitter  by  fepa 
aldn^udti?  cuticle  from  the  cutis,  the  corn  will  be  raffed 

a  fcalocl  orhmk’  n  "?•  fthcn  be  rea<bly  removed  by 
expo fe<i  ;s  .  ,  ‘j'  ,  ...e  urPace  the  cutis  being  now 

blfoered  hke  0tllcr  Pa«  that  has  been 

furface,  appearing  o  jff  ’  lndo'eRt  tllrnors,  with  a  rough 
Vol.  XVnKu  rent  I>arCsoi  the  body,  chiefly  the 
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hands  and  face,  and  more  commonly  in  young  people. 

When  they  appear  in  advanced  life  they  are  apt  to  degene¬ 
rate, into  cancer,  especially  when  of  a  livid  colour  and  with 
a  fmootli  furface.  If  they  do  not  prove  troublefome,  no¬ 
thing-  fhould  he  done  to  them,-  as  they  generaly  either  fall 
off  or  wafte  gradually  away.  When  from  their  fixe  or  fitu- 
ation  they  require  to  be  removed,  this,  if  they  are  pendu¬ 
lous  or  have  narrow  necks,  is  eafily  done  by  ligature  ;  but 
if  their  bafes  be  broad,  the  fcalpel  or  efcharotic  applications 
will  be  necefTary.  As  tew,  however,  will  fubmit  to  the  for¬ 
mer,  the  latter  are  generally  employed.  Efeharotics  of  3 
mild  nature  give  leaft  pain,  and  are  lea  ft  apt  to  excite  in¬ 
flammation,  which  in  thefe  cafes  it  is  difficult  to  remove, 
and  are  found  to  be  quite  fufficieiit  for  the  purpofe.  One  of 
the  beft  ot  thefe  is  crude  fal  ammoniac  :  it  fhould  firft  be 
moiftened  in  water,  and  then  well  rubbed  upon  the  warts 
two  or  three  times  a-day.  Liquid  fait  of  tartar,  and  fome¬ 
times  fpirit  of  hartfhorn,  has  anfwered  the  fame  purpofe  : 
fome  recommend  alfo  the  juice  of  onions.  109 

Warts  appearing  on  the  penis  as  a  fymptom  of  venereal  W"arts  on 
infection,  are  of  the  fame  nature,  and  to  be  cured  by  thetheptms* 
Line  means.  Mercury  is  of  no  advantage  here,  aqd  com¬ 
monly  indeed  does  harm.  When  every  other  part-  ©f  the 
difeafe  is  eradicated,  the  warts  may  generally  be  removed  by 
wafhing  them  morning  and  evening  in  lime-water,  or  in  a 
weak  folution  of  faccharum  faturni.  They  may  be  remo¬ 
ved  alfo  by  the  knife,  and  the  parts  from  whence  they  are 
cut  afterwards  touched  with  lunar  cauftic,  to  prevent  them 
from  returning :  but  when  this  method  is  pra&ifed,  the  ope¬ 
rator  ought  to  be  certain  that  he  has  removed  the  wart  en¬ 
tirely,  for  where  part  has  been  left  the  mofl  formidable 
fymptoms  have  fometimes  enfued. 

Sect.  VII.  Of  Polypi . 

Polypi  a re  pendulous,  flefliy,  Indolent  tumors,  fo  called 
from  their  fuppofed  refembtshce  to  the  animal  of  that  name. 

They  may  be  found  in  different  cavities  of  the  body,  and 
originate  from  the  lining  membrane  ;  but  thofe  which  come 
under  furgical  treatment  are  found  in  the  nofe,  mouth, 
throat,  and  outer  paffige  of  the  ear,  and  in  the  vagina  and  iro 
rectum.  They  are  divided  into  two  claffes  ;  the  one  foft  Polypi  <ii- 
and  compreffible,  the  other  extremely  firm.  Both  of  them  ',i'ed  intI> 
ble.«d  on  being  fretted  or  roughly  handled.  The  foft  kindtW®  kind‘* 
(hnvels  and  con t rafts  in  a  dry  atmofphere,  (this  is  particu¬ 
larly  the  cafe  with  thofe  of  the  nofe)';  but  the  firm  are  not 
affected  by  the  influence  of  the  weather.  Their  colour  is 
commonly  pale  and  tranfparent,  and  fometimes  a  deep  red. 

.  The  Paln  at  the  commencement  of  the  diforder  is  always 
incotifiderable  ;  but  increafes  in  thofe  of  a  hard  nature  as 
they  inereafe  in  fize.  Sometimes  polypi  of  this  kind  be¬ 
came  unequal,  and  form  ulcers  over  the  whole  furface,  dif- 
charging  fetid  matter  in  confiderable  quantity.  They  are 
apt  at  this  time,  unlefs  extirpated,  to  degenerate  into 
cancer. 

Mott  frequently  they  arile  from  local  injury,  or  whatever Thrill  * 
tends  to  produce  and  fupport  an  inflamed  ftate  of  the  part.  Cau&» 
Scrophula  and  lues  venerea,  though  confident  by  fome  au¬ 
thors  as  frequently  giving  rife  to  them,  feem  only  to  be  ex¬ 
citing  caufes  ;  for  in  lues  venerea  in  particular,  polypi  when 
prelent  remain  after  the  difeafe  is  cured. 

The  prognofw  mutt  depend  much  upon  their  fixation  and  Prognofo. 
their  confidence.  i  he  foft  kind  being  feldom  painful,  may 
be  removed  at  any  period  with  little  dancer ;  but  the  hard 
kind  are  generally  not  only  painful,  but  more  ant  to  dege- 
nerate  into  cancer,  or  to  return  after  being  removed.  The 
loft  kind  therefore  may  be  removed  in  general  with  fuccefs- 
but  when  polypi  of  a  harder  nature  exift,  the  prognofis  will 
be  much  more  unfavourable. 


With 
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Polypi.  With  refpefi:  to  the  treatment — As  long  as  they  remain 
v— -v—  ffationary,  they  are  not  to  be  touched  ;  but  when  tbw  «m- 
113  tinne  to  o-row  we  ouo-ht  to  life  altnngent  remedies,  eipeci- 
Tfeatnl€nt-riftr^^'of  alum,  a  decodiou  of  oak  bark,  vi¬ 
negar,  ardent  fpirits,  &c.  The  fofter  kinds  of.  polypi  may 
frequently  be  prevented  for  a  long  time  from  increahng  in 
fJze,  and  fometimes  they  even  become  confidetably  Imaller. 
Mercury  has  been  found  rather  to  make  them  worle ; 
cauftic  and  other  corroding  applications  have  been  of  ule  m 
the  fofter  kind,  though  they  have  not  produced  a  cure,  be- 
tons  have  likewife  been  ufed  with  little  advantage.  It  is 
therefore  found  neceflary  to  have  recourse  to  a  more  eitec- 
tual  practice  ;  and  with  this  view  the  knife,  fciffars,  forceps, 
or  ligature,  are  more  generally  recommended.  I  he  knife 
and  fciffars  may  be  ufed  when  the  roots  of  the  tumor  can 
be  readily  come  at ;  but  polypi  are  feldom  fo  fituated  as  to 
render  excifion  prafticable  ;  and.  even  when  they  are,  the 
hemorrhagy  maybe  attended  with  confiderable  danger,  ihe 
removal  o'!  a  polypus  by  tearing  or  twilling  it  with  the  for¬ 
ceps, PlateCCCCLXXXVII.fig.4.  is  occafionally  prated; 
but  as  ligatures  are  lefs  painful,  and  fully  as  effectual,  they 
are  now' more  generally  employed.  The  J.gatures  confift 
of  wire,  catgut,  filk  cord,  &c.  Different  methods  have 
been  employed  for"  paffmg  thefe  over  polypi,  according  to 

their  different  fitnations.  . 

.Method  of  When  the  ligature  is  to  be  applied,  it  is  to  be  paffed  double 
applying  over  the  tumor,  and  conduced  to  the  root  o  it  y  means  o 
a  ligature  to  th  fin£,ers  0r  by  flit  probes,  as  in  Plate  CbktLAAAvn. 
theal'  fig.  5.  or  rings,  Plate  CCCCLXXXV1I.  fig.  6.  as  may  be 
bed  fuited  to  the  fliape  and  fize  of  the  paffage.  The  ends- 
of  the  ligature  are  then  to  be  introduced  into  a  fingle  or 
double  canula,  as  in  Plate  CCCCLXXXVII.  fig.  7.  which  is 
to  be  puffed  along  the  oppofite  fide  of  the  polypus  till  the 
end  of  the  canula 'ieach  the  root  of  it,  when  the  ligature  is 
to  be  drawn  fomewliat  tight,  and  fallencd  to  the  canula 
which  is  to  be  left  in  the  paffage.  The  ligature  is  to  be 
daily  tightened  till  the  tumor  drop  off.  In  this  manner  the 
la^  mft  oolvpus  may  be  removed  equally  well  with  thole  of 
a  fmaller  fize.  Should  any  part  of  it  remain,  it  may  be  de¬ 
ft  royed  by  cauftic,  and  different  inltruments  are  contrived 
for  condufting  this  to  the  root  of  the  tumor. 

What  has  been  faid  of  the  treatment  of  polypi  in  general, 
readily  applies  to  tliofe  feated  in  the  nofe,  outer  pafinge  of 
the  ear,  the  reiflum,  and  the  vagina.  It  hkewile  applies  to 
thofe  in  the  throat ;  only  that  in  Head  of  paffmg  the  ligature 
through  the  mouth,  it  is  to  be  paffed  through  one  of  the 
noftrils.  The  operator  is  then  to  introduce  one  or  two  of 
bis  fillers  into  the  mouth,  and  open  the  doubling  of  the  li¬ 
gature,' which  he  is  to  pafs  over  the  polypus,  and  having - 
p  refied  it  down  to  the  root  of  it,  to  proceed  as  belore  di- 
xe&ed. 
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mediate  between  the  offeous  fibres.  Thefe  cretaceous  extra-  M  of 
vafations  are  fometimes  found  on  the  ligaments  and  tendons, 
as  well  as  on  the  bone  ;  and  may  fometimes  be  taken  out  by 
the  knife.  We  have  many  inftances  wheie  chalk  Hones  in 
gouty  people  make  their  way  out  through  the  fkin  of  the 

fiTumm?i!0afoft  tumor  on  the  furface  of  the  bone,  be-Gumml 
tween  it  and  the  periofteum  ;  and  its  contents  refemble  gum 
foftened,  from  whence  it  has  taken  its  name.  Poffibly,  by 
obftruftion  in  the  nutrient  veffels  of  the  bone,  a  1  uptime  ot 
fome  of  them  occafions  the  ferous  liquor  to  efcape,  which,  by 
making  its  way  between  the  fibres  of  the  bone,  arrives  at 
its  furface  ;  and  being  detained  by  the  refiftance  ofthe  perio- 
fteum,  its  moil  liquid  parts  being  evaporated,  and  the  re¬ 
mainder  condenfed  by  the  inflammation,  and  coufequent- 
lv  this  inelaftic  covering  being  ftretched,  it  become,  in- 
fpiffated,  and  forms  this  fpecies  of  exoffis,  as  it  is  generally 
called.  When  this  is  the  caufe,  and  the  mdilpofition  of  the 
habit  in  general  got  the  better  of,  preffure  by  a  fteel  mftru- 
ment,  adapted  to  the  part  affected,  is  the  proper  cure. 

The  confirmed  venereal  node  lias  the  appearance  of  a 
varication  of  the  offeous  fibres,  probably  from  fome  infp.f- 
fated  humour  obftrudllug  the  nutrient  veffels,  but  not  extra. 
vafated  ;  this  occafioning  an  extenlion  of  the  periofteum, 
produces  a  violent  pain,  which,  when  noaurnal,  is  the  cha- 
radleriftic  of  a  venereal  caufe.  When  the  periofteum  is 


Chap.  VII.  Of  Difeafcs  of  the  Bones. 


Ths  bones,  as  well  as  the  fofter  parts,  are  liable  to  be 
fwelled,  either  throughout  their  whole  length,  or  to  have  tu¬ 
mors  formed  on  particular  parts  of  them, 
v  Vfis  Exoftofis  is  one  fpecies  of  tumor  of  the  bone.  According 
E  to  Mr  Bromefitld,  no  fwelling  ffould  be  called  fo,  but  an 

excrefcencc  continued  from  a  bone,  like  a  branch  from  the 
trunk  of  a  tree.  Under  this  head  therefore  ,s  ranked  the 
benign  node,  which  may  be  produced  by  external  injury,  fuch 
as  contusions  and  fra&ures  :  it  can  hardly  be  called  a  difeafe, 
as  pain  feldom  fucceeds,  but  rather  a  deformity. 

There  are  rifmgs  or  tumors  obfervable  on  the  bones  which 
,  are  often  the  confequents  of  venereal  virus,  and  are  termed 
tophi,  gummi ,  or  nodes.- Tophus  is  a  foft  tumor  m  the  bone; 
Topl“aS*  and  feems  to  be  formed  of  a  chalky  fubftance,  that  is  inter- 


thickened,  but  the  bone  not  affeded,  a  courfe  of  mercury, 
by  attenuating  the  obftruded  humour,  and  fitting  it  to  be 
carried  out  of  the  body  by  the  proper  outlets,  will  often 
produce  a  perfed  cure  :  but  when  the  bone  itfelf  is  difeafed, 
this  method  will  fail.  But  here  the  divifiou  of  the  extended 

periofteum  has  been  known  to  give  perfed  eafe. 

The  ufual  method,  formerly,  was  to  apply  a  cauftic  equal 
to  the  extent  oi  the  node,  which  being  laid  bare,  required 
exfoliation  before  it  could  be  cicatrized.  If  the  incifion  is 
made  early,  that  is,  before  matter  be  formed  under  the  m- 
vefting  membrane,  it  feldom  requires  exfoliation  ;  and,  as  we 
often  find  that  the  bone  itfelf  is  not  affe&ed,  but  only  the 
periofteum  thickened,  we  maybe  deceived  even  after  a  care¬ 
ful  examination :  it  is  therefore  proper  that  the  patient 
fhould  be  pretty  far  advanced  in  a  courfe  of  mercurial  unc- 
tion  before  even  the  incifion  is  made  ;  for,  flioula  the  tu¬ 
mor  decreafe,  and  the  pain  abate  during  the  courfe,  clnrur- 
gical  affiftance,  with  the  knife,  moil  likely  may  become  un- 

A  bone  may  become  carious  firft  in  its  internal  parts  ;  j 

that  from  external  injury,  as  well  as  from  a  vitiated  ltate  ot.true  fj)iog  | 
the  animal- fluids.  Authors  feem  not  to  agree  as  to  theve:iCofc 
technical  term  for  this  kind  ©f  difeafe  of  the  bones ;  fome 
calling  it  cancer  or  gangrana  ojfts  ;  others  Jpma  ™ 

the  pointed  extuberanccs  ufually  attendant  on  this  diicrder 
of  the  bone  ;  and  fome  again  teredo,  from  the  appearance  or 
the  carious  bone,  like  wood  that  is  worm-eaten.  # 

It  is  univerfally  allowed,  that  this  difeafe  takes  its  ri  e 
from  matter  being  formed  either  in  the  diploe,  °^n 
marrow  :  whenever  obllrudlion  is  begun  in  the  veffels  ex¬ 
panded  on,  or  terminating  in,  the  medullary  cylls,  the  con- 
fequence  will  be  inflammation,  and,  if  not  early  removed^ 
matter  will  form  ;  for  this  reafon  this  cafe  may  be  called  ab-  Ij0 
feeffus  in  medulla .  Whenever,  then,  a  patient  complain^SjnifjJ 
of  dull  heavy  pain,  deeply  fituated  in  the  bone,  poffib*y  l 

feouent  to  a  violent  blow  received  on  the  part  fome  time  be-e“ 
fore,  though  the  integuments  appear  perfe&ly  found,  andt 
the  bone  itfelf  not  in  the  leait  injured,  we  have  great  reafon 
to  fufpeft  an  abiceffus  in  the  medulla.  Children  ot  a  bad 
habit  of  body,  though  they  have  not  fuffered  any  externa 
injury,  will  often  become  lame,  and  complain  of  the  limb 
ing  remarkably  heavy  \  and  though  not  attended  with  acu^e 
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3ifeafe«  of  pain,  yet  the  dull  throbbing  uneafinefs  is  conftant.  If  ri- 
,hc  Bones.  g0rs  happen  during  the  time  the  patient  labours  under  this 

i— - '  indifpofition,  it  generally  implies  that  matter  will  be  formed 

within  the  fubftance  of  the  bone.  If  the  extremities  of  the 
bone  complained  of  begin,  or  if  it  becomes  enlarged 
throughout  its  whole  extent,  it  may  be  known  to  be  an  ab- 
fceflus  in  medulla,  or  true  fpina  ventofa,  as  it  is  called  :  if 
neither  of  thefe  fymptoms  take  place,  the  great  infentibility 
of  the  bone  in  fome  fubjeds  will  prevent  that  acutcnefs  of 
pain  ufual  in  other  parts  where  matter  is  formed,  though 
the  acrid  matter  is  eroding  the  bone  during  the  whole  time 
it  is  contained  within  it.  Thi3  matter  at  length  having 
made  its  way  through,  arrives  at  the  periofteum,  where  it 
creates  molt  violent  pain,  as  well  from  its  fharpnefs  as  from 
its  increafed  quantity,  occafioning  an  extenfion  of  the  perio¬ 
fteum.  The  integuments  then  become  fwelled  and  inflamed, 
and  have  a  fort  of  emphyfematous  feel.  On  being  exami¬ 
ned  by  preffure,  the  tumor  will  lometimes  be  leflened,  from 
part  of  the  matter  retiring  into  the  bone  :  from  this  appear¬ 
ance  to  the  touch,  moft  likely  the  name  of  ventofa  was 
added  to  the  term  fpina.  When  we  are  allured  of  matter 
being  under  the  periofleurn,  we  cannot  be  too  early  in  let¬ 
ting  it  out,  as  it  will  fave  a  confiderable  deal  of  pain  to  the 
patient,  though  probably  it  may  not  be  of  any  confiderable 
advantage  in  relped  to  the  carious  bone  ;  for,  where  the 
fluids  in  general  are  vitiated,  no  chance  of  cure  can  be  ex- 
peded  from  topical  remedies  ;  but  where  the  conflitution  is 
mended,  nature  will  fometimes  aflonifh  us  in  her  part,  as 
the  carious  bone  will  be  thrown  off  from  the  epiphyfes,  or 
the  teredines  will  be  filled  up  by  the  oflific  matter  that  flows 
from  the  parts  of  the  bone  where  feme  of  the  fpinx  have 
come  away. 

If  proper  medicines  are  given,  the  children  well  fupport- 
ed,  and  the  parts  kept  clean  and  dry,  patience  and  perfeve- 
rance  will  frequently  give  great  credit  to  the  furgeon.  In 
cafe  it  ffiould  have  been  thought  advifable  to  apply  a  tre¬ 
phine,  to  give  free  difeharge  to  the  matter,  the  wafhing  it 
away,  as  well  as  the  Imall  Grumblings  of  the  carious  bone, 
by  means  of  deterfive  and  drying  injedions,  has  been  known 
to  contribute  greatly  to  the  curing  this  kind  of  caries,  after 
the  habit  of  body  in  general  had  been  mended, 
f  brittle-  Befides  thofe  above-mentioned,  the  bones  are  liabe  to  two 
;fs  of  the  oppofite  difeafes;  the  one  termed  friabi/itas,  the  other  moll;. 
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ilesp  f°rmer  peculiar  to  adults,  the  latter  more  fiequent 
ni  infants,  though  fometimes  feen  in  adults,  from  a  vitiated 
ftate  of  their  juices. 

The  bones,  when  deprived  of  their  cementing  liquor,  by 
palling  through  fire,  become  friable.  From  repeated  faliva- 
lions,  and  in  old  people,  they  have  been  rendered  extremely 
brittle  ;  mfomuch  that  in  many  fubjeds  they  have  been  frac¬ 
tured  merely  from  their  weight  and  the  adion  of  the  muf- 
cles:  but  m  fuch  cafes,  this  is  not  owing  to  the  friability  of 
the  bones,  but  to  the  lofs  of  fubftance,  from  the  erolion  of 
the  bone  by  an  acrimonious  humour  thrown  on  it ;  to 
which  caufe  perhaps  may  be  attributed  the  difeafe  called 
rteket,  m  children  The  effefts  of  fcorbutic  humour  in  r~ 
denng  the  bones  foft  m  many  inftances,  have  often  been 


re- 


By  proper  diet,  gentle  friftion  with  coarfe  cloths,  exer- 
cife,  and  cold  bathing,  rickety  children  will  frequently  get 
their  conftilution  fo  much  changed,  as  that,  by  the  time 

th7l  n1-  thC  r°  years>  there  fta11  not  remain 

are  a  Tfft‘ge  °f  ‘he'r  f?rm«  difeafe.  The  epiphyfes 

ForSw??  n‘0  t  affea£<?  m  this  fPeci«  of  the  disorder, 

find  tW  .V,  I3’17  attCnt,°1n  t0  invalids  of  this  fort,  we 

Powersoft  b°rnf  T  °nly  b.ecome  foft>  and  yield  to  the 
Fives  but  rSmain  diftorUd  the  reft  of  their 

•’  gh  they  have  acquired  a  perfeft  degree  of  folidi- 
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ty.  In  fuch  cafes,  correding  the  vitiated  juices  only  will  'Difeafes  of 
not  reftore  the  bone9  to  their  natural  ftate ;  therefore  the  af-  Bone^ 
fiftance  of  a  fkilful  mechanic  is  neceflary  both  to  fupport  the  r  '  f 
parts  improperly  aded  on,  and  to  alter  the  line  o t  diredion 
of  the  diftorted  ofteous  fibres.  124 

Though  the  curvature  of  the  extremities,  or  thicknefs  ofSymhtotnS* 
the  ends  of  the  bones  near  their  articulations,  may  give  the0* nCiCts* 
firft:  alarm  to  thofe  who  are  conftantly  with  children,  yet 
there  are  other  fymptoms  that  give  earlier  notice  than  thefe  ; 
and  had  they  been  timely  difeovered  by  proper  judges,  it  is 
highly  probable  that  the  curvature  of  the  limbs  in  many 
children  might  not  Have  happened.  The  belly  generally 
becomes  larger  in  this  difeafe,  from  the  increafed  fize  of  the 
contained  bowels,  as  it  is  not  unlikely  but  that  the  mefen- 
teric  glands  are  the  firft  parts  obftruded  ;  obftrudions  of  the 
liver,  fpleen,  and  pancreas,  foon  follow  ;  the  head  then  be¬ 
comes  enlarged;  then  a  difficulty  of  breathing,  which  is  gene¬ 
rally  fuppofed  to  be  the  efteds  of  taking  cold,  fucceeds ;  the 
fternum  is  elevated  and  fharp,  and  the  thorax  becomes  con- 
traded  ;  the  fpine  is  protruded  in  feveral  parts  ;  the  pelvis 
altered,  according  to  the  preffure  of  the  parts  within,  and 
habitual  inclination  of  the  patient,  at  times,  to  obtain  that 
line  of  direction  in  which  the  perpendicular  from  the  eentre 
of  gravity  may  fall  within  the  common  bafe  of  the  body, 
the  extremities  of  the  cylindrical  bones,  and  the  ends  of  the 
ribs  next  the  fternum,  become  enlarged  ;  foon  after  this  the 
bones  in  general  become  foft  and  flexible,  yielding  in  fuch 
diredions  as  the  ftrongeft  mufcles  determine  by  their  ac¬ 
tions. 

The  bones  of  children  who  die  of  this  diforder,  we  ob- Appearance 
ferve,  are  not  only  rendered  foft,  but  the  veflels  within  their of  tbe  bones 
fubftance  are  replete  with  blood  of  a  texture  totally  broken,0*.^^^ 
and  having  more  the  appearance  of  thin  chocolate  than, 
blood :  the  periofteum  in  many  places  is  feparated,  and  the 
intermediate  fpace  between  it  and  the  bone  filled  with  extra- 
vafated  fluid  ;  and  caries  is  almoli  as  frequent  as  the  repara¬ 
tion  of  the  periofteum.  The  mufcles  in  fuch  bodies  gene¬ 
rally  appear  pale  and  flabby.  1  ^ 

Where  the  afte&ion  of  the  mefenteric  glands  is  evident,  Method  of 
Mr  Bromefield  aflerts,  that  after  a  dole  or  two  of  the  pulviscure  recom- 
bafilicus  to  empty  the  inteflines  thoroughly,  the  purified mended  b/ 
crude  qnickfilver  is  by  much  the  mod  efficacious  medicine 
to  remove  obftrudions  in  thofe  glands.  V/hen  the  belly  be¬ 
gins  to  foften  and  fubfide,  the  chyle  paftes  without  interrup¬ 
tion,  and  the  child  begins  to  get  flefh  ;  then  the  cold  bath 
becomes  truly  ferviceable,  and  the  decodion  or  cold  infu- 
fion  of  the  Peruvian  bark  is  a  proper  reftorative  ;  but  the 
cold  bath  ufed  too  early,  or  the  bark  given  before  there  is  a 
free  circulation  of  chyle  through  the  ladeals,  would  be  very 
injurious. 

The  mollities  odium,  in  fome  cafes,  maybe  produced  Of  moMtic* 
from  a  redundancy  of  the  oleaginous  parts  of  the  blood,  ordfium. 
from  a  laxity  of  the  folids,  by  which  the  fluids  are  not  fuf- 
ficiently  attenuated,  nor  properly  blended  and  mixed  :  the 
confeqncnce  of  which  will  be  obftruded  perfpiration,  the 
habit  in  general  loaded  with  grofs,  phlegmatic,  and  ferous 
humours,  and  the  offific  matter  not  united  or  condenfed  as 
in  an  healthy  ftate.  "I  lie  method  of  cure  confirms  us  in  the 
caufe  of  thefe  fymptoms  ;  for,  by  ftrengthening  the  fibrous 
fyftem,  by  ufing  gentle  exercife,  a  dry'diet,  good  air,  aro¬ 
matics,  and  cold  bathing,  this  kind  of  invalids  are  generally 
reftored  to  health. 

#  Among  the  difeafes  of  the  bones  we  may  likewife  take  no-  paJf12*  h 
lice  of  that  palfy  of  the  lower  extremities  which  takes  place,  owcrV-  * 
as  is  generally  fuppefed,  in  confequence  of  a  curvature  in  on, ides' 
fome  part  of  the  fpine.  To  this  diftemper  both  fexes  andfrom  Cl,r* 
all  ages  are  equally  liable.  When  it  attacks  an  infant  of^q  °f 
only  a  year  or  two  old  or  under,  the  true  caufe  of  it  is  fel-  pinC# 

P  Z  dom 


j  1 6 


Dife  fe«  of  dom  difcovercd  until  fome  time  after  the  effed  has  taken 
the  Bores.  jace  'f^e  child  is  faid  to  be  uncommonly  backward  in 

- - V —  ;he  u'fe  of  his  legs,  or  it  is  thought  to  hare  received  iome 

hurt  in  the  birth.  When  the  child  is  of  an  age  fufficient  to 
have  already  walked,  and  who  has  been  able  to  walk,  the 
lofs  of  the  ufe  of  his  legs  is  gradual,  though  in  general  not 
very  flow.  He  at  fnfl  complains  of  being  very  foon  tired. 


Blood. 

letting, 
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fide  of  the  curvature,  and  in  maintaining  fuch  difcbarge  un¬ 
til  the  patient  fhall  have  perfeAly  recovered  the  ufe  of  his 
legs.  To  accomplifh  this  purpofe,  I  have  made  ufe  of  dif¬ 
ferent  means,  fuch  as  fetons,  iff  ups  made  by  inciiion,  and  if. 
fues  made  by  cauftic  ;  and  although  there  be  no  very  mate- 
rial  difference,  l  do  upon  the  whole  prefer  the  lait.  A  fe- 
ton  is  a  painful  and  a  nafty  thing:  be fides  which  it  frequent- 


trip  ind  fiumble  though  therJ  be  no  impediment  in  his  be  large  enough  for  the  intended  purpofe,  are  ap  to  be- 
wav  •  and  whenever  lie  attempts  to  move  brifkly,  he  finds  come  inflamed,  and  to  be  very  troublefome  befo.e  y 
tWt  his'legr involuntarily  crofs^each  other,  by  which  he  is  to  figuration  ,  but  openings  made  by  eauilic  arc  not  in 


frequently  thrown  down  without  (bumbling  ;  and  when  he 
endeavours  to  hand  ftill  in  an  ere&  polture  without  iupport, 
even  for  a  few  minutes,  his  knees  gke  way  and  bend  for- 
ward.  As  the  diflemper  advances,  it  will  be  found  that  he 
cannot,  without  much  difficulty  and  deliberation,  direct  ei¬ 
ther  of  his  feet  exactly  to  any  one  point ;  and  very  foon 
after  this,  both  legs  and  thighs  lofe  a  good  deal  of  their  na¬ 
tural  fenfibility,  and  become  quite  .  ufelefs.  In  adults,  the 
progrefs  of  the  difeafe  is  much  quicker,  but  the  fymptoms 
nearly  the  fame. 

Until  the  curvature  of  the  fpine  is  difeovered,  the  com¬ 
plaint  generally  paffes  for  a  nervous  one  ;  but  when  the 
ilate  of  the  back  bone  is  adverted  to,  recourfe  is  almoft  al¬ 
ways  had  to  fome  previous  violence  to  account  for  it.  That 
this  might  have  been  the  cafe  in  fome  few  inftances  might 
be  admitted ;  but  in  by  far  the  greateft  number  fome  pre- 
difpofing  caufe  tnuft  be  looked  for.  . 

Mr  Pott,  who  has  written  a  treatife  upon  this  dneafe,  re¬ 
commends  it  to  our  obfervation,  that  though  the  lower 
limbs  are  rendered  almoft  ufelefs,  or  even  entirely  fo, 
yet  there  are  fome  circumftances  in  which  it  differs  irom  a 
common  nervous  palfy.  rlhe  lejs  and  thighs,  though  fo 
much  affefted,  have  neither-  the  flabby  fed  of  a  truly  para¬ 
lytic  limb  ;  nor  have  they  that  feeming  loofenefs  at  the 
joints,  nor  the  total  incapacity  of  refinance  which  allows 
the  latter  to  be  twifted  almoft  in  all  directions  :  on  the  con¬ 
trary,  the  joints  have  frequently  a  considerable  degree  of 
ftiffnefs,  particularly  the  ankles  ;  by  which  ftiffnefa  the  feet 
of  children  are  generally  pointed  downward,  and  they  are 
prevented  from  letting  them  flat  upon  the  ground. 

At  firft  the  general  health  of  the  patient  feems  not  to  be  at 
all,  or  at  leaft  not  materially  affe&ed  ;  but  when  the  difeafe 
has  continued  for  fome  time,  and  the  cui  vat ure  is  thereby 
increafed,  many  inconveniences  and  complaints  come  on  ; 
fuch  as  difficulty  m  refpiration,  indigeftion,  pain,  and  what 
they  call  tightnefs  at  the  Jlomach ,  obftinate  conftipations,  pur¬ 
gings,  involuntary  flux  of  urine  and  faeces,  &c.  with  the 
addition  of  fome  nervous  complaints,  which  are  partly  cau- 
fed  by  the  alterations  made  in  the  form  of  the  cavity  of  the 
thorax,  and  partly  by  imprefiions  made  on  the  abdominal 
vifeera. 

Mr  Pott  was  led  to  a  knowledge  of  the  true  caufe  and 


U)  luppurauuu  ,  uu*.  . e>  '  '  _ 

general  liable  to  any  of  thele  inconveniences,  at  kali  not  to 
frequently  nor  in  the  fame  degree  :  they 
are  neither  io  troubletome  to  make  or 
maintain.  I  make  the  efehars  about  this 
fize  and  (hape  on  each  fide  the  curve,  ta¬ 
king  care  to  leave  a  fufficient  portion  of 
fkin  between  them.  In  a  few  days,  when 
the  efehar  begins  to  loofen  and  leparate,  I 
cut  out  all  the  middle,  and  put  into  each  — — 

a  large  kidney-bean;  when  the  bottoms  of  the  fores  are  be¬ 
come  clean  by  fuppuration,  I  fprinkle,  every  third  or  ourt 
day,  a  fmall  quantity  of  finely  powdered  cantharides  on 
them,  by  which  the  fores  are  prevented  from  contracting, 
the  difeharge  increafed,  and  poffibly  other  benefit  obtained* 
The  iffues  I  keep  open  until  the  cure  is  complete  ;  that  is, 
until  tfre  patient  recovers  perfedly  the  ufe  of  his  legs,  or 
even  for  fome  time  longer:  and  I  fhould  think  that  it  would 
be  more  prudent  to  heal  only  one  of  them  firft,  keeping  the 
other  open  for  fome  time  ;  that  is,  not  only  until  the  pa¬ 
tient  can  walk,  but  until  he  can  walk  firmly,  brifkly,  and 
without  the  affiitance  of  a  ftick  :  until  he  can  ft  and  quite 
upright,  and  has  recovered  all  the  height  which  the  habit  or 
rather  the  necefiity  of  ftooping,  occafioned  by  the  diften> 
per,  had  made  him  lofe.” 


Chap. VIII.  Of  Blood-letting . 
.Sect.  I.  Of  Blood-letting  in  general. 


Blood  letting  is  performed  either  to  leffen  the  quan¬ 
tity  of  circulating  fluid,  or  to  relieve  a  particular  part : 
lienee  we  have  the  terms  of  general  and  local  blood-letting.. 

General  blood-letting  is  either  performed  upon  a  vein  or 
an  artery  ;  and  from  this  cireumftance  ariie  the  appellation 
of  phlebotomy  and  ar ter ietomy. 

Local  or  topical  blood-letting  is  performed  by  fcarificators 
and  cupping-glafles,  by  leeches,  or  by  pundures  made  with 
a  lancet,  as  may  be  molt  iuitable  to  the  nature  of  the  dll* 

eafe  it  is  intended  to  remedy.  #  ’*129 

There  are  fome  general  rules  and  obfetvations  which  r^'Qencral 
late  equally  to  this  operation  in  whatever  part  of  the  body  ruies  re- 
Mr  Pott  was  led  to  a  knowledge  of  the  true  cauie  and  it  is  pra&ifed  :  thefe  we  fhall  in  the  firft  place  enumerate,  s 
„«  ofZ  from  obfaig  ,h.  ck  of  .  youth  of  >«d  Ih.ll  .Iterw.rd,  proceed  ro  p.n.eohrl,  of  bloody 

M,»ho«.,reflored  .„.h.  „fe;of  1,1.  limb.  io,med„«lj  ktmg “  ^To^ioo,  the  tmtlon  of  the 

patient,  and  of  the  operator  likewife,  ought  to  be  preafely  ^ 
fixed.  The- fituation  of  a  patient,  during  the  operation  °fp0fturrof 
blood-letting,  has  a  confiderable  influence  on  the  effedbs  pro-thC  paticob 
duced,  and  therefore  merits  particular  attention.  In  fome 
diforders,  it  is  the  objedt  of  this  remedy  to  evacuate  a  con- 


after  a  feemingly  accidental  abfeefs  near  the  part.  From  this 
he  was  inclined  to  think,  that  the  curvature  of  the  ipine 
was  not  the  original  caufe  of  the  diforder,  but  that  the  fur¬ 
rounding  parts  were  predifpofed  towards  it  by  fome  affection 
of  the  folids  and  fluids  there  ;  and  he  was  confirmed  in  thefe 
fufpicions  by  a  variety  of  appearances,  which  he  obferved 


fufpieions  by  a  variety  oi  appearances,  wtuen  ~  f/derable  quantity  of  blood  without  inducing  fainting :  When 
both  m  the  living  kt  s  the  cafe,  and  when  from  former  experience  it  is  known 


after  death  all  of  which  are  narrated  at  full  length  in  his 

treatife  upon  this  fubjccl.  ...  ' 

“  The  remedy  (fays  he)  for  this  moft  dreadful  dneafe 
confifts  merely  in  procuring  a  large  difeharge  of  matter,  by 
fuppuration,  from  underneath  the  membrana  adipofa  on  each 


this  is  the  cafe,  and  when  from  former  experience  it  is  known 
that  the  patient  is  liable  during  the  evacuation  to  fall  into  a 
faintifh  ftate,  a  horizontal  pofture  ought  to  be  preferred  to 
every  other ;  for  fainting  is  not  near  io  ready  to  occur  in  a 

horizontal  as  in  an  ere&  polture. '  It  now  and  then  happens, 

however, 
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Blood-  however,  that  one  material  advantage  expe&ed  from  the 
letting.  ^  0peration  of  blood-letting,  is  the  produ&ion  of  a  ftate  of 
deliquium ;  as,  for  inftance,  in  cafes  of  firangulated  her¬ 
nia,  where  a  general  relaxation  of  the  fyftem  is  fometimes 
deferable.  In  all  fuch  circumftances,  in  Head  of  a  horizontal 
polfure,  the  more  ere£t  the  patient  is  kept,  the  more  readily 
will  a  ftate  of  fainting  be  induced.  The  patient  ought 
to  be  fo  placed,  that  the  principal  light  of  the  apartment 
fiiall  fall  d  redly  upon  the  part  to  be  operated  upon,  that 
r^r  the  vein  to  be  opened  may  be  made  as  apparent  as  poflible. 
Method  of  II*  I  he  patient  being  properly  feated,  the  next  ftep  is, 
comp  ef-  by  means  of  a  proper  bandage  of  filk,  linen,  or  woollen 
veinC  6  c^ot^’  which  has  more  elaliicity,  fo  to  comprefs  the  vein  in¬ 

tended  to  be  opened,  as  to  prevent  the  blood  from  returning 
to  the  heart.  An  equal  degree  of  preffure  ought  to  be  ap¬ 
plied  to  all  the  other  veins  of  the  part  :  tor  if  this  be  not  at¬ 
tended  to,  the  communication  preferved  by  the  collateral 
correfponding  branches  would  render  the  preffure  upon  any 
one  particular  vein  of  very  little  importance.  This  preffure 
upon  the  veins,  by  inducing  an  accumulation  of  their  con¬ 
tents,  tends  to  bring  them  more  evidently  into  view,  and 
confequently  renders  it  ealier  for  the  operator  to  effedl  a 
proper  opening  than  he  would  otherwife  £ nd  it.  The  pref- 
iiire,  however,  ought  never  to  be  carried  fo  far  as  to  obftrucl 
the  circulation  in  the  correfponding  arteries,  otherwife  no 
<hl  cl  large  of  blood  can  take  place.  When  we  lee  that  it 
has  the  effect  of  raifing  the  veins,  white  at  the  fame  time  the 
puliation  of  the  artery  is  diftin&ly  felt  in  that  part  of  the 
member  which  lies  on  the  fide  of  the  ligature  molt  diflant 
irom  the  heart,  we  may  be  certain  that  it  is  to  a  very  proper 
degree,  and  that  it  ought  not  to  be  carried  farther  ;  for  by 
the  (welling  of  the  veins  we  are  hire  that  they  are  fufficient- 
Jy  comprtffed ;  and  by  the  arteries  continuing  to  beat,  it  is 
i3»  a  continued  how  of  blood  may  be  expe&ed. 

iflrmnent  ^  re^ux  of  blood  to  the  heart  being  in  this  man- 

■beuftd.  ner  prevented  the  next  queftion  to  be  determined  is,  the 
belt  method  of  making  an  opening  into  the  vein.  Different 
mifrurr.ents  have  been  invented  for  this  purpofe  ;  but  there 
are  two  only  which  have  been  retained  in  ufe,  and  which  are 
all  therefore  that  here  require  to  be  mentioned.  Thefe  are 
the  lancet  and  the  phlegm.  .This  laft,  on  being  placed  im- 

rf  iCry '  ‘he.-part  to  be  cut>  is>  by  means  of  a  fprin  r, 
pmhed  hmdtnly  uno  the  vein,  and  produces  an  openfng  of 
the  ex  aft  fize  of  the  lnftmment  employed. 

W  hen  rt  is  determined  to  employ  the  lancet,  which  is  by 
far  the  fafeft,  the  form  of  that  inftrument  is  next  the  objeft 

®  TwT  .  brf°ad:fll°uldered  lancet  ought  to  be  lard 
entnely  slide;  becaufe  the  broadnefs  of  its  (houlders  produ- 
ces  always  a  wound  nr  the  external  teguments  of  perhaps 

cumftance8  ^  ™  the  vein  ;  a  Jr- 

tion  •  on  tl"  dddS  n-°  advanta8e  whatever  to  the  opeta- 
mtders  it  f£  Contlaly’  11  P^uces  much  unnccelfary  pain  ; 

ftopdpage  Ve7  d,fficult  matter  t0  command  a 

PP  h  o  tbe  blood  ;  and  the  wounds  produced  bv  it  an* 

sss;  » s— .  s  rS 


pa'nS.  the  tegUmenU  and  vein  with  very  little 

Lu,iorta‘eeV  lrma,ly  Pat^ts  a  circumftance  of  no 

the  vein  equ-1  nr  nra  1C  Uff  °f  tbe  opening  in 

gnments  •  and  tbf  JT  J  °’  TVf  °j'dce  ’n  the  external  te- 

jng  made’ with  one  o'dhVlM  °  J  °°^  prodilced  by  an  open- 
to  with  great  eafe  *  T  lag«s,  is  commonly  put  a  flop 
upon  thegve?n  lmraedlateIy  removing  the  ligature 


iV*  Tbt  fonn  ^cet  being  thus  fixed  upon, 


we  come 
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now  to  fpeak  of  the  method  of  ufing  it.  The  furgeon  ahd  Blood- 
patient  being  both  properly  feated,  and  the  ligature  having  String, 
been  applied  for  a  fhort  fpace  of  time  in  order  to  produce  v~  l  P 
fome  degree  of  fwelling  in  the  veins,  that  vein  is  to  be  made  Method  of 
choice  of  which,  at  the  fame  time  that  it  appears  confpicu-tcj forming 
ouffy  enough,  is  found  to  roll  lefs  than  the  others  on  being^e 
preffed  upon  by  the  Ungers.  It  is  fcarcei'y  thought  necef-Cl0IU 
fary  to  obferve  here,  that  when  a  vein  appears  to  be  fo  im¬ 
mediately  connected  with  a  contiguous  artery  or  tendon,  as 
evidently  to  produce  fome  rifk  of  wounding  thefe  parts  ia 
the  operation,  another  vein  not  liable  to  fuch  hazard,  if  it 
can  be  procured,  ought  undoubtedly  to  be  preferred.  Veins- 
may  lie  dire&ly  above  both  arteries  and  tendons,  and  yet 
no  manner  of  rifle  be  incurred  by  opening  them,  provided 
the  operator  is  fufficiently  ffeady  and  attentive  ;  but  it  does 
now  and  then  happen,  that  veins  are  fo  nearly  and  intimate¬ 
ly  conne&ed  with  thefe  parts,  as  to  render  it  hazardous 
even  for  the  mofl  dexterous  furgeon  to  attempt  this  opera¬ 
tion. 

The  vein  being  at  laff  made  choice  of,  the  furgeon,  if  he 
is  to  nfe  his  right-hand  in  the  opeiation,  takes  a  firm  hold 
of  the  member  from  whence  the  blood  is  to  be  drawn  with 
his  left,  and  with  the  thumb  of  the  fame  hand  he  is  now  to 
make  fuch  a  degree  of  preffure  upon  the  vein,  about  arr 
inch  and  a  half  below  the  part  where  the  orifice  is  to  be- 
made,  as  not  only  to  render  the  fkin  and  teguments  fome- 
what  tenfe;  but  at  tKe  fame  time  to  interrupt  for  a  little  all 
communication  between  the  under  part  of  the  vein  and  that 
portion  of  it  lying  between  the  ligature  and  the  thumb  pla¬ 
ced  as  thus  diredted. 

The  lancet  being  drawn  out  fo  as  to  form  nearly  a  right 
angle  with  the  feales,  the  operator  now  take.s  it  between  the 
finger  and  thumb  of  his  right-hand  $  and  leaving  at  leaft 
one  half  of  the  blade  uncovered,  he  reffs  his  hand  oh  the 
middle-finger,  ring-finger,  and  little-finger,  all  placed  as  con¬ 
veniently  as  poflible  in  the  neighbourhood  of  the  vein  fronv 
whence  the  olood  is  to  he  taken  ;  and  having  pufhed  the 
point  of  the  inftrument  freely  through  the  fkin  and  tegu¬ 
ments  into  the  vein,  he  now  can  ies  it  forward  in  an  oblique 
diredlion,  till  the  orifice  is  of  the  fize  he  inclines  to  have  it;, 
taking  care,  during  the  time  of  pufhing  on  the  lancet,  that 
its  point  be .  kept  in  as  ftraight  a  direction  as  poflible,  for 
fear  of  dipping  into  the  parts  below. 

The  inilrument  is  now  to  be  withdrawn  ;  and  the  fur- 
geon,  removing  the  thumb  of  his  left  hand,  is  to  allow  the 
vein  t6  empty  itfelf  freely  into  the  diffeient  cups  previoufly 
provided  for  the  purpofe. 

It  Is  of  importance  to  obferve,  that  during  the  time 
the  blood  is  difeharging,  the  member  ought  to  be  kept  ia 
exactly  the  fame  pofture  it  was  in  when  the  lancet  was  firft 
introduced  :  otherwife  the  orifice  in  the  fkin  is  apt  to  flip 
over  the  opening  in  the  vein  ;  a  circumtiance  which  always, 
proves  inconvenient,  and  on  fome  occafions  produces  a  good 
deal  of  trouble  by  the  blood  from  the  vein  infinuating  itfelf 
into  the  furrounding  cellular  fubftance. 

r  !'■  W,he?  the  V.ein  is  ProPerly  cut>  a'ld  tile  orifice  » made  Method  o' 
urhcientiy  large,  it  rarely  occurs  that  any  difficulty  is  expe- producing 
nenced  m  procuring  all  the  blood  that  is  wanted:  But3  fuffident . 
when  this  lail  circumltance  occurs,  from  the  patient  beco.?i°w,of' 
mmg  faintilh,  a  ftream  of  frelh  air  ought  to  be’  admitted  to°  °°d* 
the  apartment,  wine  or  fome  other  cordial  ihould  be  admi- 
m  tered,  and  the  patient  ought  to  be  laid  in  a  horizon¬ 
tal  pofture.  By  thefe  means  the  faintiftinefs  will  in.  general 
be  foon  removed  :  but  if  ftill  the  blood  ftiould  not  flow  free¬ 
ly,  the  member  ought  to  be  put  into  all  the  variety  of  pofi. 
tions  that  can  probably  aflift  in  bringing  the  openings  of  the 
tan  and  other  teguments  to  correfpond  with  that  of  the 
vein  ;  which  will  foon  be  known  to  have  happened  by  the 

blood' 


i  ts 

Vencfeo-  blood  beginning  inftantly  to  flow.  °  . 

-t  on  in  flif-  0f  tjle  part  into  conftant  aftion,  by  giving  the  patient  a  cane 
fe-eni  Part*  anv  other  firm  fubftance  to  turn  frequently  round  m  his 
of  the  do-  .  ,  '  t  .!  _ in  m  m.  will  often  an- 
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or  any  uuiti  nun  ---  -  *  '  ...  f 

hand  when  the  operation  is  done  in  the  arm,  will  often  an- 
fwer  in  producing  a  conftant  flow  of  blood  from  a  vein 
when  every  other  means  has  failed  :  And,  laftly,  wlien  the 
pulfe  in  the  inferior  part  of  the  member  is  felt  very  feeble, 
or  efpecially  if  it  cannot  be  diftinguiflied  at  all,  we  may  be 
thereby  rendered  certain  that  the  ligature  is  too  tight,  and 
may  in  general  have  it  in  our  power  to  produce  an  immediate 
flow  of  blood,  by  removing  the  compreffion  thus  improperly 
made  upon  the  arteries  of  the  part. 

Method  of  VI.  A  quantity  of  blood  proportioned  to  the  nature  of 
flopping  the  diforder  being  thus  difeharged,  the  preflnre  upon  the 
too  great  a  f  ior  part  Gf  the  vein  fhould  be  immediately  removed  ; 

and  this  being  done,  if  the  fpear-pointed  lancet  has  been 
ufed,  all  farther  lofs  of  bloed  will  in  general  ftop  immediate¬ 
ly.  1  he  contrary  of  this,  however,  fometimes  occurs,  and 
blood  continues  to  flow  freely  even  after  the  ligature  is  re¬ 
moved.  When  this  is  the  cafe,  the  operator  ought  to  com¬ 
prefs  the  vein  both  above  and  below  the  orifice,  by  means* 
of  the  finger  and  thumb  of  orie  hand,  fo  as  to  prevent  any 
farther  lofs  of  blood.  This  being  done,  and  the  orifice  be¬ 
ing  cleared  of  every  particle  of  blood,  the  fides  of  it  fhould 
be& laid  as  exaftly  together  as  poffible  ;  and  a  piece  of  court 
or  any  other  adhefive  plafter  being  fo  applied  as  to  retain 
them,  it  will  feldom  happen  that  any  kind  of  bandage  is  ne- 
ceffary  :  but  when  the  blood  has  iffued  with  uncommon  vio¬ 
lence  during  the  operation,  and  has  been  difficult  to  com¬ 
mand  after  the  removal  of  the  ligature,  in  fuch  inftances  it 
will  be  prudent  to  apply  a  fmall  comprefs  of  linen  over  the 
plafter,  and  to  fecure  the  whole  with  a  linen  roller  properly 
applied  round  the  member. 

Sect.  II.  Of  Venefeftwn  in  different  Parts  of  the  Body . 

*36  When  venefe&ion  is  to  be  performed  in  the  arm,  the  li- 
Yene.fec:  gature  for  ftopping  the  circulation  ought  to  be  placed  about 
Xum  in  the  of  an  -mcix  and  a  half  above  the  joint  ot  the  elbow, 

and  brought  twice  round’:  in  order  to  prevent  the  ends  of  it 
from  interfering  with  the  lancet,  the  knot  fhould  lie  made 
on  the  outfide  of  the  arm.  In  general,  one  knot  might  an- 
fwer  ;  but  a  flip-knot  being  made  above  the  fiift,  renders  it 
more  fecure,  and  it  is  very  eafily  done. 

In  forming  the  choice  of  a  vein  from  whence  blood  is  to 
be  taken,  the  general  rules  we  have  already  laid  down  upon 
this  point  muft  be  here  particularly  attended  to.  In  gene¬ 
ral  the  artery  lies  fo  low  in  this  place,  that  the  median  bafi- 
lic  vein,  under  which  it  commonly  runs,  may  be  opened  with 
perfed  Safety;  and  as  this  vein  in  general  appears  more  con¬ 
spicuous  than  any  of  the  others,  probably  from  the  continued 
puliation  of  the  artery  below  obft mating  infome  meafure  the 
paflage  of  its  contents,  it  is  in  this  refpeft  therefore  more 
properly  calculated  for  this  operation  than  any  oi  the  otheis. 
Other  circumftances  occur  too  which  render  the  median  ba- 
filic  preferable  to  the  cephalic  or  median  cephalic  veins  for 
the  operation  of  blood-letting.  f  he  former,  viz.  the  me¬ 
dian  bafilic,  is  lefs  deeply  covered  with  cellular  fubftance  ; 
and  by  lying  towards  the  inner  part  of  the  arm,  it  is  more 
thinly  covered  with  the  tendinous  expanfion  of  the  biceps 
mufcle  than  either  of  the  others.  Flora  thefe  circumftan- 
ces,  the  operation  is  always  attended  with  lefs  pain  when 
done  in  this  vein  than  in  any  of  the  others. 

In  very  corpulent  people,  it  fometimes  happens  that  all 
the  larger  veins  lie  fo  deep  as  not  to  be  dilcovered  by  the 
eye  ;  but  when  they  are  fenfibly  felt  by  the  fingers,  even 
although  they  cannot  be  feen,  they  may  be  always  opened 
with  freedom.  In  a  few  inftances,  however,  they  can  neither 
be  diftinguifhed  by  the  eye  nor  by  the  finger ;  in  fuch  a  ft- 


arm. 


SURGERY.  Chap.  VIIJ 

Throwing  the  mufcles  tuation,  as  they  may  in  general  be  met  with  about  the :  wrift  Ven.fo 
or  on  the  back-pajt  of  the  hand,  the  ligature  (hould  be  re- '>'*'"41. 
moved  from  the  upper  part  of  the  arm  ;  and  being  applied  ri;h‘^ 
about  half  way  between  the  elbow  and  wriil,  the  veins  be-ay.  ‘ 
low  will  thereby  be  brought  into  view;  and  wherever  a  vein <- 
can  be  evidently  obferved,  there  can  be  no  danger  in  having 
recourfe  to  the  operation-  .  137 

There  is  only  one  vein  of  the  neck,  viz.  the  pofteriorVenefec 
external  jugular,  which  can  eafily  be  brought  fo  much  into bill 
view  as  to  be  with  propriety  opened  ;  and  even  this  liesnec  * 
deeply  covered  with  parts,  not  only  with  the  fkin  and  cellu¬ 
lar  fubftance,  but  with  the  fibres  of  the  platifma  myoides 
mufcle  ;  fo  that  a  confiderable  degree  of  preffure  becomes 
neceftary  in  order  to  raite  it  to  any  height.  With  a  view 
to  produce  this,  the  operator’s  thumb  is  commonly  advifed 
to  be  placed  upon  the  vein,  fo  as  to  comprefs  it  effe&ually 
about  an  inch  or  an  inch  and  a  half  below  where  the  open¬ 
ing  is  to  be  made.  This,  however,  feldom  proves  fufficient 
for  the  purpofe,  as  the  blood,  on  being  flopped  m  its  pro* 
grefs  through  this  branch,  eafily  finds  a  paflage  to  the  other 
veins  ;  fo  that  unlefs  the  principal  vein  on  the  other  fide  of 
the  neck  is  alfo  comprefled,  the  vein  to  be  opened  can  never 
be  fully  diftended.  In  order  to  effeA  this,  a  firm  comprefs 
of  linen  fhould  be  applied  on  the  largeft  vein  on  the  oppo- 
fite  fide  of  the  neck  ;  and  an  ordinary  gaiter,  or  any  other 
proper  ligature,  being  laid  diredly  over  it,  fhould  be  tied  with 
a  firm  knot  below  the  oppofite  arm-pit  ;  taking  care  to 
make  fuch  a  degree  of  preffure,  as  to  put  an  entire  flop  to 
the  circulation  in  the  vein,  which  in  this  way  may  be  eafily 
effected  without  producing  any  obllrudlion  to  the  patient  s 
breathing.  But  to  prevent  every  inconvenience  of  this 
kind,  lee  an  inftrument  contrived  for  the  purpofe,  Plate 
CCCCLXXXVII.  fig.  9. 

This  being  done,  and  the  patient's  head  properly  nip- 
ported,  the  operator,  with  the  thumb  of  his  left  hand,  is 
now  to  make  a  fufficient  preffure  upon  the  vein  to  be  open- 
ed  ;  and  with  the  lancet  in  his  right  hand  is  to  penetrate  at 
once  into  the  vein  ;  and  before  withdrawing  the  inftrument, 
an  orifice  fhould  be  made  large  enough  for  the  intended  eva¬ 
cuation.  It  may  be  proper  to  obferve,  that  a  more  extern 
five  opening  ought  always  to  be  made  here  than  is  n.eceffary 
in  the  arm,  otherwife  the  quantity  of  blood  is  generally  pie- 
*  cured  with  difficulty;  and  befides,  there  is  not  the  fame  ne- 
ceffity  for  caution  on  this  point  here  that  there  is  in  the 
arm  ;  for  it  feldom  or  never  happens  tliat  any  difficulty  oc- 

*  •  r  ^ _ _  ‘  _ ...  t  tlip  U rwir!  sftei 


curs  in  this  ft  tuation,  in  putting  a  ftop  to  the  blood  after 


the  prelim e  is  removed  from  the  veins  ;  all  that  is  common¬ 
ly  neceftary  for  this  purpofe  being  a  flip  of  adhefive  plafter 
without  any  bandage  whatever. 

In  order  to  bring  the  vein  more  clearly  into  view,  fo  as 
afterwards  to  be  able  to  open  it  with  more  exadlnefs,  it  has 
been  recommended,  that  the  fkin,  cellular  fubftance,  anil 
mufcular  fibres  covering  the  vein,  fhould  be  previoufly  divf 
ded  with  a  fcalpel  before  attempting  to  pufh  the  lancet  into 
it.  There  is  not,  however,  any  neceffity  for  this  precau¬ 
tion,  as  it  rarely  happens  that  any  difficulty  is  experienced 
in  procuring  a  tree  difehatge  of  blood  by  opening  the  vein 
and  teguments  at  once  in  the  manner  dire&cd.  And  it  is 
here,  as  in  every  inftance  where  it  is  neceftary  to  take  blood 
by  a  lancet,  if  it  is  not  done  at  once,  tire  patient  is  much 
diiappointed,  and  is  fure  to  attribute  the  failure  entirely  to 
a  fault  in  the  operator. 


auit  in  tne  operator.  s  #  rf!e[eC, 

When  blood  is  to  be  difeharged  from  the  veins  of  the^,^; 
ankle  or  feet,  the  ligature  being  applied  a  little  above  the^ 
ankle-joint,  all  the  branches  of  the  vena  faphena,  both 
the  infide  and  outfide  of  the  foot,  come  at  once  into 
and  as  this  vein  lies  everywhere  very  fuperficialj 


view 
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in  general  covered  with  fkin  only,  wherever  a  Pr°' 
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Venefec-  per  vein  appears  eonfpicuoufly  it  may  with  fafety  be  open- 
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ferer.t  Parts  a  vl*ew  t0  encourage  the  difcharge  of  blood,  it  has 
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been  a  conftant  pradlice  in  blood-letting,  in  thefe  veins,  to 
■  dip  the  feet  into  warm  water  immediately  on  the  orifice  be¬ 
ing  made.  But  this  is  a  very  inaccurate  method  of  proceed¬ 
ing,  as  the  quantity  of  blood  taken  in  this  manner  can  never 
be  afcertained  with  precifion  ;  for  the  blood  being  all  mixed 
with  the  water,  the  operator  can  never  be  in  any  degree  cer¬ 
tain  as  to  this  point  :  and  belides,  there  does  not  appear  to 
be  any  neceffity  for  this  affiilance ;  for  when  the  compref- 
fion  of  the  fuperior  part  of  the  veins  is  made  effectual,  and 
the  orifice  is  of  a  proper  fize,  there  is  feldom  more  difficulty 
in  obtaining  a  full  difcharge  of  blood  from  the  veins  of  thefe 
parts  than  from  any  other  veins  of  the  body. 

On  removing  the  ligature,  the  difcharge  is  generally  flop¬ 
ped  at  once  ;  lo  that  a  piece  of  adhefive  plafter  applied  over 
the  orifice  anfwers  all  the  purpofe  of  a  bandage.  The 
arm,  neck,  and  ankles  are  the  parts  from  whence  blood  is 
ufually  taken  by  venefedlion  ;  but  on  fome  occaiions,  where 
the  contiguous  parts  have  been  particularly  affected,  it  has 
been  thought  advifable  to  perform  venefedlion  in  other 
places. 

under  When  venefe&ion  is  to  be  performed  in  the  veins  called 
le  tongue  ranuU  under  the  tonSue>  the  apex  of  the  tongue  is  to  be 
elevated,  and  the  vein  on  each  fide  opened,  becaufe  the 
opening  of  one  only  will  hardly  ever  difcharge  blood  enough. 
After  a  fufficient  quantity  has  been  difeharged,  fome  cold 
allringent  fluid  taken  into  the  mouth  will  generally  flop  the 
hemorrhagy. 

The  vena  dorfalis  penis,  which  runs  along  the  back  or  up¬ 
per  fide  of  this  member,  being  generally  pretty  much  diftend- 
ed,  and  conspicuous  in  an  inflammation  of  this  part,  may  be 
opened  about  the  middle  or  back  part  of  the  penis  ;  and  a 
fufficient  quantity  of  blood  be  diicharged  proportionable  to 
the  urgency  of  the  fymptoms.  This  being  done,  apply  a 
comprefs  and  bandage  proper  for  the  penis.  The  arteries 
and  nerves  which  lie  on  each  fide  of  the  vein  are  to  be 
avoided  :  nor  ought  the  bandage  to  be  too  tight,  otherwife 
the  inflammation  and  other  fymptoms  may  turn  out  worfe 
than  before. 

When  it  is  found  necefTary  to  difcharge  blood  in  this 
manner  from  the  penis,  the  veins  can  be  eafily  brought  into 
view,  by  producing  an  accumulation  of  their  contents  in* 
the  lame  manner  asm  other  parts  of  the  body,  through  the 
intervention  of  a  ligature  :  but  in  the  tongue,  in  the  he¬ 
morrhoidal  veins  about  the  anus,  and  other  parts  where 
compreffion  cannot  be  applied,  all  that  the  furgeon  can  do, 

\t0  3n  °rruCe  °  n3  ?r°per  fize  in  tIiat  Part  of  tie  vein 
which  (hows  itfelf  mod  evidently.;  and.  if  a  fufficient  dif- 

charge  of  Wood  ^9  not  thus  produced,  as  there  is  no  other 
method  of  effe&mg  it,  immerfing  the  parts  in  warm  water 
may  in  fuch  circnm  fiances  be  a  very  neceffary  meafure. 

I  here  are  feveralwaysof  performing  the  operationof  blood- 
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promoted  by  fomentations  of  warm  water  frequently  applied  Artcrioto- 
to  the  eye  by  means  of  a  fponge  or  foft  linen  rags.  my* 

Among  other  methods  that  have  been  propofed  for 
fcarifying  the  blood-veffels  of  the  eye,  the  beards  of  rough 
barley  were  at  one  period  much  extolled,  and  are  dill  em¬ 
ployed  by  fome  individuals.  By  drawing  them  over  the 
furface  of  the  eye,  in  a  diredlion  contrary  to  the  (harp  fpi- 
culx  with  which  they  are  furnifhed,  a  confiderable  difcharge 
of  blood  is  thereby  produced  :  But  the  pain  attending  this 
operation  is  exquifite  ;  and  as  it  does  not  poffefs  any  fupe- 
rior  advantage  to  the  method  with  the  lancet,  it  is  now  fall¬ 
ing  into  general  difufe. 

Sect.  III. 
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111  *  *  V  %  We  ftaUhere  offS!  ^ 
the  patient  w  to  be  feated  conveniently  on  the  bed-fide  or  on  a 

wh-'h  h"11'3  !e3rd  hed  3  ProPer  Pollure  by  an  affiftant: 
winch  done,  the  fiirgeon  makes  a  tranfverfe  incilion  with  a 

lancet  upon  the  turP.d  ftnall  vefl'ds  in  the  corners  of  the 
^ye,  fo  as  to  open  them  or  cut  them  auite  armf  o 
ufe  a  f  h  ir  of*,*  in  (lead 

«lels,  but  in  ufing  either  of  them,  the  eve-lids  trmft  hP 

^veffels^r  eaCK  hy  the  fingers  of  one  hand>  while 

.  ,  are  cut  by  inftruments  held  in  the  other  qmP 

S  S?*s*5*  £38 

time  held  afunder  h  ^  rra  e^edlds  being  in  the  mean 


Of  Arteriotomy . 


Whatever  particular  advantages  may  in  theory  have 
been  expedled  from  arteriotomy,  and  however  fome  of  its 
fupporters  may  have  recommended  it,  not  only  as  being  in 
many  inftanccs  preferable  to  venefedlion,  but  as  an  opera¬ 
tion  perfedlly  fafe  even  in  velfels  of  confiderable  fize  ;  yet 
the  mod  ftremious  friends  to  the  pradiice  have  fhrunk  from  .  T4*- 

any  real  attempt  of  this  kind  on  the  larger  arteries.  In^y  fddow 
fiances  have  no  doubt  occurred  of  large  arteries  having practifedL 
been  opened  without  any  danger  enfuing  ;  but  thefe  are 
fo  exceedingly  rare,  that  no  pradlitioner  of  experience 
will,  from  that  confideration,  be  induced  coolly  to  proceed 
to  open  any  artery  of  importance.  The  fmaller  branches 
of  arteries  may  indeed  be  opened  with  great  fafety,  when 
they  are  not  deeply  covered,  and  efpecially  when  they  lie 
contiguous  to  bones  ;  but  in  any  of  the  larger  arteries, 
the  attempt  mufl  he  always  attended  with  fo  much  hazard, 
and  the  advantages  to  be  expedled  from  it,  in  preference  to 
venefedlion,  are  appearently  fo  trifling,  as  mull  in  all  pro¬ 
bability  prevent  it  from  ever  being  carried  into  execution.  I4^ 
There  are  very  few  arteries,  therefore,  which,  with  any  Arteries 
propriety,  can  be  opened  the  different  branches  of  theufuaU)r  °u 
temporal  are  the  only  arteries  indeed  from  whence  blood, pened" 
in  ordinary  pradlice,  is  ever  taken  ;  for  although  the  opening, 
of  fome  other  branches  of  arteries  has  by  fome  been  pro¬ 
pofed,  yet  they  are  fituated  in  fuch  a  manner  that  they 
either  cannot  be  readily  come  at,  or  being  in  the  neighbour¬ 
hood  of  fo  large  nerves,  the  opening  of  them  might  be 
attended  with  bad  confequences.  In  performing  this  opera- 
tion  on  any  of  the  temporal  branches,  if  the  artery  lies  fu-p  rformlmt 
perficiai,  it  may  be  done  with  one  pufti  of  the  lancet,  inthc  opera." 
-the  fame  manner  as  was  diredled  for  venefedlion  ;  but^011, 
when  the  artery  lies  deeply  covered  with  cellular  fubflance, 
it  is  always  neceffary  to  lay  it  fairly  open  to  view,  before 
making  the  orifice  with  the  lancet  :  for  in  all  the  fmaller 
arteries,  when  they  are  cut  entirely  acrofs,  there  is  little 
chance  of  being  able  to  procure  any  confiderable  quanti¬ 
ty  ot  blood  from  them  ;  as,  when  divided  in  this  manner, 
they  are  fure  to  retradt  confiderably  within  the  furround¬ 
ing  parts,  which  commonly- puts  a  flop  to  all  farther  evacu¬ 
ation. 

Some  degree  of  nicety  is  alfo  neceffary  in  making  the . 
opening  into  the  artery  of  a  proper  oblique  diredlion,  neither 
quite  acrofs  nor  dire&ly  longitudinal  ;  for  a  longitudinal 
opening  never  bleeds  fo  freely,  either  in  an  artery  .or  in  a 
vein,  as  when  its  diredlionis  i’omewhat  oblique.. 

.  If  tht  opening  has  been  properly  made,  and  if  the  artery 
is  of  any  tolerable  fize,  it  will  at  once  difcharge  very  freely 
without  any  compreffion  ;  but  when  the  evacuation  does  not 
go  on  fo  well  as  could  be  wifhed,  the  difcharge  may  be  al¬ 
ways  a  (filled  by  compreffing  the  artery  immediately  above 
the  orifice,  between  it  and  the  correfponding  veins.  The 
quantity  of  blood  being  thus  difeharged,  it  will  commonly 
happen, .  that  a  very  flight  compreffion  on  thefe  fmaller  ar¬ 
teries  will  fuffice  for  gutting  a  flop  to  the  evacuation  :  and  , 

whatever 
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Topical  whatever  preffurc  is  found  neceffary,  may  be,  here  applied  in 
Blooding  t^e  pamc  manner  as  was  dire&ed  in  venefe&ion. 

u — v - j  |t  jiappeng)  however,  in  tome  inftances,  that  this  does 

mot  fucceed,  the  orifice  continuing  to  butft  out  from  tune 
to  time,  fo  as  to  be  productive  of  much  diitrefs  and  incon¬ 
venience. 

In  this  duration  there  are  three  different  methods  by 
which  we  may  with  tolerable  certainty  put  a  flop  to  the 
farther  difeharge  of  blood,  ill,  If  the  artery  is  Imall,  as 
all  the  bratjches  of  the  temporal  arteries  commonly  are,  the 
cutting  it  entirely  aerols,  exaCtly  at  the  orifice  made  with 


*45 

jMethod  of 
the  blood 


the  lancet,  by  allowing  it  to  retradl  within  the 


fur  rou  tiding 

parts,  generally  puts  an  immediate  Hop  to  the  difeharge. 
2d,  When  that  is  not  confented  to,  we  have  it  always  injjnr 
power  to  ftcure  the  bleeding  vtfiel  with  a  ligature,  as  we 
would  do  an  artery  accidentally  divided  in  any  part  of  the 
body.  And,  laftly,  if  neither  of  thefe  methods  is  agreed 
to  by  the  patient,  vve  can,  by  means  of  a  conftant  regular 
preffure,  obliterate  the  cavity  of  the  artery  at  the  place  where 
the  operation  lias  been  perfoimed,  by  producing  the  accre 
tion  of  its  Tides,  Different  bandages  have  been  contrived 
for  compreffing  the  temporal  artery  ;  but  none  ot  them  an- 
fwer  the  purpofe  fo  eafily  and  fo  effectually  as  the  one 
figured  in  Plate  CCCCLXXXVII.  fig.  10.  This  method  is 
more  tedious  ;  but  to  timid  patients  it  generally  proves  more 
acceptable  than  either  of  the  other  two. 

Stect.  IV.  Of  Topual  Blooding. 

When,  cither  from  the  feverity  of  a  local  fiyed  pain,  or 
from  any  other  canfe,  it  is  wifhed  to  evacuate  blood  dirtCily 
from  the  Imall  veffels  of  the  part  affeCted,  itiflead  of  open¬ 
ing  any  of  the  larger  arteries  or  veins,  the  following  are 
the  different  modes  propofed  for  effeding  it,  viz  by  means 
of  leeches  ;  by  flight  fear  ideations  with  the  fhoulder  or  edge 
of  a  lancet  ;  and,  laftly,  by  means  of  an  inftrument  term- 
ed  a  ftar'ijicator ,  (Plate  CCCCLXXXVII.  fig.  it.);  in 
bloodin  01  ^ich  fixteen  or  twenty  lancets  are  commonly  placed,  in 
with  the  fiich  a  manner,  that,  when  the  inftrument  is  applied  to  the 
fcarificator  part  affeCted,  the  whole  number  of  lancets  contained  in  it 
are,  by  means  of  a  ftrong  fpring,  ptffbed  fuddenly  into  it, 
to  the  depth  at  which  the  inftrument  has  been  previoufly 
regulated.  This  being  done,  as  the  fmaller  blood-veflels 
only  by  this  operation  are  ever  intended  to  be  cut,  and  as 
thefe  do  not  commonly  difeharge  freely,  fome  means  or 
other  become  neceffary  for  promoting  the  evacuation. 

Various  methods  have  been  propofed  for  this  purpofe. 
Glaffes  fitted  to  the  form  of  the  affeded  parts,  with  a  finall 
hole  in  the  bottom  of  each,  were  long  ago  contrived  ;  and 
thefe  being  placed  upon  the  fcarified  parts,  a  degree  of  fuc- 
tion  was  produced  by  a  perfbn’s  mouth  fufficient  for  nearly 
exhaufting  the  air  contained  in  the  glafs  :  and  this  accord- 
'  ingly  was  a  fure  enough  method  of  inoreafing  the  evacua¬ 
tion  of  blood  to  a  certain  extent.  But  as  t  his  was  attended 
with  a  good  deal  of  trouble,  and  befides  did  not  on  every 
©ccafion  prove  altogether  effcClual,  an  exhaufting  fyringe 
was  at  laft  adapted  to  the  glafs  :  which  did  indeed  aniwer  as 
<1  very  certain  method  of  extracting  the  air  contained  in  it  ; 
but  the  application  of  this  inftrument  for  any  length  of 
time  is  very  troublefome,  and  it  is  difficult  to  preierve  the 
fyringe  always  air-tight. 

The  application  of  heat  to  the  cupplnz-ghjfes,  reprefented 
in  Plate  CCCCLXXXVII.  fig.  12.  has  been  found  to  rarefy 
the  air  contained  in  them  to  a  degree  fufficient  for  produ¬ 
cing  a  very  confiderable  fudion.  And  as  the  inftrument 
in  this  fimple  form  anfwers  the  purpofe  in  view”  with  very 
little  trouble  to  the  operator,  and  as  it  is  at  all  times  eafi- 
ly  obtained,  the  ufe  of  the  fyringe  has  therefore  been  laid 
afide. 
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There  are  different  methods  adopted  for  thus  applying  TopjCJt 
heat  to  the  cavity  of  the  glafs.  By  fupporting  the  mouth  ;; 
of  it  for  a  few  feconds  above  the  flame  of  a  taper,  the  air V  r 
mav  be  fufficiently  rarefied  ;  but  if  the  flame  is  not  kept 
exaCtly  in  the  middle,  but  is  allowed  to  touch  either  the 
iides  or  bottom  of  the  glafs,  it  is  very  apt  to  make  it  crack. 

A  more  certain,  as  well  as  an  eafier,  method  of  applying 
the  heat,  is  to  dip  a  piece  of  foft  bibulous  paper  in  fpirit  of 
wine  ;  and  having  fet  it  on  lire,  to  put  it  into  the  bottom 
of  the  glafs,  and,  on  its  being  nearly  extinguffired,  to  apply 
the  mouth  of  the  inftrument  directly  upon  the  fcarified 
part.  This  degree  of  heat,  which  may  be  always  regu¬ 
lated  by  the  fize  of  the  piece  paper,  and  which  it  is  evi. 
dent  ought  to  be  always  in  proportion  to  the  fize  of  the 
glafs,  if  long  enough  applied,  proves  always  fufilcient  for 
rarefying  the  air  very  effectually,  and  at  the  fame  time,  if 
done  with  any  manner  of  caution,  never  injures  the  glafs  in 
the  leaft. 

The  glafs  having  been  thus  applied,  if  the  icarifications 
have  been  properly  made,  they  inftantly  be  dn  to  difeharge 
freely  :  and  fo  foon  as  the  inftrument  is  nearly  full  of  blood, 
it  fhould  be  taken  away  ;  which  may  be  always  eafily  done 
by  raffing  one  fide  of  it,  fo  as  to  give  accefs  to  the  external 
air.  When  more  blood  is  wifhed  to  be  taken,  the  parts 
ffionld  be  bathed  with  warm  water  ;  and  being  made  per¬ 
fectly  dry,  another  glafs,  exadly  the  fize  of  the  former, 
ffionld  be  inftantly  applied  in  the  very  lame  manner :  and 
thus,  if  the  fcarificator  has  been  made  to  puffi  to  a  fufficient 
depth,  fo  as  to  have  cut  all  the-  cutaneous  vefftls  of  the  part, 
almoft  any  neceffary  quantity  of  blood  may  be  obtained. 

It  fometimes  happens,  however,  that  the  full  quantity  in¬ 
tended  to  be  dif charged  cannot  be  got  at  one  place.  In 
Tuch  a  cafe,  the  fcarificator  mull  be  again  applied  on  a  part 
as  contiguous  to  the  other  as  poffible  ;  and  this  being 
done,  the  application  of  the  glaffes  mull  alfo  be  renewed  as 
before.  ^ 

When  it  is  wifhed  to  difeharge  the  quantity  of  blood  as 
quickly  as  poffible,  two  or  more  glaffes  may  be  applied 
at  once  on  contiguous  parts  previoufly  fcarified  ;  and,  on 
fome  occafions,  the  quantity  of  blood  is  more  quickly  ob¬ 
tained  by  the  cupping-glafFes  being  applied  for  a  few  fe¬ 
conds  upon  the  parts  to  be  afterwards  fcarified.  The  fue- 
tion  produced  by  the  glaffes  may  poiubly  have  fome  in¬ 
fluence  in  bringing  the  more  deep-feated  veffels  into  nearer 
contad  with  the  flcin,  fo  that  more  of  them  will  be  cut  by 
the  fcarificator.  H 

A  fufficient  quantity  of  blood  being  procured,  the  wounds 
made  by  the  different  lancets  fhould  be  all  perfectly  cleared 
of  blood  ;  and  a  bit  of  foft  linen  01  charpie,  dipped  in  a  lit¬ 
tle  milk  or  cream,  applied  over  the  whole,  is  the  only  dref- 
fing  that  is  neceffary.  When  dry  linen  is  applied,  it  not 
only  creates  more  uneafinefs  to  the  patient,  but  renders  the 
wTounds  more  apt  to  fefter  than  when  it  has  been  previoufly 
whetted  in  the  manner  direded.  1 1 

Dry  cupping  confifls  in  the  application  of  the  cupping- 
glaffes  diredily  to  the  parts  affeded,  without  the  ufe  of  theFn&’ 
fcarificator.  By  this  means  a  tumor  is  produced  upon  the 
part  ;  and  where  any  advantage  is  to  be  expeded  from 
a  determination  of  blood  to  a  particular  fpot,  it  may  pro¬ 
bably  be  more  eafily  accompli fhed  by  this  means  than  by 
any  other. 

When  the  part  from  which  it  is  intended  to  produce  a 
local  evacuation  of  this  kind  is  fo  fituated,  that  a  fcarifica* 
tor  and  cupping- glaffes  can  be  applied,  this  method  is  great¬ 
ly  preferable  to  every  other ;  but  in  inflammatory  affe&ions 
of  the  eye,  of  the  nofe,  and  of  other  parts  of  the  face,  n? 
the  fcarificator  cannot  be  properly  applied  dircdly  to  thcAp?^ 
parts  affeded.  In  fuch  inftances,  leeches  are  commonly 
7  had 
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had  recourfe  to,  as  they  can  be  placed  upon  almoft  any  fpot 
from  whence  we  would  wifh  to  difeharge  blood. 

In  the  application  of  thefe  animals,  the  moft  effe&ual 
method  of  making  them  iix  upon  a  particular  fpot,  is  to 
confine  them  to  the  part  by  means  of  a  fmall  wine-glafs. 
Allowing  them  to  creep  upon  a  dry  cloth,  or  upon  a  dry 
board,  for  a  few  minutes  before  application,  makes  them 
fix  more  readily  ;  and  moifleningf  and  cooling  the  parts  on 
which  they  are  intended  to  fix,  either  with  milk,  cream,  or 
blood,  tends  alfo  to.canfe  them  adhere  much  more  fpcedily 
than  they  otherwise  would  do.  So  foon  as  the  leeches  have 
leparated,  the  ordinary  method  of  promoting  the  difeharge 
oi  blood,  is  to  cover  the  parts  with  linen  cloths  wet  in  warm 
water.  In  fome  fituations, 'this  may  probably  be  as  effe&ual 
a  method  as  any  other ;  but  wherever  the  cuppin^-glafTes 
can  be  applied  over  the  wounds,  they  anfwer  thepurpofe 
much  more  effedually.  r  t*  z 
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The  feton  is  ufed  where  it  large  quantity  df  matter  is  Suture*, 
wanted,  and  efpecially  where  it  is  wilhed  for  from  deep  " v  f 
feated  parts.  It  is  frequently  ufed  in  the  back  of  the  neck  i  he7Etn 
foi  difeafes  of  the  head  or  eyes,  or  between  tvVo  of  the  ribs 
m  affections  of  the  bread. 

When  the  cord,  which  is  to  be  made  of  threads  of  cotton 
or  filk,  is  to  be  introduced,  the  parts  at  which  it  is  to  enter 
and  pafs  out  fhould  be  previoufly  marked  with  ink,  and  a 
fmall  part  of  the  cord  being  befmeared  with  fome 'mild  oint¬ 
ment,  and  paded  through  the  eye  of  the  feton-needle,  Plate 
CCCCLXXXVII.  fig.  13.  the  part  is  to  be  fuppomed  by 
an  afimant,  and  the  needle  palled  fairly  through,  leaving  a 
evt  inches  of  the  cord  hanging  out.  The  needle  is  now  to 
be  removed  and  the  part  dreffed.  By  this  method  matter 
is  produced  in  quantity  proportioned  to  the  degree  of  irri¬ 
tation  applied;  and  this  can  be  increafed  or  diminifhed  by 
covering  the  cord  daily  before  it  is  drawn  with  an  irritating 
or  mild  ointment.  -  Q 
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Issues  arc  a  kind  of  artificial  ulcers  formed  in  different 
parts  of  the  body  with  a  view  to  procure  a  difeharge  of 

diford«6.matter>  Wh'Ch  18  freqUe,Ul>r  °f  advanta:T  different 

„„  Llt;t;0nera  We"  f°rmei!y  of  opinion  that  iffues  ferved 
ao  drains  to  carry  off  the  noxious  humours  from  the  blood 

poffibk  But  d!Cm  ^  near  the  hefted  part  as 

p  hi  hie.  But  as  it  is  now  known  that  they  prove  ufeful 

merely  by  the  quantity  of  matter  which  they  Afford,  they 

conS  7  fred  teK  they  Wfl1  OCCaf™  M  S 

convenience.  Hie  moft  proper  pans  for  them  are,  the  nape 


Chap,  X.  Of  Sutures  and  Ligatures  of  Arteries. 
Sect.  I.  Of  Sutures. 
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1 

The  blifler 
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The  rea- 
lilae. 


The  intention  of  futures  is  to  unite  parts  which  have 
been  divided,  and  where  the  retra&ion  of  the  lips  of  the 
wound  has  been  confiderable.  The  futures  in  ordinary  ufe 
at  prefent,  among  furgeons,  are  the  interrupted,  the  quil¬ 
led  and  the  twilled.  Befidc*  thefe  futures,  adhefive 
pLa  lers  are  ufed  for  uniting  the  lips  of  wounds,  which 
have  been  termed  the  falfe  or  dry  future,  in  oppofition  to 

of  A.  neck  ,  T  ft  °  ^  ***  .•**•*  *•  ££ 

menis  ;  the  I-e.lt  >  '  ab0i.e  the  inner  iide  of  the  kr-rl-  ”*  f.trf  u.tu,e  ls.  ufed  in  cafes  of  deep  wounds,  while  the 
cither  fide  of  the  fpine  of  the  back  •  or  hetwp  ,  c  i  ff,,18  ®mP-°yed  ln  thofe  of  a  fuperficial  nature, 
ribs  ;  or  wherever  there  is  a  fufficiencv  of  cellular  fubft  *  '  1  ^  ‘e  Itlt<!r‘}1P*ed  future  is  n,a<le  ns  follows.  The  wound  .  *«. 

for  the  proteftion  of  the  parts  beneath  •  H,  beinjr  emptied  of  the  grumons  blood,  and  the  affiftant  takinr  °f  thc  T 

to  be  pLd  over  the  beVoTa  muS  '^Xe7aS  tendoT  Sr  £*  ^  2"  °fj|  the  ^geon  ‘SC* 

or  thinly  covered  bone  ;  nor  near  any  large  blood  vefTc^  ’  f  7  yf  'C  ,n?tdlef  from  the  b°“°m  outwards ;  ufing 

The  iffues  commonly  ufed  are,  the  blffter  iffue  tt '  5*  T  °f  -  Come  out  far  «IOURh  from  the 

iffue,  and  the  feton  or  cord.  C’  the  Pea'  edg.of  the  ™ound>  which  will  not  only  facilitate  the  puffing 

•  When  a  blifter-iffue  is  to  .be  ufed,  after  the  blifter  is  re  fr  ‘S W'!1  alf°  Preven.t  11  from  cutting  through  the 

moved,  a  difeharge  of  matter  may  be  kept  ud  bv  dreff!  "  t''"  E  ^  ™  mafn}l  more  illtcbes  33  raay  be  required  will 

the  part  daily  with  an  ointment  mixed  with  he  powde^  of  M  J  ^1*™  Pr0cefs-  The  thr«ds  be''"" 

canthandes.  If  the  difeharge  be  too  little  ™P  r  ,  f  1  Pafftd>  let  thofe  be  brft  tied  which  are  in  the  middle  of 
powder  may  be  ufed ;  if  too  great  oi- if  he’  ^  f  'V°Und  :  thou^h«  if  tbe  bPa  are  held  carefullyTogcther 

inflamed,  the  iffue  ointment  may  be’ laid  afide^nd  the^t  f  tHC  p3-  be’  11  wdl  be  of  no  great  cop.- 

drefled.with  bafilicon,  or  with  Turner’s  cerate  tffl  the  dif  “  f* ^  The  moft  “^lkind  of  knot 

charge  bed, mm, fted  and  the  inflammation  aLri  °'le  and  tbe"  a.^p-knot,  which  may  be 

loofened  upon  any  confiderable  inflammation  taking  place 
If  a  violent  inflammation  fhould  fucceed,  loofening  the  liga' 

turc  onlv  will  nnf  in fnfp  .  ws.ji  i _ _  .t  , 


,  J-  ‘  .eT  ’  or  vvitii  Urner’s  cerate,  till 
ch.rge  bc  ,l,„lmlIlltc  ,nd  inaammti„n,,i)^ 

Z  “  "fc  th'  *ud  a  mild 


c  auernateiy.  f  *  vu  lcnt  innammauon  ihould  (ucceed,  loofening  the  liga- 

A  pea-iffue  is  formed  either  by  makinn-  an  brill™  -a  U're  °"  7  f'l  n0t  fuffice  ;  11  muft  he  cut  through  and  drawn 
“A°rb7  cauftic-  tor,  enough  to  admit  one  Z7ri  a  —  W- U  be-UeatCd  aftei  «'arda  without  any 


a  lancet,  or  by  cauftic  L 7  ™al kinS  an 
peas;  though  fometim^  ?0“(jtlI.t0  adm,t  one  or  more 

is  made  by  an  indfion  ?hP  fl  •  hen  the  opening 

cut  through,  of  a  (he  Yu  ftp,'  °n  ftou,d  be  pinched  up  and 
be  put  info  it.  Bm  whS  |t  i  to°  hrCCr  tbe  fubflanC£  to 
common  caufticor  lapis  infernalis  offlfftY  by  ?UftlC’  the 
»  ought  to  be  reduced  to  a  pafte  with  6  f°?S  anfwers  beft  : 
loap,  to  prevent  it  from  f  re  di  3  !tt  e  water  or 

vvitii  a  fmall  hole  cut  in  the  centre  of  a.^.a^lve  P|a^r>  It  will  reauny  De  unceritooci,  that  the  flrenp-th  of  tl  *  r 

P^eed  to  orevnnr  . . n  v  ,  lv«  Plal‘er  fhould  be  per  form  of  needles  is  reprefented  in  PI.  CCCCLXXXvS 

hg.  14. 

-ee  or  It  mufl  lifcewife  be  remembered,  that  during  the  cure  the 


,  Wta  thewomdis  faaU,  liniiThia'dXrM 

by  dreffing  the  better  ;  but  in  large  ones,  there  will  fome 
times  be  a  confiderable  difeharge;  and  if  the  threads  be 
not  cautioufly  earned  through  the  bottom  of  it,  abfcefles 
wftl  frequently  enfue  from  the  matter  being  pent  up  under- 
neath,  and  not  finding  iffue.  If  no  accident  l.appL,  after 
the  lips  are  firmly  agglutinated,  the  ligatures  are  to  be  re¬ 
moved,  and  the  orifices  which  they  leave  drafted 

22S3&  %*- 


-  r—  upon  the 

Placed  to' “pr^enT  ■?her,v?  pkfter  ihoM 

twelve  houfs,  the  while  ni!!Yf°m  efcaP,nS-  .In  tenor 
.our  days  the  efeha-  will  C  1  rem°ved,  and  iu  thr 

be  filled  with  peas,  1  P-  ’  "’hen  the 


Iflentioned. 


:r  * ,hi 
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and  that  fort  of  bandage  with  two  heads,  andTEh,”  the 

middle, 
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bell,  will  in  moll  cafes  be 
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TJfes  to 
whieh  it 


middle,  which  is  by  much  the 

found  pra&icable.  .  .  .  . 

In  deep  wounds,  attended  with  much  retraction,  it  is  al¬ 
ways  a  neceffary  precaution,  to  affift  the.  operation  of  the 
ligatures  by  means  of  bandages,  fo  applied  as'  to  afford  as 
much  fupport  as  poffible  to  the  divided  part3  ■  But  even 
with  every  affiftance  of  this  nature,  it  now  and  then  hap¬ 
pens,  that  the  divided  parts  cannot  be  kept  together, .  re¬ 
traction  occurs  to  a  greater  or  leffer  degree,  and  the  liga¬ 
tures  of  courfe  cut  afunder  the  foft  parts  they  were  at  firft 
made  to  furround. 

With  a  view  to  prevent  this  receding  of  the  teguments 
and  other  parts,  it  was  long  ago  propofed  to  add  to  the  in¬ 
terrupted  future  what  was  fuppofed  would  afford  an  ad¬ 
ditional  fupport,  viz.  quills,  or  pieces  of  plafler  rolled  up 
into  the  form  of  quills;  one  of  which  being  placed  on  each 
fide  of  the  wound,  the  double  of  the  ligature  is  made  to  in¬ 
clude  the  one,  and  the  knot  to  prefs  dire&ly  upon  the  other, 
inftead  of  being  made  immediately  on  the  edges  of  the  fore, 
as  was  direCted  for  interrupted  futures. 

It  is  at  once  evident,  however,  that  the  ligatures  mufl 
here  make  the  fame  degree  of  preffure  on  the  parts  tnrough 
whieh  they  pafs  as  they  do  in  the  interrupted  future  ;  and 
this  being  the  cafe,  it  is  equally  obvious,  that  the  interpo- 
fition  of  thefe  fubftances  cannot  be  of  any  ufe.  .  This  futuie 
is  accordingly  now  very  rarely  praClifed,  and  it  is  probable 
that  it  will  be  foon  laid  entirely  afide. 

By  the  term  twlfled future ,  is  meant  that  fpecies  of  liga¬ 
ture  by  which  parts,  either  naturally  or  artificially  feparated, 
are  united  together,  by  means  of  flrong  threads  properly 
twifted  round  pins  or  needles  pufhed  through  the  edges  of 
the  divided  parts. 

This  future  is  commonly  employed  for  the  purpofe  of 
uniting  the  parts  in  cafes  of  hare-lip  ;  and  this  indeed  is 
xaay  be  •  almoft  0nly  ufe  to  which  it  has  been  hitherto  applied  : 

But  it  may  with  great  advantage  be  put  in  practice  in  a 
variety  of  other  cafes,  particularly  in  all  artificial  or.  acci¬ 
dental  divifions  either  of  the  lips  or  cheeks  ;  and  in  every 
wound  in  other  parts  that  does  not  run  deep,  and  in  which 
futures  are  neceffary,  this  future  is  preferable  to  the  interrupt¬ 
ed  or  any  other.  The  pins  made  ufe  of  for  twilling  the  threads 
upon  ought  to  be  made  of  a  flat  form,  fo  as  not  to  cut  the 
parts  through  which  they  pafs  fo  readily  as  the  ligatures 
employed  in  the  interrupted  future.  And  thus  one  great 
©bje&ion  to  the  latter  is  very  effeClually  obviated  :  for 
every  praClitioner  mufl  be  fenfible  of  this  being  the  mofl 
faulty  part  of  the  interrupted  future,  that  when  mufcular 
parts  are  divided  fo  as  to  produce  much  retraClion,  the  li¬ 
gatures  employed  for  retaining  them  almoft  conflantly  cut 
them  through  before  a  reunion  is  accomplifhed  ;  whereas 
the  flatnefs  of  the  pins  ufed  in  the  twilled  -future,  and 
upon  which  the  whole  preffure  produced  by  the  ligatuers  is 
made  to  reft,  proves  in  general  a  very  effe&ual  preventative 
againft  all  fuch  occurrences. 

The  pins  ufed  in  this  operation  are  represented  in  Plate 
CCCCLXXXVII.  fig.  15.  They  are  commonly  made  of 
gold  or  f liver  ;  and  harder  to  make  them  pafs  with  greater 
eafe,  fteel  points  are  added  to  them.  They  are  fometimes 

j.g  ufed,  however,  of  gold  or  lilver  alone. 

Method  of  The  manner  of  performing  this  operation  is  as  follows, 
employing  The  divided  parts  intended  to  be  reunited,  mufl,  by  the 
hands  of  an  afliftant,  be  brought  nearly  into  contact ;  lea* 
ving  juft  as  much  fpace  between  the  edges  of  the  fore  as  to 
allow  the  furgeon  to  fee  that  the  pins  are  carried  to  a  pro¬ 
per  depth.  This  being  done,  one  of  the  pinsmuft  be  intro* 
duced  through  both  iides  of  the  wound,  by  entering  it 
on  one  fide  externally,  pufhing  it  forwards  and  inwards  to 
within  a  little  of  the  bottom  of  the  wound;  and  afterwards 
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carrying  it  outwardly  through  the  oppofite  fide,  to  the  fame  Suture,, 
diftance  from  the  edge  of  the  fore  that  it  was  made  to  enter  r- 

at  on  the  other.  ‘  „  , 

The  diftance  at  which  the  needle  ought  to  enter  from 
the  edge  of  the  fore  muft  be  determined  by  the  depth  of 
the  wound,  and  by  the  degree  of  retraction  produced  m  the 
divided  parts.  In  general,  however,  it  is  a  proper  regain- 
tion,  in  deep  wounds,  to  carry  the  pins  nearly  to  the  lame 
diftance  from  the  fide  of  the  fore  as  they  arc  made  to  pene¬ 
trate  in  depth  :  And  whatever  the  deepnefs  of  the  wound 
may  be,  the  pins  ought  to  pafs' within  a  very  little  of  its 
bottom  ;  otherwife  the  parts  which  lie  deep  will  run  a  riik 
of  not  being  united  ;  a  circumftance  which  muft  always  give 
rife  to  troublefome  collections  of  matter. 

The  ftrft  pin  being  paffed  in  this  manner  very  near  to 
one  end  of  the  fore,  and  the  parts  being  ftill  fupported  by 
an  afliftant,  the  furgeon,  by  means  of  a  firm  waxed  ligature, 
paffed  three  or ’four  times  round  and  acrofs  the  pin,  fo  as 
nearly  to  deferibe  the  figure  of  8,  is  to  draw  the  parts 
through  which  it  has  paffed  into  immediate  and  clofe  con- 
taft :  and  the  thread  being  now  fecured  with  a  loofe  knot,  _ 
another  pin  muft  be  introduced  in  the  fame  manner  at  a 
proper  diftance  from  the  former ;  and  the  thread  with 
which  the  other  was  fixed  being  loofed,  and  in  the  fame 
manner  carried  round  this  pin,  others  muft  be  introduced  at 
proper  diftances  along  the  whole  courfe  of  the  wound  ;  and 
the  lame  ligature  ought  to  be  of  a  fufficient  length  for  fe- 

curing  the  whole.  .  155 

The  number  of  pins  to  be  ufed  muft  be  determined  ^n-  j^umberci; 
tirely  by  the  extent  of  the  wound.  Whenever  this  future  pins  to bs 
is  pra£ifed,  a  pin  ought  to  be  introduced  very  near  each  ufe \ 
end  of  the  wound,  otherwife  the  extremities  of  the  fore  are 
apt  to  feparate  fo  as  not  to  be  afterwards  cafily  reunited. 

In  large  wounds,  if  the  pins  are  introduced  at  the  diftance 
of  three  quarters  of  an  inch  from  one  another,  it  will  in  ge¬ 
neral  be  found  fufficient;  but  in  cuts  of  fmaller  extent  a  greater 
number  of  pins  become  neceffary  in  proportion  to  the  dimen- 

fions  of  the  fore3.  #  . 

Thus  in  a  wound  of  an  inch  and  half  in  length,  three 
pins  are  abfolutely  requifite ;  one  near  to  each  end,  and 
another  in  the  middle  of  the  fore  :  whereas  five  pins  will 
always  be  found  fully  fufficient  for  a  wound  of  three  inches 
and  a  half  in  extent,  allowing  one  to  be  within  a  quarter 
of  an  inch  of  each  extremity  of  the  wound,  and  the  other3 
to  be  placed  along  the  courfe  of  the  fore  at  the  diftance  of 
three  quarters  of  an  inch  from  one  another. 

The  pins  being  all  introduced  and  fecured  in  the  manner 
dire&ed,  nothing  remains  to  be  done,  but  to  apply  a  piece  of 
lint  wet  with  mucilage  all  along  the  courfe  of  the  wound, 
with  a  view  to  exclude,  as  effectually  as  poffible,  every  ac- 
cefs  to  the  external  air. 

When  the  pins  remain  long,  they  generally  do  harm,  by 
the  unneceffary  irritation  and  confequent  letiadtion  of  parts 
with  which  they  are  always  attended  ;  and  if  they  are  not 
continued  for  a  fufficient  length  of  time,  that  degree  of  ad- 
helion  is  not  produced  between  the  divided  parts  which  u 
neceffary  for  their  future  retention  ;  fo  that  the  effeCl  of 
the  operation  comes  to  be  in  a  great  meafure,  if  not  entire - 


the  cwi.ied 
future. 


ly,  loft. 

In  wounds  of  no  great  depth,  for  inftance  of  three  quar¬ 
ters  of  an  inch  or  fo,  a  fufficient  degree  of  adhefion  always 
takes  place  in  the  fpace  of  five  days  ;  and  fix,  or  at  moil  fe- 
ven  days,  will  generally  be  found  fufficient.  for  wounds  of 
the  greateft  depth.  But  with  refpeCl  to  this  circumftance,. 
it  muft  always  be  underftood,  that  the  patient’s  ftate  o«. 
health  muft  have  a  confiderablc  influence  on  the  time  necei- 
fary  for  producing  adhefion.  between  divided  parts. 

When  the  pins  are  withdrawn*  the  uniting  bandage  may 
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Ligature  of  be  applied  with  great  advantage  ;  but  as  flips  of  leather 
^Arteries,  fpread  with  ordinary  glue,  when  applied  to  each  fide  of  the 
’~v  "'"v  cicatrix,  may,  by  means  of  ligatures  properly  conne&ed 
with  them,  be  made  to  anfwer  the  purpofe  more  effe&ually, 
this  mode  of  fupporting  the  parts  ought  of  courfe  to  be 
preferred. 

Sect.  II.  Of  the  Ligature  of  Arteries . 

When  a  furgeon  is  called  immediately  to  a  wound  of 
any  great  artery  of  a  limb,  he  fliould  clap  the  point  of  his 
Anger  upon  the  wounded  artery,  or  make  his  afiiftant  hold 
it  ;  cut  the  wound  fo  far  open  as  to  fee  the  artery  fairly  ; 
draw  it  out  if  it  be  cut  acrofs,  and  have  fhrunk  among  the 
flefh  ;  or  tie  it  like  the  artery  of  the  arm  in  aneurifm  by 
palling  ligatures  under  it.  When?  however,  the  wound 
happens  in  fuch  fituations  that  we  cannot  command  the 
blood,  it  is  better  to  clofe  the  lips  of  the  wound,  and  try 
to  make  them  adhere  by  means  of  a  very  Heady  comprefs 
and  bandage.  Thus  an  aneurifm  will  form  ;  the  operation  for 
the  cure  of  which  fliall  be  afterwards  defcribed. 

When  accidents  of  this  nature  occur  in  any  of  the  ex¬ 
tremities,  and  where  preffure  can  be  made  with  cafe  on  the 
fu  peri  or  part  of  the  artery,  we  are  poflefled  of  an  inftru- 
ment  which  never  fails  to  put  a  Hop  to  all  further  lofs  of 
blood:  we  mean  the  tourniquet.  SeePlaieCCCCLXXXVII. 
%  l6- 

The  tourniquet  has  undergone  many  improvements  ;  but 
the  one  here  reprefented  is  confidered  as  the  beft.  By  means 
of  it  the  blood  in  any  limb  is  very  eafily  and  tffe&ually 
commanded ;  and  as  it  grafps  the  whole  member  equally, 
all  the  collateral  branches,  as  well  as  the  principal  arteries, 
are  equally  comprefled  by  it.  It  has  this  material  advan¬ 
tage  too  over  every  other  inftrument  of  this  kind,  that, 
when  properly  applied,  a  Angle  turn,  or  ^even  half  a  turn, 
or  the  fcrew,  is  fufficicnt  for  producing  either  a  flow  of 
blood,  or  for  putting  a  total  flop  to  it.  The  manner  of 
161  hung  it  is  as  follows. 

°f  i  a,?uftl0n  of  tllree  inches  ^  length  by  one  inch  and 
S  •  half  in  diameter  be  prepared  of  a  linen  roller,  tolerably 
nim,  but  not  fo  hard  as  to  render  preffure  produced  by  it 
very  painful.  This  being  placed  upon  the  courfe  of  the 
principal  artery  of  the  limb,  is  to  be  Armly  fecured  in  that 
iituation  by  one  or  two  turns  of  a  circular  roller,  of  the  fame 
breadth  with  the  cufhion  itfelf. 

The  inftrument,  with  the  ftrap  connefted  with  it,  beino- 
how  placed  upon  the  limb,  with  the  handle  of  the  fcrew  on 
the  oppofite  fide  of  the  member  to  the  cufhion  upon  the 
aitery,  the  ftrap  is  to  be  carried  round  the  limb  direaiv 

I'.Te  nVfl  Cuhln’  ^  t0  be  firmly  conne&ed  on  the  other 

to«tln  n  ^  e;  ^  thU-  COnneainS  the  ftraP  and  buckle 
Parlt,cruIar  attention  is  neceffary  in  doimr  it  with 

witli  A°  3S  t  Mt  Uie  fcrew  may  afterwards  operate 

\  ‘  ™uch  advantage  as  poffible  in  producing  a  fufficient 

degree  of  preffure.  When  proper  attention  is^aid  o  ,i 
Circumftance,  a  imgleturn  of  the  fcrew  proves  fufficient  for 

but  when  the  ftrap  has  not  originally  been  made  verv  tiirht 

S"?  ",™L0t,,he  ne»fcy”  1, 

not  V‘T  '*“*  '•Wot.,  who 

.  zz&zsr* prora  ,e,j  — -** 

tying  arte-  uv^n0US  ™«!lods  have  been  invented  for  fecuriny  arteries 

of  ufo  w“ b° mi!'™,  a, v'ed^dll '‘'fr 

ar  ttsse-s* 

parts,  and  afterward  f°C  rour|d  of  the  fuirounding 

upon  tlie  vcffd  and  o°the°  °im  3  Cn0t  ,°^a  ProPer  tightnefe 
1  U1U  and  other  Parts  comprehended  in  the  noofe. 
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But  this  method  tvas  found  to  give  fo  much  pain,  and  in  Ligaiure  of 
fome  cafes  to  be  attended  with  fuch  violent  convulfions,  ,Ar[eries- 
not  only  in  the  part  chiefly  affefted,  but  of  the  whole  body,  '  *  ' 

that  the  beft  practitioners  have  thought  proper  to  reieft  it, 
and  to  tie  up  the  blood-veffiels  by  themfelves  ;  for  it  "is  now' 
well  known  that  even  very  fmall  arteries  are  poffefled  of 
much  firmnefs  ;  and  that  even  in  the  largeft  arteries  a  flight 
degree  of  compreffion  is  fufficicnt  not  only  for  reft  raining 
hemorrhagy,  but  for  fecuring  the  ligature  on  the  very  fpot 
to  which  it  is  firft  applied. 

. In  order  to  dete&  the  arteries  to  be  tied,  the  tourniquet, 
with  which  they  are  fecured,  mull  be  flackened  a  little  by 
a  turn  or  two  of  the  fcrew  ;  and  the  moment  the  largeit 
aitery  of  the  fore  is  difeovered,  the  furgeon  Axes  his  eye 
upon  it,  and  immediately  reilrains  the  blood  again  by  means 
of  the  tourniquet.  An  afiiftant  now  forms  a  noofe  on  the 
ligature  to  be  made  ufe  of ;  and  this  noofe  being  put  over 
the  point  of  the  tenaculum,  Plate  CCCCLXXXVII.  fig.  i  7. 
the  operator  pufhes  the  (harp  point  of  the  inftrument 
through  the  fides  of  the  vefTel,  and  at  the  fame  time  pulls 
fo  much  of  it  out,  over  the  furface  of  the  furrounding  parts, 
as  he  thinks  is  fufficient  to  be  included  in  the  knot  which 
the  afiiftant  is  now  to  make  upon  the  artery.  In  forming 
this  ligature  a  fingle  knot  moderately  drawn,  and  over  it 
another  fingle  knot,  is  perfectly  fufficient.  ^ 

.  When  from  the  deepnefs  of  a  wound,  or  from  any  other  With  the 
caule,  fome  particular  artery  cannot  be  properly  fecured  bycroo*ed 
the  tenaculum;  in  this  cafe  there  is  a  necefiity  of  employ- needIe' 
ing  the  crooked  needle,  and  the  following  is  the  method  of 
ufing  it. 

A  needle  of  the  fhape  reprefented  PI.  CCCCLXXXVII. 
r fr  arme<d  Wltk  a  bgature  of  a  fize  proportioned  to  it- 
felt  and  to  the  vefTel  to  be  taken  up,  is  to  be  introduced  at 
the  d  1  fiance  of  a  fixth  or  eighth  part  of  an  inch  from 
the  artery,  and  pufhed  to  a  depth  fufficient  for  retaining  it,  at 
the  fame  time  that  it  is  carried  fully  one  half  round  the  blood- 
vefiel.  It  muff  now  be  drawn  out ;  and  being  again  pufh¬ 
ed  forward  till  it  has  completely  encircled  the  mouth  of 
,  ar£eiy>  it  js  then  to  be  pulled  out ;  and  a  knot  to  be 
tied  of  a  fufficient  firmnefs,  as  was  already  direded  when 
the  tenaculum  is  ufed. 


Chap.  XI.  Of  Aneurifms . 


The  term  Aneurifm  was  originally  meant  to  fignify  aDefini?ion. 
tumor  formed  by  the  dilatation  of  the  coats  of  an  artery  • 
but  by  modern  praftitioners  it  is  made  to  apply  „0t  only 
to  tumors  of  this  kind,  but  to  fuch  as  are  formed  by  blood 
eituled  from  arteries  into  the  contiguous  parts.  There  are 
three  fpecies ;  the  true  or  eneyfted,  the  falfe  or  diffufed, 
and  the  vancofe  aneurifm. 

The  true  or  encyjled  aneurifm,  when  fit  Rated  near  theTheV.  ue  or 
lurrace  ot  the  body,  produces  a  tumor  at  firft  fmall  andenc>'fted 
circumfcribed ;  the  fkin  retains  its  natural  appearance  .aneurif™- 
when  prefted  by  the  fingers,  a  pulfation  is  evidently  diftin! 
guifhed  ;  and  with  very  little  force  the  contents  of  the 
levelling  may  be  made  to  difappear ;  but  they  immediately 
return  upon  removing  the  preffure.  By  degrees  the  fvvell- 
ing  increaies,  and  becomes  more  prominent;  but  ftiU  the 
patient  does  not  complain  of  pain  :  on  preffure  the  tumor 
continues  of  an  equal  foftnefs,  and  is  compreffible.  After 
this  the  fwelling  becomes  large,  the  f]<in  turns  paler  than 
ufual,  and  in  more  advanced  ilages  .edematous  j  the  pulfe 
ftill  continues, •  but  parts  of  the  tumor  become  firm  from  the 
coagulation  of  the  contained  blood,  and  yield  little  to  nref 
!“">  *;  “  •!*  in  .  /,d„l  '“J 

ltS,mlh  3great  degrte  0f  lJaln'  The  fkin  turns 
miU’  aud  has  3  gangrenous  appearance.  An  oozing  of 

bloody 


1,4  .s  u  *,  °i 

Anturifm*.  bloody  ferum  occurs  Trow  the  integuments  ;  and,  d  u  real 

- - - - -  mortification  do  not  take  place,  tlie  fkin  cracKs  in  different 

parts ;  and  the  artery  being  now  deprived  of  the  uluai  re- 
fi  fiance,  the  blood  buj-fts  out  with  fuch  force  as  to  occahon 
the  atmoft  immediate  death  of  the  patient.  1  hus  the  dii- 
eafe  terminates  in  the  large  cavities  of  the  body  ;  but  in 
the  extremities  we  can,  by  means  of  the  tourniquet,  prevent 
the  fudden  termination  of  the  difeaie. 

When  afFedions  of  this  kind  happen  in  the  larger  ar¬ 
teries,  the  effects  produced  upon  the  neighbouring  parts 
are  often  furprifing  :  the  foft  parts  not  only  yield  to  a  great 
extent,  but  even  the  bones  frequently  undergo  a  great  de- 
,,  gree  of  derangement. 

Tie  Me  or  The  fa/fe  or  Sffufed  aneurifm  confifts  m  a  wound  or  rup- 


d.ffufel 

aaeurifm* 


*67 

Taricofe 

aueurifin. 


ture  in  an  artery,  producing,  by  the  blood  thrown  out  of 
it,  a  fwelling  in  the  contiguous  parts..  It  ismoft  frequently 
produced  by  a  wound  made  diredly  into  the  artery. 

The  following  is  the  ufnal  progrefs  of  the  diforder.  A 
tumor,  about  the  fize  of  a  horie-bean,  generally  rues  at  the 
orifice  in  the  artery  foon  after  the  difeharge  of  the  blood 
has  been  flopped  by  compreffion.  At  firft  it  is  lott,  has 
a  flrong  degree  of  pulfation,  and  yields  a  little  to  preliure, 
but  cannot  be  made  entirely  to  difappear;  for  here  the 
blood  forming  the  tumor  being  at  reft,  begins  to  coagulate. 

If  not  improperly  treated  by  much  preffure,  it  generally  re* 
mains  neatly  of  the  fame  fize  for  fever al  weeks.  1 die  en¬ 
largement  however  proceeds  more  rapidly  in  forne  cafes  than 
in  others.  Inftances  have  occurred  of  the  blood  being  dit- 
fufed  over  the  whole  arm  in  the  fpace  of  a  few  hours  ; 
while,  on  the  contrary,  fwellings  ot  this  kind  have  been 
many  months,  nay  even  years,  in  arriving  at  any  conuderable 

fize.  .  V1  , 

As  the  tumor  becomes  larger,  it  does  not,  like  the  true 
aneurifm,  grow  much  more  prominent,  but  rather  fpreads 
and  diffufes-  itfelf  into  the  furrounding  parts.  By  degrees 
it  acquires  a  firm  confiitence  ;  and  the  pulfation,  which. was 
at  find  confiderablc,  gradually  diminifhes,  till  it  ic  fometimes 
fcarcely  perceptible.  If  the  blood  at  firft  thrown  out  pro- 
cted  from  an  artery  deeply  feated,  the  fit  in  preferves  its  na¬ 
tural  appearance  till  the  diforder  is  far  advanced  :  but  when 
the  blood  gets  at  firft  into  contact  with  the  fkin,  the  parts 
become  inftantly  livid,  indicating  the  approach  of  mortifica¬ 
tion  ;  and  a  real  fphacelus  has  fometimes  been  induced. 
The  tumor  at  firft  produces  little  uneaiinefs  ;  but  as  it  m- 
creafes  in  fize,  the  patient  complains  of  fevere  pain,  ftiff- 
nefs,  numbnefs,  and  immobility  of  the  whole  joint ;  and 
thefe  iymptoms  continuing  to  augment,  if  the  artery  be 
large,  and  affiftance  not  given,  the  teguments  at  laft  burft, 

and  death  mull  enfue.  .  . 

When  an  artery  is  punftured  through  a  vein,  as  in  blood¬ 
letting  at  the  arm,  the  blood  generally  nifties  into  the  yield¬ 
ing  cellular  fubftance,  and  there  fpreads  fo  as  to  fhut  the  Tides 
of  the  vein  together.  But  in  fome  inftances  where  the  aitery 
happens  to  be  in  cOntaA  with  the  vein,  the  communication 
opened  has  been  preferred;  and  the  vein  not  being  fufnciently 
ftrongfor  refilling  the  impulfeof  the  artery, mull  confequent  y 
be  dilated.  This  is  a  varicofe  aneurifm.  It  was  firft  accu¬ 
rately  deferibed  by  Dr  Hunter,  and  fince  that  time  has  been 
frequently  pbferved  by  different  practitioners.  Here  the  1  well- 
i up-  is  entirely  confined  to  the  veins.  Soon  alter  the  injury 
the  vein  immediately  communicating  with  the  artery  begins 
to  fwell,  arid  enlarge  gradually.  If  there  be  any  confiderablc 
communications  in  the  neighbourhood,  the  veins  which  form 
them  are  alfo  enlarged.  Tlie  tumor  difappears  upon  prei- 
fure,  the  blood,  contained  in  it  being  chiefly  pull ied  for¬ 
wards  in  its  courfe  towards  tire  heart ;  and  when  the  tumor 
h  large,  there  is  a  fingular  tremulous  motion,  attended  with 
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a  perpetual  buffing  noife,  as  if  air  was  puffing  into  it  through  Aneurifms 

a  fmall  acerture.  ...  , .  ' ,  , 

If  a  ligature  be  applied  upon  the  limb  immediately  below 

the  fwelling,  tight  enough  to  flop  the  pulfe  in  the  under 
p,rl  0t  the  member,  the  fwelling  difappears  by  preffure,  but 
returns  immediately  upon  the  preffure  being  removed.  It, 
ait»r  the  fwelling  is  removed  by  preffure,  the  finger  be 
placed  upon  the  orifice  in  the  aitery,  the  veins  remain  per- 
Uy  flaccid  till  the  preffure  is  taken  off.  If  the  tiwk  of 
the  artery  he  compreffed  above  the  orifice  fo  as  effectually 
to  flop  the  circulation,  the  tremulous  motion  and  hilling 
immediately  ceafe  ;  and  d  the  veins  be  nowempt.ed  by  prefc 
lure,  they  remain  fo  till  the  compreffion  upon  the  artery 
be  removed.  If  the  vein  be  compreffed  a  little  above,  as 
well  as  below  the  tun*, or,  all  the  blood  may  generally, 
though  not  always,  be  pufhed  through  the  ormce -into  the 
artery  ;  from  whence  it  immediately  returns  on  the  preliure 

being  difeontitiued.  ,  .  ... 

When  the  difeafe  has  continued  long,  and  the  cnatauon 
of  the  veins  has  become  confiderable,  the  trunk  o.  the  artery 
above  the  orifice  generally  becomes  greatly  enlarged,  while 
tli^t  below  becomes  propot tionably  fmall ;  of  colifequence 
the  pulie  in  the  under  part  of  the  member  is  always  more 
feeble  than  in  the  found  limb  of  the  oppofite  lide.  f6g 

The  caufes  producing  aneurifms,  in  general,  are  a  natural-Cauforf 
difeafe  of  the  arteries.  Thus  a  partial  debility  of  their  coatsanetrif* 
may  readily  produce  the  difeafe  ;  or  they  may  anfe,  efpecial- 
It  in  the  internal  parts  of  the  body,  from  great  bodily 
exertions.  They  are  likewife  produced  by  wounds  of  the 
coats  of  the  arteries,  as  now  and  then  happens  m  bloo 


letting  at  the  arm;  or  from  acrid  matter  contained  m  a 
neighbouring  fore  ;  or  from  the  deftru&ion  of  furrounding 
parts,  by  which  the  natural  fupport  is  removed.  169 . 

Aneurifms  have  frequently  been  miftaken  for  aDlcel- 
fes  and  other  collodions  of  matter,  and  have  been,  laid 
open  byincifion  ;  on  which  account  great  attention  is  fome¬ 
times  required  to  make  the  proper  diftmdtion.  11  t  ie 
commencement  of  tlie  difeafe  the  pulfation  in  the  tumor  is 
commonly  fo  ftrong,  and  other  concomitant  circumftances- 
fo  evidently  point  out  the  nature  of  the  diforder,  that  little 
or  no  doubt  refpe&ing  it  can  ever  take  place  ;  but  in  the 
more  advanced  ftages  of  the  difeafe,  when  the  fwelling  has 
become  large  and  has  loft:  its  pulfation,  nothing  but  a  mi¬ 
nute  attention  to  the  previous  hi  (lory  of  the  cafe  can  enable 
the  praditioner  to  form  a  judgment  of  its  nature. 

Aneurifms  may  be  confounded  with  foft  eneyfted  tumors, 
fcrophulous  fwellings,  and  abfeeffes  fituated  fo  near  to  an 
artery  as  to  be  affe&ed  by  its  pulfation.  But  one  fymptom, 
when  conneded  with  ftrong  pulfation,  may  always  lead  to 
a  certain  determination  that  the  fwelling  is  of  the  aneurilmai 
kind,  viz.  the  contents  of  the  tumor  being  made  erdly  to 
difappear  upon  preffure,  and  their  returning  on  the  com- 
preffion  being  removed.  The  want  of  this  circumftancC, 
however,  ought  not  to  convince  U3  that  it  is  not  of  that 
nature  ;  for  it  frequently  happens,  efpecially  in  the  advanced 
ftages  of  aneurifms,  that  their  contents  become  fo  firm  that 
no  effed  is  produced  upon  them,  by  prefture.  ^  Hence  the 
propriety,  in  doubtful  cafev%  of  proceeding  as  if  the  difeaie 
was  clearly  of  the  aneurifmal  kind.  #  r*^ 

In  the  prognofis,  three  circumftances  are  chiefly  to  be  p^gnc- 
attended  to  ;  the  manner  in  which  the  difeafe  appears  to 
have  been  produced,  the  part  of  the  body  in  which  the 
fwelling  is  lituated,  and  the  age  and  habit  of  the  body  or 

the  patient.  .  . 

If  an  aneurifm  has  come  forward  m  a  gradual  manner, 
without  any  apparent  injury  done  to  the  part,  and  not  fuc- 
ceeding  any  violent  bodily  exertion,  there  will  be  reafon  to 
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Aneurdm*.  fiippofe  that  the  difeafe  depends  upon  a  general  affe&ion 
V^v— '  either  of  the  trunk  in  which  it  occurs,  or  of  the  whole 
arterious  fyftem.  In  fuch  cafes  art  can  give  little  afiftance  : 
whereas  if  the  tumor  has  fucceeded  an  external  accident, 

1 71  an  operation  may  be  attended  with  fuccefs. 

An  opera-  jn  the  varicofe  aneurifm  a  more  favourable  prognofis  may 

t,t)n^ciojt|1  generally  be  given  than  in  either  of  the  other  two  fpecies.  It  in  every  aneurifm,  even  of  the  humeral  or  femoial  artery, 
vancofe  a'1  does  not  proceed  fo  rapidly;  when  it  has  arrived  at  a  certain  we  ought  to  perform  the  operation.  Several  inftances  of  Kerr  a-  k- 
Dcuaim.  length,  it  does  not  afterwards  acquire  much  additional  fize  ;  fuccefs  are  there  related  ;  among  others,  an  operation  per- able  aneu 
and  it  may  be  fuftained  without  much  inconvenience  for  a  termed  by  Mr  J.  Bell  himfelf,  which,  as  it  is  perhaps  thet:^m* 
great  number  of  years.  As  long  as  .here  is  reafen  to  ex-  greateft  that  has  hitheLto  been  performed,  we  fhall  here  a- 


nious  and  important  Difcotirfts  on  Wounds^  has  proved,  to  our  Aneurifm*- 
fatisfa&ion  at  lead,  that  the  inofculations  which  take  place 
between  the  internal  iliac  and  the  arteri  es  of  the  leg,  by  Difc>  .j 
means  of  the  glutaeal  arteries  and  the  profunda  femoris,  are 
in  every  cafe  fufficient  to  fupply  nourifhment  to  the  limb  ; 
that  the  fame  is  the  cafe  in  the  arm  ;  and  that  therefore 


bridge  for  the  gratification  of  our  readers.  A  leech-catcher 
fell  as  he  was  ftepping  out  of  a  boat ;  and  a  pair  of  long- 
pointed  feiffars  pierced  his  hip  exa&ly  over  the  fciatic  notch, 
where  the  great  iliac  artery  comes  out  from  the  pelvis.  The 
artery  bled  furioufly  :  the  patient  fainted.  The  furgeon 
eafily  flopt  up  the  wound,  as  it  was  vefy  narrow  and  deep, 
and  healed  it.  A  great  tumor  foon  formed.  The  man  * 
cafe  of  five  years  duration  is  travelled  from  the  north  country  in  fix  weeks  to  the  Edin¬ 
burgh  infirmary,  with  a  prodigious  tumor  of  the  hip,  the 


this,  the  hazaid  which  almoft  always  attends  the  opera¬ 
tion  ou glit  to  be  avoided. 

In  the  fecond  volume  of  the  London  Medical  Obferva- 
tions,  two  cafes  are  related  by  Dr  Hunter  of  the  varicofe 
aneurifm.  One  of  them  at  that  time  was  of  14  years 
ftanding,  and  the  other  had  fubfifted  for  five  years,  without 


there  being  any  necefiity  for  an  operation.  And  in  voh  in. 
of  the  fame  work  a  fimilar 
related  by  Dr  Cleghorn. 


In  a  letter  afterwards  from  Dr  Hunter  to  Mr  Benjamin  thigh  rigidly  contracted,  the  ham  bent,  the  whole  leg  fhrunk 


Bell,  the  DoCtor  fays,  “  The  lady  in  whom  I  firft  obferved 
the  varicofe  aneurifm  is  now  living  at  Bath  in  good  health, 
and  the  arm  is  in  no  fenfe  worfe,  although  it  is  now  35 
years  fmee  the  received  the  injury:”  and  the  Do6lor  farther 
obferves,  that  he  never  heard  cf  the  operation  being  per¬ 
formed  for  the  varicofe  aneurifm  which  was  known  to  be 
fuch. 

Mr  Bell  fays,  he  was  informed  by  Dr  William  Cleghorn 
of  Dublin,  that  the  cafe  of  varicofe  aneurifm,  related  in  the 
3d  volume  of  the  London  Medical  Obfervations,  remained 
nearly  in  the  fame  flate  as  at  the  time  that  account  of  it 
was  made  out,  which  included  a  period  of  at  lead  20  years; 
only  that  the  veins  were  rather  more  enlarged.  The  patient 
recovered,  and  the  limb  became  nearly  as  ftrong  and  fervice- 
pble  as  the  other.  Mr  Pott  alfo  met  with  three  different 
infiances  of  this  fpecies  of  aneurifm  ;  and  obferves,  that  the 
operation  never  became  neceffary  in  any  of  them. 

Among  other  infiances  of  varicofe  aneurifm  which  have 
appeared  here,  a  young  man  from  Paifley  was  examined 
feveral  years  ago  by  different  furgeons  of  this  place.  The 
difeaie  was  very  clearly  marked,  and  no  operation  was  ad- 
vifed.  He  was  afterwards  found  ferving  in  the 
where  he  underwent  great  fatigue  without  any 
venfence  from  the  aneurifm,  though  then,  of  13 
handing. 

But  though  this  aneurifm,  when  it  has  arrived  at  a  certain 
fixe,  commonly  remains  ftationary,  and  may  be  borne  with¬ 
out  much  inconvenience  for  a  long  time,  this  is  not  always 
the  cafe  ;  for  fome  inffances  have  occurred,  where  the  dif¬ 
eaie  was  attended  with  great  uneafmefs,  and  where  the  ooe- 
ration  was  performed  with  much  difficulty. 

In  judging  further  of  the  probable  event  of  aneurifms  in 
general,  the  filiation  of  the  tumor  next  requires  atten¬ 
tion.  When  it  is  fo  fituated  that  no  ligature  or  effedual 
compreffion  can  be  applied  fin  flopping  the  circulation  in 
the  part,  if  the  artery  be  large,  there  would  be  thereat- 
t-ft  danger  m  opening  it.  In  this  cafe  therefore  the  moil' 
ratal  conlequences  are  to  be  apprehended. 

When  aneurifms  are  fituated  near  the ’upper  parts  of  the 
extremities,  furgeons  have  been  hitherto  doubtful  whether, 
T?  “P  Lthe  hl!meral  or  arteries,  the  lower 

fevU  ff  ther  rm,b-7)U  d  be.rUpPHed.  wkh  blood  5  and  tho> 
been  m  MTU  j  '  ln  aaces  of  performing  that  operation  have 
publilhed,  the  fuccefs  lias  been  pretty  generally  a- 
^tounuata!.  branching  of  the  grL  ol thofe 

aneurifm  m  TT?.  °Perat,on  -'’as  performed,  above  the 
aneunfm.  Mr  John  dell,  however,  in  his  late  very  inge- 


navy, 

incon- 

years 


and  cold  and  ufelefs.  There  was  no  pulfation  nor  retrocef* 
fion  of  blood  on  preffure  ;  but  the  difienfion  was  attended 
with  great  pain,  and  the  man  was  extremely  anxious  to  have 
an  operation  performed.  Though  there  was  little  doubt  of 
its  being  aneurifm,  it  might  be  a  great  abfeefs.  Tt  was  re- 
folved  therefore  to  make  a  fmall  incilion,  and  juft  touch  the 
bag  with  the  point  of  a  lancet,  and  if  it  contained  blood, 
a  full  confutation  was  to  be  called.  Mr  Bell  accordingly- 
made  an  incilion  two  inches  and  an  half  in  length  ;  the 
great  fafeia  formed  the  coat  of  the  tumor,  and  under  it 
were  feen  the  fibres  of  the  great  glutasus  mufcle.  As 
foon  as  it  was  openod  at  one  point,  great  clots  of  blood 
came  out ;  and  Mr  Bell,  after  being  certain  that  it  was  an 
aneurifm  of  the  great  artery  of  the  thigh,  clefed  up  tfce 
wound  with  a  tent-like  comprefs,  put  the  patient  to  bed, 
and  a  pupil  held  his  hand  on  the  hip.  This  was  done 
at  one  o’clock ;  at  four  the  confultation  met,  and  the 
operation  was  performed.  On  making  an  incilion  eight 
inches  long,  the  blood  was  thrown  out  with  a  whiffling 
noife,  and  with  fuch  impetuolity,  that  the  afliilants  were 
covered  with  it.  in  a  moment  twenty  hands  were  about 
the  tumor,  and  the  bag  was  -  filled  with  fponges  and  cloths 
of  all  kinds  ;  the  blood,  however,  ftill  made  its  way  ;  and 
the  man  who  had  fupported  himfelf  on  his  elbow,  fell  down; 
his  arms  and  head  hung  down,  he  uttered  two  or  three 
heavy  groans,  and  they  thought  him  dead.  At  that  critical 
moment  Mr  Bell  ran  the  biftoury  upwards  and  downwards, 
and  at  once  made  the  wound  two  feet  long ;  thruft  his  hand 
to  the  bottom  of  the  tumor,  felt  the  warm  jet  of  blood,  put 
his  finger  on  the-  mouth  of  the  artery,  the  puifie  of  which 
he  felt  diftin&ly  ;  which  firft  affured  him  that  the  man  was 
alive .  The  artery  was  then  tied  ;  and  when  Mr  Bell  lifted 
up  his  finger,  it  was  difeovered  to  be  the  pofterior  iliac  ; 
that  it  had^  been  cut  fairly  acrofs,  and  had  bled  with  open 
mouth.  The  patient  was  fo  low,  that  after  dreliino-  the. 
wound,  they  were  obliged  to  biing  in  a  bed,  and  leave  him 
to  fleep-in  the  operation  ro^iTi.  hie  was  cured  of  this  great 
wound  in  Ids  than  feven  months,  and  afterwards  recovered 
the  ufe  of  his  leg  completely. 

.  In  eve.r)'  cafe  of  aneurifm,  the  nfe  of  prefTure  has  been  Effelsb  of'' 
indiicriminately  recommended,  not  only  in  the  incipient  pc- preffure  ia 
riod  of  the  dileafe,  but  even  in  its  more  advanced  ftapes.  atiturffm^- 
In  the  diffufedor  falle  aneurifm,  as  prefTure  cannot Jbe  ap. 
plied  to  the  artery  alone,  without  at  the  fame  time  affcAing 
the  refluent  veins;  and. as  this,  by  producing  an  increafed 
refiflance  to  the  arterial  pulfations,  mud  force  an  additional 
quantity  of  blood  to  the  orifice  in  the  artery — no  advantage  . 

is  > 
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Aneurifm*.  13  to  be  expe&cd  from  It,  though  it  may  be  produdtive  of 

In  the  early  ftage3  of  encyfled  aneurlfm,  while  the  blood 
-  can  be  yet  preffed  entirely  out  of  the  fac  into  the  artery,  it 

often  happens,  by  the  ufe  of  a  bandage  of  foft  and  fome- 
what  elafbic  materials,  properly  fitted  to  the  part,  that  much 
may  be  done  in  preventing  the  fwelling  from  receiving  any 
degree  of  increafe;  and  on  fome  occafions,  by  the  continued 
fupport  thus  given  to  the  weakened  artery,  complete  cures 
have  been  at  Iaft  obtained.  In  all  fuch  cafes,  therefore, 

.  particularly  in  every  inftance  of  the  varicofe  aneurifm,  much 

advantage  may  be  expe&ed  from  moderate  preffure. 

But  preffure,  even  in  encyfled  aneurifm,  ought  never  to 
be-  carried  to  any  great  length  ;  for  tight  bandages,  by  pro¬ 
ducing  an  immoderate  degree  of  rea&ion  in  the  containing 
parts  to  which  they  are  applied,  inftead  of  anfwering  the 
purpofe  for  which  they  were  intended,  have  evidently  the 
contrary  effedl.  Indeed  the  greateft  length  to  which  pref- 
fure  in  fuch  cafes  ought  to  go,  fhould  be  to  ferve  as  an  eafy 
174  fupport  to  the  parts  affe&ed,  and  no  farther. 

Method  of  In  performing  the  operation  for  aneurifm,  the  firft  ftep 
performing 0Ug]lt  to  be  to  obtain  a  full  command  of  the  circulation  in 
tion^or^  the  inferior  part  of  the  member  by  means  of  the  tourniquet, 
aneurifm.  This  being  done,  the  patient  fhould  be  fo  placed,  that  the 
difeafed  limb,  on  being  ftretched  on  a  table,  is  found  to  be 
of  a  proper  height  for  the  furgeon ;  who,  as  the  operation 
is  generally  tedious,  ought  to  be  feated.  ^1  he  limb  being 
properly  fecured  by  an  affiflant,  the  operator  is  now  with 
the  fcalpel,  Plate  CCCCLXXXVI1.  fig.  18.  to  make  an  in- 
cifion  through  the  flcin  and  cellular  fubflance  along  the  whole 
courfe  of  the  tumor  ;  and  as  freedom  in  the  remaining  parts 
of  the  operation  is  here  a  matter  of  much  importance,  it  is 
'  even  of  ufe  to  carry  this  external  incifion  half  an  inch  or  fo 
both  above  and  below  the  farthell  extremities  of  the  fwel- 
Yi  ng. 

All  the  effufed  blood  ought  then  to  be  wiped  off  by 
means  of  a  fponge  ;  and  the  fofteft  part  of  the  tumor  be¬ 
ing  difeovered,  an  opening  ought  there  to  be  made  into  it 
with  the  lancet,  Plate  CCCCLXXXVII.  fig.  19.  large 
enough  for  admitting  a  finger  of  the  operator’s  left-hand. 
This  being  done,  and  the  finger  introduced  into  the  cavity 
of  the  tumor,  it  is  now  to  be  laid  open  from  one  extremity 
to  the  other,  by  running  a  blunt-pointed  biftoury,  Plate 
CCCCLXXXVII.  fig.  20.  along  the  finger  from  below  up¬ 
wards,  and  afterwards  from  above  downwards,  fo  as  to  lay 
the  whole  cavity  fairly  open. 

The  cavity  of  the  tumor  being  thus  laid  freely  open,  all 
the  coagulated  blood  is  to  be  taken  out  by  the  fingers  of 
the  operator,  together  with  a  number  of  tough  membra¬ 
nous  filaments  commonly  found  here.  The  cavity  of  the 
tumor  is  now  to  be  rendered  quite  dry,  and  free  from  the 
blood  which,  on  the  firft  opening  of  the  fwelling,  i3  dif- 
charged  into  it  from  the  veins  in  the  inferior  part  of  the 
member :  the  tourniquet  is  then  to  be  flackened  to  difeover, 
not  only  the  artery  itfelf,  but  the  opening  into  it,  from 
y 75  whence  the  blood  collected  in  the  tumor  has  been  all  along 
Method  of  difehanred.  This  being  done,  the  next  point  to  be  deter* 
fecuring  joined  is  the  manner  of  fecurin£  this  opening  into  the  ar- 
of^he^rTe- tcry>  as  t0  prevent  in  future  any  farther  effuiion  of  blood. 
ivf  Various  means  have  been  propofed  for  accomplifhiiig  this  ; 

but  the  effefts  of  all  of  them  may  be  comprehended  under 
✓  ^5  the  three  following  heads. 

By  aftrin-  1 .  The  effe&s  of  ligature  upon  a  large  artery  having  on 
gents,  fome  occafions  proved  fatal  to  the  inferior  part  of  the  mem¬ 
ber,  it  was  long  ago  piopofed,  that  fo  foon  as  the  opening 
into  the  artery  has  been  difeovered,  inftead  of  applying  a 
ligature  round  it,  which  for  certain  is  to  obliterate  its  ca- 
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vity  entirely,  a  piece  of  agaric,  vitriol,  alum,  or  any  other  Aneurifm 
aftringent  fnbitance,  fhould  be  applied  to  the  orifice,  in  or- 
der  if  poftible  to  produce  a  reunion  ©f  its  Tides. 


i?l 


2.  Upon  the  fame  principle  with  the  preceding,  viz.  that  Or  by V 
of  ft  ill  preferving  the  circulation  in  the  artery,  it  was  feveral  turcs, 
years  ago  propofed  by  an  eminent  furgeon  of  Newcaftle,  Mr 
Lambert,  that  the  orifice  in  the  artery  fhould  be  fecured  by 
means  of  the  twifted  future.  A  fmall  needle  being  puftied 
through  the  edges  of  the  wound,  they  are  then  directed  to 
be  drawn  together  by  a  thread  properly  twilled  round  the 
needle,  as  was  formerly  dire&ed  when  treating  of  futures. 

Strong  objections,  however,  occur  to  both  of  thefe  me¬ 
thods.  In  the  firft  place,  no  aftringent  application  with 
which  we  are  acquainted  is  pofleffed  of  fuch  powers  as  to 
deferve  much  confidence.  In  almoft  every  inftance  in  which 
they  have  been  ufed,  the  hemorrhagy  has  recurred  again 
and  again,  fo  as  to  prove  very  diftreffing,  not  only  to  the 
patient,  but  to  the  practitioner  in  attendance  ;  little  or  no 
attention  is  therefore  to  be  paid  to  remedies  of  this  kind  in 
ordinary  practice. 

Mr  Lambert’s  method  of  ftitching  the  orifice  in  the  ar¬ 
tery  is  certainly  a  very  ingenious  propofal ;  and  would  in 
all  probability,  at  leaft  in  moft  inftancqs,  prove  an  effectual 
flop  to  all  farther  difeharge  of  blood  :  but  as  we  have  yet 
only  one  inftance  of  its  fuccefs,  little  can  be  faid  about  it. 

Two  material  objections,  however,  feem  to  occur  to  this 
praCtice.  One  is,  that  in  the  operation  for  the  aneurifm, 
in  almoft  every  inftance,  a  very  few  only  excepted,  the  ar¬ 
tery  lies  at  the  back-part  of  the  tumor ;  fo  that  when  all  the 
collected  blood  is  removed,  there  is  fuch  a  depth  of  wound, 
that  it  mull  be  always  a  very  difficult  matter,  and  on  many 
occafions  quite  impracticable,  to  perform  this  nice  operation 
upon  the  artery  with  that  attention  and  exaCtnefs  which,  in 
order  to  enfure  fuccefs,  it  certainly  requires.  But  there  is 
another  very  material  objection.  By  introducing  a  needle 
through  the  Tides  of  the  orifice,  and  drawing  thefe  together 
by  a  ligature,  the  cavity  of  the  artery  muft  undoubtedly  be 
at  that  point  much  diminifhed.  Indeed  Mr  Lambert,  in  his 
account  of  the  cafe  in  which  this  operation  was  performed, 
acknowledges  that  the  diameter  of  the  artery  was  thereby 
diminifhed.  Now  the  paffage  of  the  blood  being  thus  con- 
traCled  at  one  point,  the  impulfe  upon  that  particular  part 
muft  be  very  confiderable  :  80  that  the  very  remedy  em¬ 
ployed  for  the  cure  of  one  fpecies  of  aneurifm,  will  in  all 
probability  prove  a  very  powerful  agent  in  inducing  another; 
for  the  blood  4being  thus  obftruCted  in  its  uftial  courfe,  there 
will  be  no  fmall  danger  incurred  of  a  dilatation  being  pro¬ 
duced  immediately  above  this  preternatural  ftriClure. 

3.  Neither  of  the  methods  we  have  yet  been  confider- 
ing  being  found  eligible  for  fecuring  the  orifice  in  the  ar¬ 
tery,  we  fhall  now  proceed  to  deferibe  the  ordinary  manner 
of  performing  this  operation  ;  which  confifts  in  obliterating 
the  arterial  cavity  entirely  by  means  of  ligatures.  ^ 

The  artery  being  laid  bare  in  the  manner  direCled,  and 
the  coagulated  blood  being  carefully  removed  from  the  ca- doing 1:1 
vity  of  the  tumor,  on  the  tourniquet  being  now  flackened hgatliri' 
fo  as  to  bring  the  orifice  in  the  artery  into  view,  a  fmall 
probe  curved  at  the  extremity  is  to  be  introduced  at  the 
opening,  in  order  to  raife  the  artery  from  the  neighbouring 
parts,  fo  as  that  the  furgeon  may  be  enabled  with  certainty 
to  pafs  a  ligature  round  it,  without  comprehending  the  con¬ 
tiguous  nerves,  which  in  general  run  very  near  to  the  large 
blood- veftels  of  a  limb.  By  this  precaution  the  nerves  may 
be  always  avoided ;  and  by  doing  fo,  a  great  deal  of  mil- 
chief  may  be  prevented,  which  otherwife  might  fupervene. 
When  the  diforder  is  fituated  either  in  the  ham,  or  in  the 
ufual  part  of  blood-letting  in  the  arm^  bending  the  joints  of 
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Areurifms.  the  knee  or  of  the  elbow,  as  it  relaxes  the  artery  a  little, 
;  renders  this  part  of  the  operation  more  eafily  effected  than 
when  the  limbs  are  kept  fully  ftretched  out. 

The  artery  being  thus  gently  feparated  from  the  conti¬ 
guous  parts,  a  firm  waxed  ligature  mull  be  palled  round  it, 
about  the  eighth  part  of  an  inch  or  fo  above  the  orifice,  and 
another  mud  in  the  fame  manner  be  introduced  at  the  fame 
didance  below  it. 

The  ligatures  being  both  finifhed  in  the  manner  dire&ed, 
the  tourniquet  is  now  to  be  made  quite  loofe  ;  and  if  no 
blood  isdifeharged  at  the  orifice  in  the  artery,  we  may  then 
red  fatisfied  that  the  operation^  is  fo  far  properly  com¬ 
pleted. 

The  wound  is  now  to  be  lightly  covered  with  foft  lint, 
with  a  pledgit  of  any  emollient  ointment  over  the  whole  ; 
and  a  comprefs  of  linen  being  applied  over  the  dredings,  all 
the  bandage  in  any  degree  requihte  is  two  or  thre£  turns 
of  a  roller  above  and  as  many  below  the  centre  of  the 
wound,  making  it  prefs  with  no  more  tightnefs  than  is  ab- 
folutely  neceffary  for  retaining  the  application  we  have  jud 
now  mentioned. 

The  patient  being  now  put  into  bed,  the  member  fhould 
be  laid  in  a  relaxed  podure  upon  a  pillow,  and  ought  to  be 
fo  placed  as  to  create  the  lead  podible  uneafinefs  from  the 
podure  in  which  it  is  laid. 

As  the  operation  for  the  aneurifm  is  always  tedious,  and 
produces  much  pain  and  irritation,  a  full  dole  of  laudanum 
fhould  be  given  immediately  on  the  patient  being  got  into 
bed.  In  order  to  diminifh  fenfibility  during  fome  of  the 
more  capital  operations,  different  trials  have  been  made  of 
opiates  given  an  hour  or  fo  before  the  operation.  On 
fome  occasions  this  proved  evidently  very  lifeful ;  but  in 
others  it  feemed  to  have  the  contrary  effe&  ;  particularly  in 
weak  nervous  conditutions,  in  which  with  any  dofes,  how¬ 
ever  fmall,  they  appeared  to  be  rendered  more  irritable  and 
more  fufceptible  of  pain,  than  if  no  opiate  had  been  given, 
immediately  after  this  operation,  however,  an  opiate  ought 
to  be  exhibited,  to  be  repeated  occafionally  accordino-  to  tfie 

^  cate^Jf  thedegrCCS  °f  pain  and  reftleffnefs* 
i?  mb  after  fom^  pevv  ca^es  °*  ancurifm,  it  has  happened  that  the 

V  opera-  Pulie  in  tJie  under  part  of  the  member  has  been  difeovered 
on*  immediately  after  the  operation.  This,  however,  is  a  very 
raic  occurrence  :  For  as  this  diforder  is  feldom  met  with  in 
any  other  part  than  at  the  joint  of  the  elbow  as  a  confe- 
quence  of  blood-letting,  and  as  it  rarely  happens  that  the 
brachial  artery  divides  till  it  paffes  an  inch  or  two  below 
that  place,  the  trunk  of  this  artery  is  therefore  moil  fre¬ 
quently  wounded  ;  and  when,  accordingly,  the  ligature,  in 
this  operation,  is  made  to  obliterate  the  paifage  of  almoft 
the  whole  blood  which  went  to  the  under  part  of  the  arm 

*  .'IT  C“  bC  Ae  lc,af\  reafon  to  e*Pe&  any  pulfation  at 

the  wnft,  till  in  a  giadual  manner  the  anaftomofing  branches 
of  the  artery  have  become  fo  much  enlarged  as  to  tranfmit 
fuch  a  quantity  or  Wood  to  the  inferior  part  of  the  member 

as  ‘s  ufficient  for  aftmg  as  a  ftimulus  tc  the  larger  branches 
or  the  artery.  & 

Immediately  after  the  operation,  the  patient  complains  of 
an  unufual  numbnefs  or  want  of  feeling  in  the  whole  mem- 
■  io  ,L  f  generally,  for  a  few  hours,  becomes  cold,  it 

fort  re  °b  t0  11  properly  covered  with  warm 

Bartfhel  ’  ann 0rd/!'-f0  ferve  as  a  Ken:le  ftimulus  to  the 
foace  of  7’ m  rf 6  (nA,°nr  3ppear  t0  be  of  I"  the 

the  number °n-  r  e  °UrS  f,'°m  the  °P«“,  although 

be"in!ureIS  !  C“‘nnlf’  the  beat  of  the  parts  generally 

of  a  few  hour11™  ’  ^  a*  pre^llent^  happens,  in  the  courfe 
o  a  tew  hours  more,  that  all  the  inferior  part  of  the 

ber  becomes  even  preternaturally  warm.  P 

name  ately  after  this  operation,  the  want  of  feeling 
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the  parts  is  often  very  great ;  and  in  proportion  as  the  cir-  Aneurifim- 
culation  in  the  under  part  of  the  member  becomes  more  con- v— — \r— 
fiderable,  the  degree  of  feeling  alfo  augments.  If  we  could 
fuppofe  the  nerves  of  the  parts  below  to  be  always  included 
in  the  ligature  with  the  artery,  that  numbnefs  which  fuc- 
ceeds  immediately  to  the  operation  might  be  eafdy  ac¬ 
counted  for ;  but  it  has  been  alfo  known  to  happen  when 
nothing  but  the  artery  was  fecured  by  the  ligature. 

In  tire  mean  time,  the  patient  being  properly  attended 
to  as  to  regimen,  by  giving  him  cordials  and  nourifhing 
diet  when  low  and  reduced,  and  , confining  him  to  a  low 
diet  if  his  conftitution  is  plethoric,  the  limb  being  ftill  kept 
in  an  eafy  relaxed  poflure,  towards  the  end  of  the  fourth  or 
fifth  day,  fometimes  much  fooner,  a  very  weak  feeble  pulfe 
is  difeovered  in  the  under  part  of  the  member,  which  beco¬ 
ming  ftronger  in  a  gradual  manner,  the  patient  in  the  fame 
proportion  recovers  the  ufe  and  feeling  of  the  parts. 

So  foon  as  there  is  an  appearance  of  matter  having  form¬ 
ed  freely  about  the  fore,  which  will  feldom  happen  beforfc 
the  fifth  or  fixth  day,  an  emollient  poultice  fhould  be  ap¬ 
plied  over  it  for  a  few  hours,  in  order  to  foften  the  dreffings, 
which  may  be  then  removed.  At  this  time  the  ligatures 
might  he  taken  away  ;  but  as  their  continuance  for  a  day 
or  two  longer  can  do  no  harm,  it  is  better  to  allow  them 
to  remain  till  the  iecond  or  third  drefling,  when  they  either 
drop  off  themfelves,  or  may  be  taken  away  with  perfeft 
fafety.  I  he  dreffings,  which  fhould  always  be  of  the  foft- 
eft  materials,  being  renewed  every  fecond  or  third  day  ac¬ 
cording  to  the  quantity  of  matter  produced,  the  fore  is  in 
general  found  to  heal  very  eafily  ;  and  although  the  patient 
may  for  a  confiderable  time  complain  of  great  numbnefs  and 
want  of  ftrength  in  the  whole  courfe  of  the  difeafed  limb, 
yet  in  mod  inftauces  a  very  free  ufe  of  it  is  at  laft  obtain¬ 
ed. 

Very  often  after  the  artery  feems  to  be  feeured  it  gives  Hen,o?rha. 
way,  and  fatal  hemorrhagies  enfue  ;  nor  is  the  patient  free  jries  often 
from  this  danger  for  a  great  length  of  time.  In  one  of  Mr  fneceed  the. 
Hunter’s  operations  the  artery  gave  way  on  the  26th  day .  °Peratioa- 
It  is  to  this  difficulty  of  procuring  adhefion  between  the 
fides  of  the  artery  that  a  great  part  of  the  danger  of  this 
operation  is  to  be  aferibed. 
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Of  Affections  of  the  Brain  from  Exter¬ 
nal  Violence- 


When  the  brain  is  comprefled,  a  fet  of  fymptoms  enfue  Synu  *oms 
extremely  dangerous,  though  fometimes  they  do  not  makeofJmpref- 


their  appearance  till  after  a  confiderable  interval.  But  atfionolth« 


whatever  time  they  appear,  they  are  uniformly  of  the  fame  brain' 
kind,  and  are  in  general  as  follow :  druwfinefs,  giddinefs, 
and  ltupefaftion,  dimnefs  of  fight,  dilatation  of  the  pupil  • 
and,  where  the  injury  done  to  the  head  is  great,  there  is 
commonly  a  difeharge  of  blood  from  the  eyes,  nofe  and 
ears.  Sometimes  the  fractured  bone  can  be  difeovered 
through  the  integuments,  at  others  it  cannot.  There  is  an 
irregular  and  opprefied  pulfe,  and  fnoring  or  apoplectic  fter- 
tor  in  breathing.  There  is  likewife  naufea  and  vomiting 
with  an  involuntary  difeharge  of  fasces  and  urine.  Among 
the  mufcles  of  the  extremities  and  other  parts,  there  is  loft 
of  vo.untary  motion,  convulfive  tremors  in  fome  parts  of  the 
body,  and  palfy  in  others,  tfpecially  in  that  fide  of  the  bo¬ 
dy  which  is  oppolite  to  the  injured  part  of  the  head. 

.  Some  cf  the  milder  thefe  fymptoms,  as  vertigo,  ftuoefac. 
tion  and  a  temporary  lofs  of  fenfibility,  are  frequently ‘indu¬ 
ced  by  flight  blows  upon  the  head,  but  commonly  foon  dii'ap- 
pear,  either  by  reft  alone,  or  by  the  means  to  be  afterwards 
pointed  out.  But  when  any  other  fymptoms  enfue,  fuch  as  di¬ 
latation  of  the  pupils,  and  efpecially  when  much  blood  i, 

(liim 
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Fraflarj  dlfebarretl  from  the  eyes,  nofe,  and  ears,_  and  that  there  is 
ami  Dejir«'f-an  ;ny0]llntary  difcharge  of  feces  and  urine,  it  may  he  rea- 


,  -an  involuntary  difcharge  of  farces  and  urine,  it  may 

iu,n  ol  the  r  1 1„  concluded  that  compreffion  of  the  brain  is  induced. 
Cranium,  .  .i  _  i _ natural 


When,  however,  it  appeare  that  the  patient  ha3  loft  a  fuffi-  Frai<tors 
c;e!it  quantity;,  the  veffels  ought  to  be  fecured.  *?dI)eW 


&  C. 
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.Caufes  of 
ihtfe. 


laDiV  COUCUlUt-U  - 

The  cavity  of  the  cranium,  in  the  healthy  and  natural 
{fate,  is  everywhere  completely  filled  by  the  brain  ;  whatever 
therefore  diminifhes  that  cavity,  will  produce  a  compreffion 

of  the  brain.  # 

The  caufes  producing  fuch  a  diminution  may  be  ot  vari¬ 
ous  kinds,  as  fra&ure  and  deoreffion  of  the  bones  of  the  cra¬ 
nium  ;  the  forcible  introduction  of  any  extraneous  body  into 
the  cavity  of  the  cranium ;  efFufion  of  blood,  ferum,  pus,  01 
any  other  matter  ;  the  thicknefs  of  the  bones  of  the  cranium 
in  certain  difeafes,  as  in  lues  venerea,  rickets,  or  fpina  ventofa; 
or  water  ccrile&ed  in  hydrocephalous  cafes.  The  firft  fet  of 
caufes  fhnll  be  confidcred  in  their  order.  I  he  four  lad 
mentioned  belong  to  the  province  of  the  phyfician,  and  have 
been  confidered  in  a  former  part  of  this  Work. 

Sect.  I.  Of  Fradure  and  Depreffion  of  the  Cranium  produ¬ 
cing  Compreffion  of  the  Brain. 

Fractures  of  the  cranium  have  been  differently  diftin- 
guifhed  by  different  authors  ;  but  it  feems  fufficient  to  di¬ 
vide  them  into  thofe  attended  with  depreflion,  and  thofe 
-which  are  not  fo. 

In  fra&ure  and  deprefifion  of  the  cranium,  the  treatment 
'Ought  to  be,— to  difeover  the  fituation  and  extent  of  the 
fracture  to  obviate  the  effects  of  the  injury  done  to  the 
brain,  by  railing  or  removing  all  the  depreffed  parts  of  the 
bone  ; — to  endeavour  to  complete  the  cure  by  proper  dref- 
,  *  lings,  and  attention  to  the  after  treatment. 

Method  of  When  the  teguments  correfpondmg  to  the  injury  done  to 
Vlifcovering  the  bone  are  cut  or  lacerated,  and,  as  is  fometimes  the  cale, 

‘  the  fitua-  entirely  removed,  the  Hate  of  the  fra&ure  is  immediately  dii- 
£ion  ot  lrac-covcred  .  but  when  tlie  Integuments  of  the  fkull  remain  en- 

cranium!  6  tire,  even  though  the  general  fymptoms  of  fra&ure.  be  pre- 
fent,  there  is  fometimes  much  difficulty  in  afeertaining  it. 
When,  however,  any  external  injury  appears,  particularly 
a  tumor  from  a  recent  contufion,  attended  by  the  fymptoms 
already  deferibed,  there  can  be  no  doubt  of  the  exillence  of 
a  fra&nre,  But  it  fometimes  happens  that  compreffion  ex- 
ifts  without  the  fmalleft  appearance  of  tumor.  In  fuch  cafes, 
the  whole  head  ought  to  be  lhaved,  when  an  inflammatory 
foot  may  frequently  be  obferved.  Sometimes  the  place  of 
the  fra&ure  has  been  difeovered  by  the  patient  applying  the 
hand  frequently  on  or  near  fome  particular  part  ol  the  head. 

When  the  fymptoms  of  a  compreffed  brain  are  evidently 
marked,  no  time  ought  to  be  loll  in  fetting  about  an  exa¬ 
mination  of  the  Hate  of  the  cranium,  wherever  appearances 
point  out,  or  even  lead  us  to  conje&ure,  in  what  part  a  frac¬ 
ture  may  be  fituated.  For  this  purpofe  an  incilion  is  to  be 
made  upon  the  fpot  through  the  integuments  to  the  furface 
of  the  bone,  which  mufl  be  fnfficiently  expofed  to  admit  of 
a  free  examination. 

Some  authors  have  recommended  a  crucial  incifion ;  others 
one  in  form  of  the  letter  T  ;  while  many  advife  a  confider¬ 
able  part  of  the  integuments  to  be  entirely  removed. .  But 
as  it  is  more  agreeable  to  the  prefent  mode  of  pra&ice  to 
fave  as  much  of  the  fkin  as  poffible,  a  firnple  incifion  is  ge¬ 
nerally  preferred,  unlefs  the  fra&ure  run  in  different  direc¬ 
tions,  and  then  the  incifion  muff  '/ary  accordingly.  It  will 
frequently  happen,  that  a  confiderable  part  of  the  integu¬ 
ments  muff  be  feparated  from  tjie  fkull,  in  order  to  obtain  a 
■diftin&  view  of  the  full  extent  of  the  fra&ure  ;  but  no  part 
of  the  integuments  is  to  be  entirely  removed. 

When  blood- veffels  of  any  confiderable  fixe  are  divided, 
either  before  or  in  time  of  the  examination,  they  ought  to 
3be  allowed  to  blood  freely,  as  in  no  cafe  whatever  is  the  lofs 
cS  blood  attended  with  more  advantage  than  the  prefent. 


mt  quantity,  tuc  vcucw  w  ^  avw-*™  f  yiCI 

After  the  integuments  have  been  divided,  if  the  fkull  be 
found  to  be  fra&ured  and  depreffed,  the  nature  of  the  cafe  is  ^ 
rendered  evident;  but  even  where  there  is  no  external  appear- ' — ^ 
ance  of  fra&ure,  tumor,  difcoloration,  or  other  injury,  if  the 
patient  continue  to  labour  under  fymptoms  of  a  coinpreffed 
brain  if  the  pericranium  has  been  feparated  from  the  bone, 
and  especially  if  the  bone  has  lofl  its  natural  appearance, 
and  has  acquired  a  pale  white  or  dufky  yellow  hue,  the 
trepan  ought  to  be  applied  without  hefitation  at  the  place 
where  thefe  appearances  mark  the  principal  feat  of  the  in- 


jury 


Y  • 

Again,  although  no  mark  either  of  fra&ure  or  of  any 
difeafes  underneath  fiiould  appear  on  the  outer  table  of  the 
bone,  yet  there  is  a  poffibility  that  the  inner  table  may  be 
fra&ured  and  depreffed.  This  indeed  is  not  a  common  oc- 
currence,  but  it  happens  probably  more  frequently  than  fur- 
aeons  have  been  aware  of ;  and  where  it  does  happen,  the  in. 
jury  done  to  the  brain  is  as  great,  and  attended  with  as  much 
danger,  as  where  the  whole  thicknefs  of  the  bone  is  beat  in. 

The  application  of  the  trepan  is  therefore  neceffary. 

But  if,  after  the  application  of  the  trepan,  it  happens 
that  no  mark  of  injury  appears  either  in  the  outer  or  in- 
ner  tabic  in  that  part,  or  in  the  dura  mater  below  it,  and 
that  the  fymptoms  ot  a  coinpreffed  brain  flill  continue,  a 
fra&ure  in  fome  other  part  is  to  be  fufpc&ed  ;  or  that  kind 
of  fra&ure  termed  by  pra&itioners  counter  f Jure,  where  the 
fkull  is  fra&ured  and  fometimes  depreffed  on  the  oppofite 
fide  to,  or  at  a  diftance  from,  the  part  where  the  injury  was 
received.  This  is  fortunately  not  a  very  frequent  occur¬ 
rence,  and  has  even  been  doubted  by  fome  ;  but  different  m- 
flances  of  it  have,  beyond  all  queftion,  been  found.  If 
therefore  the  operation  of  the  trepan  has  been  perfonned, 
and  no  fra&ure  is  difeovered,  no-  extravafation  appears 
on  the  furface  of  the  brain  ;  and  if  blood  letting  and  other 
means  ufually  employed  do  not  remove  the  fymptoms 
of  compreffion,  the  operator  is  to  fearch  for  a  frafture  on 
fome  other  part.  The  whole  head  fhould  again  be  exami- 
ned  with  much  accuracy  ;  and,  by  preffing  deliberately  but 
firmly  over  every  part  of  it,  if  the  fmalleft  degree  of  fenfi- 
bffity  remains,  the  patient  will  fltow  fig  ns  of  pain,  either  by 
moans  or  by  raifing  his' hands,  when  preffure  is  made  over 
the  fra&ured  part.  Ir,  this  way  fra&mes  have  been  fre¬ 
quently  dete&ed,  which  might  otherwife  have  been  con- 

cealed.  .  .  7 

Having  now  confidered  every  thing  preparatory  to  the  »;• 
operation^of  the  trepan,  we  fliall  next  point  out  the  means^1^. 
belt  adapted  for  the  removal  or  elevation  of  a  depreffed  Por* cingdeg 

tion  of  the  bone.  .  ,  ■  .  {erdft 

The  firft  thing  to  be  done  is,  after  {having  the  head,  to0i^ 
make  an  incifion  as  deep  as  the  bone,  and  dire&iy  upon  the  mu 

courfe  of  the  fra&ure.  #  . 

The  patient  ought  to  be  laid  on  a  table,  with  a  mattreii 
under  him,  while  his  head  is  placed  upon  a  pillow,  and  fe¬ 
cured  by  an  affiftani.  When  the  extent  of  the  fra&ure 
has  been  determined,  and  the  bleeding  from  the  incifeon 
flopped,  the  depreffed  bone  is  row  to  be  elevated  ;  but  pre¬ 
vious  to  this  it  is  neceffary  to  fearch  for  detached  pieces. 
Should  any  be  found,  they  ought  to  be  removed  by  a  patro* 
forceps  adapted  to  this  purpofe.  By  the  fame  inftrument 
any  fplinters  of  bone  which  may  have  been  beaten  in  may 
be  removed  ;  but  when  a  part  of  the  bone  is  beaten  in  e 
yond  the  level  of  the  reft  ot  the  cranium,  as  much  of  the  pe¬ 
ricranium  is  then  to  be  removed  by  a  rafpatory,  i  atc 
CCCCLXXXVIII.  fig.  21.  as  will  allow  the  trephine,  rlate 
CCCCLXXXVII I.  fig.  22.  to  be  applied;  or,  it  the  operate* 
incline,  for  the  fake  of  difpatch,  he  may  ufe  the 
1 
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Fradlure  Plate  CCCCLXXXV7IT.  fig.  2$.  and  24.;  or  the  operation 


—  -  -  ^  w  ^  i  mv.  auuu 

"fion  ofthe  my  be  be£un  and  finiflled  with  the  trephine,  while  the  trepan 
Cranium,  Perform  the  middk  and  principal  part  of  the  work. 
£cc.  Phis  part  »f  the  work  is  begun  by  making  a  hole  with  the 
7——  perforator  (fig.  24.),  which  :s  fcrewedon  to  the  lower  end 
of  fig.  23.  deep  enough  to  fix  the  central  pin  of  the  tre¬ 
phine,  in  order  to  prevent  the  faw  from  flipping  out  of 
its  central  courfe,  till  it  has  formed  a  groove  fufficientiy 
deep  to  be  worked  ftcadily  in  ;  and  then  the  pin  is  to 
be  removed.  If  the  bone  be  thick,  the  teeth  of  the  faw 
rnuft  be  cleaned  now  and  then  by  the  brufh  (fig.  23.) 
timing  the  perforation,  and  dipped  in  oil  as  often  as  it  is 
cleaned,  which  will  confiderably  facilitate  the  motion,  and 
render  it  more  expeditions;  making  it  at  the  fame  time 
much  lefs  difagreeable  to  the  patient,' if  lie  poflefs  his  fenfes. 
That  no  time  may  be  loft,  the  operator  ou<;ht  to  be  provi¬ 
ded  with  two  inftruments  of  the  fame  fize,  or  at  leaft  to  have 
two  heads  which  can  be  readily  fitted  to  the  fame  handle. 

Atter  having  made  fome  progrefs  in  the  operation,  the 
groove  ought  to  be  frequently  examined  with  a  pick-tooth, 
or  feme  fuch  inftrument,  in  order  to  difeover  its  depth  ;  and 
if  one  fide  happen  to  be  deeper  than  the  other,  the  operator 
ought  to  prefs  more  on  that  fide  which  is  (halloweft.  Pre¬ 
cautions  are  more  particularly  neceffary  when  the  operation 
is  performed  upon  a  part  of  the  Ikull  which  is  of  an  unequal 
thicknefs,  efpecially  after  the  lnftrument  has  pafled  the  di- 
ploe.  And  though  it  be  faid  by  writers  in  general  that  the 
lnftrument  may  be  worked  boldly  till  it  comes  at  the  diploe 
.  ( which  is  generally  known  by  the  appearance  of  blood), 

yet  the  operator  fliould  be  upon  his  guard  in  this  point,  ex¬ 
amining  from  time  to  time  if  the  piece  be  loofe,  left  thro’ 
inad  vertence  the  dura  mater  be  wounded  ;  for  in  fome  parts 
of  the  fleuft  there  is  naturally  very  little  diploe,  and  in  old 
"  ‘carccly  any  It  ought  likewife  to  be  remembered, 
that  the  fkulls  of  children  are  very  thin.  When  the  piece 
begins  to  vacillate,  it  ought  to  be  f. lapped  off  with  the  for. 
ceps  (hg.  26.),  or  levator  (fig  2 6.  a );  for  the  fawing 
ought  by  no  means  to  be  continued  till  the  bone  be  cut  quite 
through,  otherwife  the  inftrument  may  plunge  in  upon  the 
brain,  or  at  leaft  injure  the  dura  mater.  If  the  inner  edge 
of  the  perforation  be  left  ragged,  it  is  to  be  fmoothed 
with  the  lenticular  (fig  28.  b),  to  prevent  it  from  irritating 
he  dura  mater.  Particular  care  is  to  be  taken  in  ufing 
«  fhould  prefs  too  much  upon  the 

•  !lltnft  dt’P  1S  to  ra‘^e  the  c-eprefled  part  of  the  bone 
with  the  levator,  or  to  extra*  the  fragments  of  the  bone. 
Brumous  blood,  or  any  extraneous  body.  After  this,  if 
there  appear  reafon  to  apprehend  that  blood,  lymph,  or  mat- 
ter  is  contained  under  the  dura  mater,  it  ought  to  be  cau- 
tioufly  opened  with  a  lancet,  endeavouring  to  avoid  the 
running  upon  it,  or  lying  immediately  un- 


E  R  Y. 

When  the  fkull  is  injured  over  a  future,  and  it  i3  not 


blood- vefi’ds 
dcr  it. 

\he  trePa"  is  to  ^  ufed  on  account  of  a  fiflure  in 
which  the  bone  will  not  yield,  the  inftrument  (hould  be  ap¬ 
plied  fo  as  to  include  part  of  it,  if  not  diredlly  over  it  as  ft 
IS  inoft  nrnhahln  tlmt  _  r  .  ,  „  . .  ...  ?  as  it 


thought  advifable  to  ufe  the  trepan,  a  perforation  ought  to 
be  made  on  each  fide  of  the  future,  efpecially  in  young  fub' 
je&s,  in  whom  the  dura  mater  adheres  more  ftrongly"  than 
in  adults  ;  becaufe  there  cannot  be  a  free  communication 
between  the  one  fide  and  the  other,  on  account  of  the  at¬ 
tachment  of  that  membrane  to  the  future. 

After  the  elevation  of  the  deprefied  pieces,  or  the  remo¬ 
val  of  tliofe  which  are  quite  loofe,  the  extra&ion  of  extra¬ 
neous  bodies,  and  the  evacuation  of  extravafated  fluids,  &c. 
the  fore  is  to  be  dreffed  in  the  lighted  and  eafieft  manner; 
all  that  is  neceflary  being  to  apply  a  pledget  of  fine  feraped 
hut,  covered  with  fimple  ointment,  to  that  part  of  the  dura 
mater  which  is  laid  bare  by  the  trepan,  or  otherwife  ;  after 
which  the  edges  of  the  fcalp  are  to  be  brought  together  or 
nearly  fo,  and  another  pledget  laid  along  the  whole  courfe  of 
the  wound  ;  a  piece  of  fine  foft  linen  is  to  be  laid  over  all, 
and  the  drefiings  may  be  retained  in  their  place  by  a  com¬ 
mon  night- cap  applied  clofe  to  the  head,  and  properly 
fixed.  r  * 

1  he  patient  is  to  be  placed  in  as  eafy  a  pofition  in  bed 
as  pofiible,  with  his  head  and  fhoulders  elevated  a  little  more 
than  ordinary.  If  the  operation  be  attended  with  fuc- 
cefs,  the  patient  will  foon  begin  to  {how  favourable  fymp- 
toms ;  he  will  foon  fhow  figns  of  increafing  fenfibility,  and 
the  original  bad  fymptoms  will  gradually  difappear.  After  this 
he  ought  to  be  kept  as  quiet  as  pofiible  ;  proper  laxatives 
are  to  be  adminiftered,  and  fuch  as  may  be  leaft  of  a  nau- 
ieatmg  nature.  His  food  ought  to  be  fimple  and  eafy  of 
digeftion,  and  his  drink  of  the  moft  diluent  kind.  If  he 
complain  of  the  wound  being  uneafy,  an  emollient  poultice 
lhould  be  immediately  applied,  and  renewed  three  or  four 
times  m  the  twenty -four  hours.  By  thefe  means  there  will 
commonly  be  a  free  fuppuration  from  the  whole  furface  of 
the  fore. 

Every  time  the  wound  is  drefied,  the  purulent  matter 
ought  to  be  wiped  off  from  it  with  a  fine  warm  fponge  ; 
and  if  any  degree  of  fioughinefs  take  place  on  the  dura  ma¬ 
ter  or  parts  adjacent,  it  will  then  be  completely  feparated. 
Granulations  will  begin  to  form,  which  will  continue  to  in¬ 
crease  till  the  whole  arife  to  a  level  with  the  furface  of  the 
cranium.  The  edges  of  the  fore  are  now  to  be  dreffed  with 
cerate  ftraps,  and  the  reft  of  it  covered  with  fine  foft  lint, 
ept  gently  prefled  on  by  the  night-cap  properly  tied, 
in  this  way  the  cure  will  go  on  favourably  ;  luxuriance  of 
granulations  will  commonly  be -prevented  ;  the  parts  will  ci- 
catnze  kindly;  and  as  all  the  /kin  has  been  preferved  in 

making  the  firft  incifion,  the  cicatrix  will  be  but  little  ob- 
lerved. 

But  things  do  not  always  proceed  in  this  favourable  man¬ 
ner.  Sometimes  in  a  few  hours  alter  the  operation  the 
patient  ts  fuzed  with  a  kind  of  reftleffnefs,  tolling  his  arms, 
and  endeavounng  to  move  lnmfclf  in  bed,  while  the  fymp¬ 
toms  of  a  compreffed  brain  lemain  nearly  the  fame  as  for¬ 
merly.  In  this  cafe,  efpecially  if  the  pulfe  be  quick  and 
itrong,  the  patient  ought  to  be  bled  freely,  as  there  will  be 
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is  moft  probable  that  the  extravafated  fluid  udlTbe  fnnnH  r  g’  r°' Ught  t0  be  bIed  fredA  as  there  will  be 

under  it.  And  when  d*  M™m,tio„  in  th. 

.1  may  bn  prop,,  to  m,k,  a  pnrfWa*,  „  a  ;  »™»-  !»"«'»«•,  tl»ugh  the :  trepan  h»  bean  proptriyap. 

>1  ed.  che  fymptoms  are  not  relieved,  on  account  or  extrava- 
iated  fluids  collefted  internally  under  the  dura  mater,  or  be¬ 
tween  the  pia  mater  and  brain,  or  in  the  cavity  of  the  ven- 
tricks.  Hie  danger  in  thefe  cafes  will  be  in  proportion  to 
the  depth  of  the  collection.  Particular  attention  therefore 
ought  always  to  be  paid  to  the  ftate  of  the  dura  mater  af. 
ter  the  perforation  has  been  made.  If  blood  be  colled 
below  the  dura  mater,  this  membrane  will  be  found  tenfe, 
dark  coloured,  elaftic,  and  even  livid;  in  which  cafe,  an 
opening  becomes  abfolutely  neceffary  to  difeharge  the  extras 
^  vafated 


it  may  be  oper  to  mak£  a  perforat;o„  Tthe 

ci°  f  C3n  *  °fVC'n.ient,f  brougi>t  into  view  ;  and  ft,  fome 
cafefeveralperforations  may  become  neceffary. 

mov;  dCenD;‘ff!rf°POfed  t0  perf oration s  to  re- 

move  deprtffed  fragments  of  the  bone  which  are'  firmly  fix- 

and  hawino  the  internal  furface  larger ‘than  th*  *  7  1 

or  to  ralf^  r  rr  •  ,  .  .  o  tnan  the  external, 

or  raik  them  fufficientiy,  it  is  neceffary  to  apply  the  fe 

cs;,'5,i'“crrtw  5-  “poirll'i  *>  p»; 

«h.i„,,J.,d",“  L«r'  “  P”,tn‘  trouble  of  cutting 
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vafated  Said.  Gentle  (cratches  are  to  be  made  with  a  fcal. 
pel,  till  a  probe  (fig.  27  )>  or  dire&ory  (fig.  2$.),  can  be 
introduced  ;  upon  which  the  membrane  is  to  be  iumcieitUy 
divided  in  a  longitudinal,  and  fometimes  even  in  a  crucial 
1  direaion,  till  an  outlet  to  the  fluid  be  given.^ 

After  the  dura  mater  has  been  cut  in  this  manner,  there 
is  fome  danger  of  the  brain  protruding  at  the  opening  ;  but 
the  danger  from  this  is  not  equal  to  the  bad  effeCis  ariiing 
from. effufed  fluids  .eompreffing  the  brain. 

A  troublcfome  and  an  alarming  appearance  now  and  then 
follows  the  operation  of  the  trepan  ;  namely,  the  excrescen¬ 
ces  called  fungi,  formerly  fuppofed  to  grow  immediately 
from  the  furface  of  the  brain,  but  which,  in  general,  origi¬ 
nate  from  the  furface  of  the  dura  mater  or  cut  edge  of  the 
bone  granulating  too  luxuriantly. 

It  often  happens  that  they  pofTefs  little  fenfibility  ;  and 
then  the  belt  method  to  prevent  their  rifing  to  any  great 
height  is  to  touch  them  frequently  with  lunar  cauftic :  but 
fome  cafes  occur  where  their  fenfibility  is  fo  great  that 
they  cannot^  be  touehed,  unlefs  they  hang  by  a  fmall  neck  ; 
and  then  a  ligature  may  be  put  round  them,  and  tightened 
from  time  to  time  till  they  drop  off,  which  will  commonly 
be  in  the  courfe  of  a  few  days.  It  feldom  happens,  how¬ 
ever,  that  there  is  any  occafion  for  applying  fuch  means  for 
the  removal  of  thefe  tumors,  for  they  generally  fall  off  as 
the  perforations  of  the  bone  fill  up. 

It  they  do  not,  as  the  connexion  between  them  and  the 
brain  will  be  then  in  a  great  meafure  intercepted,  they  may 
be  with  more  fafety  removed,  either  by  excilion,  by  cauftic, 

or  by  ligature.  . 

The  cure  being  thus  far  completed,  only  a  fmall  cicatrix 
will  remain,  and  in  general  the  parts  will  be  nearly  as  firm 
as  at  firft :  bet  when  much  of  the  integuments  have  been 
feparated  or  deftroyed,  as  they  are  never  regenerated,  the 
bone  will  be  left  covered  only  by  a  thin  cuticle,  with  fome 
fmall  quantity  of  cellular  fubftance.  When  this  is  the  cafe, 
the  perfon  ought  to  wear  a  piece  of  lead  or  tin,  propeily 
fitted  and  lined  with  flannel,  to  prated  it  from  the  cold  and 
other  external  injuries. 

This  is  the  method  now  commonly  pra&ifed  in  cafes  of 
comprefiion  ;  but  it  frequently  happens,  that  inftead  o"  com- 
preilion,  iuch  a  degree  of  concuffion  takes  place  that  no 
affi dance  from  the  trepan  can  be  attended  with  any  advan¬ 
tage  ;  for  the  efFeds  of  concuffion  are  totally  different  from 
thofe  of  compreffion,  and  therefore  to  be  removed  in  a  dif¬ 
ferent  manner.  , 
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i3  rendered  infenfible,  it  is  extremely  difficult  to  diftinguifti  C 
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Sect.  II.  Of  Concuffion  of  the  Brain. 

By  concuffion  of  the  brain  is  meant  fuch  an  injury,  from 
external  violence,  as  either  obffruds  or  deilroys  its  func¬ 
tions,  without  leaving  behind  it  fuch  maths  as  to  allow  its 
nature  to  be  afeertained  by  diffedion. 

Molt  of  the  fymptoms  attending  compreffion  of  the  brain 
occur  alio  in  concuffion  ;  but  in  a.  compreffed  date  of  the 
brain  they  are  more  permanent.  There  is  no  discharge  of 
blood  from  the  eyes,  nofe,  or  ears,  which  frequently  hap¬ 
pens  in  compreffion  ;  and  inftead  of  that  apopledic  ftertor 
in  breathing  which  accompanies  compreffion,  the  patient 
feems  to  be  in  a  found  and  natural  deep.  The  pulfe  is  ir¬ 
regular  and  flow  in  compreffion,  and  grows  ftronger  and 
fuller  by  blood-letting ;  but  in  concuffion  it  is  weaker,  be¬ 
ing  foft  and  equal,  and  finks  by  blood-letting.  There  are 
betides  convulfions  in  compreffions,  which  are  not  obferved 
in  a  Hate  of  concuffion.  The  fymptoms  arifi-ng  from  con¬ 
cuffion  come  on  immediately  after  the  injury  is  received. 
In  the  violent  degrees  of  thefe  the  patient  remains  quite 
infenfible ;  the  pupils  are  much  dilated,  and  do  notcontrad 
though  the  eyes  be  expofed  to  the  ftrongeft  light. 

In  more  violent  fymptoms,  efpecially  when  the  patient 


between  concuffion  and  depreffion  ;  for  fymptoms  which 
have  been  fuppofed  to  arife  entirely  from  concuffion  have, 
after  death,  been  found  to  be  owing  to  extravafation  or  un¬ 
til  (covered  fradure  ;  and  extravafation  has  been  blamed, 
when,  on  diffedion,  not  the  leaft  morbid  appearance  could  be 

difeovered.  #  190 

In  concuffion  the  pulfe  will  frequently  fink  and  become  Treatment, 
feeble,  even  after  the  difeharge  of  eight  or  ten  ounces  of 
blood:  In  doubtful  cafes,  therefore,  blood-letting  {hould  be 
pradifed  with  great  caution.  II  the  pulfe  become  fuller 
and  ftronger  after  difeharging  a  moderate  quantity,  if  the 
blood  appear  fizy,  and  efpecially  if  the  patient  become 
more  fenlible,  it  may  be  concluded  that  the  fymptoms 
depend  upon  extravafation,  depreffion  of  the  fkull,  or  fome 
degree  of  inflammation  ;  and  as  long  as  advantage  feems 
to  be  derived  from  blood-letting,  we  may  repeat  it  :  but 
if,  upon  drawing  a  few  ounces  of  blood,  the  pulfe  becomes 
feeble,  and  efpecially  if  along  with  this  the  patient  become 
more  weakly,  we  {hould  immediately  defift  from  any  farther 
evacuation  of  blood;  and  in  place  of  it  we  ought  to  give 
fuch  remedies  as  may  fupport  and  ft  re  n^  then  the  patient; 
cordials  ought  to  be  given  internally, and  ftimulants  applied 
externally.  Warm  wine  {hould  be  given  in  proportion  to 
the  degree  of  debility  induced ;  the  patient,  who  is  apt,  in 
this  cafe,  to  become  cold,  {hould  be  kept  warm  by  proper 
coverings  ;  a  blifter  ought  to  be  put  to  all  that  part  of  the 
head  in  which  the  (kin  lias  not  been  injured  ;  finapis  (hould 
be  applied  to  the  feet ;  gentle  laxatives  are  ufelul,  and 
finould  be  regularly  given,  fo  as  to  keep  the  body  open. 

If  the  patient  cannot  fwallow  wine  in  fufficient  quan¬ 
tity,  volatile  alkali,  ardent  fpirits,  and  other  cordials  of 
a  ftimulating  kind,  fhould  be  given.  In  concuffions  of  the 
brain,  Mr  Bromefield  has  recommended  the  ufe  of  opiates, 
and  feveral  other  practitioners  agree  with  him ;  though  lome 
confider  it  as  hurtful  in  the  early  ftages  of  the  ditorder,  and 
are  of  opinion  that  even  wine  and  other  cordials  ought  to 
be  given  with  fome  degree  of  caution.  Ifiues,  or  the  fre¬ 
quent  repetition  of  blifters  to  the  different  parts  ot  the  head 
and  neck,  by  which  an  almoft  conftant  dim  ulus  is  preier- 
ved,  are  much  recommended.  When  patients  are  re« 
covering  from  accidents  of  this  kind,  a  liberal  uie  ot  bark, 
ft  eel,  and  mineral  waters,  See.  have  lometimes  been  of  ter- 
vice.  When  the  ftomach  is  loaded,  gentle  vomits  become 
neceffary  ;  and  white  vitriol  is  reckoned  the  beft  in  fuch 
cafes  When  much  languor,  inactivity,  and  lols  of  me¬ 
mory  continue,  eledricity  long  applied  has  been  attended 
with  advantage.  This  remedy,  however,  would  be  hurt¬ 
ful  where  any  fymptoms  of  compreffion  or  inflammation  of 
the  brain  are  prefent. 


Sect.  I T I.  Of  Inflammation  of  the  Membranes  of  the  Brain ,  or 
of  the  Brain  itf elf ,  from  external  Violence. 


-  -  ,  -  .  iji 

Inflammation  of  the  brain  and  of  its  membranes  is  at- 


tended  with  fymptoms  which  occur  in  inflammations  af-ofinfoj 


feeling  other  parts  of  the  body,  and  from  fimilar  caufes,  and 
likewife  with  fymptoms  peculiar  to  the  brain  itfelf.  ThisJ^  ,(j 


and’*’ 


diiorder  differs  eifentially  from  concuffion  in  its  not  appear- ”^.0 
irtg  immediately ;  feldom  till  feveral  days  after  the  accident, 
and  fometimes  not  till  two,  three,  or  more  weeks,  or  even  as 
many  months,  have  elapfed ;  when  the  patient  begins  to 
fed  an  univerfal  uneafinefs  over  his  head,  attended  with  iift- 
leffnefs,  fome  degree  of  pain  in  the  part  upon  which  the 
injury  was  inflicted,  though  of  this  there  was  perhaps  no 
previous  fenfatiom  Thefe  fymptons  gradually  increalef 
the  patient  appears  dull  and  ftupid  ;  there  is  now  a  fenfa- 
tion  of  fulnefs,  as  if  the  brain  were  girt  or  compreffed ;  he 
complains  of  giddinefs  and  of  naufea,  which  fometimes  ter¬ 
minate  in  vomiting ;  he  is  hot,  and  extremely  uneafy  f  lllS 

fleep 
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lnflamma-  fleep  is  much  difturbed,  neither  natural  Deep  nor  that  pro- 

Bra^in  f&c!  CUred  °Piates  affor.dl’ng  him  relief ;  the  pulfe  is  hard 
\ - a°d  quick  ;  the  face  is.  flufhed;  the  eyes  inflamed,  and  un¬ 

able  to  bear  ail  expofure  to  much  light-  Sometimes,  where 
a  wound  of  the  head  accompanies  thefe  fymptoms,  its  edges 
become  hard  and  fwelled,  and  an  eryfipelatous  inflamma¬ 
tion  fpreads  quickly  over  the  whole  head,  and  efpecially  to¬ 
wards  the  forehead  and  eyelids,  which  frequently  fwell  to 
fuch  a  degree  as  to  flint  up  tlie  eyes  entirely.  This  fwell- 
ing  is  foft  and  painful  to  the  touch  ;  it  receives  the  im- 
preffion  of  the  finger,  and  frequently  originates  merely  from 
the  external  wound  ;  on  which  account  the  attending  fymp¬ 
toms  are  commonly  eafily  removed  by  the  means  bell  iuited 
to  erylipelas  of  the  parts.  In  a  few  inflances,  however, 
this  fymptom  is  likewife  conneded  with,  and  feems  to  ori¬ 
ginate  from,  fome  affedion  of  the  dura  mater.  Its  ten¬ 
dency  is  then  of  the  moft  dangerous  kind,  and  therefore 
requires  the  greateft  attention.  Soon  after  thefe  fymptoms 
become  formidable,  the  part  which  received  the  blow  be¬ 
gins  to  put  on  a  difeafed  appearance.  If  the  bone  has  been 
expofed  by  the  accident,  it  now  iofes  its  natural  complexion, 
becomes  pale,  white,  and  dry,  either  over  its  whole  fin-face 
or  in  particular  fpots :  but  when  the  bone  has  not  been 
denuded,  nor  the  fofter  parts  divided,  but  merely  contuied,. 
they  now  (well,  become  puffy,  and  painful  to  'the  touch  ; 
and  when  the  head  is  fhaved,  the  flein  over  the  part  afleded 
is  redder  than  the  reft  of  the  fcalp  ;  and  if  the  fwelled  part 
be  laid  open,  the  pericranium  will  probably  be  found  to 
be  detached  from  the  fkull,  and  a  little  bloody  fetid  ichor 
will  be  oblerved  between  this  membrane  and  the  bone, 
which  will  be  found  difcoloured  in  nearly  the  fame  manner 
as  it  it  had  been  laid  bare  from  the  beginning. 

By  the  application  of  proper  remedies  thefe  fymptoms 
are  frequently  entiiely  removed,*  but  when  negleded,  or 
when  they  do  not  yield  to  the  means  employed,  they  con- 
itantly  become  worfe.  Delirium  enfues  ;  the  patient  be¬ 
comes  extremely  hot ;  and  is  at  times  fei zed  with  flight  '/hi¬ 
ve  rings,  which  continue  to  increafe  and  are  attended  with 
feme  degree  ot  coma  01  ftupor.  The  former  fymptoms  now  in 
a  great  meafure  difappear  ;  palfy  of  one  fide  is  foon  followed 
by  deep  coma  ;  the  pupils  are  dilated  ;  the  urine  and  fsces 
a.e  paflea  involuntarily  ;  fubfultus  tendinum  and  other  con- 
v  uli  ion  sen  fue  ;  and  death  certainly  follows,  if  the  patient  be 
not  lpcedily  relieved.  r 

()t  the  above  fymptoms,  the  firft  fet  point  out  the  inflam¬ 
matory,  the  other  the  fnppuiative,  ftage  of  the  difeufe.  The 
remedies  which  are  ufeful  in  the  one  are  highly  improper  in 
toe  other.  During  the  inflammatory  llage,  blood-letting  is 
the  prmapal  remedy;  but  this  is  improper  after  the  fup- 
p  ative  fymptoms  appear,  for  then  the  trepan  is  the  only 
rg»  th»i  ?  that  can  give  relief.  Y 

(Method  of  The  indications  of  cure  are;  i.  To  employ  the  moft 
lure.  efleftual  means  for  preventing  inflammation.  *  2.  To  en- 
deavour  to  procure  the  refutation  of  inflammation  by  ge- 

caTnot'be  remo^i  ,remtr1!r*-  3*  When  the  inUammatfon 
cannot  be  removed  by  refolutton,  and  when  fuppuration  has 

aff  rl  /  ’  1°  gIV£,  a  free  Vent  t!-  ntattef  4.  If  e 

affeded  par  s  be  attacked  with  gangrene,  to  endeavour  to  re! 
move  it  and  obviate  its  efft&s. 

iisr  '.hnd“S 

g  for  them  proper  applrcatron,  and  if  inflamma- 
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uon  have  actually  commenced,  the  fecond  indication  ought  fnflaimna. 
then  to  be  attended  to.  For  this  purpofe,  blood-letting,  r°n  ri  f^e 
not  from  the  feet  according  to  the  advice  of  old  pra&i- , 
tioners,  but  as  near  as  poffible  to  the  part  affe&ed,  is  to  he 
performed,  by  leeching,  cupping,  or  fcarifying  with  a  lan¬ 
cet  oricalpel. 

When,  mftead  of  this,  general  blood  lettinrr  is  thought 
more  advifable,  it  is  commonly  reckoned  beft  to  open  the 
external  jugular  vein,  or  the  temporal  artery  ;  and  the  rule, 
with  regard  to  the  quantity  to  be  evacuated,  ought  to  be,  to 
draw  blood  as  long  as  the  pulfe  continues  firm  ;  to  that, 
in  violent  cafes,  taking  away  from  20  to  25  ounces  at  once 
will  be  found  to  anfwer  the  purpofe  better  than  to  extra# 
even  a  larger  quantity,  but  at  different  intervals.  A  few 
hours  afterwards,  if  the  fymptoms  continue  violent,  it  may 
be  proper  to  difeharge  an  additional  quantity  ;  but  this 
rnuft  depend  upon  the  ftrength  of  the  patient  and  the  ful- 
nefs  of  the  pulfe. 

Along  with  the  liberal  ufe  of  blood-letting,  brifk  pur-  And  purga* 
gatives  fhould  be  given.  Fhe  bowels  fhould  not  merely  bed^s* 
kept  open  ,*  but  in  order  to  receive  full  advantage  from  the 
pradice,  a  fmart  purging  fhould  be  kept  up  by  repeated 
dofes  of  calomel,  jalap,  or  fome  other  neutral  fait.  Where 
the  patient  cannot  fwallow  in  fufficient  quantity,  ftimulatino* 
injections  fhould  be  frequently  exhibited. 

A  moift  ftate  of  the  flein  is  ufeful  in  every  cafe  of  in¬ 
flammation,  and  ought  therefore  to  be  here  particularly  at¬ 
tended  to .  In  general’a  mild  perfpiration  may  be  induced’ 
by  applying  warm  fomentations  to  the  feet  and  legs,  and 
by  laying  the  patient  in  blankets  inftead  of  linen.  But 
when  thefe  means  are  inefficient,  diaphoretics  or  evenfudo- 
nr  cs  may  be  given. 

When  much  pain  or  reftlefihefs  takes  place,  opiates 
fhould  be  admimltered  freely,  which  are  now  found  to  be  at- 
tended  with  real  advantage. 

With  refpea  to  the  external  treatment  of  this  d.Torder, Fxterna! 
attention  fhould  be  paid  to  thofe  mean,  which  may  moft  treat, ncL. 
readily  induce  a  free  diicharge  of  purulent  matter  from  the 
feat  of  the  injury.  With  this  view,  if  the  original  acci¬ 
dent  be  attended  with  a  wound  or  divifion  of  the  integu¬ 
ments,  as  the  lips  of  the  fore  are  commonly  obferved  to  be 
hard,  painful,  and  dry,  it  fhould  be  covered  with  pledgets 
lpread  with  an  emollient  .ointment,  and  warm  emollient 
poultices  aid  over  the  whole ;  by  which  means,  and  efpeci¬ 
ally  by  a  frequent  renewal  of  the  poultices,  a  free  difeharge 
of  matter  will  commonly  be  induced,  and  the  bad  fvmp. 

moved""1'  Se"eral  7  be  much  mi%ated,  or  entirely  re- 

In  cafes  unattended  with  a  divifion  of  the  integuments,  as 
foon  as  it  is  fufpeded  that  bad  fymptoms  may  fupervene 
the  tumor  fhould  be  divided  down  to  the  pericranium  ;  and 

1  tbaV,memrbrane  te  found  feParated  from  the  bone,  it 
ought  likewife  to  be  divided  ;  and  by  inducing  a  fuppura- 
tion  in  the  way  already  mentioned,  the  inflammatory  fymp¬ 
toms  will  probably  be  removed.  As  matter  formed  here-  is 
commonly  of  an  acrid  nature,  and  therefore  apt  to  affeft 
the  bone,,  and  by  communication  of  veffels  the  membranes 
under  it,  mftead  of  wafting  time  till  fluduation  be  diftin&ly 
perceived,  a  free  inciiion  fhould  be  made  as  foon  as  a  tl  '  V 
rnortsobfervable.  But  this  would  be  extremdy  ilroil 

Mt!maftleatment  f  f  tUmr°rS  'vhich  immediately^ fuccLuo 

external ^njunes  ;  for  it  often  happens  that  fuch  tumors  dif¬ 
appear  fpoutaneoufly,  or  by  the  ufe  of  aftringent  applica- 

nea'rLt  ^V  7  W  ,i  3  tumor'  "tended  Jth  pain  ap. 
pears  at  a  diftant  period  upon  the  fpot  where  the  injury 

S!edCeiVed’  U  °Ught  t0  te  °Pened  33  f°°n  33  Per* 

The  next  part  of  the  praftice  regards  the  remedies  to  be 
R  2  .  ufed 


?JL,.  m  *.»  5K 

flough,  wjh  .  tendency 
‘~7VT~  to  gangrene  :  and  this  includes  the  third  and  fourth  rndica- 

"“te  fS'cmi-c  «»■=  »f  *•  **£  ”  k»r  byie 

>urari<-n  :nf?„tory  fymptoms,  inftead  of  yielding  to  the  remedies 

.  ISv  advifed!  increafmg  in  violence  ;  and  being  fucceeded 

bv  coma,  dilatation  of  the  pupils,  a  flow  and  fu.l  pulfe,  in- 
voluntary  difchargre  of  fxces  and  urine,  pally,  and  meg 
lar  convulfive  motions,  and  efpecially  when  there  fymptoms 

tained,  as  ro  other  remedy  can  be  depended  upon  tor  re- 
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place 


^  „„tp4  bv  the  accident  for  a  canfiderable  way  from  the  Woodsy 
fnrface  of  ^he  bone,  various  means  have  been  contrive!  for 
difcovering  the  nature  of  the  cafe  ;  as  pouring  ink  upon  the 
part  fufpeded  to  be  fractured,  which  in  cafe  of  a  injure 
cannot  be  wiped  entirely  off;  or  making  the  patient  ho  d  a 
hair  or  piece  of  catgut  between  his  teeth,  while  the  o  her 
extremity  of  it  is  drawn  tenfe,  which,  wnen  (truck,  is  laid 
to  produce  a  difagreeable  fenfation  in  the  fractured  part. 

But  inch  tefts  are  little  to  be  depended  cm  ;  ink  will  pene¬ 
trate  the  futures  ;  and  the  others  are  meffeaual,  unle.s  t^ 
fracture  be  extenf.ve,  and  the  pieces  confiderabl)  fePay-te- 
from  each  other.  The  oozing  of  the  blood  from  a  hffure 


LuCil  vLi**'*  •  *  -  • 

better  mark.  The  afeevtaining  of  this  point, 


liiovint  It.  the  opCTalion  of  the  «,»  M  beunroedi-  on,.  occr,  . 


ho  \v- 

ever,  appearanot'^ry  rnme^aT;' for'unlels  aWmg  fymptoms 
are  prefent,  although  there  (hould  be  a  fiflure,  no  op- 
T  .  tv  ....  .  _ J  fuz'Vi  Tvirintoms  occur,  the 

fiiTure 


aiciy  ciupiw i j  -  '  . 

as  mav  be  tufficient  for  evacuating  the  matter, 
the  lltiill  is  perforated,  little  or  no  matter  appear  between 
the  bone  and  membranes  ;  if  the  dura  mater  feem  more  tenfe 
than  ufual ;  this  membrane  is  likewife  to  be  opened,  fo  a,  to 
give  a  free  difeharge  to  any  matter  which  may  be  between 

the  brain  and  its  membranes.  ,  , 

When  it  is  perceived  that  the  dura  mater  has  already  be- 
come  doughy,  with  feme  tendency  to  gangrene  the  great- 
ed  danrer  is  to  be  dreaded.  If  mortification  has  commen- 
ced  there  will  be  much  reafon  to  think  that  death  will 
foon  follow  ;  but  different  intlances  have  occurred  or  flo"'dbs 
forming  upon  the  dura  mater,  and  of  cutes  .  eir.g  mac  e  .- 
ter  thefe  have  feparated.  All  that  can  be  attempted  is  to 
keep  the  fores  clean,  to  give  a  free  difeharge  ^he 
to  apply  nothing  but  light  eaiy  draftings,  and  to  give  baih 
in  asPgreat  quantities  as  the  ftomach  can  bear  I  there  be 
{fill  fome  tendency  to  inflammation,  the  diet  (hould  be  low 
and  coolin  ',  the  patient  (hould  drink  freely  of  whey  or  other 
diluent  liquors,  and  the  bowels  lhould  be  kept  moderate  > 
SV  .»  .he  eo».B,y,  *e  r,fcm  be  low  >»d  .he 
pulfe  feeble,  wine  is  the  moil  effectual  cordial. 

Sect.  IV.  Of  F flares,  or  Jimp/s  Fraffures  of  the  Skull. 

The  term  is  here  meant  to  imply  a  mere  divifion  of  one 
or  both  the  tables  of  the  flcull,  with  or  without  a  wound  of 
the  integuments,  not  attended  with  depreffion.  lra^u'“ 
of  this  &d  are  not  dangerous  as  far  as  affects  the  flcull  on- 
ly,  for  it  frequently  happens  that  extenfive  hffures  heal 
without  producing  bad  fymptoms.  But  as  the)  are  fre- 
ouently  attended  with  effufions  of  blood  or  ferum  upon  the 
brain  or  its  membranes,  or  as  they  may  tend  to  excite  in- 


i»! 


°r  When  a  fiflure  is  not  attended  with  fyrootoms  of  a  com- 
prefled  brain,  the  trepan  ought  not  to  be  applied,  eipeu- 
ally  as  the  operation  itfelf  tends  in  fome  degree  to  increafe 
inflammation  of  the  part,  The  hflure  ftodd  be  tieated 
merely  as  a  caufe  which  may  induce  inflammation.  he 
patient  (hould  be  blooded  according  to  his  hrength  ,  the 
bowels  (hould  be  kept  lax,  and  the  fore  treated  will .  m,L, 
ealy  dreifmg  ;  and  violent  exertion  (hould  be  avoided  as 
long  as  there  is  any  danger  of  inflammation  occurring. 

Chap.  XIII.  Difeafcs  of  the  Eyes. 

Sect.  I.  Of  Wounds  of  the  Eyelids  and  Eyeball. 

Iv  cafes  of  fuperficial  wounds  of  the  eyelids,  it  will  beTrel,=e 

fufficient  to  bring  the  edges  of  the  wounds  together  and»N- 
retain  them  in  their  place  by  flips  of  adhetive  plaite  .  nt^ 
when  a  wound  is  deep,  particularly  when  the  tarsus  is  d. 
vided,  it  will  be  neceffary  to  employ  either  the  interrupted 
or  the  twilled  future,  care  being  taken  that  the  lllturc\be 
not  carried  through  the  inner  membrane  of  the  eye  d 
otherwife  the  eye  would  be  irritated  and  inflamed.  After 
fuch  an  operation,  the  motion  of  both  eyelids  ff.ou.d  be  pre- 
vented  as  much  as  pofiible,  elfe  no  union  ot  the  divided  parts 
can  be  obtained.  Alter  the  futures  are  nmfned,  the  eye- 
lids  (hould  be  clofed  and  covered  with  a  pledget  °f  emollient 
ointment,  and  over  this  (hould  be  laid  a  compre.s  of  fo l- 
lint,  and  one  of  a  fimiiar  nature  ought  hkewiie  to  cover  t  - 
found  eye  ;  then  a  napkin  (hould  be  made  to  p.efs  equal  .  v 
on  both^ eyes,  and  be  properly  fixed.  Inflammation  (hould- 


Barnrrihtion  in  thefe,  they  require  particular  attention.  on  it  muff  be  remo- 

When  effufions  occur,  fymptoms  of  compreifion  imme-  bj^  ^  ^  article -  Ophthalmia  (fee 

diately  follow.  The  remedies  bed  fuit  ,  Medicine  )  The  futures  may  be  removed  in  about  thie 

Db'  Pben<«rf  "hr^hi  *»•  ‘h*  ^  »>'  P”“ 

whole  extent’,  and  a  perforation  made  on  themoft  depend-  ”  “Soil  of  the  eyelids  is  fo  much  deftroyed,  or 

ing  part  of  each  of  them,  if  tins  be  unfuccef  ful  the  ope  '  fo  P  m  removid,  a3  to  prevent  the  remaining 

ration  (hould  be  repeated  along  the  courfe  ^  ^  ?  Pfrom  beinJ  brought  together,  without  obffruftmg  the 

lone  as  fymptoms  of  a  compreffed  bram  cont  . _  P  •  of  the  eye,  the  belt  method  will  be  to  treat  them 


SSSSCS'M  ~™«iy  b%>»a  »».;g«o.s » 

the  fiffures,  they  ought  to  be  included  in  each  perforation. 
f  Xf  the  fiflure  be  fo  large  as  to  produce  an  obvious  fepa- 
SS“Sh°fJo„  ol.h.  .WO  fide,  of  ih.  b»«.  .h.  ^re  oOho 
iug  fiffures.  be  at  once  rendered  evident  ,  but  w  > 

W  fmall,  there  is  difficulty  in  diltingu.fh.ng  .  from  the  na- 
turaTfu  ures,  or  from  futures  furround.ng  fmall  bones,  whmh 

mav  be  known  by  the  firmer  adhefion  which  always  exilts 
Stleen  the  pericranium  arid  futures  ;  whereas  his  ^ 
brane  is  always  fomewhat  feparated  from  that  part  t  e 
bone  where  I- fiflure  is  formed.  When  the  pericranium  is 


motion  of  the  eye,  the  belt  method  will  be  to  treat  them 
with  light  eafy  dreffings,  trading  to  nature  for  fupplywg 

thCIf  the’eoroea  be  wounded,  it  will  commonly  be attended  Of 
with  partial  or  total  blindnefs.  If  any  of  the  other  par  ^ 

Of  the  ball  be  wounded,  the  danger  wifi  generally  be  in  pro¬ 
portion  to  the  extent  of  the  wound.  The  principal  atten¬ 
tion  ought  to  be  direfted  to  tlie  prevention  or  re”  d 
inflammation.  When  pain  occurs,  it  ought  to  be  removed 
by  opiates;  and  with  thefe  a  ftridt  antiphlogubc  cour 

be  enioined.  Uf-plv 

When  the  wound  is  large,  and  tne  humours 

3  e'B 


Chap.  XIII.  S  U  II 

Difeafes  of  evacuated,  blindnefs,  with  finking  of  the  eyeball,  will  almoft 
the  Eye  ids  alwayS  be  the  confequence  ;  but  in  wounds  of  a  fmall  ex- 
tent,  by  proper  treatment,  a  cure  may  be  made  and  the  light 
preferved. 

Sect.  II.  Of  Difeafes  of  the  Eyelids . 

700 

Tumors  of  The  eyelids  are  fubjedl  to  be  infefted  with  tumors  of  dif- 
<he  eyelid?,  ferent  kinds,  which  frequently  require  the  afullance  of  fur- 
gery.  The  firft  of  thefe  is  the  hordeolum  or  ftye,  which 
frequently  grows  on  the  edge  of  the  eyelid,  and  is  attended 
with  heat,  ftiffnefs,  and  pain ;  and  unlefs  proper  means  be 
taken  to  prevent  it,  a  fuppuration  is  frequently  the  confe¬ 
quence.  It  may  be  confidered  as  a  common  abfeefs  feated 
in  an  obftrufted  fcbaceous  du&  or  gland.  It  may  gene¬ 
rally  be  removed  by  difeutient  applications.  Should  thefe 
prove  ineffectual,  it  ought  to  be  brought  to  fuppurate  by  a 
imall  emollient  poultice,  when  it  will  commonly  heal  of  it- 
felf ;  but  if  it  do  not,  it  may  be  opened  with  the  point  of 
a  laneet,  that  the  matter  may  be  difeharged  ;  and  the  part 
may  he  anointed  afterwards  with  fat urmne  folution. 

I  The  eyelids  are  fubjedl  to  encyiled  tumors,  fteatoms, 

warts,  &c.  which  are  to  be  treated  like  the  fame  tumors 
when  feated  in  other  parts  of  the  body  ;  only  in  extirpa¬ 
ting  thelc  tumors,  fhould  part  of  the  eyelid  be  removed  en¬ 
tirely,  no  draftings  can  be  applied,  as,  however  mild  they 
may  be,  they  would  irritate  and  inflame  the  ball  of  the  eye. 
AH  that  can  be  done  therefore,  in  fuch  cafes,  is  to  lay  the  lips 
of  the  fore  as  nearly  together  as  poffible,  and  frequently  to 
loi  remove  any  matter  that  may  form  on  it. 
nveriion  of  The  eyehifhes  are  iometimes  fo  much  inverted  as  to  rub 
7  ei  a  files?1'  uPon  t^ie  eYe  an^  create  much  pain  and  inflammation.  Vari- 
t  ous  caufes  are  afiigned  for  this,  fuch  as  the  hairs  themfelves 

taking  a  wrong  dfre&ion  ;  mverfion  of  the  tarfus  or  carti¬ 
lage  of  the  eyelid ;  fome  cicatrix  formed  upon  the  fkin  of 
this  part  after  wounds  or  abfeeffes  ;  tumors  prefling  the 
liairs  in  upon  the  eye  ;  and,  finally,  a  relaxation  of  the  exter- 
^  nal  integuments. 

"I  he  treatment  of  this  diforder  muft  depend  much  upon  a 
’  knowledge  of  the  cauie.  When  it  is  owing  to  a  derange¬ 

ment  of  the  cilia  themfelves,  if  they  have  remained  long  in 
re'  this  flate,  it  will  be  extremely  difficult  to  make  them  re- 

rtJ  cov6r  their  proper  dire# ion.  They  ought  therefore  to  be 

pulled  out  by  a  pair  of  forceps,  and  the  part  wafhed  with 
fome  aftringent  lotion;  and* if  the  new  hairs  appear  to 
take  a  flmilar  direction,  which  is  very  apt  to  happen, *as  foon 
a#  they  are  long  enough  they  ought  to  be  turned  back  upon 
the  eyelid,  and  kept  there  for  feveral  days,  or  even  weeks, 
by  ad  he  five  plalter.  When  the  difeate  proceeds  from  a 
contraction  of  the  orbicular  mufdes,  the  contracted  part 
may  be  cut  from  the  inner  furface  of  the  eyelid  ;  in 
which  place  a  cut  commonly  foon  heals.  If  the  caufe  pro¬ 
ceed  from  a  tumor  or  cicatrix,  this  muft  be  removed  before 
a  cm  e  can  be  expeCted  ;  or  if  it  be  owing  to  relaxation  of 
the  fkin,  the  parts  ought  to  be  bathed  with  fome  ftroncr 
aftringent.  If  this  fail,  the  relaxed  fkin  fhould' be  removed* 
arid  the  part  healed  by  the  firft  intention.  Sometimes  the 
cilia  of  the  upper  eyelid  are  turned  in  on  account  of  drop- 
ncal  fwelling  in  that  place.  When  this  happens,  the  water 
is  to  be  evacaated  by  a  few  punctures  with  a  lancet ;  but 
when  fuch  means  fail,  and  when  the  difeafe  is  quite  local, 

“  Vlfl0n  be  difturbed,  a  fufficient  part  of  the  fldn' ought  to 
be  removed  witli  a  fcalpel,  and  a  cure  made  by  adhefive 
202  plalter  or  the  twifted  future. 

Jneeve  orv  tT?  ^  SaPinff  e>’e  takes  place  to  any  great  degree,  it 
(irningoutr  Uen^ed  not  only  with  much  deformity  and  uneafinefs,' 
t)hhe  eye-  *rom  a  iar^e  Potion  of  the  lining  of  the  eyelid  being  turned 
is.  outwards,  but  lilrpunT^  .  i  . 
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the  eyeball,  from  dropflcal  fwelling,  or  from  the  cicatrix  difeafes  of 
of  an  old  wound  or  ablcefs  :  hence  it  is  frequently  produced  ^Eyelids, 
by  the  fmall-pox,  burns,  or  fcrophula  ;  but  more  frequently  *  ~_T"'  * 

by  a  laxity  of  the  part  in  old  age. 

When  the  di i order  is  induced  by  an  enlargement  of  the 
ball  of  the  eye,  nothing  but  a  removal  of  this  fwelling  can 
be  efFe&ual.  If  from  dropfical  fwelling,  when  this  is  con¬ 
nected  with  general  anafarca,  the  aftedtion  of  the  fyftem 
mull  firft  be  cured  ;  but  if  it  appear  to  be  local,  nothing 
anfwers  fo  well  as  pundtures.  When  it  arifes  from  a  cica¬ 
trix,  the  He  in  fhould  be  divided,  and  the  effects  of  inflam¬ 
mation  guarded  again  it.  If  it  be  owing  to  inflammation, 
the  antiphlogiftic  courfe  muft  be  uled  ;  when  it  arifes  from 
old  age,  the  eyes  ought  to  be  daily  bathed  with  cold  water, 
or  iome  aftringent  and  ftimukmt  folution. 

Concretion  of  the  eyelids  fometimes  arifes  from  a  high  de-  Conc?etio» 
giee  of  ophthalmia  ;  in  which  cale  the  eyelids  are  not  onlyofthe  eye*- 
cormected  by  their  edges  to  each  other,  but  now  and  theniids* 
grow  to  the  furface  of  the  eyeball.  A  cohelion  is  fometimes 
obferved  alfo  in  children  at  birth.  When  the  adhelion  is 
flight,  it  may  in  general  be  removed  by  the  end  of  a  blunt 
probe  ;  but  when  it  is  confiderable,  a  cure  can  only  be 
effeaed  by  a  cautious  difleftion.  If  die  eyelids  on  one 
fide  be  ^ found,  they  will  ierve  as  a  guide  to  diredt  the  inci- 
flon.  1  he  tarfi  are  carefully  to  be  divided  from  each  other;- 
after  which,  if  there  be  no  other  adhelions,  the  eyelids- 
may  be  readily  opened  But  if  they  adhere  to  the  eye,  the 
operator-  is  gently  to  pull  and  feparate  the  eyelids,  while- 
the  patient. is  deflred  to  move  the  eye  in  the  oppofite  di¬ 
rection.  When  this  is  effected,  nothing  is  further  neceffary 
than  to  drop  a  little  oil  upon  the  eye,  and  cover  the  eye¬ 
lids  with  fok  lint  fpread  with  fome  cooling  emollient  oint¬ 
ment.  The  oil  and  ointment  are  frequently  to  be  repeat¬ 
ed,  and  every  precaution  taken  to  prevent  inflammation  andi 
nutation. 

Sect.  III.  Of  Spechsy  Fi/ms>  or  Excrefcences  on  the  Eye . 

Specks  are  fometimes  farmed  upon  the  white  part  of  Of  fpeclc»' 
the  eye,  but  more  frequently  upon  the  cornea.  In  the on  the  Qor*~ 
former  cafe  they  are  feldom  attended  with  much  inconveni-nea* 
ence,  but  in  the  latter  they  are  often  the  caufe  of  partial' 
or  total  blindnefs.  They  are  almoft  univerfally  the  confe¬ 
quence  of  inflammation,  and  feldom  go  much  deeper  than’ 
tiie  tunica  aonata,  Two  very  different  ftates  of  the  dif¬ 
order  occur  ;  the  one  from  an  efiuflon  immediately  under  the 
outer  layer  of  the  cornea,  and  in  this  cafe  the  cornea  doe3 
not  appear  to  be  railed ;  the  other  takes  place  from  one  or 
more  little  ulcers,  which  breaking,  leave  as  many  opaque 
fpots  in  the  centre,  which  are  more  elevated  than  the  reft 
oi  the  cornea.:  and  the  inconvenience  attending  either  fitua- 
tion  muft  always  be  in  proportion  to  their  extent  and 
degree  of  opacity,  or  their  vicinity  to  the  pupil.  When- 
viiion  is  little  affedted  by  them,  they  need  fear cely  be  con¬ 
fidered  as  an  objeft  of  fargery  ;  but  whenever  vifion  is  ma¬ 
terially  impaired,  remedies  become  neceffary,  and  thefe* 
fhouid  be  iuch  as  are  beftfnited  for  removing  inflammation, 
promoting  abforption,  and’  reftofing  tone  to  the  veflels. 

For  the  means  adapted  for  removing  inflammation,  fee' 

Medicine,  n°  175, 

Veflels  running'  upon  the  furface  of  the  eye  into  theW. 
fpecK  are  to  be  divided,  and  the  eye  frequently  bathed 
with  fome  refrigerant  collyrium.  By  thefe  means  the  iim- 
plelt  kind  of  fpecks,  when  recently  formed,  may  generally 
be  removed  ;  but  where  they  have  been  of  long  (landing, 
their  removal  is  attended  with  great  difficulty.  Where* 
fpeck  is  owing  to  an  effufion  of  fluids  between  the 


the 
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auo.aer  may  ante  Irom  an  enlargement  of  prominence,  local  applications  are  of  little  advantage,  as  if 
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i*  .wx.vw.v-.  In  this  way  the  operation  commonly 
proves  eiTe&ual ;  but  inftances  fometimes  occur  where, 
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cence  is  removed. 
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or^K-uiTfi1'  butre3etblfS^  proves  eiTeaual ,  but  in  fences  iometimes |  occur  where  ia 

'  f{  °f  J^h  -S  athisrev;ew  a  SeT'long  Pco"d  fhis  happen"f a  palfetive  courf/ls  the  ’thing  to  be  , 

couTfe  of  mercury,  b rifle  purgatives  cccafionally,  and  iffues  tried  ;  and  although  it  will  not  remove  the  d.forder,  it  may 
in  the  neck  are  found  to  be  the  moft  effectual  remedies.  commonly  prevent  the  excrtfcence  Irom  acquiring  any  ad- 
n  the  manScment  of  fpecks  which  are  prominent  upon  ditional  fize.  With  this  intention  it  ought  to  be  frequently 
the  cornea  and  where  inflammation  is  removed  and  the  bathed  with  the  folution  lad  mentioned,  and  afterwards 
„.citv  is  confiderablc,  if  the  cornea  beneath  be  found,  the  covered  with  a  cooling  ointment.  When  the  d.forder  can. 
removal  of  the  dileafed  part  will  leave  it  tranfparent  and  fit  not  even  be  palliated,  when  vihon  is  deltroyed,  and  part., 
r^ifion  The  remedies  proper  for  this  purpofe  are  efeha-  cularly  when  the  pain  attending  it  is  fevere,  there  is  reafon 
foi  ^vi.ion.  I  he  p  p  ^  the  form  0f  to  fufped  cancer.  In  this  cafe  the  eye  ought  to  be  extir- 

^powder,  an  oinUnent,  or  a  wafh  ;  and  thefe  ought  to  be  pated,  otherwife  deeper  parts  may  fuller,  and  the  life  of  the 
very  finely  prepared,  otherwife  they  will  be  in  danger  of  ir- 
'mating  and  inflaming  the  eye  ;  and  they  ought  merely  to 
be  of  l'uch  ftreneth  as  the  eye  can  eaflly  bear. 

The  applications  fliould  be  long  perfifted  in  and  frequent- 
ly  repeated;  and  to  make  them  flill  more  nfeful,  lome  of  the 
powders  or  ointments  may  be  applied  evening  and  morning, 
and  the  fohuion  two  or  three  times  through  the  courfe  of 
the  day.  To  the  remedies  already  mentioned  caultic  is 
fometimes  preferred.  With  this  the  centre  of  the  fpeck  is 
to  be  frequently  touched,  till  the  patient  complain  of  con- 
iiderable  pain,  when  pare  water  is  to  be  applied  by  a  pencil, 
i  v  ! _  j— tfit*  f-T-elids  oDen,  til. 
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the  Eye. 


patient  be  endangered.  *  The  method  of  performing  this 
operation  will  be  afterwards  pointed  out. 

Sect.  IV.  Of  Abfcejfes  in  the  Globe  of  the  Eye. 

Though  inflammation  of  the  eye  generally  terminates 
by  refolution,  inftances  fometimes  occur  in  which  an  ab- 
feefs  enfues.  This  is  owing  either  to  improper  treatment, 
or  a  bad  habit  of  body  which  counteracts  a’l  remedies. 
The  greateft  danger  attending  thefe  complaints  is  when 
they  are  fituated  on  the  cornea,  as  the  cicatrix  left  by 
them  may  deitroy  vifi  m.  When  deep  ieated,_  a  purulent 


iiderable  pain,  when  pure  ^  ^  i  matter  is  fometimes  apt  to  be  found  in  feme  of  the  chambers 

or  by  dipping  the  eye  in  watei,  with  the  tyehds  open,  tm  becomes  enlarged,  the  humours  are  di- 

thc  pain  occalioned  by  the  application  of  the  caufhc  be  re-  ot  the  eye,  the  Ml  Decomes  8  ___  c.  mu:.. 


Of  the  ex- 


crefcence 
called  ptery 
gium. 


moved.  The  eye  is  then  to  be  covered  with  compreffes 
moiltened  in  fome  folution,  and  this  frequently  repeated. 
The  cauftic  to  be  repeated  every  fccond  or  third  day,  un- 
lefs  pi  evented  by  inflammation.  When  the  furgeon  clioofes 
to  employ  the  knife,  which  frequently  may  be  more  effec¬ 
tual,  the  eye  is  to  be  fixed  by  a  fpeculum  (fig.  29.),  or  leva¬ 
tor  (fig.  3c)  ;  the  tumor  is  then  to  be  cautioufly  fepaiated 
by  means  of  a  fmall  knife,  and  every  attention  paid  to  pre- 
inflammation.  Thefe  are  the  methods  moff  likely  to  be  of 
fervice  ;  and  when  properly  managed,  they  will  frequently 
remove  fpecks,  which  otherwife  would  entirely  deprive  the 
patient  of  the  ufe  of  the  eye  5>  though  it  is  to  be  regretted 
that  cafes  frequently  occur  which  baffle  art. . 

A  membranous  excrefcence,  called  pterygium,  is  frequently 


fturbed,  and  neither  the  iris,  pupil,  nor  lens  can  be  diftin- 
guifhed.  In  fome  rare  cafes  again,  after  thefe  appearances 
have  continued  lome  time,  the  cornea  burfts,  part  or  whole 
of  the  humours  are  evacuated,  and  the  iris  protrudes  in  a 
thickened  diffended  Hate.  This  has  now  the  appearance  of 
an  excrefcence,  which  is  called  jlaphylcma  from  a  kind  of 
refemblance  to  a  grape.  But  under  this  term  fome  authors 
include  all  colled  ions  like  thofe  above  deferibed.  In  rnolt 
inftances  the  cornea  protrudes,  but  in  others  the  tunica  fele- 
rotica  or  opaque  part  is  affeded  with  partial  fwetlings  or 
protrufions. 

While  the  difeafe  is  forming,  befides  the  lofs  of  fight,  the 
patient  commonly  feels  great  diftreis  in  the  eye  and  head, 
accompanied  by  iymptoms  of  fever.  When  no  other  diilrefs 


9.07 

Method  of 


A  membi^ious  excreicence,  caUedp<i;r^mM^isircquciiuy  lo{s  of  %ht,  the  {welling  is  but 

found  upon  the  white  part  of  the  eye,  which  otte n  iprcaos  P  fluid.  Ifl  thfi  treatment, 

over  the  cornea  fo  a,  entirely  to  defeo, -fion.  ^  It_  .feme-  preferred,  the  principal  thing  is  to  abate 

a  g^ieT/lSTthe  ^  as  lues  ven.ea  or  fcrophula  ;  is 

lodfred  in  the  finance  of  thf , coats.  It  is  fometimes  pro 


removing  affedions  of  this  kind  may  generally  be  prevented  from 
excrefcen-  becoming  formidable  ;  but  when  the  reverfe  takes  place, 
ccs-  and  excrefcences  begin  to  fpread  over  the  cornea,  other 

means  mull  be  ufed.  When  the  difeafed  part  is  only 
{lightly  attached,  it  may  be  freely  removed  by  a  cut  ol  the 
knife  ;  but  when  this  cannot  be  done  without  difficulty,  it 
is  better  to  deftroy  the  veffels  by  the  exteniion  of  w'hich  this 
f  ubftance  is  chiefly  formed.  rl  he  manner  of  performing  the 
operation  in  general  is  this  :  The  patient  being  properly 
feated,  the  eyelids  opened,  and  the  eye  iecured,  the  opera¬ 
tor,  with  a  fmall  knife,  makes  a*  fcarification  through  the 
whole  thicknefs  of  the  excrefcence,  entirely  round,  and  at  a 
little  diftance  from  the  circumference,  by  which  the  fource  ot 
nourifhment  will  be  cut  oft  ;  and,  after  the  blooding  is 
>  abated,  one  or  two  inciiions  more  may  be  made,  in  a  iimilar 

manner,  within  the  former.  Some  pradi doners  raife  the 
excrefcence  with  a  needle  and  ligature  before  the  mciiion  is 
made ;  and,  in  fome  cafes,  this  may  be  done  with  advantage, 

though  not  in  others.  .  _  ,  .  ,  ^ 

After  the  bleeding  is  over,  the  part  is  to  be  bathed  two 
or  three  times  a-day  with  a  weak  faturnine  folution  ;  and 

the  operation,  may  be  repeated  occafionally  tiu  the  excref- 
n  4 


duced  by  external  injuries,  but  more  frequently  from  pu- 
ftules  of  fmalhpox.  If  this  termination  cannot  be  prevent¬ 
ed  by  the  remedies  mentioned  in  the  article  Medicine,  n3 
17 5,  the  matter  mull  be  evacuated  by  an  incifion  into  the 
eye,  not  regarding  the  humours,  as  vifion  previous  to  this 
tin  e  is  entirety  deftroyed.  The  prbper  part  is  the  cornea 
or  the  moft  prominent  part  of  the  tumor. 

A  variety  of  this  diforder  fometimes,  though  rarely,  hap¬ 
pens,  wdiere  the  humours  are  abiorbed  ;  but  ftill  the  fame 
external  appearances  are  obferved.  In  this  cafe  the  tumor 
is  fotmed  by  a  thickening  of  the  coats,  efpecially  the  ins. 
The  only  means  of  relief  is  extirpation  of  the  prominent 
part  by  the  ufe  of  tke  knife.  After  the  contents  of  the 
eye  have  been  difeharged,  the  parts  are  to  be  covered  wuth 
a'  comprefs  moiltened  wuth  a  faturnine  folution,  and  the  an- 
tiphlogiftic  courfe  followed,  till  a  cure  is  perfected,  or 
leail  inflammation  removed.  If  the  ulcers  difeharge  a  thm 
acrid  matter,  they  may  be  wafhed  two  or  three  times  a -day 
with  a  folution  of  corroiive  lublimate,  or  of  white  vitno , 
See,  Fungous  excrefcences,  fometimes  confidefed  as  a  cancer 
of  the  eye,  arc  apt  to  form  in  both  thefe  difeafes  after  t  e 

matter  is  evacuated  \  but  they  may  be  prevented  from  m- 

creating 


Chap.  xnr.  surgery.  ' 

Pl"j£c*l  cff,D*  t0  a  eonfiderable  fize  by  burnt  alum  finely  powder-  When  a  pundure  is  neceffaiy,  it  i's  to  be  made  in  the  Protrufion 
of  The  Eye.  ed'”r  ^  touc,hin?  them  occafionally  with  lunar  cauflic.  fame  manner  as  in  cafes  of  dropfy  of  the  eye  ;  only  the  open-  *  the  E,c 

' - V - '  b*ccrs  on  the  eye  may  anfe  from  tne  fame  caufes  winch  mg  may  require  to  be  fomcwhat  lamer,  otherwile  the  blood  bdU  fcey<m 

208  produce  ulcers  on  other  parts  of  the  body,  as  wounds  may  not  pafs  readily  out.  After  the  operation,  nothing  is  KS  'j 

thcZ  ST™8’  r  '  °r  7ry  rfr°?  f  ^neral  affca,on  of  bllt  apply  acomprefs  of  loft  lint,  moiileued 

wo  y  the  conttitution,  as  lues  or  ferophula  ;  out  they  are  more  with  a  weak  faturnine  lolution. 


immediately  produced  by  inflammation.  In  the  treatment 
therefore  of  fuch  difeafes,  blood-letting,  bliftering,  laxative 
and  cooling  applications,  as  already  deferibed  in  the  cafe  of 
ophthalmia,  are  to  be  employed.  When  the  inflammatory 
flate  is  removed,  their  management  mull  be  almoft  the 
fame  with  that  for  fimilar  affe&iens  in  other  parts  of 
the  body.  When  the  diforder  arifes  from  an  affection  of 
the  fyltem,  the  primary  difeafe  mud  be  attended  to  before 
a  cure  can  be  performed.  With  refped  to  the  fores  them- 
felves,  if  acrid  matter  he  difeharged,  we  mud  have  recourfe 
to  detergent  ointments  and  wafhes  before  a  cicatrix  can 
be  formed.  When  thefe  have  not  the  defired  efTeft,  and 
when  the  fore  becomes  foft  and  higher  than  the  red  of  the 


S  e  c  t.  V  I.  Of  the  Prolrujlon  of  the  Eyeball  beyond  its  Socket. 

The  eye  may  protrude  in  confequence  of  external  vio¬ 
lence,  or  from  tumors  forming  behind  it,  or  on  account  of 
lom.e  of  the  ulcers,  excrefcences,  or  dropfical  fwellings,  al¬ 
ready  mentioned.  When  the  eye  is  forced  out  of  its  focket 
by  external  violence,  if  the  eyeball  be  not  entirely  feparated 
f.om  the  neighbouring  patts,  it  ought  to  be  freed  from  any 
extraneous  matter  which  may  adhere  to  it,  and  immediately 
replaced;  and  if  the  optic  rierve  be  not  quite  divided,  the 
ule  of  the  eye  may  be  recovered.  With  a  view  to  prevent  or 
moderate  inflammation,  every  part  of  the  antfphWiflic  re¬ 
gimen  ought  to  be  ftriaiy  adhered  to.  If  the  protrufion 


or  by  the  knife.  In  fome  rare  indanees  excrefcences  of  a 
fungous  nature  arc  found  to  be  connected  with  the  interior 
paits  of  the  eye,  and  become  fo  prominent  as  even  to  reft 


occur,  nothing  but  the  re- 


IC9 


eye,  aftringeat  applications  are  molt  efficacious.  If  excref-  is  occafroi^d  by  a  tumor  \heTmTT  . 

*»  •»  f-—  *>•  ,t  s;r“i  dx“r,:  t 

that  the  bones  are  become  carious,  they  muft  likewife  be 
leparated.  But  more  frequently,  inflead  of  the  bones  be¬ 
coming  carious,  they  aiTume  a  gelatinous  or  rather  carti- 
lagirious  nature.  In  fuch  a  fituation  an  operation  could  be 
of  little  advantage.  The  beft  method  to  prevent  the  bones 
rom  being  lo  aiicdted  is  an  early  performance  of  the  opera- 
tion.  r 

A  few  in  fiances  have  happened  of  the  eye  being  puHied 
from  its  focKet  by  an  enlargement  of  the  lachrymal  pkmd. 
When  tins  occurs,  if  the  enlargement  be  confiderable,  the 
.rudlnre  of  the  eye  will  moil  probably  be  fo  much  injured 
that  vifion  will  be  deflroyed  ;  but  inftances  have  occurred  of 
this  gland,  in  the  enlargcd  date,  having  been  removed  with¬ 
out  any  injury  being  done  to  the  eye. 

Sect..  VII. 


upon  the  cheek.  When  fuch _ 

moval  of  the  eye  itfelf  can  efle&  a  cure. 

Sect.  V.  Of  Dropjical  Suellings  of  the  Eye* 

Symptoms  The  eye  is  fometimes  enlarged  by  an  accumulation  of 
Tf  fheeve  .the  ,a<lueol,,s  humour.  The  fymptoms  are,  a  frnfe  offullnefs 
!  •  in  the.  eyeball  ;  by  decrees  the  motions  af  the  eyelids  be¬ 
come  impeded;  vifion  gradually  becomes  more  and  more  im- 
Per  JlI!  at  iad  t,le  patient  can  only  diilinguifli  light 
from  darknefs.  As  the  difeale  increafes,  the  ball  of  the 
eye  becomes  greatly  enlarged,  and  at  this  time  the  cornea 
heomsto  protrude;  when,  if  a  punAm-e  be  not  made,  the 
eye  burfts  and  empties  itfelf.  This  difeafe  is  apt  to  be  con¬ 
founded  with  flaphyloma.  But  in  the  dropfical  fwelling 
the  patient  is  always  fenfible  to  the  efTefts  of  light,  and  the 
pupil  is  ohferved  to  cor, trad,  which  does  not  happen  in 
210  <ip  iy  oma.  ^  n  the  early  ftaoes  of  this  difeafe  vifion  may 
I,  Titacuiem  be/rf.  . 'd  oy  pun&uring  the  under  edge  of  the  cornea 
and  allowing  the  aqueous  humour  to  pafs  out  by  the  ante! 
nor  chamber ;  or  by  puncturing  the  tunica  fclerotica  a  lit¬ 
tle  behind  the  ins,  by  which  the  fluid  will  pafs  out  by  the 
poftenor  cnamber.  The  pimfrure  may  he  made  either  with 
a  lancet,  pointed  knife,  or  with  a  very  fmall  flat  trocar 
I  he  eye  ought  afterwards  to  be  drefred  with  acomprefs 
1,1 In0'  vV,th  a  faturnine  folution,  guarding  againft  ex- 
ceffive  inflammation.  When  the  ufe  of  the  eve  is  fomewhat 

if  ^  P™.  and  a  ret!" 


Of  Cancer  of  the  Eye,  and  Extirpation  of  the 


SciRRHt’s  and  cancer  may  an'fe  from  repeated  inflam-o  21 J 
mat, 011s  of  the  eye  or  from  flaphyloma,  or  fome  of  theo^cTo« 
other  mfeafts  wmch  frequently  attack  this  organ.  The  the  eve. 
fymplonis  aw,  an  enlargement,  hardnefs,  and  protrufion  of 
the  ball,  with  a  red,  fungous  appearance,  fometimes  dif- 
cha.iying  thick,  yellow  matter,  but  more  frequently  a  thin 
acrid  ichor.  At  firft  there  is  only  a  fenfation  of  heat  in 
the  tumor  ;  but  this  gradually,  increafing,  changes  at  laft 
into  darting  pains,  which  likewife  fhoot  through  to  the  oo- 
pofite  fide  of  the.  head.  In  this  fituation  blood  letting 
opiates,  and  emollient  applications,  may  alleviate  the  pain- 
A  hemlock  poultice  applied  to  the  eye,  and  a  wafh  of  hme. 

pthing  ,l„  eye  ia  aSringeni  lotion?  j  bot  riiere  theXS  5,T  '' '  t  “  ?””? >  !"  f«"“  ™liet  ?'but  nltho^ 

JS  dellroycd,  the  fight  cannot  be  reftored  I’we  canXT  the  stf  ^fedby  thefe  means,  it  <loes  ,’,ot  prevent 
only  dimmifh  the  fize  of  the  eye,  and  render  ir  fr™  1  T  -•  d‘f  1  ?m  fPrea^ng.  "or  can  any  thing  tlfe  but  cx, 
more  comfortable  to  the  patient.  omewhat  tirpation  produce  a  radical  cure. 

C14U_  Blood  may  be  efFufed  into  thp  c  i  Alter  the  difeafe  is  difeovered  to  be  cancerous,  the  one 

fed  intothe  from  various  caufes,  as  ir.  putrid  difeafes  orTn  °  r  C  eye  ratlon.  fhould  be  performed  without  delay,  to  prevent  die  extfipatiW 

of  inffammatinn  h,„  „.„/r  V  ,  53’  01  ln  “nfequence  parts  m  the  neighbourhood,  as.w.ll  >iL  „„"i-  ef",rpat,De 

t 


blood  effu- 


iffammation,  but  moft  'fi'equentlyTfrom'a  'rupture'o'f  the  fa^e  V'*  rn^Mr°°d>  ^  afihe  conEt ion  at ^ 
d-veffels  mdnpp^  h — t  -  P  e  l«Jrge,^rom  fuffering.  In  performing  the  operation,  the  pa- 


"ad"*h“ 

uncharged  by  a-  ate  found,  they  ought  to  be  carefully  preferred ;  and  for. 


renders  it  opaque.  rotiroi 

bents ;  when  it  is  otherwife,  it 

pundure.  *  o  y  -  io  De  caret uiiy  prelerved  •  and  for 

f  few  inftances  have  occurred  where  the  m„ji  r  „  th‘S  ?UT°,  thcT  ma>’  be  kfPt  out  of  the  way  by  two  leva 

*V!,e  M,  of  ,l,o  eye,  ,.d  XXXe  wi,k  „?  S  h  ^  ‘m‘m-  Whe°  >l"  «7«W  i 

mixing  with  the  aqueous  humour.  In  fuch  a  ft  •  bderabl7..  the  operator  may  lay  hold  of  it  with  his  finders  • 
ought  to  be  allowed  to  remain.  fituation  it  but  if  this  be  impracticable,  a  bioad  ligature  ftiould  be  in’. 

troduced  through  the  centre  of  it,  that  it  may  be  the  mote 

readily 


p. » 


u  R  G  E  R  Y, 


Chap.  XIII, 


readily  removed  from  the  orbit.  Sometimes  it  will  be  ne- 
ceffary  to  enlarge  the  opening  of  the  eyelids,  by  cutting 
the  external  angle  to  allow  the  eyeball  to  be  more  readily 
removed.  The  whole  of  the  difeafed  parts  are  now  to  be 
feparated  by  a  knife  bent  fo  as  to  correfpond  with  the  Tides 
o  f  the  orbit,  guarding  at  the  fame  time  again  ft  wounding 


will  fometimesbe  neceffary.  Eledrtcity,  exttad.  hyofeyami,  Catarad 
flammula  _Jovis,  See.  have  likewife  been  extolled  ,  but  utter  *i-^ 
thefe  or  other  remedies  have  failed,  the  cure  muft  depend 
upon  a  chirurgical  operation.  For  tliis  purpofe  two  methods 
are  in  general  ufe.  The  firft  of  thefe,  and  which  was  prac- 
tifed  for  a  long  time  before  the  other,  is  called  couching .  It 


theTeriofteum  or  the'  bones  of  the  orbit,  which  are  com-  is  done  with  a  view  to  allow  the  rays  of  light  to  fall  upon 

_ L  thin.  The  eve  being  in  this  manner  ex-  the  retina;  and  it  confifts  in  removing  the  lens  from  its 

capfule,  and  lodging  it  in  fome  part  of  the  vitreous  humour, 
where  it  may  be  entirely  off  the  axis  of  the  eye,  and  where 
it  is  fuppofed,  in  courfe  of  time,  to  diffolve. 


aT4 


rnonly  extremely  thin.  The  eye  being  in  this 
tirpated,  the  hemorrhagy  from  the  ocular  arteries  is  to  be 
fuppreffed  by  means  of  agaric,  or  by  a  bit  of  fponge  ;  then 
over  this  is  to  be  kid  Toft  lint,  with  a  napkin  to  cover 
the' whole.  After  fuppuration  takes  place,  the  dreffings 
are  to  be  removed,  when  a  little  lint,  applied  with  an  emol¬ 
lient  pledget  over  it,  will  be  fufficient  as  long  as  any  mat- 
ter  is  difcliarged.  After  the  wound  is  healed,  the  deformity 
may  be  in  iome  meafure  obviated  by  wearing  an  artificial 
eye;  though  it  is  chiefly  in  cafes  where  part  ot  the  humours 
of  the  eye  have  been  evacuated  that  this  can  be  ufe d  with 
much  propriety  ;  for  when  the  orbit  is  empty  the  artificial 
eye  finks  too  far  into  it. 

Sect.  VIII.  Of  the  Cataraft . 

The  ancients,  and  fome  of  the  modern  writers,  had  a 
Symptoms  -confufed  idea  of  the  feat  of  the  catarad ;  different  authors 
©1  c*t3r*<ft.^acin^  -t  -n  different  parts  of  the  eye.  It  confifts  of  an 
affedion  of  the  cryftalline  lens  or  of  its  capfule,  by  which 
the  rays  of  light  are  prevented  from  falling  upon  the  retina  ; 
and  is  therefore  the  fame  difeafe  with  the  glaucoma  of  the 
ancients.  It  commonly  begins  with  a  dimnefs  of  fight ;  and 
this  generally  continues  a  eonfiderable  time  before  any  opa¬ 
city  can  be  obferved  in  the  lens.  As  the  difeafe  advances 
the  opacity  becomes  fenfible,  and  the  patient  imagines  there 
are  particles  of  duft  or  motes  upon  the  eye,  or  in  the  air. 
This  opacity  gradually  increafes  till  the  perfon  either  be- 
-  comes  entirely  blind,  or  can  merely  diftinguifh  light  from 
darknefs.  The  difeafe  commonly  comes  on  rapidly,  though 
’fometimes  its  progrefs  is  flow  and  gradual.  The  opacity 
of  the  lens  is  found  to  be  nearly  in  proportion  to  the  degree 
of  blindnefs  the  patient  is  affeded  with  ;  it  gradually 
changes  from  a  ftate  of  tranfparency  to  a  perfedly  white, 
or  light  grey  colour.  In  fome  very  rare  inftances  a  black 
catarad  is  found.  Sometimes  the  difeafe  is  confined  to  a 
particular  fpot  of  the  lens,  but  generally  the  whole  is  affed¬ 
ed.  'The  confiftence  alfo  varies,  being  at  one  time  hard, 
at  another  entirely  diffolved.  When  the  eye  is  otherwife 
found,  the  pupil  moves  according  to  the  degree  of  light  in 
which  it  is  placed.  This  difeafe  is  feldom  attended  with 
pain  ;  fometimesf  however,  every  expofure  to  light  creates 
lineafinefs,  owing  probably  to  inflammation  in  the  bottom 
of  the  eye.  The  real  caufe  of  catarad  is  not  yet  well  un- 
derftood.  Numbers  of  authors  conlider  it  as  proceeding 
.from  a  preternatural  contradion  of  the  veffels  of  the  lens, 
arifing  fometimes  from  external  violence,  though  more  com¬ 
monly  from  fome  internal  and  occult  caufe.  The  difeafe  is 
diftinguifhed  from  the  gutta  ferena,  by  the  pupils  in  the  lat¬ 
ter  being  never  affeded  with  light,  and  from  no  opacity 
being  obferved  in  the  lens.  It  is  diftinguifhed  from  hypo¬ 
pyon,  ftaphyloma,  or  any  other  difeafe  in  the  fore  part  of 
the  eye,  by  the  evident  marks  wlfich  thefe  affedions  pro¬ 
duce,  as  well  as  by  the  pain  attending  their  beginning.  But 
it  is  difficult  to  determine  when  the  opacity  is  in  the  lens 
or  in  its  capfule.  The  lens  is  generally  affeded  ;  when  the 
capfule  is  the  feat  of  the  difeafe,  it  is  termed  the  membranous 
at  5  catarad. 

Methods  of  With  refped  to  the  treatment :  If  the  difeafe  be  in  the 
treatment.  inc;pient  ftate,  mercury,  particularly  calomel  in  imall  doles, 
has  been  attended  with  fome  advantage.  When  any  degree 
of  inflammation  isprefent,  blood-letting  and  cooling  regimen 


The"  other  method  is  termed  extradions  where,  after  an 
incifion  has  been  made  in  the  cornea,  the  lens*is  pufhed 
through  the  pupil,  and  then  entirely  removed  from  the  eye. 

Each  of  thefe  methods  has  been  much  pradifed,  and  it  is 
flili  a  matter  of  doubt  to  which  we  ought  to  give  the  pre¬ 
ference.  The  next  circumftance  deferving  attention  is  the 
time  at  which  the  operation  for  couching  or  extrading  can 
with  moft  propriety  be  performed.  Formerly  it  was  thought 
neceffary  to  wait  till  the  lens  had  a  certain  degree  of  con¬ 
fiftence,  or  was  become  ripe;  but  no  certain  marks  of  fluidity 
or  firmnefs  have  been  yet  difeovered;  neither  indeed  is  there 
any  neceffity  for  attending  particularly  to  it,  as  the  operation 
may  be  pradifed  in  every  period  of  the  difeafe,  providing 
the  retina  be  found,  the  iris  have  the  power  of  contrading, 
and  the  cornea  be  tranfparent.  The  proper  time  for  the 
operation  is  when  the  opacity  of  the  lens  is  fo  eonfiderable 
as  to  prevent  the  patient  from  following  his  ordinary  occupa- 
tion.  When  this  is  not  the  cafe,  or  when  the  patient  has 
the  ufe  of  one  eye,  it  ought  not  to  be  performed,  as  it  is 
always  attended  with  fome  degree  of  danger.  #  #  uJ 

When  the  operation  is  to  be  performed,  the  following  is  Method 
the  method  of  doing  it :  And  firft,  of  couching  the  catara8.™M 
To  guard  as  much  as  pofiible  againft  the  effeds  of  .inflam- ra^4> 
mation,  the  patient  fhould  be  confined,  for  feveral  days  pre¬ 
vious  to  the  operation,  to  a  low  regimen  ;  and  two  or  three 
dofes  of  fome  cooling  laxative  fhould  be  given  at  proper 
intervals.  After  this  he  is  to  be  feated  with  his  face  to¬ 
wards  the  light ;  but  funffiine  ought  to  be  avoided.  Some, 
however,  prefer  a  fide-light  both  on  account  of  the  operator 
and  patient.  One  affiilant  is  to  iupport  the  head,  while 
others  fecure  the  arms.  The  operator  is  either  to  be  feated 
with  his  elbow  refting  upon  a  table  ;  or,  which  is  preferred 
by  fome,  he  ought  to  ftand,  refting  his  arm  upon  the  fide 
of  the  patient.  The  eye  being  fixed  by  tlie  fpeculum 
(fig.  29.),  or  in  fuch  a  manner  as  to  allow  the  whole  cf 
the  cornea  and  a  fmall  portion  of  the  klerotic  coat  to  pro¬ 
trude,  a  couching  needle  (fig.  31.)  is  to  be  held  in  the  right 
hand,  in  the  manner  of  a  writing  pen,  if  the  left  eye  be  the 
fubjed  of  operation  ;  the  ring  and '  little  fingers  are  to  be 
fupported  upon  the  cheek  or  temple  of  the  patient :  The 
needle  is  to  be  entered  in  an  horizontal  diredion  through 
the  fclerotic  coat,  a  little  below  the  axis  of  the  eye,  and 
about  one  fourth  of  a  line  behind  the  edge  ot  the  cornea, 
fo  as  to  get  entirely  behind  the  iris.  If  the  needle  be  ot 
the  flat  form,  the  flat  fide  ought  to  be  oppofed  to  the 
iris,  to  prevent  that  fubftance  from  being  wounded.  The 
point  of  the  needle  is  to  be  carried  forwards  till  it  be  dlf- 
covered  behind  the  pupil.  The  operator  is  new  common¬ 
ly  direded  to  pufh*the  point  into  the  lens,  and  deprefs 
it  at  once  to  the  bottom  of  the  eye  ;  but  in  this  way  the 
lens  either  burfts  through  the  capfule  at  an  improper  place, 
or  it  carries  the  capfule  with  it,  tearing  it  from  the  parts  to 
which  it  is  conneded.  Inftead  of  this,  the  needle  ought 
firft  to  be  pufhed  into  the  lens  near  its  under  edge,  as  Dr 
Taylor  advifes,  and  then  carried  fome  way'  down  into  the  vi¬ 
treous  humour,  fo  as  to  clear  the  way  for  the  lens.  It  19 

then  to  be  drawn  a  little  back,  and  carried  to  the  upper 

part 


Catarad 


sa.* « ^  <°  ***  *<«««.  c,„'i.7 

movements,  to  the  bottom  of  the  vitrou?  hunSir  It  L  t  r°f  thLe  c0/fa  13  next  to  be  cut,  and  at  the  ' - . - ' 

tif  lhouId.  then  be  pufhed  downwards  and  outwards,  as  Mr  the  Daint'oTth^'l  y*  fdero*ICS  Wlth  thc  P^ts  at  which 
Treatment  Bell  direds,  fo  as  to  leave  it  in  the  under  and  outer  fide  of  eve  ?  ^  kn'fe  Went  ,nt0  and  came  out  fr°m  the 

«*  «*  **  **  ~  prelTuie  of 
drawn,  the  fpeculum  removed,  and  the  eyelids  clofed  •  and  for  /  the  ''™  T"r ^  e}"l  fil0uld  be  Srad,ia%  leffened  ; 
a  comprefs  foaked  in  a  faturnine  feint  ion  is  to  be  annlied  monr  *  t0°  Tch  c°mprefled,  the  aqueous  hu- 

■  over  them.  Mr  Pellier’s  method  is  to  cover  each  eve  with  I  "  and  Patt  °f  the  vitreous  hu- 

-a  linen  bag  half  filled  with  fine  wool,  applied  dry  and  fixed  after  *  thp6  i  *Y  *° •  6  ^°rced  [uddenly  out  immediately 

•to  a  circular  bandage  of  linen  patted  round  th7fbrchead  flat  D rot  "a™  y  ^  °?Crator  thcn  takes  a 

the  whole  is  retained  by  a  triangular  napkin  The  natient  k„  P/r  \  r  !_aife3  the  flap  made  in  the  cornea,  while 
is  then  to  be  laid  in  bed,  upon  hf  b  ck  whh  hU  he/d T  £ffes  ^  fam£  inftrUmeilt>  or  another  prebe  (fin.  J 

little  ratted;  and  to  be  kept  intfiil  617  ^  at  the  extremity,  cautioudy  throu  gh  the  pupd  to 

uXx,£,.f^i?rhS“he*  ST**"  “«■'»  .he  cpfij/of  tEKI 

ought  to  be  bled  at  the  neck,  or  leeched  at  the7  temple!  fhTett  ^  biftaded  tlU  the  lens  be  extrafted,  or 

few  hours  after  the  operation.  He  fhonM  he  i.„  .  b  ’  y  , lds  are_t0  be  (hut  to  allow  the  pupil  to  be  dilated 

W  diet,  and  get  fmalFdofes  of  opiates^quendj %S  preffure  b!  ^  '  “d  ^  “  **  *  4“ 

His  belly  (hould  be  kept  moderately  open  by  gentle  pur'  under  edcre  adeUP°Ilthe  eyeball  at  either  the  upper  or 
gat.ves._  The  dreflings  (hould  not  be  removed  till  inflam  the  nvM  f  thej.?rb,t>  tb.e  cataraft  will  p3fs  th.ough 

”  th,‘  no„d*;s“ ""  *rif'  ’  “  “°“ld  d0  wh“ ,he  tjelids 
“is  ,itirr,bei"6  "moved’  b»* 

poJtk  tTt°heng  •herd’,einng5’  if  lhe  catara&  has  again 
f.  k  1°  the  axis  °f  eye,  a  repetition  of  the  ooera 

*T^!r.beC0?e  necettary.  Some  time,  however,  after  the 


.  “  ““7  ovcome  neceltary.  Some  time,  however,  after  the  end  „f  '  r  ,,  a  tfle  contiguous  parts,  thc 

inflammatory  fymptoms  are  gone  fhonM  Ha  Ji  i  ,  •  ^  fniall  fiat  probe,  or  a  fcoop  (fior  or  )  js 

elapfe  before  another  Operafionis  tain  attempted  f  ¥  "T^’  t0  remove  “X  detached  pfecefor  !dhe! 
the  eataraft  frequently  diifolves.  ,u.  .1  d  5  /0r  .f,0"s  that  maY  be  prefent.  The  iris  fometimes  either 


are  open. 

It  the  lens  cannot  be  eafily  pufhed  through  the  opening 
of  the  cornea,  no  violent  force  fhould  be  ufed,  for  this  would 
tend  much  to  increafe  the  inflammation.  The  opening 

fVe°et  Whergeth  f°  ^  a  a!‘0W  the  knS  l°  Pais  out  n3ore 

y*  \  hen  the  eataraft  does  not  come  out  entire,  or 

when  lt  »s  found  to  adhere  to  the  contiguous  p!rt  ’the 
end  of  a  fmall  flat  probe,  or  a  fcoop  (fig.  3/  ,  4  t! 
be  introduced,  to  remove  nnv  6!)  '*  ° 


- - 7  w 

fions  that  may  be  prefent.  The ^(0^^^^ 

Jthrcu!h  IT,!'  'nt?  t  iefanlten0r  cha‘nber,  or  is  pufhed  POUt 

th  h  i  PeTS  •  th£  C°rnea-  When  this  haPDens, 
'  JL°  ,  rftUrned.t0  *‘s  natural  fltuation  by  means  of  the 
theh  already  menfoned.  Sometimes  the  opacity  is  not  in 

ahL  i  y  t£  ;  A-  ent,r;ly,  ''n,the  CaP,ule  'bich  con- 
tams  ,t.  The  extraftion  of  the  lens  alone  would  here 

anfwer  no^ufeful  pmpofe.  Some  practitioners  attempt  to 


danfe  r  1  one,  mould  be  allowed  to 

ditri  •  r  ’  ln.whlch  cafes  the  lens  hardly  ever  failed  of 
eataraft^  ^“"5  38  "0t  -°  the  fmaIleft  vefdgeofa 

cataract.  When  the  operation  is  to  be  performed  Vh!  ”7““'  V‘c,  cxlracl,orl  ot  tlie  lens  alone  would  here 
('ft  >  6 uC>  tbl  btra'Sbt  "cedle  muft  either  be  ufed^bv  thp  pv*"  a  k  P1" Po(c*  Some  pradtitioners  attempt  to 
left  hand^  or  the  operator  muft  place  ldmfelf  behind  the  pa  the  lfns^d  '  a"d  tbe"  d!5,ICapfuk  by  forcePs  5  “^ers, 
tient.  A  needle  (fig.  3  z.)  has  been  contrived^ ^howe/er'  ™,5ns.andcaPfukentirc.  Thofe  who  have  had  much 
with  a  large  curve,  by  which  the  nrmt;  a>  nowever,  practiee  in  this  branch  of  fur^ery,  as  Pellier  lav-  th a 

performed  with  the  rjht  {“t  3  ^  P^-ble  "bu't’ odrerf  tWnk \  telt t 

before  the  patient;  only  the  needle  is  entered TovlS  !!  tr“^en.t,rer1y  t0.  time  and  a  cooling  regimen  for  the  cml 

ai3  lnnr^  lrl^ad.of  the  outer,  angle  of  the  eye.  S  ^  wh.lch>.in  usances,  has  taken  place.  When  the  ope- 

Method  of  Tbe  firft  hint  of  extracting  the  lens  feems  to  hi  P  k  ^k0"  18  *7  be  Performed  on  tbe  right  eye,  the  operator^  i- 

extraaing  luggefted  by  Mr  Petit,  who  propofed  to  o!en  tit  ""  !'  ^  l°  Ufe  the  kft  hand> to  take  bis  ftation  behind  the  !!! 
•aft.  a,nd  cxtradt  the  lens  when  it  was  forced  into  the  ,C,0rnea  tlent>  or  to^  employ  a  crooked  knife  (fig.  36.)  P 

p?  infcouchei!g.ek  At  %{T:lrk7Z  °A  S  obftved  ‘as 

being  placed,  and  thefye  fixed‘in  thePf!m  ^  °pera‘0r  may  confiderably  from  the  irrkaton  thick  '' 

Will  feeure  without  hurtW  fvl  much  preflfure  as  ought  alfo  to  be  frequently  ,  he  ^ye 

the  cornea  to  be  prefled  too  ne.i  !{e'  .  .^either  ought  it  will  gradually  recover  ftreno-tb  A  ®rw'ards>  by  which 
ter  be  wounded.  The  ooZo  fcft  the  lat-  end  of  the  third  week  tlu  dS  ^  About  t}« 

v...  xvifi.  rit'  ™  f'»”  *-*  - .  .H=  P..«  ,  faf  ^ 

wrecks 


S  U  R  G 


3  F.La  week*  It  Is  for  thq  mod  part  a*  large  as  It  was  previous  to 
Lschrynia-  the  operation.  Whether  this  be  owing  to  a  renewal  of  the 
,ia-  .vitreous  humour,  ot  merely  an  aqueous  feeretion,  is  not 
yet  determined;  though  thelatter  crcumftance  is  generally 
fuppofed. 


Chap.  XIV.  Of  Fijlula  Lachrymalis. 


By  this  difeafe  is  properly  underftood  a  finuous  ulcer  of  the 
lachrymal  fac  or  duft  with  callous  edges,  though  every  ob- 
Itruaion  of  this  paflage  is  commonly  called  fjlula  lachry 

Synr,  t  ms  The  firft  and  mod  fimple  (late  of  the  difeafe  is  that  term- 
«f  the  dif-  ed  a  dropfy  0f  the  lachrymal  fac.  The  fymptoms  are,  a  tu- 
moOtoplentor  between  the  inner  cornea  of  the  eye  and  fide  of  the 
form,  P  Bofe.  This  difappears  by  prefture,  the  tears  mixed  with 
mucus  paffing  partly  into  the  nofe,  but  chiefly  back  upon 
the  eye  and  over  the  cheek. 

This  itate  of  the  difeaie  is  what  the  French  have  called 
the  hernia ,  or  hydrops  facculi  lachrymal*.  It  is  frequently 
met  with  in  children  who  have  been  rickety,  or  are  fubjetx 


H1CL  VV  1  Lit  mi  umu.u.  - - .  f.r 

to  glandular  obftructions  :  and  in  this  ftate  it  fometimes  re¬ 


gains  for  feveral  years,  fubjcdt  to  little  alterations,  as  the 
health  or  habit  {hall  happen  to  vary,  the  facculus  being 
fometimes  more,  fometimes  lefs  full  and  trouble fome  ;  the 
contents  which  are  prefted  out  are  fometimes  more,  fome¬ 
times  lefs  cloudy ;  and  now  and  then  the  difeafe  is  attended 
with  a  (light  ophtlialmy,  or  an  inflammation  of  the  eyelids, 
but  which,  by  common  care,  is  eaiily  removed.  It  the  fac* 
cuius  be  not  much  dilated,  the  diicharge  fmall,  and  produ¬ 
ced  only  by  p reffu re,  the  chief  inconveniences  are  the  weep¬ 
ing  eye,  and 'the  gumming  together  of  the  lids  after  (leep¬ 
ing  :  but  thefe,  by  being  attended  to,  may  be  kept  from 
being  very  troublefome  ;  and  if  the  difeafe  makes  no  fur¬ 
ther  progrefs,  may  be  fo  regulated  as  to  render  any  more 
painful  procefs  totally  unneceflary.  If  the  dilatation  be  con¬ 
siderable,  the  levelling  is  more  ,  vifible,  and  the  quantity  of 
fmid  is  larger  ;  it  is  alfo  in  this  ftate  more  frequently  mixed 
and  cloudy,  and  more  tioublefome,  from  the  mote  frequent 
neceflity  of  emptying  the  bag  ;  but  if  the  patient  be  an  adult, 
it  may,  even  in  this  more  dilated  ftate  of  it,  be  kept  from  be- 
in  or  very  inconvenient. 

If  an  inflammation  comes  on,  the  tumor  is  thereby  confi- 
derably  increafed,  the  difeharge  is  larger,  as  well  during  . 
fleep  as  upon  prefTure  ;  the  (kin  covering  it  lofes  its  natural 
whitenefs  and  foftnefs,  becomes  hard,  and  acquires  an  infla¬ 
med  rednefs ;  and  with  the  tears  a  mixture  of  fome  thing, 
which  in  colour  refembles  matter,  is  difeharged,  efpecially  if 
the  prefture  be  made  with  any  force,  or  continued  for  any 
time. 

When  the  parts  are  in  this  ftate,  the  contents  of  the  bag 
have  fo  much  the  appearance  of  purulent  matter,  that  they 
are  now  generally  confidered  as  Inch,  though  Mr  Pott  and 
feveral  others  have  been  of  a  different  opinion,  confidering 
the  fluid  as  merely  mucus  under  a  different  form ;  allowing, 
however,  that  pus  is  fometimes  difeharged.  If  the  pundta 
lachrymalia  be  naturally  large  and  open,  and  the  inflamma¬ 
tion  confined  to  the  furface  of  the  fac,  its  contents  wall  pafs 
.oft  pretty  freely,  and  the  fit  in  will  remain  entiie. 

In  its  ad-  But  when  the  (kin  covering  the  lachrymal  bag  has  been 
•vanced  f0r  fome  time  inflamed,  or  fubjedt  to  frequently  returning 
inflammations,  it  moft  commonly  happens  that  the  pundta 
lachrymalia  are  affedted  by  it,  and  the  fluid,  not  having  an 
opportunity  of  palling  off  through  them,  diftends  the  infla¬ 
med  fkin ;  fo  that  at  laft  it  becomes  doughy,  burfts  exter¬ 
nally,  and  forms  an  opening  in  the  moft  prominent  part  of 
the  tumor,  at  which  the  tears  and  matter  contained  in  it 
are  difeharged*  When  the  opening  thus  formed  is  fmall,  it 


E  R  Y.  Chap.  XIV. 

commonly  heals  again  in  a  few  day*,  but  it  burftt  u  (bon  u  HM* 
a  confiderable  Quantity  of  this  fluid  is  colle&ed  ;  and  u  conti-  ac 

nuts  thus  to  collect  andburft  alternately,  till  the  opening  be-, - ^ 

comes  fufficiently  large  to  prevent  any  farther  collection.  I  nis 
ftate  of  the  diforder  exhibits  exa&ly  the  appearances  ot  a  h- 
nuous  ulcer,  with  callous,  and  fometimes  with  retorted  edges ; 
and  this  ftage  forms  properly  the  real  ftftula  lachrymalis. 

Tears,  mucus,  and  purulent  matter,  are  now  abundantly  ail- 
charged  from  the  fore.  When  the  bone  beneath  is  found, 
this  diicharge  is  feldom  either  acrid  or  oflenhve  to  the  lmell, 
for  the  opening  being  in  general  in  the  under  part  ot  the 
tumor,  the  matter  is  readily  evacuated  ;  but  when  any  ot  the 
contiguous  bones  are  carious,  they  are  not  only  found  to  be 
fo  by  the  introduction  of  a  probe,  but  by  the  appearance, 
fmell  and  effedts  of  the  matter  upon  the  neighbouring  parts. 

In  this  cafe  it  is  thin,  fetid,  and  commonly  f®  acrid  as  to  tret 
and  corrode  the  integuments  moft  contiguous  to  the  ulcer ; 
and  when  the  diforder  is  connedted  with  fcrophula  or  with 
lues  venerea,  which  is  by  no  means  an  unfrequent  occur¬ 
rence,  the  diicharge  and  appearance  ot  the  fore  wnl  vary 
according  as  it  happens  to  be  combined  with  one  or  other 

of  thefe  diteafes.  ..........  T.“}. 

From  what  has  been  faid,  we  may  divide  this  difeafe  into  Tk<« 
four  general  heads  br  ftate,  under  which  all  its  more .minute  *** 
dillinctions  may  be  comprehended.  The  hrft  confifts  in  i,^ 
fimple  dilatation  of  the  facculus  and  obftrudtion  of  the  nalal 
dud,  difeharging,  noon  prefture,  a  fl  uid  either  quite  clear  or  a 
little  cloudy';  the  fkin  covering  the  bag  being  entire  and 
perfedlly  free  from  inflammation.  In  the  fecond,  the  tumor 
is  fomewhat  larger ;  the  fkin  which  covers  it  is  in  an  infla¬ 
med  ftate,  but  entire  ;  and  the  difeharge  made  through  the 
pnnfta  lachrymalia  is  of  a  pale  yellow  or  purulent  colour.  In 
the  third, the  ft  in  covering  thefacculus  is  become  floughy,and 
burfts ;  by  which  means  the  fwelling  is  in  fome  meafiire  lef- 
fened  :  but  the  matter  which,  while  the  flun  was  entire, 
ufed  to  be  preffed  out  through  the  p  Linda  lachrymalia.  now 
difeharges  itfelf  through  the  new  aperture.  The  dudus 
ad  nares,  both  in  this  and  the  preceding  ftate,  are  not  other- 
wife  difeated  than  by  the  thickening  of  its  lining.  In  the 

fourth,  the  paflage  from  the  facculus  lachrymalis  into  the 

nofe  is  totally  obliterated,  the  inlide  of  the  former  being  ei¬ 
ther  ulcerated  or  filled  up  with  a  fungus,  and  attended  iome- 
times  with  a  caries  of  the  bone  underneath.  . 

In  the  firft  and  moft  fimple  ftate  of  the  difeafe,  viz.  that T.e^ 
of  mere  obftrudtion  without  inflammation,  much  pains  “a'rc 
been  taken  to  reftore  the  parts  to  their  natural  ftate  and  ufe, 
without  making  any  wound  or  divifion  at  all.  The  intro- 
duaion  of  a  probe,  the  inje&ion  of  aftringent  fluids,  and  a 
conftant  ccJmpreflion  made  on  the  out  fide  of  the  facculus  in 
the  corner  of  the  eye,  are  the  principal  means  by  which  this 
has  been  attempted 


Several  years  ago,  M.  Anel  made  a  probe  (fig.  37*) 
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of  fo  fmall  a  fize  as  to  be  capable  of  pafling  from  the  eyc-^ 
lid  into  the  nofe,  being  introduced  at  one  of  the  pun&a 
lachiymalia,  and  pafling  through  the  facculus  and  du& ; 
with  which  probe  he  propofed  to  break  through  any 
fmall  obftrudtion  which  might  be  found  in  its  paffage. 

He  alfo  invented  a  fyringe  (fig.  38.),  the  pipe  of  which 
is  fmall  enough  to  enter  one  ot  the  pun&a,  and  thus  furntfh- 
es  an  opportunity  of  injecting  a  liquor  into  the  facculus  and 
dudt ;  and  with  thefe  two  inflruments  he  pretended  to  be  abie 
to  cure  the  difeafe  whenever  it  confifted  in  obftrudtion  merely, 
and  the  difeharge  was  not  much  difcoloured.  1  he  firk  0 
thefe,  viz.  the  paflage  of  a  ltnall  probe  through  the  pundta, 
has  a  plaufible  appearance  ;  but  will,  upon  trial,  be  foun  0  ,l 
very  unequal  to  the  talk  affigned  :  the  very  fmall  fize  of  ihu* 
its  neceffary  flexibility,  and  the  very  little  refinance  it  is  c3‘ 
pable  of  making,  are  manifeft  deficiencies  in  the  lnitm- 
0  meat  5 
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'  rnent ;  the  quick  fenfatfon  in  the  lining  of  the  fac  and  duft, 

Lachrym^.  flifeaied  ftate,  are  great  objections  on  the  fide  of  the 

i  .  parts,  fuppofing  it  were  capable  of  anfwering  any  valuable 

end,  which  it  mod  ceitainiy  is  not. 

That  the  pafling  a  fine  probe  fiom  one  of  the  pun£la  la- 
chrymalia  into  the  nofe  is  very  practicable,  is  known  from 
experience  ;  but  the  pain  it  gives,  and  the  inflammation  it 
often  excites,  are  much  greater  than  any  benefit  which  does 
or  can  arife  from  it.  Jt  is  faid  that  the  principal  ufe  of  this 
probe  is  to  clear  the  little  duCls  leading  from  the  punCta  into 
the  facculus,  and  the  obflru&ion  of  thofc  duds  is  often  men¬ 
tioned  as  a  part  of  this  difeafe.  Hence  one  would  be  led  to 
fuppofe  that  it  was  a  circumftance  which  frequently  occur¬ 
red  ;  whereas  it  is  feldom,  if  ever,  met  with.  Nor,  even  if 
it  did  happen,  could  it  ever  produce  the  difeafe  in  queftion; 
the  principal  chxra&eriftic  of  which  is  a  difeharge  into  the 
inner  corner  of  the  eye  upon  preflure  made  in  the  angle. 

The  fyringe,  if  ufed  judicioufly  while  the  difeafe  is  re¬ 
cent,  the  fac  very  little  dilated,  and  the  mucus  perfe&ly  clear, 
will  fometimes  be  found  ferviceable  ;  it  gives  no  pain;  and  a 
few  trials  render  the  ufe  of  it  by  no  means  tronblefome.  There 
is  very  little  occafion,  however,  to  take  much  trouble,  or  to 
put  the  patient  to  fo  much  uneailnefs  ;  for  if  the  fac  be  emo- 
tied  by  comprefiion,  if  the  liquor  which  was  to  have  been 
injeded  be  applied  to  the  pun&a,  they  will  abforb  it  as  rea¬ 
dily  as  the  fluid  which  naturally  paffes  through  them. 

Fabricius  ab  Aquapendente  invented  an  inftrument, 
which  w£s  fo  contrived  as  by  means  of  a  ferew  to  make  a 
preflure  externally  on  the  lachrymal  bag  ;  from  the  ufe  of 
which,  he  fays,  his  patients  received  much  benefit.  This 
inftrument  has  been  confiderably  improved  by  late  practition¬ 
ers,  and  is  ftill  recommended  as  very  ufeful.  See  fig.  39. 

All  the  good  that  can  be  obtained  by  comprefs  and  ban¬ 
dage,  this  ferew  is  capable  of  procuring;  but  it  is  alfo  Tub- 
ject  to  all  the  fame  inconveniences,  ariilng  from  the  impoffibi 
lity  of  determining  exa&ly  the  due  degree  o>  preflure :  for  if  it 
1  ?reat  as  to  bring  the  Tides  ot  the  upper  part  of  the  fac 

into  contad,  all  communication  between  it  and  the  pun&a  will 
be  thereby  flopped;  if  it  be  but  flight,  the  accumulation  will 
not  be  prevented  ;  nor  does  it  in  either  cafe  contribute  to  the 
removal  of  the  obftruction  in  the  nafal  dud,  the  primary 
and  original  eaufe  of  the  difeafe  If  the  curative  intention 
was  to  procure  an  union  ot  the  Tides  of  the  facculus,  as  in 
the  cafe  of  parts  feparated  trom  each  other  by  the  forma 
tion  of  matter  or  /loughs,  and  the  prefl'ure  could  be  made 
uniformly  and  conftantly,  pofiibly  it  might  be  fo  managed 
as  to  anlwer  a  valuable  purpoie  ;  but  as  that  is  not  the^in- 
,  tention,  the  preflure,  whether  made  by  an  inftrument  or  by 

a  common  roller  and  comprefs,  contributes  little  or  nothing 
toward  a  cure. 

When  the  difeafe  is  only  beginning  to  form,  if  the  la¬ 
chrymal  fac  be  frequently  preffed  with  the  finger,  the  on- 
tents  of  it  will  be  difeharged  before  they  become  acrid,  and 
the  complaint,  though  (eldom  to  be  cured  in  this  manner, 
may  be  fometimes  endured  without  any  other  affiltance. 
*17  But  when  the  difeafe  has  advanced  fo  far  as  to  be  in  a  ftate 

durh*  the  Zi  T0n’  conf,dep?ble  rdief  maf  bc  obtained  from 
fv  nd  m  l  lemed*s  as  are  found  to  be  ufeful  in  inflammatory  af- 
*hirdftager.  .  tlons  °‘  other  parts  of  the  body,  as  blood-letting  laxa¬ 
tives,  and  low  diet,  together  with  faturnine  applications  to 
the  parts  affected.  But  when  thefe  fail,  and  it  is  found  that 
the  paflage  of  the  tears  to  the  nole  is  completely  obftrufted, 

uer  nFmaUeI’lf  ^  not  butft  outwardly,  may  be  indan- 
t’o  be  foUowSg  ‘  UBderneath’  a  differcnt  pra&ice  is 

lachrvmiSi;ftke’  3n  °pCnin^  ‘n  the  u?Per  part  of  the  facculus 

3W0Und  mad!TCVr,-g?era  abfolutely  “ceffary  ;  and  as 
d  made  by  a  krure  leaves  a  much  lefs  difagreeable  fear 
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than  that  which  necefTarfly  follows  the  burfting  of  the  (kin;  Fiftulu 
one  being  a  mere  Ample  divifion,  the  other  a  lofs  of  fub- Bachryma, 
fiance  ;  it  will  always  be  found  heft  to  anticipate  the  acci-  ,  £ 

dent  ot  burfting,  by  making  the  opening  a3  foon  as  the  inte- 
guments  are  in  fuch  a  ftate  as  to  threaten  it. 

For  making  this  incifion,  authors  have  been  very'  par., 
ticular  in  their  dire&ions  with  regard  to  its  place,  maimer, 
and  form.  But  all  that  the  furgeon  need  obferve  is,  to  take 
care  to  keep  the  knife  at  a  proper  diftance  from  the  junc¬ 
ture  of  the  palpebne,  to  begin  the  incifion  a  very  little  above 
a  Ipie  drawn  from  that  jun&ure  toward  the  nofe,  and  to 
continue  it  downward  fo  as  to  lay  the  fac  completely  open  ; 
and  the  beft  inftrument  to  make  it  with  is  a  fcalpel  of  the 
common  form,  but  of  a  fmall  fize.  If  the  facculus  be  alrea¬ 
dy  burft,  the  place  of  opening  is  determined ;  and  the  ori¬ 
fice  may  be  enlarged  with  a  knife,  or  dilated. 

The  incifion  being  made,  the  contents  of  the  tumor  fhoulj 
be  moderately  prefled  out ;  after  which,  fome  pradtitioneri 
advife  that  the  nafal  dudt  fliould  be  fearched  for  by  means  of 
a  probe  ;  and  if  found,  that  a  piece  of  catgut,  bougie,  or 
lead,  fliould  be  introduced,  and  kept  there,  its  edge  being 
bent  a  little  downwards  till  the  Tides  of  the  dud  are  fkinned 
over  and  healed.  In  the  mean  time,  the  fore  is  to  be  drefied 
with  Ample  pledgets  of  wax  and  oil,  which  are  to  be  retain¬ 
ed  by  means  of  adhefive  plafter.  As  foon  as  the  paflage  of 
the  tears  into  the  nofe  is  fufficiently  fecured,  the  fubftance 
which  has  been  left  in  it  is  to  be  withdrawn,  and  the  wound 
healed.  ^ 

Fhe  laft  ftate  of  this  diforder  is  that  in  which  the  natural  during  th$ 
paflage  from  the  facculus  to  the  nofe  is  fo  difeafed  as  to  belaft  Re¬ 
quite  ooliterated,  or  in  which  the  bones  are  fometimes  found 
to  be  carious.  ^  The  methods  hitherto  deferibed  have  all 
been  calculated  to  preferve  the  natural  paflage,  and  to 
drive  the  lachrymal  fluid  again  through  it.  In  this  attempt 
th*y  are  fometimes  fuccefsful  ;  but  when  every  trial  for  dif-  9 
covering  the  nafal  du<fi  has  been  unfuccefsful,  recourte  rnuft  «£ 

be  had  to  an  artificial  opening  forthe  tears.  In  performing  makin£  an 
this  part  ot  the  operation,  the  patient  fliould  be  feated 
polite  to  a  window,  with  his  head  fupported  by  an  aflif- 
tant,  .  The  forge  on  is  to  place  himielf  immediately,  be. 
foie  him,  either  in  a  fitting  or  ftanding  pofture.  The 
canula  of  the  trocar  (fig.  40.)  is  now  to  be  introduced 
to  the  under  and  back  part  ot  the  lachrymal  fac,  and  held 
with  one  hand,  while  the  fiilette  is  to  be  paffed  into  it 
y  the  other,  in  a  direction  obliquely  downwards  and  in¬ 
wards,  between  the  two  fpongy  bones,  till  it  reach  the  ca¬ 
vity  of  the  nofe,  which  will  be  known  by  fome  bloody  mu¬ 
cus  pafling  out  at  the  noftril.  As  foon  as  the  inftrument 
has  penetrated  the  nofe,  the  opening  fhould  be  made  fufFi- 
ciently  large  ;  then  the  ftifctte  fhould  be  withdrawn,  and 
a  bit  of  cat  j  ut  or  bougie,  or  what  is  more  cleanly  and  con¬ 
venient,  a  leaden  probe,  is  to  be  introduced,  and  the  canula 
removed.  One  end  of  the  probe  ought  to  remain  in  the 
nole,  and  the  other  bent  in  fuch  a  way  as  to  hang  over  the 
td  /e  of  the  wound,  and  at  the  fame  time  be  in  no  danger  of 
coming  out.  The  fore  is  now  to  be  covered  with  a  pledget 
ot  lint  Ipread  ivhh  emollient  ointment,  and  the  whole  re¬ 
tained  with  adhefive  plafter.  The  probe  rmift  be  removed 
every  day  or  two,  fo  as  to  allow  it  and  the  oaffage  to  be 
cleaned  ;  and  at  each  dreflmg  fome  aftringent  fnje&ion 
fhould  be  thrown  in,  when  the  parts  are  to  be  defied  as  at 
firlt.  Several  weeks  will  commonly  be  neceflary  for  render¬ 
ing  the  paflage  perfe&ly  callous  ;  but  this  muft  depend 
much  upon  the  ftate  of  the  parts,  as  well  as  the  conftitu- 
tion  ot  the  patient. 

After  the  pafTage  is  become  fufficiently  callous,  the  dref- 
imgs  and  proBe  are  to  be  withdrawn,  and  the  parts  cleared 
irom  any  mucus  with  which  they  may  be  duffed.  The 
S  s  ffcle-j 


14° 

Fiftula 

I*achryma- 

li?. 


Mr  Pel- 
lier’s  me¬ 
thod  of 


S  U  R 

Tides  of  tte  wound,  now  already  fufficiently  contraded,  are 
to  be  laid  together,  and  covered  with  fome  adhefive  plafter. 

If  this  be  ineffedual,  the  wound  is  to  be  touched  with  cauf- 
tic,  when  the  cure  will  generally  be  quickly  completed. 

To  P"ive  tone  to  the  parts,  moderate  preflure.  fhould  fre¬ 
quently  be  made  upon  the  fac,  either  by  the  patient’s  finger 
cr  by  the  machine  already  mentioned,  and  this  fhould  be 
continued  for  a  confiderable  time.  Sometimes  the  difeafe 
returns  after  a  cure  has  been  made,  owing  to  difeafes  of  the 
conftitution,  carious  bone  contiguous  to  the  fore,  or  fome- 
times  to  too  fmall  an  opening  having  been  formed.  .  In  this 
cafe  a  canula  of  gold,  filver,  or  lead,  is  fometimes  introdu¬ 
ced  into  the  artificial  paffage,  and  the  fkin  healed  over  it ; 
by  which  means  the  paffage  will  afterwards  remain  com¬ 
pletely  open,  and  no  difeafe  of  the  conftitution  can  ever  affed 
it.  We  (hall  deferibe  Mr  Pelliei’s  method  of  performing 
this  operation,  who  has  made  feveral  improvements  on  it. 

The  patient  is  to  be  feated,  and  his  head  properly  fup- 
ported  by  an  affiflant;  then  the  fac  is  to  be  laid  freely  open 
at  its  inferior  part;  the  nafal  dud  is  to  be  fearched  for  with 
th^orera-8  a  &rm  Probe»  or  Wlt^  a  condudor  (fig.  4 1.)  made  for  the 
tion,  P  *  purpofe  ;  and  Pellier  after ts  that  he  never  fails  in  finding  it. 

As  foon  as  this  is  difeovered,  a  conical  tube  (fig.  42*)’ 
with  a  projedion  at  the  top,  and  another  in  the  middle 
for  fecuring  it  in  its  place,  mult  be  put  upon  the  con¬ 
ductor,  previoufly  furnifhed  with  a  compreffor  (fig.  43.), 
and  it  fhould  be  of  fuch  a  fize  that  the  condudor  may  fit  it 
exactly.  The  point  of  the  conductor  is  now  to  be  paffed 
into  the  lachrymal  dnCt  ;  and  being  pufhed  in  till  it  reaches 
the  noftril,  which  may  5e  known  either  by  inferting  a  probe 
into  it,  or  by  a  few  drops  of  blood  falling  from  the  nole, 
the  conductor  is  to  be  withdrawn  ;  leaving  the  compreffor 
upon  the  brim  of  the  canula,  which  mult  be  firmly  preffed 
down  with  the  left  hand,  while  the  conductor  is  removed 
with  the  other.  'Phis  being  done,  the  compreffor  muft  next 
be  taken  out  ;  and  to  difeover  whether  the  canula  be  at  a 
proper  depth,  a  little  milk  or  water  fhould  be  injeCted  thro’ 
it.  If  the  injeCtion  pafs,  it  will  fhow  that  the  canula  is  pro¬ 
perly  placed.  If,  on  the  contrary,  any  obftruCtion  occur, 
there  will  be  reafon  to  fufpeCt  that  it  is  already  pufhed  too 
far,  and  that  it  preffes  again  ft  the  os  fpongiofum  inferius ; 
in  which  cafe  the  canula  muft  be  withdrawn,  fhortened,  and 
reintroduced  as  before. 

The  fore  ought  to  be  kept  open  for  eight  or  ten  days 
after  the  operation  with  foft  lint  fpread  with  emollient  oint¬ 
ment,  and  the  whole  covered  with  a  cornprefs  of  foft  li¬ 
nen  fecured  with  a  bandage.  An  injeCtion  of  milk  and  wa¬ 
ter  fhould  be  daily  paffed  through  the  canula  *,  and  as  feon 
as  the  fore  looks  clean  and  healthy,  the  drefiings  fhould  be 
entirely  removed,  and  a  piece  of  court  plafter  laid  over  it. 
In  this  ftate  it  is  to  be  left  to  heal ;  but  the  plafter  muft  be 
renewed,  if  matter  appear  to  form  beneath  it.  By  this  me¬ 
thod  Mr  Pellier  finds,  that  fiftula  lachrymalis,  not  depending 
upon  difeafes  of  the  contiguous  bones  or  of  the  conftitution, 
may  commonly  be  completely  cured1  in  two  or  three  weeks, 
which,  by  the  ufual  praClice,  might  require  feveral  months* 

Chap.  XV.  Of  Affc Elions  of  the  Nofe* 

•  Sect.  I.  Of  Hmcrrhagies  from  the  Nofe. 

When,  the  means  mentioned  for  this  complaint  in  the  ar¬ 
ticle  Medicine  have  failed,  recourfe  muft  be  had  to  com- 
preffion.  Doffils  of  lint  introduced  into  the  noftrils  are 
fometimes  effedual ;  or  the  gut  of  fome  fmall  animal,  tied 
at  one  end,  then  introduced  by  a  probe  into  the  nofe  as  far 
as  the  pharinx,  and  filled  with  cold  water,  or  that  and  vine- 
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gar,  and  fecured  by  a  ligature,  by  adapting  itfelf  to  all  the  A®^“M 


parts,  and  p re fting’  equally  on  them,  has  been  attended  with  Nofe> 
advantage.  When  the fe  remedies  likewife  fail  in  their  ef- W 
fed,  a  piece  of  catgut  or  wire  may  be  introduced  through 
the  nofe  into  the  throat,  and  brought  out  at  the  mouth  ;  a 
piece  of  fponge,  or  a  bolder  of  lint  of  a  fize  fufficient  to  fill 
the  back-part  of  the  noftril,  is  then  to  be  fixed  to  it ;  the 
fponge  is  next  to  be  drawn  back  and  properly  applied..  An¬ 
other  is  to  be  applied  to  the  anterior  part  of  the  noftiil  and 
fecured.  The  fame  may  be  done  to  the  other  noftril,  if  it 
be  neceffary  ;  or  the  fponge  may  be  of  fuch  a  fize  as  to  fill 
the  ends  of  both  noftrils  at  the  fame  time.  By  this  con¬ 
trivance  the  blood  not  finding  an  outlet,  will  foon  coagulate, 
and  prevent  any  farther  evacuation.  * 

Sect.  II.  Of  Ozana. 

By  this  is  underftood  an  ulceration  within  the  nofe,  which 
may  be  occaiioned  by  external  violence,  by  expofure  to  cold, 
by  irrritating  fubftances,  or  by  whatever  produces  inflamma¬ 
tion  in  the"  membrane  lining  the  noftrils.  Sometimes.it 
arifes  from  venereal  infedion  ;  and  in  this  cafe  the  dif- 
charge  becomes  fo  acrid  as  to  corrode,  and  produce  caries  in 
the  bones  of  the  nofe.  When  the  difeafe  is  local,  and  not 
depending  upon  any  conftitutional  affedibn,  aftringent  folu- 
tions  are  found  to  be  the  tnoft  ufeful,  fuch  as  a  decodion  of 
bark  or  that  mixed  with  alum.  DofTils  of  lint  dipped  in 
thefe  are  to  be  introduced  into  the  noftrils  three  or  four 
times  a-day,  or  fome  prefer  the  injedion  of  fuch  fluids  by 
means  of  a  fyringe  as  being  more  effedual.  If  ftronger 
aftringents  be  neceffary,  a  iolution  of  ftyptic  powder  ought 
to  be  ufed.  At  bed-time  an  ointment  prepared  with  zinc 
or  with  lapis  calaminaris  ought  likewife  to  be  applied.  Up¬ 
on  fome  occafions  the  application  of  a  blifter  to  the  temple 
has  cured  the  difeafe. 

Inftances,  however,  occur,  where  the  di  fell  a  rge  is  occa- 
fioned  by  a  colledion  of  matter  within  the  antrum  maxillare; 
and  then  it  is  apt  to  refill  every  effort  till  a  proper  outlet 
be  given  to  it. 

When  the  complaint  is  owing  to  venereal  infedion,  the 
primary  difeafe  is  to  be  attended  to,  and  mercurial  prepara¬ 
tions  are  to  be  applied  to  the  part ;  but  when  the  bones  are 
carious,  till  thefe  are  removed  we  need  neither  exped  that 
the  difeharge  will  ceale,  nor  the  difeafe  be  otherwife  com¬ 
pletely  cured. 

Sect.  III.  Of  Imperforated  Noftrils. 

Sometimes  the  noftrils  are  in  part  or  entirely  obliterated. 
This  may  be  owing  to  burns;  fmall-pox;  different  kinds  of 
fores,  efpecially  thofe  of  a  venereal  nature  ;  and  fometimes 
it  is  the  effed  of  original  conformation,  for  it  has  been  ob* 
ferved  in  new-born  children. 

When  any  opening  appears  in  the  obftruded  noftril,  it 
may  be  readily  dilated  by  the  introdudion  of  a  furrowed 
probe,  and  then  cutting  upon  it  in  the  cotufe  of  the  adhe- 
fion  :  but  when  no  paffage  appears,  the  operator  muft  en¬ 
deavour,  by  means  of  a  fcalpel,  to  difeover  one  of  the  nof- 
tiils  ;  and  when  difeovered,  it  muft  be  enlarged  by  a  direc¬ 
tor  and  biftourv,  as  in  the  former  cafe.  The  other  noftril  is 
to  be  treated  in  the  fame  manner.  After  the  openings  are 
formed,  they  might  be  preferred  of  a  proper  fize  by  the  in¬ 
trodudion  of  doffils  of  lint,  which  fhould  be  frequently 
cleaned  or  renewed  ;  hut  metallic  tubes  an fwer  the  purpofe 
better,  and  allow  the  patient  to  breathe  freely  through  them 
till  a  cure  be  performed.  Previous  to  their  introdudion, 
they  ought  to  be  covered  with  foft  leather  fpread  with  emol¬ 
lient  ointment,  and  retained  till  the  fores  are  completely 
healed  e 
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raw ;  by  which,  if  the  operation  be  properly  performed,  a  piece  AfTe&ions 
will  be  feparated  in  form  like  an  inverted  V7.  After  the  in-  of  thc 


*3* 


operation 
for  the 
hare  lip. 


When  the  parotid  duft  is  divided,  the  faliva  which  it 
tranfmits  pafies  over  the  cheek  inilead  of  going  into  the  ca. 
vity  of  the  mouth. 

When  the  furgeon  is  called  to  a  recent  divifion  of  the 
duft,  he  ought  to  lay  the  divided  ends  of  it  as  exa&ly  to¬ 
gether  as  polT.ble,  and  to  retain  them  in  their  fituation  till 
they  are  united  by  adheiive  plalters,  or  by  the  twilled  future 
if  there  be  confiderable  retraftion  of  the  parts.  But  when 
the  portion  of  the  dud  next  the  mouth  is  entirely  oblitera¬ 
ted,  an  artificial  paifage  mull  be  made  into  the  mouth,  and 
an  union  formed  between  the  opening  and  that  part  of  the 
duft  which  proceeds  from  the  parotid  gland.  The  artificial 
paflage  ought  to  be  as  much  as  poffible  in  the  diredion 
of  the  natural  dud.  For  this  pnrpofe  a  perforation  of 
a  proper  fize  is  to  be  made  obliquely  into  the  mouth 
with  the  trocar  (fig.  44.),  fronl  the  fide  of  the  wound 
cxadly  oppofite  and  contiguous  to  the  under  extremity 
of  the  upper  portion  of  the  dud  ;  and  then  a  piece  of 
eaden  probe  of  the  fize  of  the  perforator  Ihould  be  in- 
troduced  by  means  of  the  canula,  and  be  kept  in  the  cheek 
till  the  iides  of  the  opening  become  callous ;  when  the  lead 
bemg  withdrawn,  the  extremities  of  the  artificial  and  natu- 
ral  duds  are  to  be  brought  into  contad,  and  retained  there 
byadhefive  piafter  till  the  cure  is  completed.  Another  method 
has,  in  a  few  mftances,  been  followed  by  Mr  Latta  (fee  his 
byjtem  of  Surgery),  of  introducing  one  end  of  a  bit  of  cato-ut 
mto  the  artificial  opening,  and  bringing  it  out  at  the  mouth, 

rfh  .t  e|°thr;Sr,O  UCed.a  little  waymto  the  extremity 
of  tlie  natural  dud,  and  retained  by  adhcfive  plafter  till  the 

tleTntV  n  Whichever  way  thc  operation  is  done! 

hfr°"  J  upon  fpoon-meat,  and  make  as  little 
aiotion  as  poffible  with  his  lips  or  jaws. 


Sect.  II.  Of  the  Hare-lip. 

The  harelip  is  a  filTure  in  the  upper  lip,  very  feldom  in  the 
unoer  one.  it  is  attended  with  want  of  fubftance,  and  has  its 
name  from  a  refemblance  to  the  lip  of  a  hare.  In  general 
it  is  only  a  jimple  fiffiire,  though  fometimes  it  is  double  ;  in 
which  cafe  it  renders  a  cure  more  difficult  to  be  executed 
ihere  are  many  lips  where  the  want  of  fubftance  is  fo  great,’ 
that  the  edges  of  the  fiffiire  cannot  be  brought  together,  or 
at  lead  where  they  can  but  juft  touch,  and  then  the  attempt 
ffiould  be  forborne.  It  is  likewife  improper  in  infants,  and 
ought  not  to  be  performed  till  feveral  months  after  they 
have  been  weaned,  when  they  will  have  acquired  more  ftreiigth 
°  operation,  and  will  be  lefs  liable  to  be  at¬ 

tacked  with  bowel  complaints,  which  frequently  make  them 
cry  at  an  earlier  period  of  infancy. 

flin.dd  P/°^eedin^  t0  the  operation,  the  patient,  if  a  child, 

i°  \t  ridXn  “  F7fml’S  knee>  or  rather  perhaps 
upon  a  table;  but  if  an  adult,  he  is  to  be  feated  upon  a 

to  the  3  TIie  fnE,lum  conneding  the  gums 

to  the  upper  hp  ,s  to  be  divided  ;  if  a  fore-tooth  proiedfo 
.much  as  to  prevent  the  parts  from  being  brought  properly 

through  K18  t0  b,e  ,extra.aed -•  or  when  the  fiffiire  runs 
^  b0ne®  °/  the  Palated  if  3  fmal]  Portioo  of  the  bone 
Fufttd  .t,  ft  b-  rcrnoved-  Matters  being  fo  far  ad- 

be  we’en  tL^r31?  ‘Tr1*7  ]?oId  °f  one  ,ide  «f  the  fiffnre 
(fi  V  rh  m-b.  3  f?rcf  "ger,  °r  between  the  forceps 

(fig  Stt-rV  ?3T  °f  fharp  and  very  ftrong  feifi’ars 
1'pfand  to  ronJa  ‘In  ^V-0  CUt  off  a  th'a  Portion  of  the 
-  ,  t  peat  ,the  fame  thing  opon  the  other  fide  of  the 

>  to  fh.i _ 1 _ t  _  1  r  1  ~  _ 
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cifions  have  been  made,  the  veffels  fhould  be  allowed  to  bleed 
freely  to  prevent  inflammation  ;  and  wheii  the  bleeding  has 
ceafed,  the  fides  of  the  wound  are  to  be  brought  accurately 
together,  and  kept  in  that  hate  by  the  twilled  future.  The 
{h  it  pin  ought  to  be  as  near  as  poffible  to  the  under  edge  of 
the  lip  ;  another  is  to  be  inferted  near  the  upper  angle  ; 
and  if  the  patient  be  an  adult,  a  third  pin  will  generally  be 
ncceiTary,  half  way  between  the  other  two.  in  pajjing  them, 
they  ought  to  go  gather  deeper  than  half  through  the  lip, 
that  the  edges  of  the  wound  may  be  kept  properly  in 
contaft.  An  afliftant  now  keeps  the  parts  together, 
while  the  operator  applies  a  firm  waxed  ligature  firfl  to- 
the  under  pin  ;  and  having  made  three  or  four  turns  with 
it  in  the  form  of  an  eight  figure  (fig.  47.),  it  fhould  then  be 
carried  about  the  fecond,  and  in  a  fimilar  way  about  the 
third,  care  being  taken  that  the  thread  be  drawn  of  a  pro¬ 
per  tightnefs.  After  the  ligature  is  fecured,  a  piece  of  lint, 
covered  with  fome  mucilage,  fhould  be  laid  oyer  the  wound 
to  prote&  it  from  the  air  ;  and  this  is  commonly  all  the 
bandage  necefTary.  Whon,  however,  from  a  great  want  of 
fubftance,  the  retradlion  has  been  confiderable,  fome  advan¬ 
tage  is  derived  from  the  ufe  of  adhefive  plafters  applied  to 
the  cheeks  and  tied  between  the  pins.  During  the  time  of 
the  cure  the  patient  fhould  be  fed  upon  fpoon-meat,  and 
prevented  from  making  any  exertion  with  the  lips,  otherwife 
the  cure  might  be  confiderably  retarded.  At  the  end  of 
five  or  fix  days  the  pins  may  be  taken  out,  when  the  parts 
will  commonly  be  found  completely  united. 

In  the  cafe  of  a  double  hare-lip,  the  operation  ffiould  be 
firft  done  upon  one  fiffure  ;  and  when  a  cure  is  completed 
there,  it  may  be  done  fafely  upon  the  other. 

Sect.  III.  Of  Extirpation  of  Cancerous  Lips. 

The  under  lip  is  much  more  frequently  attacked  with 
cancer  than  the  upper,  or  indeed  than  any  other  part  of  the 
body  :  And  as  little  dependence  is  to  be  olaced  upon  exter- 
nal  applications  or  internal  remedies,  recourfe  mull  be  had 
to  the  knife  as  the  only  certain  method  of  cure. 

When  the  difeafe  has  not  attacked  anv  confiderable  part 
of  the  lip,  the  dilcafed  part  is  to  be  cut  out,  and  the  wound 
cured  by  the  twilled  future.  The  oneration  outfit  there- 
tore  to  be  performed  early,  to  allow  the  parts  to  be  brought 
properly  together.  The  general  fteps  of  the  operation  tre 
nearly  the  fame  as  in  the  operation  for  hare-lip,  and  there- 

n!nnetidrn<r  rePeated.  It  is  only  to  he  obferved,  that 
all  the  difeafed  parts  are  to  be  removed,  taking  care  to  make 
the  cut  in  fuch  a  way  as  will  moft  readily  admit  of  the  twill- 
ed  or  hare.lip  future.  When  the  parts  can  be  brought  to- 
gether,  the  lip  will  have  nearly  the  fame  appearance  as  in 
the  operation  for  ha  re- 1  ip  ;  but,  when- the  difeafe  fpreado 
over  a  confiderable  part  of  the  lip,  fo  as  to  prevent  the  found 
parts  from  being  united  after  the  difeafed  parts  have  been 
removed,  all  that  can  be  done  is  to  remove  the  part  affefted 
fecure  the  bleeding  veffels,  and  chefs  thc  fore  like  any  other- 
recent  wound.  J 


Mouth  and 
Throat. 


Sect.  IV.  Of  Affifi ton r  of  the  Teeth ,  - 
In  dentition  the  gums  inflame  and  fwe!L about  the  parts  n,  ”• 

,t,»S the  ft-"1  "  “  *pp»  >  <1*  cud  LS!D“- 

tinually  rubbing  the  gums  with  its  finger;  the  faliva  is  com¬ 
monly  mcreafed  rn>  quantity,  though  fometimes  the  contrary 
happens;  fometimes  the  bowels  are  remarkably  coftive,  tho’ 
more  frequently  the  reverfe  :  there  is  generally,  quick  pulfe 

f>'”P'0“  ”f  i  “1  on  fomi 
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are  ir.oft  dfeftual  In  allaying  irritation  i  «  °P«£*  biif- 
ten,  and  cfpecially  warm-bathing,  When  theic  fad,  cut. 
tinu  the  gum  by  means  of  a  fleme  (her.  48  ),  over  the 
approaching  tooth,  is  frequently  found  to  remove  every 
fymptom  ;  but  this  ought  to  be  done  earlier  than  it  com- 
monfv  Is  to  have  the  full  effea.  Whenever  the  fymptoms 
rrlve  reafon  to  think  that  a  tooth  is  approaching,  the  gums 
lliould  be  cut  freely  over  that  part  where  the  teeth  may  be 
full  expected  When  the  .ymptoms  recur,  the  operation 
fhouid  be  repeated.  A  crucial  incifion  is  attended  with  Uill 
more  effea  ;  and  the  bleedimAwhicli  afterwards  takes  place 
is  of  coniiderable  fervice.  The  incifion  (hould  always  be 
carried  as  far  as  the  tooth,  which  ought  to  be  fomewhat  ex- 
pofed;  and  when  properly  done,  is  frequently  followed  with 
immediate  relief.  Sometimes  the  fame  kind  of  fymptoms 
attend  the  cutting  of  the  fecond  fet,  particularly  ofthe 
dentes  fap'entiae.  When  this  is  owing  to  the  th.cknefs  of 
the  gums,  fcarifying  gives  the  great  eft  relief;  but  fmnetiniw 
itis  for  want  of  room  in  the  jaw,  and  then  the  tooth  mould 

be  drawn.  , 

Derangement  of  the  teeth  happens  more  frequen.  y  i 
c  the  fecond  than  in  the  firft  fet,  and  more  commonly  in  the 
fore  than  in  the  back  teeth.  This  maybe  owing  to  the 
fir  ft  fet  remaining  in  the  jaw  after  the  fecond  have  appeared. 
Another  caufe  is  a  watte  of  fpace  in  the  jaw  ;  and  a  third 
is  a  real  conformation  of  the  teeth,  where  they  are  too  large 
m  proportion  to  the  jaw,  and  therefore  overlope  each  other. 
The  remedy  is  the  fame  in  each  of  thefe  cafes,  viz.  to  ex- 
trad  the  teeth  which  Hand  in  the  way  of  the  reft,  to  allow 
thofe  which  are  out  of  their  place  to  come  into  the  row,  and 
put  on  a  more  uniform  appearance.  _ 

The  ufual  method  of  moving  teeth  which  are  out  of  the 
row  is,  by  fixing  them  with  a  ligature  to  the  neareft  teeth  ; 
or  the  fame  thing  is  done  by  metalline  plates  or  pieces  or 
wire.  But  thefe  methods  have  not  been  found  fully  to  an- 
fwer  the  purpofe  intended,  though  in  forne  cafes  they  may 
be  ufeful.  When  one  or  more  front  teeth  are  accidentally 
drawn  out  of  the  jaw,  they  ought  to  be  immediately  repla¬ 
ced.  When  the  teeth  are  broken  over  or  otherwife  inju¬ 
red,  they  may  be  fupplied  with  others  tranfplanted  from  the 
jaws  of  another  perlon;  but  this  can  only  be  done  when  the 
lockets  have  been  newly  emptied,  for  after  inflammation 
comes  on  it  is  impracticable.  In  thefe  cafes  the  inflamma¬ 
tion  muft  be  allowed  to  fubfide,  and  then  artificial  teeth  can 

be  readily  adapted.  -  n 

When  the  teeth  are  loofenedby  external  violence,  by  tails 
and  blows,  or  by  improper  ufe  of  inftruments  in  pulling  dif- 
eafed  teeth  in  the  neighbourhood  of  found  ones,  they  may 
a;-ain  be  made  tolerably  fall  by  prcfiing  them  as  firmly  as 
poflible  into  their  fockets,  and  preferving  them  fo  with  liga¬ 
tures  of  catgut,  Indian  weed,  or  waxed  filk,  and  keeping 
the  patient  upon  fpoon-meat  till  they  are  firm.  When  loofe 
teeth  are  owing  to  tartar,  nothing  will  fallen  them  till  the 
caufe  be  removed  ;  and  this  ought  to  be  done  early,  other- 
wife  it  will  have  no  effed.  Frequently  the  teeth  become 
loofe  from  a  fponginefs  in  the  gums,  often,  but  improperly, 
attributed  to  feurvy.  The  bell  remedy  is  fcarifying  the 
rums  deeply,  and  allowing  them  to  bleed  freely ;  this  lhould 
be  repeated  till  they  are  fully  fallened.  Mild  aftrmgents,  as 
tin&ure  of  bark,  are  here  attended  with  good  effeds,  tho 
thofe  of  a  Itrong  nature  will  certainly  do  harm,  ihe  mouth 
fhouid  be  frequently  wafhed  with  cold  water  ftrongly  im¬ 
pregnated  with  thefe,  and  the  patient  fhouid  not  ule  the 
teeth  which  have  been  loofe  till  they  become  firm  again. 
The  loofening  of  the  teeth  in  old  age  cannot  be  remedies, 
as  it  is  owing  to  a  wafting  of  their  fockets,  from  winch  the 

teeth  lofe  their  fupport.  .  .  .  . 

The  teeth  fometimes  become  yellow  or  black  without 
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anv  adventitious  matter  being  obferved  In  them  5  at  other  Aff;fti0„, 
times  they  become  foul,  and  give  a  taint  to  the  breath,  m  cfth, 
confeqnence  of  the  natural  mucus  of  the  mouth,  or  part  of 
the  food  remaining  too  long  about  them.  1  he  moft  fre- 
ouent  cau'e  of  foul  teeth  is  the  fubftance  called  tartar,  which  )f  cleaning 
ieems  to  be  a  depofition  from  the  faliva,  and  with  which  thethe  teeth, 
teeth  are  often  almoft  entirely  incrufted.  When  this  fub¬ 
ftance  is  allowed  to  remain,  ip  infmuates  itfelf  between  the 
rrums  and  the  teeth,  and  then  gets  down  upon  the  jaw  111 
fuch  a  manner  as  frequently  to  loofen  the  teeth.  This  in¬ 
deed  is  bv  far  the  moft  common  caufe  of  loofe  teeth,  and 
when  they  have  been  long  covered  with  this  or  with  any 
other  matter,  it  is  feldom  they  can  be  cleaned  without  the 
afllitance  of  inftruments.  But  when  once  they  are  cleaned, 
they  may  generally  be  kept  lo  by  rubbing  them  with  a  thin 
piece  of  foft  wood  made  into  a  kind  of  brulh,  and  dipped 
into  white-wine  vinegar ;  after  which  the  mouth  is  to  be 

walked  with  common  water.  # 

When  the  teeth  are  to  be  cleaned  by  inftruments,  the 
operator  ought,  with  a  linen  cloth  or  with  a  glove,  to 
prefs  againft  the  points  of  the  teeth,  fo  as  to  keep  them 
farm  in  their  fockets,  with  the  fingers  of  the  one  hand, 
while  he  cleans  them  with  the  neceffary  inftruments, 
fig.  5..  nT.Vh  4.  5.  ^ld  in  the  other;  taking  care  Pto 
not  to  ferape  them  fo  hard  as  to  loofen  ttiem,  or  to  rub 
the 'enamel.  This  being  done,  the  teeth  lhould  be  rub¬ 
bed  over  with  a  fmall  brulh,  or  a  piece  of  fponge  dipped  in 
a  mixture  of  cream  of  tartar  and  Peruvian  bark.  1  he  lame 
application  may  be  made  to  the  teeth  for  a  few  days,  alter 
which  they  may  be  kept  clean  as  already  directed. 

The  teeth  arc  fometimes  covered  over  with  a  thin  dark 
coloured  feurf,  which  has  by  fome  been  miftaken  for  a  wa¬ 
fting  of  the  enamel,  but  which  is  only  an  extraneous  mat¬ 
ter  covering  it.  By  perfeverance  this  may  be  cleaned  oft 
as  completely  as  where  the  teeth  are  covered  with  tartar  ; 
but  it  is  apt,  after  fome  time,  to  appear  again.  When  this 
is  obferved,  the  fame  operation  muft  be  repeated. 

For  the  purpofe  of  applying  powders  or  wafhes  to  the 
teeth,  a  brulh  ora  fponge  is  commonly  employed  ;  the  latter 
is  certainly  preferable,  as  being  lefs  in  danger  or  wearing 
down  the  enamel,  or  of  feparating  the  teeth.  436 

The  canfes  producing  toothach  may  be,  expolure  or  theoftooi^ 
nerve  of  a  tooth,  by  breaking  or  wafting  of  the  enamel,  m-ach.  , 
il animation  in  or  abo,ut  the  tooth,  or  from  fympathy  when 
diftant  parts  are  affected,  as  the  eye,  the  ear,  the  ftomach, 
or  the  uterus,  as  in  time  of  geftation.  After  toothach  has 
once  been  produced  and  removed,  it  is  apt  to  return  by  ex-, 
pefure  to  cold,  by  taking  hot  liquids,  by  hard  bodies  prefled 
againft  the  nerve  in  the  time  of  chewing,  by  the  ufe  of  a 

pick-tooth,  &c.  ,  *3?  1 

With  relped  to  the  cure  of  this  difeafe,  no  rule  can  be  Me  hod* 
laid  down  which  will  anfwer  with  certainty  upon  all  occa- cure, 
fn, ns.  No  remedy  has  yet  been  difeovtied  which  will  at  all 
times  even  moderate  the  pain  ;  relief  however,  is  frequently 
obtained  from  acrid  iubftances  applied  to  the  tooth,  fo.as 
to  deftroy  the  irritability  of  the  nerves,  fuch  as  opium,  ipirit 
of  wine,  camphire,  and  effential  aromatic  oils.  When  thefe 
fail,  bl filers  behind  the  ear,  or  deftroying  the  nerve  by  the 
cautious  ule  of  Itrong  acids,  or  by  a  red  hot  wire  frequent¬ 
ly  applied  to  the  part,  have  been  attended  with  advantage.. 

When  a  black  or  mortified  foot  appears  on  a  tooth,  if  ft 
be  quite  fuperficial,  it  may  be  removed  ;  but  if  it  go  tliroug 
the  thickuels  of  the  enamel,  it  will  be  more  adviiable  to  et 

it  remain.  #  .  .  . 

When  a  fmall  hole  breaks  out  in  a  tooth,  particular 
tention  fhouid  be  paid  to  prevent  the  admfifion  of  air.  Tm» 
lead,  or  gold- lea1,  commonly  employed  for  this  purpoe, 
fomeUmes  give  relief  for  many  months,  or  even  years ;  ^ 


of  the 
Teeth. 


Chap.  XVr.  S  TJ  R  G  E  R 

Aft  Stiw>  at  other  times  are  of  little  advantage,  and  in  fome  inftances  ligature  to  fix  it ; 
create  great  pain.  Gum-mailich  or  bees-wax  are  frequent¬ 
ly  employed,  and  can  be  made  to  fill  the  cavity  of  the  tooth 
ft  ill  better  than  metalline  fubftances.  When  fluffing  is  to 
be  employed,  it  oueht  to  be  done  in  the  intervals  of  the  fits 
of  toothach,  otherwife  it  will  give  great  uneafinefs.  When 
it  is  to  be  ufed,  the  whole  cavity  of  the  tooth  fhould  be  fill¬ 
ed  ;  and  this  is  to  be  done  with  the  inflruments,  fig.  52. 


Y\  .  >  J'43 

but  if  a  ligature  be  found  neceflaiy,  it  Boils ; 

p  pit  1  i  a  p  L' tf 


ces  of  the 
Ginis. 

- * - J 


33*  n  1,  2,  3. 

Method  of  When  the  remedies  made  life  of  for  the  removal  of  tooth- 
cxfr^dling  acfi  }iave  failed  in  their  effeft,  and  it  is  found  that  the  com. 


o - - >  uv  j ,  1,.  ana 

may  be  made  of  threads  of  fine  filk  properly  waxed.  Af-  Excrefcen- 
ter  the  operation  is  finished,  the  patient  ought  to  avoid 
whatever  may  be  in  danger  of  fnaking  the  tooth,  and  this 
is  to  be  attended  to  till  the  tooth  is  perfectly  firm.  He 
fhould  alfo  guard  againfl  cold  and  moill  air,  and  live  upon 
fpoon-meat. 

S.ECT.  V.  Of  Boils  and  Excrefcences  cf  the  Gums , 


the  tooth 


239 
Of  rrauf 
planting 
•ceth. 


plaint  ftill  continues,  it  will  be-  necefTary  to  extrad  the 
tooth.  In  doing  this,  it  may  be  obferved,  that  all  the  teeth 
may  be  pulled  to  either  fide,  excepting  the  dentes  fapientise 
of  the  lower  jaw,  whvh  ought  to  be  pulled  outwards)  other- 
wife  the  jaw  may  be  fplintered.  As  foon  as  the  focket  is 
cleared  of  blood,  if  the  tooth  be  not  much  fpoiled,  it  may 
be  immediately  replaced,  when  it  will  become  as  ufeful  as 
before.  It  is  difficult,  however,  to  replace  the  large  grin¬ 
ders,  on  account  of  their  diverging  roots.  The  more  per¬ 
pendicularly  the  teeth  are  pulled,  the  lefs  contufiou  and  in¬ 
jury  will  be  done  to  the  jaws  and  alveoli.  But  as  110 
inflrument  has  been  yet  invented  capable  of  effeding 
this  properly,  furgeons  are  obliged  to  be  contented  with 
an  inflrument  which  ads  in  a  lateral  diredion.  One  of 
the  beft  is  that  (fig.  53*)  *n  f°rm  of  a  key,  with  a  claw 
and  fulcrum.  Previous  to  the  operation/ this  fhould  be 
covered  with  a  linen  rag,  to  prevent  the  gum  from  fuffer- 
ing.  After  dividing  the  gum,  or  feparating  it  from  the 
tooth,  the  claw  is  to  be  fixed  as  deep  between  the  teeth  and 
gum  as  poffible.  Then  the  fulcrum  is  to  be  applied  on  the 
oppofite  fide.  .  The  furgeon  may  now,  with  one  turn  of  the 
handle  of  the  influment,  pull  the  tooth  out  at  once.  But 
the  turn  fhould  not  be  effided  by  a  fudden  jerk,  but  in  the 
.moft  cautious  and  flow  manner.  ‘  When  it  happens  to  be 
one  of  the  great  molares,  whole  roots  diverge  very  much, 
and  when  they  are  firmly  fixed,  after  only  loofmg  it  with 
the  fil'd  pull,  the  claw  of  the  inflrument  is  to  be  aoplied  to 
the  other  tide  of  the  tooth,  and  the  turn  given  in  a  contrary 
diredion  to  the  firfl.  After  it  has  been  diffidently  loofeued 
m  this  manner,  it  is  to  be  laid  hold  of  by  a  common  teeth 
forceps  (fig.  54.),  and  extraded  in  .the  eafiefl  manner.  Up¬ 
on  extraction  of  the  tooth,  any  detached  fplinters  occur¬ 
ring  are  to  be  immediately  removed.  Should  any  confider- 
able  hemorrhagy  take  place,  the  patient  may  take  fome  cold 
water,  vinegar,  or  fpirit  of  wine  into  his  month,  and  doffils 
of  lmt  may  be  introduced  into  the  focket.  After  all  thefe 
fail,  recourie  nuift  be  had  to  the  adual  cautery. 

When  ft urnps  occur  from  caries,  or  when  the  teeth  have, 
broken  in  tuns  of  the  extrading,  the  common  key  will 
fometimes  remove  them  ;  if  tlfat  fail,  the  punch  fr  ee,) 

h  be  t  fedi  1  ?crat0r’  h?vin£  this  inftrument’in  oii 

hand,  is  to  place  the  fore  finger  of  the  other,  with  a  piece 
o  doth  wrapped  round  it,  upon  the  infide  of  the  jaw  oppo¬ 
fite  to  the  flump,  to  proteft  the  neighbouring  parts. 

leeth  can  never  be  tranfplanted  with  propriety  in  diild- 

H°°rd  0r.‘n  old  ye-  Lke  conftitution  mull  be  free  from 
thofe  d.feafes  which  affect  the  gums.  The  tooth  to  be 
transplanted  muff  be  taken  from  a  perftn  of  a  found  con- 
Kitutuon,  otherwife  it  wul  convey  infedion.  To  ^uard  as 
much  as  poffible  againfl  infedion,  it  fhould  be  immerfed 

iaIrV  TT  !ukeua/m  water>  a"d  then  well  dried 
^  cleaned.  It  ought  to  fit  the  focket  exactly  ;  if  it  be 

“chaf’pfffiblP'  l’e,,f!lred  ^.avoiding  the  enamel  as 
level  wTth  J  o  Utetfurface  of  tt  fhould  he  at  firfl  on  a 
Jevel  with  the  reft,  or  rather  a  little  more  depreffed  that  it 

*ne  focket  pioperly,  there  will  be  ho  occafiou  for  ufing  a 


Gum  boils  may  arife  from  cold  or  from  external  violence,  Of  gunj> 
See.  but  moil  frequently  they  are  the  confeqnence  of  tooth- b' iis* 
ach.  The  complaint  begins  with  pain  attending  a  tumor 
on  the  parts  afFeded  ;  by  degrees  the  fide  of  the  face  fwells 
confiderably  ;  the  tumor  of  the  gum  now  begins  to  point  ; 
and  if  it  be  not  opened,  it  burfts  and  gives  the  patient  im¬ 
mediate  relief.  When  the  boil  is  owing  merely  to  inflam¬ 
mation,  after  the  matter  is  evacuated,  the  complaint  goes 
off;  but  when  it  proceeds  from  a  caries  of  a  tooth,  it  will 
continue  as  long  as  the  caufe  remains  ;  the  tooth  therefore 
ought  to  be  extraded.  After  the  abfeefs  has  burft,  if  the 
matter  continue  to  be  difcliarged,  it  may  fometimes  be 
dried  up  by  injeding  fome  allringent  liquor ;  but  the  mofl 
effedual  method  is  to  lay  the  abfcefs-fully  open,  and  to  heal 
it  from  the  bottom  by  doffils  of  lint.  Sometimes  abfeefies 
occur  of  a  more  obflinate  nature,  owing  to  a  carious  ftate  of 
the  jaw.  In  that  cafe  fuppuration  ought  to  be  promoted, 
and  the  part  laid  open  as  foon  as  matter  is  formed ;  keeping 
the  paffage  open  for  the  difeharge,  being  the  only  means  for 

effeding  a  cure. 

-  - 


Excrefcences  of  various  degrees  of  firmnefs  fometimes  Excrcfcen*- 

O _  _  r  r.  t  r  . 


grow  upon  the  gums.  Some  are  foft  and  fungous,  while ces"’  the 
others  are  of  a  warty  nature.  In  general  they  are  not  at- Ex¬ 
tended  with  pain.  They  frequently  originate  from  caries  ©f 
the  teeth,  or  of  their  fockets  ;  in  which  cafe  the  removal  of 
the  fpoiled  teeth,  and  the  fubfequent  exfoliation  of  the  cari¬ 
ous  part  of  the  jaw,  will  often  Vcomnlifh  a  cure.  But 
when  this  does  not  happen,  the  tumor  fhould  be  removed  as 
foon  as  it  becomes  troublefome,  otherwife  there  may  be  dan¬ 
ger  of  its  ending  in  cancer.  The  removal  may  be  effefted 
by  a  ligature  or  knife,  according  as  the  turner  may  have  a 
narrow  or  broad  bails.  It  is  fometimes  neceffary  to  ufe  a 
ip ec ilium  oris  to  keep  the  mouth  open.  After  the  tumor 
is  extirpated,  the  wound  fhould  be  allowed  to  bleed  freely 
to  prevent  fubfequent  inunmmation.  When  the-hemorrha- 
gy  proeetds  too  far,  it  fhould  be  refifained  by  the  applica¬ 
tion  of  fpirit  wine,  or  tinfture  of  myrrh,  or  folution  of 
alum,  &c.  and  fnould  thefe  prove  unfuccefsful,  the  lunar cau- 
itic  will  fcldom  fail  of  having  the  deiired  effecl.  No  dref- 
fings  can  be  applied  ;  but  for  feme  days  after  the  operation, 
the  mouth  fhould  be  frequently  wafted  with  a  warm  emol¬ 
lient  decodlicn  ;  and  the  cure  will  be  afterwards  promoted  ' 
by  the  application  of  fome  gently  aftringent  liquor,  as  port 
wine,  tincture  of  rofes,  &c.  ‘ 


Sect.  VI. 


Of  Abfcejfes,  See.  in  the  Antrum  Max'll  Lire. 

.  TH,SLdifeafe  is  knowrrby  a  Pam  and  uneafinefs  beginning 
in  the  cheek,  and  extending  upwards  to  the  eyes,  nofe,  and 
ears,  together  with  a  fwelling,  which  in  the  latter  flaces  of 
the  difeafe  tends  to  a  point,  moft  frequently  in  the  cheek. 
.Sometimes  a  diicharge  enfues  between  the  roots  of  the  back- 
teeth,  when  they  happen  to  penetrate  the  antrum.  Some¬ 
times  a  difeharge  of  matter  from  the  noftrils  takes  place  parti 
culaily  when  the  patient  lies  on  the  fide  oppofite  to  the  tumor. 
I  he  difeafe  may  anie  from  cold,  or  whatever  produces  in- 
flammation  in  general;- but  the  moft  common  caufes  are 
Moent  fits  of  the  toothach,  occafioning  exceffive  pain  and 
inflammation  o^the  membranes  of  the  nofe  and  antrum 
I  he  cure  is  performed  by  giving  a  free  difeharge  to  the 


Plate 

4as. 


SURGERV.  chap,  xvt 

Sect.  IX.  o/^.m  Z!«~. 

hv  evtra^Una  one  of  the  two  anterior  great  molares,  which  Sometimes  the  frrenum  linguae  extends  to  the  point  of  Ugra, 
are  filiated  under  the  antrum,  and  making  a  perforation  -'the  tongue,  and  tying  it  down;  whereas,  in  the  natural  ftatc, '  r— 
with  a  round  trocar  (fig.  49-)  through  the  bottom  of  the  it  cnds  about  one-fourth  of  an  inch  farther  back.  When 
focket  •  if  this  has  not  been  already  perforated  by  the  fangs  nhis the  cafe,  it  is  to  be  divided,  guarding  again  ft  wound- 
of  the  tootli  or  eroded,  in  which  cafe  the  matter  will  pafs  -  tjie  neighbouring  veffels,  or  the  ends  of  the  faliyary 
out  immediately  after  the  extraftion  :  or  the  perforation  may  'nle  divifion  may  be  made  with  a  common  icalpel, 

ma(te  bv  the  inftrument  reprefented  in  fig.  50.  thro’  that  ,but  ft,n  better  with  a  pair  of  very  fliarp  fciflars  with  blurit 


be  made  by  the  inftrument  reprefented  in.  fig.  50 
pait  of  the  antrum  which  pr  clefts  outwardly  o  ver  the  molares. 
As  mod  people  with  to  avoid  the  pulling  ot  a  tooth,  when 
it  does  not  appear  to  be  abfolutely  neceflary,  the  perforation 
is  commonly  made  in  the  way  laft  mentioned.  Some  au- 
thors,  however,  objeft  to  this,  as  not  giving  a  fufficiently 
depending  opening  to  the  matter.  As  foon  as  the  matter 
is  difeharged,  a  plug  may  be  introduced  into  the  perfora- 
tion,  which  may  be  removed  frequently  to.  allow  the  matter 
to  pafs  out,  and  to  admit  aftringent  folutions  of  bark,  &c. 
to  be  occafionally  thrown  into  the  cavity  of  the  antrum.  In 
this  way  a  cure  is  obtained,  if  the  bones  be  found  ;  but it 
they  are  carious,  it  is  impoffible  to  expe£  a  cure  till  the 
difeafed  portions  of  the  bone  exfoliate  and  be  removed. 
When  cloated  blood  is  formed  in  the  antrum,  it  is  to  be  re¬ 
moved  in  the  fame  manner.  Sometimes  the  tumor  of  the 
cheek  is  owing  to  a  fwelling  of  the  bones,  and  no  matter  is 
found  in  the  antrum  :  In  that  cafe  the  operation  does  harm. 
No  external  application  has  yet  been  difeovered  for  removing 
t -fucli  a  fwelling,  though  a  long  continued  courfe  of  mercury 
has  been  found  to  be  of  fome  fervice. 


Sect.  yil.  Of  Ranula, 


This  h  a  tumor  under  the  tongue,  moft  frequently  owing 
-  to  an  obftru&ion  in  one  of  the  falivary  du&s.  Sometimes  it 
contains  matter  like  the  fynovia  of  the  joints,  fometimes  a 
fatty  matter,  now  and  then  ftony  concretions,  but  moft  com¬ 
monly  a  fluid  like  faliva.  It  often  acquires  fiich  a  fize  as 
to  prevent  fucking  in  infants,  or  maftication  and  fpeecli  in 
adults.  When  the  perfon  attempts  to  fpeak,  he  only 
makes  a  croaking  noife  :  hence  the  name  of  the  difeafe. 

The  beft  mode  of  treatment  is  to  lay  the  tumor  fully 
open  by  means  of  a  fcalpel  or  large  lancet,  to  evacuate  its 
contents  completely,  and  then  to  wafh  the  cavity  with  any 
mild  fluid,  as  milk  and  water.  If  the  fore  be  difficult  to 
..heal,  tin&ure  of  bark  or  other  aftringents  maybe  ufed. 
When  the  tumor  is  obferved  to  be  filled  with  a  fatty  or 
any  other  firm  fubftance,  it  ought  to  be.  removed  entirely. 
The  only  application  neceflary  in  the  time  of  the  cure,,  is 


The  child  being  laid  acrofs  the  nurfe’s  knee,  the  furgeon 
fhould  open  the  mouth,  and  raife  the  tongue  with  the  two 
iirft  fingers  of  the  one  hand,  while  with  the  other  he  intro¬ 
duces  the  fciflars,  and  divides  the  franum  in  the  middle, 
and  as  far  back  as  is  neceflary. 

Sect.  X.  Of  Enlargement  of  the  Tonfils  and  Uvula. 

The  tonfils  fometimes  grow  fo  large  and  hard  as  to  be-E»%. 
come  incurable,  and  even  to  threaten  fuffocation.  the  ton. 

tumors  here  have  been  commonly  confidered  as  to  be  of 
feirrhous  nature  ;  but  they  are  neither  attended  with  fhoot- 
ing  pain,  nor  are  they  apt  to  degenerate  into  cancer  ;  neither 
do  fwellmgs  return  after  the  tonfils  have  been  extirpated: 
hence  they  ought  not  to  be  removed  till  by  their  fize  they 
impede  deglutition  or  refpiration  ;  but  vyhenever  they  do 
this,  they  may  be  removed  with  fafety.  .  The  only  proper 
method  of  removing  them  is  that  by  ligatures,  which  are 
not  only  void  of  danger,  but  feldom  fail  to  perform  a  cure. 

If  the  bafe  of  the  tonfil  be  fmaller  than  the  top,  the  liga¬ 
ture  is  to  be  ufed  as  for  polypi  in  the  throat ;  but  however 
broad  the  bafe  of  it  may  be,  much  difficulty  will  feldom  oc¬ 
cur  in  fixing  it>,  for  the  fwelling  is  always  very  prominent. 

In  difeafes  of  this  kind  both  tonfils  are  generally  affe&ed ; 
but  if  the  removal  of  one  of  them  form3  a  fufficient  paflage 
for  the  food,  the  other  may  be  allowed  to  remain.  When, 
however,  it  is  neceflary  to  extirpate  them  both,  the  inflam¬ 
matory  fymptoms  produced  by  the  extirpation  of  the  flrft 
fhould  be  allowed  to  fubftde  before  any  attempt  be  made 
to  remove  the  other.  . 

When  the  form  of  the  tonfils  happens  to  be  conical,  to 
that  the  ligature  would  be  apt  to  flip  over  their  extremi¬ 
ties,  Mr  Chefelden  has  recommended  a  needle  (fig.  56.), 
with  an  eye  near  the  point :.  a  double  ligature  being  put 
into  the  eye,  the  inftrument  is  to  be  puffied  through  the 
centre  of  the  bafe  of  the  tumor,  and  the  ligature  being. laid 
hold  of  by  a  hook  and  pulled  forwards,  the  inftrument  is  to 


be  withdrawn  ;  then  it  is  to  be  divided,  arid  fo  tied  that 


The  only  application  neceiiary  in  tne  time  01  uic  cure,,  it-  dc  wiuiurawu  ,  men  it  10  u.wuw,  - ;  -  , 

the  frequent  injection  of  milk  and  water,  or  any  other  mild  each  part  may  furround  one  half  of  the  tumor.  I  his  method 

**  -•*  «  - c  -  r--’ —  however  is  fcarcely  ever  found  to  be  neceflary.  .  ^ 

Enlargements  of  the  uvula,  from  inflammation  or  ^r0^1u?u|1( 
other  caufes,  may  generally  be  removed  by  the  frequent  ufe 


.'  fluid,  by  means  of  a  fyringe. 

Sect.  VIII.  Ulcers  within  the  Mouth. 


When  ulcers  of  the  mouth  arife  from  a  general  affe&ion 
^©f  the  fyftem,  this  muft  be  removed  before  a  cure  can  be  ex¬ 
pected.  When  they  originate  from  fliarp  points  in  the 
teeth,  thefe  are  to  be  filed  off,  and  fome  aftringent  folntion 
taken  occafionally  into  the  mouth.  Notwithftanding  thefe 
and  other  remedies,  the  fores  fometimes  becomes  ivorfe,  dif- 


of  aftringent  gargles,  as  of  ftrong  infufions  of  red  rofe-leaves 
or  of  Peruvian  bark.  But  when  thefe  fail,  and  the  enlarge¬ 
ment  is  fo  conftderable  as  to  give  great  uneafinefs  by  impe¬ 
ding  deglutition,  irritating  the  throat,  and  fo  canting  cough, 
retching,  and  vomiting,  extirpation  is  the  only  thing  upon 


and  other  remedies,  the  lores  tometimes  Decomes  vvonc,  uu-  which  any  dependence  can  be  placed.  Exciflon  is  the 
charging  a  thin  fetid  fanies,  attended  with  much  pain,  and  dieft  method  when  the  uvulaus  only  elongated  ;  but  whenoirn 
putting  on  every  appearance  of  cancer.  In  this  fituation,  ex-  the  fize  is  coniiderable,  dangerous  hemorrhagics  ometime 
tirpation  is  the  only  thing  that  can  effeft  a  cure.  If  the  attend  this  method ;  on  which  account  a  ligature  is  pre- 
fore  be  only  fuperficial,  it  may  pretty  readily  be  extirpated;  ferable.  The  operation  may  be  readily  performed  by  thoie. 
but  when  deep-feated,  it  may  fometimes  be  neceflary  to  cut  of  the  common  kind;  fome  prefer  the  curved  probe-pomteu 

_ v.  A.  .  _ -  -inrl  KimI  hiflcilirV. 


through  the  whole  fubftance  of  the  cheek,  and  heal  the 
fore  by  the  hare-lip  future.  When  the  tongue  is  the  fub- 
je&  of  operation,  the  operator  ought  to  be  ready  to  take 
<up  the  bleeding  veffels  by  the  tenaculum  or  the  needle.  A- 
Jk>ng  with  ligature,  it  may  be  neceflary  to  ufe  aftringent 
gargles,  or  a  mixture  of  vitriolic  acid  in  water.  If  thefe 
jail,  the  potential  or  even  aftual  cautery  muft  be  ufed. 


biftoury.  #  . 

In  performing  the  operation,  the  fpeculum  oris  (fig.  5 7*/ 
is  neceflary  to  keep  the  mouth  fufficiently  open,  and  the 
uvula  fhould  be  laid  hold  of  by  a  pi'r  of  forceps  or  a  final 
hook,  fo  as  to  keep  it  firm,  and  prevent  it  from  falling  into 
the  throat.  After  the  operation,  if  the  bleeding  be  conh- 
derable,  it  may  be  checked  by  aftringent  gargles,  or  b7 
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Scarifying  touching  the  part  with  lunar  cauftic  ;  but  this  will  feldoni 
mt  dmr  be  neceffary. 

the  T  hroat.  When  a  ligature  is  to  be  employed,  it  may  be  readily 
y— —  done  according  to  the  method  recommended  in  the  extir¬ 
pation  of  polypi.  A  double  canuta  with  a  ligature  may 
be  palled  through  the  nofe,  or  the  ligature  may  be  applied 
according  to  Chefelden’s  method  in  extirpation  of  the  ton- 
Ids. 

Sect.  XI.  Of Scarifying  and  fomenting  the  Throat , 

Im  inflammatory  affections  of  the  throat,  the  means  com¬ 
monly  employed  are  gargles,  fomentations,  fcarification, 
or  top-bleeding,  Gargles  are  ufefnl  for  cleaning  the  fauces 
from  thick  mucus  or  other,  fordes ;  they  may  likewife  be 
iifefnl  in  cafes  of  ulceration.  In  relaxation  of  the  parts, 

of  aliringent 
)  may  be  of  lome  ufe  when  exter¬ 
nally  applied  ;  but  the  fleam  of  water,  &c.  drawn  into  the 
throat,  by  means  of  Madge’s  inhaler  (fig.  <; 8. ) ,  is  preferable. 
Sometimes  it  is  neceflary  to  draw  blood  from  the  part  af- 
fe&ed.  Here  recourfe  may  be  had  to  fcarifying  with  a 
common  lancet,  the  tongue  being  deprefied  with  a  fpatula. 
It  may  be  (till  more  readily  done  by  the  fcarificator  (fig.  59). 
After  a  fufficient  number  of  pun&ures  have  been  made,  the 
flow  of  blood  may  be  promoted  by  the  patient’s  frequently 
applying  warm  water  to  the  pun&ures.  When  abfeefs  forms, 
notwithftanding  the  ufe  of  thefe  remedies,  the  matter  may 
be  difeharged  with  the  fcarificator  already  mentioned. 


uieriu  in  cares  or  uiceranon.  m  relaxation  c 
they  are  employed  to  advantage  when  made 
materials.  Fomentations  may  be  of  fome  ufe 
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Chap.  XVII.  Of  Difeafes  of  the  Eary  and  Operations 
performed  upon  it . 

Sometimes  a  thin  membrane  is  fpread  over  the  mouth 
of  the  external  paffage,  while  at  other  times  a  confiderable 
part  of  the  paffage  is  filled  up  with  a  flefhy  looking  fub- 
ftance ,  occafioning  deafnefs.  When  the  firfF  circumftance 
occurs,  the  ikin  is  eafily  divided  by  a  fimple  incifion,  and 
the  accretion  of  its  fidcs  may  be  prevented  by  a  dofiil  of 
lint  or  a  bit  of  bougie  inferted  between  the  edges  of  the 
wound,  and  daily  cleaned  and  returned  till  the  part  be  render¬ 
ed  ^callous. 

When  the  other  caufe  is  prefen t,  the  incifion  mufl  be  conti¬ 
nual  eouiiderably  deeper,  till  the  refinance  be  removed,  or 
till  the  inflrmnent  reach  near  to  the  membrane  of  the  tympa¬ 
num,  when  the  opeiator  fhoidd  defifl,  left  the  membrane 
fhoiild  be  wounded  ;  then  the  fame  kind  of  treatment  may  be 
followed  as  in  the  former  cafe.  The  proper  time  for  perform¬ 
ing  the  operation  is  when  children  ufually  begin  to  fpeak  ; 
for  previous  to  this  the  patient  may  be  too  weakly  to  bear 
it,  and  aftei  this  fpeech  would  be  impeded. 

Sometimes  the  meatus  externus  is  entirely  wanting  in 
the  temporal  bone.  For  this  an  opening  through  the  maf- 
1  oid  Procefs  has  been  propofed  ;  but  the  operation  has  not 
been  performed,  at  leaf!  in  this  country. 

Chiidren  fome  times  pufh  hard  bodies  into  their  ear,  or 
different  kinds  of  infefts  occafionally  creep  into  it,  fo  as  to 
caufe  confiderable  uneafmefs.  Subftances  lying  „ear  the 
-  the  ear.  enter  end  of  the  paflage  may  generally  be  extrafted  by 
the  f, nail  forceps  reprefented  in  (fig.  60.)  ;  but  round,  hard 
bodies  gnated  deeper  in  the  paffage  are  more  readily  re¬ 
moved  by  a  crooked  probe.  When-  in  feds  are  deep  fear¬ 
ed  m  the  ear,  they  ought  firft  to  be  killed,  by  fillimr  the 
paffage  with  oil,  or  any  other  fluid  which  proves  noxious  to 
hurnnff  Uie  tympanum.  They  may  then 
of  a  fy,  inge°Ut  ^  lnjeCtlBg  Warm  frequently  by  means 

WV  “  yv-mthDC  moft  frecluent  cauf«  of  deafnefs,  and 

*  uc.  yvVJi.1.  Fart  I. 
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it  may  be  readily  dete&ed  by  looking  into  the  ear  in  a  clear  Difeafes  .,f 
funfhine.  t  ghg  E*r. 

Various  methods  have  been  propofed  for  removing  wax 
from  the  ear  ;  but  one,  not  inferior  to  any,  is  to  throw  in  ire-  Of  fupera- 
quentiy,  by  means  of  a  lyringe  (fig.  61.),  warm  milk  andh  ndance 
water,  or  water  in  which  a  little  foap  has  been  diffolved.  wa!C 
A  Alliance  may  likewife  be  given  here,  by  ufmg  along  \vithm  tiieear‘ 
the  injection  a  blunt  probe  or  fine  hair  pencil,  by  which  the 
bottom  of  the  paffage  may  be  cleared  out.  After  the  wax  is 
removed,  the  patient  ought  to  guard  againft  the  effe&s  of 
cold  by  introducing  a  little  wool  for  fome  time  into  the  meatus. 

When  deafnels  is  owing  to  a  deficiency  of  wax  in  the  ear,  Deficiency 
a  little  oil  of  almonds,  or  even  oils  of  a  hotter  nature,  or°^wax- 
foap,  or  galbanum  &c.  have  been  of  fcrvice.  -249 

Purulent  matter  is  now  and  then  formed  in  the  ears  of A  Aiicharge 
adults,  but  oitener  in  thole  of  children.  Sometimes  it  iSf/0™at[er 
produced  by  ulcers  fituated  in  the  lining  of  the  meatus,  £ 
or  upon  the  membrane  of  the  tympanum.  It  feems  to- 
be  merely  a  local  affe&ion,  and  does  not,  as  many  have 
fuppofed,  originate  from  morbid  humours  of  the  fyftem. 

The  remedies  bell  calculated  for  removing  it  are  fuch  as 
a»*e  of  a  moderately  aliringent  nature,  as  a  weak  folution 
of  faccharnm  fat  urn  i.  A  little  of  this  may  be  dropped  in 
two  or  three  times  a-day,  but  it  is  ftill  better  to  ufe  a  fy- 
ringe.  If  the  difeharge  has  continued  long,  it  may  be 
proper,  in  addition  to  the  other  applications,  to  keep  open 
a  imall  blifter  for  fome  time  in  the  neck,  arm,  or  wherever 
it  may  be  thought  moll  convenient. 

It  fometimes  happens,  particularly  in  old  people,  that, 
from  expofure  to  a  ftream  of  cold  air,  the  tympanum  becomes 
affe&ed,  and  a  noil'e  is  heard  by  the  patient  like  the  rulhing 
o  1  water.  In  other  cafes  the  patient  is  incapable  of  accu¬ 
rately  diftinguifhing  the  words  of  fome  perfons  fpeaking  in 
a  loud  tone  of  voice  ;  or,  in  mixed  companies,  he  hears  on¬ 
ly  a  confufion  of  founds.  Complaints  of  this  kind  frequent¬ 
ly  originate  from  a  relaxation  ot  the  foft  parts  of  the  tym¬ 
panum  ;  and  though  a  complete  cure  is  not  very  frequently 
performed,  yet  confiderable  advantage  is  fometimes  derived 
from  the  ufe  of  hot  fti  ululating  oils, and  from  keeping  the  part 
warm  at  the  lame  time  with  a  little  wool.  When  deafnefs 
arifes  from  affections  of  this  nature,  fome  aftiftance  may  be 
derived  from  collecting  the  found,  fo  as  to  make  a  flronger 
imprefiion  upon  the  internal  ear.  A  variety  of  inllruments 
have  been  invented  for  this  purpofe.  Some  ufe  a  convoluted 
tube  as  is  reprefented  in  fig.  62,  (fee  Trumpet);  others 
a  fort  of  cup,  fig.  63.  which  is  concealed  under  the  hair, 
and  fixed  to  the  head  with  ft  raps. 

In  feroph  ill  mis  habits,  fuppnrations  fometimes  occur  in 
the  neighbourhood  of  the  ear,  and  penetrate  into  the  exter¬ 
nal  paflage,  or  into  the  tympanum  itfelf ;  alter  which  it  is  not 
unufual  for  the  Imall  bones  of  the  ear  to  lofe  their  connec¬ 
ting  membrane,  and  to  be  dilcharged  along  with  the  matter, 
and  for  caries  to  enfue  in  the  tympanum  ;  in  confequence  of 
which  a  high  degree  of  deafnefs  is  produced,  which  can  never 
be  removed.  In  fuch  a  fituation  little  dfe  can  be  attempted 
than  to  preferve  the  parts  clean  and  free  from  fmell,  which 
is  readily  done  by  inje&rng  a  little  warm  milk  and  water 
morning  and  evening  by  means  of  a  fyringe.  If  this  be  ne- 
gleCled,  the  matter  from  the  carious  , bones  is  apt  to  become 
offenfive  ;  and  it  commonly  continues  till  the  difealed  parts 
are  either  diffolved  and  difeharged,  or  probably  during  the 
life  of  the  patient. 

Befides  the  affe&ions  which  may  arife  in  the  meatus  exter-  Affei^a 
nus,  and  may  be  the  caufe  of  deaf  nefs,  others  may  occur  inof  the  Eu-  - 
or  about  the  meatus  interims  or  euftachian  tube,  which fta/hian 
may  have  in  part  the  fame  effe&,  though  by  no  means  intube* 
the  fame  degree.  Inflammation  and  its  conkquences  may 

^  originate 
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'  '  64“  crooked*^  the  extremity,  through 

the  mouth  or  tfofe,  and  then  to  injeft  into  the  mouth  of  the 
euftaehian  tube  any  mild  fluid  which  may  be  tboupht  htuft 
for  the  purpofe,  though  no  great  dependence  is  to  be  p.aced 

aji  UPjrn0rmerlv  piercing  the  lobes  of  the  ears  was  fometimes 
Of  perform recommended  in  complaints  of  the  head,  and  was  confidered 
lofceaof  the  as  a  chirurgical  operation  ;  but  it  ^  now  never  praaifed, 
eais.  *nHs  for  the  fake  of  ornament.  As  the  fuhftances  fnfpend- 

cd  at  the  ears  are  fometimes  fo  heavy  as  to  tear  down  the 
parts,  the  perforation  fltould  be  made  as  high  on  the  lobes 
as  can  be  done  with  propriety,  and  care  ftould  be  taken 
that  the  perforations  be  made  exa&ly  in  the  coi  refponding 
parts  of  the  ears.  Previous  to  the  perforation  the  lobes 
may  be  marked  with  ink  ;  then  the  patient  being  featec, 
the  lobe  of  the  ear  fltould  be  ftretclied  upon  a  piece  of  cork 
placed  beneath  it,  and  perforated  with  an  inftrument,  fig.  >5- 
The  cork  is  then  to  be  withdrawn  with  the  point  of  the  m- 
ftrument  flicking  in  it :  A  fmall  piece  of  lead,  or  filver,  or 
r old- wire,  is  now  to  be  inferted  into  that  part  of  the  muni¬ 
ment  w hich  remains  in  the  ear,  and  on  being  drawn  into  the 
perforation,  the  wire  is  to  be  left  in  it.  By  rubbing  it  with 
oil,  and  moving  it  daily,  the  paflage  will  foon  become  callous, 
and  fit  for  receiving  the  ornament  intended  for  it. 

Chap.  XVIII.  Of  the  Wry  Neck. 

p.!*.  Wry  neck  may  be  owing  to  different  caufes;  as  con- 
vry  neck,  traftion  of  the  flcin  in  confequence  of  burns,  or  other  kinds 
of  fores  ;  relaxation  cf  the  mufcles  of  one  fide  of  the  neck, 
particularly  the  maftoid,  while  thofe  of  the  other  fide  con¬ 
tinue  to  aft  with  vigour  ;  Dreternatural  contraction  or  the 
mufcles  of  one  fide  of  the  neck,  the  others  having  their 
ufual  power  ;  or,  a  bend  in  the  vertebra;  of  the  neck. 

When  the  difeafe  is  owing  to  a  contraftion  of  the  firm, 
this  is  to  be  divided  through  the  whole  of  the  contrafted 
,,,  part,  guarding  againft  cutting  the  external  jugular  vein. 
Treatment. When  ihe  contraftion  of  the  maftoid  mutcle  is  the  cauie  ot 
the  difeafe,  the  mufcle  fliould  be  divided  by  gentle  ftrokes, 
foastorunro  rifle  of  wounding  the  great  veffels  fituated 
under  it.  When  an  incifion  is  made  either  with  a  view  to 
divide  the  mufcle  or  the  fkin,  the  head  is  afterwards,  by  means 
of  a  machine  (fig.  66.),  to  be  kept  in  a  proper  pofture  during 
the  cure  until  new  granulations  form  and  fill  up  the  empty  fpace. 
When  the  difeafe  is  merely  owing  to  a  curve  of  the  bones  of 
the  neck,  the  fame  kind  of  machinery  may  be  ufeful  with  that 
recommended  for  cure  in  the  other  parts  ot  the  fpine.  But 
fometimes  the  difeafe  arifes  from  an  affeftion  of  the  bones 
of  a  more  ferious  nature.  Here  the  difeafe  in  the  vertebne 
commonly  begins  with  a  flight  pain,  which  gradually  be¬ 
comes  worfe,  and  the  head  is  turned  over  to  the  found  fide. 
As  the  difeafe  becomes  worfe,  a  fulnefs  can  be  obferved 
very  painful  to  the  touch  ;  and  moving  the  head  becomes 
fo  diitreffmg  as  to  be  almoft  imprafticable.  *1  he. only  me¬ 
thod  which  has  been  found  to  be  effectual  in  this  cafe,  is 
the  infertion  of  a  pea-iffue  on  each  fide  of  the  tumor,  and 
retaining  it  till  the  pain  and  ftiffnefs  are  entirely  removed. 
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inftrument  v/hich  will  rnoft  readily  make  an  opening  in  the  l!™cb 


lUtQ, 


*54 

Bronciio- 
tem  7. 


Chap.  XIX.  Of  Bronchotomy  and  Oefophagotomy. 

The  operation  of  bronchotomy  is  an  incifion  made  in  the 
trachea,  to  make  way  for  air  into  the  lungs,  when  refpira- 
tion  is  obftrufted  to  fuch  a  degree  that  life  is  in  danger. 
If  the  patient’s  breathing  be  already  flopped,  the  operation 
ought  to  be  done  with  the  greatefl  expedition  ;  ufing  any 


trachea,  as  the  delay  of  a  few  moments  will  often  put  a^Os 
period  to  the  perfoivs  exigence.  Experience  has  fhown,n^  » 
indeed,  that  in  by  much  the  greater  number  of  cafes,  by  a  — ^ 
total  iloppage  of  refpiration  for  only  five  or  fix  minutes,  file 

is  irrecoverably  deftroyed.  _  , 

In  performing  the  operation,  where,  from  the  nature  ot 
the  cafe,  fufficient  time  is  allowed,  the  patient  is  to  be 
laid  on  his  back  upon  a  table,  and  properly  fecured  by  af- 
fiftants.  A  longitudinal  incifion  is  to  be  made,  about  an  inch 
and  an  half  long,  through  the  flcin  and  cellular  fubftance  ; 
beginning  at  the  under  edge  of  the  thyroid  cartilage  ;  the 
fterno-hyoid  and  thyroid  mufcles  are  then  to  be  feparatedj 
the  thy  1  oid  gland’  is  to  be  avoided  as  much  as  poflible,  on 
account  of  its  vafcularity.  As  foon  as  the  trachea  is 
laid  bare,  the  bleeding-veflels,  to  prevent  coughing,  are  to  • 
be  fecured  ;  then,  with  a  common  lancet,  a  pnn&ure  is  to 
be  made  as  high  as  may  feem  pra&icable  between  two  rings 
of  the  trachea,  of  fuch  a  fize  as  to  admit  the  introdu&ion 
of  a  double  canula  (fig.  65.),  large  enough  to  allow  the 
patient  to  breathe  freely,  and  of  inch  a  length  as  neither 
to  be  in  danger  of  flipping  out,  nor  of  irritating  the  back 
part  of  the  trachea.  Such  a  canula  has  long  been  recoim 
mended  by  Doctor  Monro  in  his  courfe  of  iurgery.  Pre¬ 
vious  to  the  introduction  the  canula  may  be  put  through 
feveral  plies  of  linen  comprefs  ;  or  thefe  may  be  firft  flit 
half  way  down,  and  applied  fo  that  any  of  them  may 
be  removed  and  replaced  at  pleafure.  This  double  ca¬ 
nula  is  to  be  fixed  by  a  ftrap  round  the  neck  ;  and  when 
mucus  obftruCts  the  paflage  of  the  inftrument,  the  inner 
tube  can  be  withdrawn,  cleared,  and  readily  replaced  ;  while 
the  patient  is,  during  this  time,  breathing  through  the  outer 
one  ;  and  by  means  of  a  ferew  the  tubes  can  be  regulated 
according  to  the  motions  of  the  trachea.  After  the  canula 
is  fixed,  it  ought  to  be  covered  with  a  piece  of  muflin  or 
crape,  to  prevent  the  admifTion  of  duft,  infeCIs,  Sc c.  As 
foon  as  the  caufes  inducing  fuffocation  are  removed,  the 
canula  is  to  be  withdrawn,  and  the  flcin  immediately  brought 
over  the  orifice,  and  retained  there  by  a  flip  oi  adhefive 
plafter. 

By  oefophagotomy  is  underftood  the  cutting  open  theCTi# 
cefophagus,  to  allow  fubftances  flicking  in  it,  and  which 
cannot  be  extra&td  otherwife,  to  be  removed.  It  is  only  to 
be  done,  however,  in  caies  of  the  moft  extreme  danger,  as 
it  is  attended  with  much  hazard  ;  and  there  are  only  two 
inftances  yet  on  record  of  its  having  been  performed  with 
fuccefs,  though  there  are  feveral  inftances  of  wounds  in  the 
cefophagus  being  healed.  T-he  operation  may  be  rendered 
necefiary,  where  obftni&ions  of  the  cefophagus  become  fo 
complete  as  to  prevent  the  paflage  of  nourifhment  into  the 
ftomach,  or  of  ail*  into  the  lungs.  But  it  is  evident,  that 
when  the  obftru&ing  caufe  is  in  the  under  end  of  the  cefo¬ 
phagus,  any  incifion  becomes  ufelefs. 

In  performing  the  operation,  the"  patient  is  to  be  fecured 
in  the  fame  manner  as  for  bronchotomy,  and  an  incifion 
made  through  the  flcin  and  cellular  fubftance  as  direftly 
oppofite  as  poflible  to  the  part  obftru&ed.  If  it  be  done  with 
a  view  to  remove  an  obftru&ion,  the  mufcles  over  the 
trachea  are  to  be  pulled  to  one  fide,  and  the  trachea  to 
the  other,  by  means  of  a  blunt  hook  ;  by  which  the  cefo¬ 
phagus  will  be  brought  into  view.  If  the  obft ru£Ud  part  now 
come  in  fight,  the  incifion  is  to  be  made  dire&ly  upon  the 
obftru&ing  body,  which  is  to  be  extra&ed  by  a  pair  of  fmall 
forceps ;  but  if  the  obftru&ion  happen  to  be  farther  down 
than  we  can  with  fafety  have  accefs  to  the  cefophagus,  the 
incifion  is  to  be  enlarged  as  much  as  poflible,  that  the 
forceps  may  be  able  to  reach  and  extra&  it.  When  the 
operation  is  performed,  the  wound  will  be  difficult  to 
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pies,  a&ion  0f  deglutition. 
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will  be  frequently  feparated  by  dropfy  in  other  parts  of  the  body  ;  but  the  affe&icm  is  often  Paraeen. 
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the  Tides 

Oil  this  account  as  great  a  de 
gree  of  abflinence  as  poffible  is  to  be  advifed  ;  and  nothing 
but  nourifhing  liquids,  in  fniall  quantities,  are  to  be  allowed. 
The  patient  fhould  be  prevented  from  moving  his  neck;  and 
the  wound  is  to  be  healed  as  foon  as  poffible  by  the  fame 
methods  which  are  ufed  with  wounds  in  other  parts  of  the 
body.  On  the  other  hand,  if  the  operation  has-been  done 
for  the  purpofe  of  conveying  nourifliment  into  the  ftomach, 
when  the  patient  was  diftreffed  by  a  tumor  either  in  the 
oefophagus  itfelf  or  in  fome  of  the  neighbouring  parts,  it 
will  be  neceffary  to  keep  the  wound  open  during  the  con¬ 
tinuance  of  the  tumor,  or  the  life  of  the  patient. 

Chap.  XX.  Of  Sore  Nipples . 

Women  are  more  generally  affeAed  with  fore  nipples  in 
fuckling  their  firff  child  than  at  any  period  afterwards.  This 
may,  in  fome  meafure,  be  owing  to  the  fmallnefs  of  the  nip¬ 
ples  ;  but  very  orten  it  arifes  from  their  being  unaccuftomed 
to  the  irritation  of  fucking.  In  fome  cafes,  the  nipples  are  fo 
flat,  and  fo  much  funk  in  the  bread,  as  to  render  it  difficult 
for  the  child  to  lay  hold  of  them.  Here  affiffance  can 
fometimes  be  given,  by  the  mother  preffing  back  the  pro¬ 
minent  part  of  the  bread,  fo  as  to  make  the  nipple  project 
between  two  of  her  fingers.  Should  this  be  infufficient, 
the  nipple  may  be  made  to  projeA  by  applying  to  it  a  dout 
child  feveral  months  old  :  but  when  this  cannot  be  done, 
bread-glades,  fuch  as  fig.  68.  may  anfwer  the  fame  purpofe. 
By  applying  thefe  to  the  nipple,  and  fucking  out  the  air, 
the  child  will  commonly  be  enabled  to  lay  hold  of  it. 

The  nipples  at  this  time  are  liable  to  excoriations, 
cracks,  or  chops ;  which,  though  not  attended  with  a  for¬ 
midable  appearance,  are  frequently  more  didreffing  than 
large  ulcers.  Mild,  adringent,  and  drying  applications 
are  mod  to  be  depended  upon  in  fuch  Complaints ;  r.s 
port  wine,  brandy  properly  diluted,  or  lime-.water ;  all 
ol  which  ought  to  be  applied  warm.  After  bathing  the 
parts  with  any  of  thefe,  the  nipple  diould  be  covered  with 
unguentum  nutritum,  or  Goulard’s  cerate  ;  the  fird  of  which 
is  co  n  fide  red  as  bed.  Even  a  little  foft  pomatum  fre¬ 
quently  rubbed  upon  the  part,  and  covered  with  a  foft  linen 
rag,  is  fometimes  found  to  give  con fidei able  relief.  But 
the  nipple  diould  be  perfeAly  cleared  of  thefe  applications 
before  the  child  is  laid  to  the  bread  ;  and  this  may  be 
done  with  a  little  port  wine,  or  equal  parts  of  brandy  and 
vinegar.  If  proper  attention  be  paid  to  thefe  remedies, 
they  will  commonly  be  found  to  have  the  defired  effeA  ; 
but  if  the  contrary  diould  happen,  another  remains  to  be, 
mentioned,  which,  in  different  indances,  lias  given  great' 
relief :  it  confids  in  the  application  of  a  thin  dein  to  the 
mpple,  as  the  neck  and  part  of  the  body  of  a  fwine’s 
bladder  with  an  aperture  in  it;  which,  being  properly 
moidened  and  fixed  to  the  bread,  will  completely  pro- 
te<d  it  in  the  time  of  fucking.  As  long  as  the  nipples  re¬ 
main  any  .way  affeAed,  fmall  cups  of  glafs  or  tin  are  ufeful 
for  retaining  the  dreffings,  defending  the  nipples  from  the 
friAion  of  the  clothes,  and  receiving  any  milk  which  may 
fall  from  the  bread. 

Chap.  XXI.  Of  Paracentefis  of  the  Thorax . 


!S;.Cfi1'  .  When  either  the  aAion  of  the  heart  or  of  the  lungs  is 
the  thorax®  V?rPfded  bY  duids  colleAed  in  the  cavity  of  the  pleura,  a 
oilcharge  of  thefe  fluids  by  a  perforation  is  the  only  chance 
the  patient  has  for  relief.  The  fluids  which  colleA  in  the 
pleura  are,  ferum,  blood,  air,  or  pus.  A  colleAion  of  water 
or  ferum  is  frequently  found  in  the  thorax,  combined  with 


local,  and  it  is  then  chiefly  that  advantage  is  to  be  derived  t^oftbe 
from  an  operation.  Befides,  in  the  two  great  cavities  of.  oraT’ 
the  thorax,  colleAions  of  water  arc  frequently  met  with  in 
the  pericardium,  and  are  faid  to  be  fometimes  diicovered 
between  the  layers  ot  the  anterior  mediadinum.  The  dif-Svmpt  >ms 
eafe  is  marked  by  the  following  fymptoins  :  There  is  a  fenfepf  duids  be- 
of  weight  or  oppreffion  in  the  thorax,  and  difficulty  oP^  colkdU 
breathing  ;  the  patient  lias  frequently  a  more  uneafy  fen-e 
fation  in  one  fide  than  in  the  other  ;  has  fudden  dartings 
during  deep,  with  a  fenfe  of  fuffocation  ;  is  troubled  with 
a  frequent  dry  cough  ;  the  pulfe  is  fmall  and  irregular; 
the  fkin  dry,  and  the  urine  fcanty. 

With  thefe  fymptoms  there  are  commonly  other  marks 
of  dropty  ;  and  the  patient  fometimes,  upon  any  fudden 
motion,  is  lenfible  of  an  undulation  within  the  died  ;  and 
when  the  quantity  of  water  is  confiderable,  the  undulation 
will  even  be  heard  by  the  bydanders,  if  the  body  be  fmartly 
agitated.  For  this  purpofe,  the  patient’s  body  fhould  be 
uncovered  while  under  examination  ;  and  the  furgeon  diould 
place  his  hand  upon  the  bread  near  the  dernum  ;  then  an 
affidant  ought  to  raife  the  patient  fuddenly  from  an  hori¬ 
zontal  to  an  ere  A  podure,  or  to  (land  behind  the  patient 
and  make  hidden  jerks;  when,  if  water  be  prefent,  the 
undulation  will  be  felt  ;  but  it  is  neceffary  to  guard  againd 
being  deceived  by  the  noife  fometimes  made  by  the  contents 
of  the  domach. 

When  the  water  is  colleAed  in  one  fide  only,  if  the 
difeafe  be  of  long  danding,  for  the  mod  part  that  fide  is 
more  prominent  than  the  other.  If  the  water  be  in  the 
pericardium,  the  fymptoms  are  nearly  the  fame  as  thofe 
above  enumerated,  with  this  difference,  that  the  pain  is  ge¬ 
nerally  felt  behind,  and  to  the  left  fide  of  the  dernum  ; 
and  the  droke  of  the  heart  is  as  if  buried  in  water,  while 
an  undulatory  motion  has  been  faid  to  be  felt  oppofite 
to  the  anterior  extremities  of  the  third,  fourth,  and  fifth 

HbS*  ...  a  ,3 

In  the  treatment  of  this  difeafe,  little  advantage  can  be  Internal  re¬ 
derived  from  internal  remedies.  Squills,  cream  of  tartar,  medies  of 
mercury,  and  digitalis,  are  upon  fome  occafions  attended 11  ttle  ac3vai> 
with  advantage;  but  the  only  method  from  which  we  cantlge* 
expeA  any  decree  of  fuccefs  is  the  removing  of  the  water 
by  an  operation,  which  diould  be  performed  as  foon  as 
there  is  reafon  to  expeA  that  danger  may  arife  from  delay¬ 
ing  it  longer.  The  operation  is  done  in  the  fame  way  as 
fiiall  be  afterwards  deferibed  in  the  cafe  of  empyema. 

Blood  colleAed  in  the  thorax  is  always  extravafated  thro*^^  ^ol 
fome  wound  or  rupture  of  the  veffels  of  the  lungs  or  thorax,  leded  in  * 
*lhe  breathing  becomes  opprtfl'ed,  the  motion  of  the  heart  the  thorax® 
and  arteries  feeble  and  irregular,  and  all  thefe  fymptoms 
are  more  didreffing  than  colleAions  of  other  duids.  As 
it  frequently  happens,  in  cafes  of  this  kind,  that  fome  of 
the  veflels  of  the  lungs  are  injured,  part  of  the  blood  is 
thrown  up  by  coughing  ;  which,  when  confiderable,  gives 
a  temporary  relief  to  the  lungs  and  heart ;  and  while  this 
is  the  cafe,  no  operation  is  neceffary ;  but  whenever  the 
aAion  of  thefe  parts  becomes  much  impeded  by  a  great  ac¬ 
cumulation  of  blood,  a  perforation  ought  to  be  made  to 
difeharge  it.  When  the  extravafated  blood  is  too  firmly 
coagulated  to  pafs  off  by  a  perforation,  the  wound  ought 
to  be  made  confiderably  larger  ;  and  if  this  be  infufficient, 
injeAions  of  warm  water  ought  to  be  thrown  in,  and  allowed 
to  remain  for  fome  time,  to  promote  the  diffolution  of  the 
mats,  which  is  afterwards  to  be  evacuated.  If  the  extrava¬ 
sation  has  been  occafioned  by  a  wound  in  the  lower  part  of  the 
thorax,  a  new  perforation  will  be  unneceffary  ;  an  enlarge¬ 
ment  of  the  wound  wall  be  quite  fufficient.  But  if  it  be 
fituated  in  the  upper  part  of  the  cavity,  a  perforation  in  the 
2  middle 
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Paraccn-  middle  and  lateral  part  of  the  thorax  ought  to  be  made, 
tefis  of  the  that  t}ie  blood  may  be  freely  discharged.  In  cafe  of  a  rib 
Thorax.  ,  •  f  aauref'.,  or  a  vcfTcl  ruptured,  the  mcition  ought  to 
be  nfadc  as  ncar’as  poffible  to  the  part  affefted  to  allow  the 
v  blood  to  efcape,  and  loofe  pieces  of  bones  to  be  1  emoved. 

l6°  The  difcliargc  of  air  into  the  cavity  of  the  thorax  pro- 
Alr  r°l!ea-  f  toms  little  lefs  alarming  than  thofe  proceeding 

thorTx  from  the  effufion  of  blood.  In  general  they  are,  oppreffion 
in  breathing :  a  tightnefs  of  the  bread,  attended  with  pain  ; 
inability  to  breathe  in  the  recumbent  pofture ;  aflufhing 
and  fwelling  of  the  -  face  ;  a  feeble,  and  at  laft  an  irregular 
tnilfe  •  The  extremities  become  cold,  and  com  fweats  break, 
out  on  the  foiehead.  With  thefe  fymptoms  there  is  fre¬ 
quently  a  fwelling  over  the  external  parts  of  the  body,  by 
air  petting  from  the  ruptured  lungs  into  the  common  cel¬ 
lular  fubilancc ;  and  all  thefe  complaints  increasing,  the 
patient,  if  not  quickly  relieved,  foon  dies ;  Sometime#  in  a 
few  hours,  with  maiks  of  fulfocation.  _ 

Air  may  he  produced  in  tlis  cavity  of  the  thorax  by 
wounds  in  the  limps,  by  mollification  generating  air  in 
any  of  the  thoracic  vifeera,  by  erofion  of  ulcers,  by  lacera* 
tion  in  confcquence  of  frafture  in  any  of  the  bones  of  the 

We  diftinguith  this  from  other  collections  by  the  hidden 
irppreflion  in  breathing,  by  the  Hurtling  of  the  face,  by  no 
blood  being  thrown  up,  and  by  the  emphyfematous  fwelling 
of  the  chert  and  other  parts,  which  lias  a  crackling  node  upon 

being  preffed.  .. 

The  treatment  of  this  complaint  confifts  in  making  lmall 
punctu-es  in  the  affefted  part  of  the  rtdn,  fo  as  to  allow  the 
air  to  efcape  from  the  cellular  fubftance  ;  and  if  the  air  (hall 
have  fpread  to  diftant  parts  of  the  body,  it  will  elcape  molt 
readily  by  fuch  openings.  But  if  this  give  no  relief  to  the 
oppreffed  breathing,  paracentdis  ought  to  be  performed. 
In  former  times,  patients  labouring  under  fuch  fymptoms 
were  almoft  conftantly  left  to  their  fate.  Within  thefe  few 
years,  however,  fome  cafes  have  occurred  where  the  patients 
have  been  completely  relieved  by  an  operation  being  per¬ 
formed.  This  is  done  in  the  fame  way  as  in  the  evacuation 
oF  other  fluids. 

*6t  Purulent  matter  is  more  frequently  colie  fled  in  the  tno- 

Tmphvcwarax  than  other  fluid  :  it  is  much  more  frequently  form¬ 
ic  fled  in  "  cd,  however,  than  confined  there.  As  the  matter  is  nfually 
the  thoiax  fpit  up  as  fad  as  it  is  generated,  in  the  diflcAions  of  thofe 
who  have  died  of  this  ipecies  of  confumption,  much  extra- 
va  fated  pus  is  rarely  found  in  the  cavity  of  the  thorax, 
though  a  great  portion  of  the  lungs  be  deflroyed.  Gales 
not  un frequently  occur,  however,  which  require  the  opera¬ 
tion  ;  and  thefe  may  be  diftinguifhedby  the  following  fymp¬ 
toms  :  The  patient  at  firft  generally  complains  of  a  fixed 
pain  in  fome  part  of  the  thorax,  attended  with  heat,  quick 
pulfe,  and  other  fymptoms  of  inflammation  ;  refpiration  be¬ 
comes  oppreffed  ;  he  is  unable  to  lie  on  the  found  fide  ; 
or,  if  both  fides  be  affe&ed,  can  only  lie  on  his  back  ;  has  a 
conftant  tickling  cough,  clammy  fweats,  frequent  rigors 
or  fhiverings.  If  thefe  fymptoms  be  attended  with  an  en¬ 
largement  of  the  siffefted  fide,  or  with  a  foft  oedematous 
fulnefs  there,  and,  along  with  thefe,  if  there  be  a  feniible 
undulation  of  a  fluid,  it  may  be  concluded  that  a  colleflion 
of  matter  is  formed.  The  matter  is  commonly  firft  formed 
in  the  fubftance  of  the  lungs,  and  is  afterwards  difeharged 
into  the  cavity  of  the  pleura,  though  in  many  infiances 
lar^e  quantities  of  purtilent  matter  have  been  found  to  ori¬ 
ginate  from  an  inflamed  ftate  of  the  pleura. 

The  operation  ought  to  be  performed  as  foon  as  there 
js  evidence  of  the  collection/  being  the  caufe  of  the  op¬ 
preffed  breathing,  and  that  there  are  no  figns  of  this  be¬ 
ing  relieved  by  expectoration.  The  operation  ought  to  be 
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done  upon  the  part  where  the  colleftlon  is  fuppofed  to  be  Pmc«. 
fituated  ;  and  this  may  be  known  by  the  feat  of  the  previ-  tie 
ous  pain,  and  perhaps  by  the  matter  being  diftinguilhed 
between  two  of  the  ribs.  If  no  matter  flow,  it  is  probably  j6l 
feated  in  the  fubftance  of  the  lungs  ;  but  even  in  this  cafe,  Method rf 
fuch  an  opening  may  be  ufefirl,  by  taking  off  the  fupport.f^j 
and  giving  the  abfeefs  an  opportunity  of  burfting.  It  thetl  n 
undulation  of  the  fluid  be  general,  the  operation  .is  to  be  per-  charging 
formed  in  the  following  manner  :  rIlie  patient  is  to  be  laid tiuid' from 
in  an  horizontal  pofture,  with  the  affected  fide  inclining 

little  over  a  table.  An  incifion  is  then  to  be  made  with  a  fcal- 
pel  through  thefkin  and  cellular  fubftance,  between  the  fixth 
and  (event h  ribs,  and  half  way  between  the  (pine  and  fter- 
num,  from  one  to  two  inches  in  length,  and  in  the  direction 
of  the  ribs.  The  nmfcles  are  then  to  be  cut  through,  keeping 
as  near  as  poffible  to  the  upper  edee  of  the  inferior  rib  to 
avoid  wounding  the  intercoftal  veffels  and  nerves.  As  there 
is  no  occafion  for  the  bottom  of  the  wound  being  of  the  fame 
length  with  the  external  incifion,  it  may  be  gradually  con¬ 
tracted,  fo  as  at  laft  to  be  only  about  the  half.  The  pleura 
being  now  expofed,  is  to  be  divided  by  flight  fcratches,  ta¬ 
king  the  affiftance  of  a  furrowed  probe  to  prevent  the  lungs 
from  being  injured,  in  cafe  they  (hall  be  found  adhering  to 
the  ribs.  If  the  contrary  takes  place,  the  fluid  will  ruih  out 
immediately  upon  afmall  opening  being  made  into  the  cavity 
of  the  thorax  ;  but  if  an  adhefion  appear,  and  if  it  be  flight, 
which  may  be  known  by  the  introduction  of  a  blunt  probe,  as 
much  of  it  may  probably  be  feparated  as  to  allow  the  fluid  to 
efcape.  In  cafe  it  be  confiderable,  the  incifion  is  cither  to 
be  continued  a  little  nearer  to  the  fternum,  or  an  attempt 
made  in  fome  other  part.  After  the  fluid  is  obfervtd  to 
flow,  it  will  be  proper  to  introduce  a  filver  canula,  fig.  69. 
at  the  opening  ;  "by  which  means  it  will  run  more  readily  off, 
or  can  be  more  eafily  flopped  in  cafe  the  patient  become 
faint.  If  the  quantity  of  fluid  be  not  confiderable,  it  may 
generally  be  drawn  off  at  once  ;  but  if  it  be  great,  partial 
evacuations  ou£Tht  to  be  made  at  different  intervals,  as  cm- 
cumftances  may  direCt. 

The  canula  therefore  fhould  be  fo  formed,  that  by  means 
of  a  ft  rap  put  round  the  body  of  the  patient,  it  can  be 
readily  fecured  Its  mouth  is  to  be  fhnt  by  means  of  a 
cork.  A  pledget  of  emollient  ointment  is  to  be  laid  over 
the  wound ;  and  the  whole  being  fixed  by  a  napkin  and 
fcapulary  bandage,  the  patient  fhould  be  laid  to  reft,  i  be. 
remainder  may  be  drawn  off,  probably  in  a  day  or  two,  or 
as  foon  as  it  is  fuppofed  the  patient  can  bear  it.  After 
the  fluid  is  carried  oft,  the  canuia  is  to  be  withdrawn  and 
the  wound  healed  ;  or  in  cafe  the  operator  be  afraid .  of 
bad  effeCts  being  produced  upon  the  lungs  by  irritation 
from  the  canula,  though  of  this  there  will  be  little  danger, 
as  the  lungs  will  generally  be  out  01  its  reach,  the  fkm  may 
be  fo  drawn  back"  before  the  firft  incifion  is  made  as  after¬ 
wards  to  ferve  the  purpofe  of  a  valve.  And  for  fome  days 
alter  ihe  operation,  the  incifion  in  the  integuments  may  be 
brought  oppofite  to  that  in  the  pleura,  to  allow  the  matter 
to  run  off,  or  to  produce  a  radical  cure  by  exciting  a  cer¬ 
tain  degree  of  inflammation  over  the  lungs  and  infide  of  the 
thorax. 

After  the  matter  is  evacuated,  the  wound  ought  to  be 
kept  open  a  confiderable  time  for  the  purpofe  of  ci (char¬ 
ging  the  matter  as  faft  as  it  is  collected.  If  the  wound  be 
apt  to  heal  up  too  foon,  which  will  be  known  by  the  .fyinp- 
toms  of  oppreffion  being  renewed,  it  will  be  proper  to  keep 
the  paffage  open  by  tents,  or  to  introduce  a  bougie  or  fib 
ver  canuia  a  few  hours  occasionally,  till  the  fource  of  the 
matter -be  dried  up  ;  which,  however,  ieldom  happens  fora 
confiderable  time,  and  frequently  never.  By  attending  to 

this  circumftance,  the  patient  may  enjoy  good  health;  where¬ 
as/. 


i)  Chap.  XXII.  .  S  U  R  G 

Paracen-  as?  by  the  negledl  of  it,  a  repetition  of  the  firft  operation  not 


Abdomen  wou^  f°on  nece^ary* 

&c, 

* - /Chap.  XXII.  Of Paracentefis  of  the  Abdomen,  or  Tap* 

ping. 

This  operation  is  an  opening  made  into  the  abdomen, 
in  order  to  empty  any  quantity  of  extravafatcd  water  col- 
^  ledled  in  that  Ipecies  of  diopfy  called  the  cf cites. 

Symrtnms  A  fluid  in  the  cavity  of  the  abdomen  is  discovered  by  the 
of  a  fluid  infwellin^  which  it  produces  ;  by  a  fenfe  of  tightnefs  in  the 
the  abdo-  part  a  he  died  ;  by  laborious  and  difficult  breathing,  efpecially 
when  in  the  horizontal  pofture  ;  but  particularly  by  a  fenfe 
of  fluctuation  being  communicated  to  the  fingers  placed  on 
one  fide  of-  the  abdomen,  while  the  {welling  is  forcibly 
{truck  on  the  oppofite  fide.  'I  here  is  befides  much  third, 
a  dry  Ik  in,  fcantineisof  urine,  &c,  Whatever  may  be  the  in¬ 
fluence  of*  diuretics  and  other  evacuations  in  the  cure  of 
general  dropflcal  affections,  they  are  rarely  ferviceable  in 
local  difeafes  of  this  kind,  and  even  the  operation  of  tap¬ 
ping  feldom  cures  the  diftemper  ;  but  it  commonly  gives  the 
patient  eafe  for  the  prefen t  time,  and  is  attended  with  very 
little  pain. 

Maiwc-  of  ^?on  the  fuppofitjon  that  nothing  forbids  the  extraction 
5  ert  rming  ^‘e  wate{>  the  manner  of  operating  is  this  :  Having  pla- 
the  opera-  cc'd  the  patient  in  an  horizontal  fkuation,  as  bell  fnited  to 
tioncfpa-  prevent  fainting,  and  to  allow  the  water  to- run  freely  ofF, 
raceuteub.  the  part  to  be  perforated  ought  to  be  marked  with  ink ; 

and  the  meft  approved  part  for  the  operation  feems  to  be 
at  a  point  lying  at  nearly  an  equal  difiance  between  tire  um¬ 
bilicus  and  the  centre  or  the  fpine  of  the  os  ilium,  this  be¬ 
ing  mofl  out  of  the  way  of  any  of  the  vifeera,'  and  fuffiei- 
ently  depending  to  allow  the  water  to  efcape and  as  the 
fpleen  is  Jefs  frequently  enlarged  than  the  liver,  the  left  fide 
is  generally  preferred.  Various  means  have  been  ufed  for 
applying  an  equal  p^e/fure  in  this  operation.  Some  apply 
preflu  re  by  the  hands  of  alfiftants ;  others  ufe  a  broad  piece 
of  flannel,  or  other  kinds  of  cloth,  flit  a  certain  way  from 
each  end  ;  then  the  ends  are  drawn  by  affiftants  till  fuffici- 
ent  preffure  is  made.  Broad  belts  are'  ufed  by  feme  prac- 
plate  ;  but  one  of  the  bed  contrivances  for  this  purpofe 

coooxc.  Itf*  bandage  invented  by  the  late  Dr  Monro,  (iig.  7c.) 

rid  very  lately,  a  puiiClure  was  firfl  made  with  a  lancet," 
teen  a  trocar  oi  a  round  form  (fig.  7/.),  and  with  a  trian¬ 
gular  point,-  was  conflantly  tiled  :  but  the  entrance  of  this 
mftrument  being  always  attended  with  difficulty  and  pain^ 
a  fiat  trocar  is  now  very  frequently  employed  ;  and  that  in¬ 
vented  by  Mr  Andree  (fig.  72.)  feems  the  bell  which  has  yet 
appealed  i he  bandage  being  now  applied  and  drawn  a 
little  tig, it,  the  part  to  be  punftured  is  to  projedl  a  little 
over  the  edge  of  the  bed'.  The  operator  fixes  the  head  of 
the  trocar  in  the  palm,  while  the  fore  finger  direds  the 
point  of  the  inftrument.  lie  is  then  to  pufh  it  forwards 
till  he  is  fatisfied,  by  the  want  of  reflftance,  that  the  end 
of  the  canula  has  reached  the  cavity  ©f  the  abdomen  The 
perforator  is  now  to  be  withdrawn,  and  the  water  allowed 
to  flow  as  long  as  any  of  it  can  be  taken  eff,  the  bandage 
teing  from  time  to  time  pulled  to  favour  the  difch*r.r« 
But  it  the  patient  become  faint,  a  flop  for  a  few  minutes 
,  .  ,  put  to  the  difeharge  every  now  and  them  by 

placing  the  point  of  the  finger  upon  the  mouth  cf  the  ea- 
uiila.  If  any  oi  the  vifeera  happen  to  flop  the  flow  of 

lrnKVater  be[°rC  the  ,fwellmS  18  much  diminifhed,  a  blunt 
probe  is  to  be  introduced,  but  bent  at  the  end,  left  it  flip 

andriLfVlty  °f  the  Whtn  the  »  thick 

Cotrt 7?  “  r"7  fo.metlmesbe  neceflary  to  introduce  a 
Ser  t.ocarthan  theonefarft  employed.  When  the  water  does 
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—  flow,  becaufe  it  is  colledled  into  cifls,  the  canula  Is  to  ^aracerr- 
be  withdrawn,  and  the  wound  covered  with  a  pledget  of-te?s.  f  t^ie 
Ample  ointment.  The  operation  may  then  be  renewed  im-£c  cmen* 
mediately,  or  on  the  following  day,  upon  the  oppofite  fide  y— -0 

of  the  abdomen,  or  in  the  moft  depending  part  of  the  tu¬ 
mor,  in  whatever  part  of  the  abdomen  it  may  be  placed. 

During  the  operation  it  is  neceffary  to  keep  up  a  pref¬ 
fure  on  the  abdomen,  other  wife  the  patient  will  be  2pt  to 
fall  into  faintings  from  the  weight  on  the  great  veffels  of 
the  abdomen  being  taken  off,  and  the  finking  of  the  dia¬ 
phragm  fucceeding,  in  confequence  of  which  more  blood 
flows  into  the  inferior  veffels  than  ufual,  the  fuperior  ones 
are  left  too  empty,  and  thus  the  regular  progrefs  of  the 
circulation  is  interrupted.  To  obviate  this,  the  preffure 
muft  not  only  be  made  during  the  operation,  but  Le  after¬ 
wards  continued.  As  to  the  drefling,  it  has  been  already 
mentioned,  that  the  wound  may  be  covered  with  a  pledget  of 
Ample  ointment ;  but  between  the  fkin  and  the  roller  fbme 
recommend  a  piece  of  flannel  dipped  in  brandy  or  fpirit  oft 
wine  to  be  applied.  The  bandaging  in  this  manner  may 
c-ven  have  fome  effedl  in  preventing  a  return  of  the  dii* 
order.  When  the  water  again  collects,  the  operation  fhould 
be  repeated  whenever  the  1  welling  has  acquired  a  confider- 
ab!e  fize  :  and  though  this  operation  does  not  always  cf- 
feftt  an  absolute  cure,  yet  it  fometimes  preserves  life  a  great 
many  years,  and  even  a  comfortable  one,  efpecially  if  the  wa¬ 
ters  have  been  long  collecled. 

After  the  operation,  practitioners  advife  the  abdomen  to 
be  frequently  rubbed  with  aflringent  fpirituous"  applica¬ 
tions.  This  cannot  be  done  for  the  fir  ft  two  days  after 
the  operation,  as  it  would  then  be  improper  to  remove  the 
bandages  ;  but  after  that  time,  they  may  be  removed  daily. 
for  about  a  quarter  of  an  hour  ;  and  camphorated  fpirit  oft 
wine,  or  other  applications  which  may  have  a  fiinilar  effedt, 
may  be  applied  with  ftronp;  fridlion  over  the  abdomen,  the 
body  being  kept,  during  this  period,  in  the  horizontal  fmi- 
ation,  and  the  bandage  applied  immediately  after  the  fric¬ 
tion  is  finifhed. 

Sometimes,  inftead  of  water,  we  find  air  contained  in  of  Tvnipa- 
the  abdomen;  and  the  inflation  is  of  two  kinds:  Firfl, wted 
that  in  which  the  air  is  contained  in  the  inteftines  ;  in  which 
cafe  the  patient  %  has  frequent  expiofions  of  wind,  with  a 
fw tiling  of  the  belly  frequently  unequal.  Secondly,  where  the 
air  is  colledled  in  the  cavity  of  the  abdomen  ;  and  here  the 
f welling  is  more  equal,  without  any  ccnlider&ble  cmiflic  n 
of  air.  In  both  varieties  of  the  difeafe  the  fuelling  is  more 
tenfe  than  where  watei  is  contained,  and  the  belly  founds 
when  ft  ruck,  and  affords  to  the  touch  and  preffure  near¬ 
ly  the  fame  fenfation  as  is  received  from  a  bladder  filled 
with  air.  G  tlieie  two  diforders  the  former  A  by  much 
the  mofl  common.  Many  extenfive  practitioners.  have  never 
met  with  an  inftance  of  true  abdominal  tympanites.  A  few 
well  authenticated  cafes,  however,  have  occurred,  where  the 
air  was  colledled  between  the  containing  and  contained  parts 
of  the  abdomen.  In  lome  of  them  the  air  was  found  to 
have  efcaped  by  a  fmall  hole  in  the  inteftines,  from  which 
it  has  been  fuppofed  that  the  other  cafes  were  of  the  fame 
nature.  When  the  fymptoms  become  urgent,  there  is  an 
much  neceflity  for  difeharging  the  air  as  for  drawing  off 
the  water  in  cafes  of  dropfy.  The  preffure  and  perforation  v 
are  to  be  made  in  the  fame  manner  as  diredled  for  afeites* 
with  this  difference  only,  that  a  trocar  of  the  very  fmalleit 
fize  ought  to  be  ufed ;  for  by  it  the  air  can  be  as  eafily 
difeharged,  and  the  wound  will  heal  more  readily  than  when 
a  large  opening  is  made.  After  the  air  has  been  extracted, 
the  treatment  ought  to  be  nearly  the  fame  as  that  recoin* 
mended  in  cafes  of  afeites. 
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The  name  of  hernia  might  with  propriety  be  applied  to 
every  fuelling  oceaiioned  by  the  diflodgment  of  parts  from 
thofe  boundaries  within  which,  in  a  Rate  of  health ,  they 
are  contained  ;  but  the  general  acceptation  of  the  term  im¬ 
plies  a  tumor  produced  by  the  protrulion  of  fome  part  or 
parts  from  the  cavity  of  the  abdomen. 

The  oarts  in  which  herniae  ufually  appear  are  the  groin, 
fc return,*  labia  pudendi,  the  upper  and  fore  part  of  the 
•thigh,  the  umbilicus,  and  differ* ut  points  between  the  inter¬ 
faces  of  the  abdominal  mufcles.  If  the  fttuation  of  lucli  tu¬ 
mors  be  various,  the  vifeera  which  produce  them  are  Ml 
more  fo  ;  initances  having  occurred  of  the  ftomach,  Pterus, 
liver,  fpleen,  and  bladder,  being  found  to  form  their  con¬ 
tents.  But  a  part  of  the  inteilinal  canal,  or  a  portion  or 
the  omentum,  aie  from  experience  known  to  be  the  molt  fre¬ 
quent  caufe  of  their  formation. 

From  thefe  circumftances  of  fituation  and  contents,  all 
the  different  appellations  are  derived  by  which  hernias  ate 
diftin  guifhed.  Thus  they  are  termed  inguinal ,  fc ratal ,  femo¬ 
ral,  umbilical ,  and  ventral;  from  their  appearing  in  the 
groin,  feroturr,  thigh,  navel,  or  belly.  When  the  tumor  is 
confined  to  the  groin,  the  hernia  is  faid  to  be  incomplete, 
and  is  termed  bubonocele ;  but  when  the  f welling  reaches 
down  to  the  bottom  of  the  ferotum,  the  rupture  is  then  fup- 
pofed  to  be  complete,  and  the  difeafe  obtains  the  name  of 
jcrvtal  rupture ,  or  oJchioceU. 

Of  thefe  diforders  the  inguinal  hernia  is  by  much  the^molt 
frequent ;  next  to  that  is  the  femoral.  The  umbilical,  is  lei- 
dom  obferved  in  men,  or  even  in  women  who  have  not  born 
children. 

The  caufes  which  tend  to  the  production  of  hernia  in  its 
more  ufual  foim  are  thefe : 

I.  The  containing  parts  of  the  abdomen  we  know  to  be 
1-  elaitic  and  comprefllble  ;  whatever,  therefore,  tends  to  pro¬ 
duce  a  diminution  of  capacity  in  the  cavity  of  the  abdomen, 
muft  occafion  a  proportional  degree  of  rifle  of  fome  of  the 
contained  parts  being  pufhed  from  their  natural  iituations. 
Violent  coughing,  crying,  laughter,  or  great  bodily  exer¬ 
tion,  are  attended  with  more  or  lefs  contra&ion  of  the  ab¬ 
dominal  mufcles,  and  particularly  of  the  diaphragm  ;  and  as 
the  contraction  of  thefe  mufcles  mull  always  diminifh  the  ab¬ 
dominal  cavity,  thefe  caufes  therefore  are  frequently  found 
to  be  productive  of  hernia. 

II.  Falls,  in  confequence  of  the  derangement  they  pro¬ 
duce  in  the  abdominal  viicera,  from  the  fudden  and  violent 
ihock  with  which  they  are  often  attended,  are  not  unfre- 
quently  the  immediate  caufes  of  hernia. 

III.  Petfons  of  a  preternatural  laxity  of  frame  are  very 
liable  to  herniae.  The  containing  parts  of  the  abdomen, 
from  the  want  of  a  fufHcient  tone  and  hrmnefs,  are  unable  in 
fuch  people  to  refill  on  all  occafions  the  weight  of  the  diffe¬ 
rent  vifeera  ;  and  they  are  therefore  more  particularly  expo- 
fed  to  diforders  of  this  kind  on  the  flighted:  application  of 
any  of  the  caufes  already  mentioned. 

IV.  Sprains  are  apt  to  induce  a  laxity  of  the  part  injured; 
and  have  therefore  a  iimiiar  influence  in  inducing  hernias  with 
general  laxity. 

V.  It  has  been  obferved  that  the  people  of  thofe  countries 
where  oil  is  much  ufed  as  an  article  of  diet,  are  particularly 
liable  to  herniae. 

In  whatever  parts  the  parietes  of  the  abdomen  happen  to 
be  weakeft,  thele  various  caufes  will  mo  ft.  readily  operate 
in  producing  herniae  ;  and  accordingly  we  End,  that  defcents 
of  the  bowels  ufually  occur  only  in  fuch  parts. 
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In  whatever  fituation  a  protrufion  of  any  portion  of  the  Htmiih, 
inteltines  occurs,  except  in  the  cafe  of  the  hernia  congenita,  g™«»l 
as  ”11  the  vifeera  are  contained  within  the  pentomeum,  a  J 
portion  of  that  membrane,  it  is  evident,  mud  be  carried 
down  together  with  the  parts  protruded;  and  in  eve-of rhe ho. 
rv  fuch  inftance,  it  is  this  portion  of  the  peritonaeum  which  malfac. 
Joes  down  along  with  the  gut,  that  is  termed  the  bemud 
'fo.c  The  fize  of  this  fac  is  various  m  different  fubjetts,  and 
in  different  ftages  of  the  fame  diforder.  On  the  firfl  appear¬ 
ance  of  the  difeafe,  it  is  commonly  of  no  very  confiderable 
fize,  as  fncli  fweilings  feldom  acquire  any  great  bulk  at 
once  :  but  by  repeated  defeents  of  the  bowels,  it  comes 
to  be  pufhed  lower  and  lower,  till  in  fome  initances  its 
bulk  becomes  very  confiderable  indeed  ;  and  when  in  tins 
advanced  period  of  the  diforder  the  fac  happens  to  be 
laid  open,  it  is  found  to  contain  either  large  quant' tics  0. 
omentum  or  inteftine,  and  frequently  large  portions  of  each. 

As  the  peritonaeum  has  this  property  in  common  with 
many  other  parts  of  the  body,  of  thickening  according  to 
the  degree  of  any  gradual  extenfion  applied  to  it,  fo  111  ma¬ 
ny  initances  the  thicknefs  and  firmuefs  ot  the  hernial  fac  are 

often  really  aftonilhing.  - .  *71 

All  the  bad  fymptoms  which  are  found  to  occur  in  her- Cart  of 
niae,  proceed,  as  may  be  readily  fuppofed,  either  frorti  ob-|  ^ 
ftru&ion  to  the  paffage  of  the  faeces  when  the  inteilinal  ca-^j^ 
nal  forms  the  tumor,  or  from  a  ftoppage.  of  circulation  cc-p^j^ 
cafioned  by  itriaure  on  the  prolapjed  parts  :  fo  that  the  at-nia. 
tending  fymptoms,  it  is  evident,  will  be  always  more  or  lefs 
hazardous  according  to  the  nature  of  the  parts  io  protiu- 
ded. 

Thus,  when  omentum  alone  forms  the  fubftance  of  her¬ 
nial  fweilings,  as  that  organ  does  not  appear  to  be  fo  imme¬ 
diately  neceffary  for  life  as  many  of  the  other  vifceia,  fuch 
tumors  accordingly  are  not  fo  frequently  produdlive  of  bad 
confequences,  at  leail  they  are  feldom  in  any  degree  fo  ha¬ 
zardous  as  when  a  part  of  the  alimentary  canal  is  either  pro¬ 
truded  by  itfelf  or  along  with  omentum. 

Although  this,  however,  is  in  general  the  cafe,  yet  it 
docs  fometimes  happen,  that  even  an  omental  rupture  is  pro- 
dudlive  of  no  fmall  degree  of  danger.  When  a  ftriftuie  fo 
complete  upon  it  occurs  as  to  occafion  a  ftoppage  of  circu¬ 
lation  in  the  protruded  part,  mortification  with  all  its  bad 
confequencesmuft.be  the  certain  event:  And  befides,  the 
connection  between  the  omentum,  ftomach,  and  other  vifee¬ 
ra,  is  fuch,  that  a  fudden  defcent  of  any  confiderable  portion 
of  the  former  fometimes  brings  on  vomiting,  hickup,  and 
other  troublefome  fymptoms  :  And  laitly,  although  a  rup¬ 
ture  containing  omentum  only  might  not  of  itfelf  produce 
any  thing  bad  ;  yet  as  the  paffage  through  which  the  omen¬ 
tum  has  "flipped  muft  of  neceffity  continue  open  fo  long  as 
that  vifeus  remains  protruded,  and  as  that  circumftance  alone 
muft,  fo  long  as  it  continues,  render  it  more  eafy  for  a  por¬ 
tion  of  gut  likewife  to  get  down,  this  of  itfelf  is  a  fufficient 
reafon  for  intitling  even  this  fpecies  of  hernia  to  the  ferious 
attention  of  practitioners. 

But  whatever  the  contents  of  fuch  fweilings  may  be,  as 
their  remaining  in  fome  inflances  for  a  confiderable  length 
of  time  without  being  productive  of  any  bad  fymptoms, 
muft  proceed  entirely  from  the  circulation  continuing  to  go 
freely  on,  notwithftanding  the  derangement  of  parts;  fo, 
whenever  a  itri&ure  occurs  up  the  protruded  vifeera,  Ef¬ 
ficient  to  produce  either  a  ftoppage  of  the  circulation,  or 
ot  the  faecal  contents  of  the  alimentary  canal,  when  a  por¬ 
tion  of  gut  forms  the  difeafe,  the  following  iri  general  aie 
the  fymptoms  which  accrue. 

An  elaftic  colourlefs  fwelling  is  obferved  at  the  part 
ted ;  a  flight  pain  is  felt  not  only  in  the  fwelling 
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but,  if  part  of  the  alimentary  canal  is  down,  an  universal 
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Hernia? in  eafinefs  is  perceived  over  the  whole  abdomen;  and  this  pain 
t  is  always  rendered  worfe  by  coughing-,  freezing,  or  any  vio- 

exertioa.  The  patient  complains  of  naufea  ;  frequent 
retching ;  can  get  no  difcharge  by  ftool  ;  becomes  hot  and 
reftlefs ;  and  the  pulfe  is  commonly  found  quick  and  hard. 
When  the  fvvellirig  is  formed  entirely  by  a  portion  of  gut, 
if  no  fxces  be  contained  in  it,  it  has  a  fmooth,  equal  fur- 
face  ;  and  is  eafdy  comprefTible,  but  inflantly  returns  to  its 
former  fize  on  the  preffure  being  removed  :  but,  in  gut-rup¬ 
tures  of  long  handing,  where  hard  faeces  have  eoljedted  in 
the  protruded  bowels,  confideiable  inequalities  are  dete&ed. 
When  again  the  tumor  is  compofed  both  of  gut  and  omen¬ 
tum,  its  appearance  is  always  unequal,  it  feels  foft  and  fome- 
what  like  dough,  and  of  courfe  is  not  fo  elaftic  as  when 
part  of  the  inteflinal  tube  only  is  down  ;  for  although,  like 
the  other,  it  is  comprefiible,  it  does  not  fo  readily  regain  its 
former  di  men  lions  on  the  preffure  being  taken  off. 

It  will  be  readily  fuppofed,  that  the  fymptoms  we  have 
defcribed  never  can  happen  from  the  prefence  of  omen 
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turn  only  ;  For  although  ftri&ure  produced  on  a  portion 
of  omentum,  even  whcft  no  part  of  the  inteflinal  tube  is 
down,  does  now  and  then  occafion  a  good  deal  of  difirefs, 
fuch  as  pain  in  the  part,  ficknefs,  vomiting,  and  twitching 
pains  through  the  whole  belly  ;  yet  110  obftrudlion  of  the 
gut  ever  occurs  from  this,  and  of  courfe  none  of  the  fymp¬ 
toms  ever  prove  fo  alarming  as  when  any  part  of  gut  is  ai- 
fedled.  If  thefc  fymptoms  we  have  defcribed  as  being  p?o 
dueed  by  a  ftrangulated  gut,  are  not  now  obviated  by  a  re¬ 
moval  of  the  ftricture  which  produced  them,  the  naufea  and 
retching  terminate  in  frequent  vomitings,  firft  of  a  bilious, 
and  afterwards  of  a  more  fetid  matter  ;  the  belly  becomes 
tenie ;  the  pain  turns  more  violent ;  a  diflrefiing  con- 
vullive  hickup  comes  on  ;  the  fever,  which  before  was 
r.ot  apparently  of  much  confequence,  now  becomes  very  for¬ 
midable  ;  and  a  total  want  of  red,  with  a  very  difagreeable 
date  of  anxiety,  continues  through  the  whole  courfe  of  the 
complaint.. —  Fhele  fymptoms  having  gone  on  with  violence 
lor  iome  time,  the  patient  is  at  lad  commonly  relieved  in  a 
fudden  from  all  manner  of  pain  ;  and  then  he  flatters  him- 
felf  that  all  danger  is  over.  But  indead  of  that,  the  pulfe, 
from  having  been  hard  and  frequent,  becomes  languid  and 
interrupted  ;  cold  fweat  breaks  out  over  the  whole  body,  but 
tfpecially  on  the  extremities ;  the  eyes  acquire  a  kind  of 
languor ;  the  tenfenefs  of  the  abdomen  fubfides,  and  the 
J  welling  of  the  part  afFeded  difappears  ;  the  teguments  co- 
venng  part?,  which  before  were  either  of  a  natural  ap¬ 
pearance,  or  had  fomewhat  of  a  redd i 111  inflamed  caft,  now 
acquire  a  livid  hue,  and  a  windy  crepitous  feel  is  diftwmfli- 
able  all  over  the  courfe  of  the  fwelling.  If  the  protruded 
parts  have  not  of  themfelves  gone  entirely  up,  their  return 
is.  now  in  general  eafdy  effefted  bv  a  fmall  degree  of  pref- 
ftire,  and  the  patient  then  difeharges  freely  by  llool  ;  but 
the  cold  fweats  mereafing,  the  hickuo  turns  more  vio¬ 
lent,  and  death  itfelf  is  at  laft  ufliered  in  by  its  ufual  fore- 

runner.-,  fubultus  teudinum,  and  other  convulsive  twitch- 
mgs. 

Thefe  are  the  ordinary  fymptoms  of  what  is  termed  a 
Jlrangulatsd  or  incarcerated  gut-hernia .-  that  is,  when  the 
parts  protruded  become  fo  affefted  by  ftridure  as  to  pro¬ 
duce  pain  ;  and  do  not  either  return  to  their  natural  fixa¬ 
tions  on  the  patient  s  getting  into  a  horizontal  pofture,  or 

tiationereVen  ^  immedlatcl}r  rePlaced  by  the  hands  of  a  prac- 
fi,tuat,‘°"  a  ft«ngulated  hernia  occurs,  the 

the  rcmoval*  I^etJ’od  cure>  is  evident,  muft  conlift  in 

the  DrotrnHpit  ^  31  ^P^.ure  "dil<dl  prevents  the  return  of 

be  confidered  ^  r  'S  ^at  ^r,^ure  which  ought  to 

be  confidered  as  the  caufe  of  all  the  mifehief ;  and  unlefs  it 
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be  removed,  nothing  effectual  can  be  done  for  the  relief  of  Hern?®  in 
the  patient.  tfeneial. 

Various  methods  have  been  attempted  by  pra&itioners  * 
for  the  removal  of  ftriClure  in  thefe  diforders  ;  all  of  which 
may  be  comprehended  under  two  general  heads. 

I.  buch  as  effeCt  a  reduction  of  the  protruded  parts,  with¬ 
out  the  interpolation  of  iucilion  or  any  chirurgical  operation 
properly  fo  called  ;  and, 

If*  A  divifion  of  the  parts  producing  the  ftri&ure,  fo  as  to 
admit  of  a  replacement  of  the  deranged  vilcera,  conftitnting 
what  is  termed  the  operation  for  the  hernia. 

The  remedies  to  be  employed  for  accompli  flung  the  firft 
of  thefe  are,  a  proper  pollure  of  the  patient,  with  the  ma¬ 
nual  afliftance  of  *a  pra&itioner  ;  blood-letting,  ftimulating 
clyflers,  opiates,  the  warm  bath,  and  proper  application 
to  the  tumor  itfeF.  —  If  thefe  fail,  there  is  then  no  other 
means  of  cure  left  but  the  operation  of  dividing  the  integu¬ 
ments,  and  replacing  the  vifeera. 

As  foon  as  the  afliftance  of  a  pra&itioner  is  dt fired  for  Method  of 
the  removal  of  fymptoms  in  cafes  of  hernia,  the  firft  circum- reducing 
fiance  requiring  his  attention  is  the  placing  of  liis  patient  ^nle"’ 
in  fuch  a  poll u re  as  will  moft  probably  favour  the  return  ot 
the  protruded  parts.  Placing  the  patient’s  feet  over  the 
(boulders  of  another  perfon,  while  his  body  is  allowed  to 
hang  downwards,  and  caufing  him  to  be  a  good  deal  jolted 
about,  has  on  iome  occafions  anfwercd  when  other  means 
have  failed. 

The  furgeon  fhould  at  the  fame  time  endeavour  to  a  (Tift 
the  return  of  the  bowels,  by  means  of  gentle  preffure  with 
his  hands  and  fingeis.  In  the  inguinal  orfcrotal  hernia,  this 
preffure  fhould  be  made  obliquely  upwards  and  outwards  to¬ 
co  r  re  i  pond  with  the  opening  in  the  external  oblique  mnfelc;. 
in  the  femoral  hernia  it  ought  to  be  made  directly  upwards;; 

in  the  umbilical  and  ventral  hernia  direClly  backwards. _ 

I  he  fwelling .  fhoulcf  be  grafped  with  one  hand  at  the  bot¬ 
tom,  while  with  the  lingers  of  the  other  hand  an  attempt  is, 
made  to  puth  gently  the  contents  of  the.  tumor  into  their 
place,  always  obferving  that  the  parts  laft  protruded  be  firft 
reduced.  This  operation  is  by  authors  termed  the  taxis. 

When  the  means  now  mentioned'  have  failed,  no  remedy 
affords  more  relief  than  blood  letting.  The  quantity  to  be 
drawn  ought  chiefly  to  be  determined  by.  the  ftrength  of 
the  patient.  There  is  fcarcely  any  difeafe,  however,  where 
fuch  large  quantities  of  blood  can  with  propriety  be  taken 
from  weak  people.  Blooding  till  the  patient  is  in  a  Rate 
of  deliquium  ariimi,.  is  frequently  known  to  produce  a  more 
effectual  relaxation  of  the  mufclesvthan  can  be  done  by  any 
other  means.  On.  that  account  it  is  fometimes  advifed  in 
cafes  of  hernia,  and  the  pra&ice  is  now  and  then  attended* 
with  advantage. 

As  an  obflinate  coftivenefs  is  commonly  one  of  the  moft 
alarming  fymptoms  of  hernia,  it  has  been  a  common  prac¬ 
tice  to  exhibit  a  variety  of  ftimulating  purgatives  both  by 
the  mouth  and  anus  ;  but  they  are  very  feldom  of  much  fer- 
vice,  and  in  that  cafe  almoft  univerfally  do  injury,  by  increa- 
fing  not  only  the  ficknefs  at  ftomach,  but  the  tenfion  and 
pain  of  the  tumor.  When  they  are  to  be  employed,  they 
ought  to  be  thrown  up  by  the  anus.  For  this  purpofe  aloes 
and  other  ftimulating  fubftances,  but  particularly  tobacco- 
fmoke,  are  employed  ;  and  although  this  laft  remedy,  which 
is  to  be  thrown  in  .by  double  bellows,  Sec,  does  not  always 
a£l  as  a  purgative,  it  may  be  ufefully  employed  as  an  ano¬ 
dyne.  Where  an  evacuation  by  ftool  is  wanted,  it  may  in 
general  be  readily  procured  by  the  inje&ion  of  warm  water, 
in  which  a  little  Caftile  foap  is  diffolved,  in  the  proportion 
of  a  drachm  or  a  drachm  and  a  half  of  the  latter  to  a  pound 
of  the  former.  Warm  bathing  is  another  remedy  greatly 
extolled,  either  by  general  immerfion  or  local  application. 
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by  means  of  warm  water  put  into  ox-bladders  covered  with 
flannel,  and  laid  acrcfs  the  abdomen.  _ 

To  dimmifh  the  fize  of  the  tumor,  remedies  or  an  oppo- 
fite  quality  from  tbefe  have  been  ufed  ;  and  though  by  Tome 
this  practice  has  been  confzdered  as  hazardous,  yet  by 
others,  particularly  by  the  late  Dr  Monro  and  Mr  Benja¬ 
min  Bell,  more  advantage  has  been  found  from  cooling  ap¬ 
plications,  than  from  thofe  of  a  different  nature.  Snow,  ice, 
or  cloths  dipped  in  a  recent  folution  of  fal  ammoniac  in 
water  and  vinegar,  or  cold  faturnine  applications,  or  cold 
water  and  vinegar,  have  been  employed  with  advan- 
tage.  If,  notwithftanding  thefe  remedies,  the  difeafe  be¬ 
comes  worfe,  and  no  probability  remains  of  fuccefs,  the  di- 
vifion  of  the  parts  producing  the  ftricfture  can  alone  fave  the 
life  of  the  patient. 

To  determine  the  exaft  time  at  which  to  proceed  to  an 
operation,  has  been  conlidered  as  one  of  the  niceft  points  in 
furgery.  In  general,  when  every  attempt  has  failed,  and 
no  repetition  of  the  former  remedies  is  likely  to  fuccecd, 
the  furgeon  ought  certainly  to  proceed  to  the  operation. 
A  few  hours,  even  when  affiftance  has  been  early  applied,  is 
perhaps  all  the  time  which  ought  ever  to  be  confumed  in 
trials  of  this  nature.  But  however  neceflary  this  operation 
may  be  when  a  patient’s  life  is  in  danger,  as  it  is  always  at¬ 
tended  with  fome  degree  of  hazard,  it  ought  never  to  be 
praCiifed  where  fyrnp toms  of  flrangulation  do  not  exit!. 

In  that  kind  of  hernia  called  chronic ,  the  circulation  of 
the  part  forming  the  hernia,  as  well  as  the  periflakic  mo¬ 
tion  of  fuch  parts  of  the  alimentary  canal  as  have  been  pro¬ 
truded,  go  freely  and  regularly  on.  There  are  many  in¬ 
ti  snees  of  large  hernire  falling  clown  even  to  the  bottom  of 
the  ferotum,  and  continuing  there  for  many  yeais,  without 
producing  any  interruption  to  the  nfual  difeharge  by  ftool. 
All  that  can  be  done  here  i?,  to  prevent  any  accumulation 
cf  faces  in  the  inteftine,  by  preferring  a  proper  diet,  and 
the  occafional  ufc  of  gentle  laxatives  y  and  obviating  any  in¬ 
convenience  which  might  ariie  from  the  weight  of  the  tu¬ 
mor,  by  the  application  of  a  proper  trufs  or  fnfpenfary  ban¬ 
dage  ;  to  warn  them  of  the  riik  to  which  they  are  cnnftant- 
ly  liable,  and  to  caution  them  againft  violent  exercife,  parti¬ 
cularly  leaping,  and  every  fuclden  exertion.  The  trufs 
ought  to  be  fitted  exactly  to  the  part  for  which  it  is  in¬ 
tended,  for  without  the  utrnoft  nicety  in  this  refpedl,  it  mull 
always  do  more  harm  than  good  :  for  the  foie  purpofe  of  a 
bandage,  in  cafes  of  hernia,  is  to  prevent  effectually  the  iall- 

i  c  i  _ \ _  i _ _ u, 


E  R  Y. 


ing 


down  of  fuch  parts  as  have  been  newly  replaced.  If 


Method  of 
pcrf<>  m- 
ing  it. 


U.UWU  1UUI  j.’CU  ID  l.ttVL  L  v.  V,  1 1  ivjnitv'...  «-■<- 

therefore  tli£  pad  or  bolder  of  the  bandage  does  not  bear 
properly  again  ft  the  opening  upon  which  it  is  placed,  a  por¬ 
tion  of  gut  may  flip  out,  and  be  materially  injured  by  the 
preffure  of  the  pad.  Fig.  74.  reprefents  a  truis  for  an  in¬ 
guinal  or  femoral  hernia  of  one  fide,  fig.  75.  a  trufs  for  the 
fame  difeafe  in  both  fides,  and  fig.  76m  truis  for  an  umbilical 
hernia. 

We  fhall  now  proceed  to  deferibe  the  circumftanees  to 
be  attended  to  in  performing  the  operation  for  hernia  in  ge¬ 
neral.  A  table  of  convenient  iize  and  height  being  placed 
in  a  proper  light,  the  patient  mull  be  fo  laid  on  it  as  to  re¬ 
lax  the  diieafed  parts  as  much  as  poflible,  and  then  feeured 
by  proper  affiftance.  To  lefTen  the  contents  of  the  abdo¬ 
men  as  much  as  poflible,  the  bladder  ought  to  be  emptied 
previous  to  the  operation.  An  incifion  is  to  be  made  with 
a  common  round -edged  Icalpel  through  the  fkin  and  part 
of  the  cellular  fubflanee,  long  enough  to  allow  the  kridhire 
to  be  fully  exoofed.  The  reft  of  the  cellular  fubftarce  is 
then  to  be  divided  with  the  greateft  attention.  I  hat  part 
of  the  mufcle  forming  the  ltridlure  or  ring  muft  next  be  laid 
diflinCtly  in. view.  A  fmall  portion  of  the  protruding  lac 
muft  alfo  be  expofed  j  after  which  the  dire&ory  (fig.  73*) 
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is  to  be  palled  between  the  ring  and  the  fac.  A  ftraight  Here?* 
probe-pointed  fcalpel  is  now  to  be  introduced  into  the  groove  genera^ 
of  the  diredory,  and  by  it  the  ring  is  to  be  dilated  till  the  ^ 
point  of  the  finger  can  be  introduced.  The  finger  is  here 
considered  as  the  fafeft  diredor  ;  for  it  being  iafinuated 
into  the  aperture  in  the  tendon, immediately  above  the  pro¬ 
truded  parts,  the  point  of  the  knife  is  eafily  introduced  upon 
it  ;  and  by  keeping  the  end  of  the  finger  always  a  little  be¬ 
fore  the  knife,  the  opening  may  be  enlarged  to  any  necef- 
iary  extent  without  rilk  of  wounding  any  of  the  contiguous 
parts.  . 

-  Bv  the  eafe  with  which  the  finger  is  introduced,  the  ope¬ 
rator  will  be  enabled  to  judge  when  the  ring  is  diffident!;/ 
dilated  ;  and  if  the  flrangulation  was  entirely  in  the  ring,  it 
will  now  be  evident  that  every  obftacle  to  the  reduction 
mull  be  removed,  and  of  conftquence  that  the  prolapfed 
parts  may  be  returned  with  little  difficulty.  If  the  patient 
be  young,  or  if  the  difeafe  has  continued  ?.  conliderable 
time,  fuch  a  degree  of  inflammation  frequently  eaiues  in  the 
neck  of  the  fac°as  to  produce  thickening  and  ftraitnefs  ;  fo 
that,  after  the  fac  and  its  content rf  have  been  entirely  freed 
from  the  ftri&ure  of  the  ring,  the  inteftines  cannot  be  redu¬ 
ced,  We  judge  this  to  be  the  cafe  when,  after  the  ftri&ure 
of  the  ring  has  been  removed,  the  parts  prolapfed  do  not  ex¬ 
pand  into  their  natural  fize,  and  farther,  when  they  make  re- 
fiftance  when  we  attempt  to  return  them.  In  this  cafe,  the 
neck  of  the  fac  muft  be  opened  with  the  utmoft  caution,  to 
avoid  wounding  the  parts  within  it. 

If  the  herniary  fac,  under  the  ftraitened  place  of  its  neck, 
be  thin  and  tranfparent,  and  there  is  little  or  no  reafon  to 
fufpe&  an  adhefion  of  the  bowels  to  .the  fac,  the  beft  me¬ 
thod,  as  Dr  Monro,  in  his  publication  on  the  Burke  Muco- 
fse,  obrirves,  will  be  to  make  a  fmall  hole  in  the  fac  below 
the  ftriCture,  and  then  to  introduce  a  fmall  furrowed  probe, 
and  to  cut  cautioufly  upon  it.  But  if  the  fac  be  thick  and 
dark  coloured,  and  there  is  likewife  a  fufpicion  that  the 
bowels  may  adhere  to  it,  tlie  eafieft  and  fafeft  manner  will 
be  to  make  the  hole  in  the  peritoneum  above  the  flridnre  ; 
then  to  introduce  a  common  probe,  bent  near  its  point  into 
a  femi circle,  with  its  point  diverted  downwards  through  the 
ft ri dure  into  the  fac  ;  and  upon  the  point  of  it  to  make, 
with  great  caution,  another  fmall  hole  ;  after  which  we  may 
either  cut  upon  the  probe,  or  introduce  a  furrowed  probe, 
and  divide  the  neck  of  the  fac. 

Alter  this,  the  bowels  are  to  be  returned  by  preffure  up¬ 
on  the  fac,  without  opening  it  farther  ;  and  the  fides  of  the 
wound  in  the  (kin  are  to  be  brought  together,  and  kept  fo 
by  means  of  ilips  of  adhelive  plafter,  though  ftitches  made 
at  the  diftance  of  a  finger-breadth  from  each  other  will  ex¬ 
clude  the  air,  and  prevent  the  return  of  the  bowels  more  ef¬ 
fectually.  Over  thefe  are  to  be  laid  feveral  folds  of  char- 
pee,  and  the  whole  is  to  be  feeured  by  a  bandage  adapted  to 
the  nature  of  the  part.  Jty 

The  patient,  upon  being  carried  to  bed,  fhould  be  fo  pla-Treatrn^ 


ced  as  to  have  the  part  upon  which  the  operation  was  per-afci^ 


formed  higher  than  the  reft  of  Ins  body,  or  at  leaft  as  high 
as  the  fituation  of  the  part  operated  upon  will  allow,  in  or¬ 
der  to  prevent  a  return  of  the  difeafe.  After  the  opera¬ 
tion,  opiates  are  particularly  ufeful,  and  ought  to  be  re¬ 
peated  as  circumftances  may  require.  It  is  likewife  ne- 
ceftary  that  the  patient  be  kept  cool.  I11  plethoric  habits, 
blood-letting  is  proper,  together  with  a  rigid  attention  to  low 
diet.  A  fiequent  life  of  clyfters  and  gentle  laxatives,  to 
keejp  the  belly  model ately  open,  ought  not  to  be  negle<fted* 
When  the  conftitution  has  been  previouflv  much  reduced* 
in  (lead  of  blood-letting  and  a  low  diet,  a  noun  filing  regi¬ 
men  is  neceflary.  The  dreffings  ought  not  to  be  removed 

till  the  third  or  fourth  day  after  the  operation,  when  the 
'  fiats 
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^rrMn?!(*n  wound  will  be  found  almoft  adhering  together  \ 


the 


aric*  ^  attent*on  he  paid  to  the  fubfequcnt  treatment 
fore  will  be  generally  healed  In  two  or  three  weeks,  As 
foon  as  the  wound  is  firmly  cicatrized)  a  truft  ought  to  be 
properly  fitted  to  the  part,  and  fhould  never,  on  any  future 
period  of  life,  be  laid  afide. 

Method  of  When  the  hernia  is  of  long  (landing,  and  when  there  .is 
performing  reafon  to  think  adhefions  have  taken  place  between  the  fac 
tjoVwhen  an^  hovvels,  or  that  mortification  has  already  begun,  or  that 
adhefions  fome  filaments  run  acrofs  the  fac  and  prevent  the  redudtion, 
or  mortifi-  or  that  there  is  water  in  the  fac,  or  that  the  gut  is  in  dan- 
havcTtaken  £er  being:  entangled  from  a  part  of  the  omentum  being 
place.  >U  ^own>  a  different  method  of  operating  becomes  neceffary. 

The  patient  is  to  be  placed  as  already  directed.  The 
operator  is  to  grafp  the  tumor  with  the  one  hand,  fo  as  to 
make  the  fkin  tenfe  on  the  fore  part  of  it,  while  with  the 
fcalpel  in  the  other  he  divides  the  fkin  from  one  end  of  the 
tumor  to  the  other.  The  cellular  fubftance  is  by  gentle 
ft rokes  to  be  divided,  till  not  only  the  ring,  but  the  whole 
length  of  the  fac,  is  laid  bare.  An  opening  is  now,  in  the 
mod  cautious  manner,  to  be  made  into  the  fac  by  flight 
fcratches,  to  avoid  hurting  any  of  its  contents. 

•  rnak*nS  this  perforation,  which  is  confidered  as  the 
mceft  part  of  the  operation,  confiderable  affiftance  is  obtain- 
1  .r°m, the  ufe  of  the  fmaI1  directory,  upon  the  point  of 
which  the  fibres  of  the  fac  are  to  be  fucceflively  raifed  and 
divided  till  an  opening  is  made.  The  opening  is  to  be  en¬ 
larged  till  it  admit  the  fore-finger  of  the  left  hand,  which 
ierves  as  a  direftory  for  conducting  the  ftraight  probe- 
pointed  fcalpel  with  which  the  fac  is  to'  be  divided  through 
its  whole  length.  ° 

The  fac  being  laid  fully  open,  the  parts  contained  in  it 
ought  to  be  examined  with  the  mceft  attention,  to  difeover 
whether  they  are  all  found  or  not  ;  and  if,  upon  an  atten¬ 
tive  infpeftion,  it  is  found  that  they  are  not  evidently  in  a 
gangrenous  ftate,  even  although  they  feem  confiderably  in- 
named,  they  fhould  be  immediately  returned  into  the  abdo¬ 
men  When  adhefions  take  place  between  different  parts 
of  the  protruded  gut,  the  greateft  caution  is  necelfary  in  fe- 
paratmg  them.  When  one  part  of  a  gut  adheres  fo  firmly 
to  another  as  not  to  be  fepsirated  but  with  difficulty,  it  is 
much  better  to  return  the  whole,  even  in  that  ftate,  into  the 
abdomen,  than  to  run  the  rifle  of  hurting  the  inteftine  mate- 
naHy  by  ufing  much  force.  When  adhefions  occur  between 
the  hernial  fac  and  the  gut,  or  between  the  gut  and  omen- 
tum,  if  the  filaments  producing  the  connedion  cannot  be 
otherwife  'removed,  as  there  is  no  great  hazard  in  wounding 
the  omentum,  and  ftill  lefs  ,n  hurting  the  fac,  a  very  fmaU 

FnT  k]  ra^  bediffeaed,  and  returned  with  the  gut 
into  the  abdomen.  When  the  bowels  cannot  be  reduced 
with  eafe,  the  ring  is  to  be  dilated  by  the  blunt- pointed 
fcalpel  m  the  manner  already  directed.  After  returning  the 
contents  of  the  fac  into  the  cavity  of  the  abdomen,  it  has 
been  propofed  by  fome  authors  to  pafs  a  ligature  round  the 
neck  of  the  fac,  with  a  view  of  procuring  a  reunion  of  its 
fides,  fo  as  to  prevent  a  future  defeent  of  the  bowels  •  and 
various  other  methods,  even  aftual  and  potential  cauteries 
have  been  propofed  :  but  as  none  of  them  yet  attempted 
W  been  found  fufficiently  to  anfvver  the  purpofe,  the  E 
*3t  tliln| that  ca"  be  recommended  is  a  well  made  trufs.  Y 
Treatment  vvken  the  bowels  are  ?.aually  in  a  ftate  of  franarene  ^ 

rotate  Z  E  m°rt;fied  V™  beaSS  with 

in  a  date  of  confequenccs,  a  great  degree  of  caution  is 

gangrene.  “  E  nE^  omentum  is  found  in  a  mortified  ftate, 

with  mueh  dfk  !  FTn  of  this  fubfta"«  -  not  attended 
difeafed  narts  ’  'j'S  ^  “[nmon  pra&icc  to  cut  away  the 
might  enfue  from  Ik  \°  obvi.ate  any  inconvenience  which 

WjL!xviS?^tlrrt,!r-  We“' 
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a  ligature  on  the  found  parts  prevLus  to  the  removal  of  Hernia:  in 
thofe  which  are  mortified  ;  whilft  the  ends  of  the  ligature ,  ^en5fal' 
being  left  hanging  out  of  the  wound,  the  furgeon  has  it  in 
his  power  to  remove  them  when  circumftances  appear  to 
render  it  proper.  Thefe  ligatures  on  the  omentum,  how¬ 
ever,  are  frequently  productive  of  bad  confequences*  No 
hemorrhagy  of  any  importance  ever  occurs  from  a  divifion 
of  this  membrane,  even  in  a  found  unmortified  ftate  ;  fuch 
parts  as  have  become  gangrenous  may  therefore  be  freely 
cut  off,  and  the  remaining  found  parts  be  afterwards,  with* 
out  the  intervention  of  ligatures,  iafely  introduced  into  the 
abdomen.  If  a  veffel  of  any  fize  in  the  omentum  has  been 
divided,  a  ligature  may  be  paffed  above  the  veffel  it  felf,  and 
the  ends  left  hanging  out  of  the  wound  ;  the  threads  may  be 
afterwards  pulled  away  at  pleafure.  When  a  rupture  has 
been  of  long  duration,  it  fometimes  happens,  that  from  the 
preffure  made  by  the  trufs,  and  other  circumftances,  portions 
of  the  omentum  are  colleCled  together  into  hard  lumps.  If 
thefe  be  fmall,  they  may  be  returned  into  the  abdomen  with¬ 
out  producing  any  inconvenience  ;  but  if  from  their  bulk 
and  hardnefs  they  are  likely  to  do  mifehief,  they  ought  to 
be  cut  off.  When  part  of  the  omentum  is  to  be  removed, 
it  ought  .to  be  previoufly  expanded  and  divided  with  feiffars, 
which  will.be  more  convenient  than  any  other  inftrument. 

When  again  a  fmall  portion  of  gut  is  found  mortified,  we 
arc  to  endeavour,  by  means  of  a  needle-ligature,  to  conned; 
the  found  part  of  the  gut  immediately  above  the  mortified 
fpot  to  the  wound  in  the  abdomen  already  made.  By  this 
means,  when  the  mortified  part  feparates,  or  perhaps  what  is 
better,  when  it  has  been  immediately  cut  out,  the  faeces  are 
difeharged  by  the  wound ;  and  there  are  different  inftances 
where,  after  fuch  a  difeharge  has  continued  for  fome  time, 
the  wound  has  entirely  healed. 

But  when  the  mortified  portion  of  gut  is  of  confiderable 
extent,  and  includes  the  whole  circumference  of  the  intef¬ 
tine,  all  that  can  be  done  is  to  remove  it,  and  to  draw,  by 
means  of  a  ligature,  the  upper  end  of  the  gut  towards  the 
under,  and  afterwards  conned  them  to  the  inner  edges  of 
the  wound.  This  at  lead  affords  a  chance  of  the  ends  of 
the  gut  being  brought  to  reunite  ;  and  if  unfortunately  that 
event  fhould  not  take  place,  a  paffage  of  the  fasces  will  ftill 
be  fecured.  All  fuch  mortified  parts  as  are  to  be  removed 
ought  to  be  cut  off,  and  the  remaining  found  inteftine  re¬ 
tained,  before  the  opening  in  the  ring  can  be  dilated  with 
fafety,  left  the  gangrenous  portion  flip  in  together  with  the 
found.  The  parts  forming,  a  hernia  being  all  completely 
replaced,  when  the  fac  in  which  they  were  contained  is  found 
thick,  hard,  and  much  enlarged,  as  in  fuch  a  ftate  no  good 
fuppuration  can  take  place,  and  as  its  prefervation  cannot 
be  in  any  degree  ufeful,  fuch  parts  of  it  as  can  be  cut  away 
with  propriety  ought  to  be  removed.  Ail  the  lateral  and 
fore  parts  ot  the  fac  may  be  cut  off  with  fafety  ;  but  as  it 
is  commonly  firmly  connected  with  the  fpermatic  veffels 
behind,  this  part  of  it  ought  not  to  be  touched. 


Sect.  II,  Of  Bubonocele,  cr  Inguinal  and  Scrotal  Her  n't  a. 

This  fpecies  of  hernia  is  formed  by  a  protrufion  of  fome«„  *V 
of  th,  abdominal  bow*  .b™1!h  ,h/  rn|,  tht 
oblique  mufcles.  It  is  known  by  the  general  fymptoms  ofc«l«- 
hernia  aheady  enumerated,  and  by  a  foft  and  fomewhat 
elaftic  fwellmg,  beginning  in  the  groin,  and  defending  by 
degrees  into  the  ferotum  in  men,  and  into  the  labia  pudendi 
in  women.  When  the  hernia  contains  omentum  only,  the 
fwellmg  is  both  more  foft,  compreffible,  and  more  unequal 
than  when  the  gut  alone  is  down  ;  the  ferotum  becomes 
more  oblong  than  in  the  inteftinal  hernia  ;  and  when  the 
quantity  of  omentum  is  large,  it  is  alfo  much  more  wei  htv 
than  a  gUt  rupture  of  the  fame  fize  ;  but  frequently  the  tu- 


mor 


Bubonocele  mor  is  compofed  of  both  gut  and  omentum  and  then itHe 
0rlneuinaldift;nKUHhing  fymptoms  of  each  can  never  be  io  clearly 
and  Scrotal  , 

Hernia.  ml™o  ,c  be  confounded  with  certain  other  A  f- 

r  .....  .......  i2  rliftincrnifhed  bv  the  following  marks 
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r  the  body,  and  fhould  be  treated  in  the  manner  which  _««!>!, 


^eafa  bu°t  maybe  diftinguifbed  by  the  following  marks 
How  di-  wb;ch  are  prefcnt  in  thefe  diforders,  while  the  fymptoms  of 
ftinguilhed  hernja  are  abfent  .  -From  venereal  bubo,  by  the  prefence  o 
from  other  ;ncompreffible  hardnefs  with  which  all  fuch  fwellmgs 

«  at  firft  attended,  and  by  the  fluidity  of  matter  which  » 
the  fuppurative  ftate  is  always  obfervablc  :  From  hernia 
humeralis,  or  fwelling  of  the  teftes,  by  the  abfence  o.  the 
hardened  and  enlarged  ftate  of  the  left's  and  epiaydimus, 
and  likewife  of  the  pain,  the  tumor  of  the  tefticle  bcmere- 
markably  heavy  in  proportion  to  the  bulk,  the  fpermatic 
procefs  being  commonly  free  from  the  fwellmg.  In  the  her¬ 
nia  humeralis  alfo  the  inteftines  are  unobftruUed,  and  t  e 
general  fymptoms  of  hernia  are  wanting.  From  the  hydro- 
tele  of  the  tunica  vaginalis  teftis,  by  the  tumor  generally  feel- 
ing  more  fmooth  to  the  touch  than  in  hernia,  by  the  fwellmg 
here  beginning  in  the  under  part  of  the  fcrotum  and  afcending, 
by  the  fpermatic  cord  being  always  free  and  diftincl,  and  by  a 
ilu&uation  being  evident.  From  hydrocele  of  the  fpermatic 
cord,  fometimes  with  much  difficulty,  and  therefore  it  re¬ 
quires  here  particular  attention.  In  every  cale  of  tumor  in 
the  teftes,  where  the  moft  perfeft  certainty  is  not  obtained, 
and  when  it  is  neceftary  to  have.  recourfe  to  an  operation, 
the  furgeon  ought  to  proceed  as  in  a  cafe  of  real  hernia. 

Treatment.  The  treatment  of  bubonocele  is  the  fame  with  that  already 
advifed  in  the  treatment  of  hernia  in  general,  only  making 
allowance  for  the  fituation  of  the  difeafe.  In  attempting 
the  redu&ion  by  means  of  the  hand,  the  preffure  fhould  be 
obliquely  upwards  and  outwards,  correfponding  with  the 
rino-  of  the  abdominal  mufcle.  In  performing  the  operation, 
the  patient  fhould  be  laid  on  a  table,  with  his  head  and  body 
alipoft  horizontal,  whilft  at  the  fame  time  his  buttocks  are 
fomewhat  elevated  by  pillows  placed  beneath  them.  ihe 
legs  hanging  over  the  edge  of  the  table  ought  to  be  fepara- 
ted,  fo  as  to  admit  the  operator  between  them ;  and  fhou.d 
in  that  fituation  be  firmly  fecured  by  an  afliftant  on  each 
fide,  who  fhould  take  care  to  keep  the  thighs  fo  far  raifed 
as  to  relax  all  the  abdominal  mufcles.  The  parts  being  pre¬ 
viously  fhaved,  an  incifiou  muft  be  made  with  a  common 
round* edged  fealpel  through  the  fkin  and  part  of  the  cellular 
fuhftance,  beginning  at  lead  an  inch  above  the  fuperior  end 
of  the  tumor,  and  continuing  it  down  to  between  two  and 
three  inches  below  the  ring. 

Although  in  by  much  the  greateft  proportion  of  hernial 
fwellings  the  fpermatic  vefTcls  lie  behind  the  protruded  parts, 
yet  on  feme  occafions  they  have  been  found  on  the  anterior 
part  of  the  tumor ;  fo  that  in  order  to  avoid  the  rifle  of 
wounding  them,  as  foon  as  the  ikin  is  divided,  the  remain¬ 
der  of  the  operation  ought  to  be  done  in  the  moft  cautious 
manner,  care  being  taken  to  avoid  every  large  blood-veffel 
which  makes  its  appearance.  THe  ring  muft  now  be  laid 
diftin&ly  in  view  ;  a  fmall  portion  of  the  protruding  fac 
muft  alio  be  expofed;  after  which  the  dire&ory  is  to  be  in¬ 
troduced  between  the  ring  and  the  fac,  placing  the  point  of 
the  inftrument  obliquely  upwards  and  outwards.  A  “blunt 
pointed  biftoury  is  now  to  be  introduced  into  the  groove  of 
the  directory,  and  by  it  the  l  ing  is  to  be  dilated  -till  the 
point  of  the  finger  can  be  introduced,  i  he  directory  is  now 
to  be  laid  afide,  and  the  finger  ufed  in  place  of  it  through 
the  reft  of  the  operation.  After  the  operation  ia  fmifhed, 
the  df  citings  are  to  be  applied,  and  the  whole  fecured  by 
a  T  banjgge,  or-  fufpenfory  bag,  properly  fluffed  with  foft 
lint. 

The  patient,  on  being  earned  to  bed,  fhould  have  a  pillow 
under  the  buttocks^  to  elevate  them  a  little  above  the  reft 


has  teen'al'reafty  direfted.  As  foon  as  the  wound  is  firm- 
W  cicatrized,  I  trufs  ought  to  be  properly  fitted  and"^ 
ufed  through  the  reft  of  the  perfon*,  hfe.  Females  are 
liable  to  this  fpecies  of  .upture  as  well  as  men ;  and  as  the 
opening  in  the  external  oblique  mufcles  is  exceedingly  fun.- 
h  r  in  both  fexes,  the  treatment  of  this  fpecies  of  hernia  m 
females  is  very  fimilar  to  what  is  found  to  anfwer  m  men. 
Whenclyfters,  blood-letting,  and  the  other  remed.es  for- 
merly  enumerated,  fail,  the  fame  operation  of  enlarging  the 

opening  in  the  tendon  of  the  oblique  mufcle  is  here  equally 

m  ode  ft  women  are  apt  to  conceal  diforders  of  this  kind, 
they  may  f  requently  happen  when  the  furgeon  receives  no  m- 
formation  about  them.  Whenever,  therefore,  fuch  fymptoms 
of  colic  occur  as  give  reafon  to  fufpeft  the  ex.ftence  of  her- 
nia,  a  particular  examination  ought  always  to  be  made,  in 

order,  If  poffible,  to  deleft  the  caufe  of  the  mifchief,  from  th. 
removal  of  which  alone  a  cure  can  be  expected. 


Sect.  III.  Of  Hernia  Congenita . 

The  teftes  in  the  foetus  are,  till  near  the  time  of  delivery, 
lodged  in  the  cavity  of  the  abdomen.  When  they  defeend 

into  the  fcrotum,  they  pufh  betore  them  a  portion  of  the 

peritonanim,  which  afterwards  forms  the  vaginal  coat  The 
Lflages  by  which  they  defeend  are  foon  (hut  up  ;  but  fome 
Les  the  contrary  happens,  and  then  a  portion  of  fome  offfie 
abdominal  vifeera  paffing  down  forms  that  fpecies  of  herma 
to  which  new-born  infants  are  liable,  termed  by  Haller  the 
hernia  congenita.  The  tefticle  and  protruded  mteft.n bemg 
here  in  contaft  with  one  another,  the  tunica  vaginalis  tettis 

forms  the  hernial  fac. 


rms  tlie  nermai  iac.  .  .  ..  .  i«( 

It  has  been  affirmed  by  fome  of  the  law  ft  writers,  that 

.  *  #  !  A  ^  Ji  -r'v’T'V'i  f  t  mt 
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hernia  congenita  cannot  be  diftinguiffied  from  that  contain- n|ac^ 
ed  in  the  common  herniary  fac  ;  and.that  though  there  «- 
a  diftinftion,  it  could  be  of  no  material  ufe  in  pr.ftice. 

Dr  Monro  obferves,  that  a  hernia-congemta  may  be ;  dilt  n-boD#ce>, 
guifhed  in  an  adult  by  an  evident  external  mark  ;  which is, 
that  the  bowels  pufn  down  between  the  fac  and  the  fore¬ 
part  and  fides  of  the  tefticle,  fo  as  often  m  a 
to  conceal  it ;  whereas,  in  the  common  hernia,  every  part  o 
the  tefticle  can  be  felt  diftinftly  :  And  that  it  is  ot  materu 
ufe  to  make  the  diftinftion;  becaufe  in  whatever  manner  we 
operate  in  hernia  congenita,  unlefs  we  take  the  utmo  l  care 
to  exclude  the  air,  there  will  be  a  more  violent  inflammation 
and  greater  diftrefs  than  in  common  cafes,  becaufe  the  tel- 
tide  will  oartake  of  the  inflammation.  ,  ....  ..  . 

In  the  treatment  of  ruptures  of  the  congenital  kind,  littteTr(a:s® 
difference  occurs  from  the  management  of  the  common  fero- 
tal  hernia;  only  a  trufs  ought  never  to  be  applied  to  in- 
fants,  unlefs  the  tefticle  can  be  felt  in  the  fcrotum,  after  the 
contents  of  the  hernia  have  been  reduced  ;  as  it  would  en* 
tirely  prevent  the  defeent  of  the  tefticle,  which  yet  remains 
in  the  abdomen.  If  any  operation  has  been  performed  the 
tefticle  fhould,  immediately  after  the  bowels  are  reduced,  he 
covered  with  the  vaginal  coat,  and  at  each  dreffiug  care 
fhould  be  taken  that  the  air  be  excluded.  In  every  other 
refpeft  the  treatment  of  congenita,  hernia  is-  the  -ame  with 
that  of  hernia  in  general. 


Sect.  IV.  Of  Femoral  or  Crural  Hernia < 


Th-E  feat  of  this  fpecies.  of  hernia  is  upon  .the  upper  and  Sit 

^  ,  ...  1  .11  1 _ 1 _ rvllf  at CfK 
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fore  part  of  the  thigh  ;  the  protruded  bowels  palling  out  at^^ 
t  t  •  i  i ot  *  i 


tire  fame  opening  through  whidi  the  lai^gc  blood* veflels  of {,oTfeb‘* 
the  thigh  are  tranfmitted  from  the  abdomen,  and  of  Gonle-fe^1 
quence  under  that*  part  of  the  tendon  at  the  under  end  o  & 
the  abdomen  known  by  the  name  of  Poupart't  or  Fallopius  s 
ligamtnU  Sometimes  the  bowels  which  protrude  are  6^^ 


Chap.  XXIII,  S  U  R  G 

Femoral  immediately  over  the  femoral  vtficls,  fometimes  on  the  out- 
^Hcrnia*1  t^^e’  ^Ut  raore  frequently  they  lie  upon  their  inner 

a.  T  _  j  fide.  The  difeafe  is  more  frequent  in  women  than  in  men, 
on  account  of  the  width  of  the  female  pelvis,  and  of  confe* 
quence  the  length  and  laxity  of  the  ligament.  The  femoral 
hernia  is  more  in  danger  of  being  confounded  with  inguinal 
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hernia  than  with  any  other  ;  the  tumor,  however,  is  deeper, 
and  the  ring  of  the  abdominal  mufcles,  which 'lies  entirely 
above  the  tumor  in  femoral  hernia,  completely  furrounds 
a 88  the  parts  in  that  of  the  inguinal  kind.  * 

Treatment,  In  the  treatment  of  femoral  hernia,  when  fymptoms  of 
ftrangulation  occur,  we  muft  ufe  all  the  remedies  commonly 
pra&ifed  for  hernia  in  general  ;  only  that  here,  in  attempt¬ 
ing  to  reduce  the  parts  by  the  hand,  the  prefiure  fhould  be 
made  dire&ly  upwards.  An  incifion  of  fufficient  length  is 
to  be  made  through  the  integuments,  fo  as  to  allow  that 
part  of  the  tendon  which  forms  the  ftri&ure  to  be  laid  fairly 
in  view ;  and  after  dividing  the  integuments,  we  are  cau- 
tioufly  to  cut  the  fafcia  lata  of  the  thigh,  and  feparate  any 
glands  whieh  may  come  in  the  way  till  the  ftri&ure  and  part 
of  the  fac  dillindlly  appear.  The  flri&ure  is  then  to  be  di¬ 
vided,  by  cutting  fibre  after  fibre  fucceflively.  The  fper- 
matic  veflels  in  the  male,  or  round  ligament  in  the  uterus  in 
the  female,  may  be  avoided  by  cutting  in  a  diredlion  to¬ 
wards  the  umbilicus,  carefully  dividing  the  tendon  tranf- 
verfely.  Some  authors,  from  a  fenfe  of  the  danger  attend¬ 
ing  this  part  of  the  operation,  have  recommended  merely  to 
dilate  the  pafiage,  inftead  of  dividing  the  tendon  ;  but  in 
fuch  a  fituation,  to  attempt  a  farther  dilatation  without  the 
afiiftance  of  the  knife,  would  probably  be  feldom  attended 
with  any  advantage.  After  the  parts  are  reduced,  the  wound 
is  to  be  drefFed  as  dire&cd  in  the  treatment  of  hernia  in  ge¬ 
neral:  a  piece  of  thin  leather  fpread  with  feme  adhefive  pla¬ 
cer  retains  the  drefiings  better,  and  with  much  more  eal’e, 
than  any  other  bandage. 

Sect.  V. 
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ments  is  the  fit  ft  ftep  to  be  taken,  fo  as  to  expofe  the  ftric-0^]ei*  su¬ 
ture  of  the  tendon  and  the  neck  of  the  fac.  The  flridure  e*eso/  Her* 
is  to  be  removed  in  the  manner  already  deferibed  ;  and  as*  nia ’ 
the  tendon  completely  furrounds  the  neck  of  the  fac,  the 
ft ii dure  may  be  cut  wherever  it  can  be  moft  readily  dilated. 

A  radical  cure  fjmilar  to  that  for  the  other  fpecies  has  been 
piopofed,  but  with  as  little  probability  of  fuceefs.  290 
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^  Sect.'S?.  Of  other  Species  of  Hernia . 

^Exompha-  In  umbilical  hernia  the  parts  protruded  pafs  out  at  the 
'  biheal  her-  um^ll^USj  and  are  commonly  the  inteftines,  or  omentum, 
nia.  ’  f°metimes  part  of  the  ftomach,  the  liver,  and  even 

the  fpleen,  have  been  found  in  the  fac.  Here,  as  in  other 
ruptures,  the  peritonaeum  forms  the  fac,  and  in  recent  cafes 
it  is  generally  very  evident ;  but  by  the  fize  of  its  contents, 
or  a  long  continuance  of  the  diforder,  it  fometimes  becomes 
io.conne&ed  with  the  furrounding  parts,  that  by  many  its 
exiftence  has  been  doubted,  and  fometimes  the  fwclling  has 
mcreafed  to  fuch  a  degree  as  to  burft  even  the  fkin  ltfelf. 

e  difeafe  occurs  moft  frequently  in  infancy,  foon  after 
birth,  in  the  adult  ftate  corpulent  people  are  more  fubjed 
to  it  than  thofe  of  a  contrary  habit ;  and  pregnant  women 
are  particularly  fubjeft  to  it,  on  account  of  the  fize  of  the 

?,ter“?;  ,Tne  dlaSnoil?  «  this  difeafe  is  readily  made,  as 
the  diforder  can  lcarcely  be  confounded  with  any  other.  If 
the  difeafe  be  attended  to  in  due  time,  a  bandage  properly 
fitted  will  generally  effed  a  cure ;  and  in  fuch  fwellings  as 
occur  in  pregnancy,  delivery  will  commonly  remove  the  dif¬ 
order;  but  even  in  cafes  of  pregnant  women,  a  bandage  ear¬ 
ly  applied  and  properly  ufed  will  give  conliderable  relief, 
till  a  cure  can  be  obtained  by  delivery.  In  this  difeafe  the 
omentum  is  more  frequently  pufiied  out  than  any  other  vif- 
r " V  UmblllCaI  her"1K  ,n  general  are  not  produce  of 

runt.Jf  WlP  T  “  Ufually  °CCUr  in  the  °th«  kinds  of 

fympt^is^  J Tl  °WT’ ,  u  ‘nt.eftineS  Protrude> the  u&al 

and  wZ  rf  ftran^'at^d  hernla  are  apt  to  be  induced; 
into  The  a£>e  ”“2*  ly  emPlo>'ed  for  returning  the  gut 
<3epeHd  enrirer^  <uccee^»  a  care  ft  is  evident  mult 

perfonnino  thf  °n  3  tborough  femovaI  of  the  ftridure.  In 
perio.ming  this  operation,  an  incilion  through  the  integu. 


Ventral  rupture  is  a  protrufion  of  fomfe  of  the  bowels  Vc!'tral 
through  the  interfaces  of  the  abdominal  mufcles,  and  ishernia* 
moil  frequently  obferved  in  fome  of  the  parts  moll  contigu¬ 
ous  to  the  linea  alba.  The  treatment  of  this  Ipecies  of  dif¬ 
eafe  is  exadly  the  fame  with  that  of  exomphalos.  29r 

Hernia  of  the  bladder  of  urine,  though  lefs  frequent  Cyftic  her- 
than  that  of  the  omentum  or  inteftines,  is  not  very  uncom-nia>  orruP- 
mon.  The  fituation  in  which  it  occurs  is  in  the  groin, / ure  of  the 
through  the  ’abdominal  ring,  in  the  fore  part  of  the  thigh,  bladder, 
tinder  rouparris  ligament,  fo  as  to  form  inguinal  or  crural 
hernia.  Inftances  have  likewife  occurred  of  the  bladder  be- 
mg  pufhed  into  the  perinamm.  Sometimes  it  occurs  by  it- 
lelf,  without  any  complication;  at  other  times  it  is  accompa¬ 
nied  with  inteftines  and  omentum,  both  in  inguinal  and  femo¬ 
ral  hernias  :  when  complicated  with  bubonocele,  the  protru- 
ded  part  of  the  bladder  Is  fituated  between  the  inteftine  and 
ipermatic  cord. 

.  The.  ?fua!  fymptoms  are  a  tumor,  attended  with  flu&ua- Symptom* 
tioij  eithtr  ln  the  groin,  in  the  fore  part  of  the  thigh,  or 
pennaeum,  whieh  generally  fubfides  when  the  patient  voids 
urine.  When  the  fweliing  is  large,  before  water  can  be 
made  with  freedom,  it  is  commonly  necefTary  to  have  re- 
courfe  to  prefiure,  at  the  fame  time  that  the  tumor,  when 
in  the  groin  or  thigh,  is  as  much  elevated  as  pofiible  ;  but 
when  the  fweliing  is  fmall,  and  efpecially  when  no  ftridlure 
is  as  yet  produced,  the  patient  generally  makes  water  with 
great  eafe,  and  without  any  afiifiance  from  external  prefiure, 
hen  > the  difeafe  occurs  without  any  complication,  it  i3 
commonly  owing  to  a  fupprefiion  of  urine.  In  the  diagno¬ 
sis  care  ought  to  be  taken  not  to  miftake  it  for  a  hydrocele. 

In  recent  cafes,  the  part  protruding  may  in  peneralbe  eafily* 
reduced,  efpecially  it  we  attend  to  the  fupprefiion  ot  urine, 
which  probably  gave  rife  to  the  difeafe.  A  proper  trufs 
ought  afterwards  to  be  worn  for  a  conliderable  time.  When 
the  difeafe  has  been  of  long  Handing,  adhelion  takes  place 
between  the  bladder  and  cellular  fubftance  of  the  ferotum. 

In  this  cafe,  therefore,  as  long  as  no  fymptoms  occur  to 
render  the  operation  necefTary,  a  fufpenfory  bandage,  fo  fit, 
ted  as  effe&ually  to  fupport  theprolapfed  parts,  is  the  only 
probable  means  of  relief.  7 

Sometimes  the  bladder,  owing  to  a  fupprefiion  of  urine,  Herma  v»  • 
at  other  umes  part  of  the  inteftines,'  have  been  found  to 
protrude  through  the  vagina.  In  the  former  cafe  a  fludu- 
ation  of  water  is  perceptible  to  the  touch. 

1  he  reduction  is  made  by  laying  the  patient  on  her  back 
with  her  loins  fomewhat  railed,  and  prefiing  with  the  fore- 
finger  from  the  vagina.  Defcents  may  in  future  be  gene¬ 
rally  prevented,  by  evacuating  the  urine  often,  and  by  the 
ufe  ot  a  peflary  introduced  into  the  vagina.  Nearly  the 
fame  means  are  employed  in  reducing  the  inteftine  when  it 
is  found  to  protrude. 

Chap.  XXIV.  Of  Hydrocele. 

Every  tumor  formed  by  a  colledion  of  water  miriit  with 
propriety  be  named  hydrocele,  but  the  chirurgical  accepta¬ 
tion  of  the  term  implies  a  wateiy  fweliing  fituated  in  the 
ferotum  or  fpemiatic  cord.  Hydrocele  is  either  anafarcous 
or  eneyfted.  In  the  former,  the  ferum  is  chiefly  diffufed  in 

tn  ln  the  kUer’  tlie  water  is  collefted 

m  a  diftinct  bag.  The  ferotum  with  its  contents  are  liable 

Us  to 
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An, famous  to  both  varieties  of  the  difeafe;  fo  is  the  fpermatic  cord  with 

Hy.irocele  coverings, 

of  the 

Scrotum.  Sect.  I. 
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Treatment 


Anafarcou s  Hydrocele  of  the  Scrotum, 

eoi  As  foon  a?  water  has  collected  in  any  considerable  quan- 

$ym ptoms  t;ty  in  the  ferotum,  a  foft,  inelaftic,  colourlefs  tumor  isob- 
of  .hit  dif-  feryed  over  the  whole  of  it ;  impreffions  are  eafily  received 
e3fe'  and  obtained  for  feme  time  ;  the  {kin  at'firft  preferves  its  na¬ 
tural  appearance,  and  the  ruga:  of  the  ferotum  are  not  much 
altered  ;  but  as  the  fwelling  advances,  they  gradually  diiap- 
pear,  and  are  at  laft  totally  obliterated.  The  fwelling,  from 
being  at  Gift  foft,  and  of  a  confidence  fimilar  to  dough,  by 
degrees  turns  more  firm,  and  the  fie  in  at  laft  acquires  an  un¬ 
natural  white  filming  appearance.  The  tumor  at  length 
becomesTarge  ;  and  though  originally  confined  to  the  fc-o- 
tum,  it, at  laft  fpreads  up  the  groin.  'Ihe  perns  hke wife 
becomes  affeded,  and  often  fo  fwelled  and  d.ftorted  as  to 
excite  much  inconvenience  and  dift refs ;  and  although  the 
ferotum  is  compofed  of  parts  which  readily  admit  of  duata- 
tion,  the  tumor  fometimes  becomes  fo  enormous  that  it  burns 
from  one  end  to  the  other.  e 

In  the  furgical  treatment  of  this  difeafe  punctures  made 
with  the  point  of  a  lancet  are  moft  ad vil able,  as  large  fcari- 
fications,  in  anafarcous  habits,  are  fometimes  apt  to  produce 
inflammation  and  mortification;  while  fimple  punfturee  rea¬ 
dily  heal,  and  can  be  renewed  with  very  little  pain  as  fre¬ 
quently  as  may  be  neceffary  :  and  befides,  pundtnres  are 
equally  nfe ful  with  the  incifions;  for  as  the  cells  of  the  fero- 
tnm  communicate  freely,  if  the  punflures  be  made  fairly 
through  the  fldn,  the  water  drains  off  very  readily,  though 
not  fo  foon  as  by  fearifleation.  Previous  to  the  ^operation, 
befmearing  the  part  with  fome  tough  ointment  of  an  inno¬ 
cent  nature,  and  afterwards  keeping  it  as  dry  as  poflibie  by 
a  frequent  renewal  of  dry  foft  linen  cloths,  in  order  to  im¬ 
bibe  the  moifture,  is  here  a  neceffary  piece  of  attention. 
The  want  of  this  feems  to  be  the  caufe  of  much  of  the  mif- 
chief  which  frequently  enfues  from  operations  of  this  kind. 
When  fcarf  cations  or  pun&ures  go  wrong  by  beginning  to 
inflame  and  turn  painful,  &c.  a  cold  folution  of  faccharum 
faturni,  applied  upon  foft  linen,  proves  moft  effedual  in 
putting  a  flop  to  the  farther  progrefs  of  the  inflammation, 
and  affords  mofl  immediate  relief  to  the  patient  in  the  pre- 
fent  dift  refs.  Lime  water,  employed  in  the  fame  manner, 

proves  alfo  a  very  ufeful  application.  When,  however,  the 
diforder  proceeds  to  gain  ground  by  a  real  mortification 
coming  on,  we  fhould  immediately  have  recourfe  to  bark  and 
other  medicines  ufually  employed  in  fucli  affedtions. 

. . _  Although  the  anafarcous  hydrocele,  for  the  moft  part,  de- 

to  a  penc]s  upon  a  geneial  dropfical  tendency,  fome  inflances  oc- 
Aocaicaule.  cur  a  |ocaj  cau(e  producing  a  mere  local  dropfy  of  the 
ferotum.  'Thus,  it  has  been  known  to  happen  from  fwel- 
lings  in  the  groin  and  in  the  abdomen  obftrufting  the 
paffage  of  the  lymphatics.  When  this  is  the  cafe,  if  tu¬ 
mors  producing  fuch  obftru&ions  can  'be  extirpated,  no 
Other  means  will  afford  fuch  effectual  relief  ;  but  when  they 
are  fo  deeply  feated  as  to  render  any  attempt  for  removing 
them  improper,  the  pra&ice  we  have  already  pointed  out 
of  making  pundtures  in  the  moft  depending  part  of  the  tu¬ 
mor  muft  be  employed  with  a  view  to  palliate  fuch  fymp- 
toms  as  occur.  It  fometimes  happens  in  fnppreflion 
of  urine,  whether  arifing  from  ftri&ures  in  the  urethra 
©r  from  hones  impacted  in  it,  that  the  urethra  burfts,  and 
the  urine  in  this  manner  getting  accefs  to  the  cellular 
texture  of  the  ferotum,  an  anafarcous  fwelling  riles  imme¬ 
diately  over  the  whole  of  jt ;  nor  does  it  commonly  diminiftr 
till  the  caufe  by  which  it  is  produced  is  removed. 

In  order  to  prevent  the  formation  of  finufes,  which  in 
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fuch  circumftances  will  other-wife  be  apt  to  occur,  an  inci-  Hyjf»«!, 
fion  (bould  be  made  into  the  tumor,  and  carried  to  fuch  a  « 
depth  as  is  fufticient  for  reaching  the  wound  in  the  urethra.  n8iUt^ 
In  thls  manner  a  free  vent  will  not  only  be  given  to  the 

min*e  already  diffufed,  but  the  farther  colle&ion  of  it  may - v— < 

probably  be  prevented.  If  a  ftone  impafted  in  the  urethra 
be  found  to  be  tlie  caufe  of  effufion,  it  fiiould  be  cut  out ; 
and  if  the  obftruftion  be  produced  by  itriftures  in  the  ure¬ 
thra,  they  muft  be  removed  by  a  proper  ufc  of  bougies 
The  caufe  being  thus  removed,  if  the  habit  of  body  ol  the 
patient  is  good,  and  untainted  with  any  venereal  or  other 
general  affedlion,  by  drefling  the  fore  properly  with  foft 
eafy  applications,  the  opening  into  the  urethra  will  probably 
heal,  and  a  complete  cure  will  in  this  manner  be  obtained. 

But  when  theic  ailments  are  complicated  with  any  general 
affedlion,  particularly  with  old  venereal  complaints,  it  fre¬ 
quently  happens  that  neither  mercury  nor  any  other  medi¬ 
cine  has  much  influence  in  removing  them. 
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Sect.  II.  Hydrocele  of  the  Tunica  Vaginalis  Tejlts . 

In  the  healthy  flate  of  the  body,  a  fmall  quantity  of 
aqueous  fluid  is  exhaled  for  lubricating  the  furface  of  the 
tefticle,  the  fuperfluous  part  of  which  is  abforbed  by  veffels 
appointed  for  that  purpofe.  When  the  fecretion  of  this 
fluid  is  either  morbidly  increafed,  or  its  abforption  dimi mill¬ 
ed,  a  preternatural  colledlion  ol  water  is  formed  in  the  ca¬ 
vity  of  the  vaginal  coat,  and  hydrocele  of  the  vaginal  ^oat 

P  The  fymptoms  are,  a  fulnefs  at  firft  obferved  about  theSynp* 
inferior  parts  of  the  tefticle,  and  moft  remarkable  when  theeafc 
patient  is  eredf,  becoming  gradually  more  tenfe  as  the 
difeafe  advances  ;  the  tumor  by  degrees  changing  from  the 
globular  to  the  pyramidical  form  ;  no  degree  of  pieffure 
making  the  fwelling  difappear  at  any  period  of  the  difeafe. 

In  the  early  part  of  the  difeafe  therefore,  if  it  be  not  com¬ 
bined  with  hernia,  or  with  a  hydrocele  of  the  cord,  the 
fpermatic  procefs  may  be  diftinttly  felt,  becaufe  the  fwell¬ 
ing  does  not  extend  beyond  the  ferotum.  In  its  more  ad¬ 
vanced  ftate,  it  cannot  be  diftinguifhed  ;  the  weight  of  the 
tumor  now  drags  the  fkin  of  the  neighbouring  parts  fo  much 
as  to  caufe  the  penis  almoft  to  difappear ;  and  in  this  ftate 
of  the  difeafe  the  tefticle  cannot  be  felt  without  much  dif¬ 
ficulty.  On  a  minute  examination,  a  liardnefs  is  always 
to  be  felt  along  that  part  of  tlie  ferotum  where  the 
tefticle  is  fituated  ;  and  at  this  point  preffure  excites  fome 
uneafinefs.  Fluduation  of  a  fluid  may  in  general  be  di- 
ftinguifhed  through  the  whole  courfe  of  the.  diieafe.  In 
late  ftages,  however,  the  appearance  of  a  fluid  is  not  very 
evident. 

The  tranfparency  of  the  tumor  has  been  generally  iup- 
pofed  to  be  the  principal  criterion  of  this  Ipecies  of  the 
diforder  ;  but  this  muft  depend  upon  the  nature  of  the 
contents,  or  thicknefs  of  the  fac  ;  fo  that,  though  the  tranf¬ 
parency  of  the  tumor  is  a  certain  fign  of  the  exiftence  ot 
water,  its  opacity  cannot  upon  any  account  be  confidered  as 
an  indication  of  its  abfence.  Through  the  whole  courfe 
of  the  difeafe  the  tumor  is  not  attended  with  pain,  but  fome 
uneafinefs  is  commonly  felt  in  the  back  by  the  weight  of  the 
fwelling  of  the  fpermatic  cord.  This  is  more  particularly 
the  cafe  when  a  fnfpenfory  bandage  is  not  ufed. .  . 

In  the  radical  cure  of  hydrocele,  in  whatever  way  it  13 
attempted,  fome  degree  of  lever  and  inflammation  will  take 
place.  Under  the  circumftances  mentioned  in  the  progno- 
lis,  the  operation,  if  properly  performed,  is  generally  atten * 
ed  with  the  moft  complete  tuccefs.  But  if  the  patient^ be 
veiy  old,  infirm,  and  difeafed,  an  operation  may  be  attende 
with  fuch  a  degree  of  inflammation,  .and  confequent  tup- 

puraticm* 
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Hydrocele  puration,  as  to  be  in  danger  of  deftroying  a  confutation  al- 
of  thfTu.  rea<^y  greatly  impaired,  and  therefore  ought  not  to  be  per- 
oilUTef.  hmed. 

ti*.  Various  methods  have  been  propofed  for  the  cure  of  hy- 

-  drocele,  all  of  which  may  be  reduced  to  two  general  heads  : 

Such  as  have  in  view  only  a  temporary  relief,  and  which  is 
therefore  termed  the  palliative  cure  ;  and  fuch  as  are  meant 
to  effed  a  radical  cure.  When  the  tumor  has  become  fo 
large  as  to  be  inconvenient  fyom  its  fize,  an  evacuation  of 
the  water  by  furgical  means  becomes  neceffary.  In  this 
cafe,  if  the  patient  either  refufes  to  fubmit  to  the  opera- 
.  tion  for  a  radical  cure,  or  if  his  (fate  of  health  render  that 

operation  improper,  the  palliative  .treatment,  or  a  mere  eva- 
.  cuation  of  the  water  by  pundure,  is  the  only,  means  which 

?  299  can  be  employed. 

J  Method  of  A  lancet-pointed  trocar  was  many  years  ago  recommen- 
for  Hi. ed  f°r  drawinS  off  the  water  in  this  manner  by  the  prefent 
liativecure  Monro  ;  and  firce  that  time  it  lias  in  an  improved  Hate 
(fig.  77.),  been  recommended  by  Mr  Andree  ;  another  (fig. 
78.)  has  been  propofed  by  Mr  Bell.  With  any  of  thefe  an 
opening  may  be  made  into  the  tunica  vaginalis  with  fafety. 

The  operator  with  one  hand  fhould  grafp  the  tumor  be¬ 
hind,  to  prefs  the  contained  fluid  to  the  anterior  and  under 
part  of  it.  If  a  round  trocar  is  to  be  ufed,  a  pundure 
with  a  lancet  fhould  be  made  where  the  trocar  is  to  enter  ; 
but  where  a  flat  trocar  is  to  be  employed,  the  affiftancc  of 
the  lancet  is  unneceflary. 

As  foon  as  the  inftrument  has  pierced  the  vaginal  coat, 
the  flilettc  fhould  be  withdrawn,  and  the  canula  left  in  the 
cift.  The  water  will  now  run  off;  and  if  the  tumor  be 
not  uncommonly  large,  it  may  be  all  drawn  tff  at  once  ; 
.jut  as  the  hidden  difeharge  of  it,  by  .taking  off  the  fup- 
port,  might  be  in  danger  of  rupturing  fome  of  the  vcffels, 
it  fhould  be  difcharged  by  flow  degrees.  When  the  whole 
is  evacuated,  a  piece  of  adhefive  plafter  fhould  be  immedi- 
ately  applied  to  the  orifice  ;  and  a  comprefs  of  foft  linen  be¬ 
ing  laid  over  the  ferotum,  the  whole  fhould  be  firmly  fup. 
ported  with  a  fufper.fory  bag  (fig.  79.)  or  a  T  bandage. 

1  he  patient  in  this  hate  being  laid  in  bed,  all  kind  of  un- 
ealinels  is  m  a  lew  minutes  commonly  gone,  and  he  is  able 
to  tallow  his  ordinary  bufinefs  without  interruption. 

J  Tor  tli e  ra-  The  intention  of  every  means  now  in  ufe  tor  the  radical 

I4icalcu,-e.  cure  of  this  fpecies  of  the  difeafe,  is  to  induce  fuch  a  degree 
of  inflammation  on  the  parts  in  which  it  is  feated  as  may 
obliterate  entirely  the  cavity  of  the  tunica  vaginalis,  by 
making  it  adhere  to  the  furface  of  the  tefticle.  The  means 
at  prefent  generally  employed  tor  effefting  a  cure  are,  exci- 
Con  of  the  tunica  vaginalis ;  the  application  of  cauftic  ;  the 
ule  of  a  feton  ;  a  fimple  incifion  of  the  fac  ;  and  the  iniec- 

I .  ’CI,  ffW  f  •'/  T°rs  .int°  the  tUnica  vatrinalis,  after  drawing 
iBy  rr-.Con  off  the  fluid  which  it  contained.  The  method  of  cure,. by 

L  vajrma of  ‘ the  vaginal  coat,  is,  firfl  to  lay  open  the  va- 
lib.  gmal  coat  and  then  to  cut  it  away  by  different  fnips  of  a 

P'\  °frrf  Tar"'  1  he,  )ac  being  removed,  the  parts  are  to 
reffed  and  treated  in  the  fame  manner  as  in  the  opera- 
302  .  tion  wnere  fimple  incifion  is  ufed.  r 

Y  CaUfti‘'  Th®  £ur*  b?  caulllc.  k  attempted  in  the  following  man¬ 
ner  :1  he  ferotum  being  fhaved,  a  piece  of  common  pafte 
cauftic,  properly  fecured  with  adhefive  plafter,  is  applied,  of 
about  a  finger's  breadth,  the  whole  length  of  the  tumor  • 
and  if,  on  removing  the  cauftic,  it  has  not  penetrated  into 
the  vaginal  coat,  an  opening  is  made  in  it  with  a  fcalpel  fo 
as  to  evacuate  the  contents  lay  bare  the  tefticle,  and  admit 

in  favour  .  ®utMrE1£*  of  the  lateft  writers 

is  no  necei  hf  mfh,od  of'  cureby  “uftic,  fays,  that  there 
many  have®  e  “  f  A  “1  application  of  cauftic- as- 

Si  i  f,  (s  menred  \  !hat  a“  c^cbar  of  the  fize  of  a 
ft  ng  fufficicnt  j  that  this  may  be  always  fully  obtained 
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by  the  application  of  cauffic  pafte  of  the  fize  of  a  fixpence.  Hydrocele 
which  is  to  be  laid  on  the  anterior  and  under  part  of  the 
ferotum,  and  to  be  properly  fecured  by  plaffer,  in  order  to 
prevent  it  from  fpreading.  The  cauffic  commonly  produces  tis. 
all  its  effects  in  five  or  fix  hours,  and  may  then  be  removed.  -  * 

At  this  time  digeftives,  or  an  emollient  poultice,  muff  be 
applied  over  the  ferotum,  and  the  whole  fufpended  with  a 
bandage.  Inflammation,  Mr  Elfe  obfer^es,  is  foon  induced 
over  the  whole  tunica  vaginalis  ;  and  the  febrile  fymptorr.s 
which  fucceed,  he  advifes  to  be  kept  moderate  by  blood¬ 
letting,  injections,  emollient  poultices,  and  a  low  regimen. 

In  a  few  days  the  efehar  of  the  ferotum  feparates,  and  comes’ 
away  ;  and  in  a  gradual  manner,  in  the  courfe  of  four,  five, 
or  fix  wreeks,  the  whole  tunica  vaginalis  comes  off,  wrhen  the 
wound  for  the  rnoft  part  foon  heals,  and  a  complete  cure  is 
obtained.  ;  ^ 

Where  it  is  intended  to  treat  hydrocele  by  means  of  aBy  a  fecoin 
fefon,  it  may  be  done  in  the  following  manner  :  An  opening 
is  made  with  a  fcalpel,  or  the  (harp-pointed  biftoury,  in  the 
fuperior  part  of  the  tumor,  large  enough  to  admit  with 
eafe  a  thick  cord  of  common  white  fewing  filk.  A  di¬ 
rector,  with  an  eye  at  one  end,  in  which  the  cord  is  in- 
ferted,  is  introduced  at  this  opening  ;  and  its  farther  ex¬ 
tremity  being  carried  down  to  the  moft  depending  part  of 
the  tumor,  an  opening  is  there  made,'  of  about  half  an  inch 
in  length,  by  cutting  upon  the  director  with  the  biftoury  *r 
the  director  being  now  drawn  till  a  fufficient  quantity  of 
filk  is  left  hanging  out  below,  the  operation  is  in  this  man¬ 
ner  fin  i  fhed. 

Another  very  fimple  method  of  introducing  a  feton  is  by- 
means  of  a  filver  canula  and  perforator.  ^04 

.  the  operation  for  a  radical  cure  by  incifion,  the  pa- By  incifion.- 
tient  being  laid  upon  a  table  of  convenient  height,  and  pro¬ 
perly  fecured  by  affiftants,  with  the  ferotum  lying  nearly  on 
the  edge  of  the  table,  the  operator  with  one  hand  fhould 
grafp  the  tumor  behind,  fo  as  to-  keep  it  firm  and  make  it* 
fomewhat  tenfe  anteriorly  :  With  a  common  round  edged 
fcalpel  in  the  other  hand,  lie  fhould  now  divide  the  external1 
integuments  by  one  continued  incifion  from  the  upper  to- 
tlic  under  end  of  the  tumor.  An  opening  is  next  to  be  made 
in  the  vaginal  coat  with  a  large  lancet,  or  a  iharp  pointed 
biftoury  (fig.  80.),  at  the  upper  end  of  the  fir  ft  incifion. 

This  opening  fhould  be  of  inch  a  fize  as  freely  to  receive- 
the  finger  cf  the  operator,  which  is  to  conduct  a  blunt- 
pointed  biftoury,  fo  as  to  divide  the  fac  down  to  its  bottom, 
which  is  confidered  as  being  of  advantage,  by  preventing.- 
partial  adhefions  and  the  rifle  of  a  return  of  the  difeafe. 

The  incifion  being  completed,  the  tefticle  is  now  brought' 
fully  into  view  ;  and  if  the:  tunica  vaginalis  be  found,  the- 
d  re  fling  may  be  finifhed  immediately.  But  if  the  fac  be’ 
difeafed,  it  is  to  be  removed,  which  may- be  readily  accom- 
plifhed  by  a  fcalpel  or  biftoury. 

When  the  hydrocele,  as  fometimes  happens,  affeas  both 
Tides  at  the  fame  time,  if,  when  the  operation  is  done  on 
one  fide,  an  opening  be  made  into  the  vaginal  coat  of  the 
oppofite  fide,  at  the  upper  part,  through  the  feptum  feroti, 
and  the  incifion  carried  down  to  the  bottom  of  the  tumor, 
the  cift  can  be  equally  well  laid  open,  the  water  as  com- 
plctely  evacuated,  and  a  return  of  the  difeafe  as  much  pre¬ 
vented,  as  when  the  operation  is  done  in  the  ufual  manner, 
and  at  different  times. 

In  whichever  way  the  incifion  is  made,  if  the  tefticle  be- 
iound,  the  wound  ought  to  be  quickly,  drefted  ;  for  it  is- 
found,  that  on  this  much  of  the  fuccefs  of  the  operation 
depends.  For  if  the  vaginal  coat  be  merely  applied  to  the. 
tefticle,  or  united  by  futures,  as  fome  have  advifed,  partial 
adhefions  are  apt  to  take  place,  before  a  decree  of  inflam¬ 
mation  is  produced  over  the  whok  fufficient  for  making  a, 

2  complete’ 
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Hv<ir^fie  complete  cure,  In  tin's  manner  cavities  are  left,  which 
i  f  the  Tu-  e;tj)er  gjj  v/JtJ,  p(]S  during  the  cure,  and  require  to  be  laid 
,jk,a  open,  or  they  afterwards  give  life  to  collections  of  water, 

U*h£H-  and  thereby  occaf.on  a  return  of  the  difeafe.  The  praftice 
tmmrn lyLmj  Qf  ftufW  the  cavity  of  the  fore  with  dreffings  is  alio  a  fre¬ 
quent  eaufe  of  mif^  exciting  too  great  a  degree  of 

inflammation  in  the  part.  But  when  the  dreffings  are  pro¬ 
perly  managed,  fymptoms  of  violence  almoft  never  occur. 
The  lateft  authors  advife,  that  in  dreffing  the  parts  alter  the 
operation,  two  pieces  of  lint  or  foft  old  linen  are  to  be  dip¬ 
ped  in  oil,  or  in  a  liniment  of  wax  and  oil,  and  then,  by  the 
help  of  a  probe,  are  to  be  inferred  into  the  bottom  of  the  fac 
on  each  fide  of  the  tellicle,  leaving  a  fufficient  quantity  of 
the  pledgets  hanging  out  of  the  wound,  fo  as  to  admit  of 
-being  eafrly  withdrawn  at  the  firft  or  fecond  dreffing.  The 
edges  of  the  wound  are  next  to  be  dreffed  with  pledgets 
of  cerate,  and  the  ends  of  the  oiled  pledgets  turned  over  on 
each  fide.  Several  pieces  of  foft  lint  are  then  to  be  laid 
over  the  wound,  and  thefe  fhould  be  more  or  lefs  numerous 
in  proportion  to  the  heat  of  the  feafon.  A.  comprefs  of 
linen  is  now  to  be  laid  over  the  whole,  and  the  dreffings 
fupported  by  a  T  bandage  or  fufpenfory  bag  properly  fit¬ 
ted.  The  patient  is  then  to  be  carried  to  bed  ;  an  anodyne 
{hould  be  given,  efpecially  if  there  be  much  pain  ;  and  he 
ought  to  be  advifed  to  lie  as  much  as  poffible  upon  his 
Back  for  a  few  days  after  the  operation. 

In  the  third  or  fourth  day  after  the  operation,  all  the 
dreffings,  except  thofe  between  the  tellicle  and  tunica  vagi¬ 
nalis,  are  to  be  removed  ;  and  if  this  cannot  be  done  readi¬ 
ly,  as  the  parts  are  otherwife  apt  to  become  uneafy,  a  fponge 
dipped  in  waim  water  {hould  be  applied.  On  fome  occa- 
fions,  at  the  firft  dreffing,  and  always  at  the  fecond  or  third, 
the  pledgets  inferted  between  the  tunica  vaginalis  come 
away  ;  and  whenever  this  happens,  they  Ihould  be  renewed. 
It  is  alfo  proper  to  renew  them  daily  for  the  firft  fourteen 
or  fifteen  days  after  the  operation  ;  not  however  of  the 
fame  depth  as  the  firft,  for  during  the  latter  part  of  the 
cure  they  need  only  to  be  inferted  as  far  as  to  prevent  the 
divided  edges  of  the  tunica  vaginalis  From  adhering  to  the 
tefticlc,  before  the  adhefive  procefs  has  taken  place  in  the 
parts  more  deeply  feated.  Particular  attention  however  is 
neceffary  to  this  part  of  the  treatment ;  for  when  the 
difeafe  returns,  it  has  *  been  found  to  be  chiefly  owing  to 
the  edges  of  the  vaginal  coat  being  allowed  to  adhere  to 
the  tellicle,  before  adhefion  had  taken  place  between  the 
deeper  parts. 

A  complete  adhefion  of  the  two  coats  of  the  tellicle,  the 
tunica  vaginalis,  and  tunica  albuginea,  takes  place  moft  fre¬ 
quently  about  the  third  week  after  the  operation.  Previous 
to  this  time,  inflammation  continuing  gradually  to  increale, 
the  tumor  becomes  larger  till  it  acquire  fomewhat  of  the 
fize  of  a  fwelled  tellicle  from  gonorrhoea  ;  but  after  this 
period  it  gradually  fubfides,  and  the  fore  produced  by  the 
incifion,  and  now  reduced  to  a  line,  heals  in  fome  time 
between  the  fourth  and  eight  week,  according  to  the  ha- 
^  -  bit  of  body,  age  of  the  patient,  and  other  circumftances. 
Compara-  Having  thus  given  an  account  of  the  methods  ufually  em- 
tive  advan-p]0yed  in  the  cure  of  hydrocele,  we  lhall  now  make  a  few  ob- 
jeach*of'  Nervations  on  the  comparative  advantages  of  the  three  laft. 
thefe  me-  From  the  teftimony  of  many  authors  of  credit,  it  is  evident, 
Shods.  that  any  of  thefe  methods,  in  moft  inftaneds,  prove  effectual ; 

but  every  praditioner  being  apt  to  be  prejudiced  in  favour 
of  a  particular  method,  he  generally  continues  to  follow 
that  mode  and  no  other  ;  and  finding  it  commonly  fucceed, 
he  by  degrees  perfuades  himfelf,  that  other  methods  of  cure, 
with  which  he  has  not  had  fueh  opportunities  of  becoming 
acquainted,  are  liable  to  objedions,  which  "thofe  who  have 
pradifed  them  do  not  find  to  be  the  cafe.  The  xefult  of 
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Mr  B.  Bellas  obfervations  upon  this  fubjed  is,  that  although  Hydrocele 
all  the  three  modes  of  operating,  by  cauftic,  the  feton,  and  Tu- 
fimoie  incifion,  are  perhaps  equally  capable  of  producing  a  nalh 
radical  cure  ;  yet,  that  of  the  three,  the  latter,  viz.  the  liSi 

mode  by  the  fimple  incifion,  is  liable  to  feweft  objeaions,  and - r-4 

effeds  a  cure,  both  with  leaft  trouble  to  the  operator  and 
lead  rifle  to  the  patient :  and  of  the  other  two,  the  treat¬ 
ment  by  cauftic  appears  to  be  the  beft.  He  has  feen  all  the 
three  produce  troublefome  fymptoms,  fuch  as,  pain  and 
tenfion  of  the  abdomen,  inflammation,  and  fever  ;  but  hefi- 
tates  not  to  fay,  that  the  feton  is  more  frequently  produdive 
of  thefe  effeds  than  any  of  the  other  methods.  ^ 

Befides  the  methods  already  mentioned,  another  has  been  Radical 
lately  revived,  viz.  the  injeding  of  irritating  liquors  into  the  cure  by 
vaginal  coat  of  the  tellicle.  This  method  is  particularly  de-in)W 
fen  bed  by  a  Monfieur  Lambert  of  the  laft  century,  and  may 
be  of  much  older  date  for  any  thing  which  is  known  to  the 
contrary.  From  fome  caufe  or  ot^er  it  feems  to  have  been 
entirely  laid  afide  till  about  the  middle  of  the  prefent  centu¬ 
ry,  when  it  was  pradifed  by  Mr  Monro  (afterwards  a  phy. 
fician-general  in  the  Weft  Indies),  under  the  fandion  of 
the  late  Dr  Monro,  and  favourably  received  and  followed 
by  fome  of  the  firft  furgeons  of  this  place.  But  in  ge¬ 
neral,  though  the  cure  appeared  complete,  the  difeafe  re¬ 
turned. 

The  preference  is  ufually  given  to  wine,  and  commonly 
that  is  fomewhat  diluted  ;  but  where  no  pain  is  excited  by 
the  injedion,  the  liquoi  (hould  be  difeharged,  and  a  ftronger 
one  uled.  For  where  no  pain  ,  takes  place,  a  cure  is  not  to 
be  expeded. 

The  following  is  the  moft  approved  method  of  perform¬ 
ing  the  operation  :  The  operator  Ihould  be  provided  with  a 
fiat  trocar  and  canula,  and  with  a  bag  of  relina  elaftica,  fit¬ 
ted  with  a  flop-cock  and  pipe,  which  ought  exadly  to  fuit 
the  canula.  See  fig.  81. 

The  patient  being  laid  in  an  horizontal  pofture,  either 
upon  a  bed  or  a  table,  the  water  fhould  be  drawn  entirely 
off  from  the  tumor  by  a  flat  trocar  paffed  into  the  under 
and  fore  part  of  it.  The  operator  fecuring  the  canula  with 
the  one  hand,  is  with  the  other  to  pafs  the  tube  of  the  m- 
jedion-bag  fairly  through  it,  and  with  gentle  preffure  to 
force  in  as  much  of  the  liquid  as  may  reach  the  whole  fur- 
face  of  the  vaginal  coat,  as  well  as  the  whole  furface  of  the 
tefticle.  The  bag  fhould  now  be  removed,  leaving  the  tube 
within  the  canula  of  the  trocar,  fo  that  by  turning  the  ftop- 
cock  the  injedion  may  be  retained  in  the  cavity  of  the  tu¬ 
mor.  The  canula  of  the  trocar  ought  flill  to  be  kept  fixed, 
otherwife  it  might  recede,  by  which  the  liquid  would  infi- 
nuate  into  the  cellular  fubftance  of  the  ferotum.  The  li¬ 
quor  fhould  likewife  be  brought  into  contad  with  every 
part  of  the  cavity;  and  after  remaining  about  tour,  or  at  the 
moft  five,  minutes  in  the  fac,  it  fhould  be  entirely  difeharged 
through  the  canula  of  the  trocar,  after  withdrawing  the  tube 
of  the  elaflic  bag. 

Sometimes  intenfe  pain  is  felt  immediately  after  the  li¬ 
quor  is  thrown  in.  When  this  is  the  cafe,  it  fhould  be  dif¬ 
eharged  as  foon  as  it  has  paffed  over  the  different  parts  of 
the  tunica  vaginalis.  Some  recommend  a  repetition  of  the 
fame  kind  of  injedion  immediately  after  the  firft  has  been 
difeharged,  and  to  be  retained  for  the  fame  period,  though 
this  is  not  commonly  pradifed. 

The  whole  of  the  injedion  fhould  be  completely  difehar¬ 
ged,  after  which  the  ferotum  fhould  be  covered  with  a 
pledget  of  cerate,  a  comprefs  being  applied  over  it,  and  re¬ 
tained  with  a  fufpenfory  bag.  The  patient  ought  to  be  in 
bed  for  feveral  days,  and  fupport  the  ferotum  in  the  bandage 
by  means  of  a  finall  pillow. 

Though  it  is  difficult  to  ascertain  the  proportion  of  thofe 
j  who 
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Hydrocele  who  are  cured  by  the  method  of  inje&ions,  and  though  it 
offhe.  is  to  be  regretted  that  hitherto  the  difeafe  is  found  to  return 
Cord  K  10  a  £reat  proportion  of  thofe  .upon  whom  this  operation 
\m—y— w  has  been  performed;  yet,  on  account  of  the  facility  with 
which  it  can  be  done,  the  comparatively  fmall  pain  with 
which  it  is  attended,  the  quicknefs  of  the  cure,  and  chiefly 
becaufe  it  does  not,  in  cafe  of  a  return  of  the  difeafe,  pre¬ 
clude  the  future  operation  of  incifioru,  it  appears  a  method 
which,  in  all  probability,  will  be  more  and  more  adopted  in¬ 
to  pra&ice. 
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[Symptoms. 


Anasarcous  hydrocele  of  the  fpermatic  cord  fometimes 
accompanies  afeites,  and  at  other  times  it  is  found  to  be  con¬ 
fined  to  the  cellular  fubftance  in  or  about  the  fpermatic  cord. 
The  caufes  of  this  difeafe  may  be,  obftru&ions  in  the  lym¬ 
phatics  leading  from  the  part  in  confequence  of  feirrhous  af- 
fe&ions  of  the  abdominal  vilcera,  or  the  prefTure  of  a  trufs 
applied  for  the  cure  of  hernia. 

When  the  affe&ion  i?  conne&ed  with  anafarca  in  other 
parts,  it  is  then  fo  evident  as  to  require  no  defeription. 
When  it  is  local,  it  is  attended  with  a  colourlefs  tumor  in 
the  courfe  of  the  fpermatic  cord,  foft  and  inelaftic  to  the 
touch,  and  unaccompanied  with  fluduation.  In  an  ered  po- 
fmon  of  the  body  it  is  of  an  oblong  figure  ;  but  when  the 
body  is  recumbent,  it  is  flatter  and  fomewhat  round.  Ge¬ 
nerally  it  is  no  longer  than  that  part  of  the  cord  which  lies 
in  the  groin,  though  fometimes  it  extends  as  far  as  the  te- 

lc.e’ an^  even  ftretches  the  ferotum  to  an  uncommon  flze  ; 
an  inftance  of  which  is  related  by  Mr  Pott,  who  from  a 
fwelling  of  this  kind  difeharged  1 1  Englifh  pints  at  once. 
J3y  prefTure  a  great  part  of  the  fwelling  can  always  be  made 
to  recede.  into  the  abdomen.  It  inftantlv,  however,  re¬ 
turns  to  its  former  fituation  on  the  prefTure  being  with¬ 
drawn. 

When  the  tumor  is  conneded  with  general  anafarca  of 
the  iyitem,  it  can  only  be  cured  along  with  the  reft  of  the 
dileafe  ;  but  when  the  (welling  is  local,,  the  remedy  is  alfo  to 
be  locally  applied.  An  incifion  is  to  be  made  of  fuch  a  flze 
as  may  be  fnfficient  for  difeharging  the  whole  of  the  water  ; 
m  the  performance  of  which,  attention  is  necefTary  to  guard 
again  ft  hin  ting  the  fpermatic  veffels.  The  contents  of  the 
tumor  being  difeharged,  the  fore  is  to  be  treated  like  any 
other  fimple  wound.  ' 

.  El?c^ed  hydrocele  of  the  fpermatic  cord  fometimes  be¬ 
gins  in  the  upper,  but  generally  at  the  lower  part  of  the  fper¬ 
matic  cord.  On  its  firft  appearance  it  is  fo  fnrftl  as  to  <nve 
littk  or  no  trouble  ;  hence  it  is  feldom  particularly  attended 
to  till  it  has  acquired  a  confiderable  flze.  By  degrees  it  «x- 
tenf.S  a,S  ar  as  abdominal  mufcles,  and  fometimes  reaches 
to  the  b°u°m  of  the  ferotum;  and  to  a  perfon  unacquainted 
with  the  appearance  of  the  diforder  may  be  mifhken  for  a  hy- 
drocele  of  the  tunic,  vaginalis.  But  here  the  tumor  is  al- 
:j3.abr  l,hc  tca‘c'e>  which  is  diftinftly  felt  below;  and 

■rXlV  "  anCn  ftate  of  the  difeafe  tefticle  is  found 
r  th  Part.of  perfeftly  unconneded  with  the  fwel- 
ling;  whereas,  m  the  advanced  ftages  of  hydrocele  in  the 

th?'fnn  iC°at’  •hr°Ug,h,  f°me  hardnefs  -  discovered  where 
the  tunica  vagmal.s  adheres  to  the  teftide,  yet  when  the 

[he  er^ft  fTV  bc  diftinAly  felt.  In 

eerxyfted  hydrocek  of  the  cord,  the  figure  and  fise  of 

drocele"'^18  •  f  5  ,wIl!reas>  in  cafes  of  common  Hr- 
otW  refn^T  d,&PP«m  almoft  entirely.  In 

times-  haL^n,  * Uvodlfcafe  are  n  early  fimilar.  It  fome- 
cells  iifti,  t  rat  ,tbe  v/ater  >s  contained  in  two  diftindi 
diminifhed  in  •Cafe,.the  tum0r  18  fomswhat  puckered  up,  or 
curs  when  thU  diameter  A  fimilar  appearance  alfo  oc- 
cuis,  when  this  variety  of  the  difeafe  is  connefted.  with  by- 
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drocele  of  the  tunica  vaginalis,  which  fometimes 
place. 

The  only  other  tumors  with  which  this  one  may  be  con¬ 
founded  are,  the  anafarcous  hydrocele  of  the  fpermatic  cord, 
and  a  real  hernia.  But  in  neither  of  thefe  is  the  flu&iiation 
°f  a  fluid  perceptible,  and  to  the  touch  they  are  both  foft 
and  inelaftic  ;  whereas*  in  this  variety  of  hydrocele,  the  tu¬ 
mor  has  a  fpringy  feel,  and  a  fluctuation  is  fenfible  to  the 
touch  ;  and  in  both  the  one  and  the  other  the  fwelling  re¬ 
cedes  fomewhat  upon  prefTure,  which  it  never  does  here. 

^  From  hernia  it  is  chiefly  diftinguifhed  by  the  tumor  be¬ 
ginning  fome  way  down  the  cord.  In  hernia  the  turrior 
turns  lefs  when  the  patient  is  in  an  horizontal  pofture,  and 
is  confiderably  affected  by  coughing  and  freezing  ;  but  this 
kind  of  hydrocele  is  not  altered  in  flze  by  any  fuch  cir- 
cumftances,  nor  has  it  the  common  fymptoms  which  attend  a 
hernia. 

Infants  are  frequently  fubject  to  this  ’difeafe,  as  well  a* 
to  an  anafarcous  fwelling  of  the  cord,  and  an  oedematous  tu¬ 
mor  of  the  ferotum.  But  here  the  complaint  is  feldom  per¬ 
manent  ;  for  in  mod  inftances  it  readily  yields  to  gentle 
friction,  with  any  ftimulating  or  aftringent  application,  as  a 
flrong  folution  of  fal  ammoniac  in  vinegar,  &c.  But  in 
adults,  the  cift,  in  every  variety  of  eneyfted  hydrocele,  be¬ 
comes  fo  firm  as  not  to  be  affected  by  external  applications! 
fo  that  when  the  tumor  becomes  large,  it  is  necefTary  to  ufe 
means  for  producing  either  a  palliative  or  radical  cure,  in 
the  fame  manner  as  is  done  for  a  hydrocele  in  the  vanftnaL 
coat. 

Sect.  IV.  Of  Hematocele  Scroti. 

We  {hall  mention  in  this  place  the  difeafe  called  hamato- 
eeleferott,  which  is  occafioned  by  blood  extra vafated  in  the  in¬ 
ner  fubftance  of  the  ferotum,  in  the  tunica  vaginalis,  or  in 
the  fpermatic  cord;  but  the  ufual  fituation  is  in  the  tunica 
vaginalis  teftis* 

I  umors  of  this  kind  may  be  produced  by  any  thing 
which  ruptures  the  blood  veffels  of  the  part,  but  they  are 
commonly  the  confequence  of  external  violence.  In  the  tu¬ 
nica  vaginalis  this  diforder  may  be  produced  by  the  point  of 
a  tiocar  or  of  a  lancet  in  tapping  for  hydrocele.  In  fuch 
a  cafe,  we  are  commonly  informed  of  the  accident  by  blood 
being  difeharged  alorfg  with  the  water;,  though  fometimes 
it  does  not  appear  till  the  whole  of  the  water  is  evacuated*, 
and  then  a  tumor  of  a  confiderable  flze  fuddenly  takes  placed 
Sometimes  it  happens  where  the  quantity  of  water  has  been  a 
fo  uncommonly  great  that  the  hidden  difeharge  of  it,  by  ta¬ 
king  away  the  fuppovt  which  the  veffels  have  been  accufto- 
rned  to  receive,  has  been  the  cairfe  of  their  rupture ;  and  it 
feems  ceitain,  that  whenever  a  tumor  is  produced  either  in 
the  ferotum  or  cord  fuddenly  after  the  water  of  a  hydrocele' 
has  been  evacuated  by  tapping,  that  it  is  entirely  owing  to 
an  extravafation  of  blood. 

In  the  fpermatic  cord  injuries  of  the  fame  kind  will  be  at¬ 
tended  with  a  fimilar  effed  upon  the  veffels  of  the  fac  con¬ 
taining  the  water.  The  diftin&iom  between  blood  and  wa¬ 
ter  in  the  fubftance  of  the  ferotum  is  readily  made  by  the 
colour;  for  where  the  difeafe  is  produced  by  blood,  it  forms, 
a  real  efehymofis,  The  tumor  feels  heavier  in  the  tunica  va¬ 
ginalis  when  filled  with  blood  than  where  it  is  filled  mere¬ 
ly  with  water;  the  treatment  is  *  nearly,  the  fame  with 
that  in  hydrocele.  In  the  commencement  of  the  anafarcous 
or  diffufed  hsematocele,  when  produced  from  flight  external 
violence,  the  application  of  ftimulating  or  aftrineent  fluids  * 
will  fometimes  difeufs  it ;  but  if  this  p^rove  ineffedod,:  the 
tumor  15  to  be  laid  open,  and  treated  exadly. as  was  direded 
for  hydrocele  ;  only  .  if  a  ruptured  veffel  be  dlfcovered,  it 
muft  be  kcured  byjigature.  In  like  manner,  all  colleftbna 

of. 
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c'eic  and  iei»  appear,  they  **»v  w.  ~~  ---  -  ,  ,  ,  .  . 

V7eu.  no-  thefe  cannot  be  deleted  ;  an  oozing  takes  place  which  it  w 
ce!e.  difficult  to  reftrain,  even  by  the  ufe  ot  bark,  vitriolic  acid, 
and  other  means  generally  employed  m  fuch  cates.  It  has 
been  uniformly  found,  that  local  remedies  prove  chiefly  ute- 
ful  here,  particularly  the  application  of  ardent  fpirtts,  asther, 
or  tincture  of  myrrh,  to  the  furface  of  the  fore.  Pledgets 
of  foft  lint,  foaked  in  one  or  other  of  thefe,  not  only  ierve 
to  check  the  difeharge  of  blood,  but  in  general  tend  to  pro- 
mote  the  formation  of  good  matter. 


Chap.  XXV. 


Of  Varicocele,  Circocele ,  Spermatocele, 
and  Pneumatocele. 


3” 


Varicocele.  Varicocele  is  a  preternatural  diftenfion  of  the  veins  of 
the  ferotum,  which  in  this  ftate  form  a  tumor  ot  hard, 
knotty  inequalities,  feldom  painful,  and  generally  attended 
with  no  inconvenience  excepting  what  arifes  from  its  bu  . 
Circocele.  .Circocele  is  fimilar  in  its  nature  to  the  former,  but  fitua- 
ted  in  the  fpermatic  cord,  extending  from  the  abdominal 
ring  to  the  fuperior  part  of  the  ferotum,  and  produced  by 
a  varicofe  ftate  of  the  fpermatic  vein.  Both  of  thefe  dis¬ 
orders  are  occafionally  produced  by  obftrudtion  in  the  veins; 
but  are  nioft  frequently  owing  to  a  relaxed  ftate  of  thefe 
veftels ;  to  which  we  may  add,  that  on  account  of.  the 
fmallnefs  of  the  correfponding  artery,  they  are  not  fufticient- 
lv  affeaed  by  its  influence.  The  tumor  produced  by  thefe 
diforders  is  fometimes  fo  large  as  to  appear  like  a  hernia 
or  hydrocele;  but  we  diftinguifh  it  from  thefe  by  the  touch, 
for  varicofe  veins  are  like  worms  filled  with  elaftic  matter. 
We  have  another  mark  upon  which  we  can  ft  ill  more  de¬ 
pend  :  The  tumor  in  the  eredl  poflure  of  . the  .  body  is 
much  increafed,  while  in  the  horizontal  lituation  it  almoil 
313  entirely  difappears. 

Cfcoltec-  Another  diforder  is  obferved  by  late  authors,  where  a 
blood  collection  of  blood  is  fometimes  found  within  the  tunica  al- 
in  the  tnnl-buginea  teftis,  and  is  fuppofed  to  be  a  kind  of  hematocele, 
nica  aIbugi*or  more  probably  varicocele.  Sometimes  the  collection  is 
nea-  fo  confiderable,  that  a  flu&uation  refembling  that  of  an 

hydrocele  of  the  vaginal. coat  of  the  tefticle  is  obfervable. 
When  this  is  miftaken  for  hydrocele,  and  an  opening  is 
made  into  it  with  a  trocar,  a  difeharge  is  produced  of  a 
dufky- coloured  blood,  fo  me  what  refembling  thin  chocolate  : 
But  though  the  tumor  may  be  diminifhed  by  the  evacuation 
thus  obtained,  yet  the  alteration  is  inconfiderable ;  nor  is 
the  patient  ever  relieved,  but  on  the  contrary  made*  worfe 
by  fuch  an  operation.  Caftration,  after  this,  becomes  ne- 
ceffary  ;  but  even  this  has  been  found  inefFeCfual :  fo  that 
the  patient  had  better  be  advifed  to  truft  to  nature,  afllfted 
by  a  proper  fufpenfory  bandage,  than  to  fuffer  the  attempt 
of  a  radical  cure  ;  for  it  has  been  obferved,  that  in  fome 
inftances  they  have  remained  ftationary  for  many  years, 
whereas  they  never  fail  to  become  much  worfe  by  any  at¬ 
tempt  to  evacuate  the  fluid. 

When  tumors,  ©r  the  prefiure  of  a  trufs,  has  been  the 
caufe  of  fuch  complaints,  a  proper  attention  to  thefe  ought 
to  be  the  firft  attempt  towards  a  cure.  But  when  -a  relax¬ 
ed  ftate  of  the  veins  is  fufpe&ed,  we  ought  to  recommend 
a  fufpenfory  bandage,  an  horizontal  pofture,  the  cold  bath, 
and  the  application  of  a  folution  of  alum  and  other  aftnn- 
gents.  By  a  proper  exhibition  of  thefe,  the  difeafe  may 
at  leaft  be  prevented  from  increafing,  fo  as  to  render  any 
3H  operation  unneceflary. 

Spermato-  fpermatocele  is  underftood  a  morbid  diftenfion  of  the 

&eie'  '  vas  deferens  and  epidydimis.  The  difeafe  may  arife  from 
tumors,  ftridure,  or  inflammation  about  the  vas  deferens, 


__  v  *  Chap. 

or  its  termination  in  the  fttih  \  hut  more  probably  from 
inflammation  there.  When  ftn  inflammatory  diipoiition 
difeovered,  general  md  topical  bloodletting,  gentle  lm«  e 
tives,  a  low  cooling  diet,  and  reft  of  body,  will  com¬ 
monly  be  found  the  beft  remedies.  When  tumors  are 
found  to  prefs  upon  the  vas  deferens,  they  ought  either  to 
be  brought  to  a  ftate  of  fuppuration,  or  entirely  extirpated, 
if  that  can  be  properly  effe&ed.  If  the  difeafe  proceed 
from  a  venereal  caufe,  nothing  can  be  fo  ufeful  as  a  courfe 
of  mercury  properly  dire&ed.  >  3r5 . 

By  pneumatocele  is  underftood  a  diftenfion  of  the  fero- Pneum^ 
turn  from  a  colledtion  of  air. 

The  principal  caufe  of  this  difeafe,  which  rarely  hap. 
pens,  is  wounds  in  the  lungs,  by  which  air  pafles  through 
the  common  cellular  fubftance  into  the  ferotum  ;  but  from 
whatever  caufe  the  tumor  is  produced,  the  difeafe  is  to  be 
treated  by  making  fmall  pun&ures  with  the  point  of  a 
lancet,  as  in  the  cafe  of  anafarcous  fwellings  formed  by 


water. 


Chap.  XXVI.  Of  Sarcocele ,  or  Scirrhous  Tejlicle . 


Sarcocele  implies  a  flefhy,,  enlarged  ftate  of  the  teftiele, 
much  firmer  and  harder  to  the  touch  than  is  obferved  in  her¬ 
nia  humeralis  or  inflamed  tefticle. 

The  fymptoms  vary  exceedingly  in  different  patients; 
but  the;  following  are  the  moil  general :  The  firft  fymptom 
is  commonly  a  fmall  enlargement,  without  much  pain,  and 
no  difcoloration  of  the  part.  The  tumor  becomes  gra- 
dually  larger,  and  the  hardnefs  increafes ;  but  for  a  confi¬ 
derable  time  the  furface  remains  fmooth ;  and  when  the 
conftitution  is  otherwife  good,  the  diforder  will  fometimes 
remain  in  this  fituation  for  a  confiderable  number  of  yeais; 
and  in  a  few  rare  inftances,  by  a  moderate  diet,  keeping 
the  belly  open,  fufpending  the  tumor  properly,  and  avoid¬ 
ing  violent  exercife,  or  any  thing  which  may  confiderably 
increaie  the  impetus  of  the  blood,  the  diforder  has  not  only 
been  prevented  from  increafing,  but  has  in  a  gradual  man¬ 
ner  difappeared  entirely.  More  commonly,  however,  the 
tumor  increafes  in  fize,  and  becomes  ragged  and  unequal 
on  its  furface.  Smart  and  fevere  fhooting  pains  are  fre¬ 
quently  felt  through  its  fubftance.  Sometimes  ferum  is 
extravafated  in  the  vaginal  coat,  or  matter  is  colledted  in 
different  parts  of  the  tumor.  The  ferotum,  now  much  dif- 
tended,  burfis,  and  thin,  fetid,  bloody  matter  difeharging, 
the  difeafe  terminates  in  an  ulcerated  cancer  of  the  word 
kind. 

The  fpermatic  cord  is  commonly  unaffe&ed  till  the  tu¬ 
mor  has  acquired  a  confiderable  lize,  and  generally  not  till 
colledtions  of  matter  have  been  formed.  After  this,  from 
being  at  firft  only  (lightly  fwelled,  it  gradually  increafes  in 
hardinefs  and  bulk  ;  after  which  it  becomes  very  painful,  knot¬ 
ty,  or  unequal  through  its  whole  extent.  The  difeharge 
from  die  ferotum  ftill  continues  ;  but  although  the  matter 
increafes  in  quantity,  the  fize  of  the  tumor  is  not  thereby 
diminifhed,  but,  on  the  contrary,  continually  increafes;  the 
edges  of  the  fore  become  hard,  livid,  and  retorted,  and  fun¬ 
gous  excrefcences  pufh  out  from  every  part  of  it ;  the 
health  of  the  patient  becomes  entirely  deftroyed,  and  lie 
at  lafl  carried  off  in  great  mifery. 

Hernia  humeralis  produced  by  venereal  infection  has  been 
coniidered,  by  fome  authors,  as  a  frequent  caufe  ot  the 
worft  kind  of  feirrhous*  tefticle  ;  but  the  fadf  is  very  much 
otherwife  ;  and  fuch  an  idea  has  this  bad  tendency,  that  it 
prevents  the  perfeverance '  in  the  ufe  of  fuch  remedies  as 
might  have  removed  the  difeafe  without  the  neeeflity  of 
extirpation. 

Another  caufe  mentioned  by  authors  as  producing 

feirrhua 
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«TAfo’"bn!  °ft,tk  ,te{lJck’  ’)  *'  hydrocele  of  the  vaginal 
tK .  c“t}J50tJ.  ‘h0,1’"1'  farcocck  13  frequently  combined  with 
w— «»i  dileafe,  there  is  every  reafon  to  think  that  the  pri- 
!*ar7  diforder  was  in  the  tefticle  itfelf,  and  that  the  water 
is  only  a  conference  of  the  other  complaint.  When  the 
hydrocele  happens  to  be  the  original  diferfe,  the  tefticle 
is  al.o  found  frequently  altered  in  its  appearance.  It  is 
here  paler  than  in  its  natural  Hate.  It  is  fometimes  dimi- 
iiifhed,  but  pore  frequently  enlarged.  The  enlargement 
however  is  fort,  haimlefs,  and  tree  from  pain;  and  in 
.lucfi  a  lituation  fhould  never  be  extirpated.  To  this  point 
particular  attention  ought  to  be  paid,  otherwife  we  run 
the  nfle  of  committing  a  miflake,  into  which  Draftitioners 
have  been  too  frequently  led— the  extirpation  of  a  tefti- 

c.e  which  ought  to  have  been  laved.  To  keep  free  of 

fiances10’'’  **  °USht  t0  attend  t0  the  lowing  circum- 

•  ‘he  d!fefe  beS‘ns  In  the  tefticle  Itfelf,  efpeclally 

tefticle  nnv and  ^  i  °  £-.andular  part,  or  when  it  becomes  hard 

be  extir-  ^  and_  enlarged.  previous  to  any  colleftion  of  water  in  the 

r,^’na,  C<;at’  lt.1.8  ,t0  be  confidered  as  of  a  different  nature 

:  “  rh,C 1  an  eilla,;sement  °f  the  part  fnc'ceeds  to 

the  tcff  cle'bf-1  IT  'j  Up°n  evacuating  the  water, 

the  tefticle  he  found  hardened,  enlarged,  and  attended  with 

pain  and  other  marks  of  feirrhus,  efpecially  if  the  furface 

3 :zzt  or-;tTd'.  “'Ttio”  »»sh  £ 

K  ,  *  ^7mptoms  above  mentioned  fometimes, 

though  rarely,  begin  in  the  epidydimis.  In  fuchcaff 
however,  extirpation  will  feldom  be  advifable,  as  the, e  is 
here  always  a  fufpicion  of  a  venereal  affedion  ;  and  then 

inefuch  dT  yr"  “TV0  try  the  remedies  commonly  ufed 
infuch  d.feales  In  the  prognofis,  we  attend  to  the  age 

,he  °f 

V\  hen  the  patient  is  young  and  the  conftitution  unbroken 

a-**,*. 
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be  begun  above  the  rings  of  the  abdominal  muffles,  that  Sarcoceff, 
there  may  be  room  afterwards  to  fecure  the  vefiels  ;  thenorSc’rrhou® 
carrying  it  through  the  membrana  adipofa,  it  muff  be  Tc,lidc- 
continued  downward  to  the  bottom  of  the  ferotum.  A  v  ' 
hrm,  waxed,  flat  ligature,  compoled  of  fmall  threads,  is 
next,  by  means  of  a  curved  needle,  to  be  paffed  round  the 
permatic  coid,  at  leaft  an  inch  above  the  difeafed  part,  or 
as  near  the  abdominal  ring  as  poffible  ;  after  which  the 
vefiels  are  to  be  fecured  by  a  running  knot,  and  divided 
about  a  quarter  or  half  an  inch  below  the  ligature.  The 
cord  and  tefticle  are  then  to  be  removed  from  the  furround- 
mg  parts  by  diffe&ing  from  above  downwards,  and  no  in- 
itrument  is  better  for  this  purpofe  than  the  common  ffalptl. 

After  the  difeafed  parts  are  removed,  the  knot  upon  the 
cord  muft  be  flackened  to  diffover  the  fpermatic  arteiies 
and  veins  ;  both  of  which,  by  means  of  the  tenaculum  or 
a  common  forceps,  are  to  be  taken  up.  The  ligature  upon 
the  fpermatic  cord  is  now  to  be  left  loofe,  fo  as  to  ad  as 
a  tourniquet  if  a  hemorrbagy  fhould  enfue  ;  nor  is  there 
more  occafion  for  leaving  the  ligature  tied  than  for  leavincr 
a  tourniquet  firmly  applied  to  one  of  the  extremities  after 
amputation  ;  befidts,  where  patients  have  differed  fuch  pain 
as  is  fometimes  mentioned  by  authors,  it  has  been  found 
to  be  owing  to  the  tightnefs  of  the  ligature  rather  than 
to  any  other  caufe.  In  dividing  the  ligatures  of  the  blood- 
vel.els  at  the  extremities  of  the  cord,  they,  muft  be  left  of 
fuch  a  length  without  the  wound  as  to  be  readily  removed, 
however  much  the  cord  may  retract  in  the  time  of  the 

In  feparating  the  tefticle,  a  confiderable  hemonW 
fometimes  enfues  from  the  divifion  of  the  ffrotal  arteries. 

In  inch  a  cafe,  they  ought  always  to  be  fixed  with  ligatures 
before  proceeding  in  the  operation.  The  parts  being  re- 
moved,  and  the  blood-veffels  fecured,  the  wound  is  to  be 

DofTVe  r°!ffib  ef  buytrC  flrft  intent'011;  and  for  this  pur- 
P  ,  the  fldes  of  the  ferotum  are  to  be  brought  together 
in  the  mo  ft  accurate  mnnn^v  ^  b  h 


fhould  be  very  confiderable;  whemas  Told  „  ~ . —  -  -  -  orougnt  together 

and  .n  habits  attended  with  an  emaciated  look S  with  mdi-  and^r"1^  a^Urate  manner>  beginning  at  the  under  end, 
geftion,  and  other  fymptoms  of  obftru&ed  vifeera  \  h  t  “  *  uring  the  parts  by  adheflve  plafter  as  we  proceed 

of  fuccefs.  ut  lma11  chance  be  kept  properly  together.  About  two  inches  of  the 

If  the  difeafe  has  fubfifted  for  a  long  time  without  eon  IhZZZ  °Z  ,“e  C?rd  are  10  be  left  out>  and  this  part  of 
erably  mcreafin#  in  iize,  we  mav  t.  n.  ^  wound  treated  in  the  fame  manner  as  the  reft;  the 


.  3*7 


Method  of 


extirpation.  Previous  ro  th;c  , pat  ent  than  b>r  means  of 

mmmm 

«™id  b/co£SirtnCr”f  ,,  ?on«h  ‘S' 

s  & 

ftate  of  the  tefticle  *  but  t'  *  eu  ar^ec^  in  difeafed 
difpofition  of  the  cellular  fubftance.  hC  VemS’  °f  8  WatCry 
odUtoffdoh,°gf  ma°v°bbeftaS,t0  the 


,  ,  tne  reit ;  the 

be  fecured  by  a  comprefs  of  linen  and  a  T 


perform initU  r  “  110  obitade 

<  Ihe  opera-  *°dn  of/olnff  “  “ay  be  this.  The  ‘  ‘T’. . - 

!  tion.  V1°nlly  fiiaved,  the  patient  is  to  hJ 1$  h  Sr  pre* 

table  of  about  three  feet  four  inoUa  x  Je  ,Up°.n  a.  f^are 


table  of  about  three  fee  f  •  e  .  aid  Upon  a  f(luar« 

beanMdd<r  5  Wh,'ch)  aS  ^UULlntheeSreKf  'hlTd^ 

be  held  firm  by  affiftam,  .  ...  i,,  1.  ,  °  bls  bod7>  muft 


be  held  fhm  Vacant,  V  i  °f  his  bod>’- 

in  the  fame  manner  The  \5,e  mfy  be  laid  acrofs  a  bed 
Vol.  XVIllpJ^  ajtn*thc  incifionis  to 


whole  to 
bandage. 

The  patient  fhould  now  be  laid  to  reft  ar,H  an 
adminiftered  ;  hnd  if,  upon  the  fecond  or ’third  day*™*™™* 

methods8'0^  fympt0ms  fnlue>  they  are  to  be  removed  by -deration. 

oirat  hi  C?,T  y  emp  °yed  Upon  thefe  occafions ;  as,  tZ 

P*±b  rd  ktrS’- Fnt  £  laxatives’  and  keeping  the  part 
conftantly  moift  with  a  folution  of  fugar  of  lfad.  The 

dreffings  ought  not  to  be  allowed  to  ftiift,  elfe  the' cure  will 

be  greatly  retarded  They  are  to  be  examined  Tboul 

or  hve  days  after  the  operation  ;  and  if  nothing  material  has 
happened,  they  may  be  allowed  to  reraaia^  two  or  three 

readfi  °nger’  b/ whl^h  t>me  generally  the  ligature  can  be 
y  removed  ;  and  the  wound  will  be  healed  by  the  firft 
intention,  excepting  fome  fmall  opening  in  the  (Lff  ™ 
especially  where  Ihe  wer?  p,^  £ 

be  drawn  together  by  adhefive  ft  raps,  and  dreffed  in  the 

c7LT IULT"”  if 

.h»n,Li5ky'  ”‘>'he  “P‘a<d  »  »'1e  more 

The  metbod  of  dreffmg  moft  frequently  pradifed  is  to 
apply  a  quantity  of  foft  lint  to  the  fore  ,L  °  * 

preisof  linen  over  it,  and  to 

bandage  or  a  fufpenfory  bap*.  The  natiVnt-  +\  -j 

till  If’  an  0piate  gIven‘  The  fore  is  not  to  be  touched 

U  8  fr££  fuppUlaUOn  tak«  Place,  which  wiU  commonly  bt 

about 
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about  the  fifth  or  fixth  day,  and  then  the  dveffinas  are  to 
he  removed,  and  renewed  from  time  to  ume  ;  once  eve^ 
two  days,  or  o'tener,  as  the  quantity  of  matter  may  render 
'it  necekry.  Sometimes  after  the  operation  the  patient 
complains  of  pain  in  the  fore,  and  of  tendon  and  uneafinefs 
in  the  belly.  In  fuch  a  cafe,  warm  fomentations  .honl  1 
be  applied 'to  the  abdomen,  and  the  fore  covered  with 
an  emollient  poultice,  and  this  repeated  as  often  as  may  be 
neccffary. 


laid  upon  a  table  or  acrofe  abed,  with  his  (boulders  railed  y 
upon  a  pillow,  to  bring-  the  ftone  to  the  neck  of  the  blad-  Cu«* 


•St 'Tie  : 


der. 
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Oaufes  of 
the  forma 


A  VARlE 


sty  of  caufes  have  been  afiigned  as  tending  to  the 


formation  of  calculi  in  the  bladder  of  urine  ;  as,  a  decom 


CUil 


*  nrma.  xut  nnu-iwu  ui  . 

n  of  cal-  pofition  of  a  fuperabundant  quantity  ot  earthy  matter  from 

^  r.i  Ilf,.  .  i^rtnin  articles  or 


the  blood,  on  account  of  a  fedentary  life  5 # certain  articles  of 
diet  or  drink,  containing  a  greater  quantity  of  earthy  mat- 
ter  than  others;  a  continued  ufe  of  folici  food  without  a 
jufficient  ouantity  of  drink  ;  the  peculiar  aftion  of  ab- 
forbent  veffels  ;  the  patticular  ftrudtuve  of  the  kidney  ;  the 
nature  of  the  different  excretory  veffels;  the  time  the 
urine  may  remain  in  the  kidney  ;  the  habit  of  retaining* 
the  water  in  the  bladder;  particles  of  blood  getting 
into  the  kidney  or  bladder,  and  attracting  the  ft ony  mat¬ 
ter  fo  as  to  form  a  nucleus.  A  certain  change  of  the 
veffels  Of  the  kidney  forming  the  urine  has  by  iome  been 
confidered  as  a  more  probable  caufe  than  any  ot  the  former. 
The  formation  of  calculus  fometimes  begins  in  the  kiuneys, 
at  other  times  in  the  bladder. 

After  a  calculus  has  begun  to  be  formed,  it  fometimes  ac¬ 
quires  a  great  fize  in  a  few  months  from  the  tirii  obvious 
fymptoms  ;  but  fometimes  it  remains  in  the  bladder  for 
3-10  many  years  without  arriving  at  any  confidenible  G/.e. 
Symptoms  The  fymptoms  commonly  come  on  gradually^  and  bear 
©ftakulu?.  fome  of  proportion  to  the  fize  and  inequalities  of  the 
{lone.  One  of  the  fiilt  commonly  taken  notice  of  is  an 
uneafy  fenfation  at  the  point  of  the  urethra,  which  for  fome 
time  is  perceptible  only  upon  making  water,  or  upon  uftng 
violent  or  joking  exercife.  This  fenfation  gradually  inerta- 
fes  ;  and  there  is  along  with  it  a  frequent  defire  .to  make 
water,  which  is  commonly  voided  in  {’mall  quantities,  and 
fometimes  only  in  drops.  When  running  in  a  full  ftream, 
it  often  fuddenly  flops,  though  the  patient  is  confc ions  that 
a  confide  rable  quantity  ft  ill  remains,  and  feds  a  llrong  incii* 


nation  to  void  it.  li‘  the  ftoile  be  large,  the  patient  lias  a 
conflant  dull  pain  about  the  neck  of  the  bladder,  and  fre¬ 
quent  defire  of  going  to  ftool.  The  urine  is  generally  of  a 
limpid  colour  ;  but  it  is  fiequently  thick,  depositing  a  mu¬ 
cous  fediment,  and  when  the  difeafe  is  violent  it  is  o  ten 
tinged  with  blood.  All  thefe  complaints  are  greatly  in- 
creafed  by  exercife,  efpecially  by  riding  on  hotfeback  ;  and 
from  a  long  continuance  of  pain,  the  patient  s  health  by  de¬ 
grees  becomes  much  impaired,  and  tinlefs  effectual  means  are 
employed  for  removing  the  cauie  o!  the  diforder,  death  aioire 
puts  an  end  to  his  miiery. 

We  are  rendered  certain  of  the  exiilence  of  calculus  when 
final!  pieces  of  ftone  ime  frequently  paired  along  with  the 
urine.  When  this  does  not  occur,  we  cannot  be  certain 
th^it  the  fymptoms  do  not  arife  from  an  ulcer  or  tumor  in 
the  body  or  neck  of  the  bladder,  or  from  the  preffure  of  la- 
thors  in  the  neighbouring  parts.  In  dottbiful  cafes, ^how¬ 
ever,  we  have  one  mark  by  which  we  can  judge  with  cer¬ 
tainly,  and  that  is  by  means  of  {bunding. 

M-W  of  This  is  performed  by  introducing  an  i n ft rument  called  a 
founding,  found  (\g  82.  7  formed  of  fled  finely  policed,  and  having 
the  natural  curvature  ot  the  urethra,  The  patient  is  to  be 


dvr  "and  his  thighs  a  little  elevated  and  feparated  from  each 
other.-  A  found  adapted  to  the  fize  of  the  urethra  is  to  be 
rhofen  •  and  previous  to  the  introduction  it  is  to  be  laid  in 
warm  water  till  it  be  of  the  heat  of  the  body,  and  then 
wiped  and  nibbed  over  with  bland  oil,  butter,  or  axunge. 

The  fur^eon  lays  hold  of  the  penis  with  his  left  hand,  w  c 
with  his  rieht  he  introduces  the  found  with  its  concave  tide 
towards  the  abdomen.  He  is  now  with  his  left  hand  to 
draw  the  penis  gently  forward  upon  the  mil runvnt  which 
j8 10  be  gradually  pufhed  into  the  bladder.  If  any  difficulty 
occur  about  the  neck  of  the  bladder,  this  may  be  obviated 
by  introducing  the  finger  into  the  anus,  and  raiftng  the  point 
of  the  instrument ;  or  the  fame  purpofe  is  more  readily  an- 
fwered  by  depreffmg  the  handle  ot  the  found.  If  itiU  it 
does  not  pafs  with  eafe,  much  force  ought  by  no  means  to 
be  ufed,  left:  the  inftrument  perforate  the  membranous  part 
of  the  urethra. 

As  loon  as  the  inftrument  enters  the  bladder,.  if  it  hap¬ 
pen  at  once  to  touch  the  ftone,  a  tremulous  motion  will  be 
communicated  to  the  fingers  of  the  operator,  and  the  bull- 
nefs  of  founding  is  then  accomplilhed,  the  nature  of  the  dil- 
eafe  being  now  afeertained.  Great  care,  however,  1S 
always  neceffary,  as  a  ew  particles  of  iamb  or  a  hardened 
ft  ate  of  the  bladder,  have  fometimes  communicated  the  lame 
fen  let  ion.  If  the  ftone  be  not  foon  dilcovered,  the  inftru¬ 
ment  is  to  be  moved  in  all  directions  ;  and  fhould  the  ope¬ 
rator  be  flill  tinfnccefsful,  one  of  the  ftngers  of  the  left  hand 
is  to  be  introduced  into  the  rcClum,  fo  as  to  raife  tlrat  pai 
of  the  bladder  in  which  a  ftone  may  probably  be  concealed. 

It  even  this  attempt  prove  ineffectual,  the  body  of  the  pa¬ 
tient  is  to  be  put  into  different  pofitions,  and  perhaps  one 
of  the  beft  is  deprefting  the  fhoulders  and  railing  the  pelvis. 

By  this  mean  a  ftone  may  genefally  be  felt,  providing  it  is 
not  contained  in  a  cyit,  which  very  rarely  happen*  h  af¬ 
ter  all  thefe  different  attempts  the  iuigeon  fhould  fail  in  diU 
co wring  the  ftone,  the  inftrument  is  to  be  withdrawn  ;  and 
i:  fymptoms  ol  ftone  be  ftiongly  marked,  and  it  appear  that 
neither  Icirihus  nor  inflammation,  which  might  give  rife  to 
thefe  fymptoms,  do  exiit,  a  i'econd  or  even  a  third  trial  13 
to  be  made  on  the  following  days.  „ 

Various  lithor*lriptics  have  been  recommenced  for  diflol. 
ving  the  ftone  in  the  bladder ;  fuch  as  lime-water,  cauftic^jp^ 
alkali,  foap,  &c.  but  none  of  them  can  be  conveyed  in  fuch 
a  ft  ate  into  the  bladder  as  to  be  much  depended  upon,  as 
they  undergo  the  greateil  change  in  the  com  fe  o^  the  circu¬ 
lation.  To  obviate  thefe  changes,  it  has  been  recommended 
to  inject  certain  fluids  of  this  clafs  through  the  urethra  into 
the  bladder;  but  this  has  not  been  attended  with  any  mate¬ 
rial  advantages,  and  has  generally  been  found  to  do  injury  to 
the  bladder.  The  only  effectual  method  of  removing  Hones 
from  tire  bladder  is  by  means  of  a  chirurgical  operation  ; 
the  fuccefs  of  which  depends  much  upon  the  dexterity  of 
the  fur^eon,  as  well  as  on  the  coniiitution  of  the  patient.  ^ 
When  the  conftitution  has  been  fo  much  impaired  thatSym^ 
the  patient  complains  greatly  of  Gcknefs  and  oppitflion 
ftomach,  with  naufea  and  an  inclination  to  vomit,  efpecially  lC  0 
noon  taking  food  ;  when  he  has  likewife  a  conftant  third, 
and  the  puife  is  as  high  as  a  hundred  ftrokes  in  the  minute— 
mi  operation  is  improper  till  thefe  fymptoms  are  removed. 

The  operation  is  improper  alfo  when  the  patient  labours 
under  a  fcvere  fit  of  the  ltone;  for  then  inflammation  of  the 
bladder  is  apt  to  enfue  to  fuch  a  degree  as  to  produce  iup- 
puration.  By  frequent  attacks  and  continuance  ot  tlieie 
fits,  the  coats  of  the  bladder  are  apt  to  be  thickened  and 
greatly  contracted.  This  laid  circumftance  may  be  known 
by  the  introdudlion  of  the  found  ;  for  then  it  will  Hop  a  ' 


der. 
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Store  in  ter  getting  paft  the  fphin&er  of  the  bladder,  and  cannot  be 
the  Bkd-  pUfhed  farther  without  confiderable  force,  and  at  the  fame 
_  time  giving  the  patient  the  moil  exquifite  pain.  Nor  ought 
the  operation  to  be  performed  when  the  bladder  is  ulcerated, 
efpecially  where  the  patient  is  old  and  much  debilitated, 
and  where  the  difeharge  of  matter  is  great. 

Children  more  readily  recover  from  the  operation  of  li¬ 
thotomy  than  adults  ;  and  old  people  from  the  age  of  55  to 
that  of  70,  whofe  co n Hit ut ions  have  not  been  broken,  are 
in  lefs  danger  than  thofe  in  the  full  vigour  of  life,  probably 
owing  to  inflammatory  fymptoms  being  more  apt  to  proceed 
to  a  dangerous  length  in  the  extremes  of  age  than  at  the 
middle  period  of  life.  When  the  conilitution,  however,  is 
not  much  impaired  by  the  continuance  of  the  difeafe,  the 
operation  may  be  undertaken  with  a  probable  degree  of  fuc- 
cefs  almoft  at  any  period  of  the  patient's  life. 

Several  methods  have  been  recommended  for  performing 
this  operation  ;  but  there  are  only  two  which  can  be  prac- 
tifed  with  any  propriety.  One  is,  where  the  operation  is 
to  be  performed  immediately  above  the  pubes,  in  that  part 
o  the  bladder  which  is  not  covered  with  peritonaeum  :  the 
other,  where  it  is  done  in  the  perineum,  by  lav  in  7  open  the 
neck  and  lateral  part  of  the  bladder,  fo  as  to  allow  of  the  ex¬ 
traction  ot  the  Hone. 


Stone  in 
tire  bi  id* 

der. 
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ration. 


Franco,  a  French  furgeon,  finding  a  Hone  in  a  child  of 
two  years  oi  age  too  large  to  be  extracted  through  an  open¬ 
ing  in  perinaeo  (the  place  where  the  operation  was  then 
performed),  was  induced  to  make  an  incilion  into  the  blad¬ 
der  above  the  pnbes  ;  but  though  the  Hone  was  extracted 
and  the  child  recovered,  Franco,  who  publifhed  the  cafe  in 
1  never  attempted  the  operation  again,  and  even  dif- 
fuades  others  from  doimr  it.  It  does  not  appear  indeed 
to  have  been  much  pracfiifed  anywhere  till  fome  time  after 
the  commencement  of  the  prefent  century,  about  the  year 
1720,  when  it  was  adopted  and  frequently  performed  in 
Britain  a nd  other  parts  of  Europe  for  the  fpace  of  about 
1  2  or  15  years.  The  lateral  operation  came  then  to  be 
more  generally  known,  and  lince  this  period  the  high  opera- 
tion  has  been  feldom  pradtifed. 

Mttbo.l  (■{  In  performing  the  high  operation,  the  bladder  muH  be  in 

perform. ng  a  diftended  Hate,  fo  as  to  make  it  rife  above  tiie  oflh  mibis, 
to  allow  an  incilion  to  be  made  into  that  part  of  it  which  is 
uncovered  by  the  peritonaeum,  and  thereby  to  prevent  the 
abdomen  from  being  opened  or  its  contents  expofed.  Some 
days,  or  even  weeks,  previous  to  the  operation,  the  patient 
ought  to  be  dt fired  to  retain  his  urine  as  long  as  he  can,  fo 
as  to  diftend  the  bladder  till  it  can  hold  at  leaft  a  pound 
anil  a  l\alr,  when  the  perfon  is  an  adult  and  of  an  ordinary 
live,  or  tne penis  may  be  tied  up  to  allow  the  urine  to  coi* 
h  d.  As  theie  methods  may  be  attended  with  gieat  diihd's, 
W,e  prefer  diftending  the  bladder  by  inje&ing  warm  water 
by  How  degrees  till  the  bladder  is  fufficientlv  full,  which 
may  be  eafrly  known  by  relaxing  the  abdominal  mufcles  and 
feeling  above  the  pubes. 

When  the  operation  is  to  be  performed,  the  patient  is  to 
be  laid  upon  a  table  of  convenient  height,  with  the  pelvis 
higher  than  the  (boulders,  that  the  parts  may  be  fully  011 
*Jie  **|ct_c,h»  an^t0  Prevent  the  bowels  from  prefiing  upon 
the  bladder.  1  he _  leers  and  arms  are  to  be  proper! v  held 
O’  awUants.  _  An  incilion  is  to  be  made  through  the  fltin, 
tn  the  very  middle  ot  the  under  and  fore  part  of  the  abdo- 
n;eu,  from  lome  way  under  the  umbilicus  to  the  fymphyfis 
rubes.  The  cellular  fubftance,  the  tendon  of  the  oblique 
mulcles,  the  mufculi  redi  and  pyramidales,  are  now  to  be 
eparate  ,  and  it  is  better  to  make  this  feparation  from  the 
pubes  upwards,  fo  as  to  be  in  no  danger  of  cutting  into  the 
3  omen.  he  fnrface  of  the  bladder  will  now  appear  un- 
covered  by  the  peritonaeum.  Then  the  operator,  with  a 
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common  fcalpcl,  or  an  abfeefs  lancet,  or,  what  is  bcltfv, 
with  a  concave  flurp- pointed  knife,  makes  a  perfora¬ 
tion  into  the  moH  prominent  part  of  the  bladder,  till  the 
fore-finger  of  the  le i t  hand  can  be  introduced.  The  liga¬ 
ture  is  now  to  be  removed  from  the  penis  ;  then  with  a 
probe-pointed  biHoury,  making  the  fin  cr  ferve  as  a  conduc¬ 
tor,  the  wound  is  to  be  made  fuificiently  large  for  the  ex¬ 
traction  of  the  calculus,  takingparticular  care,  however,  not 
to  carry  the  incilion  fo  high  as  to  cut  the  peritonaeum. 

This  part  of  the  operation  being  fimfhed,  the  Hone  is  to  be 
extracted  with  the  hnoer  ;  or  if  that  be  impracticable,  the 
forceps  are  to  be  employed.  Should  it  unfortunately  ha d- 
pen  that  the  ft  one  is  broken  in  the  extraction,  the  pieces 
are  to  be  removed  entirely  by  the  fingers  rather  than  by  * 
fcoops,  which  were  fometimes  ufed.  The  edges  of  the 
wound  in  the  integuments  are  now  to  be  drawn  together  by 
means  of  the  twilled  future,  leaving  about  an  inch  and  a  half 
immediately  above  the  pubes  for  the  difeharge  of  any  urine 
which  may  be  there  evacuated.  The  patient  is  to  be  laid 
in  bed,  with  the  pelvis  Hill  kept  higher  than  the  fhouldcis. 

Gentle  laxatives  are  to  be  occafionally  given,  and  the  anti- 
phlogillic  plan  Hriftly  adhered  to.  ^ 

The  advantages  of  this  method  are,  th?.t  larger  Hones  can  Advantage* 
be  extracted  by  this  than  by  the  lateral  operation,  and  that  at. d  difad- 
fiftnlous  fores  are  lefs  apt  to  enfue.  The  difadvantages  are,  vantag^  of 
the  danger  of  opening  or  wounding  the  peritonaeum,  and^  °perA' 
thereby  expofing  the  abdominal  bowels  ;  the  frequent  oc-  " 
currence  of  inflammation  about  the  beginning  of  the  ure¬ 
thra,  fo  as  to  oceilion  the  urine  to  be  diffufed  in  the  cellular 
fubftance  on  the  outfide  of  the  bhdder,  and  thereby  produ¬ 
cing  linufes  difficult  to  cure  ;  the  extreme  difficulty  of  heal¬ 
ing  the  wound,  efpecially  in  bad  confutations  ;  and,  laftly. 
the  fmall  number  of  patients,  after  the  age  of  thirty,  who 
have  been  found  to  recover  from  this  operation. 

hrere  Jacques,  a  French  pried,  was  the  inventor  of  the I,a*eral 
lateral  operation.  Me  Hi  ft  appear  ed  at  Paris  in  1697,  and°Perat,on« 
afterwards  operated  in  a  great  number  of  cafes. 

He  introduced  a  found  through  the  urethra  into  the  blad-prere 
der  with  a  ftraight  biftoury,  cut  upon  the  ftaff,  and  carried  Jacques’* 
his  incifion  along  the  ftarf  into  the  bladder.  He  then  in. method  of 
troduced  the  fore  finger  of  the  left  hand  into  the  bladder, P^forming 
fearched  for  the  Hone,  which,  having  withdrawn  the  found, Uthotom>’» 
he  extracted  by  means  of  forceps.*  The  patient  was  now 
carried  to  bed,  and  the  after  treatment  left  to  the  attend¬ 
ants. 

ProfefTor  R?.u  of  Holland  improved  upon  this  method, improved 
by  making  a  groove  in  the  Haff,  which  enabled  him*  withhyi'rofcflhr 
greater  certainty,  to  continue  his  incifion  into  the  bladder  :Rau* 
but  inflead  of  dividing  the  urethra  and  proftate  gland,  the 
latter  of  which  he  was  arraid  of  wounding,  he  differed  by 
the  fide  of  the  gland,  till  the  convex  part  of  the  HafFwas 
felt  in  the  bladder,  where  he  made  his  incffio~,  and  extradl- 
ed  the  Hone  ;  but  this  method  was  too  difficult  to  perform, 
anc  attended  with  too  many  inconveniences  and  dangers  ever 
to  be  generally  received.  It  fugge-fted,  however,  to  the  ce- Surfed 
k mated  Chelclden  the  lateral  method  of  cutting,  as  it  isthe  lateral 
now  with  a  few  alterations  very  generally  pratti  fed.  We °Pciadon. 
(hall  attempt  to  deferibe  the  different  fteps  of  this  operation 
m  its  prelent  improved  Hate. 

The  manner  of  preparing  the  patient  depends  upon  a  va-„„  331  - 

nety  of  cireumftances.  If  he  be  plethoric,  a  few  ounces 
blood  fnould  be  taken  a  way,  and  at  proper  intervals  the  the  patient, 
bowe.s  ought  to  be  emptied  by  any  gentle  laxative  which 
will  not  gripe.  The  diet  fhould  conlift  of  light  food  for 
fome  time  previous  to  the  operation.  If  the  pain  be  via- 
lent,  opium  is  neceffary.  Sometimes  it  is  relieved  by  keep¬ 
ing  the  patient  in  bed  with  the  pelvis  raifed.  fo  as  to  remove 
the  ftone  from  the  neck  of  the  bladder.  Jie  ought  not  to 
X  *  fit 
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fit  up,  or  take  any  exercife,  in  the  time  of  preparation.  The 
warm  bath  ought  to  be  ufed  two  or  three  times,  and  the  pa¬ 
tient  fhould  remain  in  it  half  an  hour  at  each  tune.  A  lax¬ 
ative  ought  to  be  given  on  the  day  preceding  the  operation, 
and  an  iniedion  a  few  hours  before  it  is  performed.  1  he 
patient  ought  to  drink  plentifully  of  fome  diluent  liquor,  and 
to  retain  the  urine  feveral  hours  previous  to  the  operation. 
If  this  cannot  be  readily  affeded,  a  flight  cornpreffion,  by 
means  of  a  ligature,  may  be  made  upon  the  penis,  fo  as  to 
have  the  bladder  fufficiently  diftendcd,  that  there  may  be  no 
danger  of  the  pofterior  furface  being  hurt  by  the  end  of  the 
gdrget.  The  perinmum  and  parts  about  the  anus  mould  be 

well  fhaved.  .  ,  .  ,  ,  c 

A  table  fome  what  more  than  three  feet  in  height,  and  01 


tion. 
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performing  fufeimt  now  to  be  firmly  placed,  and  properly 

ths  opera-  covered  with  blankets,  pillows,  &c.  Upon  this  the  patient 
Is  to  be  laid  and  properly  fecured  ;  and  for  this  pu  pofe 
there  ought  to  be  two  pieces  of  broad  firm  tape,  each  about 
five  feet  in  length,  which  are  to  be  doubled,  and  a  noofe 
formed  upon  them.  A  noofe  is  then  to  be  put  upon  each 
wrift,  and  the  patient  defired  to  lay  hold  of  the  middle  of 
his  foot  upon  the  outfide.  One  end  of  the  ligature  is  to  go 
rou-.d  the  hand  and  foot,  and  the  other  round  the  ankle  and 
hand,  and  crofs  again  fo  as  to  repeat  the  timns  in  the  re¬ 
verie  way.  A  running  knot  is  then  to  be  tied,  by  which 
the  hand  and  foot  will  be  properly  fecured.  1  he  buttocks 
are  then  to  be  made  to  projed  an  inch  or  two  over  the 
table,  and  to  be  railed  confide rably  higher  than  the  (houlders 
by  a  couple  or  more  pillows,  and  one  ought  to  be  put  un¬ 
der  his  head.  . 

The  operator  is  now  to  introduce  a  grooved  ftaft  (fig.  o  V) 
of  proportionable  fize,  and  open  to  the  very  end,  through 
the  urethra  into  the  bladder  ;  and  having  again  fully  fatis- 
fied  himfelf  of  the  exigence  of  a  ftone,  he  inclines  the  flaff, 
if  the  furgeon  be  right-handed,  obliquely  over  the  right 
groin,  fo  that  rhe  convex  part  of  the  ftaft  may  be  felt  in  the 
perinaeum  on  the  left  fide  of  the  raphe.  He  then  fixes  it, 
and  delivers  it  to  his  affiftant,  who  is  to  hold  it  with  his 
right  hand,  defiring  him  to  prefs  it  gently,  in  order  to  make 
the  fulcus  of  the  ftaft  projed  in  the  diredion  in  which  he 
received  it.  With  his  left  hand  the  fame  affiftant  is  to  raife 
and  fupport  the  ferotum. 

The  thighs  of  the  patient  being  fufficiently  feparated  by 
the  affftants,  and  the  fuigeon  being  feated  upon  a  chair  of  a 
proper  height,  and  in  a  convenient  light,  he  makes  an  inci- 
fion  with  a  common  convex  edged  fcalpel  through  the  (kin 
and  cellular  fubftance,  immediately  below  the  fymphyfis  of 
the  offa  pubis,  which  is  a  little  below  the  ferotum,  and  where 
the  crus  penis  and  bulb  of  the  urethra  meer,  and  on  the  left 
fide  of  the  raphe,  and  continues  it  in  a  fi anting  diredion 
downwards  and  outwards  to  the  fpace  between  the  anus  and 
tuberofity  of  the  ifehium,  ending  fomewhat  lower  than  the 
bafis  of  that  procefs,  by  which  a  cut  will  be  made  of  three 
or  four  inches  in  length.  This  incifion  ought  not  to  be 
fhorter  than  is  here  direded,  otherwife  there  will  not  be 
room  for  the  reft  of  the  operation.  As  foon  as  the  integu¬ 
ments  are  thus  divided,  he  ought  to  introduce  two  of  tne 
fingers  of  the  left  hand.  With  one  he  keeps  back  the  lip 
of  the  wound  next  the  raphe,  and  with  the  other  he  preffes 
down  the  redum.  He  oupht  likewife  particularly  to  guard 
againft  cutting  the  crures  of  the  penis,  which  he  can  readily 
feel,  and  feparate  at  their  under  part  with  one  of  the  fin¬ 
gers.  He  next  makes  a  fecond  incifion  almoft  in  the  fame 
diredion  with  the  firft,  but  rather  nearer  to  the  raphe  and 
anus,  by  which  he  preferves  the  trunk  of  the  arteria  pndica. 
By  this  incifion  he  divides  the  tranfvei  falis  penis,  ^  and  as 
much  of  the  levator  ani  and  cellular  fubftance  within  thefe 
as  will  make  the  proftate  gland  perceptible  to  the  finger. 
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If  any  confiderable  veffel  be  cut,  it  is  immediately  to  be  stone « 
fecured,  though  this  is  fcldom  neceffary.  After  this  he  will 
have  a  view  of  the  membranous  part  of  the  urethra,  which  __  ^ 
is  diftinguifhed  from  that  covered  by  the  bulb  by  being  very 
thin.  He  is  now  to  fearch  for  the  groove  of  the  ftaft  with 
the  "fore  finger  of  his  left  hand,  the  point  of  which  he  preffes 
along  from  the  bulb  of  the  urethra  to  the  proftate  gland, 
which  furronnds  the  neck  of  the  bladder.  He  keeps  it 
there  ;  and  turning  the  edge  of  the  knife  upwards,  he  cuts 
upon  the  groove  of  the  llaff,  and  freely  divides  the  membra¬ 
nous  part  of  the  urethra,  from  the  proftate  gland  to  the 
bulb  of  the  urethra,  till  the  itaff  can  be  felt  perfectly  bare, 
and  that  there  is  room  to  admit  the  point  of  the  linger ; 
and  as  the  finger  affifts  in  keeping  the  parts  ft  retched,  and 
effectually  prevents  the  rettum  from  being  hurt,  the  liicitioix 
into  the  urethra  may  be  made  witb  perfect  eafe  and  faffty^ 


The  next  part  of  the  operation,  viz.  dividing  the  pro- 
ftate  gland  and  neck  of  the  bladder,  might,  by  a  dexterous 
operator,  be  fafely  performed  with  a  common  fcalpel,  with 
the  edge  turned  the  oppofite  way  But  to  guard  againft. 
accidents,  a  more  convenient  instrument,  called  the  cutting 
gorget  (fig.  84.),  is  now  in  general  ufe.  It  was  originally 
invented  by  Mr  Hawkins  of  London,  and  fince  his  time  hc3 
undergone  various  alerations.  Fig.  85.  is  a  double  gorget 
invented  by  Dr  Monro.  The  inner  plate,  which  is  blunt*, 
is  made  to  flip  forwards  to  proted  the  back  part  of  the 
bladder.  The  membranous  part  of  the  urethra  being  now 
divided,  and  the  fore-finger  flil!  retained  in  its  place,  the 
point  of  the  gorget,  previoufiy  fitted  to  the  groove,  is  to 
be  direded  along  the  nail  of  the  finger,  which  will  feivc 
to  condud  it  into  the  groove  of  the  ftaft ;  and  as  this  is 
one  of  the  niceft  parts  of  the  operation,  the  moll  particular 
attention  is  here  required  that  the  point  ol  the  gorget  be 
diftindly  heard  to  rub  in  the  bare  groove,  and  that  nothing 
is  interpofed. 

In  the  introdudion  of  the  gorget  into  the  bladder,  if  the 
affiftant  could  be  depended  upon,  the  ftaft  might  be  allowed 
to  remain  in  his  hand  :  the  operator,  however,  generally 
choofes  to  manage  it  himfelf.  He  now  riles  from  his  feat, 
takes  the  ftaft  from  the  affiftant,  raifes  it  to  near  a  right 
angle,  and  preffes  the  concave  part  againlt  the  fymphyfis  of 
the  offa  pubes  ;  fatisfies  himfelf  again  that  the  point  or  beak 
is  in  the  groove,  and  then  pufhes  on  the  gorget,  following 
the  diredion  of  the  groove  till  the  beak  flip  from  the  point 
of  the  ftaft  into  the  bladder.  The  gorget  is  not  to  be  putti¬ 
ed  iarther  than  this,  otherwife  it  may  wound  the  oppofite 
fide  of  the  bladder,  See. 

The  gorget  having  now  entered  the  bladder,  which  is 
readily  known  by  the  di (charge  of  urine  from  the  wound, 
the  ftaft  is  to  be  withdrawn,  and  the  finder  introduced  along 
the  gorget  to  fearch  for  the  ft  ne,  which,  when  Felt,  will 
point  out  the  diredion  to  be  given  to  the  forceps ;  at  any 
rare,  the  introdudion  of  the  finger  ferves  to  dilate  the 
wound  in  the  bladder ;  and  this  being  done,  a  paii  of  for¬ 
ceps  fig.  ^6.)  of  a  proper  fize,  and  with  their  blades  as 
nearly  together  as  their  form  will  allow,  are  to  be  introdu¬ 
ced,  and  the  gorget  withdrawn  flowly,  and  in  the  fame  di¬ 
redion  in  which  it  entered,  fo  as  to  prevent  it  from  injuring 
the  parts  in  its  return.  After  the  forceps  are  introduced, 
and  patted  till  they  meet  with  a  gentle  refiftance,  but  no 
farther,  the  handles  ought  to  be  depreffed  till  they  are  fome¬ 
what  in  an  horizontal  diredion,  as  this  will  moft  correfpond 
with  the  fundus  of  the  bladder.  One  blade  of  the  forceps 
is  to  be  turned  towards  the  fymphyfis  of  the  pubes  to  de¬ 
fend  the  ioft  parts  there,  the  other  of  confequence  will  guard 
the  return.  After  they  have  diftindly  touched  the  ftone, 
by  moving  them  a  little  in  various  diredions,  they  are  then 
to  be  opened,  and  the  ftone  laid  hold  of,  which  may 
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rally  be  done  with  confiderable  eafe.  It  frequently  hap- 
•  pens,  however,  that  when  the  (lone  is  fmall,  it  is  not  readi- 
__  ly  felt  with  the  forceps  ;  and  inltances  may  happen  where 
*"  the  under  and  back  part  of  the  bladder  may  be  fo  deprefled 
as  to  conceal  the  ftone.  In  fuch  a  fituation,  nothin*  will 
more  readily  bring  it  in  the  way  of  the  forceps  than  to  intro¬ 
duce  the  finger  into  the  reftum,  and  elevate  this  part  of  the 
bladder.  Straight  forceps  are  generally  ufed;  crooked  ones, 
in  fome  very  rare  cafes,  however,  may  be  neceflary,  and  there¬ 
fore  the  fnrgeon  ought  to  be  provided  with  them. 

After  the  forceps  has  la'd  hold  of  the  ftone,  if  it  be 
fmall  and  properly  placed,  it  may  readily  be  extra  died  ;  but 
if,  on  the  contrary,  the  handles  of  the  forceps  are  now  ob- 
ferved  to  be  greatly  expanded,  it  is  certain  the  flone  is  im¬ 
properly  fixed,  or  that  it  is  remarkably  large:  in  either  cafe 
it  fhould  not  be  held  fall:,  but  allowed  to  move  into  the  moft 
favourable  fituation;  or  the  finger  is  then  to  be  introduced 
fo  as  to  place  it  properly  for  extraction.  If  this  cannot  be 
done  with  the  finger,  it  ought  to  be  allowed  to  flip  out  of 
the  forceps,  in  order  to  get  it  more  properly  fixed  ;  and  as 
the  moft  common  form  of  the  ftone  is  flat  and  oval,  or 
fomewhat  like  a  flattened  egg,  the  forceps  fhould  have  hold 
of  the  (mailed  diameter,  while  an  end  prefents  to  the  neck 
of  the  inftrument.  The  ftone  fhould  be  grafoed  with  no 
greater  firmnefk  than  is  merely  fufficient  to  bring  it  fairly 
out-  Ic  fto,lld  he  extracted  in  a  flow  and  gradual  manner. 

When  a  ftone  is  broken  in  the  bladder,  all  the  larger  pie- 
ces  are  to  be  ext  rafted  by  the  forceps,  which  are  to  be  in¬ 
troduced  by  means  of  the  finger  ferving  as  a  director.  The 
Imalfer  parts  are  to  be  removed  by  means  of  a  fcoop  (fig. 
°7v»  or  probably  the  finger  may  be  more  convenient ;  and 

3S  n.i  a  l  p®rtlcle  alIowed  t0  remain,  or  which  is  not 
warned  oft  by  the  urine,  may  ferve  as  the  nucleus  of  another 
Hone,  a  large  quantity  of  water,  properly  warmed,  is  to  be 
injected, by  a  bag  and  pipe,  or  by  a  fyriiige;  and  for  this 
purpole  the  body  of  the  patient  fhould  approach  at  leaft  to 
an  upright  poftnre  ;  and  to  give  the  particles  of  flone  an  op. 
portumty  of  colleaing  near  the  incifion  of  the  bladder,  the 

thrown  In^  ^  ft°Pped  ^  *  little  after  the  1'nj<-'^ion  is 

When  a  ftone  is  extrafted  of  a  regular,  firm,  and  rough 
>t  feldom  happens  that  any  others  remain  in  the 
wr'  ,,  n  thf  contrary,  when  it  is  of  an  irregular fhape, 
d  fmootli  and  polifhed,  particularly  in  certain  places, 
with i  unpreffions  formed  upon  it,  there  is  the  greateft  pro¬ 
bability  of  others  remaining.  There  are  exceptions,  how¬ 
ever,  to  thefe  rules  ;  and  therefore  the  operator,  inftcad  of 
trufting  to  them,  fhould  introduce  his  finger,  which  will  an- 
fwer  the  purpofe  without  any  other  fearcher. 

lb  after  the  operation,  any  confiderable  artery  bleeds 
much,  it  is  to  be  taken  up  with  a  ligature  ;  but  /this  be 
imp,  afticable,  the  hemorrhagy  ought  to  be  flopped  by  means 
of  prefliire,  and  for  this  purpofe  a  firm  roller introduced  at 
the  wound  anfvvers  fufficiently :  and  to  prevent  any  fton! 

P  dd*  rt  of  urine,  a  filver  canula,  covered  wiFi 

cee  mto  I  f  d;ve- rhl:  *****  P0wd->  be  introdu- 
Cecl  into  the  wound  with  advantage. 

K,i;;nietr!,  itfh,;;Pens  t!.at  confiderable  quantity  of 
blood,  mftead  of  paffing  off  by  the  wound,  , s  elected  in 

fymptorrs  Vo  Prodllce  dangerous 

lymptoms.  To  prevent  this  as  much  as  poffible,  immediate 

y  upon  the  operation  being  hnifhed,  the  natient’s  pelvis 
fhoidd  be  made  confiderably  lower  than  the  re^  of  hi!  / 
by  which  means  the  wound  will  be  W  in  7i 

*u".  and  the  blood  will  .f  ™  .W’ I"  •**“*“*  P°' 
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untied,  a  piece  of  dry  foft  charpee  put  between  the  Kps  of  Stone  in 
the  wound,  and  often  renewed,  and  the  thighs  brought  toge-  the  i31ad- 
ther.  He  is  then  to  be  laid  in  a  bed,  in  fuch  a  way  that  ^r‘ 
the  pelvis  may  be  confiderably  lower  than  the  reft  of  the 
body,  to  give  a  favourable  direftion  to  any  blood  which  may 
afterwards  flow  from  the  wound.  A  confiderable  dofe  of 
laudanum  is  now  to  be  given.  From  30  to  50  drops  for 
an  a**  will  commonly  be  neceffary.  From  this  period. 


unlefs  the  ftone  has  been  large  and  difficult  to  extiatt,  the 


the  bladle-,  it  mutt  h'  -° k,od..'3  ft,!l  ,odh'ed  in  the  cavity  of 
As  foon  as  the  blooding  is  flopped,  the  patient  is  to  bo 


patient  commonly  falls  afleep,  or  at  lead  lies  quiet  tor  a  few 
hours  ;  but  afterwards  generally  begins  to  complain  of  pain 
in  the  under  part  of  the  abdomen.  Anodynes  are  now  to 
be  given  both  by  the  mouth  and  anus,  and  warm  fomenta¬ 
tions,  by  means  of  flannels  or  bladders  filled  with  warm  wai¬ 
ter,. are  to  be  applied  to  the  region  o;  the  bladder,  as  the  af- 
fe&ion  feems  to  be  of  the  fpafmodic  kind. 

If  by  a  continuance  of  thefe  remedies  the  pain  abates, 
no  anxiety  needs  be  entertained  concerning  it  ;  but  if  it  in* 
creafe,  and  efpecially  if  the  abdomen  become  hard  and 
fwelled,  and  the  pulfe  full  and  quick,  and  thefe  fymptoms 
become  gradually  worfe,  great  danger  is  to  be  apprehended, 
as  they  moil  commonly  take  place  in  confequence  of  inflam¬ 
mation.  In  this  fituation,  as  much  blood  ought  to  be  ta¬ 
ken  as  the  patient  can  bear.  A  large  injeiiion  of  warm, 
water  and  o.l,  or  linfeed  tea,  fhould  be  given  every  fix  or 
feven  hours,  and  the  fomentations  continued  at  the  abdo¬ 
men.  If  the  fymptoms  continue  to  grow  worfe,  the  pa¬ 
tient  fhould  be  immediately  put  into  the  femicupiiim  or 
hali  bath. 

By  a  proper  continuance  of  thefe  means,  with  a  low  diet 
and  plenty  of  diluent  drink,  the  above  fymptoms  may  fre¬ 
quently  be  removed.  The  reverie,  however,  is  iometimes 
the  cate.  The  wound  becomes  doughy  and  ill  conditioned; 
all  the  fymptoms,  in  fpite  of  every  effort,  continue  to  in- 
cieale,  and  loon  terminate  in  death. 

But  where  matters  end  favourably,  the  wound  by  degrees 
puts  on  a  better  appeal ance  ;  the  urine,  paffes  aimed  tiom 
the  beginning  by  the  urethra  (moft  frequently^  however,  it 
is  difeharged  by  the  wound  for  the  firft  two  or  three 

'tL  r  *  t^ie  in  the  ab^omen  gradually  abates,  the  feve- 
nfh  fymptoms  are  focm  removed,  a  complete  cicatrix  is  form¬ 
ed,  and  the  wound  is  fomt times  cured  in  a  month  ;  though 
upon  other  occafions  three,  will  be  neceffary.  But  it  muft 
depend  greatly  on  the  nature  o‘  the  conftitution. 

.  ^conation  of  the  buttocks  may  be  prevented  by  pla¬ 
cing  a  meet  under  them  feverai  times  doubled,  the  breadth 
to  be  18  or  20  inches,  and  to.  be  all  rolled  .up,  except  the 
part  which  is  to  be  laid  under  the  patient,  the  reft  of  the  roll  t© 
be  by  his  fide,  which  is  .  to  be  unrolled  as  the  nurfe  draws 
the  wet  part  from  under  him.  If,  after  the  ufe  of  this,  exco¬ 
riations  fhould  ftill  happen,  the  part  may  be  wafhed  with 
cold  water ;  or  the  parts  round  the  wound,. after  bein?  well 
dried,  may.  be  rubbed  with  any  tough  Jimple  ointment? 

In  patients  of  a  debilitated  conftitution  incontinence 
of  urine  frequently  occurs  after  this  operation.  In  gene- 
rah  this  is  removed  as  the  patient  acquires  ftrenjuh. 
Nourifhing  diet  cold  bath,  the  bark,  and  other  tonics,  are- 
or  much  erv.ee  here  ;  but  where  thefe  are  afterwards  found 

forffreoU??  V  compreffing  the  penis,  or  others  . 

for  receiving  the  urine,  have  been  found  uieful,  and  are 

Vf/V  *n/Ucrh  f  convenier,t  waf  ^  te  allow  them  to  be 
constantly  ufed  fo  long  as.  they  may  be  found  neceffary-. 

reo„;L0?mtl0n  r,ft°n.e  iD  the  bladder  miich  feldomer Lithotomy 
required  111  women  than  in  men,  on  account  of  the  fhortnefsin  fema!es» 

of  the  urethra  in  the  former  allowing  a.  readier  pafftige  for 
e  (mall  calculi  which  get  into,  or  are  formed  in,  the  blad- 

°  It  is  hke wile  in  women  more  fimple,  and  or  courfe 
more  readily  performed.  It  might  be  done  in.  the  fair.o 

manner 
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manner  as  In  the  male,  but  there  would  be  the  greateft  pro¬ 
bability  of  wounding  the  vagina.  In  a  few  cafes  the  opera¬ 
tion  has  been  performed  from  the  vagina  ltfelf ;  but  it  is  by- 
no  means  advifable,  as  hones  would  not  only  be  extracted 
with  greater  difficulty,  but,  on  account  of  the  thiane.s  ot 
the  parts,  the  urine  would  molt  probably  form  a  fiftu.ous 
coening,  and  a  communication  be  maintained  between  the 
bladder  and  vagina  ;  or  cicatrices  here  might  be  attendee 
with  great  inconvenience  in  child-labour.  , 

In  the  method  commonly  pradited,  the  patient  being  pla¬ 
ced  and  fecured  in  the  fame  manner  as  in  the  operation  upon 
the  male,  the  operator  introduces  a  ihort  giooved  itair, 
{lightly  curved  (fig*  88.),  into  the  oladdcr  ;  then  by  means 
ol  the  common  gorget  already  mentioned,  with  its  point 
paOTed  along  the  groove  of  the  ftaff,  1«  Jays; 
whole  of  the  urethra  and  the  neck  of  the  bladder,  lhe 
ftaff  is  now  to  he  removed,  the  finger  introduced  upon  the 
gorget,  and  to  feel  for  the  {lone,  which  is  to  he  removed  as 
already  direded  for  the  operation  on  the  male  fubjedt. 
Where  incontinence  of  urine  occurs  alter  the  wound  is  heal¬ 
ed,  a  peiTary  is  to  be  ufed  within  the  vagina,  or  a  fponge  ap¬ 
plied,  or  a  tin  machine  to  receive  the  mine. 

Sect.  II.  Of  Stones  in  the  Kidneys . 


E  R  Y«  Chip.  XXVIII, 

For  this  purpofe  certain  irffii  uments  lmve  been  contrived,  Stone,  Ui 
particularly  a  tube  containing  a  part  of  claftic  forceps  (fig  ^ 
1  -  to  be  introduced  into  the  urethra  fo  as  to  lay  hold  ot 


89.), 


the  ilone.  In  fome  cafes  they  certainly  might  anfwer  the 
purpofe,  but  they  have  not  been  found  very  ulefm  ;  and  as 
they  may  increafe  the  irritation  already  prefent  in  the  ure¬ 
thra,  they  are  feldom,  if  ever,  employed.  Inhead  of  them, 
the  furgeon  ufes  gentle  preffiue  on  the  penis  to  pulh  the 
lone  outwards;  and  as  calculi  larger  than  a  field  bean 
have  fometimes  been  paffed  by  the  urethra,  sn  operation 
oueffit  not  to  be  performed  till  gentler  means  have  been 
refilled  in  for  fome  time.  When  thefe  means  have  failed,  an 
incifion  ought  to  be  made  immediately  upon  the  Hone, 
which  is  then  to  he  removed  by  a  probe,  or  with  a  pair  of 
fmall  forceps.  *  When  a  ftone  is  lodged  near  the  neck 
of  the  bladder,  after  the  patient  has  been  placed  and 
fecured  in  the  fame  manner  as  for  the  lateral  operation, 
while  an  affiftant  fupport*  the  ferotum  and  penis,  the  ope- 
rator  introduces  a  finger  oiled  into  the  anus,  to  fupport  the 
Hone  in  its  place,  and  prevent  it  from  flipping  into  the  tlad- 
der.  An  incifion  is  then  to  be  made,  and  the  (lone  turned 
out.  The  after  treatment  will  be  nearly  the  fame  as  that 

after  the  operation  of  lithotomy.  .  . 

When,  again,  a  ftone  has  advanced  further  in  the  ure¬ 
thra,  the  bed  method  is  to  draw  the  flcin  ftrongly  forwards 


The  fymptoms  of  ftone  in  the  kidneys  are,  pain  in  the  re-  ’  anll  then  to  cut  upon  it  and  turn  it  out, 

gion  of  the  kidneys,  ficknefs,  and  vomiting,  the  urine  ome-  .j.  n;d  k  f0  as  t0  cover  the  wound,  and 

times  mixed  with  blood,  at  other  times  with  mucus  or  even  when  the  Hun  trat  ^ . -u- 


purulent  matter  ;  but  the  fame  fymptoms  are  often  induced 
by  ot'  er  caufes,  efpeciaily  from  inflammation  and  luppura- 
tion  of  the  kidney.  Nephritic  complaints  have  frequently 
fubfifted  for  a  long  time,  where  ftones  have  been  blamed  as 
being  the  caufe  of  them  ;  and  yet  upon  diffe&ion  purulent 
matter  done  has  been  deteded.  From  this  circumfh.nce, 
r.s  wt-11  as  from  the  great  depth  of  the  parts  and  the.  laige 
ftze  of  the  blood  veflels  or  the  kidney,  the  operation  of 
nephrotomy  could  not  be  performed,  but  with  the  greateft 
uncertainty  and  molt  imminent  danger,  and  is  therefore 
never  attempted.  A  few  cafes  indeed  have  appeared  where 
inflammation  induced  by  a  Hone  in  the  kidney  terminated 
in  abfeefs,  and  the  ftones  were  taken  out  ;  but  it  was  not 
till  they  had  worked  their  way  out  of  the  kidneys  into  the 
cellular  fubftance,  fo  that  it  only  remained  to  open  the  ab¬ 
feefs  and  extract  them  ;  but  otberwite  the  operation  is  never 
to  be  thought  of. 


Sect.  III.  Of  Stones  in  the  Urethra. 

Those  who  ate  troubled  with  calculous  complaints  fre- 
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qtiently  pafs  fmall  ftones  along  with  their  urine  ;  and  when 
thele  are  angular  or  ol  corfiderable  f.ze,  they  fometimes 
Symptoms  ftick,  and  give  much  unealinefs.  The  fymptoms  are  at 
of  ftones  in  firft  pain,  then  inflammation  and  fwelling,  attended  with  a 
the  urethra.  partia]?  or  total  fuppreflion  of  m  ine,  which,  if  long  ne*le£ed, 
is  apt  to  terminate  in  a  rupture  of  the  urethra,  when  the 
urine  will  be  difeharged  into  the  neighbouring  parts.  The 
greateft  attention  is  therefore  neceftary  to  get  the  ftone  ex- 
,  tra&ed  as  foon  as  pofiible. 

Method  of  When  a  ftone  is  in  the  urethra,  nnlefs  it  be  of  a  large 
extracting  fize,  or  has  been  long  impa&ed,  and  the  inflammation  great, 
them.  attempts  ought  to  be  made  with  the  fingers  to  pufh  it  out ; 

but  previous  to  this,  the  penis  fhould  he  relaxed  as  much  as 
pofiible,  fo  as  to  remove  a  certain  degree  of  fpafm  which  the 
prefence  of  ftone  here  probably  creates.  Blood  ought  to 
be  drawn  by  general  or  local  means,  according  as  the  pa¬ 
tient  may  be  of  a  plethoric  or  emaciated  habit.  He  fhould 


Chap,  XXVIII. 


Incontinence  of  urine  may  arife  from  various  a* 

as,  from  a  lots  of  power  in  the  fphindf  er  of  the  b  ai*<  e 


prevent  the  urine  from  palling  through  it  ;  and  by  this 
means  it  will  generally  heal  by  the  firft  intention.  If  part 
of  the  urine  pafs  through  the  wound,  and  mfmuate  into  the 
cellular  fubftance,  an  attempt  is  to  be  made  with  the  hand 
to  prefs  it  back.  If  that  prove  inefficient,  a  cut  u  to  be 
made  threw  h  the  fkin  oppofite  to  the  me.fion  of  the  ure¬ 
thra  ;  but  this  will  feldom  be  found  neceflary.  II  a  ftone 
is  fixed  near  the  point  of  the  urethra,  it  may  be  removed 
with  a  pair  of  forceps  ;  or,  if  this  fail,  the  urethra  is  to  be 
dilated  with  a  fcalpel  ;  and  if  this  alfo  be  inefficient,  an  in¬ 
cifion  is  to  be  made  as  above  directed.  \V  hen  the  cure  is 
nearly  completed,  a  tube  formed  of  filver  or  elaftic  gum, 
or  a  hollow  bougie,  may  be  ufed  to  keep  the  uretha  of  a  pro- 

P  The  word  part  of  the  urethra  for  a  ftone  to  flick  in  is 
that  immediately  behind  the  lerotum  ;  tor  then  the  urine  is 
apt  to  pals  by  the  incifion  into  the  cellular  fubi.ance  o.  the 
ferotum,  fo  as  to  occafton  large  fwellmgs  there.  To  pre¬ 
vent  this,  a  ftone  fo  fituated  ought,  if  polbble,  to  be  pulhed 
forwards  with  the  fingers;  or  if  this  be  imprafticable,  it 
fhould  be  pulhed  back  into  the  pennxum  by  means  of  a 
Half.  If  both  methods  fail,  a  cut  is  to  be  made  at  the 
under  part  of  the  ferotum,  which  is  to  be  well  lupported, 
and  at  one  fide  of  the  ieptitm,  and  continued  upwards  till 
the  done  is  felt,  when  an  incifion  is  to  be  made  into  the 
urethra,  and  the  ftone  extracted  as  befoie  dire£led. 


Of  Incontinence  and  Suppreffionoj 
Urine. 


while  the  natural  tone  of  that  organ  remains  unimpat.e  > 
or  from  irritation  about  the  neck  of  the  bladder,  P“juUC<' _ 
by  the  friction  of  ftones  contained  in  it  ;  or  from  a  ace- 
tion  of  parts  by  the  operation  of  lithotomy  ;  or  horn 
preflure  of  the  uterus  in  a  ftate  ol  pregnancy.  .  , 

When  the  difeafe  is  owing  to  a  want  of  tone  m 


wSu  in  »  U,  -a  g«  .  «  **  "f  >?*-  JT,  Z  S  S  the  ».».»«■ 

iium.  .,,<1  worm  oil  o„Sh.  alfo  to  be  thrown  mto  the  urethra.  The  moft  ofeW 

After  thefe  remedies  have  relaxed  the  parts  as  much  as  may  w  Pd“eral  Ireciuenu>  . . “ 

h>">  the  extra£lion  is  to  be  attempted. 


T 1#' 


in  jHUCIOl  lieu  ucm.i  »  -  - 

are  tonics,  efpeciaily  peruvian  bark,  chalybeate  watus, 


and 

the 
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inconti-  tht?  cold  bath,  both  generally  and  locally  applied. 
nence  and  fubftances  applied  to  the  peiinrcum  are  perhaps  of  greater 
fervice  than  any  thing  tlfe,  -  -J~i - . 


G  E  R  Y. 

Cold  leeches  Should  be  applied  to  the  perineum.  Opiates  ought 


,  s  .  ,  cloths  wet  with  vinegar  and 

cold  water,  or  with  a  ftrong  Adution  of  faccharuru  fat  urn  i 
in  vinegar ;  but  rhe  fed!  method  of  applying  cold  is  to 
dafh  water  immediately  from  the  fountain  upon  the  anus 
and  perineum.  When  it  arifes  from  the  irritation  of  hones 
in  the  bladder,  opiates  and  mucilaginous  liquors  plentifully 
nfed  frequently  give  great  relief.  When  incontinence  of 
urine  is  owing  to  a  laceration  of  parts  in  performing  the  ope- 
ration  of  lithotomy,  the  difeafe  is  nearly  of  the  fame  nature 
as  that  trom  the  caufe  iirfr  mentioned,  and  therefore  the 
lame  remedies  are  of  fervice.  When  thefe  remedies  fail  in 
cither  of  the  cafes,  comprefiion  of  the  urethra  preve-its  any 
inconvenience  arihn  *  from  the  confront  dripping  of  the 
urine;  and  for  thlspurpofe  an  inflrnment  termed  jugum  penis 
Plate  (%•  9°-)  is  applied  to  the  penis;  or,  to  prefs  a^ainft  the 
CCCCXCI.ure5^rao^he  female,  peflaries  (fig.  91.  a  and'')  are  contrived, 
which  are  made  in  fueh  a  way  as  to  be  introduced  into  the 
vagina,  and  there  to  ■  prefs  upon  the  urethra.  They 
are  fometimts  made  of  fpouge,  but  thofe  of  ivory  or  wood 
w'dl  policed  are  more  generally  preferred.  A  fmall  but. 
tie  made  ot  el  a  die  gum,  and  open  at  both  ends  for  the  p?.f- 
fa  re  of  the  rnenflrual  difeharge,  anfwtrs  the  purpofe  equal¬ 
ly  well.  Certain  cates  however  occur  where  prdlure  upon 
the  urethra  is  improper,  efpecially-  where  there  is  ?.  conflaut 
de fire  to  pafs  water  ;  and  here  much  relief  is  obtained  from 
the  ufc  of  receivers,  which  are  now  fuited  to  both  fexes. 

I  ig.  Q2.  repre rents  one  for  the  male,  arid  fig.  oa.  one  for  the 
female.  0 

Wq  {hall  here  treat  only  of  that  fpecies  of  fopprefJion  of 
nnne  where  the  urine  is  colkded  in*  the  bladder,  but  from 
Anne  obftrmaing  caolt  is  prevented  hom  being  dil'charged- 


to  be 


I  6y 

fnconti- 


..iven  in  large  dofes.  Injections  of  warm  water  ^nence  aRd 
Aiouk!  be  frequently  thrown  up  the  redinm,  and  the  whole S)q  t7rTi°<f 
body  fhould  be  immerfed  in  the  warm  bath.  If  thefe  , 
means  be  properly  ufed,  they  will  very  fcldom  fail  of  fuc- 
cefs  ; 


;fs  ;  but  when  they  do  not.  prove  efFe&ual,  when  the  blad¬ 
der  becomes  painfully  diftended,  and  when  every  attempt 
to  introduce  the  catheter  has  failed,  nothing  is  to  be  de¬ 
pended  upon  but  a  puncture  made  into  the  body  of  the 


bladder,  in  order  to  discharge  tlie  water  contained  in  it. 

Various  methods  have  been  propofed  for  effe&ing  this  jvTeffvM  nf 
operation.  Punfhariug  the  bladder  above  the  pubes  has  pun&aruig 
bc-en  recommended  by  many  remediable  authors.  The^'  bladder 
following  is  the  method  of  doing  it:  A  lancet-pointed ah  ve  th^ 
trocar,  about  two  inches  long,  is  to  be  at  once  introduced pLibeS" 
through  the  integuments,  about  an  inch  and  half  above  the 
pubes,  into  the  body  of  the  bladder.  The  ftilette  is  to  be 
removed  as  foon  as  the  water  begins  to  flow  through  a 
groove  formed  in  it,  and  the  urine  allowed  to  flow  through 
the  canals,  which  •  is  fecured  to  the  body  by  means  of' a 


559  , 
:f)fiu  ;  ref- 

twn  of  u- 
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It  arifes  from  a  var»etv  of  caufes. 


W  .  When  it  arifes  from  a  want  of  tone  in  the  body  of  the 

^e^from  ladder,  lt  .lb .  °-ten  con  neded  with  palfy  cf  the  lower  ex- 
n-Wof  treimties^;  it  is  frequently  owing  alfo  to  retaining  urine  too 
ii'I!e  *n  belong.  The  catheter,  in  this  caie,  is  commonly  an  effe&unl 
cvlv  (.f  tU  remedy,  and  ought  to  be  employed  as  foon  as  the  ftippreffion 
9  K  evidently  formed,  and  repeated  from  time  to  time,  till  the 
tone  ot  the  fyilem  is  recovered  by  the  nfe  or  proper  rerne- 
dies.  The  method  ot  introducing  the  catheter  is  the  iame 
with  that  already  directed  for  t- -umling  for  the  ftone. 

Tig.  94.  a  catheter  for  the  male,  lig.  95.  one  for  the  fe¬ 
male. 

When  the  affe&ion  arifes  from  fpafm  about  the  neck  of 
the  bladder,  opiates,  warm  water  thrown  into  the  rectum 
and  afterwards  the  warm  b-th,  are  the  belt  means  of  p‘o- 
dncnig  relief.  When  it  proceeds  from  fcirrluis  f  the  pro- 
kate  gland,  or  from  other  tumors,  <  r  from  ohilriietions  of 
the  urethra  in  confequence  of  gonorrhea,  the  trearment  to 
be  afterwards  deferred  will  be  found  left  fuited  for  inch 
complaints.  When  the  fnppreifion  arifes  from  the  D  refill  re 
o  the  uterus  in  the  latter  months  of  pregnancy,  chan  e  of 
poll  are  is  fomctimes  found  to  have  feme  effect  ;  but  it  this 
fail,  immediate  relief  car.  commonly  be  t’iven  by  the  intro, 
duction  of  the  catheter,  which  in  women  is  for  the  inofr 
part  readily  done. 

Siipprellion  of  urine  from  inflammation  afFediV  the  neck 
eckrVf1  r  b  a  .der  1S_  0Re  of  the  molt  a! aiming  varieties  of  the 
thebU-*  as,t  Produces  Pa  m,  and  fodi  a  degree  of  iwellin^ 

Srts  aTs  10  render  the  introdu&ion  of  the  catheter  im 

paflinp*  h  lr  1  ™y,anle  ;rom  the  matter  m  gonorrhoea 
psung  backwards  aionLr  the  courfe  of  the  urethra.  An 


bandage.  A  cork  is  to  be  fitted  to  the*  canula,  that  the 
urine  may*  pafs  off  at  intervals  only.  The  canula  is  to  be 
retained  till  the  caufe  which  produced  the  obftruClion  is  A> 
far  removed  that  the  patient  can  discharge  the  urine  in  the 
natural  way.  It  ought  to  be  removed  every  three  or  font* 
dajs,  and  cleared  from  the  fordes  which  adheres  to  it, 
otherwise  it  foon  becomes  covered  with  a  calculous  emit, 
winch  renders  the  extraction  exceedingly  difficult.  On 
thefe  occaf’ons  a  firm  probe,  of  fnffteient  length,  otioht  to 
be  pifled  through  it  into  the  bladder,  upon  which  it  may* 
again  be  eafily  returned  as  foon  as  it  is  properly  cleaned. 

i  his  method  of  puncturing  the  bladder  is  rot  altogether* 
free  trom  objections ;  the  bladder  being  fufpended  for  a 
long  time  011  the  canula,  its  tone  is  ibraetimes  ddlroyed  ; 
and  if  it  happen  to  flip  ofr  the  canula,  the  operation  muff 
be  repeated  ;  befldes,  the  urine  may  be  dnTufed  in  the  fur- 
rouuding  cellular  fuhftance. 

T  ^leu  l^ie  bladder  is  to  be  punctured  from  the  perineum,  Me fh id  cf 
tae  trocar,  which  ought  to  be  longer  than  the  one  for  punc  pundturin^ 
turing  above  the  pubes,  is  to  be  introduced  at  a  little  di-ffoin  the 
fiance  from  the  rapha  perinasi,  and  then  palled  into  the  body  ^en,iaiurn* 
o!  the  bladder,  a  I? t tie  to  the  upper  and  outfide  of  the 
profiate  gland,  carrying  the  point  o*  the  inftrument  a  little 
upwards,  to  avoid  wounding  the  ends  of  the  ureter  or  fe- 
ramal  vdkls.  fhinduring  from  the  amis,  or  the  vagina  ia 
females,  are  attended  with  fo  many  inconveniences  that  they 
ought  never  to  be  attempted. 


Chap.  XXIX.  D'tfiafcs  of  the  Penh - 
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lmoroDer  nf-  ni  ;  *  xi-  1  v.  v  1  ncy  are  conimerect  to 

this*  fpecies  o‘  the'difeait.  ^  he  'TatmentT17  pr?duCfd  t!?C  wfts  which  i-row  UP011  &£  prepuce  or  root’ of’ this 
fame  as  lor  inflHmm-tory  conolaint- in  of  e  7f  1^  ^ in  .wne  cai  cafes-  ’1’umors  ob ft r lifting  the  pafTage 

Blood-lnting^KliV1^  ^  'n  the  —  ^  ^fioned  either  immediately  by  f„! 

h  employed,  and  particularly  flan.mauon;  or  in  conleqneuce  of  old  fores  within  the  are- 

tlirajt 


Obstructions  of  the  urethra  frequently  occur  after  re-P  l44 
peaf.l  or  feverc  attacks  of  the  venereal  dil'tal'e.  They  obftruc- 
msy  be  owing  to  caruncles  or  fiUhy  excrefcences  in  theti.n- of  the 
urethra  ;  to  tumors  in  the  lining  membrane,  or  parts  conti- urethra. 
uucus  to  the  urethra,  in  confequence  ef  inflammation;  to 
.paimod'.e  aflections  of  the  urethra;  or  to  ftrL.ures  properly 
fo  called.  r  1  7 

fill  of  late  years  almoft  every  inftance  of  obftruaion  In 
the  urethra  Ins  been  attributed  to  caruncles,  but  their  oc¬ 
currence  is  much  lefs  frequent  than  was-  foi  merly  imagined. 

Ihcy  are  raiely  found  except  near  the  pouit of  the  urethra 
L  hey  ate  confideted  to  be  nearly  of  the  fame  nature'with 


body. 
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thru  ;  or  tumors,  from  whatever  caufe,  may  be  feated  In  the 
corpora  cavernofa  contiguous  to  the  urethra,  anti  may  pvefs 
UTjon  it  in  fuch  a  manner  as  to  caufe  an  adhefion  or  its  tides, 
and  thereby  produce  ftoppage  of  the  urine.  Spafmodic 
ftri&ures  of  the  urethra  fometimes  arife  front  fione  in  the 
bladder.  Sometimes  in  gonorrhoea  there  is  fuch  a  degree  of 
contraction  that  neither  ftaff  nor  bougie  can  enter.  This 
-variety  of  obftru&ion  is  known  by  its  coming  on  fuddcnly, 
and  going  off  fometimes  almoft  completely  in  the  fpace  of  a 
few  hours.  Of  the  permanent  ftriclnre,  or  ftri£lure  pro¬ 
perly  fo  called,  Mr  Hunter  ohferves,  that  in  moft  of  the 
cafes  of  this  kind  which  he  has  feen  the  difeafe  extends  n o 
farther  in  breadth  than  if  the  part  had  been  furrounded  with 
a  piece  of  packthread.  He  lias  however  feen  the  urethra 
irregularly  contracted  for  above  an  inch  in  length,  owing 
to  its  coats  or  internal  membrane  being  irregularly  thicken¬ 
ed  and  forming  a  winding  canal.  He  farther  obferves,  that 
a  ftri&ure  does  not  -ariie,  in  all  cafes,  from  an  equal  con- 
tradlion  of  the  urethra  all  round  ;  but  in  feme,  from  a  con¬ 
traction  of  one  fide,  which  throws  the  paffage  to  the  oppo- 
fite  fide,  and  often  makes  it  difficult  to  pafs  the  bougie. 
In  fome  few  cafes,  he  fays,  there  are  more  flri&ures  than 
one  ;  he  has  feen  halt  a  dozen  in  one  urethra,  and  finds 
that  the  bulbous  part  is  much  more  fubjedl  to  llri£tures 
than  the  whole  of  the  urethra  befides  ;  that  they  are  ionie- 
times  on  this  fide  of  the  bulb,  but  very  feldo.m  beyond  it  ; 
and  that  they  are  often  flow  informing,  it  being  frequently 
years  from  the  time  they  are  perceived  before  they' become 
very  tronblefome.  Contrary  to  the  opinion  of  others,  Mr 
Hunter  doubts  very  much  if  the  ftri&nre  commonly,  or  even 
ever,  arifes  from  the  effe&s  of  the  venereal  difeafe,  or  the 
method  of  cure  ;  for  ftri&ures  are  common  to  other  paflages, 
and  fometimes  happen  in  the  urethra  where  no  venereal  com¬ 
plaint  had  ever  been. 

of  When  obflru&ions  are  occafioned  by  caruncles  in  the 
urethra,  bougies  (fig.  96. )  fhould  be  introduced  rubbed  oVer 
with  bland  oil  until  a  refinance  is  met  with.  When  a  bougie 
cannot  be  introduced  far  enough,  one  with  a  fmaller  point  is 
to  be  ufed,  but  not  till  the  day  following,  left  the  part  be  too 
much  irritated.  They  ought  not  to  be  allowed  to  remain 
long  at  firft,  particularly  when  they  occafion  a  coniider- 
able  degree  of  pain. 

"When  fupprefiion  of  urine  arifes  from  fwellings  in  or 
about  the  urethra,  in  confequence  of  inflammation,  an  at¬ 
tempt  fhould  be  made  to  difeufs  thefe  immediately,  or  bring 
them  into  a  {late  of  fuppmation,  and  difeharge  the  pus  as 
boon  as  it  is  formed.  But  when  the  nature  of  the  tumor 
is  fuch  as  not  to  terminate  in  either  of  thefe  ways,  extirpa- 

rliTonfiart  novto  tViic  ic  n IQ 
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and  Efficiently  flexible  to  be  cafilf  Introduced.  They  arc  Miymdii 
formed  of  various  materials,  as  a  comperfitfon  of  diachylon 
plafter?  oil,  and  wax  melted1  and  put  upon  linen,  which  is 
afterwards  properly  rolled  up  ;  or  they  are  formed  ofleather 
catgut,  &c.  properly  prepared  :  but  the  bell  of  any  are 
thofe  which  are  formed  of  elaftic  gum.  .  Bougies,  when 
properly  made,  can  fometimes  be  kept  in  for  fix  or  eight 
hours  together;  but  the  length  of  time  proper  for  their  re¬ 
tention  rnuft  depend  much  upon  the  feelings  of  the  pa- 
tient.  At  all  times  when  they  give  much  pain  they  ought 
to  be  removed,  and  not  introduced  again  till  the  part  is  in 
a  date  fit  for  receiving  them.  They  fhould  be  gradually 
increafed  in  their  fixe,  till  the  paffage  returns  to  its  natural 
dimenfions.  They  ought  to  be  continued  for  fome  time 
after,  till  it  appear  that  there  is  no  danger  of  a  return  of  the 
complaint. 


Sect.  II.  Of  Phymofis  and  Paraphymofis, 
In  phymofis  the  prepuce  is  thickened,-  and 
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before  the  glans,  fo  that  it  cannot  be  readily  drawn  behind  phymofis, 
it.  In  fome  people  there  is  a  conftitutional  phymofis  from 
the  natural  ftraitnefs  of  the  prepuce.  Sometimes  it  ariles 
from  the  matter  lecreted  by  the  odoriferous  glands  at  the 
root  of  the  glands  being  confined  and  becoming  acrid ; 
fometimes  from  an  anafarcous  fwelling  of  the  ferotum  and 
penis  ;  but  moft  frequently  from  venereal  virus. 

The  cure  mull  depend  upon  the  nature  of  the  caufe  pro- 
ducing  the  difeafe.  If  the  fymptoms  be  inflammatory  and 
of  no  long  continuance,  fomenting  the  parts  frequently  with 
warm  emollient  deco£tions,  or  bathing  them  in.  warm 
milk,  and  then  applying  emollient  poultices,  or  keeping  the 
difeafed  parts  cordlantly  m®ift  with  a  cold  aflringent  folu- 
tion,  and  turning  the  penis  upwards  and  fupporting  it  a- 
gainfl  the  belly,  commonly  give  relief.  If  the  inflamma¬ 
tion  has  arifen  from  a  venereal  caufe,  part  of  the  fluid  ought 
frequently  to  be  injected,  by  means  of  a  fyringe,  between 
the  prepuce  and  glans,  fo  as  to  wafh  off  any  matter  which 
may  there  be  concealed;  but  if  the  inflammation  ftill  con¬ 
tinues  to  increafe,  blood-letting  is  neceflary,  both  general 
and  local.  The  veins  of  the  penis  are  fometimes  advifed  to 
be  opened  with  a  lancet ;  but  this  is  unfafe  on  account  of 
the  nerves.  .Leeches  may  be  applied  ;  but  care  mu  ft  be  ta¬ 
ken,  in  venereal  cafes,  left  the  bites  of  thefe  animals,  by  ab- 
forbing  venereal  matter,  turn  into  chancres.  Along  with 
the  remedies  already  advifed,  gentle  lexatives,  low  diet,  and 
abflinence,  ought  to  be  preferibed.  But  if,  after  a  due  per- 
feverance  in  thefe  means,  it  is  found  that  they  have  had  lit¬ 
tle  effedl  in  removing  the  diforder,  or  perhaps  that  the 


is  iuch  as  not  to  terminate  in  eitner  or  tneie  ways,  exiu'pa-  ue  enect  111  removing  me  uuuiuu,  —  — 

tion  of  the  difeafed  parts,  when  this  is  found  practicable,  is  fymptoms  are  conftantly  incrcafing,  and  that  chancres  are 
the  only  probable  means  of  relief.  Bougies  fhould  at  the  confined  under  the  prepuce  ;  in  that  cafe  it  is  neceflary  to 
fame  time  be  ufed  to  affift  in  the  cure.  flit  open  the  prepuce,  which  is  beft  done  by  a  fharp-pointed 

When  fpafmodic  affe&ions  are  prefent  in  the  urethra,  the  biftoury,  concealed  in  a  grooved  dire&ory,  fig.  98.  This 
remedies  to  be  employed  are,  warm  emollients,  as  rubbing  is  to  be  introduced  between  the  prepuce  and  glands,  till 
the  part  with  warm  oil ;  anodynes,  as  opium  given  by  the  the  diredor  is  found  by  the  finger  to  have  reached  the  up- 
mouth,  but  more  efpecially  by  the  anus  ;  blood-letting  in  per  or  back  part  of  the  prepuce.  The  operator  is  now  to 
plethoric  habits,  and  this  to  be  generally  and  locally  ap-  keep  the  diredor  firm  with  one  hand,,  while  with  the  other 
plied;  blifters  put  to  the  penis  or  perineum  ;  eledricity,  he  pufhes  forward  the  knife,,  till  its  point  pafles  through  the 
after  plethora  has  been  removed.  Some  cafes  may  be  treat-  prepuce  ;  then  drawing  the  inftrument  towards  him,  he  cuts 
ed  with  bougies  ;  but  where  the  difeafe  is  purely  fpafmodi-  the  prepuce  through  its  whole  length, 
cal,  they  are  generally  found  to  be  hurtful ;  though  in  other  The  operation  being  performed,  the  parts  are  to  be :  wain* 
cafes,  when  the  violence  of  the  difeafe  is  fo  far  removed,  if  ed  and  cleaned  with  warm  water,  and  the  fore  drefled  witn 
they  can  be  introduced,  they  are  of  fervice,  by  relieving  any  a  little  foft  lint,  and  a  comprefs  of ^  hnen  laid  over  it. 

1  n  __  fl  ‘ _ _ 1  "  1. _ ^  tVi/i  Pd  iKatio  triAn 
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obftrudions  which  may  remain  after  the  remedies  above-men¬ 
tioned  have  been  exhibited.  Coftivenefs  ought  likewife  to  be 
guarded  againft.  The  permanent  ftri&ure  is  to  be  cured 
by  bougies. 

Bougies  a£t  folely  by  prefiure,  and  by  fupporting  the 
part ;  hence  they  fhould  be  fo  large  as  to  fill  the  paffage, 

3 


whole  may  be  retained  by  a  fmall  bag  properly  adapted, 
and  fecured  by  two  ftraps  to  a  bandage  put  round  the 
body.  Tliis  bag  may  be  left  open  at  the  under  end,  to 
allow  the  patient  to  make  water,  without  removing the 
drefiings  ;  but  if  this  be  found  impra&icable,  the  d refunds 
may  be  removed  with  little  inconvenience.  If  the  gkns  £ 
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Phymofis  much  infiamdd  and  excoriated,  care  ftould  be  taken  to 
in^ert  ^nt  ^Prea<^  with  emollient  ointment  between  the 
LL^Jlglans  and  prepuce,  otherwise  troublefome  adhefions  are  apt 
to  enfue.  .  It  is  evident,  that  when  this  difeafe  is  of  the 
venereal  kind,  the  fore  will  not  readily  heal  till  the  poifon 
be  eradicated  from  the  conflitution. 

In  fome  cafes  of  phymofis  the  preputium  is  fo  remarkably 
long,  and  the  contraction  fo  much  confined  to  the  point, 
that  a  circular  incifion  is  preferable  to  a  longitudinal  one  ; 
and  it  is  eafily  effedted,  by  feparating  fuch  a  portion  as 
may  be  found  neceffary  of  the  whole  circumference  of  the 
prepuce.  The  dreffings  in  this  cafe  are  the  fame  as  when 
the  prepuce  is  Hit  open. 

Paraphymofis  is  the  reverfe  of  phymofis,  being  form¬ 
ed  by  a  retraction  of  the  prepuce,  producing  ftridture  be¬ 
hind  the  glans  of  the  penis.  Like  the  former  difeafe,  it 
arifes  mod  frequently  from  a  venereal  infection,  but  may 
be  produced  from  whatever  preternaturally  enlarges  the 
glans  or  conftridts  the  prepuce. 

In  the  incipient  (late,  the  patient  may  generally  be  re¬ 
lieved  by  the  fnrgeon  pufittng  the  glans  gently  back  with 
his  thumbs,  while  with  his  fingers  he  brings  the  prepuce 
gradually  forward.  But  a.  more  effectual  method  than  this 
is  to  inclofe  the  glans  with  one  of  the  hands,  and  prefs 
gently  on  all  fides,  by  which  the  fluids  forming  the  enlarge¬ 
ment  will  be  pulhed  into  the  body  of  the  penis  behind  the 
uriaure.  If  this  method  be  perfevered  in  for  a  confider- 
able  time,  it  will  generally  be  found  to  anfwer  the  pnrpofe : 
but  fhould  it  prove  ineffeaual,  we  may  try  the  effects  of 
cold  applications  ;  and  the  bell  feem  to  be  thofe  of  the 
i at ii r mne  kind.  When  the  penis  is  evidently  much  fwelled 
and  inflamed,  the  patient  fhould  be  kept  cool,  gentle  laxa. 
lives  and  low  diet  fhould  be  preferred,  and  a  number  of 
leeches  applied  to  the  penis.  Should  the  difeafe  ftill  con- 
tinue  to  mcreafe,  and  an  oedematous  fwelling  appear  about 
the  under  part  of  the  prepuce,  an  operation  is  neceffary  to 
prevent  a  mortification  from  taking  place  in  the  glans.  An 
l nation  is  to  be  made  on  each  fide  of  the  penis  immediate¬ 
ly  behind  the  glans,  fo  large  as  completely  to  divide  the 
ftriaure.  The  wound  ought  to  be  allowed  to  blood  freely; 
after  which  a  pledget  fpread  with' Ample  ointment  is  to  fe 
applied,  and  an  emollient  poultice  laid  over  the  whole. 

Sect.  III.  Of  an  Incomplete  Urethra . 

In  children,  efpecially  males,  the  urethra  is  fometime. 
incomplete,  ending  before  it  reaches  the  ufual  place  of  ter- 
m, nation.  Sometimes  it  does  fo  without  any  external  open- 

m  !n  f  °  her-  tlmeST  U  opens  at  3  diftan«  from  the  com- 
mon  termination  In  the  firil  cafe,  a  fmall  trocar  is  to  be 
introduced  m  the  diredion  the  urethra  ought  to  take  till 
the  unne  be  d.lcharged;  after  which,  the  paffage  J  to  be 

«llou?aend  a7  ^  “lfi  °f  tdl  fides  be  rendered 

callous  and  an  opening  preferved.  In  the  other  cafe,  as  the 

•forrii^  W-UC1  -S  foui‘d  affords  a  temporary  oaffage 

■for  the  urine,  it  will  be  better  to  delay  doing  any  opera 
•tion  till  the  patient  be  farther  advanced  in  fife  Uen  it 
is  to  be  performed  as  in  the  former  cafe.  ’ 

irtmduced  as°Pe  if  I0"’  u  Plece  °f  flexihle  «th*er  may  be 
free  if  ’ll  T  tbe  purpofe  of rendering  the  paffa^e 

ee  and  callous,  as  for  carrying  off  the  water  till  a  cure°is 


'fiiade. 

Sect.  IV.  Of  Amputating  the  Penis. 

wilfnot  SUrf/0Und  neC,effary in  ?ertaIn difeafes  which 

tion  and  cancer.  Tiff lff'^  ’  f  Cafes  of  mort:fica- 
ing  it ;  '  following  is  the  method  of  perfotm- 
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A  circular  Incifion  is  fiift  to  be  made  through  the  found  Arrpura. 
fkin  a  little  beyond  the  difeafed  parts;  the  fkin  is  then  to  r/,e 
be  drawn  back  by  an  aiMant,  and  the  body  of  the  penis  ,  1  cnis 
divided  by  one  ftroke  of  the  knife  (fig.  99.)  immediately 
at  the  edge  of  the  retraced  /kin.  The  principal  arteries, 
which  are  two  or  three  on  e?.ch  fide,  are  next  to  be  feenred 
by  ligatures  ;  and  if  an  oozing  of  blood  Hill  continue,  the 
furface  of  the  fore  ought  to  be  dulled  with  fome  flyptic 
•  powder.  To  allow  the  patient  to  make  water,  a  filver  ca¬ 
nula  (fig.  99.  a)  is  to  be  introduced  into  the  urethra,  and 
retained  there  by  two  fmall  ligatures  fixed  to  the  fide  of  the 
canula,  their  other  extremities  being  fattened  to  a  bandage 
put  round  the  body.  The  wound  is  to  be  diefied  with  foft 
lint,  kept  in  its  place  by  a  piece  of  linen  previoufly  perfo¬ 
rated  for  the  introd tfdtion  of  the  canula.  The  drefimgs 
are  to  be  kept  on  by  a  narrow  roller  pa/fed  a  few  times 
round  the  penis,  which,  by  gently  compreffing  the  penis 
upon  the  inftrument,  will  effectually  prevent  any  farther  dif- 
cliarge  of  blood.  The  after  treatment  of  the  fore  fhould 
be  fimilar  to  wounds  in  other  parts  of  the  body.  But  it 
will  not  be  neceffary  to  make  any  farther  compreffion  of  the 
penis  upon,  the  canula,  as  the  difeharge  of  blood  will,  pre¬ 
vious  to  this  time,  be  entirely  flopped.  The  tube  is  to  be 
allowed  to  remain  in  the  urethra  during  the  whole  time  of 
the  cure* 

Before  any  operation  of  this  kind  is  attempted,  the 
furgeon  ought  to  examine  attentively,  whether  the  difeafe 
be  in  the  penis  itfelf,  or  only  in  the  /kin,  as  the  prepuce 
alone  is  frequently  fo  much  enlarged  and  otherwife  difeafed 
as  to  give  caufe  for  fufpicion  that  the  glans  and  body  of  the 
penis  are  likewife  affedted.  This  precaution  is  the  more 
neceffary,  as  feveral  inftances  have  occurred  where  the  glans 
and  body  of  the  penis  have  been  removed,  and,  after  the  .opera¬ 
tion,  have  been  found  perfectly  found.  Previous  to  ampu¬ 
tation,  therefore,  where  there  is  any  caufe  for  fufpicion,  the 
prepuce  fhould  be  flit  open,  and  the  glans  examined,  fo  as 
to  avoid  amputating  more  than  what  is  ablolutely  difeafed.  .150 
It  fometimes  happens  that  the  frsenum  of  the  penis  is  fo°I  &°rt- 
fhort  as  to  give  confiderable  uneafinefs  in  time  of  an  eredtion.  ? efs  of 
When  this  is  the  cafe,  it  may  be  fafely  divided  by  a  pair raBnum* 
of  feiffars,  or  by  a  /harp-pointed  biftoury,  and  the  wound 
dreffed  with  a  little  charpie. 

Sect.  V.  Of  Fi/lula  in  Perinxp, 

The  term  implies  a  firmous  ulcer  in  the  perineum,  com¬ 
monly  communicating  with  the  urethra,  but  fometimes  open- 
mg  into  the  bladder.  The  fame  term  is  alfo  applied  to  fimilar 
lores  opening  into  the  ferotum,  or  into  any  part  of  the  penis. 

1  he  difeafe  may  arile  from  wounds  in  the  bladder,  andCaufesof 
ot  the  urethra,  from  external  violence ;  from  a  laceration  0ffiftula  in 
parts  when  performing  the  operation  of  lithotomy;  from  periniEU” 
incifion  into  the  urethra  for  the  _  extraction  of  calculi  im- 
padted  there  ;  from  finufes  producing  matter  capable  of  cor- 
roding  the  membranous  part  of  the  urethra  ;  from  fuppura- 
tion  111  the  penmeum  in  confluence  of  inflammation  ;  from 
the  urine  palling  through  an  opening  i„  the  urethra  into  the 
pennsum  or  other  neighbouring  parts,  and  rendering  the 
edges  of  the  fore  callous  ;  and  molt  frequently  the  difeafe  is 
occafioned  by  venereal  complaints. 

In  the  treatment  of  this  difeafe,  when  it  is  the  confe- Treatment, 
quence  of  a  general  affeftmn  of  the  fyftem,  a  removal  of  the 
primary  d'forder  is  neceffary  before  a  cure  can  be  attempted. 

When  the  complaint  is  of  a  local  nature,  a  Ample  incifion 
into  the  finus  is  all  that  is  neceffary  ;  and  for  this  purpofe 
S  itaff  is  to  be  introduced  into  the  urethra,  fo  as  to  pafs  the 
opening  at  which  the  urine  is  difeharged.  A  probe,  or  a 
■toall  director,  is  now  to  be  paffed  at  the  external  opening  of 
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-  fnre  till  it  reach  the  ftaff;  and  cutting  upon  it,  the  linns  is 


duced  by  any  other  caufe. 


Chap.  XXX 

If  caiiftic'is  to  be  ufed,  care  Flltula  in 

An o.  • 


to  he  laid  ooen  inrougu  '  ,,  .  rif 

either  in  the  urethra,  or,  if  neceffary,  m  the  bladder  ltfei.. 
When  more  openings  than  one  are_  prefect,  they  are  to  be 
treated  in  the  fame  manner  ;  and  it  the  finufes  ate  tonne  to 
Vi ,  rpmarkablv  hard,  the  removal  of  a  fmall  portion  of  th 
difeafed  part  will  expedite  the  cure,  though  the  confeqnent 


GUCCCi  U  Y  -  ,  .  ,  _ 

ought  to  be  taken  that  it  do  not  injure  the  le&um 
Sect.  III.  Of  Fijlula  in  Ano. 


The  fiftula  in  anois  a  finuous  ulcer  in  the  neighbourhood 
of  the  reftum.  When  it  opens  externally,  and  lias  likewiie 
communication  with  the  gut,  it  is  termed  a  complete 


ration  and  fuppuration  will  render  this  J ^ffe/wTih  A?«fe;but  if  it  has  no  communication  with  the  reftirm,  it 
fary.  After  the  operation,  the  wound  is  to  be  drefcd Jtth  ff  ,  When  the  ulcer  communicates  with  the 

idedeets  of  emollient  ointment,  fo  as  to  allow  it  to  mi  up  is  c  '  Q  externaj  opening,  it  is  named  an  internal 

completely  from  its  bottom.  The  whole  is  to  be  covered  g  >  ^  \  Jt  i#  likewiJe  diftinguiflied  into  fimple  and 

with  a  pledget  of  emollient  o’ntment;  and  proper  comp  n  j  The  firft  is  where  one  or  more  finufes  commu- 

being  applied  over  it,  the  drefT.ngs  are  to  be  fupported  by  compound,  i.  .  .  ,  ,  , . ™.vt.  ,n  the 


If  fymptoms  of  inflammation  be  violent,  an  emollient 
poultice  isPto  be  applied  in  the  courfe  of  twenty-four  hours 
after  the  operation  ;  and  as  foou  as  free  fuppuration  is  foim- 
ed,  light  eafy  dreflings  are  to  be  ufed  till  the  fore  is  com- 
pktely  healed. 


Chap.  XXX.  Difeafes  about  the  Anus. 
Sect.  I.  Of  Hemorrhoid:  or  Piles. 


The  treatment  of  piles  has  been  already  confidered  under 
the  article  Medicine  ;  but  it  fon, climes  happens,  that  al¬ 
though  the  means  mentioned  there  have  been  employed  lie 
difeafe  becomes  fo  violent  as  to  require  the  affiftance  of  the 
furgeon.  Where  the  difeharge  of  .blood  is  fo  great  as  to 
endanger  the  life  of  the  patient,  we  ought  to  attempt  to 
ftop  it  either  by  compreffion,  or  by  fecunng  the  bleeding 
veffels  by  a  ligature  ;  and  here  the  tenaculum  is  pre.era  e 
to  the  needle,  becaufe,  when  the  latter  is  ufed,  a  portion  ot 
the  return  is  apt  to  be  included  in  the  1  is  at uie.  Whe 
piles  arrive  at  fuch  a  fize  as  to  oh  Hr  u  ft  the  paffage  of  the 
faeces,  or  to  produce  great  irritation,  the  removal  of  them 
by  the  knife  or  by  ligature  becomes  neceffary.  1  he  firft 
of  thefe  may  be  ufed  when  their  fize  is  of  fuch  a  nature  as 
pot  to  threaten  a  dangerous  hemorrhagy  ;  hut  when  this  is 
the  cafe,  they  ought  to  be  removed  by  ligature,  the  manner 
of  applying  which  has  been  confidered  under  the  treatment 
of  Polypi.  The  dreffings  are  to  be  of  a  fimple  nature. 


Sect.  II.  Of  Condylomatous  Excrefcences,  Is tc.  of  the  Anus 


Excrescences  are  fometimes  produced  about  the  anus,  I J  _ 

which  from  their  figure  get  the  name  of  fob  uThev  ruTalonc  the*1 ’perTn^rm*  or’ihe  mofcles,  'the  probe 

but  they  are  all  of  the  fame  nature,  and  to  be  cured  by  the  It  they  %  P  follow  the  direction 

LnemL,.  They  gr.w  wi.h,.  ,h«  *.1  »  < K  » f  J i.  .he  fore 

but  more  frequently  are  fituated  at  the  verge  of  the  am  .  of  th  whJlc  the  robe  ;s  entered  at  the  ex- 

They  vary  confiderably  in  their  colour,  figure,  •  If  there  be  a  communication  between  the  gat 


nkatTwith  thiTiuternal  ulcer,  but  where  the  parts  in  the 
neighbourhood  are  found.  The  compound  fiftula  »  where 
the  parts  through  which  the  finusruns  are  hard  and  tolled, 
or  where  the  ulcer  communicates  with  the  bladder,  vagina, 
os  facrum,  and  other  contiguous  parts.  ,  31) 

The  caufes  producing  the  difeafe  may  be,  whatever  tend. 
to  form  matter  about  the  anus,  piles,  condylomatous  turners,^* 
hardened  faces,  or  any  caufe  which  produces  irritation  and 
inflammation,  fo  as  to  end  in  fuppuration.  As  loon  as  a 
fwelling  about  the  anus  appears  to  terminate  in  fuppui  - 
tion  every  thing  ought  to  be  done  which  can  accelerate  the  J;, 
formation  of  matter.  A  proper  degree  of  heat,  warmtos 
poultices,  fomentations,  and  the  Reams  of  warm  water,  arej^ 
the  means  belt  failed  for  this  purpofe  ;  and  as  foon  as  mat-^ 
ter  is  formed,  it  ought  to  be  difeharged  by  a  free  inciiion^fc 
in  the  lowefl:  part  of  the  tumor.  Much  depends  upon  theftuU. 
proper  treatment  here;  for  it  the  opening  be  made  too 
fmall,  or  if  long  delayed,  the  matter  gets  into  the  oote 
cellular  fubftance,  and  inftead  of  producing  one,  produces 
many  finufes,  and  thefe  fometimes  running  to  a  great  depth. 

The  parts  ought  then  to  be  covered  with  foft  lint  lprea 
with  mild  ointment,  and  an  emollient  poultice  kept  conf 
ftantly  over  the  whole.  By  this  any  remaining  hardnefs 
will  be  removed,  the  cavity  will  fill  up  like  lmpofthumous 
tumors  in  other  parts,  and  a  complete  cure  wall  in  general 

foon  be  made.  ,  .  „ 

It  more  frequently  happens,  however,  that  the  Praftl^° 
er  is  not  called  in  till  the  abfeefs  has  burft  o  ltfelf.  and  ti 
matter  has  infiuuated  into  the  furrounding  cellular  iunitance, 

and  tormed  one  or  more  real  fiffuloe. 

The  firft  thing  to  be  done  now  is  to  difeover  the  real 
courfe  of  the  different  finufes,  and  the  probe  is  the  belt  «- 
ftrument  for  this  purpofe.  If  there  be  openings  in  the  ex¬ 
ternal  furface,  there  is  commonly  little  difficulty  m  this. 

.  «  •  _  _  nfnht 


t®  that  of  fplit  garden  beans.  They  feem  originally  to  be 
produftions  of  the  fkin,  though  at  laft  they  lometimes  pro¬ 
ceed  as  deep  as  the  mufcles.  They  frequently  remain  long 
without  producing  much  uneafinefa.  When  this  is  the 
cafe,  they  ought  not  to  be  touched  ;  but  fometimes  they 
become  fo  troublefome  as  to  render  their  removal  neceflary. 

The  fofter  kinds  can  frequently  be  removed  by  rubbing 
them  often  with  gentle  efchaiotics,  as  crude  fal  ammoniac, 
or  pulvis  labinae  ;  but  the  harder  kinds  are  to  be  removed 
chiefly  by  lunar  cauftic,  or  by  the  knife  ;  the  latter  o 
which  is  greatly  preferable,  and  may  be  done  with  the  ut- 

The  fores  are  afterwards  to  be  treated  like  wounds  pro- 


We  difeover  with  cer 

tainty  if  a  firms  communicate  with  the  air0* 

faeces  are  difeharged,  or  when  any  mild  fluid  injected  return 

by  the  anus.  , 

After  the  courfe  of  the  fmushas  been  difeovered,  the 
thod  of  cure  is  next  to  be- confidered.  Aftrmgent 
efcharotic  injections,  preffure,  and  fetons,  are  iniupporta  e, 
on  account  of  the  violent  pain  which  they  produce,  ihe  on  jr 
method  therefore  of  bringing  on  a  proper  degree  o  i  - 
flammation  is  a  free  incifion  along  the  whole  courie  o 
finus.  The  courfe  of  the  different  finules  having  been  p«> 
vioufly  difeovered,  a  laxative  ought  to  be  given  on  the 
preceding  this  operation,  and  a  clyfter  an  hour  or  two 
fore  performing  it.  The  patient  is  to  be  placed  w 


Chap. 
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Fiftula  in  back  towards  a  window,  while  his  body  leans  upon  a  bed,  one  end  to 
Ano-  table,  or  chair.  The  finger  of  the  furgeon  is  to  be  rubbed 
over  with  oil,  and  introduced  into  the  redum.  The  end 
of  a  crooked  probe-pointed  biftoury  (fig.  ico.)  is  then  to 
be  pafied  into  the  fiftula,  arid  pufhed  againft  the  finger  in 
the  redum,  if  the  fiftula  be  complete.  But  in  cafes  of  in¬ 
complete  fiftulse,  the  point  of  the  inflrument  muff  be  made 
to  perforate  the  gut  before  it  can  reach  the  finger.  Some 
make  the  perforation  with  a  fharp*pointed  biftoury,  which 
can  be  made  to  flip  along  the  fide  of  a  probe-pointed  one, 
as  at  fig.  tot.  After  the  biftoury  ha9  reached  the  cavity 
of  the  redum,  the  point  of  it  is  then  to  be  brought  out  at 
the  anus,  and  a  cut  made  downwards  to  lay  the  fin  us  com¬ 
pletely  open.  In  this  operation  the  fphinder  ani  mufcle  is 
commonly  cut,  if  the  finus  be  high;  but  no  inconvenience  is 
found  to  arife  from  this  circumftance.  It  fometimes, 
though  rarely,  happens,  that  the  finus  goes  beyond  the 
reach  of  the  finger,  and  even  as  high  as  the  upper  end  of 
the  facrum.  The  only  thing  which  can  be  done  in  this 
cafe  is  to  cut  as  high  as  the  finger  can  go,  fo  as  to  give  a 
free  and  eafy  vent  to  the  matter. 

Some  praditioners,  with  a  view  to  prevent  troublefome 
hemorrliagies,  and  others  to  free  the  patient  from  the  dread 
of  the  knife,  have  pr,opofed  to  open  the  finufes  by  means  of 
ligature  (fig.  102.).  By  introducing  one  end  or  a  piece  of 
lilver  or  leaden  wire  into  the  finus,  then  bringing  it  out  at 
the  anus,  and  twifting  the  ends  together,  the  contained  parts 
may  be  fo  compreffed  as  to  produce  a  complete  divifion  of 
them.  But  this  is  both  more  painful  and  tedious  than  the 
356  fcalpel,  and  appears  to  be  by  no  means  neceffary. 

Method  of  When  the  prefence  of  an  occult  fiftula  is  fufpeded,  its 
thepre-111^  exi'^ence  ought  hrft  to  be  fully  ascertained,  by  examining 
fence  of  an  whether  the  matter  which  is  pafied  by  flool  proceeds  from 
occuit  filtu-an  ulcer  in  the  bowels  or  from  an  abfeefs  at  the  fide  of  the 
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anus.  It  is  difeovered  by  matter  from  the  bowels  being 
mixed  with  the  faeces,  and  no  pain  about  the  anus.  In  oc¬ 
cult  fiftula,  a  hardnefs,  fwelling,  and  difcoloration,  are  ob- 
ferved  upon  fome  fpot  near  the  anus,  and  there  is  a  fenfn- 
tion  of  confiderable  pain  upon  prefiure  being  made  upon  it. 
i  he  operation  in  this  is  the  fame  with  that  in  the  other 
two  varieties  of  the  diforder  ;  only  that  an  opening  is  pre- 
vionfiy  to  be  made,  by  a  lancet  or  fcalpel,  in  that  fpot 
where  the  rtiatter  appears  to  be  lodged.  By  this  the  fore 
will  be  reduced  to  a  complete  fiftula,  and  the  reft  of  the 
operation  will  be  eafily  performed. 

In  this  manner  the  different  finufes  are  to  be  operated 
upon,  when  m  a  fimple  ftate  ;  but  in  thofe  of  a  compound 
nature,  where  the  parts  in  the  vicinity  of  the  fores  have* 
been  feparated  from  each  other  by  an  effufion  of  matter  into 
the  cellular  fubftance,  and  where  all  the  under  end  of  the 
redum  lias,  in  fome  rare  cafes,  been  attached  from  the  fur¬ 
rounding  parts,  two  modes  of  operating  have  been  re¬ 
commended  ;  either  to  remove  a  confiderable  portion  of  the 
external  integuments,  fo  as  to  give  free  vent  to  the  matter  ; 
or  to  extirpate  all  the  lower  end  of  the  redum  which  is 
tound  to  be  detached  from  the  furrounding  parts.  But 
from  the  pain  and  fubfequent  difhefs  which  they  occafion, 
thefe  methods  are  judicioufiy  laid  afide.  All  that  is  necef- 
iary  to  be  done  here  is  to  lay  the  detached  portion  of  gut 
completely  open,  as  in  cafes  of  fimple  fiftula  ;  but  if  this 
be  inefficient  for  allowing  the  gut  to  apply  properly  to  the 
contiguous  parts,  another  incifion  Ihould  be  made  on  the 
oppofite  fide.  If  the  neighbouring  bones  be  found  found,  and 
tfie  conftitmtion  in  other  rcipefts  be  unimpaired,  a  complete 
cure  will  probably  be  obtained.  F 

1  he  matter  fometimes  infinuates  itfelf  between  the  fkin 
and  mufcles  of  the  perinasum,  or  of  the  hip.  When  this  is 
GDierved,  the  fac  produced  by  it  ffiould  be  laid  open  from 


the  other  by  one  or  more  meifions  as  circum- 
fiances  may  require.  Sometimes,  from  negled  or  improper 
treatment,  the  matter  colleded  does  not  find  a  proper  out¬ 
let,  and  then  the  parts  moll  contiguous  to  it  inflame,  be* 
come  painful,  and  gradually  acquire  fuch  a  morbid  caliofity 
as  to  put  on  a  feirrhous  appearance.  I11  filch  cafes  a  cure 
may  be  effeded  by  giving  free  vent  to  the  matter,  prevent¬ 
ing  every  future  colledion,  and  inducing  and  preferving  a 
fuppuration  in  the  fubftance  of  the  parts  chiefly  affeded. 

To  accomplifh  this  laft  circumftance,  however,  it  may  fome¬ 
times  be  neceffary  not  only  to  lay  the  finufes  freely  open, 
but  to  cut  in  upon  the  obdurated  parts.  3 {8 

The  different  finufes  having  been  laid  open,  care  muff  beTreatmen* 
taken  to  apply  the  necefi'ary  dreffings.  Upon  this  much  ofa^ter 
the  fuccefs  attending  the  operation  depends.  Dry  lint,  till^c  fmufer. 
lately,  was  much  ufed  by  practitioners  ;  but  it  has  been 
found  to  produce  fo  much  irritation,  efpecially  when  too 
much  crammed  in,  as  to  be  one  of  the  caufes  of  that  di-? 
arrhcea  which  is  frequently  fo  troublefome  after  operations 
of  this  kind.  Inftead,  therefore,  of  this  fort  of  dreffing* 
pledgets,  lint,  or  foft  old  linen  fpread  with  any  fimple  oint¬ 
ment,  are  to  be  preferred.  After  the  fores  have  been  clear¬ 
ed  from  clotted  blood,  the  pledgets  are  to  be  gently  infi- 
mated  between  their  edges,  but  not  to  fuch  a  depth,  or 
with  fuch  force,  as  to  give  any  uneaiinefs.  This  being  done* 
and  a  comprefs  of  foft  linen  with  a  T  bandage  being  ap¬ 
plied  over  the  whole,  the  patient  is  to  be  carried  to  bed  ; 
and  the  dreffings  being  renewed,  either  after  every  ilool,  or* 
when  thefe  are  not  frequent,  once  in  the  twenty  four  hours, 
the  fores  will  generally  fill  up  from  the  bottom,  and  will 
at  laft  cicatrize  in  the  fame  manner  as  wounds  in  any  other 
part  of  the  body.  Sometimes,  however,  they  acquire  a  foft* 
flabby,  unhealthy  afped,  and  the  matter  difeharged  from 
them  is  thin,  fetid,  and  occafionally  mixed  with  blood. 

Thefe  appearances  may  fometimes  arife  from  fome  part  of 
a  finus  having  been  overlooked.  In  this  cafe  advantage 
may  follow  from  the  part  being  laid  completely  open.  But 
it  more  ufually  proceeds  from  fome  affedion  of  the  general 
fyftem;  and  till  this  is  eradicated  the  fores  cannot  be  expeded 
to  heal. 

In  the  cure  of  fores  in  other  parts  of  the  body,  pradi- 
tioners  have  fometimes  found  great  advantage  to  arife  from 
the  ufe  of  ifiues.  The  fame  thing  is  now  found  to  be  ap¬ 
plicable  here.  Wherever  therefore  fiflulae  are  of  long 
Handing,  while  any  diforder  exiiting  in  the  conftitution  13 
properly  attended  to,  praditioners  recommend,  that  an 
iffue,  in  proportion  to  the  quantity  of  the  matter  difeharged 
by  the  lores,  Ihould  be  immediately  employed.  In  thia 
way,  if  the  bones  in  the  neighbourhood  are  not  difeafed, 
there  will  be  reafon  to  exped  that  a  complete  cure  will  be 
obtained. 

Sect.  IV.  Of  ProLipfus  /Inu 

This  is  a  protrufion  of  part  of  the  redum  beyond  the 
anus.  It  is  often  occafioned  by  debility  of  the  parts,  but 
is  moft  frequently  owing  to  violent  exertions  made  in  the 
redum  in  confequence  of  irritation.  The  redudion  fhould 
be  effeded  as  foon  as  poffible  ;  for  although  this  part  of  the 
mteftine  can  bear  expofure  to  air  much  longer  than  any  of 
the  reft,  yet  allowing  it  to  remain  a  long  time  out  would  lie 
attended  with  great  uneafineis,  and  probably  with  danger. 

In  the  redudion,  the  tumor  ought  to  be  fupporteci  with, 
the  palm  of  one  hand,  while  with  the  fingers  of  the  other 
the  part  of  the  gut  laft  protruded  is  to  be  returned.  If  the 
gut  has  been  long  expofed  previous  to  the  redudion,  vene- 
iedion  may  become  necefi'ary,  and  gentle  aftringents  may 
be  applied  to  the  part.  The  patient  during  the  redudion 
is  to  be  kept  in  a  reclined  jofture.  As  foon  as  the  bowels 

^  %  are 
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)mperfora- are  returned,  a  proper  bandage  ^fig.  *03. )>  is  to  be  applied, 
ted  Anus.  guch  remedies  are  afterwards  to  be  exhibited  as  molt  tend 
£0  rec0ver  the  tone  ot  the  parts. 

Sect.  V.  Of  Imperforated  Anus. 

Th is  diforder,  though  not  frequent,  now  and  then  occurs ; 
and  when  prefent,  unlefs  fpeedy  relief  be  given,  mull  prove 
fatal.  In  feme  cafes,  the  end  of  the  redum  protrudes  at 
the  ufual  fituation  of  the  anus,  and  is  only  covered  with  the 
common  integuments  ;  but  in  others,  no  termination  ot  that 
prut  is  difcoverable.  Sometimes  the  re&um  ends  within  an 
inch  of  the  ufual  feat  of  the  anus  ;  at  others,  it  reaches  no 
farther  than  the  top  of  the  facrum.  In  fome  cafes  it  ter¬ 
minates  in  the  bladder ;  in  others,  in  the  vagina.  In  the 
mod  favourable  cafes,  where  the  rc&um  protrudes,  an  open¬ 
ing  may  be  readily  made  by  a  fcalpel  or  lancet  ;  but  when 
no  diredion  of  this  kind  is  met  with,  an  incifion  is  then  to 
be  made  in  the  place  where  the  anus  is  ufually  fituated,  and 
is  to  be  continued  in  the  dire&ion  of  the  os  coccygis 
and  facrum,  which  is  the  courfe  the  inteftine  commonly 
takes.  The  finger  is  to  be  ufed  as  a  dire&or  along  it  ; 
the  parts  are  to  be  cut  either  till  feces  are  obferved,  or  till 
the  incifion  has  been  made  the  length  of  the  finger. .  11 
ft  ill  the  feces  do  not  appear,  a  lancet-pointed  trocar  is  to 
be  pufhed  forward  upon  the  linger  in  fuch  a  dire&ion  as 
the  operator  thinks  will  molt  probably  reach  the  gut.  An 
artificial  anus  is  likewife  to  be  attempted,  where  the  gut 
terminates  in  the  bladder  or  vagina.  After  the  operation, 
the  greateft  attention  is  necefiary  to  preferye  the  opening 
which  has  been  made.  Subltances  which  irritate  lealt  are 
the  molt  ufeful ;  fuch  as  doffils  of  lint  moiftened  m  oil,  and 
Tolls  of  foft  bougie  plafter.— We  fhall  conclude  this  chapter 
with  two  fhort  fe&ions  of  imperforated  hymen  and  prolapfus 
Uteri,  though  they  do  not  properly  come  under  it. 

Sect.  VI.  Of  an  Imperforated  Hymen . 

When  the  hymen  is  imperforated,  the  moft  troublefome 
fymptoms,  at  a  certain  period  of  life,  may  be  produced  by 
the  accumulation  of  that  fluid,  which  ought  to  be  difeharged ; 
for  then  a  tumor  is  formed,  by  which  the  moft  violent  bear¬ 
ing-down  pains  are  occafioned.  Thefe  increafe  in  feverity 
to  fuch  a  degree,  as  fometimes  to  be  miftaken  for  labour- 
pains.  They  difappear,  however,  during  the  intervals  of 
the  accuftomed  periods.  In  the  treatment  of  this  difeafe,  all 
that  is  necefiary  is  to  make  either  a  Angle  or  a  ducial  in¬ 
cifion  into  the  obftru&ing  membrane,  and  then  to  prevent 
the  accretion  of  its  edges  by  doflils  of  lint  fpread  with  fome 
emollient  ointment  till  the  parts  are  healed. 

Sect.  VII.  Of  Prolapfus  Uteri 

This  is  a  falling  down  of  the  uterus,  occafioned  by  de¬ 
bility  or  by  excefiive  ftraining  in  the  time  of  parturition. 
The  diforder  feldom  occurs  before  child-bearing,  and  is  com¬ 
monly  met  with  in  thofe  who  are  fomewhat  advanced  in  life. 
The  parts  protruding  are  to  be  reduced  by  gentle  preflure, 
while  the  patient  is  put  in  an  horizontal  pofture.  Peffaries 
(  fig.  9 1 .  a  and  b)  are  to  be  employed,  which  ought  to  be  made 
of  the  Kghteft  materials,  finely  polifhed,  and  fomewhat  com- 
prefiible  and  none  poffefs  thefe  qualities  in  a  more  perfect 
degree  than  a  peflary  made  of  the  ekftic  gum-bottle.  'I  his, 
or  whatever  elfe  may  be  ufed  to  anfwer  the  purpofe,  ia  to 
be  retained  by  a  proper  bandage  till  by  tonic  medicines  the 
parts  recover  ftrength  to  retain  their  natural  fituation. 

Chap.  XXXI.  Of  Luxations . 

Sect.  I.  Of  Luxations  in  general .. 

A  bone  is  faid  to  be  luxated  when  that  part  of  it  form- 
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Irto*  a  toint  is  moved  out  of  its  place.  When  the  bone  is  bmt ml 
forced  entirely  out  of  its  cavity,  the  luxation  is  termed  com* 

Dlete  •  when  this  is  not  the  Cafe,  it  is  partial  or  incomplete.  v 
When  there  is  alfo  a  wound  of  the  foft  parts  communicating 
with  the  joint,  it  is  called  a  compound,  and  when  there  is 

no  wound,  a  fimple  luxation .  359 

The  common  fymptoms  of  a  diflocated  bone  are,  inability  Symptom 
to  move  the  injured  limb  ;  pain,  tendon,  deformity  in  theofbwfc 
part  affe&ed  ;  and  fometimes  inflammation,  fubfultus  teudi- 
num,  and  fever  :  and  thefe  three  laft  are  greateft  in  partial 
d'flocations.  The  fwelling  which  firft  appears  is  always  inflam¬ 
matory;  but  afterwards  a  fecondary  fwelling  comes  on,  teem- 
ingly  cedematous,  and  probably  owing  to  the  preflure  of  the 
lymphatics  by  the  diflocated  bone.  3fc 

In  judging  of  tlie  practicability  of  reducing  a  luxation, Prognofc 
we  ought  to  attend  to  its  nature  and  extent,  the  other  cir- 
cumftances  with  which  it  may  be  complicated,  and  the 
length  of  time  which  it  has  continued.  When  a  bone  is 
only  partially  diflocated,  it  is  evident  that  it  may  be  redu¬ 
ced  with  much  more  eafe  and  certainty  than  where  it  is 
completely  difplaced.  It  is  evident  alfo  that  fraflure  at- 
tending  diflocation  muft  render  reduction  much  more  dilti- 
cult  and  uncertain.  Indeed,  when  both  the  bones  forming 
the  joint  are  broken,  there  is  the  greateft  hazard  of  its  re- 
maining.ftiff  during  life,  even  when  the  greateft  attention 
has  been  paid.  Luxated  bones  are  moft  eafily  reduced  im- 
mediately  after  they  are  difplaced  :  the  difficulty  indeed  of 
reducing  them  is  generally  proportional  to  the  time  that  has 
•intervened  fince  the  accident  happened.  When  a  bone  has 
been  fome  time  lodged  among  the  contiguous  mufcles,  it 
forms  a  focket  for  itfelf,  and  is  firmly  grafped  by  the  iur- 
rounding  foft  parts.  The  cavity,  too,  from  which  it  was  dil- 
lodged  may  be  partially  filled  with  fome  of  the  furrounding 
foft3  parts,  or  at  lead  diininifhed  by  the  conftant  aCtion  of 
the  contiguous  mufcles  on  its  cartilaginous  brim.  Diilec- 
tions,  however,  fhow,  that  infpiffated  fynovia  does  not,  as 
was  formerly  fuppofed,  fill  up  this  cavity.  In  delicate  con- 
ftitutions  and  advanced  periods  of  life,  when  the  mufcles 
o-ive  little  refinance,  diflocations  are  more  eafily  reduced 
than  in  the  vigour  ot  youth  or  in  robuft  conftitutions.  .  3(1 

In  the  treatment,  we  ought,  1.  To  reduce  the  diflocation  fort 
with  as  much  eafe  and  expedition  as  pofiible;  2.  Retain  the 
bone  in  its  fituation  till  the  parts  have  recovered  their  tone; 
and,  3.  Obviate  all  uneafy  fymptoms. 

1 .  When  the  furrounding  fkin  and  mufcles  are  much  con- 
tufed  and  inflamed,  we  fliould  endeavour  to  remove  the  in¬ 
flammation  by  local  blooding,  fatumine  applications,  and 
laying  the  limb  in  an  eafy  pofture,  before  we  attempt  to  re¬ 
duce  the  bone,  as  confiderable  injury  may  be  done  by  ftretch- 
ing  a  limb  while  the  parts  furrounding  the  joint  are  mfla- 
med.  The  upper  part  of  the  limb  ftiould  be  kept  Heady 
while  the  furgeon  endeavours  to  replace  the  under  bone, 
which  alone  is  commonly  difplaced.  This  is  not  eafily  done, 
for  the  contra&ile  power  of  the  mufcles  ads  ftrongly  againit 
every  attempt,  and  not  only  draws  it  beyond  the  contiguous 
bone  againft  which  it  fhould  be  placed,  but  frequently  forces 
it  out  of  its  natural  fituation,  and  fixes  it  firmly  in  fome  neigh¬ 
bouring  cavity,  from  which  it  is  with  difficulty  remove  • 

To  prevent  this  refiftance  S8  much  as  pofiible,  the  mufcles 
ought  to  be  put  into  a  ftate  of  relaxation.  If  this  is  pro¬ 
perly  done,  the  force  necefiary  for  reducing  a  luxated  bone 
may  generally  be  obtained  from  afliftants  alone  ;  fometimes, 
however,  machinery  is  required,  and  various  inftrumenu 
have  been  invented  for  this  purpofe.  Freke’s  machm 
is  the  moft  generally  ufed.  The  force  ought  always  to  be  ap¬ 
plied  in  a  gradual  manner,  and  to  the  diflocated  bone  alone, 
not  to  any  more  diftant  parts  of  the  limb. .  After  the  en  o  1 
diflocated  bone  Is  brought  into  a  line  with  that  to  wluc  ^ 
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Luxations  is  oppofed,  the  reduftion  *is  eafily  completed  either  by  the 
of  the  a<^ion  of  the  mufcles  alone,  or,  if  that  is  not  fufficient,  by 
S^preffm. 

and  Neck.  2.  After  the  reduction  there  is  feldom  any  difficulty  in 
— v— — '  retaining  the  bone  in  its  place,  unlefs  it  has  often  been  dif- 
located  before.  All  that  is  neceffary  is  to  place  the  limb  in 
a  relaxed  poilure,  and  to  fupport  the  bone  with  a  bandage 
till  the  parts  have  recovered  their  tone. 

3.  The  moil  urgent  fymptoms  which  accompany  difloca- 
tions  are,  pain,  inflammation,  and  fwelling.  Thefe  ufually 
abate  foon  after  the  reduftion.  If  any  degree  of  inflamma¬ 
tion  remain,  the  ufe  of  leeches  is  the  bed  remedy. 

When  diflocated  bones  are  accompanied  with  frafture 
near  the  joint,  the  frafture  mud  be  allowed  to  heal  before 
reduftion  be  attempted.  This,  however,  is  not  always  necef¬ 
fary  in  very  fmall  bones,  as  thofe  of  the  fingers.  When  the 
%  frafture  is  at  a  didance  from  the  joint,  the  diflocation  may 
Treatment  generally  be  reduced  immediately.  Compound  luxations  are 
of  com-  to  be  treated  nearly  as  compound  iraftures.  After  the 
ations  *UX*  ^one  *s  replaced,  leeches  fhould  be  applied  to  abate  the  in¬ 
flammation  ;  after  which  the  fore  fliould  be  dreffed  with 
Goulard’s  cerate,  or  any  other  mild  ointment,  and  the  pain 
moderated  by  opiates  and  a  low  regimen  :  care  ought  alfo 
to  be  taken  that  no  matter  lodge  about  the  joint.  When 
luxations  are  produced  by  tumors  or  colleftions  of  matter  in 
the  neighbourhood  of  the  joints,  they  may  be  confidered  as 
incurable  :  when  they  proceed  from  too  great  a  relaxation 
of  the  ligaments  and  tendons  of  the  joint,  the  bone  can  hard¬ 
ly  be  prevented  from  being  now  and  then  difplaced  ;  but 
the  inconvenience  may  be  fomewhat  obviated  by  f up  porting 
the  limb  with  a  proper  bandage,  by  the  ufe  of  the  cold  bath, 
and  by  eleftricity. 


363 

Luxations 
cf  the 
bones  of 
the  crani¬ 
um. 

364 
Of  the 
bones  of 
the  nofe. 


Sect.  II.  Luxations  of  the  Bones  of  the  Head  and  Neel . 

If  the  bones  of  the  cranium  be  feparated  by  external  in¬ 
jury,  all  that  can  well  be  done  is,  to  fupport  the  parts  by  a 
bandage,  to  prevent  inflammation,  to  keep  the  patient  quiet, 
and  in  a  proper  pofture  during  the  cure.  The  bones  of  the 
nofe  are  feldom  luxated  without  frafture  :  when  they  are, 
the  injury  is  eafily  difeovered  by  the  touch.  When  one  of 
the  bones  is  driven  inwards,  it  may  be  raifed  and  reduced  by 
pufhing  a  tube  of  a  proper  fize,  and  covered  with  foft  lint, 
into  the  noftril ;  which  may  be  afterwards  retained  till  there 
is  no  danger  of  the  bone  being  again  difplaced.  If  the 

365  bone  be  luxated  outwards,  it  may  be  reduced  by  the  fingers, 
Of  the  low- and  retained  by  a  double-headed  roller.  The  lower  jaw  is 
er  jaw.  luxated  moll  frequently  when  the  mouth  is  opened  widely  ; 

it  can  only  take  place  forwards  and  downwards,  which  are 
leaf!  furrounded  by  the  neighbouring  parts  :  both  Tides  are 
generally  luxated  at  once  ;  and  in  that  cafe  the  mouth  is 
opened  wide,  the  chin  thrown  forwards  and  towards  the 
bread.  When  only  one  fide  is  diflocated,  the  mouth  is  dif- 
torted,  and  wided  on  the  found  fide  of  the  jaw,  which  is 
drawn  a  little  towards  the  contrary  fide.  The  patient  fhould 
be  feated,  and  his  head  fupported.  The  furgeon  fhould  pufh 
ins  thumbs,  protefted  by  a  covering  of  dronp-  leather,  as  far 
as  poflible  between  the  jaws,  and  then  with’ his.  fingers,  ap¬ 
plied  on  the  outfidc  of  the  angle  of  the  jaw„  endeavour  to 
bring  it  forward  till  it  move  a  little  from  its  filiation.  He 
fhould  then  prefs  it  forcibly  down,  and  the  condyles  will  im¬ 
mediately  flip  into  their  place.  The  thumbs  ought  to  be 
indantly  withdrawn,  as  the  patient  is  apt  to  bite  them  in¬ 
voluntarily.  The  patient  fhould  forfome  time  avoid  much 

366  Ipeaking  or  opening  his  mouth  wide. 

hcad  .ls  I,lxafe£  il  commonly  falls-  forward  an 
the  break  the  patient  is  mftantly  deprived  of  fenfe  and  mo- 
tion,  and  foon  dies  if  the  luxation  be  not  quickly  reduced. 
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In  reducing  the  luxation,  the  patient  fliould  be  placed  on  Luxations j 
the  ground,  and  fupported  by  an  affiftant:  the  furgeon  s^^q4 
(landing  behind  fhould  gradually  pull  up  the  head,  while  the  Qnccygi*, 
fhoulders  are  prefied  down  by  thh  affiftant  till  the  bones  are  Clavicle, 
brought  into  their  place,  which  is  known  by  a  fudden  crack  and  Ribs.^ 
or  noife  :  if  the  patient  be  not  dead,  he  immediately  recovers  * 
his  faculties,  at  lead  in  fome  meafure.  He  fhould  then  be 
put  to  bed  with  his  head  elevated  and  retained  in  one  pof¬ 
ture.  He  fhould  lofe  a  quantity  of  blood,  and  live  for  fome 
time  on  a  low  diet. 

Sect.  III.  Luxations  of  the  Spine,  Os  Coccygis ,  Clavicle , 
and  Ribs . 

36; 

The  vertebrae  are  fometimes  partially,  but  hardly  ever  Luxations 
completely,  diflocated  without  frafture.  When  they  occur  °f  thever- 
high  up,  they  are  attended  with  the  fame  fymptoms  as  dif-te^rS‘ 
location  of  the  head:  when  farther  down,  befides  diflortion 
of  the  fpine,  paralyfis  enfues  of  every  part  of  the  body  fitu- 
ated  under  the  luxated  bone;  there  is  commonly  alfo  either 
a  total  fuppreffiou  of  urine,  or  it  is  difeharged  involuntarily 
together  with  the  faeces.  As  luxations  of  this  kind  are  ge¬ 
nerally  owing  to  falls  or  violent  blows,  the  difplaced  verte¬ 
bra  is  driven  either  forwards  or  to  one  fide  ;  it  is  therefore 
very  difficult  to  reduce  it.  The  befl,  as  well  as  the  fimplefl 
method,  is  to  lay  the  patient  on  his  face  over  a  cylindrical 
body,  as  a  large  calk,  and  at  the  fame  time  to  attempt  to  re¬ 
place  the  bone  with  the  fingers.  If  the  bone  be  very  much 
dil  placed,  there  is  very'  little  reafon  to  hope  for  fuccefs.  353 
The  os  coccygis  is  more  liable  to  diflocation  than  any  other  Of  the  03  r 
part  of  the  fpine.  It  is  fometimes  forced  outwards  in  labo-CGCCy£il5, 
nous  biiths.  This  is  difeovered  by  the  great  pain  which  is 
felt  at  the  conneftion  of  the  os  coccygis  with  the  facrum, 
and  by  the  bone  appearing  to  be  difplaced  when  examined. 

It  may  generally  be  eafily  reduced  by  preffure  with  the  fin* 
gers.  The  belt  fupport  afterwards  is  a  comprefs,  with  the 
I  bandage.  When  the  coccyx  is  luxated  inwardly,  the 
patient  complains  of  fevere  pain,  tenefmus,  and  a  fenfe  of 
fuliiefs  in  the  reftum  ;  the  faeces  are  palled  with  difficulty* 
and  in  fome  cafes  a  fuppreffion  of  urine  takes  place.  The 
injury  is  eafily  difeovered  by  introducing  the  finger  into  the 
anus.  In  this  cafe  the  bone  fhould  be  prefied  outwards,  by 
introducing  the  fore  and  middle  fingers  of  one  hand  dipped 
in  oil  into  the  reftum,  and  fupporting  the  parts  which  cor¬ 
respond  with  it  externally  till  the  reduftion  is  accomplished. 

Hiflocations  of  thefe  bones  are  apt  to  excite  inflammation* 
which  often  terminates  in  dangerous  abfeeffes  ;  it  ought 
therefore  to  be  guarded,  agaiiift  by  every  means  in  our 
power.. 

The  clavicle  is  moft  frequently  luxated  at  its  jSin&ion  Of  th/d*. 
with  the  flernum  ;  becaufe  the  violence  which  produces  thevid^ 
injury,  is  generally  applied  to  the  fhoulder.  The  luxation  is 
diicovered  by  pain  in  the  part,  by  the  projection  of  the 
bone,  and  by  the  immobility  of  the  fhoulder.  It  is  eafily 
reduced  by  pufhing  the  bone  into  its  place  with  the  fingers, 
while  an  affiftant  draws  back  the  arms  and  fhoulders.  It  is 
not  fo  eafy  to  retain  the  bone  in  its  place.  When  it  is  the 
inner  extiemity  of  the  clavicle  which  has  been  diflocated, 
the  fhoulder  fhould  be  kept  in  its  natural  fituation,  neither 
raifed  nor  depreffed  :  the  fore  arm  fliould  be  fupported,  ag, 
fhould  alfo  the  head  and  fhoulders,  and  a  moderate  preffure 
fhould  be  made  upon  the  difplaced  end  of  the  bone.  For 
this  purpofe  the  machine  reprefented  fi*.  104.  the  invention 
of  Mr  Park  of  Liverpool,  anfwers  beft.  But  when  the 
outer  extremity  of  the.  clavicle  has  been  diflocated,  the 
fhoulder  mull  be  confiderably  raifed,  the  arm  fupported  in 
a  fling,  and  the  bone  kept  in  its  proper  fituation  by  u 
fmall  complefs  placed  over  its  end,  and  fecured  by  a  rol¬ 
ler  tunning  the  figure  8  y  or  it  may  be  retained  by  the 

machine 
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l.uxattons  niachine  above  mentioned.  The  bandage  ought  to  be  re- 
ofthe  tained  for  a  considerable  time. 

Luxations  of  the  ribs  are  exceedingly  rare.  Ihe  fymp- 
or  fix! re-  toms  are  nearly  the  fame  with  thofe  anting  from  fracture, 
mities.  only  that  the  pain  is  more  fevere  at  the  articulation,  ana 

v - '  that  no  other  fpot  but  that  will  yield  to  preflure.  All  that 

nf  .,  Can  be  done  is  to  bead  the  body  forward  over  a  cafk  or  fome 
1  C  11  **  fitch  body,  in  order  to  affift  the  vifcera  in  preffing  out  the 
rib.  Bandages  are  of  little  ufe.  The  patient  ftiould  be 
kept  quiet,  and  fed  on  a  low  diet :  inflammation  ftiould 
be  prevented,  and  opiates  given  if  he  has  a  troubkfome 
cough. 

Sect.  IV.  Luxation  of  the  Bones  of  the  Superior  Ex¬ 
tremities . 


37t 

I/.jx.u  ion 
of  tie  head 
t  f  the  os 
humeri. 


3?a 

Method  of 
redudior.. 


Various 
methods  of 
extending 
the  arm. 


The  head  of  the  os  humeri  is  mod  frequently  diflocated 
forwards  and  downwards,  fometimes  downwards  and  back¬ 
wards,  but  never  upwards  without  a  fracture  of^that  part 
of  the  fcapula  which  is  placed  above  the  joint,  .  The  luxa¬ 
tion  is  difeovered  by  the  patients  inability  to  raife  his  arm, 
by  violent  pain  attending  the  attempt,  by  the  luxated  arm 
being  of  a  different  length  from  the  other,  by  the  head  of 
the  humerus  being  felt  out  of  its  natural  fituation,  while  a 
vacuity  is  perceived  under  the  acromion,  and  by  the  fiatnefs 
of  the  injured  joint,  while  the  found  one  has  its  natural  ful- 
nefs.  When  the  luxation  is  of  long  (landing,  the  whole  arm 
is  apt  to  become  ccdematous. 

The  patient  (hould  be  feated  on  a  chair,  and  his  body  fe- 
cured  by  a  broad  belt  paffed  round  it,  and  held  by  affiftants. 
Hie  elbow  fhould  be  bent,  in  order  to  relax  the  mufcles  on 
the  fore  part  of  the  luxated  joint.  A  firm  leather  belt  four 
or  five  inches  broad,  with  ftrong  flraps,  and  lined  with  flan¬ 
nel,  is  to  be  tied  round  the  arm  immediately  above  the  el¬ 
bow :  affiftants  are  to  extend  the  arm  gradually,  by  pulling 
thefe  ftraps,  while  another  affiftant  draws  back  the  fcapula. 
The  furgeon  (lands  on  the  outfide  of  the  arm,  dire&s  the 
affiftants,  and  varies  the  dire&ion  of  the  extenfion,  accord¬ 
ing  to  the  fituation  of  the  head  of  the  bone.  foon  as 

the  head  of  the  bone  has  cleared  the  brim  of  the  focket,  the 
mufcles  draw  it  into  its  place,  a  crack  is  heard,  the  patient 
is  relieved,  and  the  anterior  part  of  the  (houlder  acquires  its 
ufual  fulnefs. 

Various  other  methods  of  extending  the  arm  have  been 
propofed  in  difficult  cafes;  as,  fufpcndtng  the  patient  by  the 
luxated  arm  over  the  flep  of  a  ladder  or  the  top  of  a  door, 
raffing  him  up  by  the  arm  with  ropes  running  over  pulleys 
fixed  in  the  ceiling  of  a  room,  &c.  The  jerk  produced  by^ 
the  body  being  fuddenly  raifed  and  let  down  again  on  a  fea¬ 
ther  bed,  has  fometimes  fucceeded  when  other  means  have 
failed.  A  gentler  method  is  to  lay  the  patient  en  the  floor, 
while  two  or  three  (lout  men  (landing  on  a  table  lay  hold  of 
him  by  the  arm  and  pull  him  up-  But  all  thefe  methods 
are  in  danger  of  lacerating  the  foft  parts  by  the  fnddennefs 
with  which  the  force  is  applied,  and  even  fometimes  of 
breaking  the  end  of  the  humerus  if  it  be  preffed  againll  the 
neck  of  the  fcapula.  Mr  Freke’s  improvement  on  the  ambe 
cf  Hippocrates  has  been  confideved  as  the  bell  machine  for 
extending  the  arm.  But  machinery  is  very  feldom  neceffary; 
even  cafes  of  long  (landing  may  by  proper  management  be 
reduced  by  means  of  affiflar.ts,  provided  redudion  be  at  all 
practicable.  Inflammation  after  the  operation  ftiould  be  ob¬ 
viated  by  the  ufual  remedies.  If  the  bone  be  apt  to  (lep 
out  again,  which  fometimes  happens  after  repeated  difloca- 
tions,  the  arm  ftiould  be  fupported  in  a  (ling .  till  the  parts 
have  recovered  their  tone.  Blifters,  fri&ion,  ilimulating  me¬ 
dicines  applied  to  the  (boulder,  and  cold  water  poHed  on 
it,  have  fometimes  been  ufeful  in  refloring  the  ftrength  of 
the  joint. 


J  E  R  Y.  Chap.  XXXr. 

Luxations  at  the  elbow  mod  commonly  happen  upwards  Uiutionj 
and  backwards  ;  and  then  the  fore-arm  is  (hortened,  the  of  ffe 
end  of  the  ulna  projefts  behind,  and  is  higher  than  ufual, 
while  the  extremity  of  the  humerus  can  be  felt  in  the  Znr^u 
bend  of  the  elbow.  The  furgeon  (hould  take  hold  of  ties. 

the  wrift  with  one  hand,  and  the  upper  part  of  the  fore-' - 

arm  (which  Is  to  be  moderately  bent)  with  the  other, 
gradually  pull  the  top  of  the  fore-arm  downwards,  while  atofthc  f 
the  fame  time  he  increafes  the  curvature  of  the  elbow  to  dif-bow. 
engage  the  ends  of  the  bones  from  each  other.  He  (hould 
then  pull  the  bones  forward  into  their  fituation.  When  the 
luxation  happens  upwards  and  forwards,  it  (hould  be  redu¬ 
ced  while  the  arm  is  extended.  After  the  redu&ion,  the 
mufcles  of  the  fore-arm  (hould  be  kept  relaxed  by  bending 
the  elbow  a  little  till  the  parts  have  recovered  their  tone. 

When  the  bone3  of  the  fore-arm  are  diflocated  from  eaeh 
other,  which  happens  mod  frequently  at  the  wrift,  the  ro¬ 
tatory  motion  of  the  hand  is  deffroyed.  .  After  the  reduc¬ 
tion,  the  bone3  (hould  be  bound  together  by  a  tight  flannel 
roller,  or  a  couple  of  fplmts  (hould  be  applied  along  the 
fore-arm,  and  the  arm  fupported  in  a  (ling.  ^  ^ 

The  bones  of  the  writl  are  not  fo  often  luxated  as  might Luxto 
be  expe&ed  from  the  fmallnefs  of  their  fize.  When  they  at  the 
are,  great  fwelling  and  pain  enfues,  and  the  motion  of  thew,‘ 
joint  is  entirely  deftroyed.  Great  attention  is  neceffary, 
led  luxation  (hould  be  midaken  for  a  fpraiu.  Ihe  arm 
and  hand  (hould  be  fupported  by  affiftants,  but  not  ftretch- 
ed  ;  and  then  the  bones  (hould  be  pufhed  into  their  place, 
and  afterwards  retained  by  proper  bandages  and  fplints. 

The  bones  of  the  metacarpus,  when  they  happen  to  be  dif¬ 
located,  which  is  very  feldom,  are  to  be  reduced  in  the  fame 
manner.  Diflocations  of  the  thumb  or  fingers  are  eafily 
difcoveied.  To  reduce  them,  an  affidant  (hould  hold  the 
phalanx  from  which  the  diflocation  happened,  while  the  fur¬ 
geon  endeavours  to  elevate  the  bone  from  the  one  contigu¬ 
ous  to  it,  and  to  pafs  it  into  its  place. 

Sect.  V.  Luxations  of  the  Bones  of  ihe  inferior  Extre¬ 
mities . 

•  .  .  r  ^ 

From  the  great  drength  of  the  hip  joint,  it  was  for-taM 
merly  believed" that  the  head  of  the  thigh-bone  was  never ^ 
luxated  by  external  violence  ;  but  it  is  now  known  that  it^J 
happens  by  no  means  unfrequently.  The  ball  in  darting 
from  its  focket  generally  paffes  forwards  and  downwards  in-  ^ 
to  the  foramen  thyroideum.  When  this  happens,  the  limbsppft 
is  confide rably  lengthened,  the  head  of  the  bone  is  lodged 
near  the  under  and  fore  part  of  the  pelvis,,  the  large  tro¬ 
chanter  is  obferved  on  the  fore  part  of  the  thigh,  a  vacancy 
is  perceived  where  the  head  of  the  bone  and  the  trochanter 
(hould  be,  and  the  toes  are  turned  outwards.  When  the 
bone  is  diflocated  upwards  and  backward?,  the  limb  is  (hort- 
enqd,  the  great  trochanter  higher  than  ufual,  the  knee  and 
foot  turned  inwards.  When  it  is  diflocated  upwards  and 
forwards,  the  leg  is  (hortened,  the  ball  of  the  bone  is  felt  on 
the  os  pubis  in  the  groin,  and  the  great  trochanter  on  the 
upper  and  lower  part  of  the  thigh  ;  a  vacancy  is  difeovered 
in  the  correfponding  part  of  the  hip;  the  knee  and  toes  are 
turned  outwards.  When  the  ball  (lips  downwards  and 
backwards,  the  leg  is  lengthened,  the  toes  turned  inwards, 
and  the  great  trochanter  is  lower  than  that  of  the  other 
limb.  If  the  ball  (lip  dire&ly  downwards,  the  leg  is  length* 
ened,  but  the  knee  and  toes  keep  nearly  their  natural  fitua¬ 
tion.  It  is  fometimes  difficult  to  diftinguifti  between  luxa¬ 
tion  and  fra&ure  of  the  neck  of  the  bone.  In  fradurestbe 
bone  is  mod  frequently  pufhed  upwards,  and  the  leg  (hort¬ 
ened,  the  knee  and  point  of  the  'toes  are  turned  inwards, 
and  may  be  moved  much  more  readily  outwards  and  inwards 
than  when  the  bone  is  diflocated. 

6  * 
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For  redu&Jen,  the  patient  fhould  be  laid  on  a  mattrefs 
on  the  found  fide,  and  a  wooden  roller  covered  with  feveral 
folds  of  flannel  placed  between  his  thighs,  and  fixed  firmly 
.  by  {traps  to  the  wall.  A  ftrong  bandage  of  buff  leather,  or 
fomething  fimilar,  fhould  be  applied  to  the  under  end  of  the 
thigh,  with  ftraps  fixed  to  it  to  make  the  extenfion.  The 
trunk  of  the  body  fhould  be  properly  fecured,  and  the  joint 
.  of  the  knee  bent.  The  extenfion  fhould  be  made  at  firft 
gently,  and  fncreafed  gradually,  while,  at  the  fame  time,  the 
thigh  is  made  to  roll  in  different  directions.  When  the  ex¬ 
tenfion  is  fufficient,  two  affiftants  fhould  lay  hold  of  the  rol¬ 
ler,  and  attempt  to  raife  the  bone;  the  extending  force 
fhould  then  be  flackened,  and  the  furgeon  fhould  pnfh  the 
head  of  the  bone  upwards  and  outwards,  while  an  afliflant 
'  preffes  the  knee  forcibly  inwards.  Fhe  mufcles  themfelves 
will  then  commonly  bring  the  bone  into  its  place ;  and  this  is 
done  with  fuch  a  jerk  and  noife,  that  it  is  heard  by  the  by- 
Handera.  If  the  redudion  be  not  obtained,  the  extenfion 
mull  be  reported  with  greater  force.  Inftead  of  the  roller 
a  broad  ilrap  or  table  cloth  is  frequently  ufed.  The  limb 
fhould  not  be  ufed  for  fome  time  after  redudion,  and  inflam¬ 
mation  fhould  be  prevented  by  the  proper  remedies. 

The  patella  can  neither  be  luxated  upwards  or  down¬ 
wards,  without  rupture  of  the  tendons  of  the  extenfors  muf- 
J~es\  or  of  the  ftrong  ligament  which  fixes  it  to  the  tibia  : 
but  it  may  be  luxated  to  either  fide.  The  luxation  produ¬ 
ces  lamenefs,  and  much  pain  on  attempting  to  move  the 
joint.  In  recent  cafes  the  injury  is  eafiiy  difeovered  ;  but 
when  the  furgeon  is  not  called  immediately,  the  fwelling 
may  be  ib  great  as  to  lender  it  more  difficult.  For  reduc¬ 
tion,  the  limb  fhould  be  kept  extended  ;  the  furgeon,  by  de- 
pr  effing  the  edge  of  the  patella  molt  d  iff  ant  from  the  joint, 

19  enabled  to  raife  the  other,  and  pufh  the  bone  into  its 
place. 

It  may  be  neceffaiy  to  remain  a  day  or  two  in  bed  till 
the  knee  recover  its  tone.  Sometimes,  after  the  bone  has 
been  d.tp  aced,  returns  of  the  fame  complaint  become  fre¬ 
quent.  In  fuch  cales,  proper  machinery  applied  to  the  fide 

wi th  'ad vantage. Whtre  ^  “  3pt  l°  °Ut>  is  ufed 

From  the  fize  of  the  joint,  and  the  great  ftrength  of  the 
ligaments,  luxations  of  the  tibia  from  the  os  femoris  rarelv 
occur  Wnen  it  does,  it  is  eafiiy  difeovered  by  the  pain, 
lamenefs,  and  deform, ty  of  the  limb.  The  patient  (hot, Id 
b  ,  fld  °"  a  table>  the  mufc'Ies  relaxed,  and  the  thigh  fecu¬ 
red  by  afliftants  ;  the  limb  fhould  then  be  extended,  and  the 
hones  cleared  of  each  other,  when  they  will  be  eafiiy  repla- 
ced.  After  the  redtiAwn,  the  limb  (hould  remain  for  feme 
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Chap.  XXXII.  Of  Fraaurest 

Sect.  I.  Of  Frail  ares  in  general. 

The  term fradure  is  generally  confined  to  fuch  divifions 
in  bones  as  are  produced  by  external  injury.  When  the 
integuments  remain  found,  the  fradure  is  called  ftmple ;  when 
it  communicates  with  a  wound,  it  is  called  compound.  3st 

The  general  fymptoms  of  fradure  are  pain,  fwelling,  and  Symptoms 
tenfion  in  the  contiguous  parts.  A  grating  noife  when  the"ffrac' 
part  is  handled,  diftortion,  and  a  certain  degree  of  lofs  of'Ure‘ 
power  in  the  injured  part,  accompany  almoft  every  fradure, 
except  when  it  runs  longitudinally,  and  the  divided  parts  are 
not  completely  feparated  from  each  other.  When  there  is 
only  a  fingle  bone  in  a  limb,  a  fradure  is  eafiiy  deteded  ; 
hut  where  only  one  of  two  bones  of  a  limb  has  buffered,  it 
is  often  difficult  to  judge  with  certainty,  efpecially  if  the 
contiguous  foft  parts  be  tenie  and  painful  before  the  prac¬ 
titioner  is  called.  In  that  cafe,  the  opinion  muff  be  regu¬ 
lated,  not  only  by  the  attendant  fymptoms,  but,  iff,  By 
the  age  and  habit  of  the  patient ;  for  bones  are  more  eafiiy 
fradured  in  old  than  in  young  perfons.  Different  difeafes, 
too,  induce  bmtlenefs  of  the  bones,  as  the  lues  venerea  and 
fea-feurvy.  2d,  By  the  fituation  of  the  part ;  for  bones  are 
more  apt  to  be  fradured  in  the  folid  parts  of  their  bodies 
than  towards  their  extremities,  where  thev  are  more  foft 
and  pliant.  3d,  By  the  pofture  of  the  limb  ;  for  a  weight 
may  fradure  a  hone  lying  on  an  unequal  furface,  which  it 
would  have  fuftained  without  injury  if  equally  fupported. 
fractures  are  fometimes  attended  with  a  great  degree  of 
echymofis,  occafioned  by  the  ends  of  the  fradured  bones 
wounding  fome  of  the  contiguous  blood-veffels.  g 

In  giving  a  prognofis  of  fradure,  various  circumftances  Prognofis. 
are  to  be  attended  to.  It  is  evident  that  fmall  fradured 
bones  are  more  eafiiy  healed  than  large  ones,  and  that  the 
fradure  of  the  middle  of  a  bone  is  not  near  fo  dangerous  as 
near  the  extremity.  A  cure  is  effeded  much  more  readily 
m  youth  than  in  old  age,  and  in  good  conflitutions  than  in 
bad.  We  ou^ht  alfo  to  attend  to  the  coucomitant  fymp- 
toms,  and  the  injury  which  the  neighbouring  parts  may  have 
inflamed.  The  more  moderate  the  fymptoms,  the  more  fa¬ 
vourable  our  prognofis  may  be. 

The  treatment  of  fractures  confift  of  three  particulars  ;Trcatmen*. 

replacement,  retention,  and  obviating  bad  fymptoms. 

1 .  When  bones  are  fradured  diredly  acrois  the  parts,  they 
are  often  very  little  moved  from  their  natural  fituation  ;  but 
when  the  fradure  is  oblique,  they  are  apt  to  pafs  over  each 
other,  and  to  produce  much  uneafinefs  and  deformit 
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to  enfue,  and  is  attended* ^ilh  ve^'barcoi^eTuenc^aoufd  T'^Tu  “ft  are.fevere!y  injured,  and^tliepain  iW* 
be  affiduoufly  guarded  again  ft.  ^  c  ’  gravated  by  the  flighteft  motion.  The  furgeon  fhould  nut 

If  the  ankle  Joint  .  ,  _  *“e  “mb  mto  the  beft  pofture  ft-  -~1-— ‘  ”  ’ 


f  .  a  ,  9  .  lv*  10  uncommon  vacancy  on  th 

end  of  the  fib*.  *"”y  ”h°"'  «»«»»  «,oo  d  bo  p„'d  ,o  „Pl,ci^  th.  bL, 

For  redu&ion,  the  limb  (hould  be  firmlv  b»u  1,  ffir  W>  6  av  ,  Wl11  remain  for  ever  after  diftorted. 

tants,  the  mufcles  relaxed,  and  extenfion  made  tinflX  ^’  •  2',  Afte!.'  ^  boneS  are  reP!aced,  the  limb  (hould  be  laid 
.footed  of  „ch  o,h„;  when  X  Zt,  S*f.  ”0  teio d 
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1C  metatarfal  bones  and  toes  are  reduced  pytAIv  ti,a 

£  bones  of  the  ** 


applied  too  tightly,  till  the  cure  be  eompieted.  The  time 
neceffary  for  tins  purpofe  depends  on  the  fize  of  the  bone, 
J  ,>e.a.nd  bab,t  of  jhe  patient,  the  fteadinefs  with  which 
the  limb  has  been  retained  in  its  place,  and  the  violence  of 

the 
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the  fympteitis.  Tn  middle-aged  perfon*,  and  uu- 
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der  favourable  circumftances,.  a  fracture  of  tHe  thigh  bone, 
or  of  the  bones  of  the  lee,  may  be  cured  in  two  months  ;  of 
the  arm  bone,  or  bones  of  the  fore  arm,  in  fix  weeks  ;  of  the 
ribs,  clavicles,  and  bones  of  the  hand,  in  three  weeks.  In 
infancy  the  cure  will  take  a  (horter,  and  in  old  age  a  longer, 
time  than  this. 

In  fimple  fradures  the  inflammatory  fymptoms  gene¬ 
rally  fubfide  in  a  few  days.  When  they  become  worfe, 
which  is  fometimes  the  cafe,  aftringent  applications  fhould 
be  employed.  If  thefe  fail,  b'ood  ought  to  be  drawn  from 
the  parts  affe&ed.  This  is  of  fo  much  advantage,  that  it 
ought  never  to  be  omitted  where  the.  furrounding  foft  parts 
arc  much  injured.  Fridion  with  emollient  oils,  warm  ba- 
thing,  the  ufe  of  Bath  and  other  fimilar  waters,  are  alfo  of 
much  fervice.  The  limb  fometimes  puts  on  a  clumfy  ap¬ 
pearance  from  an  overgrowth  of  callu3.  When  this  tenden¬ 
cy  appears,  ardent  fpirits  and  other  ailringents  are  confider- 
ed  as  ufeful ;  fometimes  preflure  on  the  part  by  a  thin  plate 
of  lead  fixed  by  a  bandage  may  be  advantageous.  Many 
inftances  occur,  however,  where  no  remedies  prove  fucccfa- 
.  ful :  The  patient  ought  therefore  to  be  acquainted  be¬ 
forehand  with  the  probable  event,  to  prevent  unpieafant  re¬ 
flections  afterwards. 

Sometimes  the  ends  of  the  bone  remain  loofe  long  after 
they  might  have  been  reunited.  This  may  be  owing  to 
fome  conftitutional  difeafe,  to  the  bones  not  being,  kept 
fteadily  in  contad,  to  fome  of  the  foft  parts  getting  in  be¬ 
tween  them,  or  to  the  bone  being  broken  in  different  pla¬ 
ces,  and  the  intermediate  fradures  being  too  fmall  to  ad¬ 
here.  Pregnancy  has  alfo  been  mentioned  as  a  caufe.  By 
removing  thefe  obftruCtions,  a  perfed  union  may  in  recent 
cafes  be  accompli  filed.  But  where  the  cafe  is  of  long  {land¬ 
ing,  callus  of  the  bones  becomes  fo  hard  and  fmooth  as  to 
move  with  the  eafe  of  a  joint,  fo  that  no  advantage  can  be 
derived  from  laying  them  together,  In  that  cafe,  an  inci- 
fion  fhould  be  made  through  the  foft  parts,  and  a  fmall  por¬ 
tion  of  the  ends  of  the  bone  removed  with  a  faw.  If  this 
be  properly  performed,  nature  will  fupply  the  deficiency. 
When  fmall  pieces  of  bone  remain  long  loofe,  they  fliould 
be  extraded  by  making  an  opening.  The  intervention  of 
mufcles  or  other  foft  parts  is  known  by  the  very  fevere  pain 
and  tenfion,  and  by  particular  motions  of  the  limb  caufing 
great  pain  and  twitching  of  the  mufcles  which  move  it. 
The  limb  fhould  be  put  into  all  the  variety  of  fituation ;  and 
if  this  does  not  fucceed,  an  opening  mull  be  made,  and  the 
foft  parts  removed.  Sometimes  in  fradures  blood-veflels 
.  are  ruptured  by  the  iharp  fpicuke  of  the  bone  :  this  happens 
moil  commonly  in  compound  fradures.  When  the  effufion 
of  blood  is  great,  the  part  fwells  fo  much  that  it  is  necef- 
fary  to  lay  it  open,  and  to  fecure  the  divided  vefleta  by  a  li¬ 
gature.  When  the  fwelling  is  not  great,  the  abforption  of  the 
blood  is  truiled  to  nature.  When  the  blood  remains  long 
in  contad  with  the  fradured  bone,  it  fometimes  prevents 
the  formation  of  callus;  the  periofieum  feparates  from  a 
confiderable  portion  of  the  bone,  and  a  thin  fetid  fames  is 
difeharged  at  the  wound.  When  this  happens,  no  cure 
can  be  expected  till  the  parts  of  the  bone  deprived  of  peric- 
iteum  have  exfoliated,  or  have  Teen  feparated  by  a  faw. 

Sect.  II.  Fradures  of  ihe^Bones  of  the  Face . 

of  Fractures  of  the  nofe  may  impede refpiration,  afFed 
the  fpeech  and  fenfeof  fine!  ling,  give  rile  to  polypi  and  te¬ 
dious  ulcers,  and  may  befides  be  dangerous  from  their  vi¬ 
cinity  to  the  brain.  When  any  part  of  the  bones  of  the 
nofe  has  been  raifed  above  the  refi,  it  is  to  be  prefled  into 
its  place  with  the  fingers  ;  if  it  has  been  pufiied  into  the  no- 
ftril,  it  is  to  be  raifed  with  the  end  of  a  foatula  or  other  ft- 
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If  any  portion  be  almoft  entirely  fepara*  Fra&urc* 
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milar  inftrument.  ^  - - -  f 

ted  from  the  reft,  it  fhould  be  removed  ;  but  it  it  adheres* te  O. 
with  confiderable  firmnefs,  it  i»  to  be  replaced.  If  the  Ster|^ 
bones,  after  being  replaced,  do  not  remain  in  their  propei  and  Spue, 
fituation,  they  are  to  be  retained  either  by  tubes  introduced  y-»j 
into  the  noftrils,  or  by  a  double-headed  roller,  with  pro¬ 
per  comprefles  as  the  cafe  may  require.  Inflammation  fhould 
be  prevented  by  the  proper  remedies. 

Much  care  is  ncceflary  in  replacing  the  fractured  bones 
of  the  face,  and  in  drefling  them,  in  order  to  prevent  defor- 
niity.  The  drefiings  may  be  retained  by  adhefive  plafterg. 
Inflammation,  by  which  the  eyes,  nofe,  or  antrum  maxillare 
is  apt  to  be  injured,  fhould  be  prevented.  When  matter 
collects  in  the  antrum,  it  is  to  be  removed  by  the  methods 

formerly  deferibed.  #  ,  3W 

For  replacing  fra&ures  of  the  lower  jaw,  the  patient  Fradures 
fhould  be  feated  in  a  proper  lioht,  with  Ins  head  firmly  fe*° 
cured.  The  furgeon  fhould  prefs  with  one  hand  on  the  in-  I 

fide  of  the  bone,  while  with  the  other  lie  guards  againfl  in¬ 
equalities  on  the  outfide.  If  a  tooth  come  in  the  way,  it 
fhould  be  extracted  ;  when  any  of  the  others  are  forced  out 
of  their  fockets,  they  fhould  be  replaced,  and  tied  to  the 
neighbouring  teeth  till  they  become  firm. .  The  fradured 
parts  being  kept  firm  by  an  afliflant,  a  thick  comprefs  of 
linen  or  cotton  fhould  be  laid  over  the  chin,  and  made  to 
extend  from  ear  to  ear  over  it ;  a  four-headed  roller  fhould 
be  applied  firm  enough  to  keep  the  fradured  parts  in  con¬ 
tad.  The  patient  fhould  be  kept  quiet  during  the  cure, 
and  fed  upon  fpoon-meat.  The  drelTmgs  fhould  be  remo¬ 
ved  as  feldom  as  pofiible.  When  the  tradure  is  accompa¬ 
nied  with  an  external  wound,  the  parts  fhould  be  fuppoited 
by  an  afliftant  during  the  drefling  of  it. 


Sect.  III.  Fradures  of  the  Clavicles ,  Ribs,  Sternum ,  and 
Spine . 


$1 


A  fracture  of  the  clavicle  is  eafily  difeovered  by  tbeFwte 
grating  noife  in  the  fradured  bone  upon  moving  the  arm0^1 
freely,  by  the  ends  of  the  bone  yielding  to  preflure,  and  by  1 
the  motion  of  the  humeru9  being  impeded.  .  All  that  can 
be  done  is  to  raife  the  arm,  and  Support  it  at  a  proper 
height,  either  by  a  fling,  or,  which  is  better,  by  the  leather 
cafe  recommended  in  cafe  of  luxation  of  this  bone.  By  this 
the  fradured  parts  will  be  brought  together,  fo  far  at  leait 
as  to  prevent  deformity,  and  render  the  bone  fufficiently 

ftrong.  '  _  .  ,  3wk 

Fradures  of  the  ribs  are  difeovered  by  preflurcs  with  the  of  ther» 
fingers.  The  fymptoms  are  commonly  moderate,  and  the 
patient  foon  gets  well.  In  fome  cafes,  however,  the  pam 
is  fevere,  the  breathing  becomes  difficult,  attended  with 
cough,  and  perhaps  with  fpitting  of  blood,  and  the  pulfe 
is  quick,  full,  and  fometimes  opprefled.  Thefe  fymptoms 
arile  from  the  ribs  being  beat  in  on  the  lungs. 

In  the  treatment,  it  is  proper  in  every  cafe  to  difeharge 
fome  blood.  If  one  end  ot  the  rib  rife,  it  ought  to  be  re- 
prefledby  moderate  preflure  ;  and  to  prevent  its  rifing  again, 
a  broad  leather  belt 'fhould  be  applied  pretty  tight,  and  con¬ 
tinued  for  fome  weeks.  When  a  portion  of  the  rib  is  for¬ 
ced  inwards,  an  opening  fhould  be  made  over  it  with  a  fcal- 
pel,  and  then  it  fiiould  be  elevated  with  the  fingers  or  a  for¬ 
ceps.  When  difirefling  fymptoms  proceed  from  air 
blood  collected  in  the  cavity  of  the  cheft,.  thefe  fluids  ought 
to  *be  difeharged  by  an  operation. 

The  fymptoms  of  a  fractured  fternum  tire  nearly  the  fameoft  C 
with  thofe  of  the  ribs.  It  requires  great  attention  from  them  • 
vicinity  of  the  heart  and  large  blood-veflels.  The  patient 
ought  to  lofe  a  quantity  of  blood,  and  be  kept  on  an  anti- 
phlogifiic  regimen.  If  the  pain,  cough,  and  opprefled  breat  * 
in g,  do  -not  yield  to  thefe  remedies,  an  incifion  fhould 
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of  the  humerus  to  the  points  of  the  fifteen. 


Th* 


Oionld  be  hung  by  the  patient's  fide,  to  which  it  fhouid  lx; ®o:,e*» 

u  xarl  U%»  m.  _ _  .  .  f  n  ^  M  i  /*  /■  oCC* 


fixed  by  means  of  (traps.  To  prevent  the  contequenc.es  of  a 
{tiff  joint,  the  dreffings  (hould  be  removed  about  the  eighth 
or  tenth  day,  the  fore-arm  for  iome  time  (lowly  moved 
backwards  and  forwards,  and  the  joint  rubbed  with  an  emo- 
Jient  oil.  By  a  repetition  of  this  .at  proper  intervals,  a  fliff 
joint  may  be  prevented. 


39* 

Gf  l  her  08 
humeri ; 
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j'>aftureof  made  on  the  injured  part,  and  the  deprefled  piece  railed 
Ac  ^ >neS’  vv‘t‘1  a  ^evator’  M hould  this  be  iniuiScient,  it  may  be  affec- 

v  _ ^  -  -  ■  ted  by  means  of  the  trepan  :  this  indeed  requires  the  great- 

eft  caution,  but  it  may  certainly  he  attended  with  advantage 
when  the  patient’s  li:e  is  in  danger. 

Of  ?he  ver-  Fractures  of  the  vertebrae  generally  end  fatally.  We 
tebr«,  judge  of  the  exiftence  of  fradture  there  by  examining  the 
parts,  by  the  feverity  of  the  pain,  and  by  palfy  occurring  in 
the  parts  fituated below  the  injured  part. 

When  any  parts  of  the  vertebrae  near  the  integuments  are 
loofe,  they  may  be  replaced  with  the  lingers,  and  retained 
by  pioper  bandages.  \\  hen  this  is  impoftible,  forne  of  the 
lateft  authors  think  it  advifabie  to  make  an  incifion,  and  raite 
any  portions  of  the  bone  which  may  be  deprefled. 

Bect.  IV.  Erasure  of  the  Bones  of  the  Superior  Extre¬ 
mities. 

i  €  ^  ,  i  hc  feapula  is  feldorsi  fraefured  ;  when  it  is,  the  fra£lure 
f1  is  eahly  difeovered  by  the  pain,  the  immobility  of-  the  arm, 
an  *  bJ  the  touch.  1  he  parts  may  be  replaced  vyith  greater 
eale  if  the  mufcles  connected  with  them  be  relaxed.  They 
are  retained  with  difficulty.  A  long  roller  fhouid  be  em¬ 
ployed  for  this  purpofe,  with  which  the  head  and  (boulders 
are  alfo  to  be  iupported.  The  arm  fhouid  alfo  be  fufpend- 
ed  to  relax  the  mufcles  as  much  as  poffible,  and  inflamma¬ 
tion  particularly  guarded  againft  by  local  bioodin  s. 

^raCtures  of  the  humerus  are  eahly  difeovered  by  the 
pain,  the  immobility  of  the  arm,  and  a  grating  iroife  on 
handling  the  parts.  In  reducing  the  fracture,  the  mufcles 
fhouid  be  completely  relaxed  by  bending  the  arm  and  rai¬ 
ling  it  to  a  horizontal  pofture.  Extenfion,  if  neceflary,  may 

be  made  by  one  afliflant  grafping  the  arm  between  the  frac-  S£CT*  V‘  FraSures  of  the  Bairs  of  the  Inferior  Extremities, 
ture  and  the  fhoulder,  and  another  between  the  fra&ure  and 
the  elbow.  After  the  reduction,  one  fplint  covered  with 
flannel  fhouid  be  laid  along  the  whole  outfide,  and  another 
*hre  *'b.oIe  mfide  of'  the  arm  ;  and  then  a  flannel  roller 
applied  fufficrently  tight  to  fupport  the  parts  without  in¬ 
terrupting  the  circulation.  The  arm  may  either  be  fup- 
ported  in  a  fling  or  Mr  Park  s  leather  cafe,  fig.  104).  The 
bandages  (hould  not  be  removed  ^or  fever?.!  days,  unlefs  fome 
urgent  fyrmptoms  render  it  ntccffary.  In  about  a  week,  how¬ 
ever  the  arm  fhouid  be  examined  to  fee  whether  the  bones 
have  been  properly  fet. 

When  both  of  the  bones  of  the  fore-arm  are  broken,  the 
fradure  is  eafily  difeovered  ;  but  when  only  one  bone  is  frac¬ 
tured,  especially  it  it  be  the  radius,  the  firmneft  of  the  other 
renders  the  difeovery  more  difficult ;  the  -rating  noife,  how- 
ever,  on  moving  the  bone  in  different  directions,  will  generally 
be  a  Efficient  lyrr.ptom  that  a  fra&ure  Iras  taken  place.  When 
the  fracture  happens  near  the  wrdt,  particular  attention  is 
neceffary  in  order  to  prevent  a  ft  iff  joint.  In  order  to  re- 
place  the  parts,  the  mufcles  are  to  be  relaxed  by  bendin  r 
the  joints  of  the  elbow  and  wriit,  and  the  limb  extended  a 

nlint  r  anr'  bt  T  A  {™&we-  After  reduftion,  a 
ipl  nt  re  clung  from  the  elbow  to  the  ends  of  the  fingers  is 

to  be  applied  along. the  radius,  and  another  alon-  the  ulna  •  ffianV,n77r‘“'T‘''K  in  ffeneral,  however,  we 

and  both  are  to  be  fiemed  with  a  roller  otwee.al eri’  I  Hicceed  by  moderate  extenfion,  if  we  take  care  prev  ouf- 
bandage.  When  the  fplinta  are  appE^he  Sml  ffioS  L ^  as  much  as  poffi  le  s  if  JJ. 

be  turned  towards  the  breaft  as  the  mnft  mm  ^  A  5?^*  ue  mu^  ^aVe  rccourie  to  machinery. 

The  arm  fhouid  be  hung  in  a  (]in<r  A  Daniaid  ff°  t'™  •  TheSreaJe^  dJfficulty  is  to  retain  the  bones  in  their  fitua 

of  the  bones  O  the  wrift  fometime^ttefdsTSatfe  ^fthe  ^ »re  The  limb  mud  be  rtrmly  t 

radius  by  which  a  biff  joint,  under  the  belt  practice  “s  apt  °'  v?  °f  W°°d  -r,ued  to  leather 

to  enfue,  or  permanent  painful  I welhrps  <-f  m  ’  f  ( -g  10^.  «  and  *),oro;  thick  padeboard.  One  fplint  broad 

-h  cafes,  the  patient  "ought  tot^S  ^  ^ 

that no  blame  may  be  afterwards  incurred  B  ’  ,!•  h’pJomt  toal‘ttle  below  the  knee,  and  another 
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A  nchylofis,  or  Itiffuefs  of  the  joint,  commonly  fucceedsof  he 
fractures  ot  the  bones  of  the  wriit,  owing  to  the  great  in-  ’>•  nc..  of  thfc 
fl animation  which  enfucs,  and  to  their  not  readily  reuniting 
fixim  their  fmallntfs.  To  prevent  this  as  much  as  pofhble^ 
after  replacing  the  bones,  the  injured  parts  ftiould  be  leech¬ 
ed  freely,  and  in  proportion  to  the  violence  of  the  fymp- 
toms.  ^Splints  (hould  be  applied  exactly  as  in  fractures  of 
the  fore  arm,  and  the  arm  Iupported  by  a  fling. 

In  fractures  of  the  metacarpal  bones,  a  firm  fplint  fhouid  Of  he 
oe  applied  over  the  whole  palm  and  in  fide  the  arm,  from  cso^ 

the  points  of  the  fingers  to  the  elbow,  in  order  to  prevent  [ln^ers* 
the  action  of  the  flexors  of  the  fingers.  The  beft  fplint  for 
a  rracfiured  finger  is  a  piece  of  firm  pufteboard  properly  fit¬ 
ted  and  foftened  in  water  till  it  can  be  readily  moulded  into 
the  form  of  .the  part.  This  fhoul  J  be  applied  alona  the 
whole  -length  of  the  finger,  and  fecurcd  with  a  narrow  rol- 
er.  ^  At  the  fame  time,  a  large  roller  fhouid  be  applied  over 
t  le  infide  of  the  hand  to  prevent  the  parts  from  being  mo¬ 
ved.  To  prevent  fliffnefs,  the  dreffngs  fliould  he  removed 
about  the  end  o^  the  fecond  week,  and  the  joint  cautioufly 
bent;  and  this  fhouid  be  repeated  daily  till  the  cure  be  com¬ 
pleted. 
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Fractures  of  the  body  of  the  tlm> h  bone  are  readily  F-a&ure of 
dilcovered  by  the  grating  noife  when  the  ends  of. the  bones  ,the  hibrh- 
are  forcibly  rubbed  together,  by  the  fhortnefs -of  the  Iimbb°ne* 

lr  nhf  bf6t?re,be  ob;Icflie’  and  by  the  limb  being  unable  to 
fuflam  the  body  But  fraftures  of  the  neck  of  the  bone 
are  o  ten  not  eafily  diitinguifhed  from  diflocation  of  the 
joint.  In  general  they  may  be  diftfnguifhed  >-y  the  circum- 
uances  mentioned  in  treating  of  luxations  oF  this  bone.  In 
forming  a  prognolis,  we  ought  to  confider  that  no  fradures 
are  more  apt  to  di (appoint  our  expectations  than  thofe  of 
the  thigh,  Specially  when  the  neck  of  the  hone  is  broken, 
owing  to  the  difficulty  of  difeovering  the  place  of  the  frac¬ 
ture,  an_  of  retaining  the  rones  even  after  they  have  been 


1  it  ,  J  rne  y  nave 

replaced.  In  order  to  reauce  fra&ur  .  of  the  thf  rh 

mnlr-  f>o  ovo  t/v  n ,,  _ l  1  .  * 


y  moderately 
cn 


the 


ending  the  joints 


mufcles  are  to  be  relaxed 

of  the  thigh  and  knee:  when  this  is  done,  unldTs'thcre "be 
nruch  pain  and  tenlion,  the  l-ones  are  eafily  replaced  ■  y  one 
affiltant  holding  the  upper  part  of  the  thigh,  while  another 
fupp  rts  and  gently  pulls  down  its  lower  extremity,  while 
the  lurgeon  is  employed  in  adjufting  the  fra&ured  pieces 
It  is  more  difficult  to  reduce  fradures  o-  the  neck  of  the 
one,  on  account  of  the  great  ilrength  and  various  direc- 
the  hirrounding  mufcles.  In  general,  however,  we 


,  394 


•178 

Fraflure  of  the  tTii 'll. 


S  U  R  G  E  R 


The  fplinta  and  bandages  may  be  put  on  in  the 
the  Bone?,  f0H0W{n  r  manner-:  T1  patient  being  placed  on  a  firm  hair 
^Cl  mat trcTsf  with  his  knee  ir.ode*?tely  bent,  the  long  fplint  ban- 

da^e  ard  pifiow  are  to  be  applied  to  the  outfide  of  the  thigh, 
and  the  patient  fhould  be  turned  iomewhat  towards  the  af 
fe&ed  lide,  with  the  knee  and  leg  raifed  a  little  higher  than 
the  body  :  the  fhort  fplint  fhould  then  be  applied  along  the 
infide  of  the  thigh,  and  the  bandage  already  placed  without 
the  other  fplint,  applied  fo  tight  as  to  make  an  equal  mode¬ 
rate  preffuie  over  the  whole  :  (See  fig.  106.).  1o  make  the 
part  flill  more  fecure,  it  is  proper  to  infert  a  long  firm  fplint 
of  timber  under  the  middle  of  the  pillow,  and  to  fix  it  by 
two  broad  ftraps  to  the  upper  part  of  the  limb.  To  pre¬ 
vent  the  limb  from  being  affe&ed  by  involuntary  flartings, 
the  pillow  fhould  be  fixed  to  the  bed  by  ftraps  :  to  keep  off 
the  weight  of  the  bed-clothes,  a  frame  with  hoops  fhould  be 
placed  over  the  thigh.  The  parts  fhould  be  examined  after 
fome  time  to  fee  that  the  bones  be  not  difplaccd.  When 
there  is  pain,  fwelling,  and  inflammation,  leeches  and  other 
remedies  fhould  be  applied.  To  render  the  fituation  o’-  the 
patient  as  eafy  as  poffible  during  the  cure,  he  may  be  allow¬ 
ed  after  the  fecond  week  to  turn  a  little  more  towards  his 
back,  and  at  the  fame  time  to  extend  the  joint  of  the  knee 
in  a  fmall  degree  :  after  this  time  a  little  flexion  and  exten- 
fion  of  the  limb  may  be  daily  repeated  to  pr&erve  the  ufe  of 
the  joint. 

The  method  here  defcribed  generally  fucceeds.  Sometimes, 
however,  notwithflanding  all  our  care,  the  ends  of  the  bone 
flip  over  each  other.  To  prevent  the  deformity  which  this 
occaflons,  it  has  been  attempted  to  make  extension  and  coun- 
ter*extenfion  by  machines :  but  the  pain  and  irritation  have 
always  been  fo  great  that  little  advantage  has  yet  been  de¬ 
rived  from  fuch  means.  The  invention  (fig.  107.)  of 
the  late  Mr  Gooch  of  Norwich,  improved  by  the  late  Dr 
Aitkenof  Edinburgh,  has  been  recommended  as  one  of  the 
bed  machines  for  oblique  fra&ures  of  the  thigh.  After 
endeavouring  to  remove  tne  pain,  fwelling,  and  inflamma¬ 
tion,  which  are  fometimes  fo  great  as  to  preclude,  the  appli¬ 
cation  of  the  Ample  11  bandage,  this  machine  may  be  tried. 
But  if  it  be  found  impracticable  to  ufe  it,  the  cure  mail  be 
conducted  in  the  ufual  way  with  the  chance  of  the.  fra&ured 
pieces  overlopping  one  another,  and  of  courfe  the  limb  being 
fomewhat  fhortened. 

The  patella  is  moft  frequently  fractured  tranfverfely, 
fometimes  lengthwise,  and  fometimes  into  fevcral  pieces. 
Fractures  of  this  brne  have  been  laid  commonly  to  end  111 
a  fluff  joint ;  but  this  is  perhaps  moft  frequently  owing  to 
the  limb  being  kept  too  long  in  an  extended  poflure.  In 
the  treatment  of  fractures  ol  this  bone,  the  leg  fhould  be  ex¬ 
tended  to  relax  as  much  as  poffible  the  loft  parts  connected 
with  the  bone.  The  patient  fhould  be  placed  on  a  firm 
matti  efs,  and  a  fplint  be  placed  under  the  limb  long  enough 
to  reach  from  the  top  of  the  thigh  to  the  under  end  of  the 
leg,  to  which  the  limb  fhould  be  fixed  by  a  number  of  ftraps 
to  keep  it  in  a  fhte  of  extenfion.  The  fractured  bones  are 
then  to  be  brought  together,  and  fuch  a  number  of  leeches 
applied  to  the  joint  as  will  remove  as  much  blood  as  the  pa¬ 
tient  can  bear  ;  and  as  long  as  much  pain  and  tenfion  con¬ 
tinue,  faturnine  and  other  aftringents  are  to  be  ufed  for  re¬ 
moving  them.  When  this  is  accomplifhed,  and  the  parts 
properly  adjufled,  a  large  pledget  of  Goulard’s  cerate 
fhould  be  laid  over  the  joint,  and  a  hooped  frame  employed 
to  keep  off  the  bed-clothes.  In  a  longitudinal  Mature  the 
parts  are  eafily  kept  together  by  a  common  uniting  bandage 
or  adhefive  plafter  ;  but  in  tranfverfe  figures  more  force 
is  neceffary.  Various  bandages  have  been  employed  for 
drawing  the  pieces  together  in  fuch  fra&ures  ;  one  of  the  beft 
of  t.h&e  is.  that  reprefentecj  fig-  tc3,  We  need  not  be 
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about  bringing  tbe  pieces  very  clofe  to-  pra<thre  rf 
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anxious,  however,  «.»*,**  - o—o  — -  *  *  .  ,  — 

„etlier,  as  a  cure  may  be  made  though  they  remain  at  a'™ 
conf'deiable  didance.  The  bandages,  unlefs  particular  iymp- 
toms  occur,  fhould  not  be  removed  till  the  end  of  the  fecond 
week  ;  after  which  the  joint  fhould  be  cautioufly  bent  every 

fecond  day  to  prevent  ftiffnefs.  .  JW, 

The  le>»  is  commonly  fr&ured  near  the  lower  end,  thisOtihs.eg 
bein-r  the  weakeft  part  0“  the  bones.  In  the  treatment  of  a 
fra&ured  leg  the  fame  rules  apply  which  were  given  for  a 
fra&ured  thigh  bone.  The  mufcles  fhould  be  relaxed  by 
bending  the  knee  ;  but  little  advantage  can  be  derived  from 
bending  the  foot,  for  in  proportion  as  the  mufcles  behind 
are  relaxed  thofe  before  are  put  on  the  ft  retch  :  the  pa- 
tient  maybe  therefore  allowed  to  keep  the  foot  in  the  eafieft 
pofture.  The  bones  arc  commonly  replaced  by  the  genne 
extenfion  of  the  upper  part  of  the  limb  by  an  alfiftant,  while 
another  fupports  it  at  the  ankle.  The  bones  being  repla¬ 
ced  and  the  limb  laid  on  its  outfide  with  the  knee  bent,  two 
Mints  (fi*  109.)  are  to  be  applied,  long  enough  to  reach 
from  the  upper  part  of  the  knee  to  the  edge  of  the  foie,  fo 
as  to  prevent  the  motion  both  of  the  knee  and  ankle.  I  he 
fplint  s  are  to  be  retained  by  a  twelve-tailed  bandage,  as  lit 
the  cafe  of  fra&ured  thigh  bone.  See  fig.  106. 

If  the  patient  be  either  very  reftlcfs  or  trourfed  withlpal- 
modic  affe&ions  of  the  mufcles  of  the  leg,  an  additional 
fplint,  fhaped  to  the  form  of  the  leg,  (hould  be  applied  along 
the  outfide  of  it,  and  fixed  by  a  ftrap  at  the  upper,  and  an¬ 
other  at  the  under  part  of  the  leg.  When  the  patient  can- 
not  reft  when  lying  on  either  fide,  he  may  be  placed  on  his 
back,  and  the  curved  ftate  of  the  knee  ilill  prelerved  by 
railing  the  leg  a  little  above  the  level  of  the  body  on  a  frame 
made  for  the^purpofe.  This  variety  of  pofture  may  like- 
wife  be  ufed  in  fraftures  ol  the  thigh.  1  he  patient  may 
from  the  firft  be  laid  in  this  pofture,  or  he  may  alternately 
chano-e  from  the  one  to  the  other.  No  change  of  pofture, 
however,  fhould  be  allowed  for  the  firft  ten  or  twelve  days. 
When  the  hbula  only  is  fra&ured,  it  is  apt  to  be  confidered 
as  a  fprain  of  fome  of  the  mufcles ;  but  this  ought  to  be 
particularly  attended  to,  as  the  miftake  may  be  followed  by 
bad  confecueuces.  When  both  the  bones  of  the  leg  are 
broken,  the  portion  next  the  foot  is  commonly  drawn  towards 
the  back  part  of  the  leg,  fo  that  a  prominency  is  produced 
by  the  fra&ured  part  ol  the  upper  portion  of  the  bone ; 
and  this  is  improperly  termed  the.  rifing  end-of  the  fra&ured 
bone.  The  appearance  is  entirely  produced  by  the  inferior 
foiUnr r  hark.  Hence  no  advantage  is  derived  from 


portion  falling  back.  Hence  no  advantage  is  derived  from 
preffure  being  made  on  the  upper  end  of  the  bone :  the,  in¬ 
ferior  portion  fhould  be  raifed  fo  as  to  bring  the  parts  into 
conta&,and  then  by  proper  bandages  they  ought  to  be  fup- 
ported  till  they  are  perfe&ly  united.  nff 

Fra&ures  of  the  bones  of  the  foot  and  toes  are  trea^edJ;o0O( 
nearly  in  the  fame  manner  as  fra&ures  of  the  hand  and  «n"j00tjGi 
gers.  Befides  the  fplint  which  may  be  neceffary  for  the tlW, 
particular  part,  a  large  one  fhould  be  appled  over  the  foie; 
nor  fhould  any  motion  be  allowed  for  a  confiderable  time 
either  in  the  foot  or  ankle,  otherwife  the  bones  may  be  dii- 
placed,  and  a  proper  cure  prevented. 

Sect.  VI.  Of  Compound  Fraftures*  ^ 

By  compound  fra&ure  is  now  generally  meant  a  fi-affnre 

1 _  _ _ _ 1 _ a  1 tirnunn  111  tDC  jiW 


of  a  bone  communicating  with  an  external  wound  in 


integuments.  They  are  much  more  dangerous  than  fimp  Cpcrf(^^ 
fra&ures.  The  generality  of  authors  have  confidered  a**- mc^ 
putation  as  ihdifpenfable  in  cafes  of  ^compound  fra&u^tc®^^ 


while  a.  few,  particularly  Mr  Bilguer,  furgeon-general  to 
armies  of  the  late  king  of  Pruflia,  affirm  that  it  is  fcarce  y 
ever  neceffary.  Both  feem  to  have  carried  matters  too 
far*  Some  of  the  lateft  and  beft  furgeons  have 
(H 
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Compound  mended  never  to  amputate  Immediately  in  private  pra&Ice, 
Fraftures.  ^  unjefs  when  the  bones  are  fo  much  (haltered  that  they  can. 
<Lj’,T  y~'W  not  reunite,  or  the  texture  of  the  foi t  parts  completely  de- 
ftroyed ;  becaufe,  even  if  amputation  be  at  laft  neceffaiy, 
the  patient  w  ll  have  a  greater  chance  of  recovering  than  if 
it  had  been  performed  immediately  after  the  accident :  for 
the  Hate  of  weaknefa  to  which  he  is  generally  reduced  ren¬ 
der  the  attendant  fymptoms  lefs  violent.  On  the  other  hand, 
it  has  been  confidered  as  no  bad  rule  in  the  army  or  navy, 
where  patients  cannot  be  kept  in  a  proper  fituation,and  where 
(efficient  attention  cannot  be  given,  to  amputate  immediately 
in  cafes  of  compound  fra&ures  of  the  large  bones  of  the 
extremities.  When  amputation  is  not  performed  immedi¬ 
ately,  it  is  not,  for  feveral  days  at  lead,  admiffible.  It  may  af¬ 
terwards  be  rendered  neceffary  by  hemoriha.nes,  which  can¬ 
not  be  Hopped  but  by  means  more  dangerous  than  amputation 
itfelf;  by  extenfive  mortification  ;  or  by  the  ends  of  the  frac¬ 
tured  bones  remaining  long  difunited,  while  a  great  diicharge 
matter  endangers  the  patient's  life. 

402  In  treating  compound  fra&ures,  all  extraneous  bodies 
Ttmn  Cm  fto.llld  b!  removed,  as  alfo  all  tliofe  fmail  pieces  of  bone 
0  ^ which  will  pi obably  not  unite  with  the  reft.  For  this  pur- 

pole  the  opening,  if  neceffary,  fhould  be  enlarged  with  a 
fcalpel.  I  he  next  ftep  is  to  replace  the  bones  by  relaxing 
the  mufcles  as  in  fimple  fradures.  Sometimes  part  of  a 
bone  projects  fo  far  through  the  integuments  that  it  cannot 
be  replaced  without  cither  fa  wing  off  the  end  of  it,  or  en¬ 
larging  the  wound.  If  the  fra&urcd  bone  be  long,  ffiarp, 
and  proje&ing  much,  it  is  beft  to  faw  it  off;  for  though  it 
were  reduced,  it  would  not  readily  reunite,  and  it  would 
be  apt  to  excite  much  pain  and  inflammation  •  But  if  it 
be  broad  at  the  bafe,  and  of  no  great  length,  it  ought  cer¬ 
tainly  to  be  fa  wed,  even  though  ft  cannot  be  reduced  with¬ 
out  enlarging  the  wound.  For  the  moft  part,  it  is  only  the 
(km  which  it  is  neceffary  to  cut  ;  but  even  the  mufcles  ouoffit 
to  be  divided,  though  as  much  as  poffible  in  the  direftion*of 
their  fibres,  when  the  bone  cannot  otherwife  be  replaced. 
After  the  redudion,  a  pledget  of  fome  emollient  ointment 
is  to  be  laid  over  the  wound,  and  the  limb  placed  on  a 
mm  fplint,  and  ftill  kept  in  a  relaxed  pofture.  In  dref- 
fing  the  wound,  the  limb  ought  not  to  be  moved  :  the  many- 
tailed  bandage,  therefore,  fhould  be  ufed  rather  than  a 
roller  Vanous  contrivances  have  been  fallen  upon  to  ab 

rru  t*iei,mb  ,to  be.  at  reft  whfle  the  furgeon  is  dreffing  it. 

I  he  fradlure  box,  invented  by  the  late  Mr  Rae  furgeon  in 
Edinburgh,  is  one  of  the  belt.  When  the  leg  is  laid  011 
this,  it  may  be  dreffed  with  tolerable  facility  without  moving 
it.  We  are  happy  to  have  it  in  our  power  to  announce  to 
the  gentlemen  of.  the  medical  faculty,  that  another  machine 

wbf  riy  h Tr"  lnven,t-d.  by  Mr  Samuel  James  furgeon  in 

Hoddefden,  Herts,  winch,  we  are  told,  will  effeaually  relax 
the  muicles,  and  retain  the  bones  in  'their  natural  fituation 
Without  pain  to  the  patient  or  the  leaft  inconvenience  to  the 
operator.  See  fig.  110. 

It  is  of  the  greateft  importance  to  prevent  inflammation, 

.  ,  hlch  1S  g1  e\tber„to  Ploduce  mortification,  or  to  give  rife 
to  extenfive  abfeeffes.  'i  he  dreffings  fhould  be  removed 
once  or  twice  daily  according  to  the  quantity  of  matter. 

th  ,VCRT‘0n  apphcat,onuof  7arm  Poultice-  ,  on  account  of 
them  inconvenience,  may  be  deferred  till  they  become  ne- 

ceffar)  by  the  approach  of  inflammation,  which  they  are  to 
be  coni, acred  as  the  fureft  means  of  preventing  by  excitimj 

fides  an’Fa  T f  the  ‘'nfla™mati°"  fnb? 

le(l  they  do  harm  by  relaxing  the 
p  rts  too  much,  and  exciting  too  copious  a  difeharue  The 
fore  ought  then  to  be  dreffed  with  mild  aftrinS  and  the 
pa  lent  kept  on  a  nourifhim-  diet  with  tonic  medicines  A 
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limb  in  a  favourable  pofture,  and  by  making  a  counter  open-  BlOcortions* 

Ing,  if  neceffary,  to  the  moft  depending  part.  But  this  may  ’ - 

be  frequently  avoided,  by  covering  the  fore  with  foft  lint 
or  fponge  to  abforb  the  matter.  If  the  dlfcharge  become 
exceffive,  and  cannot  be  leffened  by  the  means  above-men¬ 
tioned,  it  will  be  found  to  proceed  from  a  portion  of 
looie  bone  which  has  not  been  earlier  noticed,  by  the  re¬ 
moval  of  which  it  may  be  ftopt.  If,  inftcad  of  producing 
matter,  the  inflammation  terminate  in  gangrene,  the  danger 
is  ftill  greater  than  under  the  moft  extenfive  abfcefTes.  For 
the  treatment  of  this,  the  reader  is  referred  to  Chao.  III. 

Sea.  2d.  F 

Chap.  XXXIII.  Of  Diflort  ions. 

.  P1sJ0Rti°ns  orthe  bones  may  arife  from  external  In-  Caufe?of 
juries,  from  difeafed  confhtutions,  from  a  morbid  ftate  of  thediHortioii, 
bones,  or  a  contraded  flate  of  the  mufcles,  or  both  ;  but 
the  affedion  is  moft  frequently  owina  to  a  weakly,  delicate 
conftitution,  as  in  rickety  or  fcrophulous  cafes. 

In  the  treatment  of  diftortions  of  the  fpine,  particular  at -  Treatment 
tention  ought  to  be  paid  to  the  caufe  of  the  diforder.  Ifof  diftor- 
it  appear .  to  arife  from  the  patient  continuing  too  long  inn™  of  ths 
any  particular  pofture,  every  habit  of  this  kind  fhould  befpine' 
guarded  agalnft  on  the  firft  appearance  of  the  difeafe.  If 
the  patient  has  turned  too  much  to  one  fide,  the  reverfe  of 
this  fhould  be  advifed.  He  ought  to  deep  upon  a  firm 
hair  mattrefs,  that  his  body  may  lie  upon  an  equal  furface. 

.He  ihould  ufe  an  invigorating  diet,  the  cold  bath,  bark,  and 
other  tonics.  By  a  ftnd  attention  to  the  ufe  of  thefe  re¬ 
medies  the  difeale  has  fometimes  been  retarded  in  its  pro¬ 
ofs.  .  Various  machines  have  been  invented  for  removing 
diftortions  of  the  fpine  by  preffure ;  but  confiderable  cau¬ 
tion  is  here  required,  otherwife  much  injury  may  arife  from 
it.  .  Some  advantage,  however,  in  certain  cafes,  has  been 
derived  from  the  ufe  of  the  common  collar  (fi:r.  1  x  .  or 
the  ftays  and  machinery  adapted  to  them  (fig.  n^V  ;n. 
vented  in  France,  and  afterward,  brought  into  ufe  this 
coun  ry  by  Mr  Jones  of  London,  are  found  to  be  ftill  better 
fuited  to  this  purpofe. 

1  he  fame  caufes  which  produce  diftortions  of  the  fpine  of  o°S 

tiFd  fl  T-  "  FT  C?  dift°,.t[°nS  °f  the  limbs-  Sometimes  UnibsF 
the  diftortion  takes  place  with  the  original  formation  of  the 

bones,  at  other  times  it  occurs  in  infancy,  and  now  and  then 
at  a  more  advanced  period  of  life.  In  early  infancy  the 
bones  are  fo  pliable  as  to  be  readily  affected  by  the  noftures 
of  the  body  When  a  child  is  too  foon  allowed  to  Attempt 
0  walk,  us  legs  are  apt  to  become  crooked  from  their  3- 
hty  to  fupport  the  weight  of  the  body.  Certain  difeafes  like, 
wife,  efpeciallv  rickets,  fo'ten  the  bones  fo  much,  that  thev 

M  re  of  ,he  bodr’  ""■* to  th«  .a:„„ 

When  the  diftortion  of  a  limb  is  owing  to  a  curvature  in 

riT’  ‘I thC  CafC  be  receRt’  and  Specially  if  it  occur  in 
childhood,  it  may  frequently  be  removed/  without  much 
difficulty  by  making  a  gradual  but  conftant  preffure  W 
the  ufe  of  machinery,  on  the  convex  fide  of  the  limb  till  ft 
recover  its  natural  appearance.  When  the  deformity  occurs 
ln,  tb,e  .  eK»  a  method  has  been  ufed  in  feveral 
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tJonj  of  the  feet  are  generally  owin*  to  the  curvature  of  the 
bones  of  the  leg.  By  removing  the  curvature  of  theie  the 
foot  will  commonly  regain  its  natural  fituation,  and  the  fplmt 
above  mentioned  will  for  the  molt  part  be  fofhc.ert  for  the 
tMiroofe.  But  in  cafe*  where  the  foie  of  the  toot  is  turned 
much  out  of  its  natural  dire&ion,  it  may  be  neceffary  to 
fix  the  fplint  and  (hoe  to  a  frame  (fig.  114.),  which  will 
render  the  cure  (till  more  effectual.  . 

Beficks  the  infirument  already  mentioned,  tome  have  uied 
a  kind  of  boot,  cut  lengthwife,  made  of  hardened  leather  or 
o(  metal,  &c.  which  may  in  feme  cafes  fufficiently  anfwer 

thCIn  cafoof  club  foot,  where  the  diftortion  is  in  the  middle 
of  the  foot,  a  pair  of  Aloes,  fuch  as  are  reprefented  in  fig. 

1  1  r  have  been  found  useful.  After  the  feet  are  fixed  in 
the  " (lines,  the  fore  part  of  the  leet  may  be  feparated  by 
i^tans  of  a  ferew  in  two  plates,  which  are  fixed  to  the  foie. 

Chap.  XXXIV.  Of  imputation. 

Sect.  I.  Of  Amputation  in  general. 
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difeafe  be  flopped  ;  the  firft  fign  of  which  is,  the  appearance  Amp** 
of  an  inflamed  circle  between  the  difeafed  and  found  parts.  , 
i\.s  foon  as  the  difeafed  begin  to  feparate  from  the  found  /'"1 
parts,  amputation  of  the  limb  ought  to  be  performed,  and 
no  time  ought  now  to  be  loit,  lelt  the  patient  fuffer  from 
the  abforption  of  putrefeent  matter. 

No  part  ot  forgery  is  brought  to  greater  perfe&ton  than 
the  manner  of  performing  amputation.  Before  the  inven. 
tion  of  the  tourniquet,  arid  the  method  of  fecuring  the  vef. 
fels  by  ligature,  the  operation  was  ieldom  undertaken  ;  and 
a  great  proportion  or  thofe  upon  Whom  it  was  performed 
died  foon  after.  In  the  prelent  improved  method,  or. e death 
does  not  happen  in  twenty,  or  even  thirty  cafes.  In  per- 
forming  the  operation,  particular  attention  is  to  be  paid  to 
the  fpot  where  the  incifion  is  to  be  made  ;  the  quantity  ot 
(kin  and  cellular  fobftance  neceffary  to  be  faved,  fo  as  to 
cover  the  mufcles  and  bone  completely,  without  being  ftretrh. 
ed ;  cutting  the  mufcles  in  foch  a  manner  that  they  may 
unite  with  each  other  and  entirely  cover  the  end  of  the  bone; 
the  prevention  of  hemorrhagic*  during  the  operation  ;  the 
tying  of  the  arteries  alone,  without  including  the  nerves  or 
any  of  the  contiguous  parts;  fccuring  the  integuments  fo 
Is  amputation,  which  in  forgery  f.gnifies  cutting  off  as  to  prevent  them  from  retraain  r  after  the  operation  ;  and 
a  limb,  the  great  end  to  be :  aimed 1  at  is,  the  procuring  of  3  th.  operation  A 

kftfSS  coifed ’wifoflefliffJ ’TatTo"  ex°cJartiornU  »  The  patient  being  properly  placed,  with .ffifanu to 
rawnefs  may  be  dpt  to  take  place.  As  lon^go  as  theyear  *6.).  The“ 

firft  incifion  is  to  be  made  through  the  lkin  and  cellular  fub* 
ilance  by  one,  or  rather  by  two,  ftrokes  of  the  amputating 
knife  reprefented  in  fig.  1 16.  Theie  are  next  to  be  fepa¬ 
rated  from  the  mufcles,  2s  far  as  may  appear  fufficieat  for 
covering  the  Hump.  The  feparated  fkiit  or  flap  fhould  be 
ftrongly  drawn  up,  or  what  perhaps  anfwers  better,  turned 
up  alt  round  the  limb,  leaving  this  part  of  the  mufcles  quite 
bare.  The  flap  is  to  be  kept  in  this  filiation  by  an  affift* 
ant,  while  the  operator  makes  the  next  incifion  at  the  edge 
of  the  reflected  fkin,  and  cuts  till  lie  comes  to  the  bone. 

This  incifion  fhould  be  begun  on  the  lower  fide  of  the  limb, 
that  the  blood  may  not  prevent  the  eye  from  readily  follow¬ 
ing  the  edge  of  the  knife  during  the  wfliole  cut.  .  The 
mufcles  are  now  to  be  feparated  from  the  bone  as  high  as 
may  enable  them  afterwards  completely  to  cover  it.  I  he 
fo: t  parts  in  general  are  then  to  be  drawn  up  by  retra&ors, 
which  may  be  either  of  leather,  as  in  fig.  1 17.  or  metal,  asm 
fjo*  1 1 8  a  and  b.  The  periofteum  is  to  be  divided  at  the  place 
where  the  law  is  to  be  applied  ;  but  no  part  of  the  bone  is 
to  be  denuded  #of  this  membrane,  which  is  afterwards  to 
cover  the  flump,  otherwife  troublefome  exfoliations  may 
enlue.  At  this  place  the  faw  (fig.  1 19.)  is  to  be  applied, 
and  the  bone  divided  with  long  Heady  Urokes.  In  this  part 


1679,  **  w?*s  propoied  by  Jacob  Young,  an  Englifh  furgeon, 
jn  a  treatife  intitled  Currus  ^Triumohahs  tx  TerebntthinO)  to 
preferve  a  flap  of  flefh  and  (kin,  which  was  to  be  folded  over 
the  bone,  and  which,  uniting  to  the  parts  of  the  wound  after 
amputation,  would  effectually  cover  the  bone,  and  prevent 
the  inconveniences  above  mentioned.  No  traces  of  the  fuc- 
Cefs  of  this  method,  however,  can  be  found  till  the  year 
1696  ;  whtn  a  Latin  diflertation  was  publifhed  upon  it  by 
P.  Adrians  Verduiu,  an  eminent  furgeon  in  Amfteidam. 
The  moil  fanguine  expe&atious  were  formed  of  its  fuccefs ; 
and  it  was  even  thought  that  the  flap  would  prevent  the 
necefiity  of  tying  up  the  blood.. veflels.  However,  it  does 
not  appear  that  the  method  as  at  that  time  pra&iled  either 
did  or  could  fucceed  ;  and  accordingly  it  was  entirely  laid 
a  fide  ;  but  it  has  been  lately  revived  with  coniiderable  im¬ 
provements. 

Amputation  may  be  rendered  neceffary  when  a  member 
is  fo  much  dileafed  as  to  be  utelefs,  or  when  it  puts  fife  in 

danger.  e  . 

The  caufes  in  general  rendering  this  operation  neceffary 
are,  bad  compound  fra&ures  ;  exteniive  lacerated  and  con- 
tufed  wounds  ;  part  of  the  limb  being  carried  off  by  a  can- 
pon  ball  or  otherwife,  the  bones  being  unequally  broken  and 
not  properly  covered  ;  extenfive  mortification  ;  white  fwell 


not  properly  covered  ;  exteniive  mortification  ;  wnne  iwcu-  r  ,  ,  P  ,  L  n 

ingsofSie  joints;  large  exoitofes  ;  ulcers  attended  with  ex-  of  the  operation  a 1  good  deal  depends  upon  the  fteadinrfs 
•ut> .  J  9  b  ,  .  9 «  .  *  -...I*-!*  Vpnt  who  hn  d«  the  limb:  ror  if  it  be  held  too 
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tenfive  caries;  cancer  or  other  incurable  ulcers;  vancofe  kinds 
of  tumors  ;  particular  diflortions  of  the  bones. 

Amputation  may  alfo  be  fometimes  neceffary  from  violent 
hemorrhagies  of  fome  principal  artery  during  the  cure  of  a 
fra&ured  limb,  or  from  fuch  a  profule  difeharge  of  matter 
taking  place  that  the  ftrength  01  the  patient  is  exhaufted. 
Laceiated  and  contuied  wounds  may  require  amputation, 
on  account  of  hemorrhagy  enluing  which  cannot  be  flop¬ 
ped.  Extenfive  mortification  may  take  place,  and  fuch  large 
quantities  of  matter  be  formed,  that  the  patient  will  be  un¬ 
able  to  bear  up  under  the  difeharge 


of  the  afliflant  who  holds  the  limb  ;  ror  if  it  be  held  too 
high,  the  motion  of  the  faw  will  be  impeded  ;  while  the  bone 
may  be  fplintered  if  it  be  not  fufficiently  railed.  Any 
points  or  iplinters  which  may  be  left  fhould  be  immediately 
removed  with  the  pincers  (fig.  120.).  The  retractors  are 
now  to  be  laid  afide,  and  the  .principal  arteries  feparated 
from  the  nerves,  and  fecured  by  the  tenaculum  (fig.  i7*)> 
or  forceps  (fig.  120.  a),  and  ligatures. 

rihe  tourniquet  fhould  next  be  a  little  flackened,  to  allow* 
the  different  branches  to  be  diicovered  :  The  clotted  blood 
is.  to  be  cleared  away  with  a  warm  fponge.  The  patient 


WfoTpar^  of  the  Vmb'ls  Sried  off,  ills  neceffary  ta  (hould  get  fome  warm  cordial  drink,  and  all  the  arterial 
amoutate  higher  up,  fo  as  to  cut  the  bone,  as  well  as  the  branches  which  can  be  d.fcovered  ought  to  be  taken  up. 
foff  parts,  in  fuch  a  manner  as  may  admit  ot  a  much  fpeedier  The  ends  of  the  ligatures  are  then  to  be  cat.  of  !»<* ‘  a ^ng  j» 
and  fater  cure.  When  mortification  occurs,  every  thing  as  to  allow  them  to  hang  without  the  Ups  of  thewonnd. 
♦ught  to  be  done  for  the  fopport  of  the  patient  till  the  The  mufcles  and  (km  are  now  to  be  drawn  down,  and  bi  ought 
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An  p  ta  into  clofe  contaft,  that  the  ftump  may  be  completely  cover-  brought  into  contad,  either  fo  a3  to  form  a  ftrarght  long!-  Amjmta- 
ed.  The  parts  are  r.ext  to  be  fecured  by  proper  banda-  tudinal  line, -according  to  the  method  of  Mr  B.  Bell,  See.  ;ti,T  th* 
girig ;  and  if  the  operation  has  been  properly  performed,  the  or  they  are  to  be  placed  horizontally,  “  that  the  wound  may  Fh;uh' 
cure  will  commonly  be  made  by  the  firft  intention,  and  may  appear  only  in  a  line  with  the  angles  at  each  fide,”  as  ad-  'r 

in  rlie  oonrfe  nf  three  nr  tnnr  wK.  amt  vifed  by  Allanfon.  The  ligatures  may  either  hang  over 

the  edges  of  the  wound,  or  be  brought  to  the  angles 


ting  th$ 

Arm  ar  d 
|;ore  arm. 


cure  will  commonly  be  made  by . . . . 

be  completed  in  the  courfe  of  three  or  lour  weeks,  and 
fometimes  in  a  fhorter  period.  This  however  muft  depend 
jmich  upon  the  conftitution  of  the  patient,  as  well  as  the 
manner  of  performing  the  operation. 

Sect.  II.  Of  Amputating  the  Arm  and  Fore-arm* 

Amputation  of  the  arm  is  performed  according  to  the 
rules  already  laid  down.  No  more  of  it  (hould  be  removed 
than  is  difeafed  ;  for  the  longer  the  Aumo  is,  the  more  ufe* 
ful  it  proves.  The  tourniquet  is  to  be  applied  a  little  above 
toe  part  where  the  operation  is  to  be  performed  :  As  much 
of  the  internments  {hould  be  faved  as  may  be  perfectly  fuf- 
ficient  for  covering  the  fore.  In  taking  up  the  artery 


"V,  -  -  ***  f  V, 

after  the  bone  has  been  divided,  the  operator  ought  to  be 
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attentiven  ot  to  include  the  radial  nerve,  which  may  be 
readily  difeovered  and  feparated,  as  it  lies  dole  upon  the 
fore  part  of  the  artery.  The  'ore  aim  is  to  be  amputated 
nearly  in  the  fame  manner  as  the  leg  ;  only  that  the  flump 
may  be  covered  by  amputating  with  the  double  incifion, 
without  the  afU (lance  ot  a  da p,  which  it  is  neceflai  y  to  form 
in  the  leg. 

Sect.  III. 


Of  Amputating  the  ‘Thigh . 


In  .performing  this  operation,  the  patient  oimht  ta  be 
Fh,  r™.!,g  Placed TP°‘‘  a  table  ot  ordinary  height,  with  the  difeafed 


the  arrq  u 
tatiou 


.  r  *■  j  uv^uv,  « an  uit  uncuica 

unb  lupported  and  fecured  by  an  aftiftant  feated  before 
him,  whde  other  a  (Tilt  arts  take  care  of  the  other  leg  and 
the  arms.  I  he  cuifc  of  the  blood  is  to  be  Hopped  by 
applying  the  tourniquet  over  the  trunk  of  the  femoral  ar- 
tery,  near  the  upper  part  of  the  thigh.  No  more  of  the 
thigh  ought  to  be  removed  than  is  rendered  neceffarv  by  the 
dlcale,  as  the  more  of  it  is  left,  the  more  ufeful  it  will  be 


After  the  edges  of  the  fkiu  are  in  this  manner  exadlly  ap¬ 
plied  to  each  other,  either  a  few  flips  of  adhefive  plaiter  are 
to  be  laid  acrofs  the  face  of  the  Hump,  or  two  large  pieces 
of  adhefive  pbfter,  with  feveral  pieces  of  tape  fixed  to  them, 
are  to  be  applied  to  the  lurface  of  the  (kin.  The  tapes  are 
then  to  be  tied  with  a  running  knot  immediately  over  the 
wound  ;  by  which  the  parts  will  be  kept  fo  clofely  together 
as  to  prevent  any  collection  of  matter  from  being  formed. 

-  whole  fur  face  of  the  flump  fhould  next  be  covered 
with  a  large  pledget  fpread  with  an  emollient  ointment,  over 
which  a  comp  refs  ob  line  tow  is  to  be  put,  and  retained  in 
its  place  by  a  broad  crofs  flrap  of  old  linen,  palling  fome 
way  up  the  thigh,  fo  as  to  be  fecured  by  the  roller, °which 
is  now  to  be  pa  fled  two  or  three  times  round  the  flump  ; 
and.  the  prtfiure  formed  by  the  crofs  (trap  may  afterwards 
be  increased  or  dimimilied  at  plcafine,  by  drawing  it  with 
more  or  left  tightnefs,  and  fixing  it  with  pins  to  the  roller. 

While  the  Hump  is  drtfiing,  the  tourniquet  is  removed,  but 
replaced  again  loosely  to  enable  the  attendants  toTheck  any 
hemorrhagy  which  may  afterwards  enfue.  ^ 

d  he  patient  is  now  to  be  laid  to  refi,  and  the  limb  is  toTr^r ,  ertf 
be  placed  upon  a  little  tow  covered  with  linen,  or  uoon  a0/  t^r'  Pa* 
thin  fo  t  pillow;  and  to  prevent  the  patient  from  involun- 'if™ 
tardy  moving  the  limb,  and  to  guard  againfl  fpafmodic  flart 
ings,  which  frequently  happen  after  this  operation,  it  may 
be  fixed  to  the  bed  by  two  llraps.  A  bafket  or  hoopee! 
frame  ought  to  be  placed  over  the  flump  to  proted  it  from 
t  ie  bed-clothes,  i  he  patient  fliould  immediately  get  an  ano¬ 
dyne  draught,  which  will  generally  procure  eafe  through  the 
reft  o.  the-  day.  For  this  purpofe,  no  more  light  fhould  be 


to  the  patient.  An  afliflant  fhnnM  o-nfr,  r  v*1- u  UH^‘*  1  or  tIlls  PurPole>  more  light  fhould  be 

r  i I  i;,[cS»eto7”itLLT,t"™py  £  h*’T  *• 

incTion  down  to  the  mufcles  by  ore  o-  two  ftrokes"of  "tfe  "  (1°  ^  ot  tbe  Patltnt  fliould  watch  this 

a - l  _r.,  ■  D>  one  Uvo  ilrok«  °f  U.e  circumllance  with  the  sreateft  attention.  If  there  be  on¬ 


ly  a  flight  oozing  ot  blood,  there  is  no  occafion  for  bein', 
alarmec! ;  but  whenever  it  appears  to  proceed  from  a  large 
artery,  it  muft  be  fecured.  The  fpafmodic  affe&ions  which 
frequently  occur  after  amputation  are  feldom  troublefome, 
unlefs  fome  nerve  has  been  included  in  (ecu ring  the  arteries  - 
but  when  they  do  appear,  laying  the  limb  in  the  eafielt 


knife.  As  much  of  the  integuments  is  then  to  be  differed 
with  a  lealpti  from  the  mnfcles  as  may  cover  the  ftumo 
completely  ;  and  this  part  of  the  ikin  may  either  be  turned 
back,  or  drawn  tightly  up  by  an  affittant.  The  mufcles 
may  then  be  divided  quite  acrofs  to  the  bone  by  the  edge 

riLL:ti‘rf,  n±  % **-  ?*.  *  ^  >**  -  »-* » «. « 

tor,  two  or  Ihrc,  Sogtr-bradih  bifbc,  than  don,'  i„  the  ‘ht  P™'1!'*1  m'«“*  ot  pro 

common  way.  The  mufcles  are  next  to  be  fenaratp^  fmm  n-»  °  -a 

the  Lone  with  a  fcalpel  a  little  way,  that  a  fufficient  quan  is  tobe  keT  ,nflamn!ft.,°n  as  much  as  poflible,  the  patient 
trty  may  be  left  for  covering  the  end  of  it.  The  reft  of  bowefs  W  on?"  h  d  log,fti.C  reSimen>  “d  his 

the  operation  is  to  be  performed  exadlly  according  to  the  flaerr  ’  ^  iT  ax.^tlve  c^y^ers>  till  the  inflammatory 

trrneral  rules  laid  down  in  the  firft  fedion^  of  Shwter  ifw'  ^  Wl11  be  in  a  few  days.  If,. 

7  he  mufcles  and  integuments  are  to  be  drawn  over  thlcn  )  •  '  ant^n,S  tk,s _  treatment,  the  ftump  fwells,  and  the 

ef  the  bone,  and  applied  clofely  together,  that  the  ikin  mav  dcavm  ^onT.  ain  °‘  Pam  tightnefs,  we  ought  to  en- 

completely  cover  the  ftump,  and  'retained Tth!  S  1 7  T*™  W  what  caule  ***  ur.eafinefs  origi- 

hyan  affiftznt  till  a  flannel  or  cotton  roller  according  to  thev’  lt  bc  owln?t<)  the  flraps  being  too  tightly  fixed, 
the  feafon  of  the  year,  which  has  bTpSj  fixed  IweUed  f  f^  H,  ^  ^  much 

round  the  body,  be  applied  in  fnch  a  manner  as  to  funpo.r  fcverai  foldl  >7 Kne'  f°  ill,0llld  be  aPPlf^  by  means  of 
?nd  fix  them.  For  which  purpofe  it  (hould  be  pafTed  two  thorir  h  f  ^lncn  ;  and  lf  *;he  patient  be  young  and  pie- 
or  three  times,  in  a  circular  dircdion,  round  the  top  of  the  arm  hmfn5  ‘°  ^  n  feW  ™nCes  of  blood  from  Pthe 

*&£ »  fc,,!ndT£'»:™  Si rAW  •"“*  SwS'd "— «»•  ■  — •  ot 

tighter  tk.«  ni«",  b’i'fficieni'toS  Hump  ftl'llV'  f1'?’  or.  f>“r,h  «t  far,h,«,  thb 
the  platter*  ln  preventing  retradion.  ,  ?  ‘  d  be  exarnined  ;  and  if  it  appear  fomewhat  open 

Of  riiefling  1  he  en^  ot  the  divided  mufcles  are  now  to  b-  laid  exad  f ",  ^C,d’  c  PftS  muft  be  brouKht  clofer  .together  and 
,y  “d  th' 

,  week 
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week  after  the  operation  the  ligatures  may  generally  be  re¬ 
moved  with  eafe  ;  but  if  they  do  not  feparate  readily,  they 
may  be  trentlv  pulled  at  eveiy  dreffing,  when  they  will,  in 
'  a  fhort  time,  be  brought  away,  and  the  wound  will  be  foon 
healed  by  the  fivft  intention.  The  roller  fhould  be  cleaned 
and  renewed  as  often  as  it  is  found  fullied  ;  nor  fhould  it  be 
laid  entirely  afide  till  the  end  of  the  third  or  fourth  week 
after  the  operation.  When  the  roller  is  removed,  we  may 
depend  upon  the  ftraps  or  tapes  for  keeping  the  parts  to¬ 
gether  till  the  cure  be  quite  accompliftied.  When  the  in¬ 
flammatory  fymptoms  ate  entirely  gone,  no  medicines  ought 
to  be  given  which  would  debilitate  the  patient,  nor  is  any 
thing  more  neceffary  than  to  keep  the  bowels  gently  open 
till  a  complete  cure  be  made. 

Sect.  IV.  Of  Atn-put citing  the 

The  leg  may  be  amputated  for  a  difeafe  in  the  foot  at 
two  different  parts  ;  the  one  a  hand-breadth  under  the 
knee,  the  other  a  little  above  the  ankle.  The  former 
makes  a  diffident  fupport  for  the  body  to  reft  upon  an  ar¬ 
tificial  leg  ;  but  the  latter  does  that  equally  well,  andlikewiie 
preierves  the  motions  of  the  knee. 

Amputa-  ^  performing  the  operation  a  little  way  under ^the  knee 
tion  of  the  the  patient  is  to  be  placed  and  fecured  m  the  fame  manner 
leg  near  the  as  \n  operating  upon  the  thigh.  The  tourniquet  is  to  be 
placed  a  little  above  the  knee,  with  the  cufhion  upon  tne 
artery  in  the  ham.  The  furgeon  places  himfelf  upon  the 
infide  of  the  leg,  and  makes  a  circular  incifion  through  the 
integuments  down  to  the  mufcles.  The  place  where  the 
incifion  ftiould  be  made  muft  depend  upon  the  length  of  the 
limb  ;  but  in  general  it  may  be  between  fix  and  feven  inches 
under  the  top  of  the  tibia  in  an  adult,  or  far  enough  down 
upon  the  limb  tofave  as  much  integuments  as  will  cover  the 
flump.  After  the  integuments  are  cut  through  in  the  manner 
already  dire&ed,  as  much  of  the  mufcles  are  to  be  divided  by 
the  knife  as  can  be  done  by  a  circular  incifion  ;  and  the 
interoffeous  parts  are  to  be  divided  by  a  Icalpel  or  ratline, 
(fig.  121.).  The  retractors  are  then  to  be  applied,  and 
the  bone  fa  wed  off  immediately  below  the  iniertion  of  the 
tendons  of  the  flexor  mufcles.  In  fawing,  the  operator 
ought  to  begin  upon  both  bones  at  the  fame  time,  that  he 
may  finifh  upon  the  tibia,  left  fplinters  fhould  be  formed. 
The  veffels  are  next  to  be  fecured ;  the  foft  parts  drawn 
over  the  bones  ;  the  adhefive  plafters  and  other  bandages 
applied  in  the  fame  manner  as  dire&ed  for  amputating  the 
thigh,  only  that  here  the  roller  need  not  be  applied  fo  high 
as  in  the  former  operation.  Two  or  three  turns  above  the 
knee,  however,  are  neceffary  to  prevent  the  drelfings  from 
flipping  down. 

4!«  In  amputating  upon  the  ankle,  the  operator  fhould  tix 

At  the  an-  upon  that  fpot  which  will  leave  the  ftump  of  fuch  a  length 
as  may  be  moft  convenient  for  being  fitted  with  an  artificial 
machine  refembling  the  other  leg.  Nine  inches  from  the  joint 
of  the  knee,  in  a  leg  of  ordinary  length,  was  found  by  Mr 
Wilfon,  a  late  ingenious  artificial  limb-maker  in  Edinburgh, 
to  be  the  beft  part  fuited  to  this  purpofe,  on  account  of  the 
equal  preffure  it  makes  upon  the  iurface  of  the  leg,  without 
making  any  upon  the  end  of  the  tender  flump.  1  he  ope¬ 
ration  is  performed  in  the  fame  manner  as  that  a  little  below 
the  knee. 

Sect.  V.  Of  Amputating  at  the  Joints  of  the  Extremities. 

The  circumftances  mod  to  be  attended  to  in  performing 
amputation  at  the  joints  are,  firlt  to  flop  tlie  circulation  by 
the  tourniquet ;  or,  where  that  is  impracticable,  to  take  up 
the  trunk  of  the  artery  by  a  ligature  5  to  make  a  circular 
incifion  in  fuch  a  place  as  may,  after  the  operation  is  over, 
fee  fufficient  to  cover  the  wound :  Then  a  longitudinal  in- 
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cifion  is  to  be  made  upon  the  oppofite  (ides  of  the  limb,  ex.  Ampui. 
tending  from  the  joint  to  the  circular  cut,  and  as  deep  as  the'11!1!  *  the 
bone,  by  which  two  flaps  will  be  formed  to  cover  that  part 
of  the  joint  which  remains  after  the  operation  is  fimfh-mites. 

ed  The  ligaments  of  the  joint  are  next  to  be  divided,' - H 

and  the  affected  limb  or  part  of  the  limb  removed. 

After  this  part  of  the  operation,  it  was  formerly  a  fre- 
quer.t  practice  to  ferape  off  the  remaining  cartilage,  to  unite 
the  parts  more  firmly  together.  But  this  is  now  found 
to  be  unnecelfary  ;  for  when  the  flefh  is  applied  properly 
the  bone,  if  it  do  not  grow  to  it,  the  union  at  leaft 


to  LllC  uuixv,  **  **•  -  £>  ”  ■■■  -  /  .  , 

is  fo  clofe  that  it  afterwards  gives  no  inconvenience  to  the 

PdAny  branches  of  arteries  which  may  have  been  cut  during 
the  o Deration  are  now  to  be  fecured  ;  clotted  blood  is  to 
be  removed  ;  and  the  mufcles  and  (kin  are  to  be  brought  into 
clofe  contad  with  the  ends  of  tlie  ligatures  hanging  out  of 
the  wound.  The  parts  are  to  be  retained  by  adhefive  pla¬ 
fters,  or  twilled  future,  or  both  ;  and  proper  bandages 
applied  in  fuch  a  way  that  a  cure  may  be  made  by  the  nrit 

intention.  , ,  .  .  ,  ,  , 

Amputating  the  arm  at  the  fhoulder  jomt  has  always  been  w 
confidered  as  a  dangerous  as  well  as  a  difficult  operation.  It^ 
fhould  never  be  attempted,  when  the  lame  purpofe  can  be 
compliflied  by  operating  lower  down.  Bat  cafes  occafion- 
ally  occur,  where  the  life  of  the  patient  cannot,  in  any  other 

manner,  be  faved.  .  , 

Amputation  may  become  neceffary  here  in  confequence 
of  abfeeffes  of  the  joint ;  caries  of  the  humerus  reaching  to 
the  joint  ;  compound  fractures,  efpecially  thofe  from  gun- 
foot  wounds,  extending  to  the  head  of  the  bone  ;  and  0 

mortification.  . 

In  performing  the  operation,  the  patient  fhould  be  laid 
upon  a  table  of  convenient  height,  covered  with  a  mattrels. 

He  is  then  to  be  brought  as  near  to  the  edge  of  it  as  poih- 
ble,  and  fecured  by  afliflants.  The  circulation  of  the  blood 
in  the  arm  is  next  to  be  Hopped,  by  an  afiiftant  preffing 
ftrongly  with  a  fiim  comprefs  over  tlie  fubclavian  artery 
where  it  Defies  over  the  tuft  rib  ;  or  an  iacifion  maybe  made 
along  the  courfe  of  the  artery,  which  may  be  fecured  after 
feparating  from  it  the  contiguous  nerves.  When  the  artery  is 
compreffed,  it  will  readily  be  known  whether  the  comprelf.on 
proves  effeftual,  by  obferving  when  the  pulfe  at  the  wnft  is  en- 
tirelv  flopped.  As  foon  as  this  is  the  cafe,  a  circular  incifion  is 
to  be  made  through  the  integuments  at  the  iniertion  0.  the 
deltoid  mufcle  into  the  humerus.  An  afiiftant  then  draws 
the  flcin  a  little  back,  and  at  the  edge  of  the  retraced  fkin 
the  mufcles  are  to  be  cut  in  a  circular  direction  to  the  bone. 

If  the  artery  has  not  been  taken  up  at  the  beginning  ot 
the  oraeration,  it  is  now  to  be  fecured,  as  well  as  any  branches 
which  come  in  the  way.  _  ......  .  .. , 

The  amputation-knife  is  now  to  be  laid  alide,  and  t 
reft  of  the  operation  finifhed  with  a  ftrong  fcalpel.  A  ■  per¬ 
pendicular  incifion  is  next  to  be  made  at  a  little  diflance 
from  the  outfide  of  the  artery,  beginning  at  the  acromion, 
and  terminating  in  the  circular  incifion,  cutting  as  deep  as 
the  Iurface  of  the  bone.  A  fnnilar  incifion  is  to  be  made 
upon  the  back  part  of  the  arm,  fo  that  the  flaps  may  be 
nearly  of  an  equal  breadth.  The  arterial  branches  are 
here  to  be  fecured  ;  tlie  flaps  are  to  be  feparated  from  the 
bone,  guarding  again!!  wounding  the  trunk  of  the  artery , 
the  flaps  are  to  be  fupported  by  an  afiiftant  ;  and  the  cap  u 
lar  ligament  of  the  joint  is  to  be  cut  from-  the  fcapula :  an 
thus  the  arm  will  be  entirely  feparated. 

After  the  arm  has  been  feparated,  any  arteries  which  ap¬ 
pear  about  the  joint  are  to  he  tied,  and  all  the  ligature 
brought  over  the  edges  of  the  wound  1  he  parts  are  to 
cleared  of  clotted  blood,  and  the  two  flaps  drawn  over^ 
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Amputa.  wound,  and  fecured  by  the  twifled  future.  A  pledget  of 
ting  at  thf  auy  emoflient  fhould  then  be  applied,  and  a  fufficient  cu- 
thTExtre.  bnt’  w^th  a  comprefs  of  old  linen,  put  over  the 

-unties  '  whole.  A  moderate  preffure  is  next  to  be  applied  by  a 
«— -v— 1 ~  flannel  roller;  by  which  the  parts  will  be  fupported,  their 
union  facilitated,  and  matter  mod  likely  prevented  from  be¬ 
ing  lodged.  The  treatment  is  then  the  fame  with  that  af¬ 
ter  amputation  in  other  parts  of  the  extremities,  lor  two 
or  three  days  after  the  operation,  it  is  neceffary  that  an  af- 
fifiant  fit  with  the  patient  to  comprefs  the  artery  in  cafe  a 
^  bleeding  fhould  enfue. 

At  the  When  it  is  neceffary  to  amputate  the  whole  hand,  the 

wrift.  operation  may  be  performed  at  the  wrift,  fo  as  to  leave  as 
much  o*  the  member  as  pofiible  ;  and  the  fame  rules  hold 
here  as  in  amputating  at  any  of  the  reft  of  the  joints.  The 
tourniquet  is  to  be  applied  to  the  artery  in  the  arm,  and 
the  cure  is  to  be  completed  by  the  Arft  intention.  When 
any  of  the  carpal  bones  are  affedted,  the  fore  wall  not  heal 
till  they  either  work  out  by  fuppuration,  or  are  cut  out  by 
{he  knife.  When  the  middle  of  any  of  the  metacarpal 
bones  is  difeafed,  while  their  extremities  are  found,  the 
trepan  may  be  applied,  and  the  difeafed  parts  removed,  while 
the  remaining  found  parts  are  preferved.  But  if  the  whole 
bodies  of  one  or  two  of  thefe  bones  be  affedled,  while  the 
reft  remain  found,  all  the  affedted  bones  ought  to  be  remo¬ 
ved.  In  performing  the  operation,  an  incifion  is  to  be 
made  along  the  courfe  of  the  part  affedled  ;  and  if  the  ope¬ 
rator  have  it  in  his  choice,  the  incifion  fhould  be  made  upon 
the  back  part,  fo  as  to  fave  the  great  veffele  and  nerves  fitu- 
ated  in  the  palm.  The  integuments  are  then  to  be  differed, 
and  turned  to  each  fide  ;  after  which  the  difeafed  bones  or 
parts  of  bones  are  to  be  removed,  guarding  as  much  as  pof¬ 
iible  againft  wounding  the  principal  arteries  or  nerves  which 
lie  near  them. 

^  The  difeafed  parts  are  next  to  be  fepa rated  ;  any  arte¬ 
ries  which  happen  to  be  cut  are  to  be  fecured ;  and,  on  ac¬ 
count  of  the  free  communication  which  they  have  with 
neighbouring  branches,  they  ought  to  be  tied  at  both  cut 
ends.  If  after  this  a  bleeding  ft  ill  continue,  comprefs,  ftyp- 
tics,  and  other  remedies  proper  for  (topping  blood,  are  im¬ 
mediately  to  be  ufed.  The  fides  of  the  wound  are  to  be 
brought  together,  and  an  attempt  made  to  cure  them  by 
the  hrft  intention. 

At  the  In  amputating  the  Angers,  it  was  formerly  the  pra&ice 

joints  of  theto  operate  upon  the  bodies  of  the  bones  in  the  fame  manner 
fingers.  as  fn  the  forger  extremities  ;  but  at  prefer.t  the  removal  at 
the  joints  is  more  frequently  pra£lifed. 

In  performing  the  operation,  it  is  neceffary  to  fare  as 
much  fid n  as  may  cover  the  flump,  a-rd  this  ought  to  be 
done,  upon  the  fide  next  the  palm,  fo  as  to  guard  againft 
the  effe&s  of  friction.  The  general  fteps  of  the  opera¬ 
tion  are  the  fame  with  thofe  for  amputation  of  the  larger 
joints. 

A  circular  incifion  is  to  be  made  on  the  Anger  by  a 
crooked  biftoury,  about  the  middle  of  the  phalanx,  and  it 
may  be  carried  at  once  to  the  bone.  Another  incifion  is  to 
be  made  with  a  common  fcalpel  at  each  Ade  of  the  finger, 
Degin ning  at  the  circular  one  and  continuing  it  to  the  joint', 
by  which  two  flaps  will  be  left  to  cover  the  flump.  The 
ligaments  of  the  joint  are  now  to  be  divided,  and  the  bone 
removed.  The  blood-veffcls  are  to  be  fecured  by  ligature, 
and  the  flaps  exactly  applied  to  each  other ;  but  in  order  to 
proted  the  end  of  the  bone  completely,  a  fmall  portion 
naY.  be  cut  from  the  uppermoft  flap.  The  flaps  are  to  be 
retained  by  adhefive  plafter,  or  by  the  twilled  future  ;  but 
if  the  latter  be  ufed,  the  tendons  ought  to  be  avoided.  Cb 
ver  the  fore  an  emollient  pledget  is  to  be  applied,  and 
then  a  comprefs  and  roller.  If  the  dikafc  be  id  fituated, 
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that  inftead  of  amputating  at  the  cavity  of  the  joint,  the  Amputa- 
funreon  fhall  think  proper  to  operate  upon  the  body  of  the  tbe 
bone,  flaps  are  to  be  formed  as  above,  and  the  bone  is  to  be^ 
divided  by  means  of  a  fmall  fpring  faw,  fig.  122.  micies. 

The  amputation  of  the  thigh,  at  the  hip  joint,  has  always  * - v—  J 

been  confidered  as  one  of  the  mod  formidable  operations  in  ^  ^hii> 
furgery  ;  fo  much  fo,  that  very  few  cales  appear  on  record 
of  its  having  ever  been  put  in  practice.  In  the  Medical 
Commentaries  of  Edinburgh,  an  inflance  is  recorded  where 
the  thigh  was  amputated  at  thia  joint,  and  where  the  pa¬ 
tient  iurvived  the  operation  18  days,  and  then  died  from  a 
different  caufe,  when  all  rifle  of  hamiorrhagy  was  over,  and 
when  the  fore  had  even  a  favourable  appearance,  which 
fhows  at  leaft  that  the  operation  has  been  done  with  fafety. 

It  certainly  ought  never  to  be  done,  however,  unlefs  as  the 
laft  refource,  and  when  the  life  of  the  patient  is  in  abfolute 
danger  ;  and  then  only  when  as  much  fkin  and  mufcles 
can  be  faved  as  will  cover  the  fore,  and  when  there  is  alfo 
a  probability  of  being  able  to  Hop  the  hemorrhagy,  and  pre¬ 
vent  it  from  returning. 

When  the  operation  is  to  be  performed,  the  patient  is  to 
be  laid  upon  his  back  on  a  table,  and  properly  fecured  by* 
afliftants;  ore  of  whom  fhould  be  ready  with  a  firm  cufhion 
to  prefs,  if  neceffary,  upon  the  top  of  the  femoral  artery, 
juft  after  it  pafles  from  behind  Poupart’s  ligament  to  the 
thigh.  A  longitudinal  incifion  is  now  to  be  made  through 
the  fkin,  beginning  immediately  under  the  ligament,  and 
continuing  it  downwards  along  the  courfe  of  the  artery  for 
about  fix  or  feven  inches.  The  aponeuiofiiof  the  thigh  is 
then  to  be  divided  by  gentle  feratches  till  a  furrowed  probe 
can  be  introduced,  when  the  opening  is  to  be  dilated  by 
means  of  a  fcalpel,  till  two  ©r  three  inches  of  The  artery 
be  laid  bare.  A  flrong  ligature  is  now  to  be  put  un¬ 
der  the  artery  by  the  affiilance  of  a  curved  blunt-pointed 
needle. 

The  part  where  the  ligature  fhould  be  paffed  is  immedi¬ 
ately  above  the  origin  of  the  arteria  profunda  ;  for  if  that 
artery  be  not  affe&ed  by  the  ligature,  the  patient  might  fuf- 
fer  by  the  lofs  of  blood  during  the  reft  of  the  operation* 

The  ligature  is  now  to  be  fecured  by  a  running-knot :  An¬ 
other  ligature  is  to  be  introduced  a  little  below  the  former, 
and  likewife  fecured  ;  the  artery  is  then  to  be  divided  be¬ 
tween  the  ligatures.  A  circular  incifion  is  row  to  be  made 
through  the  integuments  of  the  thigh,  about  fix  inches  from 
its  upper  end.  The  retraced  fkin  is  then  to  be  pulled  at. 
leaft  an  inch  upwards  ;  and  at  the  edges  of  it  the  amputa¬ 
ting  knife  is  to  be  applied,  fo  as  to  cut  the  mufcles  down  to 
the  bone.  This  being  done,  a  cut  is  to  be  made  upon  the 
pofterior  part  of  the  thigh,  beginning  a  little  higher  than 
the  great  trochanter,  and  continuing  it  down  to  tli£  circular 
incifion,  and  as  deep  as  the  joint.  A  limilar  cut  is  to  be 
made  on  the  anterior  part  of  the  thigh,  at  a  fmall  diftance 
from  the  artery,  and  this  reaching  likewife  down  to  the 
bone.  The  two  mufcular  flaps  are  to  be  Separated  from 
the  bone  and  joint,  and  held  back  by  an  affiftant.  Eve¬ 
ry  artery  which  appears  is  now  to  be  fecured.  Then  the 
capfular  ligament,  and  next  the  round  one,  are  to  be  fepa¬ 
rated  from  the  acetabulum  ;  by  which  means  the  limb  will 
be  removed  from  the  body.  The  acetabulum  arid  neigh* 
bouiing  bone  are  next  to  be  examined  ;  and  if  they  appear 
found,  the  cafe  will  be  more  favourable  ;  but  at  any  rate,  a 
cure  is  to  be  attempted  by  the  firft  intention.  Eor  which 
puipofe,  after  removing  all  the  clotted  blood  from  the  fur- 
face  of  the  wound,  and  bringing  the  ligatures  over  the  edges 
of  the  fkin,  the  mufcles  are  to  be  placed  as  nearly  as  pof* 
fible  in  their  natural  fituation*;  and  drawing  the  flaps  too^* 
ther,  fo  as  to  cover  the  wound  in  the  mofl  accurate  manners- 
they  are  to  be  kept  in  this  fituation  by  adhefive  platter,  and 
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the  Ends .  f  J  thc  rm^er  part  Gf  the  thigh.  The  dreffin  s  are  to  be  re- 
jlvtTiuhctained  by  a  broad  flannel  roller  pafleji  three  or  four  times 
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round  the  body,  and  fpirally  over  the  flump,  and  fecured. 
The  patient  iethen  to  be  laid  in  bed  on  the  found  fide,  and 
treated  as  tor  amputation  in  other  parts  of  the  body;  only 
that  greater  attention  is  neceffar’y,  as  there  is  no  affifiance 
from  a  tourniquet.  Uncommon  attention  will  alio  ^  e  necef- 
fary  to  prevent  inflammation,  and  every  fymptorn  of  lever 
which  may  fuccced  to  the  operation. 

When  the  foot  is  fo  much  difeafed  as  to  require  amputa¬ 
tion,  the  operation-  might  !  e  performed  at  thc  point  of  the 
ankle  ;  but  for  the  reaibns  given,  when  treating  of  am¬ 
putation  of  thc  leg,  it  is  found  better  to  do  it  above 
the  ankle.  WhenSa  confulerable  part  remains  lound,  it 
ought  to  be  faved.  If  any  or  the  tarfal  hones  are  afftCled, 
thefe  are  to  be  removed.  When  the  middle  or  whole  body 
of  any  of  the  metatarfal  bones  are  diieafed,  they  are  to  he 
removed  in  the  lame  manner  as  dredted  for  iimilar  opera¬ 
tions  in  bones  of  the  hand  ;  and  if  even  two  of  them  re¬ 
main  found,  provided  they  be  fo  placed  as  to  fupport  the 
toe%  they  ought  to  be  preferved,  as  it  is  known  that,  by 
proper  treatment,  an  offeous  matter  may  afterwards  Ml  a  con- 
fideraMe  part,  if  not  the  whole,  <  f  the  void  ;  or  if  any  cavi¬ 
ty  remain,  it  may  be  io  fluffed  that  the  uie  of  the  Lot  may 
ftill  fe  enjoyed. 

In  performing  an  operation  of  this  kind,  the  patient 
fhould  be  laid  upon  a  table,  and  the  tourniquet  applied  m 
the  ham  to  prevent  hemorrhagy.  An  incihon  is  then  to 
be  made  along  the  affe&ed  part  ;  and  if  the  feat  of  the  dif- 
eafe  admit  it,  the  incifion  fhould  be  made  upon  the  upper 
fide  of  the  foot  fo  as  to  fave  the  foie.  The  integuments 
are  to  be  feparated  and  turned  to  each  fide,  to  allow  the  at- 
fedVed  parts  to  be  completely  removed. 

The  principal  veffels  and  nerves  are  to  be  faved  as  much 
as  poffble  ;  but  if  any  particular  artery  be  cut,  it  is  to  be 
fecured,  and  the  part  treated  as  after  the  removal  of  iimilar 
parts  of  the  hand.  • 

Of  the  toes.  The  amputation  of  the  toes  is  exaftly  Iimilar  to  that  of 
the  fingers. 

Sect.  V.  Of  removing  (he  Ends  of  Carious  Bones  in  th$ 
Joints. 

In  compound  features,  the  ends  of  bones,  when  they 
protruded  ~in  fuch  a  manner  that  they  could  not  other - 
wife  be  returned,  have  f  equently  been  iawed  through  ;  and 
f  their  place  has  frequently  been  fupphed  by  a  renewal  ot 
bone,  fo  as  to  preferve  the  ordinary  ufe  of  the  limb.  Many 
cafes  have  likewiie  happened,  where  a  large  part  of  the  bo¬ 
dy  of  the  bone  has  been  thrown  out  by  fnppuration,  and  its 
place  fupplied  ;  and  a  few  are  upon  record,  where  either  the 
whole  of  a  bone,  or  that  end  next  the  joint,  has  been  thrown 
out,  and  its  place  filled  up  with  callus,  fo  that  no  inconve¬ 
nience  has  been  felt.  From  thefe  circumftances,  Mr  White 
ot  Manchefter  wasded  to  preferve  an  arm  by  fawing  off  the 
head  of  a  diieafed  humerus  ;  and  Mr  Park  of  Liverpool,  to 
fave  a  limb,  by  fawing  off  the  ends  of  the  bones,  in  a  cafe 
ot  white  fwdling  of  the  knee.  When  therefore  it  happens 
that  the  end  of  a  bone  is  difeafed,  while  the  othei  paits 
are  found,  thc  difeafed  part  may  be  removed,  and  the  found 
one  faved,  fo  as  in  a  great  meaiure  to  preferve  the  free  ufe 

of  the  limb.  •  *  , 

I11  performing  the  operation,  the  fir  ft  uep  fhould  be,  to 
ufe  inch  means  as  may  enable  the  operator  to  have  a  full 
management  of  the  circulation  of  the  part  affe&ed.  Then 
a  longitudinal  incifion  of  fufficient  length,  and  perhaps  ano¬ 
ther  acrofs  it,  may  be  neceffary  to  be  made  through  the  foft 
parts  of  the  joint  y  and  this  opening  ought  to  be  at  a  di- 
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fiance  from  the  large  blood -veffels,  that  they  may  be  in  noDin-inifo. 
danger  of  being  injured.  After  the  end  ot  the  difeafed 
bone  is  fufficieutly  ‘laid  bare,  it  is  either  to  be  bronghT g 
out  of  the  joint,  or  a  fpatuia  or  fome  other  proper  . — 
fubtlance  is  to  be  introduced  between  the  bone  and  loft 
parts,  fo  as  to  defend  the  latter  in  time  of  fawing  the  bone. 

After  the  difeafed  part  of  the  bone  is  removed,  the  arteriil 
branches  are  to  be  fecured,  and  the  wound  treated  like  ary 
other  wound  of  equal  fize. 

During  the  cure  the  limb  ought  to  be  kept  in  the  pollure 
moft  favourable  for  the  removal  of  the  bot*e,  and  afterwards 
for  the  prefervation  of  the  natural  motion  of  the  joint. 

In  tins  way  a  limb  may  Comet i me*  be  faved  which  would 
other  wife  have  teen  removed.  But  though  the  removal 
of  the  difeafed  cud  of  one  bone  may  be  readily  t  fit  died,  the 
removal  of  all  that  part  of  the  bones  which  enters  into  the 
cqmpofltion  of  a  joint  muff  be  attended  with  to  much  in¬ 
convenience,  that  it  can  feldoin  be  ui'eful,  unlefs  it  be  where 
the  ends  of  hone*  are  deftroyed  by  external  violence ;  tor 
then  it  appears  that  this  opeiation  may  be  performed  with 
coiifiderable  iuccefs. 
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Of  DiminiJJjing  Pain  in  Surgical 
Operations . 

The  pain  induced  by  furgical  operations  may  be  leflened 
in  two  different  ways.  The  firil  is,  by  diminifhing  the  na¬ 
tural  fenlibility  of  the  fyftem  \  arid  for  this  purpofe  narcotics 
of  different  kinds,  and  particularly  opium,  have;  feen  uled  ; 
but  thefe  are  apt  to  induce  difacreeabie  fymptoms,  efpecial- 
]y  ficknefs  and  vomiting,  which  might  be  attended  with  bad 
confequences  after  fome  operations.  1  hey  arc  therefore 
ft ldo m  employed  before  an  operation.  When,  however, 
they  are  given  immediately  after  it,  and  repeated  as  cLrcuni- 
ftances  may  requite,  they  often  give  great  relieg 

'The  other  method  diminifhing  pam  is,  by  kfTenmg  the 
fen  Ability  of  a  particular  part  o  the  body.  It  has  long 
been  known,  that  the  fenlibility  of  any  part  may  not  only 
be  leffened,  but  entirely  fufpended,  by  comp  re  fling  the 
nerves  which  fupply  it.  From  a  knowledge  of  this  circum- 
flancc,  an  inflriimer.t  (fig.  123.)  was  invented  fome  years 
ago  hy  Mr  Janies  Moore  of  London,  by  which  the  pnnei- 
pal  nerves  of  a  member  might  be  fo  compreffed  as  to  render 
the  parts  below  perfectly  infenlible.  >v  difficulty,  however, 
arifes  here  ;  for  as  the  nerves  muff  be  compreffed  at  leaft 
an  hour  previous  to  the  operation,  in  order  to  render  the 
parts  quite  infenlible,  and  as  it  is  extremely  difficult  to  com- 
prefs  the  nerves  without  at  the  lame  time  affefting  the 
veins,  the  latter  are  therefore  in  danger  of  being  burft.  To 
prevent  this  inconvenience,  Mr  Mooie  propofes  to  open  a 
vein  ;  but  this  might  be  attended  with  bad  confequences  in 
weakly  conftiiutions.  Befides,  if  is  faid,  that  by  con.prefT.ng 
the  nerves  in  this  manner,  although  lefs  pain  may  be  felt  in 
the  time  of  the  operation,  it  is  proportionally  greater  after 
the  comprefiion  is  removed.  In  certain  parts  of  the  body* 
however,  where  fufficient  comprefiion  can  be  made  upon 
the  nerves  without  a&ing  much  upon  the  veins,  it  would 
appear  that  the  method  may  1  -e  pradllfed  with  advantage  \ 
though  it  has  not  yet  been  done,  excepting  in  a  few  in- 
fiances. 

Chap.  XXXVI.  Of  Bandages. 

The  proper  application  of  bandages  is  an  object  of  great 
importance  in  forgery  :  and  though  dexterity  i3  only  to  be 
acauired  in  this  \  ranch  by  pradice,  yet  a  few  genera 
rules  may  be  found  uleful.  Bandages  are  employed  'or 
the  retention  of  dietings,  for  flopping  hetnorihagies,  for  je- 
y  moving 
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fafinels  to  the  parts  to  which  they  are  applied.  They  may  {traps  conneOed  with  it  behind,  are  brought  between  the  A, 

he  competed  either -of  linen,  cotton,  or  flannel.  Of  late  thighs,  and  fixed  to  it  before  to  prevent  it  from  moving  ,,p.  For  A* 

years  the  two  lad  have  been  preferred  by  many  for  their  A  bandage  of  flannel,  and  different  kinds  of  belts,  are  con>V 
warmth  and  elafticity,  on  which  account  they  are  certainly  trived  for  compreffing  the  abdomen  in  the  opeiation  of  tap. 

molt  proper,  efpecially  in  winter;  and  likewile  in  cafes  Din?  :  and  truflrs  of  varirmo  . ...raj  .  ‘ 


moll  proper,  efpecially  in  winter  ;  and  likewife  in  cafes 
where  the  parts  are  liable  to  fwelling  and  inflammation,  as 
in  wounds,  luxations,  and  fra&ures.  Befides,  they  more 
readily  abforb  any  moifturc  which  may  be  difeharged  from 
the  fores. 

When  flrft  applied*  they  fliould  be  clean,  fufficiently 
ilrong,  and  as  free  of  feams  as  pofiible.  They  flionld  be  fo 
tightly  applied  as  to  anfwer  the  purpofe  for  which  they  are 
intended,  without  being  in  danger  of  impeding  the  circula¬ 
tion.  They  fhould  be  applied  in  fucli  a  manner  that  they 
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Pin£  »  afid  trufles  of  various  conflruflions  are  ufed  for  the  re 
tention  of  the  protruded  bowels  in  cafes  of  hernia. 

Bandages  of  cotton  or  flannel  are  ufed  for  fupporting  tlieForthe 
ferotum  in  the  various  difeafes  which  may  occur  there,  as  ferotum 
well  as  after  the  operations  performed  upon  it.  and 

One  of  the  bell  bandages  for  the  penis  is  a  linen  or  cotton 
hag,  fixed  by  a  roller  round  the  body. 

I'or  retaining  dreffings  about  the  anus,  or  between  that  For  the 
part  and  the  ferotum,  the  T  bandage  is  commonly  ufed  ;  anus. 

1  -  *  manner  uiat  uiey  and  it  is  made  either  with  one  or  two  tails,  according:  to  the 

.nay  be  eaiily  loofened,  and  the  parts  examined  with  as  fituation  of  the  part  to  which  it  Is  to  be  apnli-d  °  ,lf) 

::tL7Ty  38  Prffif  6  5  rVT  fl,0Ul^  be  !aid.afldc  In  fimPle  fractures,  and  moft  of  the  other  difeafes  of  the  For  i 
f  n  ?,  f  PurPofe  for  wh>ch  they  are  intended  is  ac-  arm,  fore  arm,  and  hand,  the  roller  is  the  bandage  common-turt>- 

’’  ^  7 Z  i?11^  contlnued> L.thtT  frequently  ly  ufed  ;  but  in  compound  fradures  of  thefe  parts,  as  well  as 

plied  ^  £1°  h  °f  thC  Part8  Up°n  Whlch  tliey  are  aP‘  in  the  diffcrent  kinds  of  fradures  of  the  lower  extremities, 

^  -  the  12  or  18  tailed  bandage  is  neceffary. 

For  longitudinal  wounds  of  the  extremities,  the  uniting  For  tv ournts 
bandage  is  ufed  with  the  fame  advantage  as  has  been  alrea-°f  the  ex- 
dy  mentioned  for  wounds  of  a  fimilar  nature  upon  thetremitlC3i 
head. 


With  refpe£l  to  bandages  for  particular  parts,  we  fhall 
begin  with  the  head,  and  then  proceed  to  the  trunk  and 
extremities.  .  The  couvre  chef  qf  the  French,  which  is  a 
fquare  napkin  folded  cornerwife,  is  moll  frequently  ufed 
where  a  bandage  is  wanted  for  the  head  ;  but  a  nightcap, 
having  a  band  to  go  round  the  head,  and  another  to  tie  un. 
cer  the  chin,  appears  to  be  more  fuitable  for  this  purpofe. 

For  making  compreflion  on  any  particular  part  of  the  head, 
as  for  flopping  of  bleeding  veflels,  the  radiated  bandage  may 
be  employed.  J 

«&•  MMsfc  t  to  xxsxsszs  s 

wuh  fuffictent  exaftnefs.  For  retaining  dreffings  upon  the  fmall  faw,  fciffais  ftraight’  and  curved,  Tvatorsf  .Idles 


Chap.  XXXVII.  The  Method  of  opening  a  dead  Body, 

Surgeons  are  o^ten  called,  in  order  to  invefligate  the 
caufe  and  feat  of  difeafes  and  death,  either  by  the  relations 
of  the  deceafed,  or  the  inagiflrates  to  whom  a  report  is  to  be 
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eyes,  feveral  turns  of  a  roller  have  been  ufed,  and  it  is  term¬ 
ed  monoculm  or  hlnorulus  according  to  its  being  applied  to 
one  or  both  eyes  ;  but  the  couvre  chef,  and  the  nightcap  al¬ 
ready  mentioned,  are  lefs  apt  to  flip,  and  therefore  found 
more  convenient  for  this  purpofe. 

For  fra&nres  of  the  nofe,  or  wounds  there,  or  on  any 
other  part  of  the  face,  the  uniting  bandage  anfwers  beft. 
And  in  cafes  of  fradbire  of  the  lower  jaw,  a  four-headed 
roller  is  molt  convenient :  the  hole  in  the  centre  of  the  rol¬ 
ler  receives  the  chin,  and  aflifls  in  preventing  the  bandage 
from  lhiftmg.  The  two  upper  heads  are  to  be  carried 
backwards ;  and  being  made  to  pafs  each  other  at  the  oeci- 
put,  they  are  afterwards  brought  once  or  twice  round  the 
head  The  two  under  heads  of  the  roller  being  re fle&d 
over  the  chin,  are  then  to  be  turned  upwards  and  fixed  on 
the  upper  part  of  the  head. 


threaded,  fponges,  tow,  faw-duft  or  bran,  bafons  with  wa¬ 
ter,  towels,  and  receivers  for  the  vifeera  when  they  are  to 
be  taken  out  of  their  cavities  The  body  is  to  be  laid  upon 
a  fuitable  table,  advantageoufly  placed  for  the  light,  having 
a  cloth  thrown  over  the  parts  which  decency  demands  ihould 
be  concealed,  efpecially  in  females. 

When  it  is  intended  only  to  infpe<%the  abdomen  and  its 
contents,  a  longitudinal  mcifion  from  the  xiphoid  cartilage 
to  the  os  pubis,  interfered  by  a  tranfveife  or.e  at  the  navel 
wi.l  give  a  fair  opportunity  of  anfwering  thefe  puroofes! 
when  die  angles  are  reverted.  Should  it  t.e  required  to  exa! 
mine  all  the  three  cavities,  and  the  parts  contained  in  them, 
we  are  to  begin  by  opening  the  head,  making  an  ineifion  Me'w  0f 
qmte  crofs  to  the  bone,  from  ear  to  ear;  which  feclion  is  opening  f 
pieferable  to  die  crucial,  commonly  made  on  this  occafion  •f'he  cra- 
Uicn  the  fealp  may  be  eaiily  differed  from  the  flcull,  and  turn  Am> 


The  bandages  neceffary  for  the  neck  are  the  n^h'  1  ;  P  T^r  “  e;L,1>'  dlfieded  the  ficull,  and  turn- 

it:.  tXttzzst; 

1*1  fit  iii  or  iY»li  *  1  >  f\ .  - _ _  1  J  1  T  i  . 


one  ufed  in  cafes  of  wry  neck.  For  every  other  puroofe 
ox  bandaging  a  common  roller  may  anfwer  perfe&ly  well. 

I'or  fradures  of  the  fcapula  the  application  of  a  long  rol¬ 
ler  may  be  of  fervice.  6 

For  retaining  dreffings  upon  the  thorax  the  napkin  and 
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during  the  fawmg,  which  fliould  be  begun  on  the  middle® f  the 
ronud  proccednig  to  each  temporal  bone,  and  fo  to  finiih 
the  circle  upon  the  middle  of  the  occipital  bone  ;  which  may 
generally  be  done  conveniently  enough,  by  railing  die  head 
and  inclining  it  forward  after  having  proceeded  as  far  as 


fcapulary  are  commonly, ‘’and  very  properly  ufed  mid  when  this  bone'-'^  '!l  .  after  ,havin^  Proc«ded  as  far  as 

the  napkin  is  employed  merely  for  retaining*  dreflincra  it  that  nofl  *  ^  *?oaI  mny  then  be  turned  prone,  flionld 

g  ,  .to.be.'lx  or  feven  inches  for  an  adult. 
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Method  of  contained  in  tliefe  cavities,  under  one  view,  an  mcifion  is  to 
epemm;  a  )->e  tnade  on  each  fide  of  the  Iternum,  in  the  cour  e  of  the  car* 
dead  Body.  t»lage9  0f  tpe  ribs  which  are  annexed  to  it  ;  d meeting  from 
’  '  thence  the  mufcles  with  the  teguments,  the  fpace  of  two  or 

Of  opening  three  inches  towards  the  fpine ;  then  cutting  through  the 
the  thorax  cartilages,  which  will  be  feen,  and  eafily  divided  with  a 
sndabdo-  ^ little  curved  near  the  point ;  then  the  incifious  are  to 

maU  be  continued  from  the  flernum  through  the  abdominal  cavi¬ 
ty,  in  an  oblique  direction,  to  each  ilium  or  lnguen  ;  alter 
which  the  clavicles  are  to  be  feparated  from  the  iternum, 

©r  this  bone  divided  at  its  fuperior  cartilaginous  junftion, 
with  a  ftrong  knife,  differing  it  from  the  mediaftmum,  and 
turning  it  downwards  with  the  mufcles,  &c.  of  the  abdo¬ 
men.  This  is  the  moil  eligible  manner  ol  opening  thebe 
cavities,  and  gives  an  opportunity  of  fewing  them  up  with 
a  better  appearance  for  any  perfon’s  view  afterwards.  1  hat 
kind  of  flitch  called  by  fempftreffes  the  herring-bone  or 
fat  /earn  has  a  very  pretty  and  neat  tftedl  upon  thefe  oc- 

OI1S  • 

It  it  is  propofed  to  take  out  the  thoracic  and  abdominal 
vifeera  together,  for  further  examination,  the  diaphragm  is 
firft  to  be  cut  down  to  the  fpine  on  both  fides  ;  then,  to 
avoid  being  incommoded  with  blood,  8c c.  two  very  ftrong 
ligatures  are  to  be  palled  round  the  cefophagus  and  large 
blood*  ve  fie  Is,  in  which  the  trachea  may  be  included  ;  tying 
them  (trait,  and  then  dividing  thefe  parts  between  the  liga¬ 
tures  :  the  fame  meafures  are  to  be  taken  in  refpeft  to  the 
inferior  vefiels  upon  the  lumbar  region,  a  little  above  the  bi¬ 
furcation  of  the  aorta,  including  the  vena  cava  ;  and  alfo 
upon  the  reftum.  After  having  obferved  thefe  precautions, 
the  vifeera,  with  the  diaphragm,  are  to  be  removed  by  a 
wary  difieftion,  all  the  way  clofe  .to  the  fpine  ;  and  by 
gently  drawing  them  at  the  lame  time,  the  reparation  will 
be  greatly  facilitated. 

When  the  thoracic  and  abdominal  vifeera  are  to  be  taken 
out  feparately,  in  the  firft  cafe  ligatures  mud  be  made,  as 
have  been  deferibed  upon  the  vefiels,  &c.  juft  above  the 
diaphragm,  and  in  the  other  juft  below  it,  and  upon  the 

reft  um.  . 

me n  the  Should  we  be  called  upon  to  perform  this  office  when  the 

body  is  be-  body  {3  become  very  putrid,  it  will  be  abfolutely  necefiary 
cc.^ePu-.  to  have  fuch  parts  of  it  well  wafhed  with  warm  vinegar  and 
j  *  4o  bem3  -  brandy,  and  then  fprinkled  with  lavender-water  or  fome 
staged,  fuch  odoriferous  antiputrefeent  liquor,  before  the  examina¬ 
tion,  in  order  to  correft  the  flench,  and  defend  usayainft  the 
noxious  quality  of  the  effluvia  ;  a  precaution,  the  negleft  of 
which  may  be  attended  with  very  direful  effefts. 


E  R  Y.  Chap,  XXXVII! 

them  up  ;  and  then  the  cavities  are  to  be  ftitched  very  clofe  embalm*^ 
with  the  glover’s  or  fpirat  future.  Large  and  deep  inqihons  dea!j 
a-e  alfo  to  be  made  in  all  the  moil  flefhy  parts,  cleaning  and 
walking  them  with  the  tinfture  in  the  fame  manner,  filling  ^ 
them  with  the  antifeptic  fpices,  and  ditching  them  up. 

Then  the  head,  trunk,  and  limbs,  are  to  be  perfeftly  well 
covered  with  cerecloth  ;  putting  a  piece  under  the  chin,  to 
be  fecured  by  fewing  on  the  top  of  the  head,  after  having 
well  adjufted  the  cap  of  the  fkull,  fewed  the  fcalp  together, 
and  cleaned  the  mouth,  as  has  been  direfted.  for  the  other 
parts,  and  putting  in  fome  of  the  fpices.  Ttte  cerecloth  is 
to  be  prepared,  according  to  art,  with  a  compofition  made 
of  wax,  rofin,  ftorax,  and  painter's  drying  oil.  After  the 
application  of  the  cerecloth,  with  great  care  and  exaftneis* 
cut  into  fuitable  pieces  according  to  the  refpeftive  parts, 
and  clofing  them  well  everywhere,  the  face  being  clofe  lha- 
ved,  is  to  be  covered  with  fome  of  the  above  compofition 
melted,  and  laid  on  with  a  brufh  of  a  proper  degree  of  heat, 
and  of  a  moderate  thicknefs  ;  which  may  have  a  faint  fifth- 
colour  given  it  with  vermilion;  and  when  it  is  grown  cold  and 
ftiff  upon  this  part,  it  may  be  lightly  covered  with  hard 
varnifh  ;  or  this  varnifh,  applied  thick,  may  here  ferve  the 
purpofe  alone.  A  cap  is  to  be  well  adapted  to  the  head,  fall- 
ing  down  upon  the  neck,  and  to  be  fewed  under  the  clnn, 
making  a  few  circular  turns  about  the  neck  with  a  roller  of 
a  proper  breadth.  All  the  reft  of  the  corpfe  is  to  be  mclofed 
in  a  iheet,  to  be  artfully  cut,  and  fewed  on  very  clofe  and 
fmooth,  with  the  fineft  tape,  and  the  fat /earn  ^  mentioned  m 
the  preceding  chapter  ;  over  which  an  appropriate  drefs  is  t® 
be  put,  as  the  relations  or  friends  think  fit  to  direct  and  ap¬ 
point,  and  then  laid  into  the  coffin,  which  fhonld  be  in  rea- 
dinefs  :  but  when  it  is  fome  great  perfona  ge,  who  is  to  lie  m 
(late  for  public  view  before  the  funeral  rites  are  folemmzed, 
the  drefs  muft  be  appropriated  to  his  dignity,  and  character. 

The  brain  and  other  vifeera  are  to  be  put  with  fome  of  trie 
fpmes  into  a  leaden  box.  Sometimes  the  heart,  prepared 
as  has  been  direfted,  to  preferve  it  from  putrefaction,  is  de- 
pofited  in  an  urn  by  itfelfi 
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Explanation  of  Plates. 


Chap.  XXXVIII.  Of  Embalming  dead  Bodies, 


In  the  early  ages  of  the  world,  the  praftiee  of  embalm¬ 
ing  dead  bodies  was  very  common,  particularly  among  the 
Egyptians  ;  but  it  has  long' been  diluted  in  almoft  all  coun¬ 
tries,  except  for  great  perfonages.  See  Embalming.  I  he 
following  direftions  are  taken  from  Mr  Gooch,  to  whom 
they  were  communicated  by  a  perfon  of  great  charafter,  and 
well  acquainted  with  the  modern  praftiee  of  embalming  in 

this  kingdom. 

After  evifeeration,  as  has-been  direfted  in  opening  a  dead 
body,  and  continuing  the  inciiion  farther  upwards,  even.into 
the  mouth,  and,  if  prafticable,  without  cutting  the  fkin  of 
the  neck,  all  the  cavities  are  to  be  well  cleanfed,  and  the 
humidity  fucked  up  with  fponges^  then  wafhed  with  tinfl. 
Ynyrrh<sr  and  filled  with  a  fpecies  compounded  of  fragrant 
herbs,  aromatic  drugs,  and  gums  reduced  to.  powder  not 
very  fine,  firft  reftoring  the  heart  to  its  former  refideiice,  af¬ 
ter  having  opened  its  ventricles,  cleanfed  and  waffled  them 
■with  the  tinfture?  fluffed  them  with  the  fpices,  and  fewed 


Plate  CCCCLXXXVII.  Fig.  i.  A  lancet  and  caneb 
for  difeharging  the  contents  of  an  abfeefs  by  means  of  a  ie- 

ton.  Sec  n°  50.  .  -  , 

Fig.  2.  A  direftor  for  difehargmg  the  contents  ot  anab* 

feefs.  See  n°  50. 

Fig.  3.  An  abfeefs  lancet. 

Fig.  4.  A  forceps  for  extrafting  polypi.  See  n?  1 1 3- 
Fig.  5.  A  flit  probe  for  conducing  a  ligature  to  the  root 
of  a  polypus.  See  n°  114. 

Fig.  6.  A  ring  for  afiifting  in  fecunng  a  ligature  upon 
the  root  of  a  polypus.  ‘See  n0  114- 

Fig.  7.  A  double  canola  for  fixing  a. ligature  upon  the 
root  of  a  polypus.  See  n0  114. 

Fig.  8.  The  moft  approved  form  of  a  lancet  for  the  ope- 
ration  of  blood-letting.  Seen0  131. 

Fig.  9.  A  jugum  cervicis  recommended  by  fome  prafti* 
tioners  in  venefeftion  in  the  neck.  See  n°  137. 

Fig.  io.  A  bandage  for  making  comprefiion  after  per¬ 
forming  the  operation  of  arteriotemy  at  the  temples.  etfC 
n9  145. 

Fig.  11.  A  fcarificator  with  1 6  lancets,  ufed  in  the  ope» 

ration  of  cupping.  See  n°  146. 

Fig.  12.  A  cupping-glafs.  See  n°  1470 

Fig.  13.  A  feton  r.eedle.  See  n°  153.  #  t  . 

Fig.  14.  The  common  crooked  needle  ufed  in  makings* 

tures.  See  n°  1 54.  .  .  tLC 

Fig.  15.  ayb9  Two  pins  of  different  forms  ufed 
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The  firft  commonly  made  of  fil- 


Pl°f  t^ie  ver>  Wlt^  a  movable  fteel  point ;  the  other  of  gold.  See  n 
IZZLj  i 3‘7- 

Fig.  1 6.  The  tourniquet  now  moil  generally  ufed.  See 
n°  i6o. 

Fig.  17.  The  tenaculum  ufed  in  fecuring  the  mouths  of 
bleeding  vefTels.  See  n°  162. 

Fig.  18.  A  common  fcalpel.  See  n°  174. 

Fig.  19.  A  large  lancet  ufed  for  opening  cavities  of  diffe¬ 
rent  kinds.  See  11 0  174. 

Fig.  20.  A  blunt-pointed  biftoury.  See  n®  174. 


Plate  CCCCLXXXVIII.  fig.  21.  A  rafpatory  for  re¬ 
moving  the  pericranium  in  the  operation  of  the  trepan.  See 
n  186.  • 

Fig.  22.  The  trephine  with  all  its  parts  conneded  and 
ready  for  ufe.  a ,  The  centre -pin,  which  can  be  raifed  or 
depreffed  by  the  Aider  b.  c9  The  part  where  the  faw  is 
united  to  the  handle  by  means  of  the  fpring  cl.  See  n° 
186.  6 

Fig.  23.  Handle  of  the  trepan  into  which  the  head  of 
the  trephine  is  to  be  inferted  at  a.  See  ng  186. 

.  Fig-  24-  'A  perforator,  which  can  be  joined  to  the  handle 
either  of  the  trephine  or  trepan.  See  n°  186. 

Fig-  25-  A  brufh  for  cleaning  the  teeth  of  the  faw. 
See  n°  186. 

Fig.  26.  Forceps  for  removing  the  piece  of  bone  when 
nearly  cut  through  by  the  trephine  or  the  trepan.  See  nQ 
186. 

.  Fig-  2^-  a>  A  levator  alfo  employed  in  removing  the 
piece  of  bone.  See  n°  186. 

•  Fig.  26.  by  Lenticular  for  fmoothing  the  ragged  edge  of 
the  perforated  bone.  See  n°  186. 

Fig.  27.  A  common  probe.  See  n°  187. 

Fig.  28.  A  directory.  See  n°  187. 

Fig.  29.  A  fpecuium  ufed  for  keeping  the  eyelids  fepa- 
rated,  and  the  eye  fixed,  in  performing  various  operations 
upon  that  organ.  See  n°  205. 

Fig-  30-.  Aflat  curved  hook  for  elevating  the  upper  eye¬ 
lid,  and  fixing  the  eye,  in  performing  various  minute  opera¬ 
tions  upon  its  furface.  See  20 5. 

Fig.  3 1 .  A  couching  needle.  See  n°  2 1 6. 

Fig.  32.  A  couching  needle  for  the  right  eye,  fitted  for 
the  operator’s  right  hand.  See  n°  217. 

33*  A  knife  for  extrading  the  catarad.  See  n° 

218. 

Fi? •  34-  A  flat  probe  for  fcratching  the  capfule  in  ex¬ 
tra  ding  the  cryllalline  lens.  See  n°  218. 
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Fig.  44.  A  trocar  for  making  an  artificial  parotid  dud. 
See  Chap,  XVI.  Sed.  i 

Fig.  45.  Forceps  fometimes  ufed  for  laying  hold  of  the 
lip  in  the  operation  for  haredip.  See  n°  231. 

Fig.  46.  A  pair  of  flrong  feiffars  ufed  in  the  operation 
for  hare-lip.  See  n°  231. 

Fig-  47-  Fins  ufed  in  the  operation  for  hare-lip.  See  n° 
231. 

Fig.  48.  Gum-phleme.  See  n°  232. 

Fig.  49-  A  trocar  for  perforating  the  antrum  maxillare. 
See  Chap.  XVI.  Sed.  vi. 

Fig.  50.  An  inftrument  of  a  tubular  form  for  perforating 
the  antrum  maxillare.  See  as  direded  in  Fig.  49. 

Plate  CCCCLXXXIX.  Fig,  51.  V  1,  2,  3,  4,  5. 
1,  A  file  for  removing  inequalities  upon  the  reeth.  2,  3, 
4,  5,  Different  forms  of  inftruments  for  removing  tartar,  See. 
from  the  teeth.  See  n°  235. 

Fig.  52.  n°  i,  2,  3.  I,  2,  Inftruments  for  fluffing  a 
hollow  tooth.  3,  The  handle  which  fits  the  different  in* 
ftruments  reprefented  by  fig.  51,  52.  See  •>*337- 

Flg-  S3-  Inftrument  termed  a  key  for  extrading  teeth. 
See  n°  338. 

Fig.  54.  Forceps  for  extrading  teeth.  See  nQ  338. 

Fig.  55.  A  punch  or  lever  for  extrading  flumps  of  teeth. 
See  n°  338. 

Fig-  56.  Mr  Chcfelden’s  needle,  with  an  eye  near  the 
point,  for  tying  a  knot  .on  feirrhous  tonfils.  See  11$ 
242. 

Fig-  57-  A  fpecuium  oris  firft  propofed  by  Mr  B.  BelL 
See  n°  244. 

Fig.  58.  Mr  Mndge’s  inhaler  for  conveying  fteams  of 
warm  water,  Sc c.  to  the  throat  and  breaft.  See  Chap.  XVII. 
Sed.  xi. 

Fig-  59*  A  fcarificator  for  fcarifying  the  amygdale,  and 
for  opening  abfeeffes  in  the  throat.  See  Chap.  XVII. 
Sed.  xi.  r 

Fig.  60.  Forceps  for  extrading  extraneous  fubftancex 
fiom  the  outer  paffage  of  the  ear.  See  n°  246. 

Fig.  61.  A  fyringe  for  walking  the  outer  paffage  of  the 
ear.  See  n°  247. 

Figs.  62,  63.  Inftruments  ufed  for  concentrating  found  m 
cafes  of  deafnefs.  See  n°  249. 

Fig.  64.  A  tube  by  which  the  Euftachian  tube  may  be 
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Fig.  35.  A  flat  probe  or  fcoop  for  alfifting  in  removing* 
the  catarad.  See  n°  2 18.  - 

.  36.  A  knife  for  extrading  the  catarad  from  the 

nght  eye.  See  n°  2 1 8. 

Fig.  37.  One  of  Anel’s  probes  far  removing  obftruaions 
of  the  lachrymal  duds.  See  ^224. 

F^.  38.  A  fyringe  and  pipe  (by  the  fame)  for  injefting 
c  liquid  into  the  lachrymal  du&s.  See  n°  224.  b 

Fig.  38.  a,  A  crooked  pipe  which  fits  the  fyringe.  See 
n  224.  ® 

SeS  AninftrUment  for  compreffing  the  lachrymal  fac.' 

Fig.  40.  A  trocar  and  canula  for  perforating  the  os  un- 
grns  in  the  operation  for  fiihila  lachrymalis.  See  n°  229. 

‘g-  4i.  42>  43-  Inftruments  employed  bv  Mr  Pellier  in 
he  operation  for  fiftula  lachrymalis.  Fig.  41.  A  conduc 

»he  dua- r«- <*•  ^  ” 
for  - 


wafhed  in  certain  cafes  of  deafnefs  See  n°  250. 

Fig-  65*  An  inftrument  for  perforating  the  lobes  of  the 
ear.  See  n*  251. 

Fig.  66.  An  inftrument  recommended  by  Mr  B.  Bell  for 
fupporting  the  head  after  the  operation  for  wry- neck.  Sec 
n°  253- 

Fig.  67.  An  inftrument  invented  by  Dr  Monro  for  fixing 
the  canula  after  the  operation  of  bronchotomy .  See  n°  254. 

Fig.  68.  A  glafs  lor  drawing  milk  from  the  breafts  of 
women.  See  Chap.  XX. 

Fig.  69.  A  filver  canula  for  carrying  off  pus  colleded  in 
the  thorax.  See  n°  262. 

Plate  CCCCXC.  Fig.  70.  A  bandage  for  the  paracen- 
tetis  of  the  abdomen,  originally  invented  by  the  late  Dr 
Monro.  See  n°  264. 

Fig.  71.  The  common  round  trocar,  with  a  triangular 
point  for  tapping  for  the  afeites.  See  n»  264. 

Fig.  7.2.  Mr  Andre’s  lancet-pointed  trocar,  the  canula  of 
which  is  made  of  two  hollow  plates  of  fteel  ferewed  together 
at  the  larger  extremity.  See  uQ  264. 

Fig.  73,  A  diredor  ufed  in  the  operation  for  hernia.  See 
2 78. 

A  a  z  Fig. 
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Fig.  74.  A  fpring  trufs  For  an  inguinal  or  femoral  hernia 

of  one  fide.  See  n°  277.  .  .  .  . 

/  Fig.  75.  A  fpring  trufs  for  an  inguinal  or  Femoral  hernia 

of  both  fide#.  See  n°  277.  f  .  .  .  c 

Fig.  76.  A  fpring  trufs  for  an  umbilical  hernia,  bee 

ng  277-  „  .  , 

Fig.  77.  Mr  Andre’s  trocar  for  evacuating  the  contents 

of  an  encyiled  hydrocele.  See  n"' 299. 

Fig  78.  Mr  B.  Bell’s  trocar  for  operating  in  hydrocele. 

See  n°  299. 

Fig.  79.  A  fufpenfory  bandage  for  the  fcrotum 
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299. 


See 


Fig.  80.  A  ftraight-edged  fharp- pointed  biftoury 
n°  304. 

Fig.  81.  A  bag  of  refina  elaftica,  with  a  ftop-cock  and 
fhort  pipe,  which  fits  the  canula  of  the  trocars  fig.  77,  ~8. 
for  the  purpofe  of  injeding  wine  and  other  fluids  into  the 
cavity  of  the  tunica  vaginalis  in  the  cafe  of  hydrocele.  See 
n°  306 

Fig.  82.  A  found  ufed  in  fearching  for  the  ftone. 
n°  321- 

Fig  83.  A  grooved  ftaff  For  the  operation  of  lithotomy. 
See  n°  332. 

Fig.  84.  A  cutting  gorget.  See  nQ  332. 

Fig.  85.  A  double  gorget  invented  by  Dr  Monro.  See- 
n°  332. 

Fig.  86.  Extrading  forceps.  See  n°  332. 

Fig.  87.  A  feoop.  See  nv  332. 

Fig.  88.  A  grooved  ilaff  for.  the  operation  of  lithotomy 
in  females.  See  n°  334.. 

Fig.  89.  A  tube  containing  a  pair  of  elaflic  foiceps  for 
cxtraSIng  ftbnes  from  the  urethra.  See  n°  336. 

Plate  CCCCXCI.  Fig.  90.  A  juqum  penis  ufed  in 
cafes  of  incontinence  of  urine  in  men.  See  n°  338. 

'  Fig.  91.  Peftaries  for  fupporting  the  uterus  in  cafes  of 
prolapfus  uteri  in  females,  a ,  A  peflary  of  wood  <^r  ivory. 
by  One  of  refina  elaftica.  See  n°  338. 

Fig.  92.  A  receiver,  which  has  been  lately  u*ed  with  ad¬ 
vantage  in  cafes  of  incontinence  of  urine  in  the  male.  See 
«° 

Fig.  93.  A  receiver,  which  has  been  lately  ufed,  in  a  few 
cafes,  with  advantage  in  the  female.  See  n°  338. 

Fig.  94  A  catheter  for  a  male.  See  n°  340 

Fig.  95.  A  catheter  for  a  female.  See 

Fig.  96.  A  bougie.  See  n°  343. 

Fig.  97.  Mr  Hunter’s  cauftic  conductor. 

Fig.  98.  A  biftoury  ufed  in  the  operation  for  phymofis. 
See  n®  347. 

Fig.  99.  A  biftoury  ufed  in  amputating  the  penis.  See 
Chap.  XXIX,  Sea.  iv. 

Fig.  99.  fly  A  filver  canuL  for  condudirig  the  urine 
ter  amputation  of  the  penis.  See  lb. 

Fig.  loo.  A  biftoury,  with  a  probe  of  flexible  filver  join¬ 
ed  to  it,  to  be  ufed  in  the  operation  for  fiftula  in  ano.  See 

n°  S  55- 

Fig.  1 01.  A  biftoury,  which  has  been  lately  ufed  by  fome 


FiV.  102.  A  wire  of  filver  or  lead,  with  a  tube  of  the  _ 
fame  metal,  for  laying  open  a  fiftula  fa  ano.  See  n°  355. 

Fig.  .103.  A  bandage  for  fupporting  the  end  of  the  rec¬ 
tum  in  cafes  of  prolapfus  am.  See  Chap.  X-A.X.  Sed.  v.i. 

Fig.  104.  Mr  Park’s  leather-cafe  for  fuppoi ting  the  fore¬ 
arm  after  luxations  of  the  joints  or  fradures  of  the  bones  of 
the  fuperior  extremities.  Seen0  392. 

Fig  105.  a,  by  Splints  of  wood,  glued  to  leather,  and  af¬ 
terwards  cut,  as  reprefented  in  the  figures  They  are  ufed 
for  fradures  of  the  bones  of  the  extremities,  particularly  for 
thofe.of  the  fore  arm  or  leg.  See  n°  397. 

Fig.  106.  Reprefents  a  fradured  limb  drefted  with  an 
eighteen-tailed  bandage,  and  placed  in  the  manner  recom¬ 
mended  by  Mr  Pott  See  n°  397. 

Fio-  107  Mr  Gooche’s  machine,  improved  by  Dr  Ait- 
ken,  for  keeping  a  fradured  thigh-bone  properly  extended. 
The  upper  circular  bandage  goes  romnd'  the  waift,  the  un- 
See  der  one  fixes  immediately  above  the  knee.  See  n  397 


See  Exp!ar*> 
liou  of  ths 


See 


n°  340. 


Fig.  ro8.  A  bandage  for  a  fradured  patella. 


See  n°  398. 
for  a  fradured  leg.  See 


Fig.  109.  A  wooden  fplint 

n°  399. 

Plate  CCCCXCII.  Fig.  no.  Mr  James’s  machine, 
which  is  an  improvement  upon  one  invented  fome  years  ago 
by  Mr  White  of  Manchester  for  retaining  fradured  thighs 
or  bones  of  the  leg  in  their  natural  fituation.  See  n°  402. 

Fig.  ill.  The  common  collar  ufed  in  diflortions  of  the 
fpine.  Seen0  404. 

Fig.  112.  Stays  recommended  by  Mr  Jones  for  diftor- 
tionsof  the  fpine.  See  ^404. 

Fig.  J 13.  An  apparatus  for  a  diftortion  of  the  leg.  Sec 


nQ  404 


Fig.  1 1 4.  An  apparatus  for  a  diftorted  leg,  where  the 
foie  is  turned  much  out  of  its  natural  diredion.  See 


n°404 


it 


pio-.  1 13.  Shoes  which  have  been  ufed  with  advantage  in 
cafes  of  club-feet.  See  n°  4/14. 

Fig.  1 16.  An  amputating  knife.  See  407. 

Fig.  1 17.  Retrador  of  cloth  or  leather,  ufed  in. amputa¬ 
ting  the  larger  extremities.  See  lb. 

Fig.  1 18.  Iron  retradors  recommended  by  Dr  Monro  m 
amputation  of  the  larger  extremities.  See  lb. 

Fig.  119.  The  amputating  faw  now  moft  generally  ufed. 

See/*.  . 

Fig.  120.  Pincers  for  nipping  on  any  points  or  bone 
which  may  .remain  after  the  faw  has  been  ufed.  See  lb. 

Fig.  121.  A  catline  ufed  in  an  amputation  of  the  leg. 

Seen0  41 1.  .  • 

Fig.  122.  A  fpring  faw  employed  in  amputating  the  fin-. 

gers.  Seen0  4 1 5. 

Fig-  123*  An  inftrument  invented  by  Mr  Moore  of  Lon¬ 
don  for  compreffing  the  nerves,  and  thereby  dimini  filing 
pain  in  performing  various  ooerations  upon  the  extremities. 
See  Chap.  XXXV. 

Fig.  124.  An  apparatus  invented  by  tbe  late  Dr  Monro 
for  the  cure  of  a  rupture  of  the  tendo  Achillis.  See.  n°  24- 
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INDEX 


A. 

ABDOMEN,  wound 9  or,  n° 
i  c.,  1 6.  How  treated,  26 . 
Colledion  of  water  in,  263, 
2^4.  Of  air  in,  265.  Of  a 
dead  perfon,  how  to  be  open¬ 
ed,  429. 

Abfcefs  lumbar ,  ch,  v.  fed.  iv. 

Ahfcejfes  in  general,  how  to  be 
treated,  ^47—50.  In  the 
globe  of  the  eye,  chap  xiii. 
fed.  iv. 

Abfcejfus  in  medulla,  n°  1 19. 

Achilles ,  tendon  of,  wounds  of 
it,  how  cured,  n°  24. 

Amputation  in  general,  ch.  xxxiv. 
left.  i.  Amputating  the  arm. 
and  fore-arm,  fed-  ii.  The 
thigh, fed.iii.  The  le*,  fed. iv. 
At  the  joints  of  the  extremi¬ 
ties,  fed.  v.  At  the  fhoulder 
joint,  n°  4 1 3.  At  the  joints 
of  the  fingers,  415. 

Ariel's  probe  and  fyringe,  ac* 
count  of,  n°  224,  225. 

Aneurifms ,  ch.  xii  True  or  en- 
cyfled,  n°  165.  Falfe  or  diT 
fufed,  166.  Varicofe,  167. 
Caufes,  diagnofis,  prognofis, 
&c.  168—171.  Remarkable 
one  cured  by  Mr  John  Bell, 
172.  Operation  for,  how  to 
be  performed,  1 74.  How  the 
patieut  is  to  be  treated  after¬ 
wards,  180,  <xc. 

Am  prolapfus ,  ch.  xxx.  fed.  iv. 

Antrum  Maxillare,  abfeeffes  in, 
ch.  xvi.  fed.  vi. 

Anus ,  difeafes  of,  ch.  xxx.  Con- 
dylomatous  excrefcences  of, 
fed.  ii.  Imperforated,  fed. 

v. 


Arm ,  amputation  of,  ch.  xxxiv. 
fed.  ii. 

Arteries ,  wounds  of,  n°  n.  Me¬ 
thod  of  tying  them,  1 62,  1 63. 
Tumors  from,  ch.  xi. 
Arterioiomy ,  ch.  viii.  fed.  iii. 

B. 


Bandages-,  ch.  xxxvi.  For  the 
head,  n°  419.  For  the  face, 
420.  For  the  neck,  421. 
For  the  bieafl,  &c.  421. 
Bladder,  flone  in,  ch.  xxvii. 


Blood-letting ,  ch.  viii.  Confe- 
quences  which  fometimes  at¬ 
tend  it,  n°  18.  Opinions  con* 
cerning  the  caufes  of  thefe 
confequences,  19 — 22.  How 
to  be  obviated,  23. 

Bbils  oi  the  gums,  n°  240. 

Bones,  difeafes  of,  ch.  vii.  Ca¬ 
rious  in  the  joints,  how  the 
ends  are  to  be  removed,  ch. 
xxxiv.  fed.  v. 

Brain,  affedions  of,  from  exter¬ 


nal  violence,  ch.  xii.  Com- 
preffion  of,  fed.  i.  Concuf- 
fions  or,  fed.  ii.  Inflamma¬ 
tion  of,  fed.  iii. 

Breajls  of  women,  inflammation 
of,  ch.  v.  fed  i.  Cancer  of, 
n°  76 — 78.  SeeTborax. 

Britt lenefs  of  the  bones,  n°  122. 

Bronchocele ,  or  tumor  on  the 
fore  part  of  the  neck,  ch  vi. 
fed.  v. 

Bronchotomy ,  or  incifion  made  in 
the  wind-pipe,  n°  254. 

Buboes ,  venereal,  ch.  v  fed  iii. 

Bubonocele ,  or  rupture  in  the 
groin,  ch.  xxiii.  fed.  ii. 

Bums ,  confequences  and  cure  of, 
ch.  iv.  fed.  v. 

Burfce  Mucofa,  fwellings  of,  ch. 
vi.  fed.  ii. 

C. 

Calculus .  See  Stone . 

Cancersr  ch.  iv.  fed.  iii  Uf  the 
eye,  ch.  xiii.  fed.  vii. 

Cancerous  lip ,  how  extirpated, 
ch.  xvi.  fed.  iii. 

Capfular  ligaments ,  colledions 
within,  ch.  vi.  fed.  iii. 

Carious  bones ,  how  the  ends-  of 
are  to  be  removed,  ch.  xxxiv. 
fed.  v. 

G a  tar  ad  of  the  eye ,  ch.  xiii.  fed. 
viii. 

Chilblains ,  nQ  86. 

Gircocele ,  n°  3 1  2. 

Clavicle,  fradures  of,  n°  387. 
Luxation  of,  369. 

Concujfion  of  the  brain ,  np  189, 
190. 

Contufions  and fprains ,  ch.  v.  fed. 
vi. 

Cornea ,  fpecks  on,  n°  204. 

Corns ,  107. 

Cranium ,  fradure  and  deprefiion 
of,  ch.  xii.  fed.  i.  How  to 
open  it,  n°  42S. 

Cupping,  n°  146.  Dry,  45. 

Cyjltc  hernia,  n°  291. 

D. 

Dead  body,  how  opened,  c.  xxxvii. 
How  embalmed,  ch.  xxxviii. 

Deafnefs,  caufes  and  cure  of,  ch. 
xvi  i. 

D  [/location .  See  Luxation. 

Diflortion,  ch.  x xxiii.  Of  the 
fjfnne,  n°  404.  Of  the  limbs, 
405. 

Dropjical  fwellings  of  the  joints., 
nQ  95 — 99,  Of  the  eye,  r.p 

2©9. 

Dropfy,  operation  for,  n°  26m 

Dropfy  of  the  lachrymal  f ac* 
nQ  2 2Q. 

E. 

Ear,  difeafes  of,  ch.  xvii.  Lob*, 
of,  how  perforated,  n*  2$  .£- 


Elbow,  luxation  at,  n°  374. 

Embalming,  methodof,ch.  xxxviii . 

Emphyema,  or  pus  celleded  in 
the  thorax,  n9  2^1. 

Eyes,  difeafesof,  ch.xiii.  Specks, 
films,  or  excrefcences  on,  fed. 
iii.  Abfeeffes  in  the  globe  of, 
fed.  iv.  Dropfical  fwellings 
of,  fed.  v.  Cancer  of,  fed.  vii. 
Catarad  of,  fed.  viii. 

Eyeball,  protrufion  of,  fed.  vi. 
Wounds  of,  n°  199. 

Eyelajhes,  inverfion  of,  n°  201. 

Eyelids,  wounds  of,  nc  1 98.  Dif¬ 
eafes  of,  ch.  xiii.  fed.  ii. 

Eujlachian  tube,  affedions  of,  n° 
250. 

Excrefcencs  on  the  white  of  the 
eye,  n°  206. 

Exomphalos,  n9  289. 

Exoftojis ,  or  excrefcence  from  a 
bone,  n°  1 15. 

Extremities,  fuperior,  fradures  of 
the  bonesof,ch.  xxxii.  fed.  iv. 
Inferior,  fradures  of  the  bones 
of,  fed.  v. 

F. 

Fabricius  ab  Aqvapend>nte ,  ferew 
invented  by,  n°  226. 

Fingers,  fradure  of,  n°  396. 
Amputation  at  the  joints  of, 
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Fijlula  in  perinsso,  ch.  xxix.  fed. 
v.  In  ano,  ch.  xxx.  fed.  iii. 
Lachrymalis,  ch.  xiv. 

F'ffures,  or  Ample  fradures  of 
the  fkull,  ch.  xii.  fed.  iv. 

Foot,  fradure  of  the  bones  of, 
n°  400.  Amputation  at  the 
joints  of,  417. 

Fore-arm,  fradure  of  the  bones 
of,  n°  393. 

Fradures  in  general,  ch.  xxxii. 
fed.  i.  Of  the  nofe,  n3  385, 
Of  the  lower  jaw,  386.  Of 
the  clavicles,  387.  Of  the 
ribs,  388.  Of  the  iternum, 
389.  Of  the  vertebrae,  390. 
Of  the  fcapula,  391.  Of  the 
humerus,  392.  Of  the  bones 
ot  the  fore-arm,  393.  Of  the 
olecranum,394.  Ofthebones 
of  the  wrifl,  395.  Of  the  fin¬ 
gers,  396.  Ot  the  thigh-bone, 
397.  Compound,  ch.  xxxii. 
fed.  vi. 

Fungi  in  the  brain  after  being 
trepanned,  n°  188. 

G. 

'Ganglions,  ch.  vi.  fed.  ii. 

Gangrene ,  ch.  iii.  fed.  ii.  Dry, 
n°  ci.  White,  52.  Means 
of  preventing,  54,  55.  In 
cafes  of  hernia,  281. 

Goitre  or  fwelling  on  the  neck, 
ch.  vi.  fedt-  v,  . 


Gummi,  or  foft  tumor  on  the 
furface  of  a  bone,  n°  1 1 7. 

Gums ,  boils  ^nd  excrefcences  of, 
ch.  xvi.  fed.  v. 

Ginpowder,  burns  occafioned  by, 
how  cured,  n'}  81. 

Gunfhot  wounds,  n°  30 — 36. 

H. 

Hematocele  Scroti,  or  colledion 
of  blood  in  the  ferotum,  ch* 
xxiv.  fed.  iv. 

H&morrhagies,  n°  17. 

Haemorrhoids,  or  piles,  ch.  xxxn, 
fed.  i. 

Hare  lip,  ch.  xvi.  fed.  ii. 

Head,  wounds  of,  n  27.  Lux¬ 
ation  of,  3 66. 

Hernia,  or  rupture  of  the  in- 
teflincs,  ch.  xxiii.  fed.  i.  In¬ 
guinal  and  fcrotal,  fed.  ii. 
Congenita,  fed  iii.  Femoral 
and  crural,  fed.  iv.  Umbili¬ 
cal,  n°  289.  Ventral,  290* 
Cyflic,  291.  Vaginalis,  293- 

Hip-joint,  luxation  of,  n°  376. 
Amputation  at,  416. 

Hijlory  of  Surgery,  n°  2 — 6. 

Hydrocele ,  or  watery  fwelling  of 
the  ferotum,  ch.  xxiv.  Ana- 
farcous  of  the  ferotum,  fed. 
i.  Of  the  tunica  vaginalis 
teftis,  fed.  ii.  Of  Ihe  fper- 
matic  cord,  fed.  iii.  Ana- 
farcous  of  the  fpermatic  cord, 
3°7»  $°3-  Encyfted  of 
the  fpermatic  cord,  309, 
31°. 

Hydrops  facculi  lachrymalis .  See 
Fijlula  lachrymalis . 

Hymen ,  imperforated,  ch.  xxx, 
fed.  vi. 

I. 

Jaw,  lower,  luxation  of,  n* 
365.  Fradure  of,  386. 

Imperforated noJlriU,  ch.  xv.  fed. 
iii.  Anus,  ch.  xxx.  fed.  vc 
Hymen,  fed.  vi. 

Indolent  tumors,  ch.  vi.  Steato- 
matousand  farcomatous,  fe£L 
i.  Scrophulcus,  left.  v. 

Inflammation  and  its  confequen¬ 
ces,  eli.  iii.  Of  the  breafts 
cf  women,  ch.  v.  fed.  i.  Of 
the  tefticles,  fed.  ii.  Of  the 
brain  and  its  membranes,  ch» 
xii.  fed.  iii. 

Inteftines ,  rupture  of,  ch.  xxiii. 

Injlruments,  furgical.  See  Ex« 
planation  of  the  plates,  p.  187. 

Joints ,  wounds  cf,  n9  28.  Drop¬ 
fical  fwellings  in,  n°  93-^9«. 
Concretions  in,  99 — 101.  Of 
the-  extremities,  amputation- 
at,  ch.  xxxiv.  fed.  v. 

IJJueS)  ch. 

KL- 


i  go 

X. 

Kidneys,  Hones  in,  ch.  xxvii.  fed. 
ii. 

Knee-pan,  luxation  of,  n°  379* 
Fradture  of,  398. 

L. 

Lachrymal fac,  dropfy  of,  n022O. 

Leeches,  when  to  be  ufed,  n° 
149. 

Leg,  fradlure  of,  n°  399.  Ampu¬ 
tation  of,  ch.  xxxiv.  fed!.  iv. 

Ligature  of  arteries,  ch.  x.  fed!, 
ii. 

Limbs,  diftortion  of,  n°  405. 

Lingua  fruenum,  divifion  of,  ch. 
xvi.  fe£t.  ix. 

Lip,  fiffure  of,  or  hare-lip,  ch. 
xvi.  fed!.  ii.  Cancerous,  ex¬ 
tirpation  of,  fed!.  ii i. 

Lithotomy  in  men,  n°  324.  In 
women,  334. 

Lumbar  abfcefs,  ch.  v.  fed!.  iv. 

Luxations  in  general,  ch.  xxxi. 
fed!.  i.  Of  the  bones  of  the 
cranium,  n°  363.  Of  the 
bones  of  the  nofe,  364.  Of 
the  lower  jaw,  365.  Of  the 
head  or  neck,  3 66.  Of  the 
'vertebra,  367*  Of  the  os 
coccygis,  368.  Of  the  cla¬ 
vicle,  369.  Of  the  ribs,  370. 
Of  the  head  of  the  os  hume- 
i-I,  37 E — 573-  At. the  el- 
bow,  374.  At  the  wrift,  375. 
Of  the  liip-joint,  376 — 379. 
Of  the  patella,  379.  Of  the 
tibia  at  the  knee,  380.  Of 
the  ankle  joint,  381. 

M*. 

Marls  on  the  bodies  of  children 
at  birth,  n°  106. 

Matter,  figns  of,  formed,  n°  46. 

Meatus  auditorius  externus  im¬ 
perforated,  nQ  245. 

Medulla,  abfcefTus  in,  nQ  1 1 9. 

Mollities  OJfium,  nQ  127. 

Mortification,  cafes  of,  how  to 
be  treated,  n°  56.  In  cafes 
of  hernia,  how  to  be  treated, 
280. 

Mouth  and  throat,  affedtions  of, 
ch.  xvi.  Ulcers  in,  fed!.  viil. 

Mufcles,  wounds  of,  n°  10. 

N. 

Navi  Materni,  or  marks  on  the 
bodies  of  children  at  birth,  n° 
106. 

Neck,  wry,  ch.  xviii.  Luxation 
of,  n°366.  Swellings  in,  104, 
105. 

Nerves,  wounds  of,  nQ  1 2.  How 
cured,  n°‘23. 

Nipples,  fore,  ch.  xx. 

Nodes,  venereal,  how  removed, 
n®  1 1 8. 

Nofe,  afredUons  of,  ch.  xv.  He- 
morrhagies  from,  fed!.  i.  Lu¬ 
xation  of  the  bones  of,  n°  364, 
Jradture  of,  385, 
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No/lri/s,  imperforated,  ch.  xv. 
fed!.  iii. 

o. 

Oefophagotomy ,  or  cutting  open 
the  gullet,  n°  255. 

Olecranum,  fradture  of,  n°  394. 

Opening  a  dead  body,  ch.  xxxvii. 

Os  Coccygis,  luxation  of,  n°  368. 

Os  Humeri,  head  of,  diflocated, 
how  fet,  n°  371. 

OJfium  Mollities ,  n°  127. 

Ozsena,  or  ulceration  in  the  nofe, 
ch.  xv.  fed!.  ii. 

P. 

Pain,  method  of  alleviating,  in 
furgical  operations,  ch.  xxxv. 

Palfy  of  the  lower  extremities, 
n°  128. 

Paracentejis  of  the  thorax,  ch. 
xxi.  Of  the  abdomen,  ch. 
xxfi. 

Pavaphymojis ,  n°  348  and  349. 

Paronychia ,  or  whitloe,  ^85. 

Parotid  duft,  divifion  of,  ch. 
xvi.  fed!.  i. 

Patella ,  or  knee-pan,  luxation  of, 
n°  379.  Fradture  of,  n® 
398. 

Penis,  difeafes  of,  ch.  xxix.  Am¬ 
putation  of,  feel.  iv.  Warts 
on,  n°  109. 

Perineeo ,  filtula  in,  ch.  xxix. 
fed!,  v. 

Phlebotomy,  ch.  viii. 

Phymojis ,  n°  346,  347. 

Piles,  ch.  xxx.  fed!,  i. 

Pneumatocele ,  n°  315. 

Poifoncd  wounds ,  n°  37,  38. 

Polypi,  or  flefhy  tumors,  ch.  vi. 
fed!,  vii. 

Prolapfus  ant,  ch.  xxx.  fed!,  iv. 
Uteri,  fed!,  vii. 

Pterygium,  or  excrefcences  on  the 
white  part  of  the  eye,  n° 
2c6. 

Pus,  formed,  figns  of,  n°  46. 

R. 

Ranula,  or  tumor  under  the 
tongue,  ch.  xvi.  fed!,  vii. 

Rheumatic  white  fwelling,  n8 

71- 

Ribs,  luxation  of,  nQ  370. 
Frad!ures  of,  388. 

Rickets,  n°  123—126. 

Rupture,  or  hernia,  ch.  xxiii. 
_S. 

Sarcocele ,  or  feirrhous  tef!icle,ch. 
xxvi. 

Sarcomatous  tumors,  n°  93. 

Scapula ,  fradture  of,  n°  391. 

Scrophulous  tumors,  ch.  vi.  fed!, 
v.  White  fwelling,  nQ  68. 

Scrotal  hernia,  ch.  xxiii.  fed!,  ii. 

Scrotum,  anafarcous  hydrocele  of, 
ch.  xxiv.  fed!,  i. 

Seton,  n°  153. 

Shoulder,  diflocation  of,  n°  371. 

Shoulder-joint,  amputation  at,  nQ 
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skull,  fraftures  of,  ch.  xii.  feft. 

iv. 

Spermatic  cord,  hydrocele  of,  ch. 
xxiv.  fed!,  iii. 

Specks  upon  the  eyes,  ch.  xiin 
fed!,  iii- 

Spermatocele,  n°  314. 

Spina  bifida,  ch.  vi.  fed!,  iv. 

Spina  ventofa ,  or  caries  of  the 
bones,  n°  1 1 9. 

Spine,  luxation  of,  n°  367.  Di¬ 
ftortion  of,  404. 

Sprains,  ch.  v.  fed!,  vi.^ 
Steatomatous  tumors,  n  92. 
Sternum ,  frad!ure  of,  110  389. 

Stone  in  the  bladder,  ch  xxvii. 
fed!,  i.  In  the  kidneys,  fed!, 
ii.  In  the  urethra,  fed!,  iii. 
Suppuration,  how  prevented,  n 
42.  Method 6f prompting, 44. 
Surgery,  hiftory  of.  Among  the 
Greeks,  n°  2.  Among  the 
Romans,  3.  Among  the  A- 
rabians,  4.  Writers  on,  in  the 
16th  century,  5.  In  the  17th 
century,  6. 

Sutures,  ch.  x.  Interrupted,  11° 
154.  Quilled,  155.  Twill¬ 
ed,  156-  159. 

T. 

Tapping  for  the  dropfy,  ch.  xxii. 
Teeth,  affedtions  of,  chap.  xvi. 
fed!,  iv.  Derangement  of, 
how  corred!ed,  n°2.33.  Loofe, 
how  fattened,  234.  How 
cleaned,  235.  Extradtion  of, 
238.  Tranfplanting  of,  239. 
Tendons,  when  wounded,  how  to 
be  treated,  n°  24. 

Tejlicle,  inflammation  of,  ch.  v. 

fed!,  ii.  Scirrhous,  ch.  xxvi. 
Thigh-bone,  fradture  of,  n°  397. 
Thigh,  amputation  of,  ch.  xxxv. 
fed!,  iii- 

Thorax,  wounds  of,  n°  13  and 
25.  Paracentefis  of,  ch.  xxi. 
Blood  colled!ed  in,  n°  259. 
Air  colledfed  in,  260.  Pus 
colledted  in,  261.  How 
thefe  are  to  be  removed,  262. 
Of  a  dead  perfon  how  to  be 
opened,  429. 

Throat,  affedtions  of,  ch.  xvi. 
Scarifying  and  fomenting, 
ch.  xvi.  fed!,  xi. 

Tibia,  luxation  of,  n°  380. 

Tees,  fradture  of,  n®  400.  Am¬ 
putation  of,  418. 

Tonjils  and  uvula,  enlargement 
of,  ch.  xvi.  fed!,  x. 

Toothach ,  n°  236,  237.  See 
teeth. 

Tophus,  or  foft  tumor  of  the 
boncs>  n°  116. 

T opical  blooding,  ch.viii.  fed!,  iv. 
T ongue,  tumor  under,  ch.  xvi. 
led!,  vii. 

Tourniquet,  manner  ofufing,  nQ 
160,  1 61. 


Index. 

Tumors,  indolent,  ch.  vi.  Stea- 
tomatous  andfarcomatous,ch, 
vi.  fed!,  i.  Scrophulous,  ck 

vi.  fed!,  v. 

Tunica  vaginalis  teftis,  hydro¬ 
cele  of,  ch.  xxiv.  fed!,  ii. 
Tympanites,  or  air  colledted  in 
the  abdomen,  n°  265. 

U. 

Ulcers  in  the  mouth,  ch.  iv, 
fed!,  i. 

Umbilical  hernia,  ch,  xvi.  fed!, 
viii. 

Urethra,  ftone  in,  ch.  xxvii. 
fed!,  iii.  Obftrnd!ions  of, 
ch.  xxix.  fed.  i.  Incomplete, 
fed!  iii. 

Urine ,  incontinence  and  fuppref. 

fion  of,  ch.  xx  viii. 

Uteri  prolapfus,  ch.  xxx,  fed. 

vii. 

Uvula,  enlargement  and  extir¬ 
pation  of,  nQ  243,  244. 

V. 


Varicofe  aneurifms,  n°  167. 
Varicocele,  n°  3 1 1 . 

Venereal  buboes,  ch.  v.  fed.  iii. 

Nodes,  n°  118. 

VenefeSion,  ch.  viii.  fed!,  ii. 
Ventral  hernia,  ii°  290. 

V ertebra,  luxation  of,  n°  367. 
Frad!ure  of,  390. 

W. 


IVarts,  n?  jo8.  On  the  penis, 
109. 

Wax,  fuperabundance  of,  how 
removed  from  the  ear,  n* 
247.  Deficiency  of,  how 
fupplied,  248. 

White  Swellings ,  ch,  iv.  fed.  ii* 
Rheumatic,  nJ  66,  67,  71* 
Scrophulous,  68,  69,  72. 
Caufes  of,  70. 

Whitloe,  iP  8 5. 

Women,  operation  for  the  flouf 
in,  n°  334. 

Wounds,  fimple,  ch.  ii.  fed.  u 
Mortal,  7.  Of  the  Skin 
and  cellular  fubftance,  9* 
Of  the  mufcles,  10.  Of  the 
arteries,  ligaments,  nerves, 
and  tendons,  1 1 ,  1 2.  Of  the 
thorax  audits  vifcera, 

Of  the  abdomen  and  its  vifce¬ 
ra,  14.  Treatment  of,  [)’ 

1 6,  and  26.  Hemorrhagic 
from,  17.  Of  the  head,  27* 
Of  the  joints,  28.  Contufed 
and  lacerated,  29.  Gun" 
foot,  ch.  ii.  fed.  in.  Pois¬ 
ed,  proceeding  from  the  bite 
of  animals,  n°  37,  38.  0 

the  eyelids,  198.  Of 
eyeball,  199. 

Wrift,  luxation  of  the  bones 

at,  ^378.  Fradure  of  the 

bones  at,  395.  Amputation* 
414  SURINAM) 
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Surinam  SURINAM,  the  capital  of  the  Dutch  fettlements  in 
Guiana,  fituated  on  a  river  of  the  fame  name,  in  N.  Lat.  6. 
1 6.  W.  Long.  56.  o.  It  gives  name  to  the  country  for 
100  miles  round ;  and  {lands  on  a  river  of  the  fame  name, 
which  is  navigable  for  30  leagues  up  the  country.  A  fet- 
tlemtnt  was  formed  at  Surinam  in  1650  by  the  Dutch, 
who  preferved  pc  ffeffion  of  it  ever  fince.  The  chief  trade 
confiits  in  fugar,  cotton,  coffee  of  an  excellent  kind,  to¬ 
bacco,  flax,  {kins,  and  fome  valuable  drugs  for  dyeing. 
Four  hundred  and  thirty  plantations  have  been  already 
formed  on  the  banks  of  the  Surinam  and  the  adjacent  coun¬ 
try,  which  in  1775  yielded  24,120,000  weight  of  rough 
■adefthe fugar,  which  were  fold  in  Holland  for  347,225  1.  Serling  ; 
lKaj:i .  x  5,000,387  lb.  weight  of  coffee,  which  fold  for  3  $7,538  1. ; 
ejt  *^"*970,000  lb.  weight  of  cotton  ;  790,85  4  lb.  weight  ofcoc- 
coa;  152,8441b.  weight  of  wood  for  dyeing.  The  fum 
total  of  thefe  produ&ions  amounted  to  822,905  Sterling, 
and  was  brought  into  the  harbours  of  the  republic  in  70 
veffels.  ri  he  number  of  {laves  employed  in  the  fame  year 
was  60,000,  who  belonged  to  2824  mailers,  exclufivc  of 
the  women  and  children.  The  white  people  were  of  differ¬ 
ent  countries  and  different  religions. 

Connected  with  Surinam,  we  may  mention  the  colonies  of 
Demerary,  Iffequibo,  and  Berbice,  which  lie  a  little  to  the 
weft.  The  two  firft  furrendered  to  the  Britifh  troops  in 
1781  ;  but  being  left  defencelefs,  were  retaken  by  a  French 
frigate.  Demerary  has  lately  been  taken  a  fecond  time  by 
the  army  of  Great  Britain.  It  is  confidered  as  a  valuable 
acquifition,  being  a  flouriffiing  colony.  In  1769  there 
were  eftablifhed  on  the  banks  of  the  Demerary  1  30  habi¬ 
tations,  in  which  fugar,  coffee,  and  cotton  were  fuccefsfully 
cultivated,  and  fince  that  period  the  number  of  plantations 
hath  increafed  much. 

Iffequibo  is  a  very  inconfiderable  fettlement.  Berbice, 
which  lies  between  Demerary  and  Surinam,  contains 
about  104  plantations,  mod  of  them  fmall,  and  fcattered  at 
great  diltances  from  one  another  upon  the  banks  of  the 
Berbice  or  of  Conje.  When  Raynal  publifhed  the  laft 
edition  of  his  Hiftory  of  Settlements  and  Trade  in  the  Eaft 
and  Weft  Indies,  the  population  confifted  of  7000  {laves  of 
every  age  and  fex,  250  white  men,  exclufive  of  the  foldiers. 
The  coffee,  fugar,  and  cotton  produced  was  conveyed  to 
Holland  in  four  or  five  {hips,  and  fold  for  about  40  or 
50,000  1. 

SURMOUN  TED,  in  heraldry,  is  when  one  figure  is  laid 
over  another. 

SURMULLET.  See  Mullus. 

SURNAME,  that  which  is  added  to  the  proper  name 
for  diftinguilhing  perfons  and  families.  It  was  originally 
■  diftinguifhed  horn  fir  name,  which  denotes  the  name  of  the 
fire  or  progenitor :  thus  Macdonald,  Robertfon  are  fir- 
names  expreffmg  the.  fon  of  Donald,  the  fon  of  Robert.  The 
word  furname,  again,  fignified  fome  name  fuperadded  to 
the  proper  name  to  diftinguifli  the  individual,  as  Artaxerxes 
Longjmanusy  Harold  Barefoot ,  Malcolm  Canmore .  From 
this  it  is  evident  that  every  firname  was  a  furname,  though 
the  reverfe  was  not  fo.  In  modem  times  they  are  con¬ 
founded  ;  and  as  there  is  now  no  occafion  to  preferve  the 
diftindion,  Dr  Johnfon  has  rejeded  the  wOrd  Jimame  alto¬ 
gether.  See  Name. 

Surnames  were  introduced  among  all  nations  at  an  early 
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period,  and  feem  to  have  been  formed  at  firft  by  adding  the  Surname  * 
name  of  the  father  to  that  of  the  fon.  This  was  the  prac- nr— « J 
tice  among  the  Hebrews,  as  appears  from  the  feriptures. 

Caleb  is  denominated  the  fon  of  Jephunneh,  and  Joihua  the 
fon  of  Nun.  .That  the  fame  thing  was  cuftomary  among  the 
Greeks,  every  one  who  has  read  the  poems  of  Homer  mull 
remember.  We  have  an  inftance  of  it  in  the  very  firft  line  of 
the  Iliad  :  ri^aiw,  <«  Achilles  the  fon  of  Peleus.” 

This  is  perhaps  the  general  origin  of  fumames,  for  it  has 
been  common  among  mod  nations  (a). 

The  Romans  generally  had  three  names.  The  firft  called 
pranomen  anfwered  to  our  Chriftian  name,  and  was  intended 
to  diftinguifh  the  individuals  of  the  fame  family  ;  the  fecond 
called  nomen  correfponded  to  the  word  clan  in  Scotland,  and 
was  given  to  all  thofe  who  were  fprung  from  the  fame 
{lock ;  the  third  called  cognomen  expreffed  the  particular 
branch  of  the  tribe  or  clan  from  which  an  individual- 
was  fprung.  Thus  Publius  Cornelius  Scipio,  Publius  cor¬ 
refponded  to  our  names  John,  Robert,  William  ;  Cornelius 
was  the  name  of  the  clan  or  tribe,  as  Campbell  was  former¬ 
ly  the  name  of  all  the  Duke  of  Angle’s  clients,  and  Dou¬ 
glas  the  name  of  the  retainers  of  the  Duke  of  Hamilton's 
progenitors.  Scipio  being  added,  conveyed  this  informa¬ 
tion,  that  Publius,  who  was  of  the  tribe  of  the  Cornelii, 
was  of  the  family  of  the  Scipios,  one  of  the  branches  or 
families  into  which  that  tribe  was  divided.  Refpe&ing 
the  three  names  which  were  common  among  the  Romans, 
we  may  fay  that  the  firft  was  a  name  and  the  other  two 
fumames. 

Du  Cliefne  obferves,  that  furnames  were  unknown  in 
France  before  the  year  987,  when  the  lords  began  to  affume 
the  names  of  their  demefnes.  Camden  relates,  that  they 
were  firft  taken  up  in  England,  a  little  before  the  conqueft, 
under  King  Edward  the  Confeffor  :  but  he  adds,  they  were 
never  fully  eftabliftied  among  the  common  people  till  the 
time  of  Edward  II.  ;  till  then  they  varied  with  the  father's  * 
name  ;  i f  the  father,  e.  gr .  was  called  Richard ,  or  Roger 9 
the  fon  was  called  Richardfon ,  or  Hodgfon  ;  but  from  that 
time  they  were  fettled,  fome  fay,  by  ad  of  parliament.  The 
oldeft  furnames  are  thofe  we  find  in  Domefday-Book,  molt 
of  them  taken  from  places,  with  the  addition  of  de  /  as 
Godefridus  de  Mannevilla,  Walterus  de  Vernon,  Robert  de 
Oylv,  &c.  Others  from  their  fathers,  with  f/ias,  as  Guliei-  ' 
mus f/ius  Offierni ;  others  from  their  offices,  as  Eudo  Da - 
pifer ,  Gulielmus  Camerarius ,  Gillebertus  Coens ,  &c.  But 
the  inferior  people  are  noted  limply  by  their  Chriftian 
names,  without  any  furnames  at  all. 

They  feem  to  have  been  introduced  into  Scotland  in  the 
time  of  William  the  Conqueror  by  the  Englifii  who  ac¬ 
companied  Edgar  Atheling  when  he  fled  into  that  king¬ 
dom.  Thefe  had  their  proper  furnames,  as  Moubray,  Lo¬ 
vell,  Lifle,  ufing  the  particle  de  before  them  ;  which  makes 
it  probable  that  thefe  furnames  had  been  derived  from  the 
lands  which  their  anceftors  or  they  themfelves  had  poffeffed. 

In  Kenneth  IPs.  time  in  800  the  great  men  had  indeed 
begun  to  call  their  lands  by  their  own  names  ;  but  the  or¬ 
dinary  diftindions  then  ufed  were-  only  pcrfonal,  and  did 
not  defeend  to  fucceeding  generations,  fuch  as  thofe  em¬ 
ployed  by  the  Hebrews  and  Greeks  :  For  example,  John 
the  fon  of  William  ;  or  the  names  of  office,  as  Stewart  ;  or  ac¬ 
cidental  diftindions  from  complexion  or  ftation,  as  Black, 

White, , 


fo  J  by  rrples  K0rr0wed  from  “auy  nations-  The  old  Normans  ufed  Fit*,  which  iignifies 

Nea  .  Wh ’£hf  T"3’  1  f°n,°LHerberV;hCJ  l0n  °f  Simm°nS-  The  ufed  0  ’  0‘Neal,  the  fon  of . 

^  end  35  *  of  “  Masons  added  the  word/,,,  to  > 
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cfcirnme  White,' 'Long,  Short;  or  the  name  of  their  trade,  as  l’aylor, 

it  ,  Weaver.  .  -  ,  .  , 

Surrenier.  jt  wag  jon„  before  any  furnames  were  med  in  Wales,  ex- 

■’  v - 'cent  that  of  fon,  as  Evan  ap  Rice,  Evan  the  fon  of  Rice  ; 

Evan  ap  Howel,  Evan  the  fon  of  Howel :  but  many  of 
them  have  at  length  formed  feparate  furnames,  as  the  Eng- 
lifh  and  Scots,  by  leaving  out  the  a  in  ap ,  and  joining  the 
p  to  the  father’s  name :  thus  Evan  ap  Rice  becomes  Evan 
Price ;  Evan  ap  Howel,  Evan  Bowel.— We  are  told,  fur- 
jiair.es  were  unknown  in  Sweden  till  the  year  1514,  and 
that  the  common  people  of  that  country  ufe  none  to  this 
day  ;  and  that  the  fame  is  the  cafe  with  the  vulgar  Infh, 
Poles,  and  Bohemians. 

When  we  come  to  inquire  into  the  etymology  of  lur- 
names,  we  muft  allow  that  many  of  them  were  originally 
figniftcant  of  the  qualities  of  mind,  as  Bold,  Hardy  Meek  , 
fome  of  the  qualities  of  body,  as  Strong,  Low,  Short ;  others 
expr effive  of  the  trade  or  profeffion  followed  by  the  perfons 
to  "whom  they  were  applied,  as  Baker,  Smith,  Wright  ; 
Butler,  Page,  Marfhal.  But  the  greateft  number,  at  lead 
of  the  ancient  furnames,  were  borrowed  from  the  names  of 
places.  Camden  fays,  that  there  is  not  a  village  in  Nor¬ 
mandy  but  has  given  its  name  to  fome  family  in  England, 
He  mentions  as  examples,  Percy,  Devereux,  Tankervil, 
Mortimer,  Warren,  &c.  They  were  introduced  with  Wil¬ 
liam  the  Conqueror.  Several  have  been  derived  from  places 
in  the  Netherlands,  as  Gaunt,  Tournay,  Grandifon  ;  and 
many  from  the  names  of  towns  and  villages  in  England  and 
Scotland,  as  Wentwoith,  Markham,  Murray,  Aberdeen. 
Many  have  been  formed  fiom  the  names  of  animals,  as  qua¬ 
drupeds,  birds,  fifties  ;  from  vegetables,  and  parts  of  vege¬ 
tables,  as  trees,  fhrubs,  flowers,  and  fruits  ;  from  minerals 
of  different  kinds.  Others  are  formed  from  fuch  a  variety 
of  accidents  that  it  is  impofiible  to  particularize  them. 

SURPLICE,  the  habit  of  the  officiating  clergy  in  the 
church  of  England.  By  Can.  58,  every  minifter  faying 
the  public  prayers,  or  miniftering  the  facrament  or  other 
rites  of  the  church,  (hall  wear  a  decent  and  comely  furplice 
with  fleeves,  to  be  provided  at  the  charge  of  the  parifli. 
But  by  1  Eliz.  c.  2.  and  13  and  14  Car.  II.  the  garb  pre- 
feribed  by  aft  of  parliament,  in  the  fecond  year  of  king 
Edward  the  Sixth,  is  enjoined  :  and  this  requires  that  in  the 
faying  or  Tinging  of  matins  and  even  fongs,  baptizing  and 
burying,  the’  minifter  in  parifh  churches  and  chapels  (hall 
ufe  a  furplice.  And  in  all  cathedral  churches  and  colleges, 
the  archdeacon,  dean,  provofts,  matters,  prebendaries,  and 
fellows,  being  graduates,  may  ufe  in  the  choir,  belides  their 
Turpi  ices,  fuch"  hoods  as  pertain  to  their  feveral  degrees. 
Butin  all  other  places  every  minifter  (hall  be  at  liberty  to  ufe 
a  furplice  or  not.  And  hence  in  marrying,  churching  of 
women,  and  other  offices  not  fpeeffied  in  this  rubric,  and 
even  in  the  adminiftration  of  the  holy  communion,  it  feems 
that  a  furplice  is  not  neceffary.  Indeed  for  the  holy  com¬ 
munion  the  rubric  appoints  a  white  ALB  plain,  winch 
differs  from  the  furplice  in  being  clofe-fleeved,  with  a  veft- 
ment  or  cope. 

SURREBUTTER,  in  law,  is  fecond  rebutter  ;  or  the 
replication  of  the  plaintiff  to  the  defendant’s  rebutter.  , 

SURREJOINDER,  is  a  fecond  defence  of  the  plain¬ 
tiff’s  declaration,  by  way  of  anfwer  tq  the  defendant’s  re¬ 
joinder. 

SURRENDER,  in  common  law,  a  deed  or  inftrument, 
teflifying  that  the  particular  tenant  of  lands  and  tenements, 
for  life  or  years,  doth  fufficiently  confent  and  agree,  that 
he  who  has  the  next  or  immediate  remainder  or  reverfton 
thereof,  ftiall  have  the  prefent  eftate  of  the  fame  in  poffef- 
ffion  ;  and  that  he  hereby  yields  and  gives  up  the  fame  to 
Lim,  fo  that  the  eftate  for  life  or  years  may  merge  or  drown 


by  mutual  agreement  of  the  parties.  Of  furrenders  there 
are  three  kinds  5  a  furrender  properly  taken  at  common  law  j 
a  furremkr  of  copyhold  or  cultomary  eftatea*  and  a  fur- 
render  improperly  taken,  as  of  a  deed,  a  patent,  &c.  The 
firft  is  the  ufual  furrender,  and  it  ia  ufually  divided  into  that 
in  deed,  and  that  in  law. 

Surrender,  in  deed,  is  that  which  is  really  made  by 
exprefs  words  in  Writing,  where  the  words  of  the  leffee  to 
the  leffor  prove  a  fufficient  affent  to  furrender  his  eftate  back 
again. 

Surrender,  in  law*,  is  that  wrought  by  operation  of 
the  law,  and  which  is  not  aftual. — As  if  a  man  have  a 
leafe  of  a  farm  for  life  or  years,  and  during  the  term  he 
accepts  a  new  leafe  ;  this  ad  is,  in  law,  a  furrender  of  the 
former. 

Surrender  of  a  bankrupt.  See  Commission  of  Bank - 
ruptcy . 

Surrender  of  Copyholds  is  the  yielding  up  of  the  eftate 
by  the  tenant  into  the  hands  of  the  lord,  for  fuch  pm  poles 
as  are  expreffed  in  the  furrender  :  as  to  the  ufe  and  behoof 
of  A  and  his  heirs,  to  the  ufe  of  his  own  will,  and  the  like. 
This  method  of  conveyance  is  fo  effential  to  the  nature  of  a 
copyhold  eftate,  that  it  cannot  poffibly  be  transferred  by 
any  other  affurance.  No  feoffment,  tine,  or  recovery  (pne,^ 
the  king’s  courts)  hath  any  operation  upon  it.  If  IvoU 
would  exchange  a  copyhold  with  another,  I  cannot  do  it 
by  an  ordinary  deed  of  exchange  at  the  common  law,  but  we 
muft  furrender  to  each  other’s  ufe,  and  the  lord  will  admit 
us  accordingly.  If  I  would  devife  a  copyhold,  I  muft  fur¬ 
render  it  to  the  uie  of  my  laft  will  and  teftament  \  and  in 
my  will  I  muft  declare  my  intentions,  and  name  a  devifee, 
who  will  then  be  entitled  to  admiffion. 

Surrender  of  Letters  Patent  and  Offices.  A  furrender  may 
be  made  of  letters  patent  to  the  king,  fo  that  he  may  grant 
the  eftate  to  whom  he  pleafes,  &c.  and  a  fecond  patent 
for  years  to  the  fame  perfon  for  the  fame  thing  is  a  fur¬ 
render  in  law  of  the  firft  patent.  10  Rep.  66.  If  an 
officer  for  life  accepts  of  another  grant  of  the  fame  office,  it 
is  in  law  a  furrender  of  the  firft  grant  ;  but  if  fuch  an  officer 
takes  another  grant  of  the  lame  office  to  himfelf  and  ano¬ 
ther,  it  may  be  otherwife. 

SURREPTITIOUS.  See  Subreptitious.  . 
SURROGATE,  in  law,  denotes  a  perfon  that  is  fubRi- 
tuted  or  appointed  in  the  room  of  another. 

SURRY,  a  county  of  England,  bounded  on  the  weft  by 
Berk  (hi  re  and  H amp  (hire,  on  the  fouth  by  Suffex, on  the 
eaft  by  Kent,  on  the  north  by  Middle  fex,  from  which  it  is 
parted  by  the  Thames,  whence  it  had  the  name  of  Suth-rey 
from  the  Saxons,  r.  e.  the  country  on  the  fouth  fide  of  the 
river.  It  is  38  miles  in  length  from  eaft  to  weft,  23  in (;ad 
breadth  from  north  to  fouth,  and  1 1 2  in  circumference. .  It  ^ 
contaius  13  hundreds,  140  parifhes,  of  which  .35  are  vicar-  J 
ages,  13  market- towns,  45°  vilbge§>  592»oco  acres,  and 
about  170,000  inhabitants.  The  members  lent  from  it  to 
parliament  are  1  4,  of  which  two  are  Tent  by  each  of  the  fol¬ 
lowing  boroughs,  'viz.  Southwark,  Bleechingley,  Ryegate, 
Guildford,  Gatton,  Haflemere,  and  two  for  the  county. 

The  air  of  this  county,  towards  the  middle,  which  confifts 
moftly  of  hills  and  heath,  is  (harp,  but  pure  and  whole- 
fome.  Ajiout  the  fkirts,  where  it  is  more. level,  and  the 
foil  richer,  the  air  is  milder,  but  alfo  falubrious.  In  the 
middle  parts  the  foil  is  barren  enough  in  general  ;  but  to¬ 
wards  the  extremities,  and  where  the  country  is  open  and 
champaign,  it  is  fruitful  in  grafs  and  corn,  particularly  on 
the  fouth  fide  in  Holmfdale,  in  which  meadows,  woods, 
and  corn-fields,  are  agreeably  intermixed.  The  foil  is  alio 

very  fertile  along  the  Thames,  efpecially  towards  London, 
where  it  greatly  contributes  to  maintain  plenty  in  the  Lon- 
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*  Surfoljd 


Survivor- 

fhip- 


don  markets*  It  has  feveral  rivers,  abounding  with  fifh> 
the  chief  of  which  are  the  Wye,  the  Mole,  and  the  Wandle. 

SURSOLID,  or  Surdesolid,  in  arithmetic,  the  fifth 
^  power  of  a  number,  or  the  fourth  multiplication  of  any 
number,  confidered  as  a  root. 

SURVEYING,  the  art  of  meafuring  land  ;  that  is,  of 
taking  the  dimenfions  of  any  tradl  ot  ground,  laying  down 
the  fame  in  a  map  or  draught,  and  finding  the  content  or 
area  therof.  See  Geometry. 

SURVEYOR,  a  peifon  who  has  the  overfight  and  care 
of  confiderable  works,  lands,  or  the  like. 

Surveyor,  likewife  denotes  a  gauger;  as  alfo  a  perfon 
who  furveys  lands,  and  makes  maps  of  them. 

SURVIVOR,  in  law,  fignifies  the  longeft  liver  of  joint 
tenants,  or  of  any  two  perfons  jointly  interefted  in  a  thing. 

SURVIVORSHIP,  is  that  branch  of  mathematics  which 
treats  of  reverfions  payable  provided  one  or  more  particular 
perfons  furvive  certain  others.  By  reverfions  are  meant  pay¬ 
ments  not  to  take  place  till  fome  future  period.  Suivivor- 
fhip  forms  one  of  the  moft  difficult  and  complicated  parts  of 
the  do&rine  of  reverfions  and  life-annuities.  It  has  been 
very  fully  treated  of  by  Mr  Thomas  Simpfon  in  his  Select 
Exercifes  ;  and  brought  to  a  ftate  of  very  great  perfe&ion 
by  Dr  Price  and  Mr  Morgan,  who  have  bellowed  a  great 
deal  of  attention  on  this  fubjedl. 

The  calculations  are  founded  on  the  expe&ation  of  lives 
at  different  ages,  deduced  from  tables  formed  from  bills  of 
mortality,  of  which  fee  feveral  examples  under  the  article 
Bills  of  Mortality.  By  the  expe&ation  of  life  is  meant 
the  mean  time  that  any  fingle  or  joint  lives  at  a  given  age  is 
found  to  continue  ;  that  is,  the  number  of  years  which,  ta¬ 
king  one  with  another,  they  adlually  enjoy,  and  may  be  con¬ 
fidered  as  fure  of  enjoying  ;  thofe  who  lurvive  that  period 
enjoying  as  much  more  time  in  proportion  to  their  number 
as  thofe  who  fall  fhort  of  it  enjoy  lels.  Thus,  fuppofing  46 
perfons  alive  all  40  years  of  age,  and  that  one  will  die  every 
year  till  they  are  all  dead  in  46  years,  half  46  or  23  will  be 
the  expectation  of  each  of  them.  If  M.  de  Moivre’s  hypo- 
thefis  were  true,  that  men  always  decreafe  in  an  arithmeti¬ 
cal  progreflion,  the  expedition  of  a  fingle  life  is  always  half 
its  complement  (a),  and  the  expedition  of  two  joint  lives  one  - 
third  of  their  common  complement.  Thus,  fuppofing  a  man 
40,  his  expedition  would  be  23,  the  half  of  46,  his  com¬ 
plement;  the  expedition  of  two  joint  lives,  each  40,  would 
be  rj  years  4  months,  or  the  third  part  of  46. 

The  number  exprelling  the  expedition,  multiplied  by  the 
number  of  fingle  or  joint  lives  (of  which  it  is  the  expedi¬ 
tion),  added  annually  to  a  fociety,  gives  tl^  whole  number 
living  together,  to  which  fuch  an  annual  addition  would  in 
time  grow.  Thus,  fince  19,  or  the  third  of  57,  is  the  ex¬ 
pedition  of  two  joint  lives,  whofe  common  age  is  29,  twen¬ 
ty  marriages  every  year  between  perfons  of  this  age  would 
in  57  years  grow  to  20  times  19,  or  380  marriages,  always 
exifting  together.  And  fince  the  expedition  of  a  fingle  life  is 
always  half  its  complement,  in  57  years  20  fingle  perfons  add¬ 
ed  annually  to  a  town  will  increafe  to  20  times  28.5,  or  57c; 
and  when  arrived  at  this  number,  the  deaths  every  year  will 
juft  equal  the  aceefQons,  and  no  farther  increafe  be  poffible. 
It  appears  from  hence,  that  the  particular  proportion  that 
becomes  extindl  every  year,  out  of  the  whole  number  com 
fiantly  exifting  together  of  fingle  or  joint  lives,  muff,  where¬ 
ver  this  number  undergoes  no  variation,  be  exadlly  the 
fame  with  the  expedition  of  thofe  lives,  at  the  time  when 
their  exiffence  commenced.  Thus,  was  it  found  that  a  19th 
part  of  all  the  marriages  among  any  bodies  of  men,  whofe 
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numbers  do  not  vary,  are  diflblved  every  year  by  the  deaths 
of  either  the  hufband  or  wife,  it  would  appear  that  19  was, , 
at  the  time  they  were  contracted,  the  expedition  of  thefe 
marriages.  In  like  manner,  was  it  found  in  a  fociety,  limit¬ 
ed  to  a  fixed  number  of  members,  that  a  28th  part  dies  an¬ 
nually  out  of  the  whole  number  of  members,  .it  would  ap¬ 
pear  that  28  was  their  common  expedition  of  life  at  the 
time  they  entered.  So  likewife,  were  it  found  in  any  town 
or  diftridl,  where  the  number  of  births  and  burials  are  equal, 
that  a  20th  or  30th  part  of  the  inhabitants  die  annually,  it 
would  appear  that  20  or  30  was  the  expedition  of  a  child 
juft  born  in  that  town  or  diftridl.  Thefe  expeditions, 
therefore,  for  all  fingle  lives,  are  eaiily  found  by  a  table  of 
obfervations,  fhowing  the  number  that  die  annually  at  all 
ages  out  of  a  given  number  alive  at  thofe  ages  ;  and  the 
general  rule  for  this  purpofe  is,  to  divide  the  fum  of  all  the 
living  in  the  table,  at  the  age  whofe  expedition  is  required, 
and  at  all  greater  ages,  by  the  fum  of  all  that  die  annually  at 
that  age  and  above  it  ;  or,  which  is  the  fame,  by  the  number 
(in  the  Table)  of  the  living  at  that  age;  and  half  unity 
fubtradled  from  the  quotient  will  be  the  required  expedi¬ 
tion.  Thus,  in  Dr  Halley’s  table,  given  in  the  article  An¬ 
nuity,  the  fum  of  all  the  living  at  20  and  upwards  is 
20,724,  which,  divided  by  598,  the  number  living  at  the 
age  of  20,  and  half  unity  fubtradled  from  the  quotient,  gives 
34. 15  for  the  expedition  of  20. 

In  calculating  the  value  or  expedition  of  joint  lives,  Mr 
de  Moivre  had  recourfe  to  the  hypothefis,  that  the  proba¬ 
bilities  of  life  decreafe  in  a  geometrical  progreflion  ;  belie¬ 
ving  that  the  values  of  joint  lives,  obtained  by  rules  derived 
from  it,  would  not  deviate  much  from  the  truth.  But  in 
this  he  was  greatly  miftaken  ;  they  generally  give  refults 
which  are  near  a  quarter  of  the  true  value  too  great  in  find¬ 
ing  the  prefent  value  of  one  life  after  it  has  furvived  ano¬ 
ther  in  a  fingle  payment,  and  about  yths  too  great  when 
the  value  is  fought  in  annual  payments  during  the  joint 
lives.  They  ought  therefore  to  be  calculated  upon  the  by- 
pothefis  (if  they  are  calculated  on  hypothefis  at  all),  that 
the  probabilities  of  life  decreafe  in  arithmetical  progreflion, 
which  is  not  very  far  from  the  truth.  Even  this  hypothefis 
never  correfponds  with  the  fadfc  in  the  firft  and  laft  periods 
of  life,  and  in  fome  fituations  not  in  any  period  of  life. 

Dr  Price  and  Mr  Morgan  therefore  have  given  tables  of  the 
value  of  lives,  not  founded  on  any  hypothefis,  but  deduced 
from  bills  of  mortality  themfelvcs.  Some  of  thefe  we  fhall 
give  at  the  end  of  this  article.  Mr  Morgan  has  likewife 
given  rules  for  calculating  values  of  lives  in  this  manner. 

M-  'de  Moivre  has  alfo  fallen  into  miftakes  in  his  rules  for 
calculating  the  value  of  reverfions  depending  on  furvivor- 
fhip  :  thefe  have  been  pointed  out  by  Dr  Price  in  the  third 
eflay  in  the  firft  volume  of  his  Treatife  on  Reverfioriary 
Payments  ;  who  lias  alfo  given  proper  rules  for  calculating 
thefe  values,  the  moft  important  of  which  are  comprehend¬ 
ed  in  the  following  paragraphs.  r 

Suppofe  a  fet  of  married  men  to  enter  into  a  fociety  in  Method  of 
order  to  provide  annuites  for  their  widows,  and  that  it  is  finding  the 
limited  to  a  certain  number  of  members,  and  conftantly  kept  num^er 
up  to  that  number  by  the  admiflion  of  new  members  as  the  that^vd 
old  ones  are  loft  ;  it  is  of  importance,  in  the  firft  place,  to  come  on  a 
know  the  number  of  annuitants  that  after  fome  time  willf°ckty- 
come  upon  the  eflablifliment.  Now  fince  every  marriage 
produces  either  a  widow  or  widower ;  and  fince  all  marri¬ 
ages  taken  together  would  produce  as  many  widows  as  wi¬ 
dowers,  were  every  man  and  his  wife  of  the  fame  age,  and 
the  chance  equal  which  fhall  die  firft ;  it  is  evident,  that  the 
B  b  ,  number 


rdA)  complement  of  a  life  is  meant  what  it  wants  of  86,  which  M.  de  Moivre  makes  the  boundary  of  human 

me.  -thus  if  a  man  be  30,  the  complement  of  his  life  is  56, 
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Survivor-  number  of  widows  that  have  ever  exifted  in  the  world, 
Mp-  would  in  this  cafe  be  equal  to  half  the  number  of  mam- 
And  what  would  take  place  in  the  world  muft  alfo, 
on  the  fame  fuppofitions,  take  place  in  this  fociety.^  In 
other  woids,  every  other  peifon  in  fuch  a  fociety  leaving  a 
widow,  there  mull  arife  from  it  a  number  of  widows  equal 
to  half  its  own  number.  But  this  does  not  determine 
what  number,  all  living  at  one  and  ihe  fame  time,  the  fo¬ 
ciety  may  txpeeft  will  come  to  be  confiantly  upon  it.  It  is, 
therefore,  neceffary  to  determine  how  long  the  duration  or 
furvivorfhio  between  perfons  of  equal  ages  will  be  compared 
with  the  duration  of  marriage.  And  the  truth  is,  that, 
fuppofing  the  probabilities  of  life  to  decreafe  uniformly,  the 
former  is  equal  to  the  latter  ;  and  consequently  that  the 
number  of  furvivors,  or  (which  is  the  fame,  fuppofing  no 
lecond  marriages)  of  widows  and  widowers  alive  together, 
which  will  arile  from  any  given  fet  of  fuch  marriages  con- 
flantly  kept  up,  will  be*  equal  to  the  whole  number  of 
marriages;  or  half  of  them  (the  number  of  widows  in  par¬ 
ticular)  equal  to  half  the  number  of  marriages.  Now  it 
appears  that  in  melt  towns  the  decreafe  in  the  probabilities  of 
life  is  in  fadl  nearly  uniform.  According  to  the  Breflaw  Table 
of  Observation  (tee  Annuity),  almoft  the  fame  numbers  die' 
every  year  from  20  years  of  age  to  77.  Arter  this,  indeed, 
fewer  die,  and  the  rate  of  decreafe  in  the  probabilities  of  life 
is  retarded.  But  this  deviation  from  the  hypothecs  is  in- 
confiderable  ;  and  its  effe&,  in  the  prefent  cafe,  is  to  render 
the  duration  of  furvivorfnip  longer  than  it  would  otherwife 
he.  According  to  the  London  Table  of  Obfevvations,  the 
numbers  dyim?  every  y  ear  begin  to  grow  leis  at  50  y7ears 
of  age  ;  and  from  Hence  to  extreme  old  age  there  is  a  con- 
ftant  retardation  in  the  decreafe  of  the  probabilities  of  life. 
Upon  the  whole,  therefore,  it  appears  that,  according  to  the 
Breflaw  Table,  and  fuppofing  no  widows  to  marry,  the 
number  inquired  after  is  fomewhat  greater  than  half  the 
number  of  the  fociety  ;  but,  according  to  the  London  Ta¬ 
ble,  a  good  deal  greater,.  This,  however,  has  been  detcr- 
termined  on  the  fuppofition  that  the  hufbands  and  wives 
are  of  equal  ajes,  and  that  then  there  is  an  equal  charice 
who  fliall  die  hr  ft.  But  in  rea.lity  hufbands  are  generally 
older  than  wives,  and  males  have  been  found  to  die  fooner 
than  females,  as  appears  inconteftably  from  feveral  o!  the 
tables  in  Dr  Price’s  Treat ife  on  Reverfions.  It  is  there¬ 
fore  more  than  an  equal  chance  that  the  htifband  will  die 
before  his  wife.  This  will  increafe  confrderably  the  dura¬ 
tion  of  furvivorfhip  on  the  part  of  the  women,  and  confe- 
quently  the  number  which  we  have  been  inquiring  after.  The 
marriage  of  widows  will  diminifli  this  number,  but  not  fo 
much  as  the  other  caufcs  will  increafe  it 
When  the  If  the  fociety  comprehends  in  it  from  the  firft  all  the 
number  of  married  people  of  all  ages  in  any  town,  or  among  any  clafs 
aun.-irants  Gf  people  where  the  numbers  always  continue  the  fame,  the 
it/ nr  colle&ive  body  of  members  will  be  at  their  greateft 

mum.*  *  age  at  the  time  of  the  eftablifhment  of  the  fociety  ;  and  the 
number  of  widows  left  every  year  will  at  a  medium  be  al¬ 
ways  the  lame.  The  number  of  widows  will  increafe  con¬ 
tinually  on  the  fociety,  till  as  many  die  off  every  year  as  are 
added.  This  will  not  be  till  the  whole  colledlive  body  of 
widows  are  at  their  greateft  age,  or  till  there  are  among 
them  the  greateft  poflible  number  of  the  oldeft  widows  ;  and 
therefore  not  till  there  has  been  time  for  an  acceflion  to  the 
cldeft  widows  from  the  youngeft  part. 

Let  us,  for  the  fake  of  greater  precifton,  divide  the  whole 
medium  of  widows  that  come  on  every  year  into  different 
clafles  according  to  their  diffeient  ages,  and  fuppofe  fome 
to  be  left  at  56  years  of  age,  fome  at  46,  fome  at  36,  and 
fome  at  26.  The  widows,  conftantly  in  life  together,  de¬ 
rived  from  the  firft  clafs,  will  come  to  their  greateft  age, 


and  to  a  maximum,  in  30  years,  fuppofing,  with  M.  de  Survivor, 
Moivre,  86  to  be  the  utmoft  extent  of  life.  The  fame  will 
happen  to  the  lecond  clafs  in  40  years,  and  to  the  third  in 
50  years.  But  the  whole  body  compofed  of  thefe  clafles 
will  not  come  to  a  maximum  till  the  fame  happens  to  the 
fourth  or  youngeft  clafs  ;  that  is,  not  till  the  end  of  60 
years.  After  this  the  affairs  of  the  fociety  will  become  fta- 
tionary,  and  the  number  of  annuitants  upon  it  of  all  ages 
vviil  keep  always  nearly  the  fame. 

If  a  fociety  begins  with  its  complete  number  of  members, 
but  at  the  fame  time  admits  none  above  a  particular  age  : 

If,  for  inftance,  it  begins  with  200  members  all  under  5c1, 
and  afterwards  limits  itfelr  to  this  number,  and  keeps  it  up 
by  admitting  every  year,  at  all  ages  between  26  and  50,  new 
members  as  old  ones  drop  ofF ;  in  this  cafe,  the  period  neceffary 
to  bring  on  the  maximum  of  annuitants  will  be  juft  doubled.  , 

To  determine  the  fum  that  every  individual  ought  to  pay  What  1 
in  a  Angle  prefent  payment,  in  order  to  intitle  his  widow  toraanrMf 
a  certain  annuity  for  her  life,  let  us  fuppofe  the  annuity  3].^^ 
per  annum ,  and  the  rate  o'  intereft  four  per  cent.  It  is  evi- jrcetto' 
dent,  that  the  value  of  fuch  an  expedition  is  different,  ac-  entitle  hi' 
cording  to  the  different  ages  of  the  purchafeis,  and  the wuiov/l  ; 
proportion  of  the  age  of  the  wife  to  that  of  the  liu&and. 

Let  us  then  fuppofe  that  every  perfon  in  fuch  a  fociety  is 
of  the  fame  age  with  his  wife,  and  that  one  with  another  all 
the  members  when  they  enter  may  be  reckoned  40  years 
of  age,  as  many  entering  above  this  age  as  below  itf  It 
has  been  demouftrated  by  M.  de  Moivre  and  Mr  Simpfon, 
that  the  value  of  an  annuity  on  the  joint  continuance  of 
any  two  lives,  fubtradted  from  the  value  of  an  annuity  on 
the  life  in  expedition,  gives  the  true  prefent  value  of  an¬ 
nuity  on  what  may  happen  to  remain  of  the  latter  of  the 
two  lives  after  the  other. 

In  the  prefent  cafe,  the  value  of  an  annuity  to  be  enjoyed 
during  the  joint  continuance  of  two  lives,  each  40,  is,  by 
Table  II.  9.826,  according  to  the  probabilities  oflife  in  the 
Table  of  Obfervat'ons  formed  by  Dr  Hailey  from  the  bills 
of  mortality  of  Breflaw  in  Silelia.  The  value  of  a  Angle 
life  40  years  of  age,  as  given  by  M.  de  Moivre,  agreeably 
to  the  fame  tabic,  is  13.20  ;  and  the  former  fubtiadled  from 
the  latter,  leaves  3.37,  or  the  true  number  of  years  purchafe, 
which  ought  to  be  paid  (or  any  given  annuity,  to  be  enjoy¬ 
ed  by  a  perfon  40  years  of  age,  provided  he  (urvives  another 
perfon  of  the  fame  age,  intereft  being  reckoned  at  four  per 
cent,  per  annum.  The  annuity,  therefore,  being  30  L  the 
prefent  value  of  it  is  30  multiplied  by  3.37,  or  10 1  1.  2  s.  4. 

If,  infteadof  a  Angle  prefent  payment,  it  is  thought  pre-Whathe 
fcrable  to  make  annual  payments  during  the  marriage 
what  thefe  annual  payments  ought  to  be  is  eafily  determi-  |^ai  p3y, 
ned  by  finding  what  annual  payments  during  two  joint  lives  meats, 
of  given  ages  are  equivalent  to  the  value  of  the  reverfionary 
annuity  in  prefent  money.  Suppofe,  as  before,  that  the  joint 
lives  are  each  40,  and  the  reverfionary  annuity  30 1.  per  an¬ 
num.  An  annual  payment  during  the  continuance  of  two 
fuch  lives  is  worth  (according  to  Table  II.)  9.82  years  pur¬ 
chafe.  The  annual  payment  ought  to  be  fuch  as*  being 
multiplied  by  9.82,  will  produce  101.1  1.  the  prefent  value 
of  the  annuity  in  one  payment.  Divide  then  101.1  by 
9.82,  and  10.3  the  quotient  will  be  the  annual  payment. 

This  method  of  calculation  fuppofes  that  the  firft  annual 
payment  is  not  to  be  made  till  the  end  of  a  year.  If  it  is 
to  be  made  immediately,  the  value  of  the  joint  lives  will  be 
increafed  one  year’s  purchafe;  and  therefore,  in  order  to  find 
the  annual  payments  required:,  the  value  of  a  prefent  Angle- 
payment  muft  be  divided  by  the  value  of  the  joint  lives  in¬ 
creafed  by  unity.  If  the  fociety  prefer  paying  part  of  the. 
value  in  a  prefent  Angle  payment  on-  admiffion,  and  the  reli 
in  annual  payments  ;  and  if  they  Ax  thefe  annual  payments 
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at  a  particular  fum,  the  prefent  Tingle  payment  pa'd  011  ad-  lives 
*  found  by  fubtra&ing  the  value  of  the  annual  pay 
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ment  during  the  joint  lives  from  the  whole  prefent  value  of 
the  annuity  in  one  payment.  Suppofe,  for  inftance,  the 
annual  payments  to  be  iixed  at  five  guineas,  the  annuity  to  be 
30  1.  the  rate  of  intereft  four  per  cent,  and  the  joint  lives  each 
40;  the  value  of  the  annuity  in  one  prefent  (ingle  payment 
is  101. 1  1.  The  value  of  five  guineas  or  5.25  per  annum ,  is 
(5.25  multiplied  by  9.82  the  value  of  the  joint  lives)  51.55; 
which,  fubtradled  from  101.1  1.  gives  1.  49.5,  the  anfwer. 

If  a  fociety  takes  in  all  the  marriages  among  peifons  of 
a  particular  profefiion  within  a  given  diftrid,  and  fubjedls 
them  for  perpetuity  to  a  certain  equal  and  common  tax  or 
annual  payments,  in  order  to  provide  life  annuities  for  all 
the  widows  that  fhall  refult  from  thefe  marriages  ;  fince, 
at  the  commencement  of  fuch  an  eflablifhment,  all  the  oldeft, 
as  wtll  ss  the  yoimgell,  marriages  are  to  be  intitled  equally 
to'  the  propofed  benefit,  a  much  greater  number  of  annui¬ 
tants  will  come  immediately  upon  it  than  would  come  up¬ 
on  any  fimilar  eftablifhment  which  limited  itfelf  in  the  ad- 
miffion  of  members  to  perfons  not  exceeding  a  given  age. 
*1  his  will  check  that  accumulation  of  money  which  fhould 
take  place  at  firlt,  in  order  to  produce  an  income  equal  to 
the  dilburfements  at  the  time  when  the  number  of  annui¬ 
tants  comes  to  a  maximum  ;  and  therefore  will  be  a  parti¬ 
cular  burden  upomthe  eflablifhment  in  its  infancy.  For 
this  fome  compenfation  mull  be  provided  ;  and  the  equi¬ 
table  method  of  providing  it  is,  by  levying  fines  at  the  be¬ 
ginning  of  the  eflablifhment  on  every  member  exceeding  a 
given  age,  proportioned  to  the  number  of  years  which  he  has 
lived  beyond  that  age.  But  if  fuch  fines  cannot  be  levied,  and 
if  every  payment  muft  be  equal  and  common,  whatever  dif- 
parity  theie  may  be  in  the  value  of  the  expectations  of  dif¬ 
ferent  members,  the  fines  mufl  be  reduced  to  one  com¬ 
mon  one,  anfwering  as  nearly  as  poffible  to  the  difadvantage, 
and  payable  by  every  member  at  the  time  when  the  efla¬ 
blifhment  begins.  After  this,  the  eflablifhment  will  be  the 
fame  with  one  that  takes  upon  it  all  at  the  time  they  marryj 
and.  the  tax  or  annual  payment  of  every  member  adequate 
to  its  fupport  will  be  the  annual  payment  during  marriage 
due  from  perfons  who  marry  at  the  mean  age  at  which,  upon 
am  average,  all  marriages  may  be  considered  as  commencing. 
The  fines  to  be  paid  at  firlt  are,  for  every  particular  mem- 
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be  each  30,  the  term  feven  years,  the  annuity  1.  to, 
interefl  four  per  cent .  The  given  lives,  increafed  by  feven 
years,  become  each  37.  The  value  of  two  joint  lives,  each 
37,  is  (by  T able  II.  j  10.25.  The  value  of  a  fingle  lire  at  37 
is  (by  the  table  under  the  article  Annuitj)  13.67.  The 
former  fubtradled  from  the  latter  is  3 .42,  oi*  the  value  of  ati 
annuity  for  the  life  of  a  perfon  37  years  of  age,  afeer  an¬ 
other  of  the  fame  age,  as  has  been  fhown  above.  3.42  dis¬ 
counted  for  feven  years  (that  is,  multiplied  by  0.76  the 
value  of  1  1.  due  at  the  end  of  feven  years)  is  2.6.  The 
probability  that  a  fingle  life  at  30  fhall  continue  feven  yeara 
*s  t 5"  (B)*  The  probability,  therefore,  that  two  fuch  lives 
fhall  continue  feven  years,  is  y4rr>  or  decimals  0.7 65  ; 
and  2.6  multiplied  by  0.765  is  1.989,  the  number  of  years 
purchafe  which  ought  to  be  given  for  an  annuity  to  be  en¬ 
joyed  by  a  life  now  30  years  of  age,  after  a  life  of  the  fame 
provided  both  continue  feven  years.  The  annuity  then 
being  10I.  its  prelent  value  is  1. 19.89.  ^ 

Suppofe  the  value  is  required  of  an  annuity  to*  be  enjoyed  Method  of 
for  what  may  happen  to  remain  of  one  life  after  another,  pro- finding  the 
vided  the  life  in  expectation  continues  a  given  time.  value  of  an 
Find  the  prefent  value  of  the  annuity  for  the  remainder  of  the 
life  in  expectation  after  the  given  time,  which  is  done  in  this  Tapp^n1^ 
manner  :  Multiply  the  prefent  value  of  the  life  at  the  given  remain  of 
time  by  the  prefent  value  of  il.  to  be  received  at  that  time,one  Iife 
and  multiply  the  product  again  by  the  probability  that  the*^ 
life  in  expectation  will  continue  fo  long.  JLet  the  given  time  videddie 
which  the  life  in  expectation  is  to  continue  be  15  years,  and  fife  in  ex- 
let  the  perfon  then  be  arrived  at  50  years  of  age.  A  life  tif>n 
at  fifty,  according  to  M.  de  Moivre’s  valuation  of  lives,  and™^™63 
reckoning  filtered  at  four  percent*  is  worth  11.34  ycarscefm. n 
purchafe.  The  prefent  value  of  1  l.  to  be  received  at  the 
end  of  15  years,  is  0.5553,  an^  the  probability  that  a  life 
at  35  will  continue  15  years  is  Thefe  three  values 

multiplied  into  one  another  give  L.  4.44  for  the  prefent 
value  of  the  life  in  expectation.  2.  Find  the  value  of  the 
reverfion,  provided  both  lives  continue  the  given  time,  by 


the  rule  given  in  parag.  5th.  3.  Add  thefe  values  together, 
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and  the  fum  will  be  the  anfwer  in  a  fingle  prefent  payment. 
We  fhall  now  iliuftrate  this  rule  by  an  example. 

An  annuity  of  10  I.  for  the  life  of  a  perfon  now  30,  is  to 
commence  at  the  end  of  1 1  years,  if  another  perfon  now  40 

ber,  the  fame  with  the end"!!  £?  ^  ^  ?  7’  *  this  fh°'^  .  "ot  baPPe"  «  the 
pedlation  to  him  at  His  h"a  TwhS  '  the 

—  ^  heva™  for  deefCfTeKbefUUfat  ^  ^  ^ ™  interest 

7e.’.hy,’  ,0r,the  body  members,  the  kmg  the  probabilities  of  life  as  they  are  in  Dr  Hailey's 

table,  given  in  the  article  Mortality  > 

The  value  of  10I.  per  annum ,  for  the  remainder  of  the  life 
of  a  perfon  now  30,  after  1 1  years  is  1. 69.43.  The  proba- 
f  Pei‘fon  40  years  of  age  fhall  live  1 1  years,  is,  by 


married.  ^  ^  ___  . .  _  ^  muuuas  ujc 

difference  between  the  value  of  the  common  expectation, 
to  perfons  at  the  mean  age  of  all  married  perfons  taken  to- 
gether  as  they  exill  in  the  world,  and  to  perfons  at  that  age 
which  is  to  be  deemed  their  mean  age  when  they  marry. 

Suonofe  wp  wifli  tn  _ _  _ 1. .  .  r  ;  • 


q  ,  •>  j  nidrry# 

Method  Of  .  u^J°t°Vhe. Prefent  7lue  of  an  amluity  Dr  Halley's  ‘table,  The  probability,  therefore,"^  he 


ivieinoa  01  A 1  .  ; -  vww  .wut  ui  ctn  annuity 

finding  the  to  Pe  enjoyed  by  one  life,  for  what  may  happen  to  remain 
prefent  of  it  beyond  another  life,  after  a  given  term  ;  that  is,  pro- 

ImmUy  ,onV1rded  ^  llVfS  C°ntInue  trom  the  prelent  time  to  the  end 
he  enjoyed  “  a/1,ve>1  ‘f™  °/  )M>s  ;  the  method  of  calculating  is  this: 
by  one  life  *  lnd  the  value  of  the  annuity  for  two  lives,  greater  by  the 
niter  the  given  term  of  years  than  the  given  lives  ;  difeount  this  value 
for  the  given  term ;  and  then  multiply  by  the  probability, 
that  the  two  given  lives  fhall  both  continue  the  given  term  : 
and  the  produdt  will  be  the  anfwer.  Thus,  let  the  two 


r>  pi  ration 
of  ano¬ 
ther. 


will  die  in  11  years,  is  fubtra&ed  from  unity  (c),  or 
331  i  which  multiplied  by  1.  69.43,  gives  1.  17.16. — The 
value  of  the  reverfion,  provided  both  live  1 1  years,  is  17  ]. 
and  this  value  added  to  the  former,  makes  1.  34.16.  the 
value  required  in  a  fingle  prefent  payment  ;  which  payment 
divided  by  L  1 1.43,  the  value  of  two  joint  lives,  aged  30  and 
40,  with  unity  added,  gives  3  1. ;  or  the  value  requited  in 
annual  payments  during  the  joint  lives,  the  foil  payment  to 
be  made  immediately. 

Bb  2  Table 


±,ftaB  f°TTe-  number,f  TC  <*"*»>  a  given  age,  is  (as  is  well  known) 
nominator,  the  number  oppofite  to  the  prefent' 'age  of  Ifogivenfifo  °”S  °PP°f,te  l°  tLc  glVC"  agC’  8nd  de* 

probability  that  it  will  "not  happen"  ^  tbe  frai^lon  exPre®ng  tbe  probability  that  an  event  will  happen,  gives  the 


S  U  R 


C  *96  1 


S  U  R 


Survivor- 
fhip . 


Table  I.  Showing  the  Prefent  Values  of  an  Annuity  ofL, 
on  a  Single  Ufa  according  to  M.  de  Moivre's  Hypothecs. 


!  A;=re. 


8 

9 

ic 

1 1 

12 

1  3 
M 

15 

16 

*7 

18 

19 

20 

21 

22 

23 

24 

2  5 

26 

27 

28 

29 

3d 


3  per  Ct. 


3^  per  Ct 


19,736 
1 9,S68 
19,868 


l8,l60 

18.269 

18.269 


1 9>736 
19,601 
19,469 

1 9>3  3 1 
19, 192 
19,050 
1  8.00  c 
•8,759 

l8,6lO 

1  8,458 


3 1 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


51 

52 

53 

54 

55 

56 

57 

58 

59 

60 


61 

62 

63 


18,160 
18,049 
1 7  ’  9  3  7 
17,823 

17,707 

17,588 

17.467 

17.344 

7,220 

•  7  ,°93 


18,305 

18,148 

17,990 

17,827 

17,664 

17,497 

i7,3'7 

•7.IJ4 

16,979 

16,800 


l6,620 

1.6,436 

l6,248 

16,^7 
15,864 
I  5,666 
1 9*4^5 
15,260 

1 5>°53 
14,842 


14,626 

i4>4°7 

14^85 

i3>958 

13,728 

*3*493 

*3>254 

13,012 

12,764 

12,5 1 1 


12,255 

***994 

113729 

***457 

11,183 

10,902 

10,616 

*o*3~5 

10,029 

9>727 


4  per  Ct. 


16,963 

16,830 


16,559 

16,419 

16,277 

16,(33 

»5>985 
5>835 
1 5,682 


4iper  Ct. 


16,791 

16,882 

16,882 


15,526 

5,367 

•5,2°4 

15,039 

14,871 

>4,699 

>4,524 

>4-345 

14,163 

>3> 978 


16,791 

16,698 

16,604 

16,508 

16,410 

16,311 

16,209 

16,105 

>5,999 

15,891 

15,78! 
15,669 
>5,554 
>5,437 
>5,3 1 8 
I5,i97 
>5,°73 
14,946 
14,8 1 6 
14,684 


>3,789 1 


>4,549 
•  4>4>  1 
14,270 
14,126 

>3,979 
1 3,829 
i3/J76 
•3>5>9 
>3,359 

13,196 


3,028 


i3,596  >2,858 

T  J  (  n  <» 


>3,399 
>3,  '99 
>2,993 
12,784 
12,571 
>2,354 
12,13  1 
11,904 


12,683 

12,504 

12,322 

12,135 

11,944 

11,748 

11,548 

>1,344 


>5,595 

15,672 

15,672 


>5,595 
i5,5i7 
•  5,437 
!5,356 
15,273 
15,189 
15,102 
.5,015 

14,923 

•4>83 1 


>4,737 

14,641 

>4,543 

14,442 

14,340 

>4,235 

14,  I  28 
14,018 
*3*9°5 
3*79* 


5  per  Cf. 


6  per  Ct 


14,544 

I4>6°7 

14,607 


12,790 

12,839 

*2,839 


14,544 

14,480 

14,412 

14,342 

14,271 

*4**97 

H,i23 

14,047 

13,970 

i3,89i 


12,790 
12,741 
12,691 
12,639 
12,586 
12,5  32 
12,476 
12,419 
12,361 
12,301 


3*6?3 
*3*55  3 
»3, 43° 
i3»304 
1 3>* 75 
13,044 
12,909 
12,771 
12,630 
12,485 


I  3,8 1 c 
13,727 
>3,642 

>3,555 

13,466 

>3,375 

13,282 

I3,l86 

I3,C88 

l  2,988 


*2,855 


9,419 

9>I07 

8,787 


***673 

n,437 

11,195 

10,950 

10,698 

10,443 

io,i  81 

9,9*3 

9,640 

9*3^1 


9,076 

8,786 

8,488 


”, *35 
10,921 
10,702 
10,478 
10,248 
10,014 
9*773 
9>527 
9*275 
9,017 


8,753 

8,482 

8,205 


i2*337 
12,185 
1 2,029 
1 1,870 
1 1,707 
11,540 
1 1,368 
11,12 
1 1 ,0 1 2 
10,827 


10,638 

10,443 

10,243 

10,039 

9,829 

9,614 

9*393 

9,166 

8,933 

8,694 


8,449 

8,197 

7,938 


*530 


Age. 

3  pet*  Ct.  ■ 

64 

8,462 

65 

8,132 

66 

7,794 

67 

7,450 

68 

7,099 

69 

6,743 

70 

6,37,8 

71 

6,008 

72 

5,63' 

73 

5,246 

74 

4>854 

75 

4-453 

76 

4,046 

77 

3,632 

78 

3,207 

79 

2,776 

80 

2,334 

81 

1,886 

82 

1,429 

83 

0,961 

84 

0,484 

85 

0,000 

3$  per  Ct.j  4  per  Ct.  \a\  per  Ct 


8,185 

7*875 

7*558 

7*234 

6,902 

6,565 

6,219 


5,865 
5,J°5 
5, >36 
4,759 
4,373 
3>978 
3,575 
3, >63 
2,74' 

2,309 


7 ,9 J 1 
7,63 1 

7,333 

7,027 

6,714 

6,394 

6,065 


1,867 
1,41 1 

0,955 

0,483 

o,oco 


5,728 

5,383 

5,029 

4,666 

4,293 

3>9  >2 
3,520 

3, >>> 
2,707 
2,284 


1,850 

1,406 

0,950 

0,481 

0,000 


7,672 
7,399 
7> "9 
6,831 

6,534 

6,230 

5,9  > 8 


5,596 

5,265 

4,926 

4,576 

4,217 

3>847 

3,467 

3,076 

2,673 

2,259 


i>832 

i,394 

0,943 

0,479 

0,000 


5  per  Ct. 


7*435 

7**79 

6,9*5 

6,643 

6,362 

6,073 

5,775 


5,468 
5> >52 
4,826 
4,489 
4>  >43 
3,784 
3,4'5 
3>°34 
2,641 

2,235 


6  per  Ct. 


Survive** 

fhip. 


6,997 

6,770 

6,535 

6,292 

6,040 

5*779 

5,508 

5,228 

4,937 

4,636 

4,324 

4,000 

3,664 

3,3  >5 

2,953 

2»578 

2,188 


1,816 

>,384 

o,937 

<0,476 

0,000 


1,783 

i,362 

0,925 

0,472 

o,cco 


Table  II.  Showing  the  Value  of  an  Annuity  on  the  Joint 
Continuance  of  Two  Lives,  according  to  M.  de  Motvre'i 
Hypothecs. 


1 2,780 

n*449 

> 

1 

1 2,673 

1  i*365 

£  a 

a,  ~ 

falue  at  3  Value  at  4 

^alue  at  5 

1 2,562 

1 1,278 

k,  ’=n 
nu  _ 

T  O 

r5  ^ 

per  Cent,  t 

?er  Cent.  * 

>er  Cent. 

12,449 

11,189 

!T- 

•  O 

O) 

*2,333 

1 1 ,098 

- 

12,214 

1 1,003 

10 

I  5.206 

1  3.342 

1  >.855 

1 2,091 

10,907 

*5 

14.878 

*3*°93 

1 1.66 1 

1 1 ,966 

10,807 

20 

14-503 

12.808 

11.430 

1  >  ,837 

10,704 

2  5 

14.074 

1 2.480 

1 1,182 

IO 

3 

13-585 

12.102 

10.884 

>1,705 

10,599 

35 

(3.025 

1 1.665 

io-537 

11,570 

10,490 

4° 

12.381 

11.156 

10  1 28 

1  >,43> 

10,378 

45 

1 1.644 

10.564 

9.646 

1 1,288 

10,263 

5° 

10.796 

9*b7 1 

9-°  74 

1 1,142 

10,144 

55 

9.822 

9.059 

8-39  > 

10,992 

.0,021 

60 

8.704 

8.105 

7  572 

10,837 

9>895 

65 

7.417 

6.980 

6.585 

10,679 

9,765 

70 

5-936 

5.652 

5  *39 1 

10,515 

9,630 

— — 

— 

>o,M8 

9,492 

*5 

14-574 

1 2.860 

1 1.478 

20 

14.225 

*2-593 

1 1 .266 

10,176 

9*349 

25 

'3-822 

12.28 

1 1.022 

9*999 

9,201 

3° 

>3-359 

1 1. 921 

1 0.736 

9,817 

9,049 

35 

1 2.824 

1 1.501 

10.402 

9,630 

8=891 

1 5 

40 

I  2.207 

11.013 

j  0.008 

9,437 

8,729 

45 

1  I.496 

1 0.440 

9-54* 

9,239 

8,561 

5° 

'10.675 

9.767 

8.985 

9,036 

8,387 

55 

9.727 

8.975 

8.318 

8,826 

8,208 

60 

8.632 

8.041 

7-515 

8,6 1 1 

8,023 

65 

7-377 

6.934 

6.544 

8,3*9 

<  7,831 

70 

5-93  2 

5.623 

5-364 

8,l6l 

7,633 

20 

I3-9°4 

12341 

1 1.067 

7,926 

<  7,428 

20 

25 

1 3  *5  3 1 

1 2.05  1 

10.840 

7,684 

■  7,216 

30 

13.098 

1 1 .7 1 1 

10.565 

Age 


S  U  R 


S  U  R  C 


§'« 

> 

ES  1 

Value  at  3  1 

Value  at  4 

Value  at  j 

3  o 

TO 

n>  S, 

per  Cent. 

per  Cent, 

per  L-ent. 

&  3“ 

•  T 

4  p- 
n> 

35 

I2-594 

1 1-3  1  4 

IO  278 

40 

12.008 

10.847 

9.870 

20 

45 

II.325 

IO.297 

9.420 

5° 

10.536 

9.648 

8.880 

55 

9.617 

8.879 

8-233 

60 

8-549 

7.967 

7.448 

6j 

7.308 

6.882 

6-495 

70 

5.868 

5.590 

5  333 

25 

13.^2 

1  1./86 

10.621 

3° 

12.794 

11.468 

10.367 

35 

1  2.333 

i  1.093 

IO.067 

40 

11.770 

IO.655 

9.708 

25 

45 

II.I3D 

10.131 

9.278 

5° 

io-374 

9.509 

,  8.761 

*5 

9.488 

8.766 

8.,34 

60 

8.452 

7.880 

7-37  ‘ 

65 

7.241 

6.826 

6  440 

7° 

5.826 

5-55 1 

5.294 

3 

1 2-43  4 

11.182 

*0.133 

35 

12.010 

ic.838 

9  854 

4J 

1 1.502 

10.428 

9.514 

45 

10.898 

9-936 

9.  1  I  2 

3° 

5° 

10.183 

9-345 

8.620 

55 

9-338 

8.634 

8.0  18 

60 

8-338 

7-779 

7.280 

65 

7.l6l 

6.748 

6-373 

7- 

5  777 

5-505 

5-*54 

35 

n.63i 

IO.53O 

9.600 

4J 

1 1,1 75 

IO-*57 

9.291 

35 

45 

13.622 

9.702 

8.913 

50 

9-955 

9.149 

8.450 

55 

9.156 

8.4  6 

7.879 

6o 

8.202 

7.658 

7.172 

65 

7.066 

6.662 

6.294 

7° 

5-7Ai 

5-45° 

5-2=3 

40 

10.777 

9.826 

9.OI4 

4S 

10.263 

9.418 

8.67I 

4o 

5° 

9.677 

8.91 1 

8.244 

55 

6.936 

8.283 

77IC 

60 

8.038 

7.5 .0 

7*039 

6  5 

6.951 

6.556 

6. 198 

7° 

5.646 

5-3«3 

5-I4I 

45 

9.863 

9.063 

8.370 

50 

.9-331 

8.619 

7.987 

45 

55 

8.662 

8.044 

7-5°° 

(>Q 

7-831 

7-332 

"6.875 

65 

6.807 

6-435 

6.080 

70 

5-556 

5-3°_£. 

5-663 

5° 

8.892 

8.235 

7  660 

55 

8.312 

7-738 

7.230 

5° 

60 

7.568 

7.091 

6  664 

65 

6.623 

6.2,8 

5  926 

70 

544* 

5* '  93 

4*964 

55 

7.849 

7-332 

6-873 

55 

60 

7.220 

6,781 

6386 

65 

6.379 

6.036 

5-724 

7^ 

5.201 

5-053 

4  835 

60 

6-737 

6-35' 

6.001 

60 

65 

6.045 

5-73° 

5-4-14 

70 

5.081 

4.858 

4;  65  3 

65 

65 

5-547 

5-277 

5-°3* 

7? 

4-773 

4-571 

4  385 

7° 

70 

4.270 

4.104 

3-952 

*97  3 

Table  III.  Showing  the  Values  of  Annuities  on  Sing/e  Lives > 
among  Maks  and  Females ,  according  to  the  Probabilities  of 
the  Duration  of  IJfe  in  the  Kingdom  of  Sweden . 


Males.  1 

Females. 

Lives  in 

.  general. 

Ages. 

4  per  Ct. 

5  per  Cr.  1 

4  per  Ct. 

5  per  Ct. 

4  per  Ct. 

jper  Ct. 

1 

16.503 

14.051 ' 

1 6.820 

14.271 

16.66 1 

14. 1  61 

2 

1 7-355 

1 4-7  78 

17.719 

15-034 

*7-537 

[4  906 

3 

17-935 

15.279 

*  8.344 

*5-571 

18.139 

15.425 

4 

I8.328 

15.624 

1  8.780 

*5*95 1 

*8-554 

15787 

5 

18.503 

15.786 

18.927 

1 6  088 

18.715 

*5-937 

6 

18.622 

15.901 

19.045 

16.203 

18.833 

16.052 

7 

18.693 

*5-977 

19.131 

1 6.29  r 

18.91  2 

1,6.134 

8 

18.725 

l6.02I 

19.162 

16.335 

*8-943 

16.178 

-  9 

18.715 

16.O3O 

19.151 

'6-343 

*8-933 

l6.l86 

10 

18.674 

16.014 

19. 109 

16325 

18.891 

l6.l69 

1 1 

l8.600 

I597O 

*  9.041 

16.286 

18.820 

l6.  I  28 

1 2 

18.49I 

I5.896 

•  8.952 

16.229 

18.721 

16.062 

13 

l8  378 

15-819 

18.840 

16.153 

l8  6C9 

15  986 

14 

18.246 

15.724 

18.707 

16.059 

18.476 

1  5»**91 

1 5 

18.105 

15.624 

18.568 

•  5.960 

*8  336 

*5-792 

16 

17 -95^ 

1 5-5 1 7 

1  8.424 

15.356 

18-I9! 

15.686 

17 

17.803 

15.404 

18.290 

15.761 

18.O46 

*5-5^2 

18 

1 7-^43 

15.285 

1 8. 15 1 

1 5.662 

17  897 

*5  473 

19 

17.492 

J5-*75 ! 

.8.013 

*5-563 

17.752 

*5.369 

20 

17-335 

*  5-  59  I 

17.872 

15.462 

17.603 

15.260  ■ 

21 

I7-I92 

*4  955  ! 

17.725 

*5-35''> 

*7-458 

*5  155 

22 

17.042 

14.846  j 

*7-573 

-5.245 

r7-3°7 

*5  045 

23 

16.887 

*4-732  ; 

17.414 

15.129 

17.15° 

14  930 

24 

16.742 

!4*^27  ; 

17.252 

[5.OO9 

16997 

14  1 18 

25 

16.592 

1 4-5 1 7 

1  7.O87 

14.886 

16  839 

14.701 

26 

16.436 

14.402 

16.915 

*4-757 

16.675 

*4-579 

27 

16.274 

14.282 

16.75* 

14.636 

16.5 . 2 

*4-459 

28 

16.105 

14.156 

1 6.588 

14.515 

16,346 

*4-335 

29 

i5-93o 

14.024 

16.427 

14.396 

16.I78 

14  210 

30 

- 1 5*7  5 1 

13.889 

l6.26l 

14.772 

l6.006 

14.080 

31 

15-575 

13-756 

[6.IO4 

14.156 

>5  839 

*3956 

32 

*5-395 

1  3-6i9 

1 5-941 

*4-035 

I  5.668 

*3  827 

33 

15.208 

13-477 

*5-787 

*3923 

15-497 

J3.7OO 

34 

15.014 

*3-327 

15.629 

13.806. 

*5-3  2J 

13.566 

3  ^ 

14.8  4  2 

I3-t7° 

15.465 

[3.684 

15.138 

*3  427 

36 

14.601 

13.006 

*5-278 

*3-542 

*4- 939 

‘3-27.4 

37 

34.382 

1 2833 

1 5.070 

*3-3^2 

14.726 

13.107 

38 

14-154 

1 2.652 

14.854 

1 3  • 2 1 3 

.4504 

12.932 

39 

1 3*9 1  ^ 

12.462 

14.629 

13.036 

14.272 

*2  749  , 

4° 

13.668 

12  261 

r  4.40 1 

1 2.856 

*4-034 

*2.558 

41 

13.426 

12.065 

*4.185 

[  2.687 

13  805 

12  37D 

42 

13.196 

1  i.88o 

*3-994 

12.538 

*3-595 

2.209 

43 

12.984 

1 1.7 10 

*3-798 

12.387 

*3  39* 

I2.O48 

44 

12.763 

n.532 

I3-596 

12  229 

*  3- *79 

ir.88o 

45 

12.535 

*i-347 

*3-383 

1 2.06 

•  - 2  959 

11.704 

46 

12.297 

1  f  • 1 53 

*3-*5* 

1 1.876 

.12.724 

1*  5*4 

47 

12.051 

10 .95 1 

1  2.894 

11.668 

1 2.472 

w.309 

48 

11.795 

10.738 

12.620 

n-443 

I2.217 

1 1.090 

49 

11.528 

1 0.5 16 

1 2-333 

1 1.205 

I  1-930 

10.860 

5° 

1 1.267 

10.298 

1 2.049 

10.970 

I  I  658 

10.634 

51 

11.030 

10.100 

11.769 

*0.737 

**•399 

10418 

52 

10.785 

9-895  ; 

n.492 

10.507 

1  i  - 1 3  8 

10.201 

53 

!  10*33 1 

9.682 

1 1.220 

10.280 

10-875 

9.98, 

54 

i  10.269 

9.46O 

10.937 

10.042 

ic  603 

9  75* 

55 

1  9-998 

9.229 

10.642 

9.792 

to. 320 

950 

56 

9-7*7 

8.988 

IO-334 

9.529 

10. 075 

9  258 

57 

9.425 

8.736 

10.01  2 

9-253 

9  7*8 

8.994 

58 

9.140 

8.489 

9.692 

8.976 

9  4*6 

8.732 

59  ; 

8.845 

8.232 

9-358 

8.687 

9. 101 

8.448 

60 

8.540 

7-963 

9.029 

8.}  06 

8.789 

8  184 

61 

8.241 

7.7OO 

8-739 ! 

8.144 

8  490 

7.922 

Survivor- 

fhip. 

- v - i 


S  U  R 


[  198  ] 


f5irrvIvo?- 

fhip. 


Males. 

Ajre*. ‘4  per  Ct  U  perCt. 


62 

63 

6<\. 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 
7) 

76 

77 

78 

79 

80 

81 

82 

^3 

84 

*5 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 


7.950 

7.669 

7-.382 

7.090 

6.792 
6-489 
6.201 

5*933 

5.670 
5.418 
5.1 80 
4.940 
4.724 
4.487 

4-253 

4.024 

3.768 

3-512 

3.26O 

3*017 

2.792 
2.600 
2-473 
2.371 

2.281 

2.154 

1-955 

1.698 

i-4*7 

I-I54 

0.835 

0.477 

0.240 

0.000 

0-000 


7.442 

7- *93 

6.938 

6.676 

6.408 

6  134 

5  872 
5.628 
5-389 
5->58 
4.940 
4.719 
4.521 
4.302 
4.084 

3871 

3-63> 

3-39° 

3-52 

2.921 

2.706 

2-523 

2f403 

2.306 

2-222 

2.103 

1912 

1-664 

1  *392 
1.136 

0.824 

0.471 

0.238 

0.000 

0.000 


Females. 

Lives  m  g 

4  per  Ct.  , 

5  per  Ct. 

4  per  CO5 

8-453 

7.895 

8.201 

8.l66 

7-643 

7*9 1 7 

7.87O 

7.382 . 

7.626 

7.566 

7. 11 1 

7-328 

7-252 

6.831 

7.022 

6.93O 

6.541 

6.709 

6-596 

6.239 

6.598 

6- 2  53 

5.926 

6.093 

5.897 

5-599 

5-783 

5.564 

5-293 

5-49' 

5.261 

5-°3  3 

5.220 

4.998 

4.770 

4.969 

4-792 

4.581 

4-758. 

4-582 

4.388 

4-534 

4-367 

4.189 

4.310 

4-'45 

3-983 

4.084 

3-9 1 3 

3-767 

3.840 

3668 

3  536 

3-59° 

3.402 

3-285 

3-33 1 

3->45 

3.041 

3:081 

2.905 

2.8  1  2 

2.848 

2  699 

2.615 

2.649 

2-559 

2.480 

2.5  l6 

2.552 

2.476 

2.461 

2*5l8 

2.446 

2*399 

2  431 

2-365 

2.292 

2.294 

2.236 

2.124 

2.108 

2.059 

I*9°3 

>•873 

I.833 

1.645 

1.628 

X*59<5 

>-39« 

*•349 

1  *325 

I.O92 

1.07 1 

1.054 

0-774 

0.799 

c.788 

0.519 

0.544 

0*537 

1  0.320 

0.317 

7  668 

7.418.. 

7.160 

6.893 

6.6l9 

6-337 

6.055 

5-777 
5-494 
5.225 
4.976 
4-744 
4-55 1 
4-345 
4.136 

3-927 

3699 

3-463 

3.218 
2.981 
2.759 
2.569 
2.441 
2.391 
2-334 
2-338 
2.074 
1.861 
1.6  I  2 
1.366 
1.074 
0.762 

0.5 1 3 


S  U  R 

I ntereft  4  per  cent . 


Table  IV.  Showing  the  Value  of  Annuities  on  Two  Joint 
Lives ,  according  to  the  Probabilities  of  the  Duration  of 
Human  Life  among  Males  and  Females  collectively^  reckon¬ 
ing  interejl  at  4  per  cent. 

Interefh  4  per  cent . 

Difference  of  o,  6,  1 2,  and  1 8  years. 


A^es. 


20- 2C  14.682 

21- 21  14.525  21.27, 


23-29 


22-22  r4*^ 

^  2 3  14.194 
24-23  14.02CI24-3 

5- 25  *3-8491*5-31 

6- 2t  13-67 1|2--3 

7- *7  i3-495|27-33 
28-2.'  l3-323|28'34 

9  2913.x 488 29.35  __ 

30.3c  12.965130-3612.39 
31.31  12.79.j31-371i2.192 

32- 32  12.644J3Z-38  11.988 

33- 33  1 ‘-4561 

34.34  12.386 


35- 35  I2-lc9 

36- 36  1 1.904 


Ages. 

/Values-. 

Ages. 

Values. 

Ages. 

Values. 

Ages. 

Valuer 

65.65 

I-  1 

12.252 

1-  7 

13.989 

I"13 

13.894 

I-I9 

>3-389 

66-66 

2-  2 

>3-583 

2-  8 

14.780 

2-14 

>4-557 

2-20 

14.008 

67-67 

3’  3 

>4-558 

3"  9 

>5-323 

3*x5 

14.988 

3‘27 

i44>7 

68-68 

4*  4 

15.267 

4-ic 

15.685 

4-16 

15.259 

4-22 

14.671 

69-69 

5"  5 

>5-577 

5-11 

>5-817 

5-i7 

>5-326 

5-23 

■4-725 

70-70 

6-  6 

15.820 

6-12 

15.887 

6-18 

■5-354 

6-24 

14.740 

71.71 

7"  7 

I  6.003 

7-xo 

>5-9>4 

7-19 

1 5-35 1 

7-25 

■  4.727 

72-72 

8-  8 

16.109 

8-14 

15.888 

8-20 

>5.310 

8-26 

1 4-673 

73-73 

9"  9 

16.152 

9-15 

15.824 

9-2  1 

>5.244 

9*27 

14.590 

74-74 

10-10 

16.I4I 

10-16 

>5-729 

ic-22 

>5-149 

IO-2b 

>4.484 

75-75 

11-11 

16.087 

11-17 

>5.617 

11-23 

>5-°33 

I  i-29 

>4-357 

76-76 

1 2-12 

15.982 

12*18 

>5-477 

12-24 

14.889 

I2-3C 

14.202 

77-77 

l3ml3 

>5-855 

f3-!9 

'5-327 

Il3*25 

>4-736 

{3’3l 

i4*°45 

78-78 

14-14 

15.701 

14-20 

15.163 

14-26 

I4.566 

7  4-3  2 

r3*874 

79-79 

>5-!5 

>5-535 

15-n 

15.001 

jI5"27 

x4*392 

*5-33 

13.70c 

80-80 

16.16 

15.361 

16-22 

14.832 

16-28 

14.2 16 

>6-34 

13.520 

8l-8l 

17-ij 

15.196 

i7-23 

14.665 

j1 7*29 

14.042 

>7-35 

i3*34o 

82-82 

18-18 

15.023 

18-24 

>4.491 

18-30 

13.860 

18-36 

I3*I4I 

83  83 

19.19 

14.854 

19-25 

14.320 

i>9*3> 

1 3.687 

>9-37 

12.934 

84-84 

Value 


37-37 


8-38  ,,-452 

39.39  l  K2C9 
40-40  10.964 
41.41 10.732 
42.42 10.531 

43-43  10  346 
44,44  10  154 

45-45  9  954 


46- 46 

47- 47 

48- 48 

49- 49 

0-50 

ji-51 

52- 52 

53- 53 

54- 54 
55*55 
56.56 

57- 57 

58- 58 

5959 

60- 6O 

61- 6l 

62- 62 
63-63 


,6d 


A;es.  Values,. 

20‘2  6|r4  I44 


..  .-976 

22-28  l  3  807 


1 1.08  : 


34  4° 

35- 41  11 

36- 42 

37- 43 

38  44 

39- 45 

40- 46 


9-736 

9-497 

9.236 

8.966 
8.707 
8.469 
8.230 

7-994 

7.748 

7-495 

7.229 

6.924 

6.678 

6.388 

6.IO4 

5-844 

5.600 
5-367 
5.128 
4.88l 
4.626 
4^62 
4.103 

3*8jI 

3*593 

3*345 

3.128 

2-935 

2.797 

2.648 

2.490 

2.340 

2.17c 

1.967 
1.758 

1.600 
1.47 

*•364 


13-635 
>3-455 
13.284 
2j  3.IO8 
1 2-93S 
12.763 
I2.586 


<3  39  ii. 779 


Ages. 


Value* 


41-47 10.049  41-53 


42- 48 

43- 49 

44- 50 

45- 5 1 

46- 52 

47- 53 

48- 54 

49- 55 

50- 56 

51- 57 

52- 58 
63-59 
54  6 
55-6i 
56  62 

57- 61 

58- 63 

59- 65 

6 0- 66 

61- 67 

62  68 

63- 69 

64- 70 

65.7  j 

66- 72 

67- 73 

°8-74 

69- 75 

70- 76 

71- 77 

72- 78 

73- 79 

74- 80 

75- 81 

76- 82 

77- 83 

78- 84 

79- 85 

80- 86 

81- 87 

82- 88 

83- 89 


276  84.90 


1.568 
.361 
n.156 
10.953 
10.741 
10.5191 
10.286 


20-22 
21  "3  3' 
[22*34 

2  3-3  5 

14-36 

25- 37 

26- 38 

27- 35 

28- 40 

29- 41 

30- 42 

3  >-43 
32-44 
54-45 
34  4- 
35-47 
36.48 

37- 45 

38- 50 

39- 5 3 

+0.52 


3-532 
1 3-345 
1 3  - 1 7  3 
12.997 
2.801 
12.599 
12.387 

i  2.170 

1 1  *953 


A^es 


Vaiues. 


20-38 


22- 4O 

23- 4I 
24.42 

25-43 

26  44 

7-45 

28-46 


n-742  29-47 
30-48 

1.49 


1 1.54c 

1 1 ' 35S  3 

1 1.17 

l0*978  33-5i 
10*775  3 4*5 2 


32-50 10.128 
9.905 
9.679 


IO*55 

1031 

10.059 

9.805 

9-558 


9.813 

9.581 

9*35 1 

9.129 

8.897 

8  658 
8.402 

8-139 

7.874 

7-613 

7-35 1 

.083 


42- 54 

43- 55 

44- 56 

+5-57 

46- 58 

47- 59 

48- 60 

49  61 

50- 62 

5 1- 6 

52- 64 

53- 65 


6.8 14  54-66 


6-555 

6-299 

6-045 

5.788 

5  539 
5.249 
4.985 


4.729  62  74 


4.482 
4.231 
3.982 
3-75c 
3-527 
3-34° 
3- 1 47 
2.946 

2-7  52 
2.558 

2-355 
2.172 
2.01 7 
1.877 
1.756 
1.639 
1  524 
I.4I6 
1.320 
1.225 
I.O94 
0.902J 


55- 6, 

56- 68 

57- 6o 

58- 70 

59- 7 

60- 72 

6>-73 


63-75 

44.76 

65-7, 

56-78 

67,79 

68-80 

69*81 

70-82 

7>-§3 

72-84 

73  , 

74.86 

75-87 
76  88 
77-89 
78.9c 

79- 91 

80- 92 

81  "93 

82- 94 

83- 95 


9*066 

8*830 

8-597 

8-354 

8*ioi 

7  84> 

7-563 

7*281 

7*008 

6-745 
6-505 
6- 256 
6-004 
5-743 
5-474 
5  2°4 
4  936 
4*664 

4*395 

4*i49 

3‘927 

3*747 

3-563 

3-379 

3*180 

2*974 

2*743 

2*5I4 

2*324 

2>I55 

2*004 

1-875 

1.768 

1*692 

!’^°5 

1*497 

I#339 
I>097 
o  863 
0-638 
o-  ci  1 
0-427 
°*379 


12.720 


21-39 1 2.505 


Survivor, 

Pl!p. 


12.286 
12.073 
11.873 
I  1.683 
1  I  485 
IX. 284 
11.072 
10847 
10.606 
10365 


.  35-53 
4136-54 

37- 55 

38- 56 

39- 57 

40- 58 

41- 59 

42- 60 

43- 61 

44- 6i 

45- 65 

46- 64 

47- 6j 

48- 66 

49- 67 

50- 6 

51- 65 
52.7c 

53- 7 3 

54- 7  2 

55- 73 

56- 74 

57- 75 

58- 76 

59- 77 
60.78 

61- 75 

62- 8C 

63- 81 

64- 82 

65- 83 

66- 84 

67- 85 

68- 86 
69-87 
70  88 
71.89 
72.9c 
73;9> 
74:9  2 
75:93 

76- 94 

77- 95 


9-45  2 

9.207 

S-953 

8.68c 

8.4O4 

8.124 

7.839 
7.565 
7-3 1 8s 
7-075 
6.836 
6.586 

6.323 

6.048 

5-764 

5.487 

5.221 

4-95: 

4.69, 

4  45.‘ 
4-233 

4-04.. 

3-844 
3-637 
3-43c 
3.210 
2.974 
2-744 
2-557 
2.396 
2.252 
2.123 
2.0 1 C 
I.9JC 

x-798 

i,66  if 

>•464 

1.189 

0937 

0.708 

0*575 

0.481 

0.421 


Intereft 


1 


Sirvivor- 

ilnp. 


S  U  R 

Interefl  4  per  cent . 

IS  Ape« 


C  199  3 
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Interefl  4  per  cent 


Apes 

V.ali.rs.  1 

A  pep. 

Value*.  | 

85-85 

I. 212; 

85-91 

o-7  25  J 

86-86 

1  T72| 

86-92 

0.556 

87-87 

I.I27 

87-93 

o-459 

88-88 

1  °7 1  j 

88-24 

0.396 

89-89 

0  94<y 

i89-95 

0-3641 

90-90 

0.718. 

91.91 

0.516 

92-92 

0.326; 

93-93 

0.236: 

94-94 

0.190 

j 

9C-9? 

0.024 

Value*. 


Apes. 


Values. 


Table  V.  Showing  the  Values  of  two  Joint  Lives ,  tfr- 
C  or  ding  to  the  Probabilities  of  the  Duration  of  Human 
Life  among  Males  and  Females  collectively. 

Tnterefc  4  per  cent . 

Difference  of  age  24,  30,  36,  and  42  years. 

Values 


Ajres. 


1- 2?|l2.832 

2- 26  l  ^  400 

3- 27I13.778 

4- 28|I4.oo3 

7-29^4.037 

6- 30|i4-033; 

7- 3  i'i  4.006 

8- 32i13-944; 
9‘33i3-855 

10- 34|i3-74i 

11- 35,i.3-6o4 

l3'37M3-234;n3-43 
i4:38Ii3,023 
l5"39 1 2.798 


Age-.  jV-iues 


1- 3i!i2.i96 

2- 32:12  7^ 

3- 3.3! 1 3  of’6 

4- 3413.264 

5- 35; 1  3-277 


6- 36ji3  242 

7-  37;  1 3- 1 7° 
B-38. 1 3-059 
9-3<P  2.913 

1 0- 40!  (2  743 

11- 4112  563 

12- 4212.379 
2.196 

1 4- 44;  1 1. 997 

1 5- 45! 1 1.787 
i  6-46H  562 
T  7-47!1 1  -3-8 


12.2841 

12.242 


AgC.*-.  jVdi!;e«. 

1- 37:11.465 

2- 38I'1 1.913 

3- 39 1 2- 1 64! 
4.40 
5-41 

12.185 
12.112 
12.004 
11  865 
1 1  694 

11 ’493 

11  259 

I  I. OI  I 


i  /  i  ^  i  u 

1 8- 48!  *  1 076 18-54 

19- 49 1 0.819';  1 9. 55 

20- 5o|io  567120-56 

-5Ijl°-332J3i-57 

7-2-5210  092122-58 


6- 42 

7- 43 
8.44 

9-45 

10- 46 

1 1- 47 
12.48 

'3-49 

14-5010.719 

J5-Ji 

16- 52 

1 7- 53 


Ages,  j  Vj _ 

1- 43IO.546 

2- 44IO.946 

3- 45 

4- 46 

5  4 7  1  i-i83 


1 1  168 
1 1.260 


941330  60  7.91 
f1 6731-9  7-7<--ij-  -/ 
8.91232-62  7.446132-68 
7196(33-69 
6942134.70 
6679.35-7i 
6-402:. 36-72 

6>II‘  (37-73 

5.828!  38-74 

5-543)  39-75 

5  254  40-76 


8.651 
8389 
8.114 
7-s33 
7-56i 
7.296 
7-033 
-■»!  6  763 

41- 65!  6.492  41-71 

42- 66  6.225  42-72 

‘B-67;  5-9-7  43-73 

44-6  8i  y.<>89ll4.4.«gJi) 


6- 48 

7- 49 

8- 5C 

9  51 
10.5 

1 I_53 
12-54 

,r3-55 

14-56 

75-57 

16-58 

!7-59 
8  6  c 
19-61 
-0-62 
2  ^63 
2  2-64 

23- 65 

24- 66 
25.67 

26- 68 

27- 69 
28.70 
19-7; 
30.72 

31- 73 

32- 74 

33- 75 

34- 76 

35- 77 

36- 78 

37- 79 
38.80 

39- 8i 

40- 82 

41- 83 

42- 84 
43*  8  s 
44-86 


1 1  064 
10.915 
?  0.743 
10.5C0; 

10  357 

1  o.  1 40 

9.898 

9.644 

9  371 

9.087 
8  79 9 

8  5°3 
8  208 
7.928 
7.658 

7  396 

7.127 
6  851 
6.566 
6.275 
5.986 
5.702 
5  4*5 
5  ^ 
4.881 
4.6-46 

4  453' 
4.251 
4040 

3-833' 

3  605 

3*352 

3.098 

2  S89 
2.710 

2,553 

2.418 

2  305 
2. 203 


A 


Value? 


45- 69 

46- 70 

47- 71 

48- 72 

49- 73 

50.74 

51- 75 

52- 76 

53- 77 

54- 78 

55- 79! 

56- 80 

57- 81 

58- 82 
59  S3 
60*84' 

61- 85 

62- 86 

63- 87' 
6488 
65  89 
66-90 
67.91 
<8*92 

%*93 

70-94 

7i  9s 


5.426 

5-153 

4.884 
463  3 
4-398 

4.205 
4  008 
3  803 

3  605 
3-389 
3-!5° 
2.909 
2.710 

2  539 
2.385 
2  248 
2rI35 


2.037162-92 
1.916 


1  790 

1  5*5| 
1 .29c 
1. 01 7 
O  764 
0.61 7 
0.514 
0.41 


Ages 


45- 75 

46- 76 

'47-77 

+878 

19-79 
50-80 
jl  8l 
52  8  2 

53- ^3 

54- 84 
5-85 

56- 86 

57- S7 

58- 88 

>9‘89 

60- 90 

61- 91' 


63-93 

64.94 

65-95 


V  amt« 

»  Ages. 

Values. 

Ages. 

Values. 

4.128 

45-81 

2.854 

45-87 

2.083 

3.921 

46-82 

2  684 

46-88 

I-933 

3-7I5 

47-83 

2,533 

47-89 

j.708 

3-489 

48.84 

2.396 

48-90 

«-385 

3-238 

19-85 

2.277 

49-9I 

I  .090 

2.990 

JO-86 

2.17 1 

50-92 

0.8l8 

2  792 

5'-87 

2.050 

51*93 

0.662 

2  623 

52-88 

1.901 

52-94 

O.55I 

2,475 

53-89 

1.681 

53‘95 

O.468 

2  344 

54-90 

i-3  M 

2.232 

55-91 

1  078 

2.130 

56-92 

0  81c 

2-010 

57-93 

0.655 

I.864 

58.94 

°-546 

1  644 

59-95 

0.464 

i-333 

1.05c 

0.789 

0-63.  j 

0533 

0.456 

Survivor- 
fhip. 


The  values  of  joint  lives  in  thefe  tables  have  been  com¬ 
puter!  for  only  one  rate  of  interefl  ;  and  of  /ingle  lives  in 
Table  III.  for  only  two  rates  of  interefl.  The  following 
rules  will  fhow,  that  it  would  be  a  needlefs  labour  to  com¬ 
pute  thefe  values  (in  flri&  conformity  to  the  obfeivations) 
lor  any  other  rates  of  interefl. 

Account  of  a  method  of  deducing,  from  the  corred  va¬ 
lues  (according  to  any  obfervaiions)  of  any  iingle  or  joint- 
lives  at  one  rate  cf  interefl,  the  fame  values  at  other  rates  of 
interefl. 

Preliminary  Problem's. 

Pros.  I.  The  expedation  given  of  a  fingle  life  by  any 
table  of  observations,  to  md  its  value,  fuppofng  the  decre¬ 
ments  of  life  equal,  at  any  given  rate  of  interefl. 

Solution .  find  the  value  of  an  annuity  certain  for  a  num¬ 
ber  of  years  equal  to  twice  the  expedation.  Multiply  this- 
value  by  the  perpetuity  increafed  by  unity,  ar-d  divide  the 
produa  by  twice  the  expedation :  The  quotient  fubtraded 
from  the  perpetuity  will  be  the  value  required. 

Example .  I  he.  expedation  of  a  male  life  aged  10,  by  the 
Sweden  observations,  is  43.94.  Twice  this  expedation  is- 
87.88.  The  value  of  an  annuity  certain  for  87.88  years 
is  (reckoning  interefl  at  4  per  cent.)  24.200.  The  produa. 
of  24.200  into  26  (the  perpetuity  increafed  #>y  unity)  13 
629.2,  which,  divided  by  87.88,  gives  7.159.  And  this 
quotient  fubtraded  from  25  (the  perpetuity)  gives  17.84 
years  purchafe,  the  value  of  a  life  aged  ten,  deduced  from 
the  expedation  of  life  at  that  age,  according  to  the  Sweden 
observations.  (See  the  Tables  in  Dr  Price  on  Rcveifions, 
vol  11.).  '  * 

Prof,.  IT.  Having  the  expeditions  given  of  any  two 
lives  by  any  table  of  obfervations,  to  deduce  from  thence  the 
value  of  the  joint  lives  at  any  rate  cf  interefl,  Ampofin-v  an 
equal  decrement  of  life.  0 

Solution,  find  the  difference  between  twice  the  expec¬ 
tation 
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Survivor-  tatlon  of  tlie  younsreft  life  and  twice  the  expe&ati'on  of  the 
fliip.  oldeft  life  increafed  by  unity  and  twice  the  perpetuity. 

' - r- — '  Multiply  this  difference  by  the  value  of  an  annuity  certain 

for  a  time  equal  to  twice  the  expedition  of  the  oldeft  life  ; 
and  by  twice  the  fame  expectation  divide  the  product,  re- 
ferving  the  quotient. 

From  twice  the  perpetuity  fubtradl  the  referved  quotient, 
and  multiply  tlie  remainder  by  the  perpetuity  increafed  by 
unity.  This  laft  product  divided  by  twice  the  expectation 
of  the  youngeft  life,  and  then  fubtra&ed  from  the  perpetuity, 
will  be  the  required  value. 

When  twice  the  expectation  of  the  youngeft  life  is  great¬ 
er  than  twice  the  expectation  of  the  oldeft  life  increafed  by 
unity  and  twice  the  perpetuity,  the  referved  quotient,  inftead 
of  being  fubtraCted  from  twice  the  perpetuity,  muft  be  add¬ 
ed  to  it,  and  the  fum,  not  the  difference,  multiplied  by  the 
perpetuity  increafed  by  unity. 

Example .  Let  the  joint  lives  propofed  be  a  female  life 
aged  xo,  and  a  male  life  aged  15  ;  and  let  the  table  of  ob- 
fervations  be  the  Sweden  table  for  lives  in  general,  and  the 
rate  of  intereft  4  per  cent.  Twice  the  expectations  of  the 
two  lives  are  90.14  and  83.28. 

Twice  the  expectation  of  the  oldeft  life,  increafed  by  uni¬ 
ty,  and  twice  the  perpetuity,  is  134.28,  which  leffens  by 

90.14  (twice  the  expectation  of  the  youngeft  life),  leaves 

44. 1 4  for  the  referved  remainder.  This  remainder  multi¬ 
plied  by  24.045  (the  value  of  an  annuity  certain  for  83.28 
years),  and  the  produCt  divided  by  83.28  (twice  the  expec¬ 
tation  of  the  oldeft  life),  gives  1  2.744*  the  quotient  to  be 
referved  ;  which  fubtraCted  from  double  the  perpetuity,  and 
the  remainder  (or  37.255)  multiplied  by  the  perpetuity  in¬ 
creafed  by  unity  (or  by  2 6)  gives  968.630,  which  divided 
by  90.14  (twice  the  expectation  of  the  yonngtft  life)  and 
the  quotient  fubtraCted  from  the  perpetuity,  we  have  1 4.254 
for  the  required  value. 

The  value  of  an  annuity  certain,  when*  the  number  of 
years  is  a  whole  number  with  a  fraCtion  added  (as  will  be 
commonly  the  cafe)  may  be  belt  computed  in  the  following 
manner.  In  this  example  the  number  of  years  is  83.28. 
The  value  of  an  annuity  certain  for  83  years  is  24.035. 
The  fame  value  for  84  years  is  24.072.  The  difference  be¬ 
tween  thefe  two  values  is  0.37  ;  which  difference  multiplied 
by  .28  (the  fractional  part  of  the  number  of  years),  and  the 
produCl  (.0103)  added  to  the  leaft  of  the  two  values,  will 
give  24.045  the  value  for  83.28  years. 

General  Rule.  Call  the  correct  value  (fnppofed  to  be 
computed  for  any  rate  of  intereft)  the  firft  value.  Call  the 
value  deduced  (by  the  preceding  problems)  from  the  expec¬ 
tations  at  the  fame  rate  of  intereft,  the  fecond  value.  Call 
the  value  deduced  from  the  expectations  for  any  other  rate  of 
intereft  the  third  value. 

Then  the  difference  between  the  firft  and  fecond  values 
added  to  or  fubtraCted  from  the  third  value,  juft  as  the  firft 
is  greater  or  lefs  than  the  fecond,  will  be  the  value  at  the 
rate  of  intereft  for  which  the  third  value  has  been  deduced 
from  the  expectations. 

The  following  examples  will  make  this  perfectly  plain. 

Example  I.  In  the  two  laft  tables  the  correCt  values  are 
given  of  two  joint  lives  among  mankind  at  large,  without 
diflinguifhing  between  males  and  females,  according  to  the 
Sweden  observations,  reckoning  intereft  at  4  per  cent.  Let 
it  be  required  to  find  from  thefe  values  the  values  at  3  per 
cent,  and  let  the  ages  of  the  joint  lives  be  fuppofed  10  and 
3°. 

The  correCt  value  by  Table  IV.  (reckoning  intereft  at  4 
per  cent.)  is  16.141.  The  expectation  of  a  life  aged  10  is 
45.07.  The  value  deduced  from  this  expectation  at  4  per 
cent,  by  Prob.  II.  is  14.539.  The  va^ue  deduced  by  the 
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fame  problem  from  the  fame  expectation  at  3  per  cent .  is 
16.808.  The  difference  between  the  firft  and  fecond  values  v 
is  1.602,  which,  added  to  the  third  value  (the  firft  being 
greater  than  the  fecond),  makes  1  8.410,  the  value  required. 

Example  II.  Let  the  value 'be  required  of  a  fingle  male 
life  aged  10,  at  3  per  cent .  intereft,  from  the  correCt  value  at 
4  per  cent,  according  to  the  Sweden  obfervations. 

Firft,  or  correCt  value  at  4  per  cent,  (by  Table  III.)  is 
18.674.  The  expectation  of  a  male  life  aged  10  is  43.94. 

The  fecond  value  (or  the  value  deduced  from  this  expec¬ 
tation  by  Prob.  I.)  is  17.838. 

The  third  value  (or  the  value  deduced  from  the  fame  ex¬ 
pectation  at  3  per  cent  )  is  21.277* 

The  difference  between  the  firft  and  fecond  is  .836; 
which  (fince  the  firft  is  greater  than  the  fecond)  muft  be 
added  to  the  third;  and  the  fum  (that  is,  22.113)  will  be 
the  value  required. 

The  third  value  at  5  per  cent .  is  15.286  ;  and  the  diffe¬ 
rence  added  to  15.286  makes  16.122  the  value  of  a  male 
life  aged  10  at  <;  per  cent,  according  to  the  Sweden  obferva- 
tions.  The  exaCt  value  at  5  per  cent,  is  (by  Table  III.) 

16.01 4.  ,  , 

Again  :  The  difference  between  16.014  (the  corre&  va¬ 
lue  at  5  per  cent.)9  and  15.286  (the  value  at  the  fame  in¬ 
tereft  deduced  from  the  expeaation ),  is  .728 ;  which,  added 
(becaufe  the  firft  value  is  greater  than  the  fecond)  to  1 3.335 
(the  value  deduced  at  6  per  cent,  from  the  expedition)  gives 
14.063,  the  value  of  the  fame  life,  reckoning  intereft  at  6 
per  cent . 

Thefe  dedu&ions,  in  the  cafe  of  fingle  lives  particularly, 
are  fo  eafv,  and  give  the  true  values  fo  nearly,  that  it  will 
be  fcarcely  ever  neceflary  to  calculate  the  exaa  values  (ac¬ 
cording  to  any  given  obfervations)  for  more  than  one  rate 
of  intereft. 

If,  for  inftance,  the  correa  values  are  computed  at  4  per 
cent,  according  to  any  obfervations,  the  values  at  3,  3L  4L 
5,  6,  7,  or  8  per  cent .  may  be  deduced  from  them  by  the 
preceding  rules  as  occafion  may  require,  without  much  la¬ 
bour  or  any  danger  of  confiderable  errors.  The  values  thus 
deduced  will  feldom  differ  from  the  true  values  fo  much  as  a 
tenth  of  a  year's  purchafe.  They  will  not  generally  differ 
more  than  a  20th  or  30th  of  a  year's  purcliafe.  In  joint 
lives  they  will  differ  lefs  than  in  fingle  lives,  and  they  will 
come  equally  near  to  one  another  whatever  the  rates  of  in¬ 
tereft  are. 

The  preceding  tables  furnifh  the  means  of  determining  the 
exaCt  differences  between  the  values  of  annuities,  as  they  are 
made  to  depend  on  the  furvivorfhip  of  any  male  or  female 
lives  ;  which  hitherto  has  been  a  dtfideratum  of  confiderable 
confequence  in  the  doCtrine  of  life-annuities.  What  has 
made  this  of  confequence  is  chiefly  the  multitude  of  focieties 
lately  eftablbhed  in  this  and  foreign  countries  for  providing 
annuities  for  widows.  The  general  rule  for  calculating  from 
thefe  tables  the  value  of  fuch  annuities  is  the  following. 

Rule .  “  Find  in  Table  III.  the  value  of  a  female  life  at 

the  age  of  the  wife.  From  this  value  fubtradl  the  value  in 
Table  IV.  of  the  joint  continuance  of  two  lives  at  the  ages 
of  the  hufband  and  wife.  The  remainder  will  be  the  value 
in  a  fingle  prelent  payment  of  an  annuity  for  the  life  of  tlie 
wife,  fhould  fhe  be  left  a  widow.  And  this  laft  value  divi¬ 
ded  by  the  value  of  the  joint  lives  increafed  by  unity,  will 
be  the  value  of  the  fame  annuity  in  annual  payments  during 
the  joint  lives,  and  to  commence  immediately." 

Example.  Let  the  age  of  the  wife  be  24,  and  of  the 
hufband  30.  The  value  in  Table  III.  (reckoning  intereft 
at  4  per  cent.)  of  a  female  life  aged  24,  is  17.252.  The  va¬ 
lue  in  Table  IV.  of  two  joint  lives  aged  24  and  30,  is 

13.  455,  which  fubtra&ed  from  17.252  leaves  3*797* 

value 
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talue  m  a  Tingle  prefent  payment  of  an  annuity  of  L.  i  for 
the  life  of  the  wife  after  the  hnfhand  ;  that  is,  for  the  life  of 
the  widow.  The  annuity,  therefore,  being  fuppofed  L.  20, 


its  v 


’?Jue  in  a  Tingle  payment  is  20  multiplied  by  3*797,  that 
is,  L.  73-94’  ^ncl  ’-his  lafi  value  divided  by  '4.495  (that 
is,  by  the  value  of  the  joint  lives  increased  by  unity),  gives 
5.2  c,  the  value  in  annual  payments  beginning  immediately, 
and  to  be  continued  during  the  joint  lives  of  an  annuity  of 
L.  20  to  a  wife  aged  24  for  her  life,  after  her  hufband 
aged  30. 

SUR.YA,  the  orb  of  the  fun  perfonified  and  adored  by  a 
feid:  of  Hindoos  as  a  god.  He  feemsto  be  the  fame  divinity 
with  the  Phoebus  ol  Greece  and  Rome  ;  and  the  fe£t  who 
pay  him  particular  adoration  are  called  Sauras,  Their 
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poets  and  painters  defcribe  his  car  as  drawn  by  feven  green 
horfes,  preceded  by  A  run,  or  the  Du  urn,  who  a&s  as  his 
charioteer,  and  followed  by  thou  lands  of  genii  worfhipping 
*  'him  and  modulating  his  praiks.  He  has  a  multitude  of 
names, ^  and  among  them  twelve  epithets  or  titles,  which  de¬ 
note  his  diftinft  powers  in  each  of  the  twelve  months  ;  and 
he  is  believed  to  have  defeended  frequently  from  his  car 
in  a  human  Rape,  and  to  have  left  a  race  on  earth,  who  are 
eqtiaily  renowned  in  the  Indian  Rories  with  the  Heliadai  of 
Greece  :  it  is  very  fingular,  that  his  two  fous  called  Af-cuinau 
or  Afww.citmarau ,  in  the  dual,  fhould  be  confidered  as  twin- 
brothers,  and  painted  like  Caflor  and  Pollux;  but  they  have 
each  the  chara&er  of  iEfculapius  among  the  gods,  and  are 
believed  to  have  been  born  of  a  nymph,  who,  in  the  form 
of  a  mare,  was  impregnated  with  fun-beams. 

SUS,  the  Hog,  in  zoology,  a  genus  of  quadrupeds  be- 
Iongmg  to  the  clafs  of  mammalia  and  order  of  bellua .  There 
are  four  cutting  teeth  in  the  upper  jaw,  whofe points  converge; 
and,  for  the  mofi  part,  fix  in  the  lower  jaw,  which  (land  for- 
|  wards  :  There  are  two  tufks  in  each  jaw,  thofe  in  the  up¬ 
per  jaw  being  iliort,  while  thofe  of  the  under  jaw  are  long, 
and  extend  out  of  the  mouth.  The  fnout  is  prominent, 
moveable,  and  has  the  appearance  of  having  been  cut  off, 
or  truncated.  The  feet  are  armed  with  divided  or  cloven 
hoofs.  There  are  fix  fpecies;  the  ferofa,  ^thiopicus,  tajaffu, 
babyrnffa,  porcus,  and  africanus.  The  molt  remarkable  are, 

I.  They2ro/b,  or  common  hog,  having  the  body  covered 
with  brifiles  ;  two.  large  teeth  above  and  below.  In  a  wild 
Rate,  of  a  dark  brinded  colour,  and  beneath  the  briRles  is  a 
Toft  /hort  hair  ;  .the  ears  fiiort,  and  a  little  rounded.  Tame  : 
the  ears  long,  {harp-  pointed,  and  douching  ;  the  colour  ge- 
neially  white,  fometimes  mixed  with  other  colours.  In  a 
tame  Rate  it  is  univerfal ;  except  in  the  frigid  zones,  and  in 
Ivamtichatka,  where  the  cold  is  very  fevere.  Since  its  in- 
troduftion  into  America  by  the  Europeans,  it  abounds  to 
excels  in  the  hot  and  temperate  paits.  It  is  found  wild  in 
moll  parts  of  Europe.  In  the  forefts  of  South  America 
there  are  vaft  dioves,  which  derive  their  origin  from  the 

, rT,aTmd  :el?Pfed  into  a  Hate  of  nature  ;  and  are 
what  Mr  Bancroft,  in  his  Hiftory  of  Guiana,  deferibes  as  a 
particular  fpecies  by  the  name  of  Warm.  They  cannot 
bear  exceflive  cold;  inhabit  wooded  countries  ;  and  are  very 
fw.ft  In  America  they  are  ufeful  by  clearing  the  country 
°f  rattle-fnakes,  which  they  devour  without  danger 

Of  all  quadrupeds,  the  hog  is  the  moll  rude  and  brutal. 
The  imperfeftions  of  his  form  feem  to  have  an  influence  on 
his  nature  and  difpofitions.  All  his  habits  are  grofs  ;  all 
his  appetites  are  impure  ;  all  his  fenfations  are  confined  to 
a  funouS  luft,  a„d  a  brutal  gluttony.  He  devours  indiferi- 
e  y  every  thing  that  comes  in  his  way,  even  his  own 

feemsT  “Tr"1  ^  theiV  birth-  Tb's  voracioufnefs 
S  PrOCeed  from  the  PcrPetual  cravings  of  his  ftomach, 
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appetities,  It  is  probable,  arifes  from  the  bluntrtefs  of  his 
fenfes  of  taRe  and  of  feeling.  The  rudenefs  of  the  hair,  IpTT"" 
the  Jiardnefs  of  the  {kin,  and  the  thicknefs  of  the  fat,  render 
thefe  animals  lefs  fenfible  to  blows.  Mice  have  been  known  Hijlory , 
to  lodge  upon  a  hog’s  back,  and  to  eat  his  Twin  and  fat,  voi.  iii. 
without  his  fh owing  any  marks  of  fenfibility.  The  other 
fenfes  of  the  hog  are  very  good.  It  is  well  known  to  the 
hunters  that  the  wild  boar  hears  and  fmells  at  a  great  di- 
Rance  ;  for,  in  order  to  furprile  him,  they  are  obliged  to 
watch  him  in  filence  during  the  night,  and  to  place  them- 
fclves  oppofite  to  the  wind,  that  lie  may  not  perceive  the 
fmell,  which  never  fails  to  make  him  tarn  ba.ck. 

But  the  hog,  though  the  moR  impure  and  filthy  of  all 
quadrupeds,  is  yet  ufeful  by  the  very  fordidnefs  of  its  man- 
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ners  ;  this  alone  devouring  what  is  the  refufe  of  all  others, 
and  contributing  not  only  to  remove  what  would  be  a  liui* 
fance  to  the  human  race,  but  alfo  converting  the  moR  naufe- 
ous  offals  into  the  richefi  nutriment  :  for  this  reafon  its 
fiomach  is  capacious,  and  its  gluttony  excefiive  :  not  that 
its  palate  is  infenfi’ole  to  the  difference  of  eatables  ;  for  where 
it  finds  variety,  it  will  reje<R  the  worR  with  as  difiinguifh* 
ing  a  taRe  as  other  quadrupeds. 

The  parts  of  this  animal  arc  finely  adapted  to  its  way  of 
life.  As  its  method  of  feeding  is  by  turning  up  the  earth 
with  its  nofe  for  roots  of  different  kinds,  fo  nature  has  given 
it  a  more  prone  form  than  other  animals  ;  a  Rrong  brawny 
neck;  eyes  fmall,  and  placed  high  in  the  head  ;  a  long 
fnout,  nofe  callous  and  tough,  and  a  quick  fenfe  of  fmelling 
to  trace  out  its  food.  Its  intefiines  have  a  Rrong  refem- 
blance  to  thofe  of  the  human  fpecies.  The  external  form 
of  its  body  is  very  unwieldly  ;  yet,  by  the  Rrength  of  its 
tendons,  the  wild  boar  (which  is  only  a  variety  of  the  com¬ 
mon  kind )  is  enabled  to  fiy  from  the  hunters  with  amazing 
agility  :  the  back-toe  on  the  feet  of  this  animal  prevents  its 
flipping  while  it  defeends  declivities,  andmuR  be  of  fingular 
ufe  when  purfued.  Yet,  notwithfianding  its  powers  of  mo¬ 
tion,  it  is  by  nature  Rupid,  inaftive,  and  drowfy ;  much  in¬ 
clined  to  increafe  in  fat,  which  is  difpofed  in  a  different 
manner  from  that  of  other  animals,  and  forms  a  regular  coat 
over  the  whole  body.  It  is  reRlefs  at  a  change  of  weather, 
and  in  ceitain  high  winds  is  fo  agitated  as  to  run  violently, 
{creaming  horribly  at  the  fame  time  :  it  is  fond  of  wallow* 
ing  in  the  dirt,  either  to  cool  its  furleited  body,  or  to  de- 
Rroy  the  lice,  ticks,  and  other  infe&s  with  which  it  is  in* 
feRed.  Its  difeafes  generally  arife  from  foul  feeding  and 
intemperance ;  meailes,  impoRhumes,  and  fcrophulous  com¬ 
plaints,  are  reckoned  among  them.  Thefe  are  beR  prevent¬ 
ed  by  keeping  the  animals,  as  the  ancients  Rrongly  recom¬ 
mended,  very  clean  in  their  Ries  ;  allowing  them  air,  exer- 
cile,  and  a  fufficiency  of  water.  Linnseus  obferves,  that 
its  flefh  is  wholefome  food  for  athletic  conRitutions,  or  thofe 
that  ufe  much  exercife  ;  but  bad  for  fuch  as  lead  a  fedentary 
life  :  it  is,  however,  of  moR  univerfal  ufe  ;  and  furnifhes 
numberlefs  materials  for  epicurifm. 

The  boar,  or  male  of  thefe  creatures,  is  chofen  with  great 
care,  when  intended  for  the  propagation  of  his  fpecies  ;  and 
is  thus  employed  from  the  age  of  two  to  five  years,  and 
then  either  fold  or  fatted.  The  males  not  allotted  to  this 
ufe  are  caRrated,  fometimes  at  the  age  of  fix  weeks,  and 
fometimes  when  they  are  fix  months  old  ;  and  then  fed  to  a 
great  fize  either  for  fale  or  for  the  ufe  of  the  family.  Sows 
are  kept  for  breed  generally  from  one  year  old  to  feven,  and 
are  then  Tpajred  and  fatted.  They  have  commonly  more 
greafe  on  their  intefiines  than  hogs,  thefe  being  fattefi  on 
their  backs. 

As  to  the  age  of  thefe  animals,  it  is  faid  that  the  life  of 
the  wild  boar  may  be  extended  to  twenty-five  or  thiity  years* 
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Ariftotle  fays,  that  hogs  in  general  live  twenty  years  ;  and 
'  adds,  that  both  males  and  females  are  fertile  till  they  arrive 
at  the  aoe  of  fifteen.  They  can  engender  at  the  age  of 
nine  or  twelve  months ;  but  it  is  better  to  reftrain  them  till 
they  be  eighteen  months  or  two  years.  The  firft  litter  of 
the  fow  is  not  numerous ;  and,  when  only  one  year  old,  her 
pigs  are  weak,  and  even  imperfedl.  She  may  be  faid  to  be 
in  feafon  at  all  times,  ’['hough  full,  (he  folicits  the  ap¬ 
proach  of  the  male.  This  may  be  regarded  as  an  excefs 
among  animals  ;  for  almoft  every  other  fpecies  refufe  the 
male  after  conception.  The  ardour  of  the  fow,  though 
almoft  perpetual,  is  however  marked  by  paroxyfms  and  im¬ 
moderate  movements,  which  always  terminate  by  her  wal¬ 
lowing  in  the  mire.  She,  at  the  fame  time,  emits  a  thick 
whitifh'fluid.  She  goes  four  months  with  young  ;  brings 
forth  in  the  beginning  of  the  fifth  ;  and  foon  afterwards  fo¬ 
licits  the  male,  is  impregnated  a  fecond  time,  and  of  courfe 
brings  forth  twice  a-year.  The  wild  fow,  which  every  way 
refemfcles  the  doxeftic  kind,  produces  only  once  a-year. 
This  difference  in  fertility  is  probably  owing  to  want  of 
nourifh merit,  and  the  neeeffity  of  fuckling  her  pigs  much 
longer  than  the  domeflic  fow,  which  is  never  allowed  to 
liurie  her  young  above  fifteen  days  or  three  weeks.  Only 
eight  or  nine  of  the  litter  are  kept  longer  ;  the  reft  are  fold. 
In  fifteen  days,  pigs  are  excellent  food. 

As  thefe  creatures,  though  exceedingly  voraeious,  will 
feed  almoft  on  any  thing,  they  are  bred  and  kept  everywhere, 
and  are  quickly  and  cheaply  fatted.  In  miry  and  in  marfhy 
grounds  (from  which  they  are  not  averfe)  they  devour 
worms,  frogs,  fern,  rufh,  and  fedge  roots.  In  drier  and  in 
woody  countries,  they  feed  on  hips,  haws,  floes,  crabs,  maft, 
chefnuts,  acorns,  &c.  and  on  this  food  they  will  grow  flefhy 
and  fat.  They  are  a  kind  of  natural  fcavengers,  will  thrive 
on  the  trafh  of  an  orchard,  the  outcafts  of  the  kitchen,  the 
fweepings  of  barns  and  granaries,  the  offals  of  a  market,  and 
mofl  richly  on  the  refufe  of  a  dairy.  If  near  the  fea,  they 
w ill  fear ch  the  (bores  for  fhell  fifh  ;  in  the  fields,  they  eat 
grafs  ;  and  in  cities  and  large  towns  they  are  kept  in  great 
numbers,  and  fupported  chiefly  by  grains.  It  is  evident 
that  the  facility  of  feeding  them  everywhere  at  a  fmall  ex¬ 
pence,  is  a  national  benefit,  more  efpecially  in  a  country 
where  the  people  are  accuflomed  to  eat  flefh  daily,  and 
could  not  perhaps  perform  their  daily  labour  if  they  did  not. 
It  is  no  lefs  obfervable,  that  notwithflanding  this  facility  of 
feeding,  and  the  multitudes  of  (wine  maintained,  they  feldotn 
,  fail  of  coming  to  a  good  market.  In  no  part  of  Europe  is 
the  management  of  thefe  creatures  better  underftcorl  than 
in  Britain.  The  time  of  farrowing  is  adj ulled  to  the  nature 
of  the  farm,  the  food  it  can  fupply  ;  and  the  number  of 
pigs  fold  and  kept  are  in  like  manner  adjufted.  New  kinds 
of  food,  more  wholefome  and  nutritive  than  what  were  ufed 
formerly,  have  been  introduced,  fuch  as  turnips,  carrots, 
clover,  &e.  They  are  in  mofl  places  regularly  managed 
and  clofely  attended.  Tuffer,  many  years  fince,  affirmed 
from  his  own  experience,  that  a  fow  might  bring  as  much 
profit  as  a  cow.  In  fome  counties,  it  is  faid,  a  fow  de¬ 
pendent  on  a  dairy  hath  produced,  all  expences  deduced, 
about  i cl.  in  the  fpace  of  a  year.  It  may  be  fome  fatis- 
fadion  to  the  reader  to  know,  that,  on  a  nice  calculation, 
the  annual  profits  of  a  finv  in  France  are  found  to  be  be¬ 
tween  50  and  60  livres. — In  Britain,  thefe  animals  in  differ¬ 
ent  counties  are  of  very  different  fizes.  In  Leieeflerfhire, 
Northamptonshire,  and  Pembrokefhire,  they  are  very  large. 
In  Hampfhire,  Wiltfhire,  and  wherever  they  can  run  in  the 
woods,  and  feed  on  maft  and  acorns,  their  flefh  is  firmer  and 
better.  The  Chinefe  fvvine  are  common  with  us  :  they  are 
fmaller,  blacker,  and  their  legs  fhorter  than  ours  ;  fo  that, 


when  fat,  their  bellies  literally  touch  the  ground,  They 
thrive  exceedingly  well  with  us,  are  very  prolific,  and  their 
flefh  very  fine  and  well-tafted. 

In  eonfidering  the  advantages  derived  from  thefe  crea¬ 
tures,  it  is  to  be  obferved,  that  the  flefh  of  all  their  different 
kinds,  and  at  all  ages,  is  looked  upon  as  a  very  fubftantial 
and  agreeable  aliment ;  and  of  courfe,  in  their  proper  feafons, 
the  different  forts  of  provjfions  thus  fupplied  are  all  of  them 
very  faleable.  The  wild  boar  was  efteemed  a  prime  delicacy 
amongft  the  Romans,  and  the  flefh  of  the  tame  was  much 
more  in  favour  with  our  anceftors  than  with  us  ;  though 
brawn  has  ft  ill  many  admirers,  is  made  in  the  greatefl  per¬ 
fection,  and  eonfidered  as  a  rarity  peculiar  to  this  country. 
Pork,  though  it  might  be  wifely  prohibited  in  forne  warm 
countries,  is  found  by  experience  equally  nutritive  and  fa- 
lntary  here.  As  fuch  it  furniihes  a  very  large  proportion 
of  that  food  which  is  vended  in  our  markets.  It  takes  fait 
better,  and  keeps  longer,  than  the  flefh  of  any  other  animal; 
and  the  confumption  of  it  is  prodigious  when  pickled  or 
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fea-fervice.  Our  bacon  is  differently  cured,  lo  as  to  render 
it  acceptable  to  all  palates  ; '  and  our  hams  are  not  at  all  in¬ 
ferior  to  thofe  of  other  countries.,  Frefh  pork  fells  nearly 
as  dear  as  Beef ;  the  lard  brings  double  or  triple  the  price  ; 
the  blood,  the  inteftines,  the  feet,  and  the  tongue,  are  all 
prepared  as  food.  The  fat  of  the  inteftines  and  web,  which 
differs  from  common  lard,  is  employed  for  oreafing  axles 
of  wheels,  and  for  many  other  puroofes.  Sieves  are  made 
of  the  fkin  ;  find  brufhes,  pencils,  & c.  of  the  briftles.  The 
dung  is  reputed  next  in  value  to  that  of  (beep.  Mr  Wor- 
lidge  *  propofes  that  fvvine  fhould  be  turned  into  a  clofe  well-  *  Survey  r/ 
paled,  r.nd  planted  with  greens,  pulfe,  and  roots,  on  which 
they  may  feed,  and  by  their  trampling  and  their  dung  raife1*1'1* 
a  great  quantity  of  excellent  foil.  Mr  Mortimer*)'  affixes  113  f  d rt  °f 
that  fome,  on  poor  light  (hallow  land  in  Staffordfhire,  fow  Hufl*nrb 
a  fmall  white  pea,  which  they  never  reap,  but  turn  in  io 
many  hogs  to  eat  them  as  they  think  they  will  fat ;  and 
there  they  lie  day  and  night,  and  their  dung  will  fo  enrich 
the  land,  that  it  will  bring  a  good  fward  upon  it,  and  will 
graze  many  years  afterwards.  Our  old  hufbandmen  had  an 
ill  opinion  of  this  dung,  as  fuppofmg  it  bred  weeds,  but  it 
will  probably  not  obtain  much  credit  at  prefent.  In  fome 
places  they  vvafli  with  hogs  dung  for  want  of  ioap  ;  which 
anfwers  tolerably  well,  it  the  linen  hangs  long  enough  in  the 
air  to  become  thoroughly  fweet. 

The  wild  boar  was  formerly  a  native  of  our  country,  as 
appears  from  the  laws  of  Hoel  dda,  who  permitted  his  grand 
huntfman  to  cliace  that  animal  from  the  middle  of  Novem-  . 
ber  to  the  beginning  of  December.  William  the  Conque¬ 
ror  punifhed  with  the  lofs  of  their  eyes  any  that  were  con- 
vidled  of  killing  the  wild  boar,  the  flag,  or  the  roebuck  ; 
and  Fitz  Stephen  tells  us,  that  the  vaft  foreft  that  in  his 
time  grew  on  the  north  fide  of  London,  was  the  retreat  of 
flags,  fallow-deer,  wild  boars,  and  bulls.  Charles  I.  turned 
out  wild  boars  in  the  New  Forefl,  Hampfhire ;  but  they 
were  deftroyed  in  the  civil  wars. 

On  the  continent  the  wild  boar  is  hunted  with  dogs,  or 
killed  by  furprife  during  the  night,  when  the  moon  fhines. 

As  he  runs  {lowly,  leaves  a  ftrong  odour  behind  him,  and 
defends  himfelf  againft  the  dogs,  and  often  wounds  them 
dangeroufly,  fine  hunting  dogs  are  unneceflary,  and  would' 
have  their  nofe  fpoiled,  and  acquire  a  habit  of  moving  (low¬ 
ly  by  hunting  him.  MaftifFs,  with  very  little  training,  are 
fufficient.  'The  oldeft,  which  are  known  by  the  tradl  of  their 
feet,  fhould  only  be  attacked  ;  A  young  boar  of  three  years 
old  is  difficult  to  hunt  down  ;  beeaufe  he  runs  very  far  with¬ 
out  flopping.  But  the  older  boars  do  not  run  far,  allow 
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the  dogs  to  run  near,  and  often  flop  to  repel  them.  Du- 
*  ring  the  day,  he  commonly  remains  in  his  foil,  which  is  in 
the  mod  feqneflrated  part  of  the  woods.  He  comes  out 
in  the  night  in  quell  oi  food.  In  fummer,  when  the  grain 
is  ripe,  it  is  cafy  to  furprife  him  among  the  cultivated  fields, 
which  he  frequents  every  night.  As  foon  as  he  is  flain, 
the  hunters  cut  off  his  tellicles,  the  odour  of  which  is  fo 
flrong,  that  in  a  tew  hours  it  would  infedl  the  whole  flefh. 
The  fnout  of  an  old  boar  is  the  only  part  that  is  efleemed  ; 
but  every  part  of  the  callrated  and  young  boar,  not  exceed¬ 
ing  one  year  fed,  makes  delicate  eating.  The  pork  of  the 
domellic  boar  is  Hill  worfe  than  that  of  the  wild  boar  ;  and 
it  can  only  be  rendered  fit  for  eating  by  callration  and  fat¬ 
tening.  The  ancients  caflrated  the  young  boars  which 
they  could  carry  off  from  their  mothers,  and  returned  them 
to  the  woods,  where  they  grew  fat,  and  their  pork  was 
much  better  than  that  of  dor*>eflic  hogs'.'  There  are  ieveral 
varieties  of  the  common  hog. 

2-  The  eethiopievs ,  or  Ethiopian  hog,  with  fmall  tufks  in 
the  lower  jaw,  very  large  ones  in  the  upper,  in  old  boars 
bending  towards  the  forehead  in  form  of  a  femicircle  :  no 
fore  teeth  :  nofe  broad,  depreffed,  and  almofl  of  a  horny 
hardnefs  :  head  veiy  large  and  broad  :  beneath  each  eye  a 
hollow,  formed  of  loofe  fkin,  very  foft  and  wrinkled  ;  under 
tbefe  a  great  lobe  or  W2ttle,  lying  almoll  horizontal,  broad, 
flat,  and  rounded  at  the  end,  placed  fo  as  to  intercept  the 
view  of  any  thing  below  from  the  animal.  Between  thefe 
and  the  mouth  on  each  fide,  there  is  a  hard  callous  protu¬ 
berance.  The  mouth  is  fmall:  fkin  dufky :  bridles  difpo- 
ftd  in  fafciculi,  of  about  five  each  ;  longed  between  the  ears 
and  on  the  beginning  of  the  back,  thinly  diiperfed  on  the 
rt  d  of  the  back.  Ears  large  and  {harp-pointed,  infide  lined 
with  long  whitifh  hairs  :  tail  (lender  and  flat,  not  reaching 
lower  than  the  thighs,  and  is  covered  with  hairs  difpofed  in 
fafciculi.  Body  longer,  and  legs  fhorter,  than  in  the  com¬ 
mon  fwine  :  its  whole  length  4  feet  9  inches  ;  height  be¬ 
fore,  2  ieet  2  inches:  but  in  a  wild  date,  it  grows  to  an 
enormous  fize. —  Fliefe  animals  inhabit  the  hotted  parts  of 
Africa,  from  Senegal  to  Congo,  alfo  the  ifland  of  Madagaf- 
car.  We  know  little  of  their  nature  ;  but  they  are  re- 
prefented  as  very  fierce  and  fvvift,  and  that  they  will  not 
breed  with  the  domedic  fow. 

#  3-  The  Ujajfu,  pecary,  or  Mexican  hog,  with  four  cut¬ 
ting  teeth  above,  and  fix  below:  two  tufks  in  each  jaw  ; 
thole  in  the  upper  jaw  pointing  down,  and  little  apparent 
when  the  mouth  is  fhut  ;  the  others  hid  :  length  from  nofe 
to  the  end  of  the  rump  about  three  feet :  head  not  fo  taper 
as  in  common  fwine  :  ears  fhort  and  eredl :  body  covered 
with  bridles,  ftrongerthan  thofe  of  the  European  kind,  and 
more  like  thofe  of  a  hedge-hog  ;  they  are  dufky,  furrounded 
with  rings  of  white  ;  thofe  on  the  top  of  the  neck  and  back 
are  near  five  inches  long,  grow  fhorter  on  the  fides ;  the 
bchy  almod  naked  ;  from  the  fhoulders  to  the  bread  is  a 
band  of  white  :  no  tail :  or.  the  lower  part  of  the  back  is  a 
gland,  open  at  the  top,  difeharging  a  fetid  ichorous  liquor; 
this  has  been  by  miftake  called  a  nave!.— Inhabits  the  hottefl 
parts  of  South  America,  and  fome  of  the  Antilles  ;  lives  in 
the  forefis  on  the  mountains :  not  fond  of  mire  or  marfhy 
places  :  lefs  fat  than  the  common  hog.  Thefe  animals  go  in 
great  droves.  They  are  very  fierce,  and  will  fight  floutly 
with  the  beads  of  prey  :  the  jaguar,  or  American  leopard,  is 
their  mortal  enemy  ;  often  the  body  of  that  animal  is  found 
with  feveral  of  thefe  hogs  (lain  in  combat.  Dogs  will  fcarce 
attach  this  animal :  if  wounded,  it  will  turn  on  the  hunters. 

I  hey  feed  on  fruits  and  roots  ;  alfo  on  toads  and  all  man¬ 
ner  of  ferpents,  which  they  hold  with  their  fore- feet,  and 
Ivin  with  great  dexterity.  The  flefh  is  reckoned  very  good 


food  ;  but  all  writers  agree  that  the  dorfal  gland  muff  be  Siw 
cut  out  as  foon  as  the  animal  is  killed,  or  the  flefh  will  be-  Sll^ey 
come  fo  infedled  as  not  to  be  eatable.  The  Indian  name  of  u  C,L* 
this  fpecies  is  paquiras,  from  whence  feems  to  be  derived  that 
of  pecary ,  There  are  more  varieties  of  this  fpecies,  the 
tujajfu  minor  and  the  patera. 

4.  The  babyrujfa ,  or  Indian  hog,  with  four  cutting  teeth 
in  the  upper,  fix  in  the  lower  jaw ;  ten  grinders  to  each 
jaw  ;  in  the  lower  jaw  two  tufks  pointing  towards  the 
eyes,  and  Handing  near  eight  inches  out  of  their  fockets; 
from  two  fockets  on  the  outfide  of  the  upper  jaw  two  other 
teeth,  twelve  inches  long,  bending  like  I101  ns,  their  ends 
almoft  touching  the  forehead:  ears  fmall,  eredl,  fharp-point- 
ed  :  along  the  hack  are  fome  weak  bridles  ;  on  the  reft  of 
the  body  only  a  fort  of  wool,  fuch  as  is  on  the  lambs  :  the 
tail  long,  ends  in  a  tuft,  and  is  often  twifled  :  the  body 
plump  and  fquare.  Inhabits  Euero,  a  fmall  ifle  near  Am- 
boina  :  it  is  alfo  found  in  Celebes,  but  neither  on  the  con¬ 
tinent  of  Afia  or  Africa  ;  what  M.  de  Buffon  takes  for  it 
is  the  Ethiopian  boar.  They  are  fometimes  kept  tame  in 
the  Indian  ifles  :  live  in  herds  :  have  a  very  quick  feent : 
feed  on  herbs  and  leaves  of  trees  ;  never  ravage  gardens  like 
other  fwine :  their  flefh  well  tailed.  When  purfued  and 
driven  to  extremities,  they  rufh  into  the  fea,  fwim  very  well, 
and  even  dive,  and  pafs  thus  from  ifle  to  ifle.  In  the  forefls 
they  often  reil  their  heads,  by  hooking  their  upper  tufks 
on  fome  bough.  The  tufks,  from  their  form,  are  ufelefs  in 
fight. 

SUSA,  the  ancient  royal  refidence  of  the  kings  of  Per- 
fia,  built  by  Darius  Hyfiafpis,  according  to  Pliny  ;  though 
he  probably  only  refiored  it,  being  a  very  ancient  city, 
founded  by  Tithonus  father  of  Memnon.  It  was  in  com¬ 
pels  1  20  fladia,  of  an  oblong  quadrangular  form,  with  a  ci¬ 
tadel  called  Memnoneum.  In  feripture  it  is  called  Sufan> 
the  royal  citadel,  from  the  great  number  of  lilies  growing 
in  that  diftridl  (Athenseus)  ;  fituate  on  the  river  Uhlai,  or 
Euheus  (Daniel)  :  and  the  Spaniards  call  at  this  day  a  lily 
afvfena  (Pinedo).  Sufa  was  the  winter,  as  Ecbatana  was 
the  fummer,  refidence  of  the  kings  of  Perfia,  (Xenophon, 

Strabo,  Plutarch).  Here  the  kings  kept  their  tueafure, 
(Herodotus.)  Now  called  Tufter. 

SUSPENSION,  in  Scots  law.  See  Law,  n°  clxxxv.  c, 

6,  and  7. 

SUSSEX,  a  county  of  England,  deriving  its  name  from 
its  filiation  in  refped  of  the  other  Saxons,  and  called  Sujfex, 
i.  e.  the  country  of  the  South  Saxons,  has  Hampfhire  on 
the  well,  the  Britifh  channel  on  the  fouth,  Surry  on  the 
north,  and  Kent  on  the  eafl.  Its  length  is  65  miles,  its 
breadth  30,  and  its  circumference  170.  It  is  divided  into 
6  rapes,  and  thefe  into  65  hundreds,  in  which  are  342 
parishes,  of  which  123  are  vicarages,  one  city,  16  market- 
towns,  1,140,000  acres,  and  about  120,000  fouls.  It  Gough's 
has  few  good  ports,  though  it  lies  along  the  channel  for'?///o"  of 
65  miles,  which  is  its  greatell  length,  the  coaft  being 
cumbered  in  many  places  with  rocks  ;  and  where  it  is  more  voTT^* 
open,  fuch  quantities  of  fand  aie  thrown  upon  it  by  thep.  191. 
fouth- well  winds,  and  the  harbours  fo  choaked  up,  that 
they  will  not  admit  veffels  of  any  great  draught  or  burden. 

The  county  is  well  watered  by  the  rivers  Arun,  Adar, 

Oufe,  Rother,  Lavant,  Cuckmeer,  Afhburn,  and  Aften, 
by  which  it  is  well  fupplied  with  fifli,  as  well  as  from  the 
fea.  Hence  different  places  of  the  county  are  famed  for 
different  forts  of  fifh,  as  the  Arun  for  mullets,  which  enter 
it  from  the  fea  in  fummer  in  fhoals,  and  by  keding  upon  a 
particular  kind  of  herb  become  extremely  delicious:  Chi- 
chefler  for  lobflers,  Selfey  for  cockles,  Amberley  for  trout, 
Pulborough  for  eels,  Rye  for  herrings,  and  the  county  in 
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Suffix,  general  for  carp*  It  13  remat kable,  that  all  the  rivers 
Sudurla  1  above-mentioned  rife  and  fall  into  the  fea  within  the  county. 

The  air,  as  well  as  the  foil,  is  various  in  different  parts  of 
the  county.  Upon  the  coaff  the  air  is  agtiifh,  upon  the 
hills  and  downs  pleafant  and  wholefome ;  but  fomewhat 
moiff  and  foggy  in  the  valleys,  the  foil  being  deep  and  rich, 
and  the  vegetation  in  fumrner  very  vigorous.  The  downs 
in  fome  places  are  very  fet  tile  in  corn  and  grafs  ;  in  others 
they  feed  great  flocks  of  fheep,  whofe  flefh  and  wool  are 
very  fine  ;  but  of  the  latter  no  inconfiderable  quantity  is 
clandeflinely  exported  to  France.  In  the  Weald  and  the 
valleys  the  roads  are  very  deep,  efpecially  in  winter.  In 
the  north  quarter  are  many  woods,  and  fome  forefls  in  other 
places  ;  whence  the  king’s  yards  are  fupplied  with  the  largefl 
and  belt  timber  in  England,  befide  what  is  made  into  char¬ 
coal  and  confumtd  in  the  iron-works  ;  for  on  the  eaft  fide  is 
plenty  of  iron  ore,  with  furnaces,  forges,  and  mills  for  ma¬ 
nufacturing  it.  The  gunpowder  of  this  county  is  faid  to 
,  excel  that  of  any  other.  Thofe  delicious  birds  called  wheat - 

ears  are  bred  in  this  (hire  ;  they  are  no  bigger  than  a  lark, 
but  almoii  an  entire  lump  of  fat.  That  part  ndw  called  the 
Wild  or  Weald  of  Suffex,,  was  anciently  a  mere  defert  for 
hogs  and  deer,  of  great  extent,  taking  in  a  part  of  Kent 
and  Surry  ;  and  was  called  Andericla  Silva ,  Caul  Andre d , 
and  Andradfwald ,  from  Anderida  an  adjoining  city.  This 
county  is  in  the  home-circuit  and  diocefe  of  Chicheffer, 
giving  title  of  earl  to  the  family  of  Yelverton,  and  fends  28 
members  to  parliament,  viz,  two  for  the  county,  two  for 
the  city  of  Chichefler,  and  two  for  each  of  the  following 
towns,  Horfham,  Lewes,  Bramber,  Eaft-Grinftead,  Mid- 
hurft,  Shoreham,  Staining,  Arundel,  Mailings,  Rye,  Win- 
chelfea,  and  Seaford  ;  of  which  the  four  la  11  are  cinque- 
ports. 

SUTHERLAND,  one  of  the  moll  northerly  counties  of 
Scotland.  Including  Strathnavern,  it  borders  on  Caithnefs 
to  the  north  and  noith-eall,  is  bounded  by  the  ocean  on  the 
north,  the  country  of  Affynt  on  the  weft,  Rofs  on  the 
fouth,  and  by  the  German  fea  on  the  eaft  and  fouth-eaft.  It 
ftretches  about  70  miles  in  length,  and  40  in  breadth  ;  is 
generally  hilly,  tho’  in  many  paits  arable  ;  well  watered  with 
fmall  rivers  and  ftreams  replete  with  fifh,  and  exhibiting  about 
60  lakes,  the  habitation  of  various  fifh,  fwans,  ducks,  geefe, 
&c.  One  of  the  largeft  of  thefe  is  Lochfhin,  extending  18  miles 
in  length.  Some  of  them  are  interfperfed  with  fmall  verdant 
iflands,  which  in  Cummer  yield  a  very  agreeable  profpedl. 
On  the  coaft  are  many  commodious  harbours,  and  all  the 
bays  fwarm  with  fifh  ;  nay,  the  fea  in  thife  place  produces 
fome  valuable  pearls.  Sutherland  affords  iron*ftoue,  free- 
flone,  lime-ftone,  and  ilate,  in  abundance.  Here  are.alfo 
quarries  of  marble,  and  mines  of  coal,  though  the  people 
ufe  turf  and  peat  for  fuel.  Lead  ore,  impregnated  with  fil- 
ver,  and  even  fome  gold,  hath  been  found  in  this  province, 
together  with  cryftals  and  pebbles. 

The  air  is  fo  temperate,  and  the  foil  fo  good,  that  faffron 
has  here  been  brought  to  perfe&ion.  Many  parts  of  the 
country  are  remarkably  fruitful  in  corn,  and  the  pafturage 
is  excellent  everywhere.  Befides  three  great  forefts,  there 
are  many  fmaller  woods  in  Sutherland,  abounding  with  deer 
and  other  game.  On  the  hills  are  fed  numerous  flocks  of 
fheep  and  black  cattle  ;  fmall,  yet  fweet  and  juicy.  There 
is  one  bird  peculiar  to  this  fhire,  called  knag-,  which  refem- 
bles  a  parrot,  arid  digs  its  neft  with  its  beak,  in  the  trunks 
of  oaks.  The  northern  part,  called  Sircltbnavern ,  and  fepa- 
rated  fiom  the  reft  by  a  ridge  of  mountains,  is  bounded  on 
the  north  by  the  Deucaledonian  fea,  on  the  weft  by  the  channel 
called  the  Mtnch>  on  the  eaft  by  Caithness,  and  on  the  fouth  by 
Affynt.  The  length  of  it,  from  eaft  to  weft,  amounts  to  34 

7 


miles;  but  the  breadth  from  north  to  fouth  does  not  exceed  Sutler 
12  in  fome  places.  It  is  very  hilly  ;  and  the  mountains  are  .  II 
fo  high,  that  the  fnow  remains  on  the  tops  of  them  till  mid-  ,'lWail°^ 
fummer.  It  is  watered  by  Navern,  from  whence  it  derives 
its  name  :  as  this  diftrid  gives  a  title  to  the  eldeft  fon  of 
the  earl  of  Sutherland.  Here  are  feveral  woods,  frequented 
by  deer  and  other  game,  which  the  people  take  great  de¬ 
light  in  hunting.  Iron-mines  have  been  worked  in  fome 
places,  but  to  no  great  advantage.  Strathnavern  has  many 
frefh  water  lakes  01  lochs  ;  the  chief  of  which  are  Loch  Na¬ 
vern  and  Loch  Lyel :  there  are  feveral  iflands  on  the  north¬ 
ern  coaft  ;  and  in  various  parts  of  the  country  we  tee  monu¬ 
ments  of  vidlories  obtained  over  the  Danes  or  other  foreign 
invaders.  Sutherland  boaftsof  fome  towns,  and  a  great  ma¬ 
ny  villages.  The  people  are  numerous,  hardy,  bold,  and 
enterprifing  ;  courteous  to  ftrangers  ;  cheerful,  open,  frugal, 
and  induftrious.  They,  as  well  as  their  neighbours  of 
Caithnefs,  fpeak  the  language,  and  wear  the  garb,  ufed  in 
the  Lowlands  of  Scotland.  They  carry  on  a  confiderable 
falmon-fifhery.  They  drive  a  traffic  with  their  black  cattle, 
fheep,  and  liorfes,  at  the  neighbouring  fairs ;  but  export 
their  corn,  barley,  fait,  coal,  falmon,  falted  beef,  butter, 
cheefe,  wool-fkins,  hides,  and  tallow.  Here  are  provilions 
of  all  forts  in  plenty  ;  and  fo  cheap  through  all  this  country, 
that  a  gentleman  may  keep  houfe  and  live  much  more  fump- 
tuoufly  for  200  1.  a  year  than  he  can  live  for  three  times  the 
money  in  the  fouth  of  England. 

SUTLER,  in  war,  one  who  follows  the  army,  and  fur- 
nifhes  the  troops  with  provifion.  Sutlers  pitch  their  tents, 
or  build  their  huts,  in  the  rear  of  each  regiment,  and  about 
head-quarters. 

SUTRIUM  (anc.  geog.),  a  famous  city,  and  an  ancient 
colony  of  the  Romans,  the  key  of  Etruria  ;  founded  about 
l'even  years  after  the  taking  of  Rome  by  the  Gauls  (Vel¬ 
leius).  Now  Sutri  in  St  Peter’s  patrimony,  on  the  river  Poz- 
zolo  ;  furrounded  011  every  fide  with  rocks,  24  miles  to  the 
north  weft  of  Rome. 

SUTTON  (Samuel),  was  born  at  AFretton  in  Derby- 
fhire,  and  going  into  the  army  ferved  under  the  duke  of 
Marlborough  in  Queen  Anne’s  wars  with  great  credit.  He 
afterwards  came  to  London,  commenced  brewer,  and  kept 
a  coffee-houfe  in  Alderfgate-ftreet,  which  was  well  frequent¬ 
ed  by  the  learned  men  of  that  time,  by  whom  Mr  Sutton 
was  much  refpe&ed,  as  a  man  of  ftrong  natural  parts  and 
uncultivated  genius.  About  the  year  1 740  he  fchemed  a 
very  fimple  and  natural  method  for  extracting  the  foul  air 
from  the  wells  of  fiiips,  by  pipes  communicating  with  the 
fire-places  of  the  coppers  ;  which  operated  as  long  as  any  fire 
was  kept  burning  for  the  fliip’s  ufe.  Pie  took  out  a  patent 
.in  1744,  to  fecure  the  profits  of  his  invention;  and  died 
about  the  year  1752. 

Sutton’s  Air-pipes .  See  AiR-Pipes . 

SUTURE,  in  anatomy,  a  kind  of  articulation  peculiar 
to  the  cranium  or  fkull.  See  Anatomy,  Part  I.  Se&.  ii. 
pajjim. 

Suture,  in  forgery,  a  method  of  uniting  the  lips  of 
wounds  together.  See  Surgery. 

SWABBER,  an  inferior  officer  on  board  (hips  of  war, 
whofe  employment  it  is  to  fee  that  the  decks  are  kept  clean 
and  neat. 

SWABIA.  See  Suabia. 

SWALLOW,  in  natural  hiftory,  is  claffed  under  the 
genus  of  Hirundo,  under  which  article  the  different  fpecies  j 
have  been  already  deferibed.  Concerning  this  bird",  one  cu-Queftion* 
rious  queftion,  however,  ftill  remains  to  be  difeuffed,  WhatXVhatbe' 
becomes  of  it  in  the  winter?  Upon  this  fobjeCt  there  are^"w:.j. 
three  opinions.  Some  fay  that  it  migrates  to  a  warmer  cli- ioW»  in 

mate /winter? 
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trees  and  caverns,  about  50  leagues  from  the  coaft 
lows  fettled  upon  the  fhio  on  the 
thefe  birds  were  taken  ;  and  that 


Swallow,  mate  ;  fome,  that  it  retires  to  hollow  _ 

““ where  it  lies  in  a  torpid  ftate  ;  and  others  have  affirmed,  that 
it  lies  in  the  fame  ftate  in  the  bottom  of  lakes  and  under  the 
ice.  The  firft  opinion  is  fupported  by  Marfigli,  Ray,  Wil¬ 
loughby,  Catefby,  Reaumur,  Adanfon,  Buffon,  &c.  The 
hr /l  and  fecond  opinion  are  both  adopted  by  Pennant  and 
White.  fi  he  third  is  fan&ioned  by  Schaeffer,  Hevelins, 
Derham,  Klein,  Ellis,  I  Annaeus,  Kalin  :  and  the  fecond  and 
thiid  have  been  ftrongly  defended  by  the  honourable  Dailies 
Barrington. 

>  Though  we  cannot  help  giving  a  preference  to  that  opi¬ 
nion  which  appears  the  moil  probable,  yet  we  do  not  think 
that  any  one  of  them  is  eftablifhed  upon  inch  evidence  as  fo 
curious  a  fubjedt  requires,  and  as  the  advanced  Rate  of  na¬ 
tural  hifiory  would  lead  us  to  expect.  We  fhall  therefore 
Rate  die  arguments  upon  which  each  opinion  is  founded  as 
burly  and  diilin&ly  as  we  can,  and  as  often  as  p  of  able  in  the 
very  words  of  their  rcfpe&iye  advocates.  By  doing  fo,  we 
fhall  place  the  whole  fubjed  before  the  eyes  of  our  readers, 
who  will  thus  have  an  opportunity  of  examining  it  atten¬ 
tively,  and  of  making  fuch  obfervations  and  experiments  as 
a  may  lead  to  the  truth. 

1  hofe  who  afi'ert  that  the  fvvallow  migrates  to  a  warm^ 
’country  in  winter,  argue  in  this  manner  :  That  many  birds 
migrate,  is  a  ra£t  fully  proved  by  the  obfervations  of  natu¬ 
ral  hiftorians  (lee  Migration).  Is  it  not  more  probable, 
therefore,  that  fwallows,  which  difappear  regularly  every 
ieafon,  retire  to  fome  other  country,  than  that  they  lie  in  a 
Rate  of  torpor  in  caverns  or  lakes:  But  this  opinion  does 
not  reft  on  probability,  it  is  founded  on  fads. 

Wc  often  fee  them  colleded  in  great  flocks  on  churches, 
rocks,  and  tices,  about  the  time  when  they  annually  ditap- 
pear.  The  diredion  of  their  flight  has  been  obferved  to  be 
7^a/«rfl/H/-fouthvvard.  Mr  White,  the  ingenious  hiftorian  of  Sel- 
bo™>  travelling  near  the  coaft  of  the  Britilh  Channel  one 
morning  early,  faw  a  flock  of  fwallows  take  their  departure. 
A  t  the  beginning  of  his  journey  he  was  environed  with  a 
thick  fog ;  but  on  a  large  wild  heath  the  mift  began  to 
break,  and  difeovered  to  him  numberlefs  fwallows,  chiilered 
on  the  Handing  bufhes,  as  if  they  had  roofted  there  :  as  foon 
as  the  fun  buiii  out,  they  were  inftantly  on  wing,  and  with 
an  eafy  and  placid  flight  proceeded  towards  the  fea.  Af¬ 
ter  this  he  faw  110  more  Hocks,  only  now  and  then  a  ftra^.. 
gler. 

Mr  Laflcey  of  Exeter  obferved  attentively  the  diredion 
which  a  flock  of  Iwallov/s  took  in  the  autumn  of 
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of  Senegal  four  fvval- 
6tli  of  Odobe^  ;  that 
he  knew  them  to  be 


Swallow, 

— — r—* 


Firfl  opi- 
rion  flate^ 
that  they 
migrate  tc 
warm  cli¬ 
mates. 


6'jrne, 
P.  64. 


1793.  On 
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the  2  2d  of  Sept,  about  feven  o’clock  in  the  morning,  the  wind 
being  ea ft erly,  accompanied  with  a  cold  drizzling  rain,  Mr 
La  (key’s  houfe  was  entirely  covered  with  houfe-fwallows. 
At  intervals  large  flocks  arrived  and  joined  the  main  body, 
and  at  their  arrival  an  unufual  chirping  commenced.  The 
appearance  of  the  whole  company  was  Vo  lethargic,  that  he 
>•  7und  11  an  cafy  matter  to  catch  a  confiderable" number  of 
them,  which  he  kept  in  a  room  all  that  dav.  By  heating 
the  room  they  all  revived  :  he  opened  four  of  them,  and 
found  their  Itomachs  quite  full.  The  main  body  occupied 
the  houfe  top  all  day,  except  for  two  hours.  About  half 
an  hour  after  nine  on  the  morning  of  the  23d,  there  was  a 
great  commotion,  with  very  loud  chirping,  and  within  a  few 
minutes  after,  the  whole  multitude  took  their  flight,  in  a  di- 
lect  louth-eaft  diredion,  having  afeended  to  a  5/reat  height 
ln  tbe  atmo*phere.  He  let  go  the  birds  which  he  had 
caught,  at  certain  intervals  till  four  o’clock,  and  they  all 
ilew  toward  the  fame  quarter. 

tl  only  has  the  diredion  of  their  flight  been  obferved, 

SL^LtaVCr.df0ibe“  f°Und  °n  thcir  Pa%e  at  a 

ce  from  land.  Mr  Adanfon  informs  us,  that 


t^uiopean  fwallows,  which,  he  conjedures,  were  return¬ 
ing  to  the  coaft  of  Africa.  Sir  Charles  Wager’s  autho¬ 
rity  may  alfo  be  appealed  to  :  ts>  Returning  home  (fays Philoftphical 
he)  in  the  fpring  of  the  year,  as  I  came  into  foundings  i nTranfac- 
our  channel,  -a  great  flock  of  fwallows  came  and  fettled  on  V°  * 
all  my  rigging ;  every  rope  was  covered,  they  hung  on 
one  another  like  a  fvvarm  of  bees  ;  the  decks  and  carving 
were  filled  with  them.  They  feerned  almoft  famifhed  and 
fpent,  and  were  only  feathers  and  bones  ;  but,  being  lecruit- 
ed  with  a  night’s  reft,  took  their  flight  in  the  morning.  *’ 

This  vail  fatigue  proves  that  their  journey  muft  have  been 
very  great,  confidering  the  amazing  fwiftnefs  of  thefe  birds  : 
in  all  probability  they  had  crofied  the  Atlantic  ocean,  and 
were  returning  from  the  fhores  of  Senegal,  or  other  parts 
of  Africa;  fo  that  this  account  from  that  moil  able  and 
lion  eft  teaman,  confirms  the  later  information  of  Mr  Adan¬ 
fon. 

Mr  Kalm,  who  is  an  advocate  for  the  opinion  that  fwal¬ 
lows  lie  immerfed  in  lakes  during  the  winter,  acknowledges, 
that  in  crofting  the  Atlantic  from  Europe  a  fwallow  light¬ 
ed  on  the  drip  on  the  2d  September,  when  it  had  palled  on¬ 
ly  two  thirds  of  the  ocean.  Since,  therefore,  fwallows  have  balm's 
been  Teen  afiembled  in  great  flocks  in  autumn  flying  oiF  in  Voyage, 
company  towards  fouthein  climes,  fince  they  have  been  v°h  *•  p**2(** 
found  both  in  their  paftage  from  Europe  and  returning 
again,  can  there  be  any  doubt  of  their  annual  migration  ? 

x’ or  Mr  Barrington’s  obje&ions  to  this  opinion,  fee  Mi¬ 
gration,  p. 

I  he  fecond  notion  (fays  Mr  Pennant)  has  great  antiqui-  Second  o- 
ty  on  its  fide.  Ariftotle  and  Pliny  give  it  as  their  belief, Pin!0n?  'kzt 
that  fwallows  do  not  remove  very  far  from  their  fummer  ha-  taverns 
bitation,  but  winter  in  the  hollows  of  rocks,  and  during  that  in  a  torpid 
time  lofe  their  feathers.  The  former  part  of  their  opinion  Hate, 
has  been  adopted  by  feveral  ingenious  men  ;  and  of  late  fe- 
veral  proofs  have  been  brought  of  fome  fpecies,  at  leaf!,  ha¬ 
ving  been  discovered  In  a  torpid  ftate.  Mr  Collin  fori  in- Pennant's 
voured  us  with  the  evidence  of  three  gentlemen,  eye-witneffes  tiriiijb 
to  numbers  of  land  martins  being  drawn  out  of  a  cliff  on  the  ZooUp* 
Rhine,  in  the  month  of  March'  i  762.  And  the  honourable  A 
Dames  Barrington  communicated  to  11s  the  following  fa&,  5  * 
on  the  authority  of  the  late  Lord  lielhaven,  That  numbers 
of  fwallows  have  been  found  in  old  dry  walls  and  in  fand- 
lulls  near  his  Lcrdlhip’s  feat  in  Ealt  Lothian  ;  not  once  on- 
y,  but  horn  year  to  year  ;  and  that  when  they  were  expo- 
led  to  the  warmth  of  a  fire,  they  revived.  We  have  alfo  heard 
ot  the  lame  annual  difeoveries  near  Morpeth  in  Noithuinber. 
land,  but  cannot  fpeak  ot  them  with  the  fame  affurance  as 
the  two  former  :  neither  in  the  two  lalt  inftances  are  we  cer- 
tain  of  the  particular  fpecics. 

Other  witneffes  crowd  on  us  to  prove  the  refidence  of 
thofe  birds  in  a  torpid  ftate  during  the  ievere  feafon.  Firft 
I11  the  chalky  cliffs  of  Suffcx  ;  as  was  feen  on  the  fall  of  a 
great  fragment  fome  years  ago.  .Secondly,  In  a  decayed 
hollow  tree  that  was  cut  down,  near  Dolgelli,  in  Merio- 
nethfhire.  Thirdly,  In  a  cliff  near  Whitby,  Yorklhire  • 
where,  on  digging  out  a  fox,  whole  bulhels  of  fwallows  were 
found  in  a  torpid  condition.  And,  Iaftly,  The  reverend 
Mr  Conway  of  Sychton,  Fhntlhire,  was  fo  obliging  as  to 
communicate  the  following  faft  :  A  few  years  ago,  on  look¬ 
ing  down  an  old  lead- mine  in  that  county,  he  obferved  num¬ 
bers  of  fwallows  clinging  to  the  timbers  of  the  (haft,  feem- 
ingly  alleep  ;  and  on  flinging  fome  gravel  on  them,  they  juft 
moved,  but  never  attempted  to  fly  or  change  their  place 
this  was  between  All  Saints  and  Chriftmas. 

■  “Thefe 


SWA  [  206  ]  SWA 

‘Swallow.  tt  Thefe  are  doubtlefs  the  lurking  places  of  the  later  paper,  importing,  that  by  fifhing  on  the  lake  belonging  to  Swallow, 

hatches,  or  of  thofe  young  birds  which  are  incapable  of  di-  his  eftate  of  Gcrdanen  in  winter,  he  faw  feveral  (wallows  v^*‘ 

flant  migrations.  There  they  continue  infenfihlc  and  rigid;  caught  in  the  net,  one  of  winch  he  took  up  in  his  hand, 

but  like  flies  may  fometimes  be  reanimated  by  an  unfeaion-  brought  it  into  a  warm  room,  where  it  lay  about  an  hour, 

able  hot  day  in  the  rnidfl  of  winter  :  for  very  near  Chrift-  when  it  began  to  ftir,  and.  half  an  hour  after,  it  flew  about  in 
mas  a  few  apoeared  on  the  moulding  of  a  window  of  Mer-  the  room.  Thirdly,  1* aimer  general  (Amtinan)  Witkou- 
ton  college,  Oxford,  in  a  remarkably  warm  nook,  which  fki  made  affidavit,  that,  in  the*  year  Jj^Oy  thiee  fwallows 
prematurely  fet  their  blood  in  motion,  having  the  fame  ef*  were  brought  up  with  the  net  in  the  great  pond  .at  Didlac- 
fefl  as  laying  them  before  a  fire  at  the  fame  time  of  year,  ken  ;  in  the  year  1741  £ot  two  fwallows  from  another 
Others  have  been  known  to  make  this  premature  appear-  part  of  the  pond,  and  tooK  them  home  (they  being,  all 
ance  ;  but  as  foon  as  the  cold  natural  to  the  feafon  returns,  caught  in  his  prefence)  ;  after  an  hour  s  fpace  they  revived 
they  withdraw  ayain  to  their  former  retreats.  all  in  a  warm  room,  fluttered  about,  and  died  in  three  hours 

“  The  above  are  circumftances  we  cannot  but  affent  to,  after.  Fourthly,  Amtman  Bonke  fays,. that  having  had  the 
though  feemingly  contradictory  to  the  common  collide  of  efiate  of  Klefkow  in  farm,  lie  had  feen  nine  fwallows  brought 
nature  in  regard  to  other  birds.  We  mult,  therefore,  di*  up  in  the  net  from  under  the  ice,  all  which  he  took  into  a 
vide  our  belief  relating  to  thefe  two  fo  different  opinions  ;  warm  room,  where  he  diftinCily  obferved  how  they  gradual- 
and  conclude,  that  one  part  of  the  f wallow  tribe  migrate,  ly  revived  ;  but  a  few  hours,  after  they  all  died.  Another 
and  that  others  have  their  winter-quarters  near  home.  If  time  his  people  got  like  wife  fome  {wallows  in  a  net,  but 
it  flionld  be  demanded,  why  fwallows  alone  are  found  in  a  he  ordered  them  to  be  again  thrown  into  the  water.  Fifth- 
torpid  (late,  and  not  the  other  many  fpecies  of  foft  billed  ly,  Andrew  Rutta,  a  mafter  filherman  at  Oletflco,  made  af- 
birds,  which  like  wife  difappear  about  the  fame  time?  rea-  fidavit,  in  1747,  that  22  5’ears  aPi°j  two  fallows  were 
4  fons  might  be  affigned  taken  up  by  him  in  a  net,  under  the  ice,  and,  being  brought 

Thrrd  opi-  The  third  opinion  we  fliall  flate  and  fupport  in  the  words  into  a  warm  room,  they  flew  about.  Sixthly,  Jacob  Ko- 
I  ion,  char  0f  “  Natural  hiftory  (fays  he),  as  all  other  hi-  fiulo,  a  mafter  fiflierman  at  Stradauen,  made  affidavit,  that, 

fome  l.e  Tories,  depends  not  always  upon  the  intrinfic  degree  of  pro-  in  1736,  he  brought  up  in  winter,  in  a  net,  from  under  the 

fed  in  wa-  bability,  but  upon  fadts  founded  on  the  teftimony  of  people  ice  of  the  lake  at  Rafki,  a  feemingly  dead  fwallow,  which  re- 

$er.  of  noted  veracity. —  Swallows  are  feldom  feen  finking  down  vived  in  half  an  hour’s  time  in  a  warm  room;  and  he  Taw,  in 

into  the  water  ;  fwallows  have  not  fuch  organs  as  hogs  or  a  quarter  of  an  hour  after,  the  bird  grow  weaker,  and  foon 

lizards,  which  are  torpid  during  winter;  ergo,  fwallows  live  after  dying.  Seventhly,  I  can  reckon  myfelf  (fays  our  au- 

not,  and  cannot  live,  under  water. — This  way  of  arguing,  tlior)  among  the  eye-witnefles  of  this  paradox  of  natural  hi- 
I  believe,  would  carry  us,  in  a  great  many  cafes,  too  far  :  flory.  In  the  year  1  7 3 5>  being  a  little  boy,  I  faw  feveral 
for  though  it  is  not  clear  to  every  one,  it  may  however  be  fwallows  brought  in  winter  by  the  fifhermen  from  the  river 

true  ;  and  lizards  and  frogs  are  animals  of  a  clafs  widely  dif-  Viflula  to  my  father’s  houfe  ;  where  two  of  them  were 

ferent  from  that  of  birds,  and  muil  therefore  of  courfe  have  brought  into  a  warm  room,  revived,  and  flew  about.  I  faw 
a  different  flru&uie  ;  hence  it  is  they  are  claffed  feparately.  them  feveral  times  fettling  on  the  warm  flove  (which  the 
The  bear  and  the  marmot  are  in  winter  in  a  torpid  flate,  northern  nations  have  in  their  rooms)  ;  and  I  recoiled  well, 

and  have,  however,  not  fuch  organs  as  lizards  and  frogs  ;  that  the  fame  forenoon  they  died,  and  I  had  them,  when 

and  nobody  doubts  of  their  being,  during  fome  time,  in  the  dead,  in  my  hand.  In  the  year  1 75 afro*  the  death  of 
inofl  rigid  climates,  in  a  torpid  flate:  for  the  Alpine  na-  my  uncle  Godefroy  Wolf,  captain  in  the  Polifh  regiment  of 

lions  hunt  the  marmots  frequently  by  digging  their  holes  foot-guards,  being  myfelf  one  of  bis  heirs,  I  adminiflered 

•  up  ;  and  find  them  fo  torpid,  that  they  cut  their  throats,  for  my  co  heirs  feveral  eftates  called  the  Starofly  of  Dlfchau , 

without  their  reviving  or  giving  the  lead  fign  of  life  during  in  Polifh  Pruffia,  which  my  late  uncle  farmed  under  the 

the  operation  ;  but  when  the  torpid  marmot  is  brought  into  king.  In  January,  the  lake  of  Lybfhaw,  belonging  to 

a  warm  room,  and  placed  before  the  fire,  it  revives  from  ita  thefe  eftates,  being  covered  with  ice,  I  ordered  the  fifh- 

lethargv.  The  queition  muft  therefore  be  decided  by  fadls  ;  ermen  to  fifli  therein,  and  in  my  prefence  feveral  fwallows 

nor  are  thefe  wanting  here.  Dr  Wallerius,  the  celebrated  were  taken,  which  the  fifhermen  threw  in  again  ;  but  one  I 
Swedifh  chemitl,  informs  us,  That  he  has  feen,  more  than  took  up  to  myfelf,  brought  it  home,  which  was  five  miles 
once,  fwallows  affembling  on  a  reed,  till  they  were  all  im-  from  thence,  and  it  revived,  but  died  about  an  hour  after  its 
merfed  and  went  to  the  bottom  ;  this  being  preceded  by  a  reviving. 

dirge  of  a  quarter  of  an  hour’s  length.  He  attefls  likewife,  “  Thefe  are  fadls  attefled  by  people  of  the  highefl  qua- 
tliat  he  had  feen  a  fwallow  caught  during  winter  out  of  a  lity,  by  fome  in  public  offices,  and  by  others  who,  though 
lake  with  a  net,  drawn,  as  'is  common  in  northern  countries,  of  a  low  rank,  however,  made  thefe  affidavits  upon  oath.  It 
tinder  the  ice ;  this  bird  was  brought  into  a  warm  room,  re-  is  impoffible  to  fuppofe  iridiicriminately  that  they  were 
vived,  fluttered  about,  and  foon  after  died.  prompted,  by  views  of  intereft,  to  aflert  as  a  fa&  a  thing 

“  Mr  Klein  applied  -to  many  farmers-general  of  the  which  had  no  truth  in  it.  It  is  therefore  highly  probable, 
king  of  Pruffia’s  domains,  who  had  great  lakes  in  their  di-  or  rather  inconteflably  true,  that  fwallows  retire  in  the 
ilrids,  the  fiihery  in  them  being  a* part  of  the  revenue.  In  northern  countries,  during  winter,  into  the  water,  and  flay 
winter  the  fiihery  thereon  is  the  moil  considerable  under  the  there  in  a  torpid  flate  till  the  return  of  warmth  revives 
ice,  with  nets  fpreading  more  than  200  or  300  fathoms,  and  them  again  in  fpiing.  The  qneftion  therefore,  I  believe, 
they  are  often  wound  by  ferews  and  engines  on  account  of  ought  tor  the  future  to  be  thus  ftated :  The  fwallows  in 
1  heir  weight.  All  the  people  that  were  queftioned  made  af-  Spain,  Italy,  France,  and  perhaps  fome  from  England,  re- 
fidavits  upon  oath  before  the  magistrates.  Firfl,  The  mo-  move  to  warmer  climates  ;  fome  Englifh  ones,  and  fome  in 
ther  of  the  countefs  Eehndorf  laid,  that  fhe  had  feen  a  bun-  Germany  and  other  mild  countries,  retire  into  clefts  and 
die  of  {wallows  brought  from  the  Frifhe-HafF  (a  lake  com-  holes  in  rocks,  and  remain  there  in  a  torpid  ftate.  In  the 
municating  with  the  Baltic  at  Pillaw),  which,  when  brought  colder  northern  countries  the  fwallows  immerfe  in  the  fea, 
into  a  moderately  warm  room,  revived  and  fluttered  about,  in  lakes,  and  rivers  ;  and  remain  in  a  torpid  flate,  under  icc, 
Secondly,  Count  Schileben  gave  an  inflrument  on  flamped  during  winter.  There  are  Hill  fome  objedlioas  to  this  latter 

after- 
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Swallow.  afTertion,  which  we  muft  remove.  It  is  faid,  Why  do  not 

- v - rapacious  fWh,  and  aquatic  quadrupeds  and  birds,  devour 

thefe  f wallows  ?  The  anfwer  is  obvious,  fwallows  choofe  on¬ 
ly  fuch  places  in  the  water  for  their  winter-retreat  as  are 
near  reeds  and  nifties ;  fo  that  finking  down  tbeie. between 
them  and  their  roots,  they  are  by  them  fecured  againft  the 
rapacioufnefs  of  their  enemies.  But  others  objecl,  Why 
are  not  thele  birds  caught  in  fuch  frefh  waters  as  are  conti¬ 
nually  harafTed  by  nets  ?  I  believe  the  fame  aniwer  which 
has  been  made  to  the  firft  objection  will  ferve  lor  this  like- 
wife.  Filhermen  take  care  to  keep  oft  with  then*  nets  from 
places  filled  with  reeds  and  rufhes,  for  fear  of  entangling  and 
tearing  their  net  ;  and  thus  the  fituation  of  lwallows  under 
water,  is  the  reafon  that  they  are  feldom  difturbed  jn  their 
filent  winter- retreats.  What  confirms  this  opinion  ftill 
more  is,  that  fwallows  were  never  caught  in  Prufha  according 
to  the  above-mentioned  affidavits,  but  with  thole  parts  of 
the  net  which  paffed  near  to  the  reeds  and  rufhes  ;  and  fome- 
times  the  fwallows  were  yet  faftened  with  their  feet  to  a 
reed,  when  they  were  drawn  up  by  the  net.  As  to  the  ar¬ 
gument  taken  from  their  being  fo  long  under  water  with¬ 
out  corruption,  I  believe  there  is  a  real  difference  between 
animals  fuffocated  in  water  and  animals  being  torpid  there¬ 
in.  We  have  examples  of  things  being  a  long  time  un¬ 
der  water  ;  to  which  we  may  add  the  intenfe  cold  of  thefe 
northern  regions)  which  prefer vts  them.  Who  would  have 
thought  that  fnails  and  polypes  might  be  diiie£ed,  and 
could  reproduce  the  parts  fevered  from  their  bodies,  if  it 
was  not  a  fadt  ?  Natural  hiftory  ought  to  be  lludied  as  a 
coile&ion  of  fa&s,  not  as  the  hiftory  of  our  gueffes  or  opi¬ 
nions.  Nature  varies  in  an  infinite  manner  ;  and  Providence 
has  diveriified  the  iiHindt  of  animals  and  their  economy,  and 
adapted  it  to  the  various  feafens  and  climates.” 

With  Mr  Kahn’s  concluding  observations  we  heartily 
concur.  Natural  hiftory  ought  to  be  lludied  as  a  collection 
from  this  very  notion  that  we  have 
ot  by  rea-  ftated  the  above  mentioned  opinions  fo  fully,  and  brought 
ani  ’K»  tut  together  the  faCts  which  the  belt  advocates  for  each  opinion 
have  judged  molt  proper  for  fuppoitiug  them.  We  are 
fenfiblc  of  the  great  improbability  of  the  third  opinion,  and 
know  that  many  arguments  have  been  ufed  to  prove  its  ab- 
furdity  :  fuch  as  thefe,  The  fwallow  is  lighter  than  water, 
and  therefore  cannot  fink ;  if  it  moults  at  all,  it  muft  moult 
under  water  during  its  torpid  date,  which  is  very  improba¬ 
ble  ;  there  is  no  inftance  of  land  animals  living  fo  long  under 
water  without  refp (ration.  Many  other  arguments  of  the 
fame  fort  have  been  advanced,  and  certainly  afford  a  fhort 
way  of  deciding  the  queftion  ;  but  unlefs  they  were  fat- 
ficient  to  prove  the  immeiTon  of  fwallows  a  phyfical  im- 
pofiibility,  they  arc  of  no  force  when  oppofed  to  the  evi¬ 
dence  of  teftimony,  ir  there  be  no  caufe  to  fufpedt  the  wit- 
neffes  of  inaccuracy  or  defrgn.  The  true  way  to  refute  fuch 
an  opinion  is  by  accurate  obfervation  and  experiment.  We 
have  not  heard  of  any  accurate  inquiries  being  made  by 
philofophers  in  thofe  northern  countries  where  fwallows  are 
laid  to  pals  the  winter  under  water.  The  count  de  Buffon, 
indeed,  fhut  up  fome  fwallows  in  an  ice-houfe  byway  of  ex¬ 
periment,  which  died  in  a  few  days  ;  but  as  he  does  not  tell 
us  what  precautions  he  took  to  make  the  experiment  fuc- 
ceed,  it  is  not  intitled  to  any  attention. 

Mr  John  Hunter  made  a  very  judicious  experiment  on 
the  banks  of  the  Thames,  which  is  deferibed  by  a  corre- 
jentleman  j  fpondent  in  the  Gentleman’s  Magazine,  who  aflerts  that  he 
lt  fr°m  Mr  Hunter  liimfelf. 

^  One  year  in  the  month  of  September,  he  prepared  a  room, 
with  every  accommodation  and  convenience  which  he  could 
contrive,  to  ierve  as  a  dormitory  for  fwallows,  if  they  were 
difpofed  to  fleep  in  winter.  He  placed  in  the  centre  a  large 
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tub  of  water  with  twigs  and  reeds,  See.  which  reached  to  Swallow. 
the  bottom.  In  the  corners  of  the  room  he  contrived  ar-  *  "  J 
tificial  caverns  and  hole?,  into  which  they  might  retire  ;  and  iVlr  Hun. 
he  laid  on  the  floor,  or  fufpended  in  the  air,  different  lengthster’s  expe- 
of  old  wooden  pipes,  which  had  formerly  been  employed  inriiwent  iu» 
conveying  w'ater  through  the  ftreets,  See.  gtnious. 

When  the  receptacle  was  rendered  as  complete  as  poflible, 
he  then  engaged  fome  watermen  to  take  by  night  a  large 
quantity  of  the  fwallows  that  hang  upon  the  reeds  in  the 
Thames  about  the  time  of  their  departure.  They  brought 
him,  in  a  hamper,  a  conliderable  number ;  and  had  fo  nice¬ 
ly  hit  the  time  of  their  capture,  that  on  the  very  day  fol¬ 
lowing  there  were  none  to  be  leen. 

He  put  the  fwallows  into  the  room  fo  prepared,  where 
they  continued  to  fly  about,  and  occafionally  perch  on  the 
twigs,  &c.  But  not  one  ever  retired  into  the  water,  the 
caverns,  holes,  or  wooden  pipes,  or  fhewed  the  leall  difpo- 
fition  to  glow  torpid,  &c.  In  this  fituation  he  let  them  re¬ 
main  till  they  all  died  but  one.  'This,  appearing  to  retain 
fome  vigour,  was  fet  at  liberty  ;  when  it  mounted  out  of 
fight,  and  flew  away.-  All  the  birds  lay  dead  (cattered 
about  the  room  ;  but  not  one  was  found  afleep  or  torpid, 
or  had,  if  the  correfpondent  remembers,  fo  much  as  crept 
into  any  of  the  receptacles  he  had  fo  provided.  7 

This  experiment  was  ingenious,  and  certainly  does  render  Cut  not 
the  dodirine  of  immerlion  much  more  improbable  ;  but  ft  decifive 
is  not  decifive  ;  for  it  may  flill  be  urged  by  the  advocates 
for  that  dodlrine,  as  Mr  Kalm  has  done,  that  it  may  only  northern 
be  in  the  colder  countries  where  fwallows  retire  into  theriiiujiefc* 
water.  We  formerly  faid  that  none  of  the  three  opinions 
are  fupported  by  fuch  evidence  as  to  fatisry  the  mind  com¬ 
pletely.  Opinions  which  refpecl  events  which  happen  every 
year  ought  to  be  confirmed  by  a  great  number  of  obferva- 
tions,  and  not  by  a  few  inltanees  divefted  of  almoft  all  their  J 
concomitant  circumftances.  Can  no  better  proofs  be  brought 
to  prove  the  migration  of  fwallows  than  thofe  of  Adaiifon 
and  Sir  Charles  Wager,  or  the  circumftances  mentioned  by 
Mr  White  and  Mr  Lafkey  refpedting  their  disappearing  ? 

We  ought  not  merely  to  know  that  fome  fwallows  have 
taken  a  fontherly  flight  in  autumn,  that  fome  have  been 
found  at  a  great  diflance  from  land  in  the  fpring,  or  in  har- 
veil ;  but  we  ought  to  know  to  what  countries  they  a  (dual¬ 
ly  retire.  Before  we  can  reft  fatisfied,  too,  that  it  is  a  ge¬ 
neral  fadl  that  lwallows  remain  in  a  torpid  Rate  during, 
winter,  either  in  caverns  or  in  the  bottom  of  lakes,  Sc c.  we 
muft  have  more  proofs  ;  wc  muft  know  what  fpecies  of  fwal¬ 
lows  they  are  faid  to  be,  in  what  countries  this  event  takes 
place,  andleveral  other  circumftances  of  the  fame  kind.  g 

We  cannot  help  being  of  opinion  that  much  remains  to  Many 
be  done  in  order  properly  to  afeertain  what  becomes  of  thethinS*  >’c* 
fwallows  in  Europe  during  winter.  It  would  be. necefiary, 
in  the  firft  place,  to  know  accurately  what  are  the  countries  orderTo*11 
in  which  fwallows  are  found.  2.  Do  they  remain  vifiblede  ermine 
the  whole  year?,  or,  if  they  difappear,  at  wlrat  feafon  doesthis  PoinC* 


this  happen,  and  when  do  they  appear  again  ?  3.  Do  they 

ever  appear  while  a  ftrong  north  wind  blows,  or  do  they  only, 
come  in  great  numbers  with  a  fouth  wind  ?  We  will  endea¬ 
vour  to  anfwer  fome  of  thefe  queftions  in  part ;  but  muft  re¬ 
gret,  that  all  the  information  on  this  fubjedt  which  we  have 
been  able  to  cull  from  the  bell  writers  in  natural  hiftory  is 
very  fcanty  ;  and  we  merely  give  it  by  way  of  fpecirnen, 
hoping  that  future  observations  will  fo  on  render  it  more 
complete.  ^ 

There  are  five  fpecies  which  vifit  Britain  during  the  A  ftw  im»- 
fummer  months  ;  the  common  or  chimney  fwallow,  the  mar.Portant 
tin,  fand  martin,  fwirt,  and  goat- fucker.  The  -  chimney fails 

fwallow  frequents  almoft  every  part  of  the  old  continent ; 
being  known  (fays  Dr  Latham)  from  Norway  to  the  Cape 
8  of 
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of  Good  Hope  on  the  one  fide,  and  from  Kamtfcliatka  to 
India  and  Japan  on  the  other.  It  is  alfo  found  in  all  parts 
of  North  America,  and  in  feveralof  the  Well  Indian  Iflands. 
In  Europe  it  difappears  during  the  winter  months.  It  ap¬ 
pears  generally  a  little  alter  the  vernal  equinox  ;  but  rather 
earlier  in  the  fouthern,  and  later  in  the  northern  latitudes. 
It  adheres  to  the  ufual  feafons  with  much  regularity  ;  for 
though  the  months  of  February  and  March  ihould  be  un¬ 
commonly  mild,  and  April  and  May  remarkably  cold,  it 
never  deviates  from  its  ordinary  time.  In  the  cold  fpring 
of  1740  tome  appeared  in  France  before  the  infe&s  on 
which  they  feed  had  become  numerous  enough  to  iupport 
them,  and  great  numbers  died  f.  In  the  mild  and  even 
warm  fpring  of  1774  they  appeared  no  earlier  than  ufual. 
They  remain  in  fome  warm  countries  the  whole  year.  Kol- 
ben  a  {lures  us  that  this  is  the  cafe  at  the  Cape  of  Good 
Hope  ;  but  (he  fays)  they  are  more  numerous  in  winter. 
Some  birds  of  this  fpecies  live,  during  winter,  even  in  Eu¬ 
rope  ;  for  example,  on  the  coafl  of  Genoa,  where  they  fpeud 
the  nifht  in  the  open  country  on  the  orange  fhrnbs. 

2.  The  martins  are  alfo  widely  diffufed  through  the  old  con¬ 
tinent  ;  but  the  countries  where  they  refide  or  vifit  have 
not  been  marked  by  naturalifts  with  much  attention.  3. 
The  f  and  martins  are  found  in  every  part  of  Europe,  and 
frequently  fpend  the  winter  in  Malta  Two  birds  of  this 
fpecies  were  feen  in  Perigord  in  France,  on  the  27th  Decem¬ 
ber  177 5,  when  there  was  a  foutherly  wind,  attended  with 
a  little  rain  ||.  4.  The  fwft  vilits  the  whole  continent  of 

Europe  ;  has  alfo  been  obferved  at  the  Cape  of  Good  Hope, 
and  in  Carolina  in  North  America.  5.  The  goat-fuckers  are 
not  very  common  birds,  yet  are  widely  fcattered  They 
are  found  in  every  country  between  Sweden  and  Africa  : 
they  are  found  alfo  in  India.  I11  April  the  fouth-weft  wind 
brings  them  to  Malta,  and  in  autumn  they  repafs  in  great 
numbers. 

Mr  Markwick  of  Catsfield,  near  Battle  in  Suffex,  has 
drawn  up  an  accurate  table,  expreffing  the  day  of  the  month 
on  which  the  birds,  commonly  called  migratory ,  appeared  in 
fpring,  and  difappeared  in  autumn,  for  16  years,  from  1768 
to  1783  inclufive.  The  obfervations  were  made  at  Catsfield. 
From  this  table  we  fhall  extract  the  dates  for  five  years,  and 
add  the  very  few  obfervations  which  we  have  been  able  to 
colled  refpeCting  the  time  when  the  fwallow  appears  and 
difappears  in  other  countries. 


1779* 

Firffen.  Lajl  feen. 

Chim.  Swal.  Ap.  14.  Od.  29. 

Martins  14.  13. 

Sand  Mart.  May  7. 

Swift  9. 

1 7  So. 

Chim.  Swal.  Nov.  3. 

Martins  Ap.  29.  3. 

'Sand  Mart.  81  Sep.  S. 

Swift  May  6.  8. 

1781. 

Chim-  Swal.  Ap.  8.  0<5l.  15. 

Mai  tins  May  12.  Sep.  7. 


Sand  Mart. 
Swift 

Chim.  Swal, 
Martins 
^and  Mart. 
Swift 

Chim.  Swal, 
Martins 
Sand  Mart. 
Swift 


i7Sr. 

Fir  ft  fen. 

Ap.  26. 
May  12. 
1782. 
Ap.  22. 

26. 
May  1*. 
18. 

17S5. 

Ap.  13. 
May  1. 
July  25. 
May  13. 


ledge  it  to  be  rattier  a  curious  than  an  important  inquiry;  8 walk* 
yet  it  is  one  which  mnft  be  highly  gratifying  to  everySwanW 
inind  that  can  admire  the  wifdom  of  the  Great  Arcliiteo. 
of  nature.  The  inttinCt  of  the  fwallow  is  indeed  wonder- 
ful  :  it  appears  among  U3  jull  at  the  time  when  infedts  be¬ 
come  numerous  ;  and  it  continues  with  us  during  the  hot 
weather,  in  order  to  prevent  them  from  multiplying  too 
much.  It  difappears  when  thefe  infedts  are  110  lono-er  ‘ 
troublefome.  It  is  never  found  in  folitude  ;  it  is  the  friend 


Ij<ifi fen. 
Sep.  1. 

1. 

Sep.  1. 
Nov.  2. 
AUg.  2$. 
28. 

Nov.  6. 

6. 

Sep.  1. 
Nov.  6. 


Chim.  Swal.  Swifts.  Martins.  3.  Mart. 


f  Bufforty 
ibid. 

|  IVhite's 
Hatural 
Hf«ry  of 
Selborne. 

§  Bujfan, 

ibid. 


In  Burgundy  f 

In  Selborne,  lHampfhire  f  Ap.  4. 
In  South  Zele,  Devoi.fhire  f  25. 

Ill  B'ackburn,  Lancafhire  f  aq. 

In  Upfal  in  Sweden  § 


Appear  about 

Ap.  9. 


Ap.  24, 
May  1 
Ap.  28 


Ap.  3c. 
May  15. 

May  9. 


Ap.  12. 


of 


and  always  takes  up  its  refidence  with 


that 


Were  tables  of  the  fame  kind  made  in  every  different 
country,  particularly  within  the  torrid  zone,  It  would  be 
eafy  to  determine  the  quefiion  which  we  have  been  confi- 
dering.  To  many,  perhaps,  it  may  not  appear  a  matter  of 
fuch  importance  as  to  be  worth  the  labour.  We  acknow- 


it  may  protect  our  houfes  and  our  flreets  from  being  annoy¬ 
ed  with  fwarms  of  flies. 

Sir  allow -Wort,  in  botany.  See  Asclepias. 
SWAMMERDAM  (John),  a  celebrated _ and  learned 
natural  philofopher,  was  the  fon  of  John  James  Swammer¬ 
dam,  an  apothecary  and  famous  natuialift  of  Amfherdam, 
and  was  born  in  (637.  His  father  intended  him  for  the 
church,  and  with  this  view  had  him  inflru&ed  in  Latin  and 
Greek  ;  but  he,  thinking  himfelf  unequal  to  fo  important  a 
talk,  prevailed  with  his  father  to  confent  to  his  applying 
himfelf  to  phyfic.  As  he  was  kept  at  home  till  he  fhould 
be  properly  qualified  to  engage  in  that  ltudy,  he  was  fre¬ 
quently  employed  in  cleaning  his  father's  curiofities,  and 
putting  every  thing  in  its  proper  place.  This  infpired  our 
author  with  an  eaily  tafte  for  natural  hiftory  ;  fo  that,  not 
content  with  the  furvey  of  the  curiofities  his  father  had  pur- 
chafed,  he  foon  began  to  make  a  collection  of  his  own, 
which  he  compared  with  the  accounts  given  of  them  by  the 
bell  writers.  When  grown  up,  lie  feriaufly  attended  to  his 
anatomical  and  medical  {Indies ;  yet  fpent  part  of  the  day 
and  the  night  in  difeovering,  catching,  and  examining  the 
flying  in  feds  proper  to  thole  times,  not  only  in  the  province 
of  Holland,  but  in  thofe  of  Guelderland  and  Utrecht. — 
i  luis  initiated  in  natural  hillory,  he  went  to  the  univerfity 
of  Leyden  in  1651  ;  and  in  1663  was  admitted  a  candidate 
of  phyfic  in  that  univerfity.  His  attention  being  now  en¬ 
gaged  by  anatomy,  he  began  to  conlider  how  the  parts  of 
the  body,  prepared  by  diffedtiou,  could  be  preferved,  and 
kept  in  conflant  order  for  anatomical  demonftration  ;  and 
herein  he  fucceeded,  as  he  had  done  before  in  his  nice  con¬ 
trivances  for  differing  and  managing  the  minuteft  infers. 
Our  author  afterwards  made  a  journey  into  France,  where  he 
fpent  fome  time  at  Saumur,  and  where  he  became  acquaint¬ 
ed  with  feveral  learned  men.  In  1667  he  returned  to  Ley¬ 
den,  and  took  his  degree  of  Dodtor  of  Phyfic.  The  next 
year  the  grand  duke  of  Tufcany  being  in  Holland  in  order 
to  fee  the  curiofities  of  the  country,  came  to  view  thofe  of 
our  author  and  his  father  ;  and  on  this  occafion  Swammer¬ 
dam  made  fome  anatomical  diffedtions  of  infedts  in  the  pre¬ 
fence  of  that  prince,  who  was  flruck  with  admiration  at  our 
author’s  great  fkill  in  managing  them,  efpecially  at  his  pro¬ 
ving  that  the  future  butterfly  lay  with  all  its  parts  neatly 
folded  up  in  a  caterpillar,  by  adtually  removing  the  integu¬ 
ments  that  covered  the  former,  and  extricating  and  exhibit¬ 
ing  all  its  parts,  however  minute,  with  incredible  ingenuity, 
by  means  of  inftruments  of  inconceivable  finenefs.  On  this 
occafion  the  duke  offered  our  author  12,000  florins  for  his 
fhare  of  the  collection,  on  condition  of  his  removing 
them  himfelf  into  Tufcany,  and  coming  to  live  at  the 
court  of  Florence  ;  but  Swammerdam,  who  hated  a  court 
life,  declined  his  highnefs's  propofal.  In  1663,  he  publifh- 
ed  a  General  Hiftory  of  Infedts.  About  this  time,  his  fa¬ 
ther  began  to  take  offence  at  his  inconfiderately  neglecting 
the  practice  of  phyfic,  which  might  have  fupported  him  in 
affluence;  and  would  neither  fupply  him  with" money  nor 
clothes.  This  reduced  him  to  fome  difficulties.  In  1675  he 
publifhed  his  Hiftory  of  the  Ephemeras ;  and  his  father  dy¬ 
ing  the  fame  year,  left  him  a  fortune  fufficient  for  his  fup- 

port: 
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poH  •  “but  he  did  not  long  furvive  him,  For  he  died  in  1682* 
Gatibius  gave  a  tranfktion  of  all  his  works  from  the  origi¬ 
nal  Dutch  into  Latin,  from  which  they  were  translated  into 
English,  in  folio,  in  1758*  The  celebrated  Bcferhaave  wrote 
his  lift. 

.SWAN,  in  ornithology.  See  As  AS. 

SWAN  PAN,  or  Chinefe  Abacus  ;  art  inftrument  for 
performing  arithmetical  operations,  deferibed  by  Du  Halde 
in  his  Hiftory  of  China. 

It  is  compofed  of  a  fmall  hoard,  Crofted  with  10  or  !2 
parallel  rods  or  wires*  each  fining  with  ivory  balls,  which 
are  fo  divided  by  a  partition  in  the  middle,  that  two  are  on 
one  fide  of  it,  and  five  on  the  other.  The  two  in  the  up- 
*  per  part  ft  and  each  for  five  units,  anti  each  of  the  five  in  the 
lower  part  for  orte.  “  In  joining  and  feparating  thefe  balls, 
they  reckon  much  as  we  do  with  counters  ;  butr  according' 
Gent,  Mag. to  our  author,  more  expeditioufly  than  Europeans  do  even 
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ith  figures.*’  This  is  hardly  credible ;  but  if  all  the  Chi¬ 
nefe  weights  and  meafures  be  decimally  divided,  as  by  hi& 
very  lame  defeription  of  the  fwanpan  they  would  appear 
to  be,  it  is  eafy  to  conceive  how  computation  may  be 
made  by  this  inftrument  very  expedifioufly.  The  inftru- 
ment,  too,  may  be  fo  contrived  as  to  fuit  any  divifion  of 
weights  and  meafures,  and  in  that  form  be  ufeful  to  the 
blind  ;  but  as  we  have  elfewhere  given  deferiptions  of  fupe- 
vior  inftruments,  for  their  accommodation  (fee  Blind)  it  is 
needlefs  to  offer  in  this  place  any  improvement  of  th efaan- 
pan. 

SWANEMOTE,  Swainmote,  or  Sweinmote.  See 
Fo  REST-Courts.  *  t 

SWEARING.  See  Oath. 

SWEAT,  a  fenfible  moifture  ifluing  from  the  pdres  of 
the  fkins  of  living  animals. 

The  excefs  of  it  dries  and  weakens  the  body,  deprives 
the  humours  of  their  watery  parts,  and  induces  the  blood  to 
an  inflammatory  and  atrabiliary  difpofition.  A  hidden  fup- 
prefiion  of  it  will  equally  hurt  as  well  as  a  fupprefiion  of  per- 
ipiration. 

SWEATING  sickness,  a  diforder  which  appeared  in 
England  about  the  year  1481,  and  was  by  foreigners  called 
the  Englif/j faeat.  It  returned  again  in  1485  ;  then  in  1506  ; 
afterwards  in  1517.  It  appeared  again  in  1528,  or  1529, 
at  which  time  alone  it  fpread  itfelf  to  the  Netherlands  and 
Germany :  a  circumftance  which  fhows  the  impropriety  of 
calling  it  the  Engliflo  fa  eat,  in  Latin  fudor  Anglic  anus;  be- 
fides,  Sennertus  takes  notice,  that  it  fpread  as  far  as  Den¬ 
mark,  Norway,  and  b ranee.  It  raged  again  in  1548. 

And  the  laft  return  of  it  in  London  was  in  1551,  when  it 
was  fo  violent  as  in  one  day  to  take  off  120  of  the  inhabi¬ 
tants  of  W  eftminfier.  Some  were  feized  abroad,  and  cut 
oft  in  the  road,  others  at  home.  Some  when  awake,  others 
when  faft  afleep.  Some  died  in  a  moment,  and  others 
in  one,  two,  three,  four,  or  more  hours  after  they  began  to 
fweat.  & 

SWEDEN,  one  of  the  moft  northerly  kingdoms  of  Eu¬ 
rope,  lying  between  Lat.  55.  20.  and  69.  30.  north,  and 
between  12°  and  320  eaft  from  London.  On  the  fouth  it 
js  bounded  by  the  Baltic,  on  the  north  by  Danifh  Lapland, 
on  the  eaft  by  Mufcovy,  and  on  the  well  by  the  mountains  of 
of  Norway,  being  800  miles  in  length  and  3  90  in  breadth. 

7  he  early  hiftory  of  Sweden  is  no  lefs  involved  in  fables 
t  lan  Jiat  of  moft  other  nations.  Some  hiftorians  have  pre¬ 
tended  to  give  regular  catalogues  of  the  princes  who  reigned 
m  Sweden  in  very  early  times;  but  they  differ  fo  much 

nong  t  emfelves,  that  no  credit  can  be  given  to  them, 
i  owever,  all  agree  that  ancient  Scandinavia  was  firft  go¬ 
verned  by  judges  eleded  for  a  certain  time  by  the  voice  of 

e  people.  Among  thefe  temporary  princes  the  country  ance  to 
vol.  AVIIL  Part  I. 


was  divided,  until,  in  the  year  of  the  world  2054,  accord- 
ing  to  fome,  or  1951,  according  to  others,  Eric,  or,  if  Weu^v^ 
believe  Puffendorf,  Suenon  was  raffed  to  the  fupreme  power* 
with  the  prerogatives  of  all  the  temporary  magiftrates  uni¬ 
ted  in  his  perfon  for  life,  or  until  his  conduct  fhould  merit 
depofition. 

From  this  very  early  period  till  the  year  1366  of  the' 

Chriftian  era,  the  hrflories  of  Sweden  prefent  us  with  no¬ 
thing  but  what  is  common  to  all  nations  in  their  early  pe¬ 
riods,  viz.  the  endlefs  combats  and  maftacres  of  barbarians, 
tending  to  no  other  purpofe  than  the  effufion  of  blood.  At  % 
the  time  juft  mentioned,  however,  Albert  of  Mecklenburg,  Albert  of 
having  concluded  a  peace  between  Sweden  and  Denmark,  Mecklen- 
which  tv/o  kingdoms  had  been  at  violent  war  for  fomeb!*rs  dew 
time  before,  was  proclaimed  king  of  Sweden.  The  peace^^o*^ 
was  of  fliort  duration,  being  broken  in  1368;  on  which 
Albert  entered  into  an  ofteniive  and  defensive  league  with 
the  earl  of  Holflein,  the  Jutland  nobility,  the  dukes  of  Self¬ 
wick,  Mecklenburg,  and  the  Hanfe-towns,  againft  the  kings  ^ 
of  Denmark  and  Norway.  Albert  proved  very  fuccdsful  War  with 
againft  Waldemar  king  of  Denmark  at  that  time,  driving  Denmark 
him  entirely  out  of  his  dominions;  but  he  himfelf  was  de-anc*^0IW 
feated  by  the  king  of  Norway,  who  laid  fiege  to  his  capi-Way* 
tal.  Soon  after  this,  a  new  treaty  of  peace  was  concluded, 
by  which  Albert  was  allowed  to  enjoy  the  crown  of  Swe¬ 
den  in  peace.  However,  having  formed  a  defign  of  render* 
mg  himfelf  abfolute,  he  fell  under  the  difpleafure  of  his  fub- 
jedls,  and  Margaret  of  Norway  was  proclaimed  queen  of 
Sweden  by  the  malecor.tents.  A  war  immediately  enfued, 
in  which  Albert  was  defeated  and  taken  prifoner  ;  but  as  fs  defeated 
the  princes  of  Mecklenburg,  the  earls  of  Holilein,  and  the  and  taken 
Hanfe  towns,  entered  into  a  league  in  his  favour,  the  warPrifoner 
was  fo  far  from  being  extinguifhed  by  this  event,  that  it  ra-  Margaret 
ged  with  more  fury  than  ever.  r  4  orrtay* 

At  length,  in  1  394,  the  contending  parties  came  to  an 
accommodation.  Albert  was  fet  at  liberty,  on  condition  Set  a^jher, 
that  he  Ihould  in  three  years  furrender  to  Margaret  all  pre-ty, 
tenfions  to  the  city  of  Stockholm  ;  and  the  Hanfe-tovvns 
en£a£e<^  pay  the  fum  of  60,000  marks  of  filver  in  cafe 
of  Albert’s  breach  of  faith.  Not  long  after  this,  Eric 
the  fon  of  Albert  died  ;  and  he,  having  no  other  child,  did 
not  think  it  worth  his  while  to  contend  for  the  kingdom 
of  Sweden  :  he  therefore  acquiefced  in  the  pretenfions  of 
Margaret,  and  palled  the  remainder  of  his  days  at  Meck¬ 
lenburg. 

Margaret  djed  in  14 1 5,  and  was  fucceeded  by  Eric  of  iVTargaret 
Pomerania.  I  his  prince’s  reign  was  cruel  and  opprefiive*s  fiicceeded 
to  the  laft  degree.  The  people  were  ruined  by  taxes  ;  andb?  Eric  a 
the  Danes  being  every  where  preferred  to  the  offices  of^™t*  ly* 
power,  committed  the  greateft  cruelties.  The  confequence  7 
of  this  was  a  revolt;  and  Charles  Canutfon,  grand  mare-A  general 
fchal  of  Sweden  and  governor  of  Finland,  having  joined  the revolt  takca 
malecontents,  was  declared  commander  in  chief  of  their  ar- 


my.  Eric  was  now  formally  depoied,  and  commenced  pi-pofed. 
rate  :  Canutfon  was  ctiofen  regent :  but  beginning  to  op- 
preis  the  people,  and  afpiring  openly  at  the  crown,  the 
Swedes  and  Danes  revolted  ;  in  confequence  of  which  a  re¬ 
volution  took  place,  and  Chriitoplier  duke  of  Bavaria,  ne¬ 
phew  to  Eric,  was  clioien  king  of  Denmark,  Sweden,  and 
Norway,  in  1442. 

On  the  acctflion  of  the  new  prince,  complaints  againft 
Canutfon  were  brought  from  all  quarters;  but,  through  the 
inteieft  of.  his  friends,  he  efcaped  the  punifhment  due  to 
him  ;  and  in  144S,  Chriitopher  having  died  after  a  tyrannical 
reign  or  fome  what  more  than  five  years,  he  was  raffed  to 
the  throne  at  which  he  had  fo  long  afpired.  However,  the 
kingdoms  of  Denmark  and  Norway  refufed  to  own  allegi- 
him ;  upon  which  a  war  immediately  commenced. 
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In  1454  peace  was  concluded,  and  Denmark  for  the  ore- 
fart  freed  from  the  Swedifh  yoke.  Neither  did  Canutfon 
loner  enjoy  even  the  crown  of  Sweden  itfelf.  Having  quar¬ 
relled  with  the  archbifhop  of  Upfal,  the  latter  formed  Inch 
a  {Irons  party  that  the  king  could  not  refill  him.  Chriftian 
kinn'  of  Denmark  was  called  to  the  throne  of  Sweden  ;  and  in 
urn  once  more  united  the  three  kingdoms.  He  enjoyed 
his  dignity  but  a  fhort  time;  for  having  begun  to  opprets 
his  fubjeds  in  an  arbitrary  manner,  he  was  obliged  to  retire 
to  Denmark  in  1463.  Katil  bilhop  of  Lincoptng,  who 
had  driven  out  the  king,  took  upon  himfelf  the  office  of  re¬ 
gent.  Next  year  Cln  iftian  returned  with  a  powerful  army  ; 
but  was  defeated.  The  people  then  thought  proper  to  re- 
cal  Canutfon  :  but  he,  on  his  firft  acceffion,  having  offend¬ 
ed  the  warlike  Bifhop  Katil,  was  by  him  defeated,  and  obli¬ 
ged  to  renounce  his  right  to  the  crown.  After  this  the 
kingdom  was  rent  into  fa&ions ;  between  whom  the  molt 
cruel  civil  wars  took  place,  until- the  year  1467,  when  Cannt- 
fon  was  again  recalled,  and  enjoyed  the  kingdom,  though 
not  without  difficulty  and  oppoiitiou,  till  his  death,  which 
happened  in  1470. 

The  confufion  in  which  the  Swedifh  affairs  had  been  to 
long  involved  did  not  ceafe  on  the  death  of  Canutfon.  Chvi- 
ftian  again  invaded  Sweden  ;  but  was  defeated  by  Steen 
Store,  nephew  to  the  late  king.  After  this  the  kingdom 
feems  to  have  remained/ in  peace  till  the  year  1487,  when  the 
Ruffians  invaded  Carelia,  committing  everywhere  the  great- 
eft  ravages.  Theie  were  foon  driven  out :  but  in  1 49 *7 *  a 
rupture  happening  betwixt  Sture  and  the  fenate,  an  offer 
was  made  of  the  Swediffi  ciown  to  John*  king  of  Denmark. 
This  prince  readily  accepted  the  offer,  and  was  crowned  ac¬ 
cordingly  ;  but  no  fooner  was  he  feated  on  the  throne  than 
he  became  odious  to  the  Swedes,  from  his  partiality  to  the 
Danes.  In  a  fhort  time  he  fet  out  for  Denmark,  leaving 
his  queen,  with  a  flrong  garrifon,  in  the  citadel  of  Stock¬ 
holm.  He  was  no  fooner  gone  than  the  capital  was  inveft- 
ed  :  and  though  the  queen  made  a  noble  defence,  fhe  was  at 
laft  obliged  to  capitulate,  on  condition  of  being  allowed  to 
pafs  into  Denmark.  All  the  garrifon  were  made  prifoners 
of  war,  and  the  queen  herfelf  was  confined  in  a  monafteiy 
till  the  following  year. 

The  Swedifh  affairs  continued  to  be  involved  in  the  fame 
dreadful  confufion  as  we  have  already  related,  until  the  year 
3520,  when  a  great  revolution  was  effected  by  Guftavus 
Ericfon,  a  nobleman  of  the  firft  rank,  who  reflored  the 
kingdom  to  its  liberty,  and  laid  the  foundation  of  its  future 
grandeur.  The  occafion  of  this  great  revolution  was  as  fol¬ 
lows  :  In  1518,  Chriftian  king  of  Denmark  invaded  Swe¬ 
den,  with  a  deiign  to  fubdue  the  whole  country  ;  but  being 
defeated  with  great  lofs  by  young  Steen  Sture,  the  regent 
at  that  time,  he  fet  fail  tor  Denmark.  But  meeting  with 
contrary  winds,  he  made  fever?.!  defeents  on  the  Swedifh 
coafl,  which  he  ravaged  with  all  the  fury  ot  an  incenfed 
barbarian.  The  inhabitants,  however,  bravely  defended 
themfelves,  and  Chriftian  was  reduced  to  the.utmo.ft  diflrefs  ; 
one  half  of  his  forces  having  perifhed  with  hunger,  and  the 
other  being  in  the  malt  imminent  danger  by  the  approach, 
of  a  rigorous  winter.  He  then  thought  of  a  ftratagem,, 
which  had  almoft  proved  fatal  to-  the  regent ;  for  having 
invited  him  to  a  conference,  at  which  he  defigned  either  to 
affaffinate  or  take  him  prifouer,  Sture  was  about  to  comply, 
had  not  the  fenate*  who  fufpe£bed  the  plot,  interpofed  and 
prevented  him.  Chriftian  then  offered  to  go  in  perfon  to 
Stockholm  in  order  to  confer  with  Sture,  upon  condition  that 
iix  hoftages  fhould  be  fent  in  his  room.  This  was  accord¬ 
ingly  done  ;  but  the  wind  happening  then  to  prove  favour¬ 
able,  he  fet  fail  for*  Denmark  with  the  hoftages,  of  whom 
Guftavus  Ericfon  was  one.  Next  year  he  returned  5  and 
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having  drawn  Sture  into  an  ambufh,  the  regent  received  a  3w e<ta« 
wound  of  which  he  died  fome  time  after.  The  kingdom  ' 
being  thus  left  without  a  head,  matters  foon  came  to  theHet ,'ach<N 
motC defperate  crifis-  The  army  difhanded  itfelf;  and  thercufly car/ 
fenate,  inftead  of  taking  proper  meafures  to  oppofe  the  ene-ne^fffu 
my,  fpent  their  time  in  idle  debates.  Chriftian  in  the 
time  advanced  into  the  heart  of  the  kingdom,  deflroying  lUvus  ^ 
every  thing  with  fire  and  fvvord,-  but  on  his  arrival  atfonisone. 
Stragnez,  he  granted  a  fufpenfion  of  arms,  to  give  the  peo¬ 
ple  time  to  deliberate  on  their  fituation,  and  to  refted  that  n 
they  might  eafily  get  rid  of  their  troubles  by  ele&ing  himlschofen 
king.  f'his  they  accordingly  did;  and  Chriftian  proved  and 
one  of  the  moft  bloody  tyrants  that  ever  fat  on  the  throne 
of  any  kingdom.  Immediately  after  his  coronation,  he  gavebloody 
grand  entertainments  for  three  days;  during  which  j:ime  he  tyrant, 
proje&ed  the  diabolical  defign  of  extirpating  at  once  all  the 
Swediffi  nobility,  and  thus  for  ever  preventing  the  people 
from  revolting,  by  depriving  them  of  their  propeF  leaders.  As 
the  tyrant  had  figned  articles,  by  which  he  promifed  indem¬ 
nity  to  all  who  had  borne  arms  againft  him,  it  became  ne- 
ceffary  to  invent  fome  caufe  of  offence  againft  thofe  whom 
he  intended  to  deftroy.  To  accompliffi  his  purpofe,  Gu- 
ftavus  Trolle,  formerly  aichbiffiop  ot  Upfal,  but  who  had 
been  degraded  from  that  dignity,  in  an  oration  before  hi$ 
majefty  lamented  the  demolition  of  Stecka,  his  place  of  reii- 
dence,  and  the  Ioffes  fuftained  by  the  fee  of  Upfal,  amount¬ 
ing  to  near  a  million  of  money.  He  then  proceeded  in  a 
bitter  accufation  againft  the  widow  and  the  fon -in -law  of 
Sture  the  late  regent,  comprehending  in  the  fame  accufa¬ 
tion  about  15  of  the  principal  nobility,  the  whole  fenate,  and 
the  burghers  of  Stockholm  The  confequence  of  this  was,  Mafiacm 
that  above  60  of  the  principal  nobility  and  people  of  firft  the  n  bi'i* 
rank  in  Sweden  were  hanged  up  as  traitors.  Innumerable^1 


other  cruelties  were  committed  ;  part  of  which  are  owned  u  ^ 


- ,  r ......  bets  to  ne 

by  the  Daniffi  hiftorians,  and  minutely  related  by  thofe  ofere<$U<U 
Sweden.  At  laft  he  departed  for  Denmark,  ordering  gib- he  pafta 
bets  to  be  ere&ed,  and  caufing  the  peafants  to  be  hanged  oualonS’ 
them  for  the  flighted:  offences,  all  the  way  as  he  paffed  along; 
and  it  is  related  of  him,  that  at  Jencoping  he  caufed  two 
boys,  one  of  ffiven  and  the  other  of  nine  years  of  age,  to  be 
whipped  to  death. 

This  monftrous  cruelty,  inftead  of  fecuring  him  on  the 
throne,  exafperated  the  whole  nation  againft  him.  It  has  l4 
already  been  mentioned,  that  Guftavus  Ericfon,  or,  as  he  is  Adventure* 
commonly  called,  Guftavus  Vafa ,  was  among  the  number 
of  the  hoftages  whom  Chriftian  had  perfidioufly  carried  to^^ 
Denmark  in  1519.  Large  promifes  had  been  made  in  or¬ 
der  to  reconcile  him  to  Chriftian,  and  threats  had  been  ufed 
for  the  fame  purpofe,  but  all  in  vain.  Secret  orders  were 
given  to  ftrangle  him  in  prifon;  but  the  officer  to  whom  the 
affaffination  was  committed  remonftrated  to  the  king  about 
the  confequences  ot  it,  and  prevailed  on  him  ta  change  the 
fentence  of  death  into  clofe. confinement  in  the  caltle  of  Co¬ 
penhagen.  Some  of  the  hoftages  perifhed  in  confequence- 
of  the  rigorous  treatment  they  met  with  ;  but  Guftavus- 
withftood  all  hardships.  At  laft  one  Banner,  a  Daniffi  no¬ 
bleman,  prevailed  on  the  king  to  put  him  into  his  hands,  in 
order  to  try  whether  or  not  he  could  prevail  upon  him  to 
change  his  fentiments.  The  king,  however,  told  Banner, 
that  he  muft  pay  6000  crowns  in  cafe  the  priioner  ffiould. 
make  his  efcape.  Banner  generoufly  affented  ;  and  having 
brought  the  noble  prifoner  to  his  fortrefs  of  Calo’in  Jut¬ 
land,  foon  allowed  him  all  the  liberty  he  could  defire,  and* 
otherwife  heaped  favours  upon  hitn.  All  this,  however, 
could  not  extinguifh  his  remembrance  of  the  cruelties  ©r 
Chiiftian,  and  the  defire  he  had  of  being  ferviceable  to  liis  15 
country.  He  therefore  determined  to  make  his  efcape  ;He  tfj 
and  the  liberty  he  enjoyed  foon  put  him  in  a  capacity  ofj™^ 
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Sweden.  effeXing  it.  Having  one  day  mounted  his  horfe,  under 
pretence  of  hunting  as  ufual  in  the  fo reft,  when  he  got  at  a 
proper  diftance,  he  changed  his  drefs  to  the  habit  of  a  pea¬ 
sant;  and  quitting  his  horfe,  he  travelled  for  two  days  ort 
foot  through  by-paths,  and  over  mountains  almofl:  impaf- 
fable,  arriving  on  the  third  at  Flenfburgh.  Here  no  one 
was  admitted  without  a  paffport  ;  and  Guftavus  dreaded 
presenting  himfclf  to  the  governor  or  the  officer  upon  guard, 
for  fear  of  being  difeovered.  Happily  for  him,  it  chan¬ 
ced  to  be  on  that  feafon  of  the  year  when  the  merchants 
of  Lower  Saxony  drove  a  confiderable  trade  in  cattle, 
which  they  purchafe  in  Jutland.  Guftavus  hired  himfelf 
to  one  of  thefe  merchants;  and  under  favour  of  his  dif- 
Arrives  at  guife  efcaped  out  of  the  Danifh  territories,  and  arrived  at 
Lubec.  Lubec. 

Banner  was  no  fooner  acquainted  with  his  efcape,  than 
he  fet  out  after  him  with  the  utmoft  diligence,  found  him 
at  Lubec,  and  reproached  him  with  great  warmth  as  un¬ 
grateful  and  treacherous ;  but  he  was  foon  appeafed  by  the 
arguments  urged  by  Guftavus,  and  efpecially  by  the  promife 
he  made  of  indemnifying  him  in  the  lofs  of  his  ranfotn. 
Upon  this  Banner  returned,  giving  out  that  he  could  not 
find  his  prifoner.  Chriftian  was  enraged  at  his  efcape,  ap¬ 
prehending  that  he  might  reverfe  all  his  defigns  in  Swe¬ 
den  ;  and  gave  orders  to  Otho  his  general  to  make  the 
itriXefljearch,  and  leave  no  means  untried  to  arreft  him. 
Guftavus  applied  to  the  regency  for  a  {hip  to  convey  him 
to  Sweden,  where  he  hoped  he  fhould  be  able  to  form  a  par- 
Attempts  ty  againft  the  Danes.  He  likewife  endeavoured  to  draw 
in  vain  to  the  regency  of  Lubec  into  his  meafures  ;  and  reafoned  with 
rfen cthC  mUC*1  Zeal  and  abJlity>  tbat  Nicholas  Gemins,  firft  con- 

iLubec  over  ™ras  entirely  gained  ;  but  the  regency  could  never  be 
to  his  fide,  prevailed  on  to  declare  for  a  party  without  friends,  arms, 
money,  or  credit.  However,  before  his  departure,  the  con- 
ful  gave  him  afiurances,  that  if  he  could  raife  a  force  Suf¬ 
ficient  to  make  head  againit  the  enemy  in  the  field,  he 
might  depend  on  the  fervices  of  the  republic,  and  that  the 
regency  would  immediately  declare  for  him.  Guftavus  de¬ 
fined  to  be  landed  at  Stockholm  ;  but  the  captain  of  the 
(hip,  either  having  fecret  orders  to  the  contrary,  or  bufinefs 
elte where,  fteered  a  different  courfe,  and  put  him  on  fhore 
near  Calmar  ;  a  city  hitherto  garrifoned  by  the  troops  of 
Chriflina  widow  of  the  regent.  In  truth,  the  governor 
j-g  held  this  place  for  his  own  purpofes,  and  only  waited  to 
H?  arrives  the  beft  terms  he  could  with  the  Danes.  When  Gu¬ 

st  Calmar,  ftavus  arrived,  he  made  himfelf  known  to  him  and  the  prin- 
hut  meets  cipal  officers  of  the  garrifon,  who  were  moftly  Germans, 
favourable  an<^  b*s  rellow-foldiers  in  the  late  adminiftrator's  army.  He 
reception,  flattered  himfelf  that  his  birth,  his  merit,  and  connexions, 
would  immediately  procure  him  the  command.  But  the 
mercenary  band,  feeing  him  without  troops  and  without  at¬ 
tendants,  regarded  him  as  a  defperate  perfon  devoted  to  de- 
ftruXion,  retufed  to  embrace  his  propofals,  and  even  threat¬ 
ened  to  kill  or  betray  him,  if  he  did  not  inftantly  quit  the 

Disappointed  in  his  expeXations,  Guftavus  departed 
with  great  expedition  ;  and  his  arrival  being  now  publicly 
known,  he  was  again  forced  to  have  recourfe  to  his  peafant’s 
difguife  to  conceal  him  from  the  Daniih  emiffaries  difperfed 
over  the  country  to  fearch  for  him.  Tn  a  waggon  loaded 
with  hay  he  pafled  through  every  quarter  of  the  Danifh 
*9.  army,  and  at  laft  repaired  to  an  old  family  caftle  in  Su- 

nfuftco  ^rn?ama*  Fl'om  hence  he  wrote  to  his  friends,  notify- 
him.  ln%  bl8. leturn  Sweden,  and  befeeching  them  to  afiemble 
all  therr  forces  in  order  to  break  through  the  enemy’s  army 
into  Stockholm,  at.  that  time  befieged  ;  but  they,  too, 

refilled  to  embark  in  fo  hazardous  and  defperate  an  at¬ 
tempt,  r 
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GuftaVUs  next  applied  himfelf  to  the  peafants :  but  they  S.velen.  ^ 
anfwered,  that  they  enjoyed  fait  and  herrings  under  the 
government  of  the  king  of  Denmark  ;  and  that  any  attempts  ^pplies-in 
to  bring  about  a  revolution  would  be  attended  with  certain  vain  to  the 
ruin,  without  the  profpeX  of  bettering  their  condition  ;pcafants* 
for  peafants  they  were,  and  peafants  they  fhould  remain, 
whoever  was  king.  At  length,  -  after  feveral  vain  attempts 
to  throw  himfelf  into  Stockholm,  after  that  city  was  fur- 
rendered  to  the  king,  after  the  hor  rid  maffacre  of  the  fenate,  v 
and  after  running  a  thoufand  dangers,  and  undergoing  hard-* 
fhips  and  fatigues  hardly  to  be  fupported  by  human  nature, 
he  formed  the  refolution  of  trying  the  courage  and  affeXiort 
of  the  Dalecarlians.  While  he  was  in  the  deeped  obfeurity, 
and  plunged  in  almofl:  unfurmoiintable  adverfity,  he  never 
relinquifhed  his  defigns  nor  his  hopes.  The  news  of  the 
mafiacre  had,  however,  very  near  funk  him  intd  defpon- 
dency,  as  thereby  he  loft  all  his  friends,  relations,  and  con¬ 
nexions,  and  indeed  almod  every  profpeX  of  fafety  to  him¬ 
felf  or  deliverance  to  his  country.  It  was  this  that  infpi- 
red  the  thought  of  going  to  Dalecarlia,  where  he  might  live 
with  more  fecurity  in  the  high  mountains  and  thick  woods 
of  that  country,  if  he  fhould  fail  in  the  attempt  of  exciting 
the  inhabitants  to  revolt.  tT 

Attended  by  a  peafant,  to  whom  he  was  known,  he  Arrive*  in 
travelled  in  difguife  through  Sudermania,  Nericia,  and Oaleca  lia, 
Weftermania,  and,  after  a  laborious  and  painful  journey,  ]*  r^ed 
arrived  in  the  mountains  of  Dalecarlia.  Scarce  had  he* 
finifhed  his  journey,  when  he  found  himfelf  deferted  by:0  -vo-k  int 
his  companion  and  guide,  who  carried  off  with  him  all  the  the  n*mcs 
money  he  provided  for  his  fubfiftence.  Thus  forlorn, 
deftitute,  half  ftarved,  he  entered  among  the  miners,  and 
wrought  like  a  have  under  ground,  without  relinquifhing 
his  hopes  of  one  day  afeending  the  throne  of  Sweden.  Hi3 
whole  profpeX  for  the  prefent  was  to  live  Concealed,  and 
gain  a  maintenance,  until  fortune  fhould  effeX  fomething 
in  his  favour:  nor  was  it  long  before  this  happened.  A[s 
woman  in  the  mines  perceived,  under  the  habit  of  a  pea-ed  a  ul  re- 
fant,  that  the  collar  of  his  fhirt  was  embroidered.  This  cir-Heved. 
cumftance  excited  cunofity  ;  and  the  graces  o^his  perfon 
and  eonverfation,  which  had  fomething  in  them  to  attiaX 
the  notice  of  the  meaneft  of  the  vulgar,  afforded  room  for 
fufpicion  that  he  was  fome  perfon  of  quality  in  difguife, 
forced  by  the  tyranny  of  the  government  to  feek  fhelter  in 
thefe  remote  parts.  The  flory  came  to  the  ears  of  a  neigh¬ 
bouring  gentleman,  who  immediately  went  to  the  mines  to' 
offer  his  proteXion  to  the  unfortunate  ftranger ;  and  was 
aftonifhed  on  recognizing  the  features  of  Guftavus,  vvhofe 
acquaintance  lie  had  been  at  the  univeriity  of  Upfal. 

Touched  with  compaffion  at  the  deplorable  fituation  of  fo 
diftinguifhed  a  nobleman,  he  could  fcarce  refrain  from  tears; 
but  however  had  prefence  of  mind  enough  not  to  make  the 
difeovery.  At  night  he  fent  for  Guftavus,  made  him  an  offer 
of  his  houfe,  and  gave  him  the  ftrongefl  affurances  of  his 
friendfhip  and  proteXion.  He  told  him,  he  would  meet  with 
better  accommodations,  and  as  much  fecurity  as  in  the 
mines;  and  that,  fhould  he  chance  to  be  difeovered,  he  would* 
with  all  his  friends  andvaflals,  take  arms  in  his  defence. 

This  offer  was  embraced  by  Guftavus  with  joy,  and  he 
remained  for  fome  time  at  his  friend’s  houfe  ;  but  finding 
it  impoffible  to  induce  him  to  take  part  in  his  defigns,  lie 
quitted  him,  and  fled  to  one  Peterfon,  a  gentleman  whom 
he  had  foimetly  known  in  the  fervice.  By  him  he  was  re¬ 
ceived  with  all  the  appearance  of  kmdnefs ;  and,  on  the 
very  firft;  propofal  made  by  Guftavus,  offered  to  raife  his 
vaffals.  Tie  even  named  the  lords  and  peafants  whom  he 
pretended  to  have  engaged  in  his  fervice  ;  but  in  a  very  few 
days  after,  he  went  fecietly  to  a  Danifh  officer,  and  gave 
him  information  of  what  had  paffed.  The  officer  immedi- 
D  d  %  ately 
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Sweden,  ately  caufed  the  houfe  to  be  furrotmded  with  foldiers,  in 
v  fuch  a  manner  that  it  feemed  impoflible  for  Guftavus  to 
Haga3very  make  hia  efcape.  In  the  interval,  however,  he  efcaped, 
15  a  row  ef-  being  warned  by  Peterfon’s  wife  of  the  treachery  of  her 
cape  from  huf-band,  and  by  her  direction  fled  to  the  houfe  of  a  clergy- 
ths  Dares.  mari)  frcr  friend.  By  him  Guftavus  was  received  with  all 
the  refpe<ft  due  to  his  owii  birth  and  merit ;  and  left  the 
domeftic  who  conduced  him  fhould  follow  the  treacherous 
example  of  his  mafter,  he  removed  him  to  the  church,  and 
conduced  him  to  a  fmall  clofet,  of  which  he  kept  the  key. 
Having  lived  for  fome  time  in  this  manner,  Guftavus  began 
to  confult  with  his  friend  concerning  the  moll  proper  me¬ 
thod  of  putting  their  fchemes  in  execution.  The  prieft 
advifed  him  to  apply  dire&ly  to  the  peafants  themfelves  ; 
told  him  that  it  would  be  proper  to  fpread  a  report,  that 
the  Danes  were  to  enter  Dalecarlra  In  order  to  eftablifh  new 
taxes  by  force  of  arms  ;  and  as  the  annual  feaft  of  all  the 
neighbouring  villages  was  in  a  few  days  to  be  held,  lie  could 
not  have  a  more  favourable  opportunity  :  at  the  fame  time 
he  promifed  to  engage  the  principal  perfons  of  the  diocefe 
in  his  intereft. 

24  0  * 

His  caufe  Agreeable  to  this  advice  Guftavus  fet  out  for  Mora, 
cfpmifed  by  where  the  feaft  was  to  be  held.  He  found  the  peafants 
S^t?alr-dy  informed  of  his  defigns,  and  impatient  to  fee  him. 

*  Being  already  prepoflefled  in  his  favour,  they  were  foon 
excited  to  an  enthufiafm  in  his  caufe,  and  inftantly  refolved 
to  throw  off  the  Danifli  yoke.  In  this  defign  they  were 
more  confirmed  by  their  fuperftition  ;  fome  of  their  old  men 
having  obferved  that  the  wind  had  blown  from  the  north 
while  Guftavus  was  fpeaking,  which  among  them  was  rec¬ 
koned  an  infallible  omen  of  fuccefs.  Guftavus  did  not 
give  their  ardour  time  to  cool,  but  inftantly  led  them  againft 
the  governor’s  caftle  ;  which  he  took  by  afTault,  and  put 
the  garrifon  to  the  fword.  This  inconiiderable  enterprife 
was  attended  with  the  moft  happy  confeqnences.  Great 
numbers  of  the  peafants  flocked  to  his  ftandard  ;  fome  of 
the  gentry  openly  efpoufed  his  caufe,  and  others  fupplied 
him  with  money.  Chriftian  was  foon  acquainted  with 
what  had  paffed  but  defpiflng  fuch  an  inconfiderable  ene¬ 
my,  he  fent  only  a  flender  detachment  under  the  command 
^  of  one  Soren  Norby,  to  affift  his  adherents  in  Dalecarlia. 
’The  Danes  Guftavus  advanced  with  5000  men,  and  defeated  a  body  of 
defeated.  Danes  commanded  by  one  Meleen  ;  but  he  was  ftrenuoufly 
oppofed  by  the  archbifhop  of  Upfal,  who  raifed  numerous 
forces  for  king  Chriftian.  The  fortune  of  Guftavus,  how¬ 
ever,  ftill  prevailed,  and  the  archbifhop  was  defeated  with 
great  lofs.  Guftavus  then  laid  liege  to  Stockholm  ;  but 
his  force  being  too  inconiiderable  for  fuch  an  undertaking, 
he  was  forced  to  abandon  it  with  lofs. 

This  check  did  not  prove  in  any  con fiderable  degree  de¬ 
trimental  to  the  affairs  of  Guftavus  ;  the  peafants  from  all 
^5  parts  of  the  kingdom  flocked  to  his  camp,  and  he  was  joined 
Horrid  by  a  reinforcement  from  Lubec.  Chriftian,  unable  to  fup- 
cruelty  °f  prefs  the  revolt,  wreaked  his  vengeance  on  the  mother  and 
ilian,  fl"  fifters  Guftavus,  whom  he  put  to  death  with  the  moft 
excruciating  torments.  Several  other  Swcdifti  ladies  he 
caufed  to  be  thrown  into  the  fea,  after  having  impofed  on 
them  the  inhuman  talk  of  making  the  facks  into  which  they 
were  to  be  inclofed.  His  barbarities  ferved  only  to  make 
his  enemies  more  refolute.  Guftavus  having  afifembled  the 
ftates  at  Wadftena,  he  was  unanimoufly  chofen  regent,  the 
diet  taking  an  oath  cf  fidelity  to  him,  and  promifing  to  aflift 
him  to  the  utmoft.  Having  thus  obtained  the  fan  ft  ion  of 
legal  authority,  he  purfued  his  advantages  againft  the  Danes. 
A  body  of  troops  appointed  to  throw  fuccours  into  Stock- 
holm  were  totally  cut  in  pieces  ;  and  the  regent  fending 
Suo-efs  of  ^ome  trooP8  into  Finland,  (truck  the  Danes  there  with  fuch 
Guftavus.  terror,  that  the  archbifhop  of  Upfal>  together  with  Slahog 
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and  Baldenaclcer  the  Danifh  governors,  fled  to  Denmark.  Swedes*. 
Chriftian  received  them  but  very  coldly,  apprehending  that 
their  flight  might  be  prejudicial  to  his  affairs  ;  and  in  a 
fliort  time  the  two  governors  were  put  to  death,  that  the 
king  might  have  an  opportunity  of  charging  them  with  be¬ 
ing  guilty  of  the  cruelties  which  they  had  committed  by 
his  order.  He  then  fent  exprefs  orders  to  all  his  governors 
and  officers  in  Finland  and  Sweden  to  maffacre  the  Svvedilh 
gentry  without  diftin&ion-  The  Swedes  made  reprifals  by 
maffacring  all  the  Danes  they  could  find  ;  fo  that  the  whole 
country  was  filled  with  bloodfhed  and  (laughter. 

In  the  mean  time  Guftavus  had  laid  fiege  to  the  towns 
of  Calmar,  Abo,  and  Stockholm ;  but  Norby  found  means 
to  oblige  him  to  raife  all  of  them  with  great  lofs.  Gufta¬ 
vus,  in  revenge,  laid  fiege  to  the  capital  a  third  time,  and 
petitioned  the  regency  of  Lubec  for  a  fquadron  of  fliips  and 
other  fuccours  for  carrying  on  the  fiege.  This  was  com¬ 
plied  with,  but  on  very  hard  conditions,  viz,  that  Guftavus 
fhould  oblige  himfelf,  in  the  name  of  the  ftates,  to  pay 
60,000  merks  of  filver  as  the  expence  of  the  armament  ; 
that,  until  the  kingdom  fhould  be  in  a  condition  to  pay  that 
fum,  the  Lubec  merchants  trading  to  Sweden  fhould  be 
exempted  from  all  duties  on  imports  or  exports  ;  that  all 
other  nations  fhould  be  prohibited  from  trading  with  Swe¬ 
den,  and  that  fuch  traffic  fhould  be  deemed  illicit ;  that 
Guftavus  fhould  neither  conclude  a  peace,  nor  even  agree  to 
a  truce,  with  Denmark,  without  the  concurrence  of  the 
regency  of  Lubec  ;  and  that  in  cafe  the  republic  fhould  be 
attacked  by  Chriftian,  he  fiiould  enter  Denmark  at  the 
head  of  20,000  men.  Upon  thefe  hard  terms  did  Gufta¬ 
vus  obtain  affiftance  from  the  regency  of  Lubec  ^  nor  did 
his  dear-bought  allies  prove  very  faithful.  They  did  not 
indeed  go  over  to  the  enemy  ;  but  in  a  fea-fight,  where  the 
Danes  were  entirely  in  the  power  of  their  enemies,  they 
fuffered  them  to  efcape,  when  their  whole  force  might 
have  been  entirely  deftroyed.  This  treachery  had  well  nigh 
ruined  the  affairs  of  Guftavus;  for  Norby  was  now  making 
preparations  effe&ually  to  relieve  Stockholm ;  in  which  he 
would  probably  have  fucceeded  :  but  at  this  critical  period 
news  arrived  that  the  Danes  had  unanimoufly  revolted,  and 
driven  Chriftian  from  the  throne  ;  and  that  the  king  had 
retired  into  Germany,  in  hopes  of  being  reftored  by  the  arms 
ofliis  brother-in  law  the  emperor.  On  hearing  this  news, 

Norby  retired  with  his  whole  fleet  to  the  ifland  or  Goth¬ 
land,  leaving  “but  a  (lender  garrifon  in  Calmar.  Guftavus 
did  not  fail  to  improve  this  opportunity  to  his  own  advan¬ 
tage,  and  quickly  made  himfelf  mafter  of  Calmar.  Mean 
time /Stockholm  continued  clofely  invefted  ;  but  Guftavus 
thought  proper  to  protratt  the  fiege  until  he  fhould  get 
himfelf  ele&ed  king.  Having  for  this  purpofe  called  a  ge¬ 
neral  diet,  the  firft  ftep  was  to  fill  up  the  vacany  in  the  ie- 
nate  occafioned  by  the  maftacres  of  Chriftian.  Guftavus 
had  the  addrefs  to  get  fuch  nominated  as  were  in  his  in¬ 
tereft  ;  and  of  confequence  the  affembly  was  no  foor.er  met, 
than  a  fpeech  wag  made,  containing  the  higheft  encomiums 
on  Guftavus,  fet  ting  forth  in  the  ftrongeft  light  the  many  He  N  cho- 
eminent  fervices  he  had  done  for  his  country,  Rnd  conclu- fen  king 
ding  that  the  ftates  would  (how  themfelves  equally  ungrate-  SweJcn* 
ful  and  blind  to  their  own  intereft  if  they  did  not  immedi¬ 
ately  elect  him  king.  This  propofal  was  acceded  to  by 
fuch  tumultuous  acclamations  that  it  was  impoflible  to  col¬ 
lect  the  votes  ;  fo  that  Guftavus  himfelf  acknowledged, 
that  their  affection  exceeded  his  merit,  and  was  more  agree¬ 
able  to  him  than  the  effects  of  their  gratitude.  He  was 
urged  to  have  the  ceremony  of  his  coronation  immediately 
performed  :  but  the  king  having  fome  defignS  on  the  clergy, 
did  not  think  proper  to  comply  with  their  requeft,  as  he 
would  have  been  obliged  to  take  an  oath  to  preferve, them 
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privileges. — Indeed  he 
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had  not  been 


Sweden.  In  their  rights  and  k 

i — -v - 'lono-  feated  on  the  throne  before  he  incurred  the  diiplealure 
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of  that  body  ;  for  having  large  arrears  due  to  the  army, 
the^ckrgy,  with  feveral  other  incumbrances,  Guftavus  found  it  neceffary 
and  favourno  raife  large  contributions  on  the  clergy.  On  this  he  wa8 
the  reform- accafecj  0f  avarice  and  lierefy  before  the  pope's  nuncio, 
eddoc-  Guftavus  took  the  proper  methods  for  defending  himfelf 
againft  thefe  accufarions  ;  and  in  a  fhort  time  after  fhow- 
ed  a  great  partiality  for  the  dodlrines  of  Luther,  which 
by  this  time  had  been  preached  and  received  by  many 
people  in  Sweden,  This  embroiled  him  more  than  ever 
with  the  ecclefiaftics  ;  and  it  foon  appeared,  that  either 
Guftavus  mu  ft  refign  his  throne,  or  the  clergy  fome  part  of 
the  power  they  had  afiumed.  Matters  were  driven  to  ex¬ 
tremities  by  the  kinp-’s  allowing  the  feriptures  to  be  trail f- 
lated  into  the  Swedifh  language.  In  15  26,  the  king,  find¬ 
ing  them  entering  into  a  combination  againft  the  reformifts, 
Renounces  went  to  Upfal,  and  publicly  declared  his  refolution  of  re- 
the  Hopifh  ducing  the  number  of  opprefiive  and  idle  monks  and  prielts, 
re!i^*Jan(i  who,  under  pretence  of  religion,  fattened  on  the  fpoils  of 
i'roteflam-  the  uiduftrious  people.  At  laft,  taking  advantage  of  the 
ifm.  war  between  the  pope  and  Charles  V.  of  Spain,  he  declared 

himfelf  to  be  of  the  reformed  religion,  and  eftablifhed  it 
throughout  his  dominions  ;  and  at  the  fame  time,  to  humble 
the  arrogance  of  the  Ecclefiaftics,  he  gave  the  fenators  the 
precedency  of  them,  and  in  many  other  refpe6ts  degraded 
them  from  the  dignities  they  formerly  enjoyed.  For  fome 
time  the  flates  hefttated  at  fupporting  the  king  in  his  work 
of  reformation  ;  infomuch,  that  at  laft  he  threatened  to  re- 
fign  the  kingdom,  which,  he  faid,  was  doomed  to  perpetual 
flavery  either  to  its  temporal  or  fpiritual  tyrants.  On  this 
the  ftates  came  into  Iris  meafures,  and  retrenched  the  privi- 
3 i  res  of  the  ecclefiaftics  in  the  manner  he  p**opofed.  Seve- 
D‘ (turban-  ral  difturbances,  however,  enfned.  An  impoftor,  who  pre- 
ccs  m  cor-  tended  to  be  of  the  family  of  Sture  the  former  regent,  ha- 
ring  claimed  the  throne,  the  Dalecarlians  revolted  in  his 
favour;  but  on  the  approach  of  a  powerful  army  fent  by 
Guftavus,  they  fuhmitted  to  his  terms.  Soon  after,  Luthe¬ 
ran  pro Tcffors  were  eftablifhed  in  every  diocefe  ;  upon  which 
a  new  rebellion  enfued.  At  the  head  of  this  was  Thure 
Johanfon,  who  had  married  the  king's  filer.  Several  of 
t  he  nobility  joined  him  ;  and  the  king  of  Denmark  alfo  ac¬ 
ceded  to  their  caufe,  thinking,  by  means  of  thefe  diftur¬ 
bances,  to  reunite  the  three  kingdoms  of  Sweden,  Den¬ 
mark,  and  Norway,  as  they  had  formerly  been.  But  Gu« 
ftavus  prevailed,  and  the  rebels  were  obliged  to  take  refuge 
in  Denmark.  A  frtfh  accident,  however,  had  like  to  have 
embroiled  matters  worfe  than  before.  The  fubfidy  granted 
to  the  regency  of  Lubec  was  (till  due  ;  and  for  the  payment 
of  it  the  ftates  granted,  to  the  king  all  the  uf clefs  bells  of 
the  churches  and  monafteries.  The  people  were  fnocked 
at  the  faerilege  ;  and  the  Dalecarlians  again  betook  them- 
felves  to  arms.  Intimidated,  however,  by  the  courage  and 
vigorous  conduct  of  the  king,  they  again  fubmitted,  and 

32  were  taken  into  favour.  But  tranquillity  was  not  yet  reitored. 
Unfuccefs-  Chriflian  having  eftablifhed  a  powerful  mtereft  in  Norway, 

a“f^Ttonce  more  made  an  attempt  to  recover  his  kingdoms,  and 
an.  n  wr*  j°lncd  by  the  Dalecarlians  ;  but  being  defeated  by  the 
Swedifh  forces,  he  was  forced  to  return  to  Norway,  where, 

33  beinr  obliged  to  capitulate  with  the  Darriih  generals,  he 
The  crown  was  kCpt  prifoner  all  his  life. 

hereditary.  *n  1 5 Guftavus  having  happily  extricated  himfelf  out 

34  of  all  his  troubles,  prevailed  on  the  ftates  to  make  the  crown 
Unfuccefs-  hereditary  in  his  family  ;  after  which  lie  applied  himfelf  to 
tlation  for  ^  encouragement  of  learning  and  commerce.  A  treaty 
a  marriage  was  l*et  loot  for  a  marriage  between  his  eldeft  fon  Eric 
with  Queenantl  Eh/.abeth  queen  of  England.  The  prince’s  brother, 
Elizabeth.  duke  John,  went  over  to  England,  and  1  elided  for  fome 
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time  at  the  court  of  London  with  great  fplendour.  Fie  Sweden^ 
returned,  full  of  expeditions  of  fuccefs ;  but  bringing  with  ■ 

him  no  fort  of  proofs  in  writing,  his*  father  foon  perceived 
that  he  had  been  the  dupe  of  Elizabeth’s  fuperior  policy. 

However,  at  laft  he  allowed  Prince  Eric  to  go  in  perfon  to 
England;  but  before  he  could  embark,  the  death  of  Gu- 
ftavus  made  him  lay  atide  all  thoughts  of  the  voyage  and 
marriage.  •'  35 

Guftavus  Vafa  died  in  1560,  and  was  fucceeded  by  his  Guftavus 
fon  Eric  XIV.  The  new  king  was  a  man  poffefled  of  a^l fucceeded3 
the  exterior  ornaments  which  give  an  air  of  dignity  to  the^  £rjc  a 
perfon ;  but  he  had  neither  the  prudence  nor  the  penetration  of  weak  and 
his  lather.  He  created  the  iirft  nobility  that  were  ever  known  imprudent 
in  Sweden  ;  which  he  hadnofooner  dene  than  he  quarrelled  Prmce* 
with  them,  by  palling  fome  adls  which  they  thought  deroga¬ 
tory  to  their  honour  and  dignity.  The  whole  courfe  of  his  reign 
was  dillurbed  by  wars  with  Denmark,  and  difputes  with  his 
own  fubje&s.  In  the  former  he  was  unfortunate,  and  to¬ 
wards  the  latter  he  behavd  with  the  greateft  cruelty.  At 
laft,  by  the  torments  of  his  own  confcience,  it  is  faid,  he 
run  mad.  He  afterwards  recovered  his  fenfes,  but  was£r;c^eDOj 
thereupon  dethroned  by  his  brothers  ;  of  whom  Duke  John,fC(^  ancj 
who  had  been  hitherto  kept  prifoner  by  Eric,  fucceeded  him  fucceeded 
in  the  kingdom.  by  his  bro- 

This  revolution  topk  place  in  the  year  1568,  but  with  J°Lu 
no  great  advantage  to  Sweden.  Difputes  about  religion 
between  the  king  and  his  brothers,  and  wars  with  Mufcovy, 
threw  matters  into  the  utmoft  confufion.  At  laft  prince  Prince  St- 
Sigifmund,  the  king’s  fon,  was  cliofen  king  of  Poland,  gifmurd 
which  proved  the  fource  of  much  trouble  to  the  kingdom. 

He  was  eledled  on  the  following  conditions,  viz.  That  there 
fhould  be  a  perpetual  peace  between  the  ftates  of  Poland 
and  Sweden  ;  that,  on  the  death  of  his  father,  prince  Sigif- 
mund  fhould  fucceed  to  the  throne  of  Sweden  ;  that,  oa 
urgent  occasions,  he  might,  with  the  confent  of  the  ftates, 
return  to  Sweden ;  that  he  fhould  maintain,  at  his  own  ex¬ 
pence,  a  fleet  for  the  fervice  of  Poland  ;  that  he  fhould  can¬ 
cel  a  debt  which  had  been  long  due  from  the  crown  of  Po¬ 
land  to  Sweden  ;  that,  with  the  confent  of  the  flates,  he 
fhould  build  live  fortreffes  on  the  frontiers  of  Poland  ;  that 
he  ihould  have  liberty  to  introduce  foreign  foldiers  into  the 
kingdom,  provided  he  maintained  them  at  his  own  expence  5 
that  he  Ihould  not  make  ufe  of  Swedifh  conn fe Hors  m  Poland 
that  he  fhould  have  his  body- guard  entirely  of  Poles  and 
Lithuanians  ;  and  that  he  fhould  annex  to  Poland  that  pan  '  38 
of  Livonia  now  fubjedl  to  Sweden.  In  1500  .king  John  Succeeds  to 
died  ;  and  as  Sigifmund  was  at  a  diftance,  every  thing  crown 

into  the  utmoft  confufion  :  the  treafury  was  plundered,  and  " 
the  wardrobe  quite  fpoiled,  before  even  duke  Charles  could 
come  to  Stockholm  to  take  the  adminiftration  into  Iris  hands 
until  king  Sifgifmund  fhould  return.  This,  however,  was 
far  from  being  the  greateft  difafter  which  befel  the  nation 
at  this  time.  It  was  known  that  the  king  had  embraced 
the  Popifh  religion,  and  it  was  with  good  reafon  fufpefled 
that  he  would  attempt  to  reftore  it  upon  his  arrival  in  Swe¬ 
den.  Sigifmund  alfo  was  obliged,  on  leaving  Poland,  to 
promife  that  he  would  flay  no  longer  in  Sweden  than  was 
necefLry  to  regulate  his  affairs. .  Thefe  circumftances  ferved 
to  alienate  the  minds  of  the  Swedes  from  their  fovereign  even 
before  they  faw  him  ;  and  the  imiverfal  dilTatisfa&ion  was 
increafed,  by  feeing  him  attended,  on  his  arrival  in  Sweden 
m  1 593 >  by  Malafpina  the  pope’s  nuncio,  to  whom  he  made 
a  prefen t  of  30,000  ducats  to  defray  the  expences  of  his 
journey  to  Sweden. 

What  the  people  had  forefeen  was  too  well  verified  :  the 
king  refufed  to  confirm  the  Protellants  in  their  religious 
privileges,  and  fh owed  iuch  partiality  on  all  occalions  to  the  ^  P’drrf 
Papifte,  tlmt  a  party  was  formed  againft  him;  at  the  head^mTt' 
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'Swe-’en.  0f  vvliicli  was  duke  Charles  his  uncle.  Remonftrances,  ac- 

-  companied  with  threats,  took  place  on  both  fides  ;  and  at 

an  inter view  between  the  king  and  Charles,  the  difpute 
would  have  ended  in  blows,  had  they  not  been  parted  by 
fome  of  the  nobility.  This,  however,  made  fuch  an  impref- 
fion  upon  Sigifmund,  that  he  was  apparently  reconciled  to 
his  brother,  and  promifed  to  comply  with  the  inclinations  of 
the  people  in  every  refpea,  though  without  any  inclination 
to  perform  what  he  had  promised.  1  lie  agreement,  indeed, 

A0  was  fcarce  made,  before  Sigifmund  conceived  the  horrid 
TFormsa  de  defign  of  murdering  his  uncle  at  the  Italian  comedy  aded 
ti^p  of mur-t]ie  nJoht  after  his  coronation.  The  duke,  however,  ha- 
derirg  his  v,;ng  not;ce  of  t]ie  p]otj  fOUnd  means  to  avoid  it.  This  en- 
t3nC  C‘  '  raged  the  king  fo  much,  that  he  refolved  to  accompli ih  his 
defigns  by  force  ;  and  therefore  commanded  a  Polifh  army 
to  march  towards  the  frontiers  of  Sweden,  where  they  com- 
mitted  all  the  ravages  that  could  be  expected  from  an  en¬ 
raged  and  cruel  enemy.  Complaints  were  made  by  the  Pro- 
left  ant  clergy  to  the  fenate  :  but  no  other  reply _  was  made 
them,  than  that  they  flrould  abftain  from  thefe  bitter  invec- 
'tives  and  reproaches,  -which  had  provoked  the  Catholics,  un¬ 
til  the  king’s  departure  ;  at  which  time  they  would  be  at 

more  liberty.  ... 

In  1595  Sigifmund  fet  fail  for  Dantzic,  leaving  the  ad- 
minillration  in  the  hands  of  duke  Charles.  The  confe- 
quencc  of  this  was,  that  the  dilfenfions  which  had  already 
,  taken  place  being  continually  increafed  by  the  obftinacy  of 
Sipifmund  the  king,  duke  Charles  afi'umed  the  fovereign  power  ;  and 
alcpcfed,  in  1604  Sigifmund  was  formally  depofed,  and  his  uncle 
andwfnc-  Quarles  IX.  raifed  to  the  throne.  He  proved  a  wife  and 
ChfrlesYx  brave  prince,  restoring  the  tranquillity  of  the  kingdom,  and 
carrying  on  a  war  with  vigour  againft  Poland  and  Den¬ 
mark.  "  He  died  in  161 1,  leaving  the  kingdom  to  his  fon, 
the  celebrated  Guftaviis  Adolphus. 

%  Though  Charles  IX.  by  his  wife  and  vigorous  condud 

State  of  had  in  a  great  meafure  retrieved  the  affairs  of  Sweden, 
Sweden  on  they  were  ft  ill  in  a  very  difagreeable  fituation.  The  ft- 
nances  of  the  kingdom  were  entirely  drained  by  a  feries 
of  wars  and  revolutions ;  powerful  armies  were  preparing 
in  Denmark,  Poland,  and  Ruffia,  while  the  Swedifti 
troops  were  not  only  nfferior  in  number  to  their  enemies, 
but  the  government  was  deftitute  of  refources  for  their  pay¬ 
ment. 

Though  the  Swedifh  law  required  that  the  prince  fhould 
have  attained  his  18th  year  before  he  was  of  age,  yet  fuch 
lowed  to  af-ffriking  marks  of  the  great  qualities  of  Guftavus  appeared, 
iume  the  that  he  was  allowed  by  the  dates  to  take  upon  him  the 
adminiftr^?fi.mjnijJration  even  before  this  early  period.  His  firft  ad 
tion  ^  bile  to  ftfume  all  the  crown-grants,  that  he  might  be  the 
better  able  to  carry  on  the  wars  in  which  he  was  unavoid¬ 
ably  engaged  ;  and  to  fill  all  places,  both  civil  and  military, 
with  perfons  of  merit.  At  the  head  of  domeftic  and  foreign 
affairs  was  placed  chancellor  Ox^nftiern,  a  perfon  every  way 
equal  to  the  important  truft,  and  the  choofing  of  whom  im- 
preffed  mankind  with  the  higheft  opinion  of  the  young 
monarch’s  penetration  and  capacity. 

Soon  after  his  acceflion,  Guftavus  received  an  embaffy 
from  James  I.  of  Britain,  exhorting  him  to  make  peace 
with  liis  neighbours.  4  hi3  was  feconded  by  another  from 
Holland.  But  as  the  king  perceived  that  the  Danifh  mo¬ 
narch  intended  to  take  every  opportunity  of  crufhing  him, 
he  refolved  to  ad  with  fuch  vigour,  as  might  convince  him 
He  invades  that  he  was  not  eafily  to  be  overcome.  Accordingly  he 
Denmark,  broke  into  Denmark  with  three  different  armies  at  once  ; 

obliges  a|Uj  though  the  enemy’s  fuperionty  at  fea  gave  them  great 
con  dude  a*  advantages,  and  the  juimber  of  the  king’s  enemies  diftra&ed 
pace.  his  attention,  he  carried  on  the  war  with  fuch  fpirit,  that  in 
j  6 1 3  a  peace  was  concluded  upon  good  terms.  Phis  war 
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being  finished,  the  king  applied  himfelf  to  civil  polity,  and  Sweden, 
made  fome  reformations  in  the  laws  of  Sweden.  In  1615,  v—W 
hoftilities  were  commenced  againft  Ruffia,  on  account  of 
the  refufal  of  that  court  to  reftore  fome  money  which  had 
been  formerly  lent  them.  The  king  entered  Ingria,  took  R^a  in. 
Kexholm  by  ftorm,  and  was  laying  fiege  to  Plefcow,  when,  vaded  wit* 
by  the  mediation  of  James  l.  peace  was  concluded,  on  con-futCch 
dition  of  the  Ruffians  repaying  the  money,  and  yielding  to 
Sweden  fome  part  of  their  territory.  In  this  and  the  former 
war,  notwithftanding  the  (hortnefs  of  their  duration,  Gu¬ 
ftavus  learned  the  rudiments  of  the  military  art  for  which  ^ 
he  foon  became  fo  famous.  He  is  faid,  indeed,  to  have  Extract, 
catched  every  opportunity  of  improvement  with  a  quicknefsj^yiiiiii. 
of  undemanding  feemingly  more  than  human.  In 
campaign,  he  not  only  learned,  but  improved,  all  the  mi-  * 
litary  maxims  of  La  Gardie,  a  celebrated  general,  brought 
the  Swedifh  army  in  general  to  a  more  fteady  and  regular 
difeipline  than  had  formerly  been  exercifed,  and  formed  and 
feafoned  an  invincible  body  of  Finlanders,  who  had  after- 
waids  a  very  confiderable  fhare  in  the  victories  of  the 
Swedes. 

Peace  was  no  fooner  concluded  with  Ruffia,  than  Gufta- 
vus  was  crowned  with  great  foiemnity  at  Upfal.  Soon 
after  this,  Guftavus  ordered  his  general  La  Gardie  to  ac¬ 
quaint  tlie  Polifh  commander  Codekowitz,  that  as  the  truce 
between  the  two  kingdoms,  which  had  been  concluded  for 
two  years,  was  now  expired,  he  deftred  to  be  certainly  in¬ 
formed  whether  he  was  to  expeft  peace  or  war  from  his^4J 
mafter.  In  the  mean  time,  having  borrowed  money  of 
Dutch  for  the  redemption  of  a  town  from  Denmark,  he t„rvjew 
had  an  interview  on  the  frontiers  with  Chriftian  the  king  with  the 
of  that  country.  At  this  interview,  the  two  monarchs  con“^ngm°^ 
ceived  the  utmoft  efteem  and  friendfhip  for  each  other  ;  and  tnmar- 

^  .  ...  ,  #-.1  -n*  n  . 
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•Guftavus  obtained  a  promife,  that  Chriftian  would  not  aliitt for 
.Sigifmund  in  any  defigns  he  might  have  againft  Sweden,  war wth 
In  the  mean  time,  receiving  no  fatisfa&ory  anfwer  fr®ml>0^' 
Poland,  Guftavus  began  to  prepare  for  war.  Sigifmund 
entered  into  a  negotiation,  and  made  fome  pretended  con- 
cefiicns,  with  a  view  to  feize  Guftavus  by  treachery  ;  but 
the  latter  having  intimation  of  his  defign,  the  whole  nego¬ 
tiation  was  changed  into  reproaches  and  threats  on  the  part 
of  Guftavus.  .  48 

Immediately  after  this,  Guftavus  made  a  tour  in  difguife Marries 
through  Germany,  and  married  Eleonora  the  daughter  ofE^'V 
the  ele&or  of  Brandenburg.  He  then  refolved  to  enter 
heartily  into  a  war  with  Poland  ;  and  with  this  view  fet  fail ^8^ 
for  Riga  with  a  great  fleet,  which  carried  20,000  men. burg. 
The  place  was  well  fortified,  and  defended  by  a  body  of 
veterans  enthufiaftically  attached  to  Sigifmund.  A  dread¬ 
ful  bombardment  enfued ;  the  ftreets  were  raked  by  the  49 
cannon,  and  the  houfes  laid  in  afhes  by  the  bombs  ;  theRiga^ 
moat  was  filled  up,  one  of  the  half-moans  taken  by  ftorm, 
and  the  ftrong  fortrefs  of  Dunamund  was  reduced.  The 
cannon  having  now  effected  a  breach  in  another  part  of  the 
walls,  Guftavus  refolved  to  make  a  general  aflault.  F or  this 
purpofe  a  flying  bridge  over  the  moat  was  contrived  by  his 
majelly  ;  for  though  the  ditch  was  filled  with  fafeines  and 
rubbifh,  it  ftill  contained  too  much  water  to  admit  the  paf* 
fage  of  a  large  body  of  men.  The  foldiers,  however, 
crowded  on  to  the  attack  with  fo  much  impetuofity,  that 
the  bridge  gave  way,  and  the  attempt  proved  unfuccefsful. 

Next  day  the  Swedes  were  repulfed  in  attempting  to  ftorm 
another  half- moon  ;  and  the  king  was  obliged  to  proceed 
more  flowly.  By  the  middle  of  September,  at  which  time 
the  town  had  been  invefted  for  fix  weeks,  two  bridges  were 
thrown  over  the  river  together  with  a  ftrong  boom,  while 
the  Swedes  had  formed  their  mines  under  the  ditch..  1  he 
garrifon  being  now  reduced  to  extremity,  were  obliged  to 
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Swede*.  capitulate  J  and  Guftavus  treated  the  inhabitants  with  great 

^Afte/the  reduftion  of  Riga,  the  Swedifh  monarch  en- 
tered  Courland,  where  he  reduced  Mittau  ;  but  ceded  it 
a^ain  on  the  conclufion  of  a  truce  for  one  year.  Sigifmund* 
however,  no  fooner  had  time  to  recover  himfelf,  than  he 
be/an  to  form  new  enter prifes  again  ft.  the  Swedes  in  Prut- 
fia  ;  but  Guftavus  fetting  fail  with  his  whole  fleet  for  Dant¬ 
zic,  where  the  king  of  Poland  then  refided,  fo  broke  his 
meafures,  that  he  was  obliged  to  prolong  the  truce  for  ano¬ 
ther  year.  Sisifmund,  however,  was  not  yet  apprifed  of 
the  danger  he  was  in,  and  refufed  to  liften  to  any  terms  of 
accommodation  :  upon  which  Guftavus  entering  Livonia* 
defeated  the  Polifh  general,  and  tookDerpt,  Hockenhaufen, 
and  fever al  other  places  of  lefs  importance ;  after  which* 
entering  Lithuania,  lie  took  the  city  of  Birfen. 

Notwitli (landing  this  fuccefs,  Guftavus  propofed  peace 
on  the  fame  equitable  terms  as  before  ;  but  Sigifmund  was 
ft  ill  infatuated  with  the  hopes  that,  by  means  ot  the  em¬ 
peror  of  Germany,  he  fhould  be  able  to  conquer  Sweden. 
Guftavus  finding  him  inflexible,  refolved  to  pufh  his  good 
fortune.  His  generals  Horn  and  Thurn  defeated  the  Poles 
in  Semigallfa.  Guftavus  himfelf  with  i  50  fliips  fet  fail  for 
Pruflla,  where  he  landed  at  Pillaw.  This  place  was  im- 
lumbcr  of  mediately  delivered  up  to  him  ;  as  were  alio  Braunfberck, 
Frawenberg,  Elbing,  Marienberg,  Mew,  Dirfchau,  Stum, 
Chriftburg,  &c.  Sigifmund,  alarmed  at  the  great  fuccefles 
of  Guftavus,  fent  a  body  of.  forces  to  oppofe  him,  and  to 
prevent  Dantzic  from  falling  into  his  hands.  In  this  he 
was^attended  with  as  bad  fuccefs  as  before.  His  troops 
were  defeated  before  Marienberg,  Mew,  and  Dirfchau  ;  and 
in  May  1627,  Guftavus  arrived  with  frefh  forces  before 
Dantzic,  which  he  would  probably  have  carried,  had  he  not 
been  wounded  in  the  belly  by  a  cannon-fhot.  The  Poles 
in  the  mean  time  recovered  Mew  ;  and  the  States  of  Hol¬ 
land  fent  ambaffadors  to  mediate  a  peace  between  the  two 
crowns.  Sigifmund,  however,  depending  upon  the  affiftance 
of  the  emperor  of  Germany  and  king  of  Spain,  determined 
to  hearken  to  no  terms,  and  refolved  to  make  a  winter- 
campaign  ;  but.  Guftavus  was  fo  well  intrenched,  and  all  his 
forts  were  fo  ftronglv  garriloned,  that  the  utmoft  efforts  of 
the  Poles  were  to  no  purpofe  (  a).  The  city  of  Dantzic 
in  the  mean  time  made  fuch  a  defperate  reliftance  as  greatly 
irritated  Guftavus.  In  a  fea-engagement  the  Swedifh  fleet 
defeated  by  defeated  that  of  the  enemy  ;  after  which  Guftavus,  having 
fei,  and  blocked  up  the  harbour  with  his  fleet,  pufhed  his  advances 
lie  land-fide  with  incredible  vigour.  He  made  a  fur- 
ig  march  over  a  rnorafs  1 5  miles  broad,  affifted  by 
bridges  of  a  Deculiar  conftruefion,  over  which  he  carried  a 
fpecies  of  light  cannon  invented  by  himfelf.  By  this  unex^ 
pe&ed  manoeuvre  he  got  the  command  of  the  city  in  fuch 
a  manner,  that  the  garrifon  were  on  the  point  of  furrender- 
ing,  wheh,  by  a  iudden  fwell  of  the  Viftnla,  the  Swedifh 
The  king  works- were  ruined,  and  the  king  was  obliged  to  raife  the 
obliged  by  liege.  In  other  refpe&s,  however,  the  affairs  of  Guftavus- 
an  inunda-  went  on.  with  their  lifual  good  fortune.  His  general  Wran- 
Viftul^to6  gel  defeated  the  Poles  before  Brodnits?,  of  whom  3000  were 
Ta  le  the  killed,  and  I  coo  taken  prifoners,  with  live  pieces  of  cannon 
Sege. 
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and  2000  waggons  leaden  with  provifions..  Aft  Stum  tKe  t  Sweden.  ^ 
king  gained  another  and  more  conliderable  vidlory  in  perfon.  ^ 

The  emperor  had  fent  5000  foot  and  2000  horfe  under  Arn-  rhe  Po]e3. 
heim,  who  joined  the  main  army  commanded  by  the  Polifhand  Ger- 
gencral  Contccfpollki,  in  order  to  attack  the  Swedifh  army^^*s  ^ 
encamped  at  Quidzin.  The  enemy  were  fo  much  fuuerior^ieat 
in  number,  that  the  friends  of  Guftavus  reprefented  to  htm  j]aUgjltCP 
the  imminent  danger  of  attacking  them.  But  the  king  in  two  en- 
being  determined,  the  engagement  began.  The  Swediftigagementa* 
cavalry  charged  with  fuch  impetuofity,  contrary  to  their 
fovereign’s  exprefs  order,  that  they  were  almoft  furround- 
ed  by  the  enemy;  but  Guftavus,  coming  up  to  their  af- 
fiftance,  pufhed  the  enemy’s  infantry  with  fo  much  vigour, 
that  they  gave  way,  and  retreated  to  a  bridge  theyftiad 
thrown  over  the  Werder.  But  here  they  were  difap- 
pointed;  for  the  Swedes  had  already  taken  poffeffion  of  the 
bridge.  O11  this  a  new  adlion  enfued  more, bloody  than  the 
foimer,  in  which  the  king  was  expofed  to  great  danger,  and 
thrice  narrowly  efcaped  being  taken  prifoner ;  but  at  laft 
the  Poles  were  totally  defeated,  with  the  lofs  of  a  great  many 
men,  22  pair  of  colours,  five  Hands,  and  feverai  other  mili¬ 
tary  trophies.  The  flaughter  of  the  German  auxiliaries 
was  fo  great,  that  Arnheim  fcarce  carried  off  one  half  of 
the  troops  he  brought  into  the  field.  This  defeat  did  not 
hinder  the  Polifh  general  from  attempting  the  fiege  of  Stum ; 
but  here  again  he  was  attended  by  his  ufual  bad  fortune. 

The  garrifon  fallied  out,  and  he  was  defeated  with  the  lofs  ^ 
of  4000  men.  The  blame  of  this  misfortune  was  laid  upon  pj^y  arc' 
Arnheim  ;  who  was  recalled,  and  fucceeded  by  Henry  ofagain  de- 
Saxe  Lawenburg  and  Philip  count  Mansfeldt.  The  change 
of  general  officers,  however,  produced  no  good  confequenccscon^)t  t  ,, 
to  the  Poles  ;  a  famine  and  plague  raged  in  their  camp,  foa  truce  of 
that  they  were  at  laft  obliged  to  confent  to  a  truce  for  fixflx years, 
years,  to  expire  in  the  month  of  June  1 63  5-  I  be  condi¬ 
tions  were,  "that  Guftavus  fhould  reftore  to  Sigifmund  the 
towns  of  Brodnitz,  Stum,  and  Dirfchau  ;  that  Marienberg 
fhould  remain  fequeftrated  in  the  hands  of  the  elector  of 
Brandenburg,  to  be  reftored  again  to  Sweden  in  cafe  a 
peace  was  not  concluded  at  the  end  of  the  fix  years.  Gu¬ 
ftavus,  on  his  fide,  kept  the  port  arid  citadel  of  Memel,  the 
harbour  of  Pillau,  the  town  of  Elbing,  Brunfberg,  and  all* 
that  he  had  conquered  in  Livonia.  .  57 

Guftavus  having  thus  brought  the  war  with  Poland  to  Guftavus 
an  honourable  conclufion,  began  to  think  of  relenting  there^^s 
condud  of  the  emperor  in  affilling  his  enemies  and  oppref-^^^ 
fing  the  Proteftant  ftates.  Before  embarking  in  fuch  anror> 
important  undertaking,  it  was  nqcefTary  that  he  fhould  eon- 
fult  the  diet.  In  this  the  propriety  of  engaging  in  a  war 
with  Germany  was  warmly  debated  ;  but,  after  much  al¬ 
tercation,  Guftavus  in  a  very  noble  fpeecb  determined  the 
matter,  and  fet  forth  in  fuch  flrong  terms  the  virtuous  mo¬ 
tives  by  which  he  was  actuated,..  that  the  whole  affembly 
wept,  and  every  thing  was ‘granted  which  he  could  require. 

It  was  not  difficult  for  Guftavus  to  begin  his  expedition. 

His  troops  amounted  to  60,000  men,  hardened  by  a  fuccef- 
flon  of  fevere  .campaigns  in  Ruffia,  Finland,  Livonia,  and ; 

Pruffia.  Hi?  fleet  exceeded  70  fail,  carrying  from  20  to 
40  guns,  and.  manned  with  6000  manners.  Embarking 

hi  dr.- 


(a)  In  this  campaign  the  pradice  of  duelling  became  fo  prevalent  in  the  Swedifh  army,  as  to  engage,  the  king’s  at¬ 
tention,  and  to  oblige  him  to  fupprefs  it  by  very  rigorous  edids.  Soon  after  thefe  were  palled,  a  quarrel  aroic  between- 
two  general  officers,  who  afked  his  majefty^s  per  million  to  decide  their  difference  by  the  laws  of  honour.  The  king  con¬ 
tented,  but  wifhed'  to  be  a  fptdator  of  their' courage.  He  went  to  the  place  appointed,  attended  by  a  body  of  guards  ; 
and  having  ordered' the  executioner  to  be  called,  “  Now  gentlemen,  faid  he  to  the  officers,  fight  until  one  dies  adding 
to  the- exentioner,  “  Do  you  immediately  cut  off  the  head  of  the  other.”  On  this  the  quarrel  was  dropped,  and  no  mere 
challenges  were  heard  of  in  the  camp.- 


n  f 
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Sweden.  5ns  troops,  lie  landed  at  TJfedom  on  the  24th  of^June  to^o, 


Reduces 
Wolgaft, 


ptror. 


the  Imperials  having  evacuated  all  the  fortreffes  they  pof- 
fed  there  ;  and  the  life  of  Rugen  had  been  before  reduced 
by  general  Lefly,  in  order  to  fecure  a  retreat  if  fortune 
§t£nn,  &c.  fhould  prove  unfavourable.  Palling  the  frith,  Guftavus 
{formed  Wolgaft  and  another  ftrong  fortrefs  in  the  neigh¬ 
bourhood,  leaving  general  Bannier  with  a  garrifon  for  the 
defence  of  thefe  conquefts.  He  then  proceeded  to  Stetin  ; 
.which  was  no  fooner  in  veiled  than  it  confented  to  receive  a 
Swedish  garrifon,  and  the  king  perfuaded  the  duke  of  Po¬ 
merania  to  enter  into  an  alliance  with  him.  In  confequence 
of  this  the  Swedifh  troops  were  received  into  ieveral  towns 
of  Pomerania  ;  and  the  moll  bitter  enmity  took  place 
between  the  Imperialilts  and  Pomeranians,  each  refilling 
the  other  quarter. 

Thefe  fuccefles  of  Giiftavus  Uruck  tbe  empire  with  coti- 
fternation  ;  for  being  already  overwhelmed  with  civil  dif- 
59  fenfions,  they  were  in  no  condition  to  refift  fo  impetuous  an 
Count  Til-  enemy.  At  this  time  alfo  the  Imperialifts  were  without  a 
\y  chofen  genera]j  the  command  of  the  army  being  difputed  by  a 
fif- ^  number  of  candidates  of  very  unequal  merit ;  but  at  laft 
•count  Tilly  was  fixed  upon  as  the  moil  proper  perfon,  and 
invefted  with  the  dignity  of  Veldt  Marifchal.  In  the  mean 
time  the  king  being  reinforced  by  a  confiderable  body  of 
troops  in  Finland  and  Livonia  under  the  condudl  of  Gu- 
flavus  Horn,  defeated  the  Imperialifts  berore  Griffenhagen; 
taking  the  place  foon  after  by  aflault.  By  this  and  fome 
other  conquefts  he  opened  a  paflage  into  Lnfatia  and  Sile- 
fia ;  but  in  the  mean  time  count  Tilly  cut  off  2000  Swedes 
at  New  Brandenburg,  owing  to  the  obftinacy  of  their  com¬ 
mander  Knipliaufen,  who  had  orders  to  evacuate  the  place 
and  join  the  main  army.  This  advantage,  however,  was 
Franckfort  f°on  overbalanced  by  the  conqueft  of  Franckfort  on  the 
and  Landf-  Oder,  which  Guftavus  took  by  aflault,  making  the  whole 
berg:  taken  garrifon  prilonei  s.  Thus  he  commanded  the  rivers  Elbe 
by  Gufta-  an(3  Qder  0n  both  fides,  and  had  a  fair  paflage  mot  only  to 
the  countries  already  mentioned,  but  alfo  to  Saxony  and 
the  hereditary  dominions -of  the  houfe  of  Auftria.  Soon 
after  this,  Guftavus  laid  liege  to  Landfberg,  which  he  took 
by  a fiault ;  though  the  number  of  foldiers  he  had  with  him 
was  fo  inconflderable,  that  he  had  thoughts  of  fending  to 
the  main  army  for  a  reinforcement  before  the  prifoners 
fhould  march  out,  being  apprehenflve  that  they  might  give 
him  battle  in  the  open  field,  though  they  could  not  delend 
themfelves  behind  walls. 

About  this  time  the  Proteftarit  princes  held  a  diet  at 
Leipfic  ;  to  which  Guftavus  fent  deputies,  and  conducted 
^  his  negotiations  with  fuch  addrefs,  as  tended  greatly  to 
-He  reduces  Prornote  his  interefts.  Immediately  after  this  he  reduced 
Pomerania,  Gripfwald,  and  with  it  all  Pomerania.  Then  marching  to 
and  reflores  Guilrow,  he  reftored  the  dukes  of  Mecklenburg  to  their  do- 
Here  the  Imperialifts  had  tyrannized  in  fuch  a 
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with  fuch  refolution,  that  the  place  was  forced  in  a  few  Swc^ 
hours,  and  all  the  garrifon  made  orifoners.  IVerben  was1'-— 
next  obliged  to  fubmit  after  an  obltiuate  conflift,  in  which  64 
many  fell  on  both  Tides. — Thefe  fuccdfes  obliged  count 
Tilly  to  attempt  in  perfon  to  check  the  progrefs  of  the  hen  re.*** 
Swedes.  He  detached  the  vanguard  of  his  army,  compofedduced,  PlP(f 
of  the  flower  of  the  Imperial  cavalry,  within  a  few  miles  oTcJle ^ava'ry 
the  Swedifh  camp.  .  _ 

the  Imperial  general  was  defeated  and  killed,  with  1500  of  defeated^ 
his  men.  Guftavus,  after  this  advantage,  placed  him  felf  in  the  Swedes, 
a  fituation  fo  much  fupefior  to  his  enemies,  that  count  Tilly 
was  fired  with  indignation,  and  marched  up  to  the  Swedifh 
lines  to  give  him  battle.  Guftavus  kept  within  his  works, 
and  Tilly  attacked  his  camp,  though  aimoft  impregnably 
fortified,  keeping  up  a  1110ft  terrible  fire  from  a  battery  of  32 
pieces  of  car.noti  ;  which,  however,  produced  no  other 
effeft,  than  obliging  the  Swedifh  monarch  to  draw  up  liis  ^ 
army  behind  the  walls  of  Werben*  Tilly  had  placed  his  Count  Til. 
chief  hopes  in  being  able  to  nail  up  the  enemy’s  cannon,  of  jy  defeat 
fet  fire  to  their  camp  in  divers  quarters  ;  after  which  he^0^ 
propofed  making  his  grand  attack.  With  this  view  he 
bribed  fome  prifoners;  but  they  betrayed  him,  and  told  his 
defign  to  Guftavus.  The  king  ordered  fires  to  be  lighted 
in  different  parts  of  his  camp,  and  his  foldiers  to  imitate 
the  noife  of  a  tumultuous  diforderly  rabble.  This  had  the 
defired  effeft.  The  count  led  his  army  to  the  breach  made 
by  the  cannon  ;  where  lie  was  received  with  fuch  a  volley 
oi  grape  {hot  as  cut  off  the  firft  line,  and  put  the  whole  body 
in  diforder,  fo  that  they  could  never  be  brought  back  to  the 
charge.  In  this  confufion  the  Imperial  army  was  attacked 
by  Bauditzen,  and,  after  an  obftinate  conflid,  obliged  to 
quit  the  field. 

Soon  after  this  a&ion  the  queen  arrived  at  the  camp  with 
a  reinforcement  of  8000  men  ;  at  the  fame  time  a  treaty  was  ^ 
concluded  with  Charles  I.  of  England,  by  which  that  monarch  a  body® 
allowed  the  marquis  of  Hamilton  to  raife  6000  men  for  the  Britilhf- 
fervice  of  Guftavus.  Thefe  auxiliaries  were  to  becondudeddlc”  wf 


manner  that  Guftavus  was  received  as  the  deliverer  of  the 
people  ;  and  the  ceremony  of  the  duke’s  inauguration  was  in 
5  a  fhoi  t  time  performed  with  great  folemnity. 

All  this  time  count  Tilly  was  employed  in  the  fietje  of 
Magdeburg  ;  but  now,  being  alarmed  at  the  repeated  fuc- 
,cefles  of  the  Swedes,  be  left  Papperheim  with  part  of  the 
army  before  that  city,  while  he  marched  with  the  reft  into 
63  Thuringia,  to  attack  the  landgrave  of  Hefie-Calfel  and  the 
Magdeburg  eledov  of  Saxony.  After  a  moft  obftinate  defence,  Mag- 
tb^lmpe  deburg  fdl  into  the  hands  of  Pappenheim,  where  he  com- 
riftift^and  nutted  all  imaginable  cruelties.  Guftavus  formed  a  plan  of 
the  inhabi- recovering  the  city  ;  but  was -obliged  to  abandon  it,  by 
Pappenheim’s  throwing  himfelf  into  the  place  with  his 
whole  army,  and  by  the  progrefs  which  Tilly  was^  making 
in  Thuringia.  Relinqnifhing  this  enterprife,  therefore,  he 
ordered  Bannier  to  attack  .Havdfburg ;  which  was  done 


to  the  main  army  by  a  body  of  40O0  Swedes ;  and  were 


every  thing  to  obey  the  king  while  he  was  perfonally  prefent,  tjie  gwefc 
but  in  his  abfence  were  to  be  fubje&  to  the  orders  of  the 
marquis.  With  thefe  troops  the  king  had  refolved  to  make 
a  diveifion  in  Bremen  :  but  the  marquis  finding  it  impofiible 
for  him  to  effeft  a  junction  with  the  Swedifh  army,  refolved, 
without  debarking  his  troops,  to* fleer  his  courfe  for  the  Oder, 
and  land  at  Ufedom.  Guftavus  was  very  much  difpleafed 
at  finding  his  projedl  thus  di {concerted ;  however,  making 
the  belt  of  the  prefent  circuvnftances,  he  commanded  the 
Britifti  troops  to  a£t  on  the  Oder  in  dead  of  the  Wefer. 

The  number  of  this  little  army  was  magnified  exceedingly 
by  report,  infomuch  that  count  "hilly  had  fome  thoughts 
of  marching  againft  them  with  his  whole  force  ;  but  on 
the  departure  of  the  marquis  for  Silefia,  he  reinforced  the 
army  in  that  country  with  a  large  detachment,  which  was 
thought  to  contribute  not  a  little  to  the  defeat  he  foon  after 
received. 

Ever  fir.ee  the  late  action  Guftavus  had  kept  within  his 
intrenchments,  where  his  army  was  well  provided  with  every 
thing.  Tilly  made  feveral  attempts  to  furprife  or  draw  him 
to  an  engagement  ;  but  finding  all  his  endeavours  fruitlefs, 
he  marched  into  Saxony,  and  laid  liege  to  Leipfic.  Tins 
precipitate  meafure  proved  highly  advantageous  to  the 
Swedifh  monarch  ;  as  thus  the  ele&or,  who  had  been  wa¬ 
vering  in  his  refolutior.s,  was  now  obliged  to  have  recourfe 
to  the  Swedes,  in  order  to  preferve  himfelf  from  utter  de 


ftru&on.  A  treaty  offenlive  and  defenfive  was  immediately 


concluded  with  Guftavus  :  and  the  ele&or  willingly  pro- 
mifed  every  thing  that  was  required  of  him;  and  among 
the  reft,  that  not  only  the  prince  his  fan,  but  he  himfelf, 

fhould 
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S-wrlen.  fhould  refide  in  the  Swedifh  camp,  and  eiigagc  his  life  and 
1 — ~v —  fortune  in  the  common  caufe.  rFilly,  in  the  mean  time, 
£<nrnnv  ra«  carr*ed  £fC  anc^  fvvord  into  the  unhappy  ele&orate.  At 
vajred  by  the  head  of  an  army  of  44,000  veterans,  he  fummoned  the 
«ount  Tilly, city  of  Leipfic  to  furrender  ;  denouncing  the  fame  ven- 
Lei°)fic?CeS  £e"nce  lt  as  had  been  executed  011  Magdeburg,  in 

uiJ  iC‘  -  cafe  of  a  refufal.  Jdy  this  the  governor  was  fo  much  inti¬ 
midated,  that  he  inftantly  fubmitted  ;  and  alfo  furrendered 
the  cattle  of  Pattenberg,  which  was  in  a  condition  to  have 
flood  out  till  the  arrival  of  the  Swedifli  army.  The  ele&or, 
enraged  at  the  lofs  of  thefe  valuable  places,  ordered  his  army 
to  join  the  Swedes  with  all  expedition,  and  preffed  the  king 
6g  fo  warmly  to  engage,  that  at  laft  he  yielded  to  his  delire. 
Battle  of  On  the  7th  of  September  1631,  Guttavus  led  out  his  army 
Leslie*  in  the  mod  beautiful  order,  the  Swedes  forming  one  column 
on  the  right,  and  the  Saxons  another  on  the  left ;  each 
amounting  to  15,000  men.  Tilly  drew  up  his  men  in  one 
vatt  column,  poffibly  with  a  view  of  furrounding  the  flanks 
of  the  king’s  army  ;  but  every  officer  of  experience  in  his 
army,  from  the  excellency  of  the  Swedifh  difpofition,  prog- 
nofticated  the  event  of  the  engagement.  Guttavus  led  on 
the  troops  agaiiift  that  wing  of  the  Impenalifts  commanded 
by  Pappenheim,  whom  he  drove  back  to  fuch  a  diftancc, 
that  he  gained  a  point  of  the  wind  ;  by  which  the  fnioke 
fell  upon  their  enemies  and  confiderably  embarrafled  them, 
at  the  fame  time  that  the  Swedes  were  got  without  the 
reach  of  a  battery,  which  played  furioufly  on  their  flank. 
General  Bannier  in  the  mean  time  cut  in  pieces  the  troops 
of  Holttein,  and  mortally  wounded  the  duke  who  command¬ 
ed  them..  Pappenheim  led  on  his  troops  feven  times  to  the 
charge,  in  hopes  of  regaining  his  former  fit uation  ;  but  was 
as  often  repulfed  by  the  Swedes.  Tilly  all  this  while  en. 
gaoed  with  the  Saxons  ;  but  having  at  latt  driven  them  off 
tne  field,  the  whole  ftrength  of  the  Imperial  army  was  turn, 
ed  upon  the  Swedifli  left  wing  commanded  by  General 
Horn.  The  Swedes  fuftained  the  attack  with  the  greatett 
firmnefs,  until  the  king  detached  general  TeufFel  with  the 
centre  to  affift  them.  The  Imperialitts  then  were  no  longer 
able  to  ftand  their  ground  ;  but  gave  way  everywhere  ex¬ 
cept  in  the  centre,  which  was  compofed  of  18  regiments  of 
veterans  accuftomed  to  vidory,  and  deemed  'invincible. 
1  hey  made  incredible  efforts  to  maintain  the  reputation 
they  had  acquired  5  and,  though  fwept  off  in  great  numbers 
by  the  Swedifh  artillery,  never  flirunk  or  fell  into  confufion 
hour  regiments,  after  their  officers  had  been  killed,  formed 
themfelves,  and  retired  to  the  fkirt  of  a  wood  ;  where  they 
were  all  to  a  man  cut  in  pieces,  without  demanding  quarter. 
Tilly  retired  at  the  head  of  6co  men,  and  efcaped  by  the 
coming  011  of  the  night.  Seven  thoufand  Imperialitts  lay 
dead  on  the  field  of  battle  ;  4000  were  taken  prifoners  ;  a 
fine  train  of  artillery  was  loft,  with  upwards  of  100  itan- 
dards,  enligns,  and  other  military  trophies. — On  this  oc- 
cafion  it  was  that  the  Scots  regiment  in  the  Swedifh  fervice 
hi  ft  praftifed  the  method  of  firing  in  platoons  ;  to  which 
feme  afenbe  the  aftonifhment  and  confufion  that  appeared 

r  1°a  ,  c  tl'e..ImpenaIg™y-  It  is  thought,  however,  that  the 
Coruhiflof  Swedifh  monarch  delayed  greater  abilities  in  gaining  this 

centred  th?"  ,mF?vmg  it  afterwards  ;  for  had  he  matched 

immediately  to  Vienna,  before  his  enemies  had  time  to  re- 
cover  their  condensation,  it  is  fuppofed  that  the  emperor 

rr  !';.ve  been  obllKed  to  abandon  his  capital,  and  leave 
h.s  hereditary  dominions  to  the  mercy  of  .the  conqueror, 
imt  Guftavus  apprehended  that  Tilly  might  fall  upon  the 
baxons  while  he  was  ravaging  the  Andrian  hereditary  do- 
m  mons;  which  would  have  deprived  him  not  only  of  an 
to  hi^t  f  thC  fEC  <lua,'ters  which  the  cleft  or  had  promifed 

a  rr;n  c-fbof  a  retreat-  For  this  and  f°L  ^hcr 

Vol.  XVIlTS  1°  penetme  !nt0  Franconi3)  where  he 
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reduced  feveral  places,  particularly  the  fortrefs  of  Work-  Sweden, 
burg.  Tilly  having  collefiled  his  Scattered  troops,  which  '  * 

formed  an  army  ftill  fuperior  in  number  to  that  of  Guttavus,  Th  Swedes 
marched  to  the  relief  of  this  place  ;  but  came  too  late.  He  t  ike  anum- 
then  dire£led  his  march  towards  Rottenberg,  where  four  her  of  towns 
regiments  were  cut  in  pieces  by  a'  Swedifli  detachment. 

After  this  the  king  reduced  Hanau,  Franckfort  on  thenle^tsof 
Maine,  and  Mentz  ;  deftroying  a  body  of  Spaniards,  who  the  enemy, 
had  thrown  themfelves  in  his  way  to  obftrudl  his  paflage. 

1  he  court  of  Vienna  was  now  thrown  into  the  utmoft 
confufion  ;  and  fent  everywhere  begging  affiftance,  and  foli- 
ci.ting  the  Catholic  princes  to  arm  in  defence  of  their  reli¬ 
gion.  The  emperor  was  moft  embarrafled  in  finding  out  a 
general  capable  of  oppofing  Guttavus  in  the  field  ;  for  the 
late  misfortunes  of  count  Tilly  had  entirely  funk  his  repu-  ^ 2 
tation.  Walleftein,  an  old  experienced  officer,  was  made  Walleftein 
choice  of;  but  as  he  had  formerly  been  difgraced,  it  was  chofen  ge- 
apprehended  that  lie  would  not  accept  of  the  command  of nerii*  h)  the 
which  he  had  once  been  deprived.  This  obje&ion,  how- emi)eror* 
ever,  was  got  over  ;  and  Walleftein  not  only  accepted  of  the 
command,  but,  at  his  own  expence,  augmented  the  army  to 
40,000  men.  ^ 

During  the  whole  winter  the  Swedifh  army  kept  the  A  great 
field ;  and  before  the  approach  of  fummer  had  reduced  numher 
Crantznach,  Bobenhaufen,  Kirchberg,  Magdeburg,  Gozlar, %?&***** 
Northeiin,  Gottingen,  and  Dunderftadt;  while  the  land- Swedes, 
grave  William  made  great  progrefs  in  Weftphalia.  Gutta¬ 
vus  Horn  was  repulfed  before  Bamberg  ;  but  foon  had  his 
revenge,  by  entirely  deftroying  two  regiments  of  Imperial- 
ifts.  To  prevent  the  troops  from  being  affedfed  by  the  lofs 
before  Bamberg,  the  king  refolved  to  give  battle  to  Tilly, 
who  was  marching  into  Bavaria  to  prevent  the  Swedes  from 
gaining  a  footing  in  that  elediorate.  He  purfued  the  Im¬ 
perial  general  through  a  vatt  tra&  of  country,  defeated  his 
rear-guard,  and,  having  reduced  a  variety  of  towns  and  for- 
trefles  011  the  Danube,  penetrated  as  far  as  Ulm.  Advan-Cminf  Tfl- 
cirig  to  the  river  Leek,  count  Tilly  potted  himfelf  in  a  woodly  defeated 
on  the  oppofite  fide,  to.difpute  his  paffiage.  Guttavus  en-aiid  ki:ie<k 
deavoured  to  diflodge  him  by  a  regular  fire  from  70  pieces 
of  cannon.  The  daughter  was  dreadful  ;  and  Tillv  himfelf, 
being  wounded  by  a  cannon-ball  in  the  knee,  died  a  few 
days  before  he  was  to  have  been  fuperfeded  by  Walleftein.  ' 

The  following  night  the  Imperial  army  evacuated  the  poft; 
part  retiring  to  Ingoldftadt,  and  others  to  Newburg.  Gu- 
ttavus  immediately  crofted  the  river,  and  fuzed  the  towns  of 
Ram  and  Newburg,  which  the  enemy  had  abandoned.  Auof- 
burg  next  fubmitted  ;  and  from  the  inhabitants  of  this  place 
Guttavus  exadled  an  oath  of  fidelity,  not  only  to  himfelf  but 
to  the  crown  of  Sweden.  This  meafure  gave  the  greatett 
offence  to  many  of  the  Germanic  body,  and  made  them  ima¬ 
gine  that  the  king  of  Sweden  had  other  views  than  the  de¬ 
fence  of  the  Proteftant  canfe. 

From  Aug  (burg  the  Swedes  advanced  towards  Ratifbon  ; 
but  were  difappoint ed  in  their  delign  of  getting  pofteffion 
ot  that  city,  by  reafori  of  the  Bavarians  having  thrown  a 
very  numerous  garrifon  into  the  place.— In  the  mean  lime, 
ambafladors  arrived  from  Denmark,  offering  the  mediation 
of  tnat  crown  for  obtaining  a  lading  peace  between  the  con¬ 
tending  parties.  Guttavus,  however,  replied,  that  no  fuch 
peace  could  take  place  till  the  Catholic  princes  thought  pro¬ 
per  to  grant  the  Proteftants  full  and  ample  fecurity  for  their 
enjoyment  of  future  tranquillity.  But  the  ambafladors  had 
no  mill  uctions  to  propofe  any  thing  farther,  and  thus  the  ne-  »t 
got!  at  ion  vamfhed.  Guttavus  now,  refolving  to  retort  upon  Three 
themfelves  the  cruelties  which  the  Bavarians  had  infi idled towns  Iaid 
on  the  Proteftants,  laid  the  towns  of  Morzbourg,  Friefen-1?  a?e8]* 
gen,  and  Lar.dfhut,  in  afl.es.  The  inhabitants  of  Munich 1 K 
Aavec  themfelves  by  fubmiffion  ;  but  as  the  peafants  in  that 
^  e  neigh* 
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neighbourhood  had  collected  themfelves  into  bodies  in  order 
to  murder  the  ftragglers  from  the  Swediff  army,  Guftavus 
burnt  their  houfes,  and  defeated  the  face,  of  the 
who  had  been  joined  by  a  confiderable  body  of  militia. 

While  Guftavus  was  thus  employed,  WaUeftem  had  af- 
fembled  a  vaft  army.  He  was  flrongly  foliated  by  the  elec¬ 
tor  of  Bavaria  to  come  to  his  affiltance  ;  but,  in  revenge  of 
the  eleftor’s  having  formerly  obtained  the  command  for  count 
Tilly  in  preference  to  himfelf,  he  drew  off  towards  Bohemia 
to  encounter  the -Saxons.  Arnheim,  who  commanded  the 
Saxon  forces  in  that  place,  was  the  enemy  of  Guftavus,  who 
had  formerly  rallied  him  for  his  covvai  dice.  ,e 
fore  permitted  Walleftein  to  gain  an  eafy  viftory,  in  hopes 
that  his  matter,  the  elector  of  Saxony,  a  prince  entirely  de¬ 
voted  to  his  pleafures,  might  be  induced  to  relinquish  the 
friendftiip  of  fuch  a  reftlefs  and  warlike  ally  as  Guftavus  ; 
and  indeed  he  ufed  all  the  eloquence  of  which  he  was 
matter  to  detach  him  from  the  Swediff  caufe.  Several 
advantages,  in  the  mean  time,  were  gamed  by  t  e  mperia 
ills.  Pappenheim  debated  the  archbiiliop  of  Bremen  s  ca¬ 
valry  at  Werden  ;  and  three  Swediih  regiments  were  cut  off 
near  Kadingen.  Pappenheim,  however,  was  forced  to  re¬ 
tire,  and  withdraw  his  forces  from  btade  ;  of  which  the 


77 

Guftavus 
attacks  his 
camp,  and 
is  repu!fed 
with  lofs. 


Battle  of 
JLuizen. 


79 

Guftavus 

killed. 


So 

The  Tmpe< 
rialifls  to¬ 
tally  de¬ 
feated. 


8i 

Chriftina, 
an  infant, 
proclaimed 
queen  of 
Sweden, 


Swedes  took  poffeffion.  Walleftein  and  the  eleftor  of  Ba¬ 
varia,  who  had  now  joined  their  forces,  threatened  Guftavus 
with  greatly  fuperior  numbers.  At  laft,  however,  the  king, 
being  reinforced  with  i5,oco^men,  no  longer  u  e  *  'e 
engagetnent  ;  but  Walleftein  was  too  wife  to  truft  the  fate 
of  the  empire  to  a  Angle  engagement  againft  ftich  an  enemy 
as  the  king  of  Sweden.  Guftavus  attacked  his  camp,  but 
was  rcpulfed  with  the  lofs  of  2000  men  ;  which  cauled  a  ge- 
neral  murmuiing  and  difeontent  againft  his  raffnels.  eve- 
ral  other  misfortunes  happened  to  the  Swedes  ;  and  at  la  , 
after  various  manoeuvres,  Walleftein  bent  bis  courle  towards 
Mifnia,  in  order  to  oblige  the  elector  of  Saxony  to  declare 
againft  the  Swedes,  and  to  draw  them  out  of  Bavaria.  Gu¬ 
ftavus,  notwithftanding  the  inconftancy  of  Augullus,  im¬ 
mediately  fet  out  to  affift  him.  With  incredible  diligence 
he  marched  to  Mifnia,  where  the  Imperialifts  were  affem- 
bling  their  whole  ftrength.  blearing  that  the  enemy  were 
encamped  at  Wefenfells,  and  that  Pappenheim  had  been  de¬ 
tached  with  a  ilrong  corps,  Guftavus  refolved  to  engage 
them  before  they  could  efteCt  a  j  unftion.  With  this  view 
he  marched  to  Lutzen,  where  he  attacked  Walleftein  with 
incredible  fury.  The  Swediih  infantry  broke  the  Imperial- 
ills  in  fpite  of  their  utmoil  efforts,  and  took  all  their  artil- 
lery.  The  cavalry  not  being  able  to  pafs  the  river  fo  expe- 
ditieufly  as  the  king  thought  neceffary,  he  led  the  way,  at- 
tended  'only  by  the  regiment  ®f  Smaaland  and  the  duke  or 
Saxe-Lauwenburg.  Here,  after  charging  impetuoufiy,  he 
was  killed,  as  Puffendorff  alleges,  by  the  treachery  ot  the 
duke;  who,  being  corrupted  by  the  emperor,  (hot  him 
in  the  back  during  the  heat  of  the  a&ion.  The  news  of 
his  death  was  in  an  inftant  fpread  ovei  both  armies,  l  he 
courage  of  the  Imperials  revived,  and  they  now  made 
themfelves  fure  of  vi6tory.  But  the  Swedes,  eager  to  re¬ 
venge  the  death  of  their  beloved  monarch,  charged  vvith 
fuch  fury  that  nothing  could  refill  them.  The  Imperialifts 
were  defeated  a  fecond  time,  juft  as  Pappenheim,  with  his 
frefh  corps,  came  up  to  their  afiiftancc.  On  this  the  battle 
was  renewed,  but  the  Swedes  were  Hill  irrefiftible.  Pap¬ 
penheim  was  mortally  wounded,  and  his  army  finally  rout¬ 
ed,  with  the  lofs  of  9000  killed  in  the  field  and  in  the  pur- 

fuit.  c 

The  vl&ory  of  Lutzen  proved  more  unfortunate  to  Swe¬ 
den  than  the  greateft  defeat.  The  crown  devolved  upon 
Chriftina,  an  infant  of  fix  years  old  ;  the  nation  was  invol¬ 
ved  ia  an  expenfiye  foreign  war,  without  any  perion  equal 
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tn  the  arduous  taffi  of  commanding  the  armies,  or  regula-  S««ta, 
ting  domeftic  affairs,  as  Guftavus  had  done.  However,  r-> 
Chriftina  the  daughter  of  Guftavus  was  immediately  pro¬ 
claimed  queen.  The  regency  devolved  on  the  grand  bailiff, 
the  marifchal,  the  high-admiral,  the  chancellor,  and  the 
treafurer  of  the  crown.  Oxenftiern  was  invefted  with  the 
chief  management  of  affairs,  and  conduced  himfelf  with  the 
greateft  prudence.  He  was  greatly  embar raffed  indeed  by 
the  divifions  among  the  Proteftant  princes,  which  became 
more  violent  after  the  death  ot  Guftavus -,  but,  in  fpite  ot 

all  difficulties,  he  went  on  purfuing  the  intereft  of  his  coun¬ 
try,  and  planning  the  means  of  retaining  the  Swediih  con-  gl 
auefts  Matters  went  on  pretty  fuccefsfully  till  the  year  rheSwria 
TS,;  win,  tough  ,h«  Lw.of.I.eSw* 
they  were  defeated  at  Notdlingen,  with  the  lofs  of  6000^°’“' 
men  killed  011  the  fpot,  a  number  of  pruoners,  and  1 30 
dards,  with  other  military  trophies,  taken  by  the  enemy. 
Oxenftiern’s  conftancy  was  ihaken  by  this  dreadful  blow  ; 
but  he  applied  himfelf  diligently  to  repair  the  lofs,  by  re¬ 
cruiting  the  army,  and  rendering  the  alhes  faithful.  The 

latter  proved  the  moft  difficult  talk.  1  he  death  of  Gufta¬ 
vus,  and  the  defeat  at  Nordlingen,  had  thrown  them  into 
defpair  ;  and  every  one  was  defirous  ot  making  the  belt  s3 
terms  he  could  with  the  emperor.  The  Saxons  not  onlyThes^i 
renounced  their  alliance  with  Sweden,  but  openly  commen-decte,^ 
ced  war  againft  it;  and  though  the  regency  would  gladly ^ 
have  confented  to  an  honourable  peace,  the  enemy  were  now 
too  much  fluffed  with  fuccefs  to  grant  it.  Oxenftiern  had 
no  other  refource  than  an  alliance  with  France,  and  the  bra¬ 
very  of  his  generals.  In  1635,  he  went  in  perfon  to  the 
court  of  Louis,  and  concluded  a  treaty  ;  which,  however,  u 
anfwered  no  purpofe,  as  it  was  never  obferved.  i’he  ene-  SuccelTeso 
my,  in  the  mean  time,  puffed  their  good  fortune  TheytW 
furpriled  Philipffurg,  where  the  French  had  laid  up  vaft 
magazines  ;  and  reduced  Spires,  Augffurg,  Treves,  Wurtf- 
bura,  Cobourg,  and  fome  other  places.  To  complete  the 
misfortunes  of  Sweden,  it  was  expeded  that  the  Poles  would 
immediately  invade  Pruffia.  To  prevent  this,  La  Gardie 
was  difpatched  thither  with  a  powerful  army  ;  but  as  it  was 
impoffible  to  refill  fo  many  enemies  at  once,  the  chancellor 
purchafed  the  friendffip  of  Poland  for  26  years  by  ceding 
that  duchy  to  the  republic.  Thus  he  got  nd  of  a  power-  8J 
ful  enemy;  and  the  Swediih  affairs  began  to  revive  byarhe^ 
victory  which  general  Bannier  gained  over  the  Saxons,  mdefe^  I 
confequence  of  which  they  were  driven  beyond  the  Elbe.  |amiier, 
Early  in  the  fpring  of  1636,  the  Saxons  made  fome  mo¬ 
tions  as  if  they  intended  to  cut  off  Bannier’s  communication 
with  Pomerania.  This  lie  prevented  by  a  ftratagem  ;  de- 
feated  a  body  of  the  enemy  ;  and  obliged  the  Saxons  to  re¬ 
tire.  .Soon  after  this  he  drove  them  out  of  their  winter- 
quarters  with  confiderable  lofs  ;  at  which  time  alfo  a  confi¬ 
derable  body  of  Imperialifts  who  came  to  their  affiltance  g6 
were  difperied.  In  Weftphalia  general  Kmphaufen  beat  rhelf 
the  Imperialifts  with  the  lofs  of  1500  men,  but  he  himfelf ria  ^  ‘ 
was  killed  in  the  purfuit,  and  his  army  obliged  to  repafs  the 
Wefer.  Some  advantages  were  alfo  gained  in  the  neigh- 
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bouihood  of  Minden  by  General  Lefiy,  who  had  affembled  g; 
a  confiderable  army.  In  A 1  lace,  Bernard,  duke  of  Saxe^  AnaiJt{l 
Weymar  defeated  count  Gallas  the  Imperial  general,  and^J^,, 
difperfed  his  army.  But  when  every  tiling  feerned  thusfuc-^ 
cels  ful  for  the  Swedes,  the  city  of  Magdeburg,  contrary  to 
the  expe&atiou  of  every  body,  furrendered  for  want  of  pow¬ 
der,  which  the  garriton  had  wantonly  confumed. .  The  Sax¬ 
ons  alfo  made  iome  conquefts  on  the  Elbe,  which  oblige 
Bannier  to  recal  general  Lefiy  from  Weftphalia  to  march 
againft  them.  The  Saxons  fixed  on  a  moft  convenient  fitu- 
ation,  \n  hen-re  they  hoped  to  deftroy  the  Swediih  army  with¬ 
out  coming  to  a  battle.  But  Bannier,  refoiving  to  hazard 
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fvery  thing  rather  than  fuffer  his  army  to  be  wafted  by  fa* 
1  mine,  advanced  towards  Berleberg,  a  place  clofely  blocked 


Sweden. 


88 


Sunnier. 


89 

Eight  regi 
nients  of 
Saxons  ta¬ 
ken  prifoiv 
ers. 


ged  to  re¬ 
tire. 


up  by  the  enemy.  Here  he  drove  from  an  advantageous 
poft  four  regiments  of  Saxon  cuiraffiers,  having  killed  or  ta- 
oo  ken  prifoners  400  men  ;  after  which  he  foon  forced  them  to 
The  Saxons  a  general  engagement.  The  numbers  were  very  unequal, 
entirely  de-  Bannier’s  army  amounting  to  9000  horfe  and  7000  foot, 
feated  by  ang  the  Saxons  to  15,000  horfe  and  13  battalions  of  foot. 

The  battle  began  with  great  fury  ;  the  right  wing  of  the 
Swedes  was  almoft  opprefTed  by  numbers  before  the  left 
could  come  to  their  afilftance.  They  were  ten  times  dri¬ 
ven  back,  and  as  often  returned  to  the  charge.  At  laft 
they  made  fuch  a  defperate  effort,  that-  the  enemy  were 
entirely  broken  and  defeated.  Five  thoufand  were  killed 
on  the  fpot,  3000  wounded,  atid  as  many  taken  prifoners, 
together  with  150  colours  and  ftandards,  and  feveral  pieces 
of  cannon. 

Thus  ended  the  campaign  of  1636,  in  a  manner  highly 
honourable  to  the  Swedes.  Some  fruitlefs  negotiations 
werefet  on  foot  during  the  winter;  but  thefe  coming  to 
nothing,  Bannier  quitted  his  winter-quarters  very  early  in 
the  fcafon  ;  and  falling  upon  eight  regiments  of  Saxons  can¬ 
toned  at  Eulenburg,  purfued  them  to  Torgan,  where  he 
obliged  them  to  furrender  at  diferetion.  Another  party  of 
Saxons  was  defeated  in  the  neighbourhood  of  Leipfic  ;  af¬ 
ter  which  he  proposed  invtfting  that  city.  But  in  this  pro- 

90  k.e  VV?lS  difeppointed  by  the  Imperialifts  penetrating  into 
Bannier  de-  Thuringia.  He  then  called  in  all  his  detachments,  with  a 
£ea<s  the.  view  to  prevent  them  from  crofting  a  river  named  Sala  ;  but 
Imperialifts  in  this  alfo  he  was  difappointed.  However,  he  had  the 

t  1"  good  fortune  to  defeat  2000  Imperialifts  near  Pegau,  and 
to  deftroy  feveral  detachments  that  attempted  to  obftru&  his 
march.  .  Yet,  not  with  (landing  all  thefe  fucccffes,  Bannier 
found  his  fituation  every  day  more  flraitened,  from  the  con¬ 
tinual  increafe  of  the  enemy’s  forces  ;  which  obliged  him  at 
laft  to  retreat  into  Pomerania,  out  of  which  he  foon  drove 
count  Gallas. 

I  he  affairs  of  the  Swedes  were  now  once  more  reduced 
to  the  brink  of  ruin,  through  the  unguarded  condudl  of  ge¬ 
neral  Wrangel,  who  had  alfo  an  army  in  Pomerania.  Af¬ 
ter  Bannier  had  driven  count.  Gallas  out  of  the  province  as 
above  mentioned.,  Wrangel,  imagining  himfelf  perfedtly  fe- 

91  curc>  cantoned  his  troops,  and  extended  his  quarters,  the  bet- 
Pomerania  ^t-r  to  accommodate  his  army.  But  Gallas,  being  informed 
ravaged  by  of  this  proceeding,  fuddenly  returned,  ravaged  all  Upper 
the  impe-  Pomerania,  and  reduced  the  towns  of  Ufcdom,  Demmin, 

u  s*  and  Wollin  ;  after  which,  leaving  garrifons  in  the  fortreffes, 
he  returned  to  his  winter-quarters  in  Saxony. 

This  unfortunate  campaign  counterbalanced  all  the  ad¬ 
vantages  of  the  former.  Wrangel  was  fo  ftruck  with  the 
fuddennefs  of  the  blow,  that  he  could  take  no  meafures  for 
9%  ©ppofition.  Some  of  the  Swedifh  allies  again  fell  off,  and 
t0ok  u?  arms  aK»“ft  them.  In  1638,  the  Swedifh  affairs 
again  began  to  revive  in  this  quarter,  through  the  excellent 
condudl  of  Bannier,  who  defeated  count  Gallas  with  the 
lofs  of  3000  men  killed  and  taken  prifoners.  Purfuing  his 
good  fortune,  lie  fo  liarafTed  the  count,  that  he  obliged  him 
m  great  hade  to  repafs  the  Elbe,  and  take  (helter  in  the  he- 
reditary  dominions  of  Auftria.  Great  as  Bannier’s  exploits 
Exploits  of  bad  bee">  h°wever’  thef  were  eclipfed  by  thofe  of  duke 
the  dukeof  ^£rnarc^*  That  general  had  fo  increafed  his  army  in  the 
Saxe  Wey-  Proteftant  cantons  of  Switzerland,  and  in  Franche  Comte, 
mar.  that  he  found  himfelf  in  a  condition  to  aa  without  the  af- 

ir6  the  Frencb>  who  indeed  were  but  treacherous 
alhes.  Advancing  to  the  Rhine,  he  feized  on  Seckingen 
and  Lanuburg,  and  laid  fiege  to  Rheinfield.  The  Imperial- 
1  s,  in  conjunftion  with  the  troops  of  Bavaria,  advanced  to 
the  relief  of  the  place.  An  engagement  enfued,  in  which 
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the  vi&ory  was  dlfputed  :  the  enemy  threw  fuccours  into 
the  city,  and  the  duke  withdrew  Ills  army.  Within  a 
month  he  gave  them  battle  a  fecond  time  ;  and  fo  complete¬ 
ly  defeated  them,  that  only  one  Imperial  officer  above  the 
rank  of  a  captain  efcaped  being  killed  or  taken  prifoner. 

He  then  renewed  the  fiege  of  Rheinfield  ;  which  he  redu¬ 
ced,  as  well  as  feveral  other  important  places.  Advancing 
to  Brifac,  he  blocked  it  up  with  a  defign  of  forcing  the  gar- 
rifon  to  furrender  by  famine.  General  Gotz,  with  1  2,000 
men,  attempted  to  throw  in  1000  wagrgons  ot  provilions; 
but  he  was  defeated,  with  the  lofs  of  all  his  men  except 
2500.  Duke  Charles  of  Lorrain,  with  4000  men,  joined 
the  remains  of  Gotz’s  army,  in  order  to  relieve  the  town  ; 
but  being  furprifed  by  Bernard,  his  whole  army  was  cut  in 
pieces.  A  third  attempt  was  made  by  Gotz,  but  it  proved 
as  unluccefsful  as  the  former  ;  and  the  place  being  reduced 
to  great  ftraits,  was  obliged  to  capitulate. 

In  January  1639,  the  two  victorious  generals  Bernard 
and  Bannier  prepared  to  attack  the  enemy  on  their  own 
ground.  Bannier  made  ari  irruption  into  the  territories  of 
Anhalt  and  Halberftadt.  Leaving  his  infantry  behind,  he 
pufhed  on  with  his  cavalry,  and  furprifed  Salts,  grand-mailer 
of  the  Imperial  artillery.  After  a  bloody  conflict,  the  Bannier  do 
Swedes  gained  a  complete  victory,  feven  regiments  of  the  ^.e 
enemy  being  cut  in  pieces.  Next  entering  Saxony,  he  de-fey™^  *en- 
feated  four  regiments  of  the  enemy,  obliging  a  much  larger  ga^ements. 
body  to  take  flielter  under  the  cannon  of  Drefden.  Hear¬ 
ing  that,  the  Saxons  were  encamped  near  Chemnitz,  where 
they  waited  to  be  joined  by  the  Imperialifts,  he  refolved  to 
attack  them  before  this  jun&Ton  could  be  effe&ed.  The 
fame  good  fortune  {till  attended  his  arms,  and  the  Saxons 
were  almoft  all  killed  or  taken.  Bannier  next  entering  into 
Bohemia,  laid  the  country  under  contribution  ;  after  which, 
returning  crofs  the  Elbe,  he  fell  on  general  Hofskirk,  who 
was  encamped  near  Brandeiz  with  10  regiments  of  horfe 
and  feveral  battalions  of  foot.  Him  he  defeated  with  the 
lofs  of  2000  men.  The  remains  of  the  Imperial  forces  were 
purfued  to  the  walls  of  Prague,  and  the  generals  Hofskirk 
and  Montecuculi  were  taken  prifoners.  Yet,  notwithftand- 
ing  thefe  conftaut  fuccefles,  the  enemies  of  Bannier  multi¬ 
plied  daily.  He  had  expected  an  inftirredlion  in  his  favour 
in  Silefia  or  Bohemia  ;  but  no  fuch  event  took  place.  The 
Proteftant  princes,  overawed  by  the  enemy,  did  not  fend 
him  the  neceffary  affiftance.  Undifmayed,  however,  by  dif¬ 
ficulties  or  danger,  Bannier  performed  wonders.  He  de¬ 
feated  a  body  of  Imperialifts  at  Glatz  ;  three  times  he  drove 
the  Saxons  from  their  camp  at  Firn  ;  and  yet  was  forced  to 
evacuate  the  place,  becaufe  he  could  not  fpare  a  garrifon. 


His  army  being  deftitute  of  the  means  of  recruiting,  was 


confiderably  diminifhed  in  number  ;  yet  with  it  he  reduced 
a  number  of  towns,  and  obtained  a  variety  of  other  impor¬ 
tant  advantages,  when  on  a  fudden  all  his  hopes  were  blaft-  95 
ed  by  the  death  of  the  duke  of  Saxe-Weymar  ;  ooifoned, 
as  was  fuppofed,  by  the  French,  who  were  defirous  of  get- tke  dukc 

ting  the  town  of  Brifac  into  their  hands,  from  which  the  We^ar 
duke  prevented  them.  weymar. 

The  difficulties  to  which  Bannier  was  now  reduced  pro¬ 
ved  extreme.  The  French  monarch  took  upon  him  to  dif-Tr-a^Lrv 
pole  of  the  army  and  conquefts  ot  Bernard  as  he  thought  of  the  * 

proper.  Briiac,  and  other  places  of  importance,  he  kept  to^rench» 
himlelf ;  after  getting  poffiffion  of  which,  the  French  en¬ 
deavoured,  as  much  as  poffible,  to  ruin  the  army.  In  the 
mean  time,  the  Imperial  army  under  Piccolomini,  in  the  Ne¬ 
therlands,  was  prodigioufly  augmented  ;  and  the  archduke 
Leopold- William,  m  quality  of  generaliffimo,  was  affembling 
his  whole  {Length  to  cruffi  the  Swedes  at  once.  Bannier, 
however,  did  not  defpair.  George  duke  of  Lunenburg  ha¬ 
ving  conceived  feme  difguft  at  the  emperor,  Bannier  hoped 
^  C  2  fa 
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Sweden,  to  e„m  him  over :  he  therefore  approached  nearer  to  hn 

- - - - '  country  ;  by  which  alfo  he  drew  towards  the  armies  ot  \\  ey- 

,  97  ,  mar  and  Heife.  la  his  way  he  cut  in  pieces  a  body  of 

[jh  defeated  3000  Croats.  General  Konigfmark  routed  the  Impend, 
by  Koni^f.  ills  at  Gera  :  a  fecond  time  at  Scholen  :  and  a  thud  time 
mark. 


entirely  defeated  them  near  Leiphc.  Bannier  was  very  prei- 
fmg  on  the  allies  to  join  him  ;  and  at  la  ft,  in  1640,  he  was 
joined  by  the  Weymar  army  under  the  dukes  ot  Longue- 
ville  and  Gubrien,  a  body  of  Ruffians  led  by  general  Me- 
lander,  and  the  troops  of  Lunenburgh  commanded  by  ge* 
neral  Klitzing.  The  army  now  amounted  to  22  battalions 
of  infantry  and  22,000  horfe  ;  fo  that  they  were  much  more 
than  a  match  for  their  enemies,  had  they  been  under  the 
foie  dire&ion  of  Bannier.  But  unanimity  was  wanting  ; 
every  one  would  be  fupreme  in  the  command  ;  and  Bannier, 
the  belt  general  of  them  all,  had  the  leait  influence.  In- 
ftead  of  thofe  mafterly  and  decifive  ftrokes  by  which  the 
Swedes  had  hitherto  diftinguiftied  themfelves,  the  armies 
continued  looking  at  one  another,  each  fullering  the  rigours 
of  famine.  At  laft  Bannier,  refolving  to  expofe  his  troops 
no  longer,  fet  out  for  Thuringia,  through  Franconia,  to 
feize  an  advantageous  poll  on  the  Maine  ;  but  as  he  advan¬ 
ced  to  the  Sala,  he  found  the  Imperialifls  entrenched  on  the 
other  fide.  Finding  it  impoffible  to  force  a  paffage,  he  took 
the  road  through  Hefte,  where  his  troops  fuffered  greatly 
by  famine.  Here  he  propofed  to  fight  the  enemy  ;  but  the 
.Landgrave  and  duke  of  Lunenburg  refufed  their  confent. 
Upon  this  he  threatened  to  leave  them  to  the  mercy  of  the 
confederates,  and  thus  obliged  them  to  be  fomewhat  more 
pliant.  None  of  thofe  brilliant  fucceffes,  however,  now  at¬ 
tended  the  operations  of  the  Protcftant  allies  :  the  cam¬ 
paigns  of  1640  and  164,1  were  fpent  in  uielefs  marches  and 
countermarches  ;  ferving  only  to  bring  the  army  into  the 
greatefl  dangers,  from  which  they  were  as  conftantly  relie¬ 
ved  by  the  active  and  intrepid  Bannier.  At  laft  this  brave 
general,  worn  out  with  perpetual  fatigues,  died  of  a  fever  in 
the  year  1641,  leaving  the  Swedifh  army  in  a  worfe  iitua- 
lion  than  ever.  #  # 

The  Imperialifls  were  too  well  acquainted  with  the  abm- 
,/y.  ties  of  Bannier,  not  to  take  advantage  of  the  opportunity 
A  SweiUfh  offered  by  his  death.  A  Swedifh  detachment  was  cut  in 
detachment  pjeces  at  Qui  die  n  berg,  The  Swedifh  army,  accuftomed 
,vut  111  pie~  only  to  be  obedient  to  Bannier,  became  mutinous,  and  Pic- 
colomini  refolved  to  fall  upon  them  with  his  whole  force. 
But  the  four  generals,  Wrangel,  Konigfmark,  Wittemberg, 
and  Pful,  having  convinced  the  foldiers  of  the  neceffity  of 
defending  themfelves,  made  fuch  excellent  difpofltions,  that 
the  Imperialifts  durfl  not  attack  them.  Piccolomini  then  de¬ 
tached  part  of  his  army  to  attack  the  Heffians  in  their  quar¬ 
ters  ;  but  Wrangel  and  Konigfmark  threw  themfelves  in 
their  way,  and  defeated  them  with  the  lofs  of  2  coo  men. 
This  victory,  however,  did  not  retrieve  the  Swedifh  affairs. 
U  if  fen  lions  and  mutiny  began  again  to  take  place  in  the  ar- 
*  General  Tny  t0  ftich  a  degree  as  threatened  its  di  Ablution.  In  1642 
'I'orftcnfon  general  Torenfton  was  fent  from  Sweden,  with  a  large  fnm 
i*kts  the  0f  money  and  a  ftrong  reinforcement,  to  take  upon  him  the 
command  fUpieme  CQmmand.  This  general  wa3  inferior  in  abilities 
armyf  to  none  of  his  predeceffors,  and  defigned  without  lofs  of 
time  to  come  to  an  engagement ;  but  the  Weymar  army  fe- 
parating  from  him,  put  an  end  to  that  defign,  and  obliged 
him  to  remain  for  a  confiderable  time  inactive.  He  was  al¬ 
fo  confined  to  his  chamber  for  fome  time  by  a  dangerous 
gout ;  and  thus  a  report  of  his  death  being  fpread,  the 
imperialifts  were  encouraged  to  begin  a  long  march  tin o ugh 
roads  fcaree  paifable,  in  hopes  of  furprifmg  the  Swedifh  ar¬ 
my  without  a  general.  'I  orftenfon  having  intelligence  of 
this,  feized  an  advantageous  poft,  which  could  not  be  for¬ 
ced,;  and  thus  obliged  the  enemy  to  retreat,  after  having 
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fuffered  as  much  by  their  fatiguing  march  as  If  they  had  Sweden 
fought  a  bloody  battle.  Then  joining  general  Stalhanch, 

%vho  had  been  driven  by  the  Imperialifts  out  of  Sildia,  he* 
reduced  the  town  of  Great  Glagau,  with  a  number  ot  other  v 
important  places  ;  after  which  he  laid  liege  to  Sehweiduiu. 

The  duke  of  Saxe-Lawenburgh,  at  the  head  of  all  Ins  ca- 
airy,  endeavoured  to  throw  in  fuccours  ;  but  was  defeated 

.  .  .»  1  r  -C  T-To  xifjc  fali-pn  nnfoncr. 
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with ’the  lofs  of  3000  men.  He  himfelf  was  taken  prifoner, 
and  died  of  chagrin  a  few  days  after,  in  conlequeuee  of 
this  defeat  Schweidnitz  furiendeved  at  dilcretion  ;  and  lor- 
flenfou  having  fent  a  detachment  to  inveil  the  city  of  NeiHL 
proceeded  with  the  reft  to  drive  the  enemy  entirely  out  of  I03 
Silefia.  This  he  tfFe&ually  performed;  obliging  them  topdve.il* 
retire  over  barren  mountains,  almoit  familhed  for  want 
provifioiis,  and  haraffed  by  his  light  troops;  fo  that  thisfla 
lately  formidable  army  was  almoft  entirely  mined.  W  ith  rakes  01- 
his  victorious  troops  the  Swedifh  general  then  poured  intomutz.fo. 
Moravia  ;  where,  in  five  days,  he  reduced  the  ftrong  town  of 
Olmutz  (which  not  long  ago  fuftained  a  liege  ot  as  many 
weeks  by  the  late  king  of  Pruffia).'  Litta  and  Newftadt 
lhared  the  fame  fate  ;  after  which,  the  Swedes,  returning 
fuddenly  to  Silefia,  made  themfelves  mailers  of  Oppelein  and 
Bricg,  and  laid  fiege  to  Breftau.  Here  the  garriton  made 
fuch  an  obftinate  defence,  that  the  Imperialifts  had  time  to 
affemble  under  the  condudl  of  the  archduke  Leopold,  and 
come  to  their  relief.  As  Torftenfon  was  greatly  inferior 
in  number,  he  raifed  the  fiege  ;  but  appeared  fo  formidable 
in  his  retreat,  that  the  enemy  durft  neither  attack  him,  nor 
attempt  to  prevent  his  encamping  in  a  very  advantageous  fi¬ 
xation.  The  Imperialifts  took  this  opportunity  of  laying 
fiege  to  Glogau  ;  but  after  having  loft  a  great  number  of 
men,  they  were  forced  to  abandon  the  enterprife  on  the 
junction  of  Wrangel  with  Torllenfon  ;  by  which  means  the 
Swedes  were,  once  more  in  a  condition  to  face  their  enemies 

in  the  field.  _  . 

Torftenfon  now  projected  an  irruption  into  Bohemia,  and 
putting  his  army  into  winter  quarters  in  that  country  ;  but 
in  this  he  was  prevented  by  the  vigilance  of  the  enemy  : 
however,  he  reduced  the  city  of  Zittau,  where,  for  the  firft 
time,  a  cartel  for  prifoners  was  eftablifhed;  by  which  means 
the  Swedifh  army  was  confiderably  augmented.  Thus  dis¬ 
appointed  in  his  defigns  on  Bohemia,  .Torftenfon  directed 
his  courfe  to  Leipiic,  which  he  intended  to  invert,  i  he 
Imperial  generals  affembled  their  whole  force,  and  fet  out 
to  relieve  that  important  place.  The  two  armies  foon  came  Emirate 
in  fight  of  each  other  ;  and  a  furious  cannonading  was 
prelude  to  a  general  engagement.  A  fingle  bullet  had  ak“ 
moft  proved  fatal  to  the  Swedifh  caufe.  It  carried  away 
the  furniture  of  Torftenfon’s  horfe,  killed  the  count  Pala¬ 
tine’s  horfe,  pierced  general  Rabenau  through  the  body, 
took  off  the  head  of  a  celebrated  counfellor  named  Crabbc , 
and  carried  away  the  leg  of  a  private  foldier.  The  Swedes, 
as  foon  as  the  armies  came  up,  behaved  with  their  wonted 
refolution,  and  after  an  obftinate  conffift  obtained  a  com¬ 
plete  viftory  ;  5000  of  the  enemy  being  killed  on  the  fpot, 

3000  wounded,  and  as  many  taken  prifoners.  1  his  victory 
was  followed  by  the  immediate  furrender  of  Leipfic  ;  and 
in  all  probability  the  Swedes  would  have  finally  triumphed 
over  all  their  enemies,  had  not  a  rupture  with  Denmark  en-  1 05 
hied.  Torftenfon  and  Horn  behaved  with  their  ufual  valour  \\ ar 
in  Holftein  and  Sclionen,  while  general  Konigfmark  diflin-  enn 
guifhed  liimfelf  in  Germany  ;  but  the  ruin  of.  the  Weymar 
army,  which  was  totally  defeated  with  the  lofs  of  one  half  106  ^ 
its  number  at  Dettingen  by  the  Bavarians,  proved  a  dread*  TheSweJ 
ful  blow,  from  which  the  Swedes  could  fcarce  recover 
felves.  Indeed,  notwithftanding  the  valour  and  fuccefs  of 
the  Swedes,  their  affairs  in  Germany  muft  have  gone  to 
wreck,  in  the  campaigns  of  1643  and  1644,  had  not  the. 
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French  under  Cond6  and  Turenne  made  a  mod:  powerful 
'diverfion,  and  performed  fuch  exploits  as  immortalized  the 
names  of  thefe  two  generals. 

In  1645,  the  war  agai*nft  Denmark  was  pufhed  with  fucli 
vigour,  that  a  peace,  very  honourable  and  advantageous  for 
Sweden,  was  concluded  ;  and  thus  Torftenfon  was  again  at 
liberty  to  afl  againil  the  Imperialifts.  He  now  took  mea- 
fures  for  carrying  the  war  into  the  heart  of  the  Auftriau 
dominions.  Hatfield  aflembled  a  confiderable  army  to  op- 
pofe  the  Swedes  ;  and  the  emperor  came  in  perfon  to  Prague 
to  animate  his  troops.  The  two  armies  came  in  fight  at 
Jancowitz,  and  both  prepared  for  an  engagement.  The  va¬ 
lour  of  the  Swedes  once  more  prevailed ;  and  they  totally 
defeated  their  enemies.  Four  tnoufand  of  the  Imperialifls 
were  killed  on  the  fpot,  among  whom  were  general  Hatfield 
and  a  great  number  of  officers  ;  and  near  5000  were  taken 
prifoners.  No  great  advantages,  however,  were  derived 
from  this  victory.  Some  towns  indeed  were  reduced  ;  but 
at  laft  Torftenfon  was  obliged  to  retire  intp  Moravia, 
where  he  put  his  army  into  winter-quarter3  ;  and  in  the 
beginning  of  the  year  1646  refigned  the  command  to 
Wrangel. 

The  new  general  condu&ed  the  Swediih  affairs  with 
great  ability  and  fuccefs ;  till  at  laft  the  Imperialifts,  find¬ 
ing  themfelves  finally  unable  to  drive  the  Swedes  out  of 
Germany,  concluded  a  peace  with  them  in  1648.  This 
was  the  memorable  treaty  of  Weftphalia,  by  which  the  Ger¬ 
manic  conftitution  \vas  fettled  upon  its  ancient  principles, 
and  thofe  implacable  difput.es  which  had  fo  long  torn  the 
empire  were  ended  ;  the  duchies  of  Bremen  and  Veiden,  all 
the  Upper  and  part  of  Lower  Pomerania,  the  city  of  Wif- 
mar  and  the  ifle  of  Rugen,  were  affigned  to  Sweden,  and 
a  gratification  of  five  millions  of  crowns  was  given  to  the 
army. 

Sweden  now  enjoyed  fome  years  of  repofe.  Charles  Gu- 
ftavus,  count  Palatine,  having  gained  the  favour  of  Chrifti- 
na,  was  appointed  gcneraliffimo  of  the  forces,  and  heir  appa¬ 
rent  to  the  crown.  A  marriage  was  propofed  between 
them  ;  but  the  queen  would  never  lifien  to  this  or  any  other 
propefal  of  the  kind.  In  1650,  the  ceremony  of  the  queen’s 
coronation  was  performed  ;  but  in  four  years  thereafter,  {he 
refigned  the  crown  in  favour  of  Guflavus.  (See  the  article 
Christina). 

The  new  king  found  liimfclf  involved  in  confiderable 
difficulties  on  his  acceffion  to  the  throne.  The  treafury 
was  quite  exhaufted ;  great  part  of  the  revenue  was  ap¬ 
pointed  for  the  fupport  of  Chriflina’s  houfehold  ;  the  people 
were  oppreffed  with  taxes ;  and  the  nation  having  been  dis¬ 
armed  for  feveral  years,  began  to  lofe  its  reputation  among 
foreigners.  To  remedy  thefe  evils,  Charles  propofed  to  re¬ 
fume  all  the  crown-lands  which  had  been  alienated  by  grants 
to  favourites  during  the  late  reign  ;  to  repeal  a  duty  which 
had  been  laid  upon  fait ;  to  put  the  kingdom  in  a  pofture  of 
defence  ;  and  to  enter  upon  a  war  with  fome  neighbouring 
ftate.  Under  a  pretence,  therefore,  that  Cafimir  king  of 
Poland  had  queflioned  hi*  title  to  the  throne,  he  began  to 
make  preparations  for  invading  that  kingdom.  Several  em- 
baffles  were  tent  from  Poland  to  Stockholm  ;  but  fome  point 
of  ceremony  always  difappointed  them  of  an  audience  of  the 
king ;  fo  that  they  were  obligedvto  return  without  their  er¬ 
rand.  As  foon  as  matters  were  in  readme fs,  General  Wit¬ 
tenberg  made  an  irruption  into  Poland  from  the  fide  of  Po¬ 
merania.  The  Poles  oppofed  him  with  an  army  of  15,000 
men  ;  but  inftead  of  fighting,  they  began  to  negotiate,  and 
in  a  fhort  time  entirely  difperfed  themfelves.  Charles  hinr- 
lelf  foon  followed  with  a  powerful  army,  and  purfued  his 
march  without  obftrueftion,  all  the  cities  throwing  open  their 
gates  to  him  as  he  approached,  and  offering  to  fupply  him 
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with  necefTaries.  A3  lie  advanced  to  Cracow,  Caffimir  re-  (  Sweden.  ^ 
folved  to  make  one  effort  to  fave  his  capital.  His  army  ^  * 

amounted  only  to  10,000  men  ;  and  thefe  were  unfortunate- Tj,c 
]y  fuch  as  had  never  flood  fire.  After  a  feeble  refinance, defeated, 
they  fied  with  precipitation,  having  loft  1000  men  killed and  the 
and  taken  prifoners.  A  few  days  after  this  Charles  defeated 
the  Poles  a  fecond  time,  about  eight  leagues  from  Cracow ; 
upon  which  Cafimir  fled  with  his  family  to  Oppelen  in  Si- 
Jdla.  The  capital  was  then  invefted  ;  and  though  defended 
with  the  utmoft  valour  by  Stephen  Czarnefki,  was  in  a  fhort 
time  obliged  to  capitulate.  Thus  in  lefs  than  three  months 
Charles  apparently  became  mafler  of  Poland  ;  but  it  foon  be¬ 
came  evident  that  the  Poles  had  no  intention  of  abandoning 
their  former  fovereign.  j  15 

In  1656  a  war  took  place  with  the  eledlor  of  Brandea-  War  with 


retire. 


burg.  While  Charles  was  employed  in  the  conquefl 
Poland,  that  prince  had  invaded  the  Royal  and  Ducal  'Pru£i^ur™n  eU* 
fia,  and  reduced  the  moft  confiderable  towns  with  little 
oppofition.  The  king  of  Sweden  took  umbrage  at  his  pro- 
grefs  ;  and  having  marched  againfl  him,  defeated  his  forces 
in  feveral  flight  encounters,  and  obliged  him  to  own  that  he 
was  a  vaffal  of  Sweden.  Thefe  rapid  conquefts  alarmed  all 
Europe  ;  and  the  different  powers  fought  for  means  of 
driving  the  Swedes  out  of  Poland,  which  they  had  fo  un*  ri^ 
expedledly  and  unjuftly  feized.  The  Poles  were  no  foonerThe  Poles< 
allured  that  they  fhould  be  affifted,  than  they  everywhere  revolt, 
revolted  and  maffacred  the  Swedes.  Cafimir  returned  from 
SUefia  ;  and  thofe  very  troops  and  generals  who  had  before 
fubmitted  to  Charles  without  oppofition,  now  ranged  them-  Irr 
felves  under  the  banners  of  his  antagonift.  Charles-  imme- Charles 
diately  marched  from  Pruffia  to  chaftife  the  infolence  of  the  gains  a  vic- 
Poles,  and  totally  defeated  a  body  of  12,000  men  under  thetory>but  ** 
command  of  Czarnefki.  This  did  not  hinder  all  the  Poles^  J  t0 

incorporated  with  his  troops  to  defert ;  which  confiderably 
reduced  his  army ;  and  the  campaign  being  performed  in 
the  depth  of  winter,  he  wa3  at  laft  obliged  to  retreat  to 
Pruffia.  In  his  march  he  was  harafted  by  the  Poles  ;  and 
a  body  of  4000  Swedes  was  furprifed  and  defeated  by  them 
at  Warka.  This  lofs,  however,  was  foon  after  recompenfed 
by  a  complete  victory  gained  by  Adolphus  the  king’s  bro¬ 
ther  and  General  Wrangel  over  Czarnefki,  In  the  mean 
time  the  king  was  taking  meafures  for  laying  liege  to 
Dantzic;  but  was  prevented  by  the  Dutch,  who  threat- 
-ened  to  oppofe  him,  unlefs  a  proper  regard  was  paid  to  their  rr8 
intereft.  Charles  accordingly  granted  them  advantageous  Concludes 
terms  ;  and  afterwards  gained  over  the  de£tor  of  Branden-a  treaty, 
burg,  by  ceding  to  him  the  fovereignty  of  Pruffia,  that wIth  the 
he  might  be  at  liberty  to  turn  his  whole  ftrength  againfl 

Po’fd-  „  '  ofBrandS. 

By  the  treaty  juft  concluded  with  the  elector,  the  latterburg. 
was  to  affift  Charles  in  his  war  with  Poland ;  but  the  elec¬ 
tor  had  fo  procraftinated  matters,  that  the  Pole?,  having  ob¬ 
tained  affiftance  from  the  Tartars,  had  reduced  the  city  of 
Warfaw.  The  two  princes,  however,  now  marched  in  con¬ 
ceit  againfl  their  enemies,  who  were  encamped  in  a  drone* 
fituation  in  the  neighbourhood  of  the  city  above-mentioned, 
their  camp  being  fronted  by  the  Viftula.  The  Poles  were 
driven  from  theiig entrenchments  with  prodigious  daughter,  n 
and  a  vaft  number  taken  prifoners.  The  Poles  and  T artars Theses 
then  laboured  to  break  the  alliance  ;  with  which  view  they  ai  d  Tartar* 
entered  Ducal  Pruffia,  and  defeated  the  ele&oral  army,  ta*dcfea^d 
king  prince  Radzivil  and  other  perfons  of  diftin&ion 
foners.  The  Swedes  foon  had  their  revenge.  General  llaug,“'cr’ 
Steinboek  attacked  the  fame  Polifh  army  at  Philfppowa, 
and  overthrew  it  with  fuch  daughter  as  obliged  the  Poles 
for  that  feafon  to  quit  the  field.  A  more  formidable  enemy 
than  the  Poles  now  began  to  make  their  appearance.  The 
Ruffians  invaded  the  provinces  of  Carelia,  Ingermania,  and 
^  Livonia; 
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Sweden.  Livonia  j  while  the  eleftor  of  Brandenburg  began  to  waver 

^ -  in  his  fidelity.  To  prefeiwe  this  only  ally  at  fueh  a  critical 

f  jun&ure,  Charles  was  obliged  to  give  him  more  advantage- 
fiaifs  invade  ous  terms  than  thofe  already  mentioned  ;  while  the  Ruffians 
the  Swedish  were  rep  til  fed  in  the  provinces  of  Careiia  and  Ingermama. 
dominions,  {n  'Lavonia  they  had  better  fuccefs,  two  important  for* 
trefies  falling  into  their  hands  ;  after  which  they  laid  fiege 
to  Rioa,  For  feven  months  they  battered  the  walls  of  thi3 
city,  without  once  venturing  to  pafs  the  ditch  or  {form  the 
m  p  radii  cable  breaches.  The  befieged,  under  the  command  of 
Are  defea-  Magnus  de  la  Gardie  and  Simon  Helmfield,  defended  them- 
ted  before  fe}ves  with  the  greateft  intrepidity  ;  cutting  off  many  thou- 
^►iga.  yands  of  the  enemy  in  the  Tallies  they  made.  At  laft  they 
attacked  the  Ruffian  camp,  drove  them  out  of  it  with 
great  daughter,  and  obliged  them  to  laife  the  fiege  with 
precipitation. 

Charles,  notwith  (landing  the  number  of 'his  enemies,  was 
now  become  fo  formidable  by  the  valour  and  dilciphne  of 
his  troops,  that  whole  armies  often  Ikd  on  the  very  news 
of  his  approach.  At  laft,  in  1657,  the  Poles,  finding  they 
could  not  refill  him  in  the  field,  contented  themfelves  with 
handling  the  Swedes  on  their  march,  and  cutting  off  the 
Charles  en-  foragers  and  convoys.  This  proved  much  more  definitive 
tersintoan  t0  the  Swedes  than  their  former  method  ;  fo  that  Charles 
With^Ra-  was  obliged  to  enter  iato  an  alliance  with  Ragotfki  prince 
godld  ~  of  Tranfyl vania,  by  affigning  him  certain  provinces  in  his 
}  rlnce  of  neighbourhood,  in  order  to  furnifh  himfelr  with  irregular 
-Tranfyl va-  troops,  who  might  fight  the  Poles  in  their  own  way.  This, 
<nia*  however,  proved  of  no  real  advantage  ;  for  the  confederates, 

after  {pending  a  whole  campaign  in  Lithuania,  were  obli¬ 
ged  to  return  without  accomplifhing  more  than  the  reduc¬ 
tion  of  a  fingle  fortrefs  ;  upon  which  Charles  returned  with 
the  Swedifu  army  to  Pruffia. 

Leopold,  the  young  king  of  Hungary,  having  beheld  for 
a  long  time  the  Swedes  with  a  jealous  eye,  now  refolved  to 
declare  for  Poland.  The  more  effectually  to  curb  the  am¬ 
bition  of  the  Swedifh  monarch,  he  folicited  the  king  of 
Denmark  to  come  to  a  rupture  with  him.  This  was  in- 
ffantly  complied  with,  and  the  Danes  invaded  Bremen. 
Charles  haftened  to  oppofe  this  new  enemy  ;  which  gave 
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itroyed  by  fuch  offence  to  Ragotfki,  that  he  negle&ed  to  take  the  pro- 
the  Poles  per  meafures  for  his  own  defence  in  the  abfence  of  the 
Tars  TUr"  Swedes,  and  fuffered  his  army  to  be  deftroyed  by  the  Poles 
and  Tartars.  At  the  fame  time  the  Turks  invaded  Tran- 
*  fylvania,  under  pretence  that  Ragotfki,  being  a  vaffai  of  the 

Grand  Signior,  had  no  right  to  invade  Poland  without  his 
leave.  Ragotfki  oppofed  them  in  the  field  ;  where  he  was 
defeated  and  killed,  leaving  Charles  deilitute  of  the  only  ally 
the  Turks.  on  whom  he  could  have  depended. 

The  king,  however,  not  difmayed  by  this  misfortune, 
traverfed  Pomerania  and  the  duchy  of  Mecklenburg  ;  after 
which  he  fell  upon  Holftein,  while  general  Wrangel  with 
another  corps  entered  the  duchy  of  Bremen.  The  latter 
executed  his  meafures  with  the  utmoft  vigour  and  intrepidi¬ 
ty.  In  is  days  he  retook  all  the  towns  which  the  enemy 
and  fuccefs  had  reduced  ;  defeated  and  drove  the  Danifh  army  out  of 
WrarTel  *he  country,  killing  3000  of  their  befi  foldiers.  In  Holffein 
the  king  reduced  feveral  fortreffes,  laid  Itzehoe  in  afhes,  de¬ 
feated  a  body  of  Danes,  and  laid  liege  to  Frcderic-Udda, 
into  which  the  Danes  had  thrown  a  ftrong  garrifon.  The 
conduCl  of  this  fiege  he  left  to  Wrangel,  he  himfelf  retiring 
to  Wifmar  in  order  to  obferve  the  fituation  of  affairs  in  Po¬ 
land;  blit  no  fponer  was  he  gone  than  Wrangel  attacked 
the  place  with  fuch  fury,  that  he  became  maffer  of  it  in  two 
hours.  In  the  province  of  Halland  the  Swedes  were  de¬ 
feated  ;  but  the  enemy  derived  no  advantage  bom  theit  vic¬ 
tory  :  at  fea  the  fleets  met,  and  maintained  a  hot  engage¬ 
ment  for  two  days,  without  any  confiderable  advantage  on 
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either  fide.  In  Poland  matters  went  on  much  worfe#  The  Sweden, 
houfe  of  Auftria  had  now  declared  for  Cafimir  ;  a  German 
army  entered  Poland,  and  reduced  Cracow,  though  not 
without  great  lofs  to  themfelves.  Czarnefki  entered  Po- of  Auitnj 
merania,  where  he  butchered  the  unhappy  peafants  without1’ eclats 
mercy  ;  but  on  the  approach  ot  Charles  he  fled  as  ufiial, 
having  gained  nothing  by  his  expedition  but  the  charadler  we  ca* 
of  a  cruel  barbarian. 

The  king  of  Sweden  was  now  furrounded  by  enemies. 

The  eleftor  of  Brandenburg  had  declared  againft  him ;  and 
he  had  befides  to  engage  the  armies  of  Auftria,  Poland,  u8 
Raffia,  and  Denmark,  in  the  field.  In  this  dangerous  fitua-  Charles  in* 
tion  he  refolved  to  attack  Denmark,  in  fuch  a  manner  a$v^esDer. 
fhould  oblige  that  power  to  come  to  a  fpeedy  accommoda-™^ 
tion.  His  deligns  were  forwarded  by  a  very  early  froft,ce^ 
which  enabled  him  to  tranfport  his  troops  without  the  ex¬ 
pence  and  trouble  of  dripping.  Having  paffed  over  on  the  ice 
to  the  ifland  of  Funen,  he  cut  in  pieces  a  body  of  4000 
Danifh  foldiers  and  500  peafants.  The  whole  ifland  was 
reduced  in  a  few  days ;  after  which  he  paffed  to  Langland, 
then  to  Laaland,  after  that  to  Falftre,  and  laftly  to  Zealand. 

The  Danes  were  terrified  at  this  unexpe&ed  invafion,  and 
were  giving  themfelves  up  to  defpair,  when  Charles  offered 
to  conclude  a  peace  upon  equitable  terms.  The  king  of 
Denmark  very  gladly  confented  ;  but  with  a  defign  to  re¬ 
new  the  war  as  foon  as  he  thought  it  could  be  done  with 
fa^ety.  By  this  treaty,  called  the  treaty  of  Rofcbild con-Peacecoc. 
eluded  on  the  12th  of  March  1658,  the  provinces  of  Scho-ciu<kd. 
nen,  Halland,  and  Bleking,  Lyfter,  and  Huwen,  the  file 
of  Borkholm,  the  bailliages  of  Bahus  and  Drontheim  in 
Norway,  were  yielded  to  Sweden,  and  a  free  paffage  thro* 
the  Sound  was  granted  to  the  Swedfih  ffrips. 

No  fooner  was  Charles  retired,  than  the  king  of  Den¬ 
mark  began  to  adt  againft  him  in  an  underhand  manner ;  on 
which,  refolving  to  anticipate  him  in  his  defigns,  he  appear-  130 
ed  unexpectedly  with  a  fleet  before  Copenhagen.  Had  he  The  r? 
given  the  affault  immediately,  before  the  inhabitants  had 
time  to  recover  from  their  furprife,  it  would  probably  have^^T 
furrendered  at  once  ;  but,  by  landing  at  the  diftance  of  1 7  fieged. 
miles,  he  gave  them  time  to  prepare  for  their  defence  :  the 
fiege  proved  extremely  tedious,  and  at  laft  the  place  was  re¬ 
lieved  by  a  Dutch  fleet.  On  this  Charles  converted  the 
fiege  into  a  blockade,  which  continued  till  the  end  of  the  war. 
Wrangel  reduced  the  flrong  fortrefs  of  Cronenburg ;  and 
the  Swedifh  forces  were  fo  judicioufly  polled,  that  all  Den-  iji 
mark  was  in  a  manner  blocked  up;  when,  in  1660,  king^at^f 
Charles  died  of  an  epidemical  fever:  and  thus  an  end  was 
put,  for  that  time,  to  all  the  ambitious  defigns  of  Sweden.  i;: 

The  new  king  Charles  XI.  was  a  minor  at  the  time  of  Charted 
Iris  father's  death  ;  and  as  the  kingdom  was  involved  in  a 
dangerous  war  with  fo  many  enemies,  the  regency  determin¬ 
ed  to  conclude  a  peace,  if  it  could  be  obtained  on  reafonable  133  ^ 
terms.  A  treaty  was  accordingly  concluded  at  Oliva;  by 0 
which  Cafimir  renounced  his  pretenfions  to  the  crown  ofu 
Poland,  and  that  republic  gave  up  all  pretenfions  to  Livonia. 
Bornholm  and  Drontheim  were  ceded  to  Denmark  ;  and  an 
equivalent  in  Schonen  remained  with  Sweden.  During  the 
minority  of  the  king,  nothing  remarkable  occurs  in  the  hif- 
tory  of  Sweden.  In  1672  he  entered  into  alliance  with 
Louis  XIV.  which  two  years  atter  involved  him  in  a 
with  the  ele&or  of  Brandenburg.  At  firfl  the  Swedes  car-^ankc* 
ried  all  before  them  ;  and  general  Wrangel  having  fallenbug- 
•Tick,  they  continued  their  conqucfts  under  another  named 
M  irdenfeldt.  Almoft  all  the  towns  in  Brandenburg  were 
reduced,  when  the  ele&or  arrived  with  an  army  to  the  re-  135 
lief  of  his  diftreffed  fubjedls.  He  retook  feveral  towns,  de*JhcSff  ^ 
feated  Mardenfeldt  in  a  general  engagement,  and  foon  a^ter and 
forced  them  to  abandon  all  their  coneuefts.  In  conjunction  fea> 

1  with 
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fwrdin.  with  the  Danes,  he  then  Invaded  the  Swedish 

places  of  Importance  were  reduced;  and,  in  1676, 
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dominions  i  the  crown,  and  his  papers  burnt  by  the  hands  of  the  eom-  Sweden 
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Sweden  received  a  molt  deftru&ive  blow  by  the  defeat  of 
her  fleet  in  an  engagement  with  the  combined  fleets  of  Den¬ 
mark  and  Holland.  Soon  after  this  the  king  took  the  go¬ 
vernment  into  his  own  hands,  and  in  fome  degree  reftored 
the  fortune  of  Sweden  ;  but  though  matters  went  on  in  a 
more  profperous  way  where  the  king  commanded  in  perfon, 
the  fame  Ioffes  and  difgrace  attended  the  Swedifh  arms  in 
every  other  quarter.  In  Pomerania,  count  Konigfmark  loft 
every  place  of  importance  excepting  Stralfund,  Stetin,  and 
Gripfwald.  In  1678,  the  Swedifh  fleet  was  defeated  in 
two  engagements.  At  Landfcroon  a  molt  obflinate  battle 
was  fought  from  ten  in  the  morning  till  fix  at  night ;  when 
both  parties  were  obliged,  by  their  fatigue,  to  retire  to  their 
refpedtive  camps.  At  Oldeval  in  Norway,  the  Swedes  were 
defeated  ;  and  the  Danes  laid  defolate  the  iflands  of  Oeland, 

Smaaland,  Unno,  and  Kuno  ;  while  the  eledloral  troops 
and  Imperialifts  reduced  count  Konigfmark  to  the  utmoft 
diflrefs  in  the  neighbourhood  of  Stralfund. 

In  this  deplorable  fituation  of  affairs  count  Konigfmark 
found  an  opportunity  of  attacking  his  enemies  to  fuch  ad¬ 
vantage,  that  he  obtained  a  complete  vidlory  ;  after  which 
he  ravaged  the  duchy  of  Mecklenburg.  Yet  notwithftand- 
ing  this  fuccefs,  lie  could  not  prevent  the  elector  from  re¬ 
ducing  Stralfund  ;  after  which  he  was  obliged  to  evacuate 
Pomerania  ;  and,  to  complete  his  diflrefs,  the  fleet  which 
tranfported  the  Swedifh  army  from  Pomerania  was  wrecked 
on  the  coafl  of  Bornholm  ;  by  which  accident  2000  perfons 
were  drowned,  and  the  remainder  plundered  and  taken  pri- 
foners  by  the  Danes,  though  they  had  been  furnifhed  with 
paffports  from  king  Frederic. 

In  this  unprofperous  fituation  of  affairs  a  peace  was  con¬ 
cluded  at  St  Germain’s  between  France  and  her  enemies, 
by  which  the  Swedes  and  Danes  were  left  to  decide  their 
quarrel  by  themfelves.  Denmark  was  by  no  means  a  match 
for  Sweden,  even  in  the  diftrefled  fituation  to  which  fhe  was 
reduced  :  for  which  reafon  a  treaty  was  inflantly  concluded, 
on  terms  much  more  favourable  to  Sweden  than  could  have 
been  expe&ed  ;  and  the  peace  was  confirmed  by  a  marriage 
between  Charles  and  Ulrica  Eleonora,  daughter  to  the  king 
©f  Denmark.  From  this  time  the  Swedifh  monarch  applied 
himfelf  to  the  reformation  of  the  flate  ;  and  by  artfully  ma¬ 
naging  the  difputes  between  the  nobility  and  peafants,  he 
obtained  a  decree  of  the  flates  empowering  him  to  alter  the 
conflitution  as  he  pleafed.  Being  thus  invefled  with  abfo- 
lute  power,  he  proceeded  to  take  fome  very  extraordinary 
meafures.  In  1685  it  was  projedled  to  liquidate  the  public 
debts  by  raifing  the  nominal  value  of  money,  without  adding 
any  tiling  to  its  intrinlic  value.  This  was  put  in  execution 
the  following  year,  by  which  the  creditors  of  the  govern¬ 
ment  loft  upwards  of  nine  millions  of  crowns.  This,  with 
fome  other  arbitrary  fteps  taken  about  the  fame  time,  dif- 
gufted  all  the  nobility,  merchants,  and  crown-creditors.  In 
Livonia  they  were  highly  relented  ;  and  remonftrances  were 
repeatedly  fent  by  the  hands  of  deputies,  who  had  orders  to 
infill  upon  their  privileges  confirmed  by  many  ads  of  the 
king’s  predeceffors.  The  deputies  could  obtain  nothing, 
fo  that  the  diet  was  affembled.  On  their  report  the  body 
of  nobility  refolved  to  draw  up  a  ftronger  remonftrance  than 
any  of  the  former,  to  be  prefented  to  the  king  by  captain  of  Poland  ;  but  on  hi&  way  he  received  intelligence  that 
^•atrl!l°ne  °f  t^C  ^€Putl*es»  w^°  had  already  diftinguifhed  the  czar  of  Mufcovy  had  laid  fiege  to  Narva  with  100, coo 
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mon  executioner.  The  accufation  was  declared  unjuft  by 
the  univerfity  at  Ldpfic  :  but  notwithftanding  this,  Patkul 
was  obliged  to  fly  bis  country,  to  avoid  the  execution  of  his 
rigorous  fentence  ;  which,  however,  fell  upon  him  with  re¬ 
doubled  fury  in  the  fubfequent  reign,  of  which  an  account 
is  given  under  the  article  Patxuc. 

On  the  15th  of  April  1697,  died  Charles  XI. 
his  crown  to  his  fon,  the  celebrated  Charles  XII.  at 
time  a  minor.  On  his  acceffion  he  found  himfelf  under  the  by  ^is 
tuition  of  his  grandmother  Eleonora,  who  had  governed  the  Charles 
kingdom  during  the  minority  of  the  late  king.  Though  XU. 
Charles  was  at  that  time  only  15  years  of  age,  he  inftantly  pje,{^eg . 
{bowed  a  defire  of  taking  the  government  into  his  ownthe  g0Vem» 
hands.  Kis  counfellors,  count  Piper  and  Axel  Sparre,  fig- men t  into 
nified  his  deftre  to  the  queen-regent.  They  were  by  herhis  own 
referred  to  the  ftates  ;  and  there  all  were  unanimous : 
that  the  queen,  finding  that  oppofition  would  be  vain,  re-q^  0 
figned  her  power  with  a  good  gtace  ;  and  Charles  was  in- 
veiled  with  abfolute  authority  in  three  days  after  he  had  143 
expreffed  his  defire  of  reigning  alone.  He  was  fcarce  feat- A  powerful 
ed  on  the  throne  when  a  powerful  combination  was  f  o  rm-^f  ™ ^ e ^ 
ed  againft  him.  King  Auguftus  of  Poland  formed  defignsagainfthim> 
on  Livonia  ,*  the  king  of  Denmark  revived  the  difputes  he 
had  with  the  duke  of  Holftein,  as  a  prelude  to  a  war  with 
Sweden  ;  and  Peter  the  Great  of  Mufcovy  began  to  form 
defigns  upon  Ingria,  formerly  a  province  of  Rullia.  In 
1699  the  king  of  Denmark  marched  an  army  into  Holftein. 

Charles  fent  a  confiderable  body  of  troops  to  the  duke’s* 
affiftance ;  but  before  their  arrival  the  Danes  had  ravaged  Holftein  ra¬ 
the  country,  taken  the  caftleof  Gottorp,  and  laid  clofe  fiege  by 
to  Tonningen.  Here  the  king  of  Denmark  commanded  inl^e  CaIle8* 
perfon  ;  and  was  aflifted  by  the  troops  of  Saxony,  Bran¬ 
denburg,  Wolfenbuttle,  and  Heffe-Caffel.  England  and 
Holland,  as  guarantees  of  the  laft  treaty  with  Denmark,  in 
concert  with  Sweden,  joined  Charles  againft  this  confedera¬ 
cy,  and  fent  fleets  to  the  Baltic.  They  propofed  a  termi¬ 
nation  of  the  war  upon  equitable  terms ;  but  thefe  were 
haughtily  refufed  by  the  Danifh  monarch,  who  defpifed  the 
youth  and  inexperience  of  Charles,  and  relied  too  much  up¬ 
on  the  alliance  he  had  formed  with  Saxony,  Brandenburg, 

Poland,  and  Ruflia.  The  town  of  Tonningen,  however,They  are 
refilled  all  his  efforts  ;  and  when  he  ordered  the  place  to  ber^PulfeJ 
ftormed,  he  had  the  mortification  to  fee  his  troops  driven 1  onnhigen» 
headlong  from  the  walls  by  a  handful  of  Swedes  under  ge¬ 
neral  Bannier. 

In  the.  year  1700,  Charles,  having  entrufted  the  afthirsUharles  fetr 
of  the  nation  with  a  council  chofen  out  of  the  fenate,  fet  out  °ut  from 
on  the  8th  May  from  his  capital,  to  which  he  never  after-  lrn’ 

wards  returned.  He  embarked  at  Carlfcroon,  and  defeat-  the  fleeter 
ed  the  fleet  of  the  allies.  Having  made  a  defeent  on  the  the  allies, 
ifland  of  Zealand,  he  defeated  a  body  of  cavalry  that  oppofed 
his  march,  and  then  proceeded  to  inveft  Copenhagen  by  fea 
and  land.  The  king  of  Denmark  then  faw  the  neceffity 
there  was  either  of  having  his  capital  deflroyed,  or  of  doing  147 
juftice  to  the  duke  of  Holftein.  He  chofe  the  latter;  and  Obliges  th.3 
a  treaty  was  concluded  in  eleven  days,  upon  much  the  fame  0afes  to 
terms  as  formerly.  Charles,  being  thus  at  liberty  to  turn™aCe 
hi&  arms  againft  the  other  princes  who  had  confpired  his  de¬ 
finition,  refolved  to  lead  his  army  againft  Auguftus  king 


himfelf  by  his  boldnefs  and  attachment  to  liberty.  His 
public  fpirit,  however,  produced  no  other  eftedl  than  to  pro¬ 
cure  his  own  definition.  An  accufation  was  drawn  up 
againft  all  the  remonft rants,  but  efpecially  Patkul.  He  was 
fentence d  to  lofe  his  right  hand,  then  to  be  deprived  of  his 
life,  honours,  and  eftates ;  to  have  the  latter  confifcated  to 


'  raft 

On  this  he  immediately  embarked  at  Carlfcroon^Marches  a- 
though  it  was  then  the  depth  of  winter,  and  the  Baltic  fcarce&a5nft  the 
navigable  ;  and  foon  landed  at  Pernaw  in  Livonia  with  part  .Ruffians* 
of  his  forces,  the  reft  being  ordered  to  Reval.  His  army 
did  not  exceed  20,000  men  ;  but  they  were  the  beft  foldiers 
in  Europe,  while  the  Ruffians  were  only  an  undifciplined. 

multitude*. 


^ates  to  him.  At  Birfen,  an  army  of  20,000  Ruffians  re- 


Cz&r’s 

camp. 


This 
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t,ws<tfr.  rmikitude,  The  czar,  however,  had  thrown  every  pofiible  Swedes  in  number  i  yet  Charle 
obftru&ion  in  the  way  of  his  antagonift.  Thirty  thoufand 
men  were  polled  in  a  defile  on  the  road,  to  oppofe  his  paf- 
fap*e  ;  and  this  corps  was  fuftained  by  a  body  of  20,000 
others,  polled  fome  leagues  nearer  Narva.  The  czar  him- 
felt  had  fet  ont  to  haften  the  march  of  a  reinforcement  of 
40,000  men,  with  whom  he  intended  to  attack  the  Swedes 
in  flank  and  rear.  But  the  celerity  and  valour  of  the 
Defeats  two  Swedes  baffled  every  endeavour.  With  4000  foot  and  an 
Ruffian  ar-  equal  number  of  horfe  the  king  fet  out,  leaving  the  reft  of 
mles.  and  army  to  follow  him  at  their  leifnre.  With  thefc  lie  at- 
attacks  the  tacfeecj  and  defeated  the  Ruffian  armies  one  after  another, 
pufhing  his  w,iy  to  the  czar’s  camp,  which  he  gave  imme¬ 
diate  orders  for  attacking.  This  camp  was  fortified  by 
lines  of  circumvallation  and  contravallation,  by  redoubts,  by 
j  eo  pieces  of  brafs  cannon  placed  in*  front ;  and  was  defend¬ 
ed  by  an  army  of  80,000  men  :  yet  fo  violent  was  the  at¬ 
tack  of  the  Swedes,  that  in  three  hours  the  entrenchments 
were  carried  ;  the  king  with  4000  men  that  compofed  the 
wing  he  commanded  in  perfon,  purfued  a  flying  army  of 
of  50,000  to  the  river  Narva.  The  bridge  broke  down  by 
the  weight  of  the  fugitives,  and  the  river  was  inftantly  co¬ 
vered  with  their  bodies.  Great  numbers  returned  in  defpair 
to  their  camp,  where  they  defended  themfelves  for  a  while  ; 
yso  but  at  laft  the  generals  Gallowin  and  Frederowitz,  who 
The  camp  commanded  them,  furrendered.  'Thirty  thoufand  were  kil- 
forced,  and  fed  ;n  the  intrenchments  and  in  the  purfuit,  or  drowned  in 
the  Ruffians^  r;ver .  20,000  furrendcred  at  diferetion,  and  were  dif- 
widf  great  unarmed;  while  the  reft  were  totally  difperfed.  An 

Ua lighter,  hundred  and  flfty  pieces  of  fine  cannon,  28  mortars,  151 
pair  of  colours,  20  ftandards,  and  all  the  baggage  of  the 
enemy,  were  taken.  Among  the  prifoners  were  the  duke 
de  Croy,  the  prince  of  Georgia,  and  feven  other  generals. 

15c  Charles  behaved  with  the  greateft  generofity  to  theconquer- 
Generofity  ed.  Being  informed  that  the  tradefmen  of  Narva  had  re- 
of  Charles.  fufed  credit  to’ the  officers  whom  he  detained  prifoners,  he 
fent  1000  ducats  to  the  duke  of  Croy,  and  to  every  other 
officer  a  proportionable  fum. 

Peter  was  advancing  with  40,000  men  to  furround  the 
Swedes,  when  he  received  intelligence  of  the  dreadful  defeat 
at  Narva.  He  was  greatly  chagrined  ;  but,  comforting  him¬ 
felf  with  the  hopes  that  the  Swedes  would  in  time  teach  the 
Ruffians  to  beat  them,  he  returned  to  his  own  dominions, 
where  he  applied  himfelf  with  the  utmoft  diligence  to  the 
raffing  of  another  army.  He  evacuated  all  the  provinces 
which  he  had  invaded,  and  for  a  time  abandoned  all  his  great 
projedls,  thus  leaving  Charles  at  liberty  to  profccute  the  war 
againft  Poland. 

As  Auguftus  had  expecled  an  attack,  he  endeavoured  to 
draw  the  czar  into  a  clofer  alliance  with  him.  The  two  mo- 
narchs  had  an  interview  at  Birfen,  where  it  was  agreed  that 
Auguftus  fhould  lend  the  czar  50,000  German  foldiers,  to 
be  paid  by  Mufcovy  ;  that  the  czar  fhould  fend  an  equal 
number  of  his  troops  to  be  trained  up  to  the  art  of  war  in 
Poland  ;  and  that  he  fhould  pay  the  king  three  millions  o£ 
rix-dollars  in  the  fpace  of  two  years.  Of  this  treaty  Charles 
had  notice,  and  by  means  of  his  minifter  count  Piper  entire¬ 
ly  trullrated  the  fcheme. 

In  1701,  as  early  as  the  feafon  permitted,  Charles,  ha¬ 
ving  received  a  reinforcement  from  Sweden,  took  the  field, 
and  appeared  fuddenly  on  the  banks  of  the  Duna,  along 
which  the  Saxon  army  was  polled  to  receive  him.  The  king 
of  Poland  at  that  time  being  fick,  the  army  was  commanded 
by  Ferdinand  duke  of  Courland,  marifchal  Stenau,  and  ge¬ 
neral  Paykel,  all  officers  of  valour  and  experience.  They 
had  fortified  certain  iflands  in  the  mouth  of  the  river,  and 
taken  every  other  precaution  againft  an  attack  ;  the  fol¬ 
diers  were  hardy,  well  difeiplined,  and  nearly  equal  to  the 


E 

having  ptfled  the  river  m 
boats  with  high  fides,  to  fereen  the  men  from  the  fire  of  the 
enemy,  attacked  them  with  fuch  fury,  that  they  were  en- 
tii ely  defeated,  with  the  Iofs  of  2500  killed  on  the  fpot,,;”^* 
and  1500  taken  prifoners.  All  the  Saxon  baggage*  theai. 

pieces  of  cannon,  five  pair  of  colours,  and  fix  ftandards,  fell 
into  the  hands  of  the  Swedes. 

This  vi&sry  was  followed  by  the  furrender  of  all  the 
towns  and  fortreffes  in  the  duchy  of  Courland.  The  king 
then  pafted  into  Lithuania,  where  every  town  opened  its 


*55 


tired  with  the  utmoft  precipitation  on  the  news  of  his  ap- 
proach.  Here  Charles,  perceiving  that  the  kingdom  of  Po-p,  r„sa 
land  was  greatly  difaffedled  to  Auguftus,  began  to  projeftWientfor 
the  fcheme  of  dethroning  him  by  means  of  his  own  fubje^is. dethroning 
fcheme  he  executed  with  more  policy  than  he  ever  AuouL. 


fhowed  on  any  other  occafion.  The  manner  of  putting  it  in 
execution  was  concerted  between  Radziewifchi,  cardinal  pri¬ 
mate  of  Poland,  and  count  Piper.  Intrigues  and  cabals 
were  held  at  the  houfe  of  the  treacherous  ecclefiaftic,  while 
he  was  publiffiing  circular  letters  to  keep  the  people  in  their 
duty  to  the  king.  The  diet  being  filled  with  Swedifh  par-  ^ 
tifans,  became  tumultuous,  and  broke  up  in  conhifion.  The  Confab] 
affairs  of  the  kingdom  then  fell  into  the  hands  of  the  fenatejk  Poland, 
but  here  the  Swedifh  party  was  as  ftrong  as  in  the  diet.  It 
was  agreed  that  they  fhould  fend  an  embaffy  to  Charles ; 
that  the  pofpolite  fhould  mount,  and  be  ready  againft  all 
events ;  but  the  chief  regulations  refpe&ed  the  king’s  au¬ 
thority,  which  it  was  determined  at  any  rate  to  retrench.  ^ 
Auguftus,  refolving  rather  to  receive  laws  from  the  viclo- 
rious  Charles  than  irom  his  own  fubjefts,  fent  an  embaffy  to^J11^ 
him,  committing  the  management  of  the  whole  to  the  conn-  ^  M 
tefs  of  Konigfrnark,  a  native  of  Sweden,  and  a  lady  famous 
for  her  wit  and  beauty.  But  the  king1  refufed  to  fee  her; 
on  which  fhe  returned,  chagrined  and  difappointed,  to  War- 
faw.  The  ambaffadors  of  the  fertate  inftantly  obtained  an 
audience  ;  and  were  affured  by  Charles,  that  he  took  arms 
againft  the  Saxons  in  defence  of  the  liberties  of  the  Poles, 
whom  he  fhould  always  regard  as  his  beft  friends.  Confe¬ 
rences  were  appointed  to  be  held  at  Kinfchin  ;  but  Charles 
foon  after  altered  his  mind,  and  told  the  ambaffadors  he 
would  hold  them  at  Warfaw.  158 

Auguftus,  in  the  mean  time,  finding  his  fcheme  of  peace  MaW£> 
fruftrated,  had  recourfe  to  the  fenate  ;  bat  met  with  fach  aro^ 


rough  anfwer  from  them,  that  he  determined  once  more  to 


cation  to 


puiy 


lie, 
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apply  to  Charles.  To  him  therefore  he  fent  his  chamber- 
lain  ;  but  a  paffport  being  forgot,  the  ambaffador  was  ar-  ^ 
refted.  Charles  continued  his  march  to  Warfaw,  which  fur-wAw^ 
rendered  on  the  firft  fummons  ;  but  the  citadel  held  out  forked 
fome  days.  Auguftus,  finding  at  laft  that  no  dependence 
was  to  be  had  on  the  Poles,  determined  to  truft  his  fortune 
wholly  to  the  Saxon  army  and  the  nobility  of  the  palatinate 
of  Cracow,  who  offered  to  fupport  him  to  the  utmoft  of 
their  power.  The  Saxon  army  was  now  advanced  to  the 
frontiers,  and  Auguftus  immediately  put  himfelf  at  the  head 
of  it.  Being  joined  by  the  nobility  of  Cracow,  he  found 
his  forces  to  amount  to  30,000  men,  all  brave  and  well- 
difciplined.  Withthefe  he  marched  in  quell  of  his  enemy; 
who  did  not  decline  the  combat,  though  he  had  with  him  160 
only  12,000  men-  Though  the  Saxons  were  ftrongly  poll- The 
ed,  having  their  front  covered  by  a  morals,  befides  being 
fortified  with  pallifadoes  and  chevaux  de  frife,  they  were  at¬ 
tacked  with  irrefiftible  impetuoftty,  and  entirely  defeated, 
with  the  lofs  of  4000  killed,  2000  made  prifoners,  and  all  161 
their  baggage  and  cannon.  This  victory  was  followed  byCracotft* 
the  lofs  of  Cracow  :  after  which  Charles  let  out  in  purfuit  of^0, 
the  flying  army,  with  a  defign  of  preventing  them  from  re- 
afTembling  ;  but  his  horfe  falling  under  him,  he  had  the  mif- 

fortune 


.9  wHr;'  < 
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were  employed  in  diflodHng  300  men,  which  he  had  placed 
in  a  wind  mill,  for  the  purpofe  of  defending  his  flank  and 
keeping  the  enemy  in  play.  Charles  fpoke  of  this  retreat 
with  admiration,  and  faid  he  had  been  conquered  by  Schul- 
lemberg.  _  ,6s 

No  material  advantage,  however,  refulted  from  this  to  Align  us 
Auguflus;  who  was  again  obliged  to  leave  Poland,  and  for- kaves  Po 
.u.  ,  „,.u  tum  n.t  tify  the  capital  of  his  hereditary  dominions,  which  he 

fame  time  fhould  be  granted  to  the  turbulent  and  difeon-  peTed  every  moment  to  fee  invefted.  In  the  mean  time, 

tented  nobles  of  Poland  to  make  their  connexions.  To  however,  the  Ruffians  having  recovered  their  fpirits,  fell 

counteradl  the  effefts  of  tliefe  refolntions,  Charles  afiembled  upon  the  Swedes  in  Livonia  with  theutmofl  fury.  Narva, The  Ruf- 

another  diet  at  Warfaw  ;  and  while  the  two  affemblies  d if-  Dorpt,  and  feveral  other  towns,  were  taken,  and  the  inha- take 

puted  concerning  their  rights  and  privileges,  he  recovered  of  bitants  and  garrifona  treated  with  great  barbarity.  Soon^evera* 


Sweden,  fortune  to  break  his  thigh,  by  which  he  was  confined  fix 
v ~~J  weeks ;  and  thus  Augullus  obtained  fome  refpite.  The 
interval  he  made  the  bell  ufe  of.  Having  convoked  a  diet 
firll  at  Marienburg,  and  then  at  Lublin,  from  them  he  ob¬ 
tained  the  following  refoiutions  ;  that  an  army  of  50,000 
men  fhould  be  railed  by  the  republic  for  the  fervice  of  the 
prince  ;  that  fix  weeks  fhould  be  allowed  the  Swedes  to  de¬ 
termine  whether  they  were  for  war  or  peace ;  and  that  the 
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his  wound,  received  a  llrong  reinforcement  from  Pomerania, 
and  utterly  defeated  and  difperfed  the  remains  of  the  Saxon 
army. 

The  ill  fortune  of  Auguflus  continued  ftill  to  perfecute 
him.  In  1704  he  was  formally  depofed  by  the  diet,  and 
the  crown  conferred  by  Charles  on  Staniflaus  Lecfinfky  pa¬ 
latine  of  Poinania.  Auguflus,  however,  did  not  yet  tamely 
give  up  his  kingdom.  His  adherents  daily  fkirmifhed  with 
the  Swedes;  and  Auguflus ln’mfelh  being  reinforced  by  9000 
'Ruffians,  retook  Warfaw,  and  was  very  near  furprilino*  the 
new  king,  who  lived  in  perfed  fectirity  in  the  city  while 
Charles  fought  in  his  caufe.  Count  Horn,  with  1  coo 
Swedes,  vigoroufly  defended  the  citadel ;  but  at  lad,  find- 
.ing  jt  no  longer  tenable,  he  was  obliged  to  furrender  at  dif- 
cretion.  1  he  redudion  of  Warfaw  was  among  the  lalt  ad¬ 
vantages  gained  by  Auguflus  in  the  courfe  of  this  war.  His 
troops  were  now  compofed  of  Saxon  recruits  and  undifei- 
plined  Poles,  who  had  no  attachment  to  his  perfon,  and  were 
ready  on  all  occafions  to  forfake  him.  Charles  and  Stanif- 
l?.us  advanced  with  the  victorious  army;  the  Saxons  fed  be¬ 
fore  them,  and  the  towns  for  feveral  miles  round  fent  their 
fubmiflions.  The  Poles  and  Saxons  were  under  the  com¬ 
mand  of  Schullemberg,  a  mod  fugacious  and  experienced 
general,  who  ufed  every  expedient  to  check  the  progrefs  of 
the  Swedes',  by  feizing  011  the  advantageous  polls,  facrifcing 
lmall  parties  to  the  fafety  of  the  whole,  and  to  miflead  the 
enemy.  See.  However,  with  all  his  conduft  and  caution, 


0.  towns  in 
blxt7  Livonia, 


Dorpt, - 

bitants  and  garrifona  treated  with  great  barbarity, 
after,  an  army  of  100,000  Ruffians  entered  Poland.  Llvonia 

thouland  Coflacks  under  Mazeppa  entered  the  country  at  and  invade 
the  fame  time,  and  ravaged  every  thing  with  the  fury  of  Poland, 
barbarians.  Schullemberg,  too,  perhaps  more  formidable 
than  either,  advanced  with  14,000  Saxons  and  7000  Ruf¬ 
fians,  diiciplined  in  Germany,  and  reputed  excellent  foldiers. 

Could  numbers  have  determined  the  event  of  war,  the  Swedes 
muft  certainly  have  been  at  this  time  overpowered.  Iriflead 
of  this,  however,  Charles  feemed  to  triumph  over  his  ene¬ 
mies  with  more  eafe  the  more  numerous  they  were.  The 
Ruffians  were  defeated  fo  fall,  that  they  were  all  difperfed 
before  one  party  had  notice  of  the  misfortunes  of  another.  170 
The  defeating  an  army  of  40,000  men  fcarcelv  obftrudted 
the  march  of  the  Swedes,  while  their  aflonifhed  enemies 
looked  upon  thefe  ailions  as  the  effe&s  of  witchcraft,  and 
i  magi  lied  that  the  king  of  Sweden  had  dealings  with  infer- them, 
nal  lpirits.  With  thefe  apprehenfions  they  fled  beyond  the 
Boriflhenes,  leaving  the  unhappy  Auguflus  to  his  ill  fate. 
Schullemberg,  with  all  his  fldlland  experience,  fucceeded  no 
better.  The  Swedifh  general  Renfchild  engaged  and  de-Schullem. 
feated  him  in  half  an  hour,  though  the  Swedes  were  valtlyberg  en* 
inferior  in  number,  and  their  enemies  polled  in  a  mod  ad-riiebv  de~ 
vantageous  fituation.  Nothing  could  he  more  complete  R^kild 
than  this  victory.  Whole  regiments  of  Saxons  threw  down  tn  c  ^ 
their  arm?,  and  begged  their  lives  in  the  mod  fuppliant  pof- 
ture.  Six  thoniand  were  flam  in  the  field,  and  7000  taken 
prisoners.  Thirty-fix  pieces  of  cannon,  ii,oco  mnlkets,  40 
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he  tnnnrl  hlmf  lT  :L  V  7 ou  i  •  ,  dllu .WULlon>  Priloners*  l  mrty-tix  pieces  ot  cannon,  I  j,oco  mnlkets,  40 

hood  oA>!,  rImn  d  .l'  ‘V  ^  "eighbour-  Pa![  ot  colours  and  ftandards,  with  all  the  Saxon  baggage, 

hood  o.  his  camp  ready  co  hHupon  him,  while  he  thought  fell  into  the  hands  of  the  Swedes :  and  the  conffonfL,. 

more  important 
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him  at  50  leagues  didance.  The  Swedifh  monarch  attack- 
ed  him  with  a  fuperior  army,  but  entirely  compofed  of 
horfe.  Schullemberg  had  polled  his  men  in  fuch  a  manner 
as  rendered  it  impoffible  to  furround  them.  His  firlt  rank 
being  armed  with  pikes  and  fufees,  prefented  a  kind  of  ram¬ 
part  of  bayonets  ;  the  fecond  line  Hooping  over  the  firlt 
who  kneeled,  fired  over  their  heads,  while  che  third  rank, 
who  ftood  upon  their  feet,  kept  up  an  incefTant  fire,  by 
which  the  Swedifli  horfe  were  exceedingly  galled  and  Dut 
111  diforder.  Charles  loft,  the  opportunity  of  cuttincr  off  the 
v/liole  Saxon  army,  by  omitting  to  order  his  men  to  dif- 
mount.  This  was  almoft  the  firft  time  that  infantry  had 
been  regularly  oppofed  to  cavalry,  and  the  fuperiority  of 
the  former  was  evident.  After  the  engagement  liad  conti¬ 
nued  about  three  hours,  the  Saxons  retreated  in  good  or- 
der  ;  which  no  enemy  had  ever  done  before  in  any  engage- 

wardsThf1  A  P'6  pUr(“ed  t,leir  encm'ts  to-  co  uie  empire  it  he  croi: 
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were  flill  more  important  ;  for  now  a  paffage  was  ppened 
into  Saxony,  and  Auguflus  feemed  to  be  in  as  great  danger 
of  loling  his  hereditary  dominions  as  he  had  been  of  1o- 
fing  Poland.  This  extraordinary  vi&ory,  indeed,  is  faid  to 
have  been  owing  to  a  panic  which  feized  the  trooos  of 
Schullemberg :  however,  it  was  looked  upon  with  admira¬ 
tion,  and  thought  to  make  the  renown  of  Renfchild  equal  to 
that  of  his  fovereign.  Charles  himfelf  was  jealous,  and  could 
not  help  exclaiming,  “  Surely  Renfchild  will  not  compare  17s 
himfelf  with  me  !”  But  the  cruelty  of  this  general  fullied  Cruelty  of 
his  reputation  ;  for  fix  hours  after  the  engagement,  he  cail.rhe‘Swetilik 
fed  t  000  Ruffians  to  be  mafiacred  in  cold  blood,  to  revenge, ^ei;era^* 
as  lie  faid,  the  cruelties  they  had  committed  in  Poland. 

Soon  after  this  victory,  which  was  gained  on  the  12th  of  173 
February  1706,  Charles  entered  Saxony  at  the  head  of Charles*  in- 
24,000  men.  The  diet  at  Ratifbon  declared  him  an  enemy  vade* 
to  the  empire  if  he  croffed  the  Oder.  But  to  this  declara-7’ 
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horfe,  however,  puffed  their  way,  and  at  laftinclofed  Schul- 
lembeig  between  a  wood  and  the  river,  where  Charles  had 
no  doubt  of  obliging  him  to  furrender  at  diferetion,  or  die 
.  in'Jland,  as  having  neither  boats  nor  bridges;  but  the 
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land,  where  he  poffefled  not  a  finale  town  befides  Cracow 
into  this  city  he  threw  himfelf  with  a  few  Saxon,  Poliff! 
and  Ruffian  regiments,  ar.d  began  to  erect  fome  fortifica¬ 
tions  for  its  defence  ;  but  the  approach  of  the  Swedifh  o-c- 


genius  of  Schullemberg  fupplied  every  defeft  In  the  niX  „?  M  r  u  -}  T  ^  9ppr0Kch  of  the  Swedift  gc* 

■*  pi»i.  ™ A™  „f , S  SJ;  t2,‘  Si !  Iff ,» V”  t ""  ?  S  ^  *  *»w. 

upon  which  he  carried  over  his  troops  while  the  Swedee  "pT  all  his  meafures,  and  threw  him  into  defpair. 
Vol.  XVIII.  Part  I  P  ’  the  bNVtdes  ihe  ^ffians  indeed  were  his  faithful  allies;  but  he  dread- 
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Sweden,  ed  them  almoft  as  much  as  the  Swedes  :  fo  that  he  was  re- 
— — v— '  daced  to  the  necemty  of  writing  a  letter  to  Charles  with  his 
own  hand,  begging  for  peace  on  whatever  terms  he  thought 
DTcper  to  grant.  However,  as  lie  was  then  at  the.  mercy 
of  the  Ruffians,  this  t  ran  faction  was  concealed  with  the 
greateft  care.  His  emiffaries  were  introduced  to  the  Swe- 
difh  court  in  the  night-time  ;  and  being  prefented  to  Charles, 
received  the  following  anfwer  :  That  king  Auguftus  (hould 
for  ever  renounce  the  crown  of  Poland,  acknowledge  Stanif- 
laus,  andpiomife  never  to  reafeendthe  throne,  lhould  an  op¬ 
portunity  offer  ;  that  he  lhould  releafe  the  princes  Sobiefki, 
and  all  the  Swedifh  pri  loners  made  in  the  courfe  of  the  war; 
iurrender  Patkul,  at  that  time  refident  at  his  conit  as  am- 
baffador  for  the  Czar  of  Mufcovy,  and  flop  proceedings 
againfl  all  who  had  paded  from  his  into  the  Swedifh  fervice. 
Thefe  articles  Charles  wrote  with  his  own  hand,  and  deliver¬ 
ed  to  count  Piper,  ordering  him  to  Hmfh  them  with  the 
Saxon  ambafTadors. 

Auguilus  all  this  time  was  obliged  to  continue  a  fhow  of 
war,  though  he  had  neither  ability  nor  inclination  to  carry 
it  on.  He  was  joined  by  prince  Men zikoff. with  30,000 
Ruffians;  which  obliged  him,  contrary  to  his  inclination,  to 
come  to  an  engagement  with  Meyerfeldt,  who  commanded 
io,cco  men,  one  half  of  whom  were  Swedes.  As  at  this 
time  no  disparity  of  numbers  whatever  was  reckoned  an  equi- 
difh  armv"  valent  to  the  valour  of  the  Swedes,  Meyerfeldt  did  not  de- 
’  dine  the  combat,  though  the  army  of  the  enemy  was  four 
times  as  numerous  as  his  own.  With  his  countrymen  he 
defeated  the  enemy’s  firfl  line,  and  was  on  the  point  of  de¬ 
feating  the  fecond,  when  Staniflaus,  with  the  Poles  and  Li¬ 
thuanians,  gave  way.  Meyerfeldt  then  perceived  that  the 
battle  was  loft  ;  but  he  fought  defperately,  on  pOrpofe  to 
avoid  the  difgracc  of  a  defeat.  At  laft,  however,  he  was 
oppreffed  by  numbers,  and  forced  to  furrender  ;  fullering 
the  Swedes,  for  the  firfl  time,  to  be  conquered  by  their  ene¬ 
mies.  The  whole  army  were  taken  prifoners  excepting 
major-general  Kraffau;  who  having  repeatedly  rallied  a  body 
ofhorfc  formed  into  a  brigade,  at  1  all  broke  through  the 
enemy,  and  efcaped  to  Pofnania. —  Auguftus  had  fcarce  fung 
Te  Deum  for  this  vi&ory,  when  his  plenipotentiary  returned 
from  Saxony  with  the  articles  of  the  treaty  above-mentioned. 
The  king  hefitated  and  fcrupled,  but  at  lafl  figned  them  ; 
after  which  he  fet  out  for  Saxony,  glad  at  any  rate  to  be 
freed  from  fuck  an  enemy  as  the  king  of  Sweden,  and  from 
fuch  allies  as  the  Ruffians. 

TheCzar  Peter  was  no  fooner  informed  of  this  extraordinary 
treaty,  and  the  cruel  execution  of  his  plenipotentiary  Pat- 
*  See  the  kill*,  than  he  fent  letters  to  every  court  in  Chriftendom, 
article  complaining  of  this  grofs  violation  of  the  law  of  nations. 

He  intreated  the  emperor,  the  queen  of  Britain,  and  the 
i?8  States-General,  to  revenge  this  infult  on  humanity.  He 
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£™i»;Cn«r  the  compliance  of  Auguftus  with  the  oppro- 

»<n«  krf0llg  name  0f  pujillanimity  ;  exhorted  them  not  to  guaran¬ 
tee  a  treaty  fo  unjuft,  but  to  defpife  the  menaces  of  the  Swe- 
difh  bully.  So  well,  however,  was  the  prowefs  of  the  king 
of  Sweden  known,  that  none  of  the  allies  thought  proper  to 
irritate  him,  by  refilling  to  guarantee  any  treaty  he  thought 
proper.  At  firft,  Peter  thought  of  revenging  Patkul’s  death 
by  maflacring  the  Swedifh  prifoners  at  Molcow  ;  but  from 
this  he  was  foon  detetred,  by  remembering  that  Charles  had 
179  many  more  Ruffian  prifoners  than  he  had  of  Swedes.  Gi- 
Invades  Po-vjncr  over  thoughts  of  revenging  himfelf  in  this  way,  there- 
formaU^  f°re>  in  )’ ear  l7°7  enterec^  Poland,  at  the  head  of 
depofes Sta- 6o>c qo  men.  Advancing  to  Leopold,- he  made  himfelf 


niflaus.  mafter  of  that  city,  where  he  aflembled  a  diet  and  folemnly 
depofed  Staniflaus  with  the  fame  ceremonies  which  had  been 
nfed  with  regard  to  Auguftus.  The  country  was  now  re¬ 
duced  to  the  moil  imferable  fituation  5  one  party,  through 
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fear,  adhered  to  the  Swedes  ;  another  was  gained  over,  or  Sweden, 
forced  by  Peter  to  take  part  With  him  :  a  violent  civil  war 
took  place  between  the  two,  and  great  numbers  or  people 
were  butchered,  while  cities,  towns,  and  villages,  were  laid 
in  aflies  by  the  frantic  multitude.  Pile  appearance  of  a 
Swedifh  army  under  king  Staniflaus  and  general  Lewen- 
haupt  put  a  flop  to  tliefe  diforders,  Peter  hiinfeh  not  caring 
to  ftar.d  before  filch  enemies.  He  retired,  therefore,  into^”.^ 
Lithuania,  givfng  as  the  caufe  of  his  retreat,  that  the  conn-  Lithuania, 
try  could  not  fupply  him  with  provifions  and  forage  necef- 
fary  for  fo  great  an  a^my.  .  1S1 

In  the  mean  time  Charles  had  taken  up  his  refldence  in  Imperious 
Saxony,  where  he  gave  law  to  the  court  of  Vienna,  and  ina^haviour 
manner  intimidated  all  Europe.  He  declared  himfelf  the  A  L  nries> 
protestor  of  the  Proteftant  intereft  in  Germany,  particular¬ 
ly  of  the  emperor’s  Proteftant  fuhjedls  in  Sileila.  He  de-  |8? 
fired,  or  rather  commanded ,  the  emperor  to  renew  and  con- s  ibrnifli* 
firm  to  them  all  the  liberties  granted  by  the  treaties  ofbehavi-ar 
Weflphalia,  but  fince  that  time  reclaimed  or  eluded  at  the0*  tiieenu 
treaty  of  Ryfw;ck.  The  emperor  durft  not  refufe;  and^up-^ t0 
wards  of  100  churches  were  given  to  the  Proteftants.  On 
this  occafion  the  emperor  is  reported  to  have  faid,  that  “  had 
Charles  defired  him  to  become  a  Lutheran,  he  did  not 
know  whether  he  could  have  refuted.”  One  would  indeed 
have  imagined  that  Charles  had  fome  thoughts  of  convert¬ 
ing,  or  at  lead  dethroning,  the  Pope  himfelf ;  for  being  in- 
cenfed  at  the  conftant  oppofilion  of  the  court  of  Rome, 
whole,  weaknefs  and  intrigues  he  defpited,  he  one  day  told 
the  emperor’s  minifter,  that  “  tVe  Swedes  had  conquered 
Rome  before  now,  and  he  might  one  day  demand  an  inven¬ 
tory  of  the  effects  left  there  by  queen  Chriilrna.”  .At  laft, 
fatiated  with  the  glory  of  having  dethroned  one  king,  let 
up  another,  and  flruck  all  Europe  with  terror  and. admira¬ 
tion,  Charles  began  to  evacuate  Saxony,  in  purfuit  of  his 
great  plan,  the  dethroning  Czar  Peter,  and  conquering  the 
vaft  empire  of  Ruffia.  While  the  army  was  on  full  march 
in  the  neighbourhood  of  Drefden,  he  took  the  extraordinary  Charles* 
refolution  of  vi firing  king  Auguftus  with  no  more  than  five  fits  Id* 
attendants.  Though  he  had  no  reafon  to  imagine  that  A 11-  Auguta, 
guftus  either  did  or  could  entertain  any  friendfhip  for  him, 
he  was  not  uneafy  at  the  coni'equences  of  thus  putting  him¬ 
felf  entirely  in  his  power.  He  got  to  the  palace  door  of 
Auguftus  before  it  was  known  that  he  had  entered  the  city. 
General  Fleming  having  feen  him  at  a  diftance,  had  only 
time  to  run  and  inform  his  mafter.  What  might  be  done 
in  the  prefent  cafe  immediately  occurred  to  the  minifter ; 
but  Charles  entered  the  tledlor’s  chamber  in  his  boots  before 
the  latter  had  time  to  recover  from  his  fuiprife.  He  hreak- 
fafled  with  him  in  a  friendly  manner,  and  then  exprefled  a 
defire  of  viewing  the  fortifications.  While  he  was  walking 
round  them,  a  Livonian,  who  had  formerly  been  condemn¬ 
ed  in  Sweden,  and  ferved  in  the  troops  of  Saxony,  thought 
he  could  never  have  a  more  favourable  opportunity  of  ob¬ 
taining  pardon.  He  therefore  begged  of  king  Auguftus  to 
intercede  for  him,  being  fully  allured  that  his  majefty  could 
not  refufe  fo  flight  a  requefl  to  a  prince  in  whofe  power  he 
then  was.  Auguftus  accordingly  made  the  requeft  ;  but 
Charles  refilled  it  in  fuch  a  manner,  that  he  did  not  think 
proper  to  alk  it  a  fecond  rime.  Having  palled  fome  hours 
in  this  extraordinary  vifit,  he  returned  to  his  army,  atter 
having  embraced  and  taken  leave  of  the  king  he  had  de¬ 
throned.  #  184 

The  armies  of  Sweden,  in  Saxony,  Poland,  and  Finland,  March# 
now  exceeded  70,0^0  men  ;  a  force  more  than  fufficient  toagakft^ 
have  conquered  all  the  power  of  Mufcovy,  had  they  met&ulia'i! 
them  cn  equal  terms.  Peter,  who  had  his  army  difperfed  in 
fmall  parties,  inftantly  aflembled  it  on  receiving  notice  of  the 
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Sweden,  tions  for  a  vigorous  refiftance*  and  was  on  the  point  of  at- 
1— v—  ^j»cynjr  Stamfiftus,  when  the  approach  of  Charles  llruck  hi3 
whole  army  with  terror.  In  the  month  of  January  tycS 
lie  pailed  the  Niemen,  and  entered  the  fouth  gate  of  Grod¬ 
no  jult  as  Peter  was  quitting  the  place  by  the  north  gate,’ 
Charles  at  tin's  time  had  advanced  to  fome  diftance  before 
^  the  army  at  the  head  of  6po  1  •  rfe.  The  Czar  having  in- 
Pefcah  ju  <i  telligeiice  of  his  fituation,  fent  back  a  detachment  of  2000 
drive-,  rhern  men  to  attack  him  :  but  they  were  utterly  defeated;  and 
<»ut  ot  Li-  this  disappointment  was  followed  by  the  total  evacuation  of 
t  mama.  Lithuania.  The  king  purfued  his  flying  enemies  in  the 
midll  of  fnow  and  ice,  over  mountains,  rivers,  moraffes,  and 
through  aim  oft  every  obffcacle  that  could  be  furmounted  by 
human  power.  He  had  forefeen  all  difficulties,  and  deter¬ 
mined  to  furmonnt  them  all.  As  he  knew  that  the  coun¬ 
try  could  not  furnifh  provifions  fufficient  for  the  fubfiftence 
of  his  army,  he  had  proviJed  a  rrcat  quantity  of  bifeuit.  on 
which  his  men  chiefly  fubfifted  till  they  came  to  the  banks 
ot  the  Berczine,  in  view  of  Boriflow.  Here  the  Czar  was 
poflcd,  and  Charles  deligned  to  bring  him  to  a  battle  ;  af¬ 
ter  which  he  could  penetrate  with  the  greater  eafe  into  Ruf- 
fia.  Peter,  however,  did  not  think  proper  to  come  to  an 
aftion  ;  but  retreated  towards  the  Boriflhenes,  whither  he 
was  purfued  by  Charles  as  foon  as  he  had  refrefhed  his  ar¬ 
my.  The  Ruffians  had  deflroyed  the  roads  and  defolated 
rtAlarkakk  the  country  ;  never thelefs  the  Swedifil  army  advanced  with 
**  great  celerity,  and  in  their  way  defeated  20,000  of  the  ene¬ 
my,  though  entrenched  to  the  teeth.  This  vidfory,  confi- 
derimr  the  circnmftances  in  which  it  was  gained,  was  one  of 
the  mofl  gloiious  the  Swedes  ever  obtained.  The  me- 
mory  of  it  is  preserved  by  a  medal  llruck  in  Sweden,  with 
this  inscription,  Sy/va,  Polities,  Aggercs,  Hofl.es ,  viEl;. 

When  the  Ruffians  had  repafftd  the  Boriflhenes,  which 
feparates  Poland  from  Muicovy,  the  Czar,  finding  himlelf 
clofely  purfued  by  an  enemy  with  whom  he  was  not  able  to 
hau'iht*  ^  ^etermined  at  laft  to  propofe  peace.  Propofals  were 

smivver.  accordingly  made  ;  but  Charles  returned  no  other  ariiwer 
than  that  he  would  treat  at  Mofcow;  which  being  reported 
to  Peter,  he  coolly  replied,  “  My  brother  Charles  affe&s  to 
play  Alexander,  but  he  will  not  find  in  me  a  Darius.”  How¬ 
ever,  he  did  not  think  proper  to  venture  an  engagement, 
but  continued  his  retreat  ;  and  Charles  purfued  fo  clofe, 
that  he  was  daily  fkirmifhing  with  the  rear  of  the  enemy. 
In  thefe  adlions  the  Swedes  had  generally  the  advantage, 
though  in  the  main  thefe  vidlories  proved  detrimental,  by 
weakening  the  army  in  a  country  where  it  was  impoffible  to 
recruit.  Near  Srrolenfko,  the  king,  with  only  fix  regiments, 
defeated  a  body  of  10,000  horfe  and  6coo  Calmucks.  In 
this  engagement  he  was  expofed  to  the  utmofl  danger,  the 
enemy  having  feparated  him  from  his  troops.  With  one  re¬ 
giment  only,  he  fought  with  fuch  fury  as  difperfed  the  ene¬ 
my,  and  drove  them  before  him,  at  the  time  they  thought 
themfclves  fure  of  taking  him  prifoner.  Two  aids-de-camp 
that  fought  near  him  wet e  killed  ;  his  horfe  was  killed,  as 
was  alio  an  equerry  while  he  prefented  another.  The  ene¬ 
my  had  broke  through  the  regiment,  and  got  quite  up  to 
the  king  ;  who  is  faid  to  have  on  this  occafion  killed  12 
men  with  his  own  hand  without  receiving  a  wound. 

By  the  3d  of  October  1708  Charles  was  within  100 
rivt>  within  leagues  of  Mofcow  ;  but  the  Czar  had  made  the  roads  im« 
100  lea  nes pafiable,  either  by  laying  them  under  water,  digging  deep 
ditches,  or  covering  them  with  the  wood  of  whole  forells. 
the  roads  He  had  alfo  destroyed  the  villages  on  every  fide,  and  taken 
impaffabie.  away  every  poffibility  of  fulfilling  an  army.  The  feafon 
was  alfo  far  advanced ;  the  intenfe  fevere  weather  was  ap¬ 
proaching  ;  fo  that  the  Swedes  were  threatened  with  all  the 
xniferies  of  cold  and  famine,  at  the  fame  time  that  they  were 
expoied  to  the  attacks  of  an  enemy  greatly  fuperior  in  num- 
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ber,  who,  from  their  knowledge  of  the  country,  had  almo'l  Sweden.  ^ 
conftant  opportunities  of  harafling  and  attacking  them  by  r~J 
furpriie.  For  thefe  reafons  the  king  rcfolved  to  pafs  thro’  19° 
the  Ukrain,  where  Mazeppa,  a  Polifh  gentleman,  was  gene- 
ral  and  chief  of  the  nation.  Mazeppa  having  been  affront-  [p/ukialn. 
ed  by  the  Czar,  readily  entered  into  a  treaty  with  Charles, 
whom  he  promifed  to  affiflovith  30,000  men,  great  quali¬ 
ties  of  provifions  and  ammunition,  and  with  alibis  treafurea, 
which  were  immenfe.  'Fhc  Swediili  army  advanced  towards 
the  river  Difna,  where  they  had  to  encounter  the  great  eft  r9r 

difficulties  ;  a  fore  ft  above  40  leagues  in  extent,  filled  with 
rocks,  mountains,  and  rnarffies.  To  complete  their  misfer- Eiculties. 
tunes,  they  were  led  30  leagues  out  of  the  right  way  ;  all 
the  artillery  was  funk  in  bogs  and  rnarffies  ;  the  provifion 
of  the  foldiers,  which  confided  of  biicuit,  was  exhaufted  ; 
and  the  whole  army  [pent  and  emaciated  when  they  arrived 
at  the  Difna.  Here  they  expected  to  have  met  Mazeppa 
with  his  reinforcement ;  but  inffcad  of  that,  they  perceived 
the  oppofite  banks  of  the  river  covered  with  a  hoflile  army, 
and  the  paffage  itfelf  almofl  impra&icabie.  Charles,  how¬ 
ever,  was  Hill  undaunted ;  he  let  his  foldiers  by  ropes  down 
the  deep  banks  ;  they  crofled  the  river  either  by  fwimming 
or  on  rafters  hailily  put  together  ;  drove  the  Ruffians  from 
their  poft,  and  continued  their  march.  Mazeppa  foon  alter  Defeats  the 
appeared,  having  with  him  about  6coo  broken  remains  ofRu,ifails» 
the  army  he  had  promifed.  The  Ruffians  had  got  intelli- ^ 
gence  of  his  defigns,  defeated  and  difperfed  his  adherents,^ azeppaia 
laid  his  towns  in  affies,  and  taken  all  the  provifions  collected  K,reat  di- 
for  the  S wed ifh  army.  However,  he  Hill  hoped  to  be  ufe-*tref8* 
ful  by  his  intelligence  in  an  unknown  country  ;  and  the 
Coffacks,  out  of  revenge,  crowded  daily  to  the  camp  with 
provifions. 

Greater  misfortunes  flill  awaited  the  Swedes.  When  j ^ 
Charles  entered  the  Ukrain,  he  had  fent  orders  to  ge-  Defptrats 
neral  Lewenhaupt  to  meet  him  with  15,000  men,  5ooo  ^n^ounter8 
of  whom  were  Swedes,  and  a  large  convoy  of  provifions.  Genera| 
Again!!  this  detachment  Peter  now  bent  Iris  whole  force,  Lewen- 
and  marched  again!!  him  with  an  army  of  65,000  men.hauptand 
Lewenhaupt  had  received  intelligence  that  the  Ruffian  army 
confified  only  of  24,000;  a  force  to  which  he  thought  6000  iai‘6* 
Swedes  fuperior,  and  therefore  difdained  to  entrench  him- 
felf.  A  furious  conteft  enfued;  in  which  the  Ruffians  were 
defeated  with  the  lols  of  15,000  men.  The  Swedes  conti¬ 
nued  their  march  ;  but,  by  the  treachery  of  their  guide, 
were  led  into  a  inarffiy  country,  where  the  roads  were  made 
impaffiable  by  deep  ditches  and  trees  laid  acrofs.  liere  he 
was  again  attacked  by  the  Czar  with  his  whole  army. 
Lewenhaupt  had  fent  a  detachment  of  two  battalions  to  dif- 
pute  the  paffage  of  the  enemy  over  a  morafs  ;  but  finding 
they  were  likely  to  be  overpowered,  he  marched  at  the  head 
of  the  whole  infantry  to  their  relief.  Another  defperate 
battle  enfued ;  when  at  laft  the  Ruffians  were  put  in  difor- 
der,  and  on  the  point  of  being  totally  defeated,  when  the 
Czar  gave  orders  to  the  Coffaeks  and  Calmucks  to  fire  up¬ 
on  all  the  Ruffians  who  fled.  “  Even  kill  me  (laid  he)  if 
I  ffiouli  be  lo  cowardly  as  to  turn  my  back.”  On  this  the 
battle  was  renewed  with  great  vigour  ;  but  notwithftanding 
theie  poiitive  orders,  and  the  example  of  the  Czar  himfelf, 
the  Ruffians  were  a  third  time  put  in  diforder,  after  lofing 
6000  men,  when  general  Baver  arrived  with  a  flrong  rein¬ 
forcement  of  freffi  Ruffian  troops  The  engagement  was 
again  renewed,  and  continued  without  intermiffion  till  night, 
fl  he  Swedes  took  poffeffion  of  an  advantageous  poll ;  but  were 
next  morning  attacked  by  the  Ruffians.  Lewenhaupt  hadAhtha 
formed  a  kind  of  rampart  of  his  waggons,  .but  was  obliged  Swediili 
to  let  fire  to  them,  in  order  to  prevent  their  falling  into  the  provifions 
hands  of  the  enemy,  and  at  the  lame  time  to  t cover  his  re-k^rnt  ,or 
treat  by  the  fmokc.  The  Ruffians,  however,  came  foon 
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enough  to  fave  fooo  waggons  of  thofe  provisions  deigned 
for  the  diftreffed  Swedes.  A  ftrong  detachment  was  ferit 
to  purfue  Lewenliaupt ;  but  fo  terrible  did  lie  appear,  that 
the  Ruffian  general  offered  him  an  honourable  capitulation. 
This  was  refilled  with  difehtin;  and  the  battle  renewed  with 
the  lame  vigour  as  before.  The  Swedes,  though  reduced  to 
4000,  again  defeated  their  enemies,  and  killed  5000  on  the 
fpot.  After  this,  Lewenhaupi  was  fullered  to  purfue  his 
march  without'' hr* deflation,  but  alfo  without  cannon  or  pro- 
baupt  joins  vilions.  Prince  Menzikolf,  indeed,  was  detached  to  ba¬ 
the  mam  raf5  him  .  but  inch  was  the  formidable  appearance  o!  the 
f^Vfall  ^,wec^es  even  *n  their  diilrefs,  that  he  was  afraid  to  attack 
oDpofition.  them  :  fo  that  at  bft  the  4000  arrived  fafe  in  the  camp  off 
Charles,  after  having  killed  upwards  of  30,000  of  the  ene¬ 
my  on  their  march. 

This,  we  may  lay,  was  the  lad  effort  of  Swedifh  valour. 
The  difficulties  they  bad  now  to  undergo  exceeded  what 
human  nature  could  bear  ;  yet  ftill  they  hoped,  by  con- 
flancy  and  courage,  to  overcome  every  obllacle.  In  the  le¬ 
vered  winter  known  for  a  long  time  even  in  Ruffia,  they 
made  long  marches,  clothed  like  favages  in  the  fkins  of  wild 
the  Swedes,  bends  ;  all  the  draught-horfes  perifhed  ;  thoufands  of  iol- 
diers  dropped  dead  with  cold  and  hunger  :  fo  that  by  the 
month  ol  February  1709,  the  whole  army  was  reduced  to 
l8,oco  Swedes.  Amidd  numberlcfs  difficulties  thefe  pe¬ 
netrated  at  lad  to  Pultowa,  a  town  on  the  eadern  frontier 
ot  the  Ukrain,  where  the  Czar  had  laid  up  magazines;  and 
“^e-°f  thefe  Charles  refolvcd  to  get  polfeflion.  Mazeppa  ad- 
lw^es  u  -  tjie  t0  inveft  the  place,  in  conffiquer.ee  or  his  ha¬ 

ving  corrcfpondence  with  feme  of  the  inhabitants,  by  whofe 
means  he  hoped  it  would  be  furrendcred.  Flowever,  he  was 
deceived  ;  the  befieged  made  ail  obdinate  defence,  the 
Swedes  were  repul  fed  in  every  affault,  and  Sooo  of  them 
were  defeated,  and  al mod  entirely  cut  off,  in  an  engagement 
Swedes  en-  w*th  a  Party  of  Ruffians.  To  complete  his  misfortunes, 
tireiy  de-  Charles  received  a  {hot  from  a  caiabine  in  his  heel,  which 
fcated  and  diattered  the  bone.  For  fix  hours  alter  he  continued  calm- 
cut  off.  ]y  on  Forfeback,  giving  orders,  till  he  fainted  with  the  lofs 
of  blood  ;  after  which  lie  was  carried  into  his  tent.  It  was 
imagined  that  amputation  would  be  neceffary,  as  the  wound 
had  already  begun  to  mortify ;  but  one  Newman  un¬ 
dertook  to  fave  the  limb.  It  was  told  the  king  that  deep 
incifions  would  bencceffaiy.  “  Fall  to  work  then  (laid  he), 
cut  boldly,  and  fear  nothing.”  I~Ie  held  out  his  leg  while 
the  operation  was  performing  ;  never  changed  countenance; 
and  while  the  dreffing  was  laid  on,  ordered  an  affault  for 
jgq  the  next  morning. 

The  Swedes  For  fome  days  the  Czar,  with  an  army  of  70,000  men, 
tariffed  by  had  jain  at  a  fma’]  diftance,  haraffing  the  Swedifh  camp, 
of  70^000  anc^  cutting  the  convoys  of  provifion  ;  but  now  intelli¬ 
gence  was  received,  that  he  was  advancing  as  if  with  a  de- 
fign  of  attacking  the  lints.  I11  this  fituation,  Charles, 
wounded,  diffreffed,  and  almoft  furrounded  by  enemies,  is 
faid  to  have,  for  the  firft  time,  affembled  a  grand  council  of 
war  ;  the  refult  of  which  was,  that  it  was  expedient  to 
march  out  and  attack  the  Ruffians.  Voltaire,  however,  to¬ 
tally  denies  that  the  king  relaxed  one  jot  of  his  wonted  ob- 
Itinacy  and  arbitrary  temper  :  but  that,  on  the  7th  of  July, 
he  fent  for  general  Renfchild,  and  told  him,  without  any 
emotion,  to  prepare  for  attacking  the  enemy  next  morn- 

The  8th  of  July  1709  is  remarkable  for  the  battle  which 
decided  the  fate  of  Sweden.  Charles  having  left  8000  men 
in  the  camp  to  defend  the  works  and  repel  the  Tallies  <?f  the 
befieged,  began  to  march  again  ft  his  enemies  by  break  of 
day  with  the  reft  of  the  army,  confifting  ©f  26,000  men,  of 
whom  18,000  were  Coffacks.-  The  Ruffians  were  drawn 
up  in  two  lines  behind  their  intrenchments,  t‘he  horfe  in 
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front,  and  the  foot  in  the  rear,  with  chafms  to  fuffer  the  ’  Sweden, J 
horfe  to  tail  back  in  cafe  of  neceffity.  General  Slippen- s 
bach  was  difpatched  to  attack  the  cavalry  ;  which  he  did 
with  fuch  impetuofity,  that  they  were  broken  in  an  in- 
ftant.  However,  they  rallied  behind  the  infantry,  and  re- 
turned  to  the  charge  with  fuch  vigour,  that  they  diiordered 
the  Sweden  in  their  turn,  arid  took  Slippenhach  pffioncr, 

Charles  was  now  carried  in  his  litter  to  this  feene  of  confu- 
fi on.  The  troops  were  animated  by  his  prefence,  and  re¬ 
turned  to  the  charge  ;  the  battle  became  doubtful,  when  ge¬ 
neral  Creuk  was  difpatched  by  Charles  to  attack  the  enemy 
in  dank.  Creuk  miftook  his  way,  or,  according  to  others, 
who  had  the  beft  opportunities  of  information,  was  bribed 
by  Ruffian  gold,  which  occahoned  the  lofs  of  the  battle. 

Peter  now  difpatched  prince  Menzikoff  with  a  ftrong  de¬ 
tachment,  to  poll  himfeli  between  the  Swedes  and  Pultowa, 
to  cut  off  their  communication  with  their  camp,  and  to  fall 
upon  their  rear.  Fie  executed  his  orders  with  great  luc- 
cefs  ;  cut  off  a  corps  de  refer ve  of  3000  men;  and  thus  de¬ 
cided  the  fortune  of  the  day.  1  he  king,  however,  had  ran¬ 
ged  his  remaining  troops  in  two  lines  ;  the  foot  in  the 
centre,  and  the  horfe  in  the  two  wings.  They  had  already 
been  twice  rallied,  and  were  now  attacked  with  fury  on  all 
lides.  Charles,  in  his  litter,  with  his  fword  drawn  in  one 
hand,  and  a  piftol  in  the  other,  ieemed  to  be  everywhere 
prefent.  New  misfortunes,  however,  awaited  him.  •  A  can¬ 
non  ball  killed  both  horfes  in  the  litter  ;  and  fcarce  were 
others  put  in  their  place,  when  a  lecond  Iwoke  the  litter  it- 
felf  in  pieces,  and  overturned  the  king.  The  foldiers  now 
believing  him  killed,  fell  back  in  conflernation.  The  iirft 
line  was  broke,  and  the  lecond  fled.  Charles  did  every 'f he  Suedei 
thing  in  his  power  to  reftore  order;  but  the  Ruffians  preffed et  tireiy tie* 
fo  hard,  that  rallying  was  impoffible,  efpecially  as  powder  felted, 
was  alfo  wanting.  Renfchild  and  feveral  other  general  of¬ 
ficers  were  taken  prifoners  ;  and  the  king  himlelf  mull  have 
fallen  into  the  hands  of  the  enemy,  had  not  count  Ponia- 
tovvlky  drawn  up  500  horfe,  furrounded  the  royal  perfon, 
and  with  dcfpeiate  fury  broke  through  ten  legiments  of  the 
enemy.  With  thefe  the  king  arrived  on  the  banks  of  the  m 
Borifthenes,  The  Ruffians  forced  the  Swedilh  camp,  where c*mp 
they  found  fix  millions  in  fpecie  ;  but  could  not  hinder  taken,  and 
Lewenhaupt,  with  400c  foot  and  all  the  remaining  cavalry,  the  Swedilh 
from  retreating  to  the  banks  of  the  Boriilbenes.  'Ibis, *rnjy ^ 
however,  availed  them  but  little;  for  being  purfued  l^y  killed  or 
prince  Menzikoff,  they  were  obliged,  for  want  of  boats  ortakeiu 
bridges,  to  fur  render  at  diferetion.  Charles  fled  in  a  mean 
calalh,  attended  by  a  little  troop  inviolably  attached  to  his 
perion,  fome  on  foot,  and  fome  011  hoifeback.  They  were 
obliged  to  crofs  a  fandy  defert,  where  neither  herb  nor  tree 
was  to  be  feen,  and  where  the  burning  heat  and  want  of  wa¬ 
ter  were  more  intolerable  than  the  extremities  of  cold  they 
had  formerly  fuffered.  The  whole  had  almoft  perifhed  for 
want  of  water,  when  a  fpring  was  fortunately  difeovered  *  Charles  ar* 
a*ter  which  they  reached  Oczakow,  a  town  in  the  Turkifhnve; 
dominions,  the  bafhawof  which  fupplied  the  king  with  eve- Turkey, 
ry  neceffary.  It  was  fome  time,  however,  before  boats 
could  be  got  ready  for  tranfporting  the  whole  of  the  king’s 
attendants  ;  by  which  accident  500  Swedes  and  Coffacks 
fell  into  the  hands  of  the  enemy.  This  lofs  affe&cd  him 
more  than  all  his  other  misfortunes.  He  fhed  tears  at  fee¬ 
ing  acrofs  the  river  Bog  the  greater  part  of  his  lew  re¬ 
maining  friends  carried  into  captivity,  without  having  it  in 
his  pewer  to  affift  them.  The  bafhaw  waited  upon  him  to 
apologize  for  the  delay,  and  was  feverely  reprimanded  by 
Charles,  as  if  he  had  been  his  own  fubjedl. 

The  king  remained  but  a  few  days  at  Oczakow,  when  the 
ferafquier  of  Bender  fent  an  aga  to  compliment  him  on  his  ar¬ 
rival  in  the  Turkifh  dominions,  and  to  invite  him  to  that 
4  city. 
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c ?ty.  Here  he  was  treated  with  the  utmoil  hofoitality  : 

'  the  Turks  pra&ifed  to  its  utmoil  extent  their  generous 
maxim  of  regarding  as  iacred  the-  perfons  of  unfortunate 
princes  who  had  taken  fhelter  in  their  dominions :  and  per¬ 
haps  regarded  him,  notwithstanding  his  misfoi  tunes. 
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ally  that  might  be  ufcful  to  themfelves  a  rainft  the  Ruffians, 
conquering  Every  one,  indeed,  regarded  him  in  his  diftrefs.  The  French 
king  offered  him  a  late  paffage  from  the  Levant  to  Mar¬ 
seilles,  from  whence  he  might  ealily  return  to  his  own  domi¬ 
nions.  But  Charles  was  too  obftinate  to  receive  advice. 
Puffed  up  with  the  notion  o'  imitating  Alexander  the  Great, 
he  difdained  to  return  except  at  the  head  of  a  numerous  ar¬ 
my  ;  and  he  yet  expedled,  by  means  of  the  Turks,  to  de¬ 
throne  his  adverfary  the  Czar.  Negotiations  for  this  pur- 
pofe,  indeed,  were  carried  on  in  the  Turkifh  divan  ;  and  it 
was  propofed  to  effort  Charles  with  a  numerous  army  ta 
*05  the  frontiers  of  Poland  :  but  the  revolution  which  took  place 
movers  the t*iere  quickly  put  an  end  to  all  Rich  projects.  Auguftus 
kit  g-lom  cf  thought  himfelf  no  longer  bound  to  obferve  the  treaty  which 
I’oland.  he  had  made,  than  Charles  was  at  hand  to  force  him  to  it. 

After  the  battle  of  Pultowa,  theiefore,  he  entered  Poland, 
and  took  every  meafure,  in  conceit  with  the  Czar,  for  the 
recovery  of  his  kingdom.  Stauiflaus  was  not  able  to  Hand 
before  Rich  enemies,  but  was  obliged  to  leave  his  dominions 
and  fly  to  Bender,  in  the  difguiie  of  a  Swedifh  officer,  in 
order  to  ihare  the  fortune  of  Charles. — It  was  not  in  Po- 
206  larjd  alone  that  the  Swedifh  affaiis  began  to  luffer  in  conff- 
The  Dines  quence  of  the  defeat  at  Pultowa.  The  Danes  quickly  in- 
madeSwe  vaded  the  province  of  Schonen  with  an  army  of  13,000 
foot  and  2500  horfe.  Only  13,000  Swedifh  forces  remain¬ 
ed  to  defend  all  the  territories  poffeffed  by  Charles  rn  Ger¬ 
many  ;  and  ot  thefe  only  a  imall  part  were  allotted  for  the 
defence  of  Schonen.  The  regency  ot  Sweden,  however, 
exerted  themfelves  to  the  utmolt  to  repel  this  ungenerous 
invalion  ;  and  having  collected  an  army  of  r  2,000  militia 
and  Sooo  regulars,  difpatched  them  under  general  Steen- 
boek  into  Schonen.  Some  Saxon  troops  were  incorporated 
in  this  army  ;  and  among  theie  a  prodigious  defertion  took 
place,  which  the  general  found  it  impoffible  to  prevent  ; 
and  thus  the  Danes  gained  feveral  advantages,  and  at  laft 
took  Chriilianffadt.  Their  miolence  on  this  iuccefs  was 
io  great,  that  the  Swedes  demanded  to  be  inilantly  led 
*07  againfl  them.  Here  the  good  fortune  of  Sweden  Reined 
5ac  are  ut-  once  more  to  revive.  The  Danes  were  driven  from  a  very 
terly  de-  flrong  iituation,  with  the  Ids  of  Sooo  killed  and  taken  prl- 
foners,  behdes  a  vaft  number  wounded.  The  king  received 
the  intelligence  of  this  victory  with  the  greateil  exultation  ; 
and  could  not  help  exclaiming,  My  brave  Swedes,  ffiould 
it  plea ff  God  that  I  once  moie  join  you,  we  lhali  conquer 
them  all 

In  the  mean  time,  Charles,  by  means  of  his  agents  the 
count  Poniatowlki  and  the  Sieur  Neugebar,  ufed  his  utir.off 
efforts  to  procure  a  rupture  between  the  Porte  and  Ruffia. 
For  a  long  time  the  money  bellowed  by  Peter  on  the  vizirs 
JerLeUwarai.id  ja.nifaiies  prevailed  ;  but  at  lalt,  in  1711,  the  grand  fig. 
againft  the  mor»  influenced  by  his  mother,  who  was  fhongly  in  the  in- 
Ruflians.  tereft  of  Charles,  and  Rad  been  wont  to  call  him  her  hen, 
determined  to  avenge  his  quairel  with  Peter.  He  therefore 
gave  orders  to  the  vizir  to  fall  upon  the  Ruffians  with  an 
army  of  200,000  men.  The  vizir  promifed  obedience  ;  but 
at  the  fame  time  profefffd  his  ignorance  in  the  art  of  war, 
and  diflike  to  the  pieffnt  expedition.  The  khan  of  Crim 
*1  artary,  who  bad  been  gained  over  by  the  reputation  and 
prefents  of  the  king  of  Sweden,  had  orders  to  take  the  field 
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with  40,00a  of  his  men,  and  had  the  liberty  of  affembling  ,  5avc<^‘  , 
his  army  at  Bender,  that  Charles  might  fee  that  the  war 
was  undertaken  upon  his  account.  The  Czar,  on  thefe  news, 
left  the  fege  of  Riga,  where  he  had  continued  for  iorr.e 
months;  and  with  24,000  men  entered  Moldavia,  where  ht 
W3S  joined  by  Cnntemir  a  vaffal  of  the  Porte.  The  vizir 
marched  againft  him  with  a  prodigious  army,  and,  through 
the  negligence  of  the  Czar,  cooped  him  up  in  Rich  a  man-  aop 
ner  that  lie  could  neither  advance  nor  retreat.  In  this  def-The  Czar 
perate*iituation,  he  perceived  that  he  was  now  in  as  bad 
Iituation  as  Charles  at  Pultowa  ;  and  gave  orders  for  break- me 
ing  through  the  enemy  with  fixed  bayonets-.  The  defpond-tiun,  but  is 
ing  ipiritlefs  loldiers,  however,  were  little  difpoffd  to  exe-rcHved  by 
cute  thefe  orders  ;  when  Catharine,  wre  to  the  czar,  with-* 
out  his  knowledge,  fet  ori  foot  a  treaty  with  the  vizir ;  and 
having  foon  obtained  his  conffnt,  had  the  peace  figned  in 
fix  hours  ;  by  which  means,  in  ail  probability,  the  whole  Ruf¬ 
fian  army  was  faved. 

The  new'  treaty  was  inoft  violently  oppofed  by  count  Po- 
niatowfki  and  the  khan  of  Tartary.  The  former  had  made: 
the  king  acquainted  with  the  fituation  of  both  armies  ;  01* 
which  lie  mftantlv  fet  out  fiom  Bender,  filled  with  the 
hopes  of  fighting  the  Ruffians,  and  taking  ample  vengeance. 

Having  ridffn  50  leagues  poll,  he  arrived  at  the  camp  juft  as 
the  czar  was  drawing  off  his  half-*amifhcd  troops.  He  a- 
lighted  at  Pq  11  into  wiki’s  tent ;  and  being  informed  of  parti-  210 
enlars,  inilantly  flew  in  a  rage  to  the  vizir,  whom  he  load-^a£c  r*l 
ed  with  reproaches,  and  accuffd  of  treachery.  RecoIicA-Jj^*^*  oa> 
ing  hiinffh,  however,  lie  propofed  a  method  by  which  thefij^0^^ 
fault  might  be  remedied  ;  but  Rnding  his  propofal  rejected, 
he  polled  back  to  Bender,  after  having  hy  the  groffefl  in- 
fults  fhowed  his  contempt  of  the  vizir,  ' 


The  violent  behav 


Charles  did  not  promote  his 


interell.  The  vizir  perceived  that  his  flay  in  Turkey  might 
prove  fatal  to  himfelf ;  and  therefore  determined  to  get  him 
out  of  the  country  as  loon  as  poffible,  either  by  fair  means 
or  foul.  Succeeding  vixirs  adopted  the  fame  plan  ;  and  at 
lafl  the  grand  fignior  himfelf  wrote  a  letter  to  the  king,  in  2tt 
which  he  ddired  him  to  depart  by  next  winter,  promiiingThe  Grand 
to  Ripply  him  with  a  fufficient  guard,  with  money,  and  eve-^Kn*or  ^e* 
ry  thing  die  nectffarv  for  his  journey.  Charles  gave  an^re  *)im 
evahve  aniv/er,  and  determined  to  proeraftinatc  his  journey,  e^ar^ 
as  well  to  gratify  his  own  ihibborn  temper,  as  becaufe  he 
diffovered  a  correipondence  between  Auguflus  and  the 
kli-m  of  1  artary,  the  object  of  which,  he  had  reafori  to  be¬ 
lieve,  was  to  betray  Ivin  to  the  Saxons.  When  lie  was 
therefore  again  prefled  to  fix  the  day  of  his  depaiture,  he 
leplied,  that  he  could  not  think  of  going  before  his  debts 
weie  paid.  Being  afkcd  how  much  was  neceffary  for  this 
pur  pole,  he  replied,  icoo  purfes  (Ay.  Twelve  hundred 
puries  were  inflantly  fcnt  to  the  ferafquier  at  Bender,  with Me!nln(t 
orders  to  deliver  them  to  the  king  of  Sweden,  but  not  be-u  .juitbeha- 
fore  he  fhould  have  begun  his  journey.  By  fair  promiles,  viour  of 
however,  Charles  perfuaded  him  to  part  with  the  money  jCharlcs» 
after  which,  in  Read  of  fftting  out,  he  fquandered  away  his 
treafure  in  prefents  and  gratifications,  and  then  demanded 
1000  purfes  more  before  he  would  ffit  out.  The  ferafquier 
was  aftonifhed  at  this  behaviour.  He  fhed  tears  ;  and,  turn¬ 
ing  to  the  king, -told  him,  that  his  head  would  be  the  for¬ 
feit  of  having  obliged  him  with  the  money.  The  grand  fio-. 
mor,  on  being  acquainted  with  this  fhameful  behaviour  of 
Charles,  flew  into  a  rage,  and  called  an  extraordinary  divan, 
where  he  himfelf  fpoke,  a  thing  very  unufual  for  the  Tur- 
kifn  monarchs.  It  was  unanimouily  agreed  that  Rich  a  trouble. 

foma 


(a)  Each  purfe  conta iced  30  fequins* 
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Pv.-  -.tsr,.  «.*&  O'.v^tto  b?  removed  by  fore.*-  (houM  other  means 

l— -v — -  £aj,_  Qrcjcr3  were  therefore  pofitively  Cent  to  Charles  to  de- 
*t.j  part  ;  and.,  in  cafe  of  refufel,  to  attack  him  in  his  quar- 
:  Tail  s  Ur3_’  Nothing  could  equal  his  ohftinacy  on  this  occasion  : 
!v‘V°  ifi  fpiie  of  the  menaces  of  his  enemies,  in  fpite  of  the  intrea- 
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Tef<  lv<.  -w  j", 

to  depart,  ties  of  his  friends,  he*  perfilled  in  his  refolution  ;  and  at  lad 
determined  to  red  it,  with  300  Swedes,  being  all  the  attend- 
•Hibdclh^  rifts  he  had,  an  army  of  20,000  janifaries  well  arm  id  and 
■raterefolu-  furn idled  with  cannon.  At  le  ngth  he  was  attacked  in  good 
non  to  re-  earncit  •  though  it  mutt  be  owned,  that  even  in  l*is  ex- 
t remit y,  the  Turks  (bowed  their  regard  to  him,  and  were 
tender  of  his  life,  which  the  king'  did  not  return  at  all  in  a 
iimilar  manner.  Moft  of  the  Swedes  fur  rendered  at 
once,  perhaps  as  thinking  it  the  only  method  of  laving  the 
king’s  life.  This  mifeonduft,  however,  had  a  quite  coll¬ 
ar  5  trary  cfFtft.  Charles  became  the  more  obftinatc,  the  more 
Is  abarnl'-  defperate  his  affairs  feemed  to  be.  With  40  menial  fervants 
lied  by  ad  Gn]y>  the  generals  Hord  and  Dardorff,  he  determined 
er*  accept"  t0  defend  liimfeF  to  the  lad  extremity.  Seeing  his  foldiers 
40.  X  P  lay  down  their  aims,  he  told  the  generals,  “  We  mutt  now 
defend  the  houfe.  Come,  (adds  he  with  a  fmile),  let  us 
ii  lht  pro  tins  et  fori.”  The  houfe  had  been  already  for¬ 
ced  by  the  Tartars,  all  but  a  hall  which  was  near  the  door, 
and  where  his  domedics  had  affembled  themfelves.  Charles 
forced  his  way  through  the  janifaries,  attended  by  the  ge¬ 
nerals  Hord  and  Dardoff,  joined  his  people,  and  then  barri- 
,  caded  the  door.  The  moment  he  entered,  the  enemy,  who 
were  in  the  houfe,  threw  down  their  booty,  and  endeavoured 
to  efcape  at  the  windows,  Charles  purfued  them  fiorn  100m 
to  room  with  much  bloodfhed,  and  cleared  the  houfe  in  a 
Tights  like  fcw  m-nutes#  He  then  fired  furioufly  from  the  wihdows, 
but  is  cukc  killed  20  -  of  the  Turks  in  a  quarter  of  an  hour,  fo  that  the 
prifoner  bafhaw  who  commanded  them  was  at  length  forced  to  fet 
w;  h  all  1  i  the  houie  on  fire.  This  was  do  re  by  arrows  with  lighted 
follower*.  niatches  (hot  into  the  roof ;  but  Charles,  inllead  of  quitting 
it  p*ave  orders  for  extinguifhing  the  five,  in  which  he  him* 
felt'afiifted  with  great  diligence.  All  efforts,  however,  were 
vain  :  the  roof  fell  in  ;  and  Charles,  with  his  few  faithful 
companions,  was  ready  to  be  buried  in  the  ruins.  In  this  ex¬ 
tremity  one  called  out,  that  there  was  a  neceffity  for  iurren- 
•dering.  “  What  a  ft  range  fellow  l  (cries  the  king),  who 
would  rather  be  a  prifoner  with  the  Turks  than  mix  hisafhes 
with  thole  of  his  ibvereign.”  Another  had  the  prefence  of 
^mind  to  ciy  out,  that  the  chancery  was  but  50  paces  off', 
had  a  ftone  roof,  ar.d  was  proof  againft  fire.  Pleafed  with 
the  thoughts  of  again  coming  to  blows,  the  king  exclaimed, 
A  true  Swede  !  Let  us  take  all  the  powder  and  ball  we 
■can  carry.”  He  then  put  himfelf  at  the  head  of  his  troops, 
and  fallied  out  with  fuch  fury  that  the  Turks  retreated  50 
paces  ;  but  falling  dowrn  in  the  hurry,  they  rufhed  in  upon 
him,  and  carried  him  by  the  legs  and  arms  to  the  bafhaw’s 
tent. 

This  extraordinary  adventure,  which  favours  not  a  little  of 
infanity,  happened  cn  the  12th  of  February  1713.  Tfi 
w’as  now  kept  prifoner,  with  all  his  retinue;  and  in  this  fi- 
fvtar'flaus  tuation  he  w-as  vifited  by  the  unfortunate  Staniflaus.  The 
arr<  fieri  m  j^ter,  as  we  have  already  obferved,  came  in  the  difgnife  of  a 
lurkcj.  Swedilh  officer,  and  had  indeed  ferved  in  the  Swedifh  army 
in  Pomerania,  for  which  reafon  he  w>as  arretted  in  theTurk- 
ifh  dominions  ;  but  being  known  at  Bender,  notice  was  fent 
to  the  bafhaw  who  was  conducting  the  king  of  Sweden  to 
Adrianople.  The  bafnaw  communicated  the  news  to  Baron 
Fabricius,  a  favourite  of  Charles,  who  immediately  imparted 
it  to  the  king.  “  Dear  Fabricius,  (fays  this  inflexible  mo- 
Extieme  narch),  run  and  tell  him  ntver  to  make  peace  with  Augu- 
iniet.iibnity  ffus  ;  we  (hall  foon  have  a  change  in  our  affairs.” 
c5  charics.  fcuch  were  the  conffderatrons  that  ilill  occurred  to  the 
mind  of  Charles ;  however,  at  latt  he  feemed  inclined  to 


fubmit  to  his  fate,  and  began  ferioufly  to  think  of  returning 
to  his  kingdom,  now  reduced  to  the  mott  deplorable  fitua- 
tion.  His  habitation  was  now-  fixed,  at  Demotica,  a  final! 
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town  about  fix  leagues  from  Adrianople.  Here  he  was  ah  |° 
lowed  t^rovifions  for  his  own  table  and  thofe  of  his  retinue ; 
but  only  2  3  crowns  a-day  in  money,  inftcad  of  500  which  to  his  do. 
he  had  received  at  Bender.  During  his  refidence  here  lumkn>* 
he  received  a,  deputation  from  Heffe-Caffel,  foliciting  his 
the  marriage  of  the  landirrave  with  Eleonora 


confent  ro  the  marriage 
pi  incefs  royal  of  Sweden;  to  wTmch  he  readily  agreed;  a  de¬ 
putation  was  alfo  lent  him  by  the  regency  of  Sweden,  re¬ 
queuing  that  he  would  prepare  for  returning  to  his  own 
dominions,  wdiich  were  ready  to  fink  tinder  a  ruinous  war 
in  his  abfence.  What  determined  him,  however,  more  than 
any  thing  to  haften  his  return,  was  the  following  accident. 

The  new  grand  vizir  Ibrahim  Molia,  having  for  private  rea¬ 
sons  determined  to  come  to  a  rupture  with  the  czar,  invited 
Charles  to  a  conference,  in  the  ttyle  and  with  the  familiarity 
of  an  equal.  Charles  was  fo  much  chagrined  at  this  indig- 
nity,  that  he  fent  his  chancellor  Mullern  to  meet  the  vizir, his wife,, 
with  a  pretence  that  he  was  fick.  To  avoid  giving  offence 
to  this  minifter,  Charles  was  obliged  to  keep  his  bed  during]^ cj? 
his  refidence  at  Demotica,  which  was  for  10  months  after. b,dfo'io 
At  latt,  this  vizir  being  ftrangled,  and  the  Swedifh  inteieftnuntfas, 
at  the  Porte  thereby  entirely  ruined,  he  determined  to  quit 
Turkey  at  all  events.  His  departure  was  to  be  negotiated 
by  his  favourite  Grothufen,  whom  he  vetted  with  the  cha¬ 
racter  of  ambaffador  extraordinary  ;  fending  him  to  Adri-  2IF 
anople  with  a  train  of  14  perfons  richly  dreffed.  To  equip  Send?  an 
this  retinue  the  king  was  reduced  to  the  moft  mortifying^1^ 
fhifts,  and  to  the  neceffity  of  borrowing  money  from  ufurers  “hi)eA 
at  50  per  cent.  The  great  objeft  was,  to  obtain  from  the  very  fa- 
vizir  monev  and  a  paffport.  Grothufen  was  received  with  vouiablj 
all  the  refpedt  due  to  his  rank  ;  but  the  vizir  ftarted  dif-ieceive^ 
Acuities.  With  re-rard  to  the  paffport,  he  laid,  it  could  be 
of  no  ufe  until  the  confent  of  the  court  of  Vienna  was  lirft 
obtained  ;  and  as  to  money,  he  faid,  “  his  mailer  knew 
how*  to  give  when  he  thought  p-opei,  but  it  wTas  beneath  his 
dignity  to  lend ,  that  the  king  ffiould  have  every  neceffary 
provided  for  his  journey,  and  poffibly  the  Porte  might  make 
iome  pecuniary  prefent,  but  he  would  not  have  it  expended.” 

The  imperial  minifter,  however,  removed  every  difficulty 
with  regard  to  the  paffport,  by  granting  it  in  the  moft  full  and 
ample  manner,  in  the  name  of  the  emperor,  the  princes  and 
ftates  of  Germany.  He  fent  alfo  a  prefent  to  the  king, 
confi fling  of  a  tent  of  fcarlet  richly  embroidered  with  gold  ; 
a  fabre,  the  handle  of  which  was  ftudded  with  jew  els  ;  and 
eight  fine  horfes  richly  capariioned.  Money,  the  article 
moft  wanted,  wras  entirely  forgotten  ;  however,  the  day  was 
fixed  for  Charles’s  departure,  and  the  vizir  appointed  60 
carriages  loaded  with  all  kinds  of  provifions,  and  feveral  com¬ 
panies  of  janifaries  and  other  troops  to  attend  him  to  the 
frontiers  oL  Tranfylvania.  551 

On  the  14th  of  Oddober  17  14, Charles  quitted  his  bed  .ser*  out  fa 
at  Demotica,  and  fet  out  for  Sweden.  All  the  princes aweda 
through  whofe  territories  he  wras  to  pafs,  had  given  orders 
for  his  entertainment  in  the  moft  magnificent  manner ;  but 
the  king,  perceiving  that  thefe  compliments  only  rendered 
his  imprifonment  and  other  misfoitunes  more  confpicuous, 
fuddenly  difmifiVd  his  Turkifh  attendants,  and  affembling 
his  own  people,  bid  them  take  no  care  about  him,  but  makej^^.  ' 
the  bell  of  their  way  to  Stralfund  After  this  he  fet  011t^.e(jU^ 
poll,  in  the  habit  of  a  German  officer,  attended  only  by  Co* OI)iyot-e 
lonel  Duiing.  Keeping  the  by-reads  through  Hungary, attend^ 
Moravia,  Auftria,  Bavaria,  Wirtemberg,  the  Palatinate, Wctt- 
phalia,  and  Mecklenburg,  he  arrived  on  the  2  1  ft  of  November 
at  midnight  before  the  gates  of  Stralfund.  Being  unknown, 
he  was  admitted  with  difficulty  ;  but  being  ioon  recognized 
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RW8^r.  by  the  governor,  the  greater  tokens  of  joy  were  fhown  all 

- '  over  the  town.  In  the  mid ft  of  the  tumult  Charles  went 

Ar  ^at  to  ked*  kadbeen  hooted  for  r 6  days,  and  nowins  legs 
Srra  iund,  were  /welled  to  filch  a  degree  that  it  wab  neceffary  to  cut  his 
a  rid  wrccei-  boots  off.  Having  (lept  for  fome  hours,  he  an  fe,  reviewed  Ins 
Vne  Tmoft  trooPs»  ?-fld  gave  orders  ior  renewingthe  war  with  redoubled 
joy.  uni°  vigour. 

Sweden  was  now  in  the  greateft  diftrefs.  We  have  al¬ 
ready  mentioned,  that  on  the  news  of  the  defeat  at  Pultowa, 
the  Danes  had  invaded  Schonen,  but  were  defeated  by  Ge- 
Dhlr  lTed  ncra;  Steenboek.  This  vidlory,  however,  did  not  put  ail 
bwedeL  *  end  t0  *  *  vv'*r-  Oh  the  contrary,  the  kin  >s  of  Denmark 
and  Poland,  with  the  czar  of  Mufcovy,  entered  into  itricler 
bonds  oi  amity  than  ever.  They  dreaded  the  return  of 
Charles  to  his  own  dominions,  and  apprehended  that  num- 
berleis  vitftoi ies  would  foon  efface  the  remembrance  of  Pul- 
towa.  They  determined,  therefore,  to  make  the  belt  ufe 
of  their  time  ;  and  perhaps  Charles  never  took  a  more  im¬ 
prudent  resolution  than  obftinately  to  remain  fo  long  in  the 
Turkifh  dominions.  The  kings  of  Denmark  and  Poland  in* 
vaded  Pomerania  ;  but  after  laying  fiege  in  vain  to  Stral- 
fund,  W  dinar,  and  other  places,  they  were  obliged  to  retire 
with  difgrace  into  winter-quarters.  In  1712,  the  king  of 
Denmark  invaded  and  reduced  Bremen  and  Veiden  ;  but 
defeats  the  the  fame  year  met  with  a  terrible  defeat  from  Steenboek, 
panes,  but  with  the  lofs  of  a  vaft  number  killed  and  wounded,  and  almoft 
w!;£ukcna11  artillery  taken.  The  following  year,  however,  this 
priiontr  general  being  purfued,  and  furrounded  by  the  united  forces 
wnh  his  of  the  Ruffians,  Danes,  and  Saxons*  was  obliged  to  throw 
wh  >ie  army  himfelf  into  the  neutral  town  of  Tommingen  ;  where  he  was 
befieged,  and  obliged  to  furrender  at  diferetion,  with  his 
whole  army.  The  confequence  of  this  difafler  was  an  invafion 
of  Finland  by  the  czar;  which  province  he  totally  reduced, 
after  defeating  the  Swedes  in  feveral  engagements.  Indeed, 
the  Swedifh  forces  were  now  fo  much  reduced,  that  they 
were  unable  to  cope  with  almofl  any  enemy.  The  return 
of  Charles,  however,  feemed  to  give  new  life  to  the  whole 
nation.  I  hough  the  number  of  inhabitants  was  vifibly  di- 
minifhed,  the  levies  he  had  ordered  were  completed  in  a  few 
weeks  r  but  the  hands  left  to  cultivate  the  e&ith  con  filed  of 
the  infirm,  aged,  and  decrepid  ;  fo  that  a  famine  was  threa¬ 
tened  in  confequence  of  the  military  rage  which  had  feized 
.  all  the  youth  of  the  kingdom. 

^ie  Prc*ence  Charles  did  not  now  produce  thofe  con- 
rttii€vet!iefequcnccs  which  the  allies  had  feared.  The  kingdom  was 
Kwectlh  ai-  too  much  reduced  to  be  able  to  furnifh  the  necdfary  fupplies 
faira.  of  men  and  money;  and  though  the  king’s  courage  and 
military  fkill  were  not  in  the  lead  diminifhed,  the  efforts  he 
made,  inilead  of  refloting  Sweden  to  its  fplendour,  ferved 
entirely  to  ruin  it.  In  1715,  Prnflia  declared  again  l  him, 
on  account  of  his  demanding  back  the  town  of  Stctin, 
which  that  monarch  had  feized.  To  complete  his  embar. 
raffment,  the  ele&or  of  Hanover,  George  I.  of  Britain,  al- 
^8  became  his  enemy.  ^  The  forces  of  Denmark,  Pruffia, 
Is  cncum-  Saxony,  and  Hanover,  joined  to  invefl  Wifmar,  while  a  bo- 
paiTcdon  dy  of  36,0-0  men  formed  the  fiege  of  Stralfund ;  at  the 

ajemicl.  fame  timC  th2t  the  Czar>  with  a  fleet  of  20  lsrge  of 

war,  and  150  tranfports,  carrying  30, 000  men,  threw  every 

part  of  the  Swedifh  coa/l  into  the  great  eft  confternation. 

I  lie  heroifm  of  Charles  could  not  prevail  auainft  fo  many 
229  enemies  ;  yet  he  was  flill  fo  dreadful,  that  the  prince  of 
His  defpe-  Anhalt,  with  1  2, coo  brave  troops,  did  not  think  himfelf 
rate  valour,  a  match  ior  this  furious  enemy  when  at  the  head  of  only 
2000,  till  he  had  entrenched  his  army  behind  a  ditch,  de¬ 
fended  by  chevaux  de  frizc.  It  appeared,  indeed,  that  his 
precaution  v/as  not  unneceflnry ;  for  in  the  night  Charles 
with  his  men  clambered  up  the  ditch,  and  aitaeked  the  ene¬ 
my  111  his  mual  manner.  Numbers,  however,  at  kft  prevail- 
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erl ;  ana  cnarxes  was  omtgea  to  retire,  after  having  feen  his  Sweden, 
favourite  Grothufen,  General  Dardorff  and  During,  the 
companions  of  his  exile,  killed  by  his  fide,  he  himfelf  being 
wounded  in  the  breaft. 

This  rafh  attempt  was  made  in  order  to  fave  Rugen,  Stralfund 
from  whence  the  town  of  Stralfund  was  fnpplied  with  pro-  befiegsij, 
vifions.  The  place  was  well  fortified,  and  garrifoned  with 
9000  men,  with  Charles  himfelf  at  their  head ;  but  no¬ 
thing  could  refill  the  efforts  of  the  enemy.  The  houfes  were 
laid  in  afhes  by  the  bombs  ;  the  walls  miferably  fhattered, 
and  large  breaches  made  in  them  by  the  cannon  ;  fo  that  by 
the  17th  of  December  it  was  propofed  to  give  the  affault. 

The  attack  on  the  horn-work  was  defperate  :  the  enemy 
was  twice  repulfed  ;  but  at  la  ft,  by  dint  of  numbers,  effec¬ 
ted  a  lodgment.  The  next  day  Charles  headed  a  fally,  in 
which  he  dealt  terrible  definition  among  the  befiegers,  but 
was  at  length  overpowered  and  obliged  to  retreat  into  the 
town.  At  laft  his  officers,  apprehending  that  lie  mull  ei¬ 
ther  fall  into  the  hands  of  the  enemy,  or  be  buried  in  the 
ruins  of  the  place,  intreated  him  to  retire.  A  retreat,  how-  And  ’taken* 
ever,  was  now  almoft  as  dan  gerous  as  to  remain  in  the  town, in  fpite  of 
on  account  ot  the  fleets  of  the  enemy  with  which  the  fca  r^.e  utn™ft 
was  covered  ;  and  it  is  thought  that  this  very  circumitance 
induced  the  king  to  confent  to  it.  Setting  out,  therefore, 
in  a  fmall  boat  with  fails  and  oars,  he  paffed  all  the  enemy’s 
fhips  and  batteries,  and  arrived  fafe  at  Yftedt  in  Schonen. 

To  revenge  himfelf  ior  thefe  Ioffes,  Charles  invaded  Nor- Charles  in¬ 
way  with  an  army  of  25,000  men.  i  lie  Danes  were  every  v^hs  Nor— 
where  defeated  and  purlued  with  that  vigour  for  which  the 
king  of  Sweden  wa3  fo  remarkable;  but  ftrong  reinforce-^ Ur^ 
ments  arriving  from  Denmark,  and  provifions  failing,  he  was 
at  laft  obliged  to  retire,  and  evacuate  the  country.  Soon 
after  this  the  Swedes  loft  Wifmar ;  but  when  every  thing 
feemed  to  go  to  wreck,  Baron  Goertz  the  chief  minifter  and 
favourite  of  Charles  found  means  to  fet  on  foot  a  treaty 
with  the  czar  of  Mofcovy,  by  which  the  rnoft  formidable  233 
cf  all  Charles’s  enemies  was  taken  off.  The  minifter  found  A  treaty 
means  to  work  upon  the  inflexible  and  ftubborn  temper  of^ar  ofC 
Charles,  by  reprefenting  to  him  that  the  ceffion  of  certain  Mufcovy 
provinces  to  Peter  would  induce  him  to  affift  him  in  his  projected* 


projecls  of  again  dethroning  Augullus,  and  of  replacing 
Janies  on  the  throne  of  Britain  ;  which  laft  feheme  he  had 
projected  out  of  revenge  for  the  ele&or  of  Hanover  having 
feized  on  the  duchies  of  Bremen  and  Verden.  In  confe- 
quence  of  the  conferences  between  the  czar  and  Goertz,  the 
former  engaged  to  lend  into  Poland  an  army  of  80,000  men, 
in  order  to  dethrone  that  prince  whom  he  had  fo  long  de¬ 
fended.  He  engaged  alto  to  furnifh  fhips  for  tranfporting 
30,000  Swedes  to  Germany  and  10,000  into  Denmark! 

This  treaty,  however,  was  not  fully  ratified  ;  and  the  king’s 
death,  which  happened  in  1718,  put  a  final  flop  to  all  the 
great  profpe&s  of  Sweden. 

The  king  had  refolved  on  the  conqueft  of  Norway  be-  Charfet 
f®re  he  dethroned  Auguftus  ;  and  as  no  difficulties  ever  de-va<ks  Nor!' 
terred  him,  lie  marched  his  army  into  that  cold  and  barren  wa?  a&ain» 
country  in  the  month  of  October,  when  the  ground  wascover-fjg^ 
td  with  froft  and  inow.  With  1 8,000  men  he  formed  the  fiege  Fredericks 
of  r  red  trick  fhall,  though  the  feverity  of  the  froft  rendered  hall, 
it  almoft  impoffible  to  break  ground.  Charles,  however, 
revived  to  form  trenches;  and  his  foldiers  cheerfully  obey¬ 
ed,  digging  into  the  ground  with  the  fame  labour  as  if  they  - 
hao  been  piercing  a  rock.  On  the  nth  of  December  the 

Vlhted  the  trenches  -  in  the  midft  of  a  terrible  fire  from  235 
the  enemy,  imagining  that  his  men  might  he  animated  hvHi*  ex- 


.  .  *  -  - enemy  were  firm*- which  he  13 * 

chain  lnot  at  the  very  fpot  where.  he  Hood.  He  was  in.klI'ed. 
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Sweden. 


treated  to  ebangf*  LL2  ».  L^t.  L^»  * 

— •■ r—  £s  if  he  had  been  proof  againil  cannon-bullets.  At  hit  he 
was  feen  to  fall  on  the  parapet  with  a  deep  groan.  A  fmall 
cannon-ball  had  ftruck  him  on  the  temple,  beat  in  the  left 
eye,  and  forced  the  right  eye  quite  out  of  its  focket ;  his  right 
hand  in  the  mean  time  grafped  the  hilt  of  his  fvvord,  as  if  lie 
*36  had  meant  to  revenge  the  blow  (c). 

Account  of  Charles  XII.  was  fucceeded  by  liis  filter  the  princefs 
t.he  ^vedifliuirica  Eleonora,  wife  to  the  hereditary  prince  of  Heffe. 
th^deathSOn  this  oecafion  the  Hates  took  care  to  make  a  previous 
Cha.XU.  ftipulation  for  the  recovery  of  their  liberties,  and  obliged 
the  year  t[ic  princefs  to  fign  a  paper  to  this  purpofc  before  entering 


tin- 


on  the  government.  Their  firft  care  was  to  make  a  peace 
with  Great  Britain,  which  the  late  king  intended  to  have 
invaded.  The  Swedes  then,  to  prevent  their  farther  lofles 
by  the  progrefs  of  the  Ruffian,  the  Danilh,  the  Saxon,  and 
other  arms,  made  many  great  facrifices  to  obtain  peace  from 
thofe  powers.  The  French,  however,  about  the  year  1738, 
formed  a  dangerous  party  in  the  kingdom,  under  the  name 
of  the  flfts  ;  which  not  only  broke  the  internal  quiet  of 
the  kingdom,  but  led  it  into  a  ruinous  war  with  Ruflia,  by 
which  the  province  of  Finland  was  loft.  rJ  heir  *  Swedilh 
inajeiiies  having  no  children,  it  was  neceflary  to  fettle  the 
fuceefilon  ;  efpeeially  as  the  duke  of  Holftein  was  dtfeended 
from  the  queen’s  eldeft  filler,  and  was,  at  the  fame  time, 
the  prefumptive  heir  to  the  empire  of  Ruflia.  Four  com¬ 
petitors  appeared  ;  the  duke  of  Holftein  Gottorp,  prince 
Frederic  of  Hefle-Caflel  nephew  to  the  king,  the  prince  of 
Denmark,  and  the  duke  of  Deux- Fonts.  i  he  duke  of 
Holftein  would  have  carried  the  eleflion,  had  he  not  em¬ 
braced  the  Greek  religion,  that  he  might  mount  the  throne 
of  Ruflia.  The  czarina  interpofed,  and  offered  to  reft  ore 
all  the  conquefts  fhe  had  made  from  Sweden,  excepting  a 
fmall  diftritt  in  Finland,  if  the  Swedes  would  receive  the 
duke  of  Holftein’s  uncle,  Adolphus  Frederic  bifhop  of  Lu- 
bec,  as  their  hereditary  prince  and  fucceffor  to  their  crown. 
This  was  agreed  to  ;  and  a  peace  was  concluded  at  Abo, 
under  the  mediation  of  his  Britannic  majefty.  This  peace 
was  fo  firmly  adhered  to  by  the  czarina,  that  his  Danifh 
majefty  thought  proper  to  diop  all  refentment  for  the  in¬ 
dignity  done  his  fon.  The  prince-fuceeffor  married  the 
princefs  Ulrica,  third  filler  to  the  king  of  Prufha  ;  and  in 
1751  entered  into  the  pofleffion  of  his  new  dignity,  which 
proved  to  him  a  crown  of  thorns.  Through  a  ft  range  med¬ 
ley  of  affair  s  and  views  of  intereft,  the  French  had  acquired 
vaft  influence  in  all  the  deliberations  of  the  Swedilh  ferrate, 
who  of  late  have  been  little  better  than  penfioners  to  that 
crown.  The  intrigues  ot  the  fenators  forced  Adolphus  to 
take  part  in  the  late  war  againil  Pruflia ;  but  as  that  war 
was  difagreeable  not  only  to  the  people,  but  alfo  to  the  king 
of  Sweden,  the  nation  never  made  fo  mean  an  appearance  ; 
and  upon  Ruffia’s  making  peace  with  the  king  of  Pruflia, 
the  Swedes  likewife  made  their  peace,  upon  the  terms 
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^-teawirn’  things  as  they  flood  at  the  beginning  of  the  war,  sWfjcn 
Adolphus  died  difpirited  in  177!,  after  a  turbulent  rei.m  of' — "v—. 
twenty  years;  and  was  fucceeded  by  his  Ion  Guftavus.  13;* 
The  moll  remarkable  tranfa&ion  or  this  reign  is  the  revo- G,1Aavus 
lution  which  took  place  in  the  government  in  the  yearj^J^5^ 
1772,  by  which  the  king,  from  being  the  moll  limited  be-  e<  ‘ 
came  one  of  the  moll  defpotic  monarchs  in  Europe.  Ever 
flnee  the  death  of  Charles  XII.  the  whole  power  of  the 
kingdom  had  been  lodged  in  the  Hates  ;  and  this  power  33* 
they  had  on  all  oecalions  moft  gvievoufly  abufed.  Gufta.‘!lec^j^ 
vus  therefore  determined  either  to  feize  on  that  power  ofti0n  in  ' 
which  they  made  fuch  a  bad  life,  or  perilh  in  the  attempt,  r 772, by 
The  revolution  was  effefled  in  the  following  manner.  On  *h,ch  ^ 
the  morning  of  the  19th  of  Auguft  1772,  a  confiderahle^^' 
number  of  officers,  as  well  as  other  perfons  known  to  he  1 
attached  to  the  royal  caufe,  had  been  iummoned  to  attend 
his  majefty.  Before  ten  he  was  on  horfebaek,  and  vilited 
the  regiment  of  artillery. -*  Ashe  palled  through  the  ftreets 
lie  was  more  than  ulually  courteous  *>to  all  he  met,  bowing 
familiarly  to  the  lo weft  of  the  people.  On  the  king’s  re¬ 
turn  to  his  palace,  the  detachment  which  was  to  mount 
guard  that  day  being  drawn  up  together  with  that  which 
was  to  be  relieved,  his  majefty  retired  with  the  officers  into 
the  guard-room.  He  then  addrefled  them  with  all  that 
eloquence  of  which  he  is  faid  to  have  been  a  perfect  mailer ; 
and  after  iiifinuating  to  them  that  his  life  was  in  danger,  he 
expofed  to  them  in  the  ftrongeft  colours  the  wretched  Hate  of 
the  kingdom,  the  fhackles  in  which  it  was  held  by  means  of 
foreign  gold,  and  the  diflenflons  and  troubles  ariiing  from  the 
fame  caufe  which  had  diftra&ed  the  diet  during  the  courfe  of 
fourteen  months.  He  allured  them  that  his  only  defign 
was  to  put  an  end  to  thefe  dilorders ;  to  banifti  corruption, 
reft  ore  true  liberty,  and  revive  the  ancient  luftre  of  the  Swe¬ 
dilh  name,  which  had  been  long  tarnilhed  by  a  venality  as  , 
notorious  as  it  was  disgraceful.  Then  alluring  them  in  the  * 
Itrongell  terrm*  that  he  difclaimed  for  ever  all  abfolute 
power,  or  what  the  Swedes  call  fovereignty ,  he  concluded 
“  I  am  obliged  to  defend  my  own 
the  kingdom,  again  ft  the  ariftocracy 
you  be  faithful  to  me,  as  your  fore¬ 
fathers  were  to  Guftavus  Vafa  and  Guftavus  Adolpnus  f 
I  will  then  rilk  my  life  lor  your  welfare  and  that  oi  my 
country.” 

The  officers,  moft  of  them  yonftg  men,  of  whofe  attach¬ 
ment  the  king  had  been  long  fecure,  who  did  not  thorough¬ 
ly  perhaps  fee  into  the  nature  of  the  requeft  his  majefty 
made  them,  and  were  allowed  no  time  to  reflect  upon  it, 
immediately  confented  to  every  thing,  and  took  an  oath  of 
fidelity  to  him.  ^ 

Three  only  refufed  One  of  thefe,  Frederic  Cedcrftrom,Reflnf^ 
captain  of  a  company  of  the  guards,  alleged  he  had  already 
and  very  lately  taken  an  oath  to  be  faithful  to  the  Hates, 
and  confequentlv  could  not  take  that  which  his  majefty  then 

exacted 


with  thefe  words  : 
liberty  and  that  ot 
whieh  reigns.  Will 


>' 
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(c)  Sueh  is  the  aecount  given  by  Voltaire  of  the  untimely  death  of  this  northern  hero.  Many  perfons,  however,  who 
had  the  bell  opportunities  of  procuring  authentic  information  at  the  time,  have  declared  that  they  believed  he  was  ai- 
faffinated  by  a  Frenchman  who  was  among  his  attendants.  The  famous  earl  of  Peterborough,  who,  in  his  rapid  marches 
and  fearlefs  intrepidity,  bore  no  fmall  refemblance  to  Charles  XII-  affined  Bifttop  Berkeley,  that  he  had  no  doubt  of  the 
Swedilh  monarch’s  having  been  aflaffinated ;  and  Mr  Wraxall,  in  the  account  of  his  Travels  through  Sweden,  goes 
fueh  arguments  for  the  truth  of  that -opinion  as  leave  very  little  doubt  in  our  minds.  It  mull  be  confefled,  however, 
that  Mr  Coxe  reafons  plaufibly  in  fupport  of  the  other  opinion  ;  and  perhaps  at  this  diflance  of  time  nothing  can  be  faid 
with  certainty  on  this  aueftion,  but  what'hasbeen  faid  by  Johnfon : 

His  fall  was  deftined  to  a  barren  ftrand, 

A  petty  fortrefs,  and  a  dubious  hand . 

He  left  the  name,  at  which  the  world  grew  pale* 

To  paint  a  moral,  or  adorn  a  tale.  Vanity  cf  Human  Wijhtu 


s  w 

The  king, 


exited  of  him.  The  king,  looking  at  hint 
fwered,  “  Think  of  what  you  are  doiaja^.,>  “  1  do,  re* 
plied  C^derftrom  ;  and  what  I  think  today,  I  {hall  think 
to-morrow  :  and  were  1  capable  of  breaking  the  oath  by 
which  I  am  already  bound  to  the  Hates,  I  fhould  be  like  wife 
capable  ot  breaking  that  your  majefiy  now  requells  me  to 
take.” 

The  king  then  ordered  Cederflrom  to  deliver  up  his  fword, 
and  put  him  in  arreft. 

His  majefty,  however,  aoprehenfive  of  the  impreffion 
which  the  proper  and  refolutc  conduit  of  Cederilrom  might 
make  upon  the  minds  o^'  the  other  officers,  fhortly  after, 
wards  foftened  his  tone  of  voice  ;  and  again  addrefling  him- 
felf  to  Cederilrom,  told  him,  that  as  a  proof  of  the  opinion 
he  entertained  of  him,  and  the  confidence  he  placed  in  him, 
he  would  return  him  his  fword  without  infilling  upon  his 
taking  the  oath,  and  would  only  defire  his  attendance  that 
day.  Cederilrom  continued  firm  ;  he  anfwered,  that  his 
majefty  could  place  no  confidence  in  him  that  day,  and  that 
he  begged  to  be  excufed  from  the  fervice. 

While  the  king  was  fhut  up  with  the  officers,  Senator 
Railing,  to  whom  the  command  of  the  troops  in  the  town 
had  been  given  two  days  before,  came  to  the  door  of  the 
guard-room,  and  was  told  that  he  could  not  be  admitted. 
The  fenator  infilled  upon  being  prefent  at  the  diflribution 
of  the  orders,  and  fent  to  the  king  to  defire  it ;  but  was 
anfwered,  he  mufl  go  to  the  fenate,  where  his  majefiy  would 
fpeak  to  him. 

The  officers  then  received  their  orders  from  the  king ; 
the  firll  of  which  was,  that  the  two  regiments  of  guards 
and  of  artillery  fhould  be  immediately  affembled,  and  that  a 
detachment  of  36  grenadiers  fhould  be  polled  at  the  door  of 
the  council-chamber  to  prevent  any  of  the  fenators  from 
coming  out.  / 

But  before  the  orders  could  be  carrieddnto  execution, 
k  was  neceffary  that  the  king  fhould  addrefs  hinifelf  *  to 
the  foldiers  ;  men  wholly  unacquainted  with  his  defigns, 
and  accuflomed  to  pay  obedience  only  to  the  orders  of  the 
fenate,  whom  they  had  been  taught  to  hold  in  the  liighell 
2^0  reverence. 

Tain  stover  •  As  hlS  foJlowed  ky  the  officers,  was  advan- 

theflldierf.0^?  from  the  bruard  ro°m  to  the  parade  for  this  pur- 
pole,  fome  of  them  more  cautious,  or  perhaps  more  timid 
than  the  reft,  became,  on  a  fhort  refle&ion,  apprehenfive 
of  the  confequences  of  the  meafure  in  which  they  were 
engaged:  they  began  to  exprefs  their  fears  to  the  king, 
that  unlefs  fome  perlons  of  greater  weight  and  influ¬ 
ence  than  themfelves  were  to  take  a  part  in  the  fame 
caufe,  he  could  hardly  hope  to  fuccetd  in  his  enterprife. 
The  king  Hopped  a  while,  and  appeared  to  hefitate.  A 
ferjeant  of  the  guards  overheard  their  difeourfe,  and  cried 
aloud, — “  It  fliall  fucceed— Long  live  Guftavus !”  His 
majefty  immediately  faid,  “  Then  I  will  venture  and 
ilepping  forward  to  the  foldiers,  he  addreffed  them  in  terms 
nearly  fimilar  to  thofe  he  had  made  ufe  of  to  the  officers, 
and  with  the  fame  fuccefs.  They  anfwered  him  with  loud 
acclamations  :  one  voice  only  faid,  No  ;  but  it  was  not  at¬ 
tended  to. 

In  the  mean  time  fome  of  the  king’s  emiffaries  had  fpread 

*  report  about  the  town  that  the  king  was  arrefted.  This 
drew  the  populace  to  the  palace  in  great  numbers,  where 
t  e)  arrived  as  his  majefty  had  concluded  his  harangue  to 
the  guards.  They  teftified  by  reiterated  fhouts  their  joy 
at  feeing  him  fafe  ;  a  joy  which  promifed  the  happieft  con- 
clufion  to  the  bufmefs  of  the  day. 

I  he  fenators  were  now  immediately  fecured.  They  had 
rom  the  window  of  the  council-chamber  beheld  what  was 

*  °  V  0  i°XV  1 1 1°p  theIparade  before  the  PaIace  i  and,  at  a 
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fterulv,  an-  lofs  to  know  the  meaning*  of  the  ffiout?  they  he*r<J,  were  Sweden. 

coming  down  to  inquire  into  the  caufe  of  them,  when  * 

30  grenadiers,  with  their  bayonets  fixed,  informed  them  kernel  the 
was  his  majefty’s  pleafure  they  fhmild  continue  where  fenators, 
they  were.  I  hey  began  to  talk  in  a  high  tone,  but  werea!,fl  be- 
an fwered  only  by  having  the  door  fhut  and  locked  upon?>n‘es,ma* 
them.  r  fie:  of  the 

The  moment  the  fecret  committee  heard  that  the  fenate  power  in 
was  arrefted,  they  feparated  of  themfelves,  each  individual  -he  king., 
providing  for  his  own  fafety.  The  king  then  mounting  hisdjm* 
horfe,  followed  by  his  officers  with  their  fwords  drawn,  a  large 
body  of  foldiers,  and  numbers  of  the  populace,  went  to  the 
other  quarters  of  the  town  where  the  foldiers  he  had  order¬ 
ed  to  be  affembled  were  polled.  He  found  them  all  equal¬ 
ly  willing  to  fupport  his  came,  and  to  take  an  oath  of 
fidelity  to  him.  As  he  pafted  through  the  ftreets,  he  de¬ 
clared  to  the  people,  that  lie  only  meant  to  defend  them, 
and  fave  his  country  ;  and  that  if  they  would  not  confide 
in  him,  he  would  lay  down  li is  feeptre,  and  furrender  up 
his  kingdom.  So  much  was  the  king  beloved,  that  the 
people  (fome  of  whom  even  fell  down  upon  their  knees) 
with  tears  in  their  eyes  implored  his  majefty  not  to  abandon 

thc,m‘  .  .  .  *4* 

The  king  proceeded  in  his  courfe,  and  in  Iefs  than  an  hour  Summon* 

made  himfelf  mafter  of  all  the  military  force  in  Stockholm.?!1  al£“- 
In  the  mean  time  the  heralds,  by  proclamation  in  the  feve-fo^  C 
ral  quarters  of  the  city,  fummoned  an  affembly  of  the  States 
for  the  enfuing  morning,  and  declared  all  members  traitors 
5°  thei"r  country  who  fhould  not  appear.  Thither  his  ma¬ 
jefty  repaired  in  all  the  pomp  of  royalty,  fur  rounded  by  his 
guards,  and  holding  in  his  hand  the  filver  feeptre  of  Gufta¬ 
vus  Adolphus.  In  a  very  forcible  fpeech,  he  lamented  the 
unhappy  Hate  to  which  the  ’country  was  reduced  by  the  con- 
dud  of  a  party  ready  to  facrifice  every  thing  to  its  am¬ 
bition,  and  reproached  the  Hates  with  adapting  their  a&ions 
to  the  views  of  foreign  courts,  from  which  they  received  the 
wages  of  perfidy.  “  If  any  one  dare  contradidl  this,  let 
him  rife  and  fpeak.”— Conviction,  or  fear,  kept  the  affem- 
bly  filent,  and  the  fecretary  read  the  new  form  of  govern¬ 
ment,  which  the  king  fubmitted  to  the  approbation  of  the 
Hates. ^  It  conhlled  of  fifty-feven  articles;  of  which  the 
following  five  were  the  chief.  *43 

J  .  The  king  has  the  entire  power  of  convoking  and  dif- Whick  ac* 
folvmg  the  affembly  of  the  Hates  as  often  as  he  thinks  pro- S!?™  T 
per.  2.  Iiis  majeily  aloi^e  has  the  command  of  the  army,ment. 
fleet,  and  finances,  and  the  difpofal  of  all  offices  civil  and 
military.  3..  In  cafe  of  an  invafion,  or  of  any  preffing  ne- 
cdhty,  the  king  may  hr  pole  taxes,  without  waiting  for  the 
affembly  of  the  Hates.  4.  i  he  diet  can  deliberate  upon  no 
other  fubjefts  than  thofe  propofed  by  the  king.  5.  The 
king  fliall  not  carry  on  an  often  five  war  without  the  confent 
of  the  Hates.  When  all  the  articles  were  gone  through,  the 
king  demanded  if  the  Hates  approved  of  them,  and  was  an¬ 
fwered  by  a  general  acclamation.  He  then  difmifted  all  the  fe¬ 
nators  from  their  employments,  adding,  that  in  a  few  days  he 
would  appoint  others  ;  and  concluded  this  extraordinary 
feene  by  drawing  out  of  his  pocket  a  fmall  book  of  pfalms, 
from  which,  after  taking  off  the  crown,  he  gave  out  Te 
Deum.  All  the  members  very  devoutly  added  their  voices 
to  his,  and  the  hall  refounded  with  thankfgivings,  which 
it  is  to  be  feared  never  rofe  to  heaven,  if  fincerity  was  neceL 
lary  to  their  paffport. 

The  power  thus  obtained  the  king  employed  for  the  "Hiking 
good  of  his  fubje&s.  He  took  care  that  the  law  fhould  bemakes  a 
admimftered  with  impartiality  to  the  richeil  noble  and  thenT*  Ufc  °f 
pooreH  peafant,  making  a  fevere  example  of  fuch  judges  as  *0Wer’ 
were  proved  to  have  madejuHice  venal.  He  gave  parti- 
cular  attention  and  encouragement  to  commerce,  was  a 
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Sweden,  liberal  and  enlightened  patron  of  learning  and  fcience,  and 

- v - 'laboured  ftrenuoufly  to  introduce  into  Ins  kingdom  the  molt 

valuable  improvements  in  agriculture  that  had  been  made  m 

foreign  countries.  .  .  c  , 

But  while  thus  active  in  promoting  the  arts  ol  peace,  ne 
was  not  inattentive  to  thofe  of  war.  The  fleet,  which  he 
found  decayed  and  feeble,  he  in  a  few  years  xeftored  to  a 
refpeaable  footing,  and,  befides  changing  the  regulations  of 
the  navy,  he  railed  a  new  corps  of  failors,  and  formed  them 
to  the  fervice  by  continual  exercife.  The  army,  which, 
as  well  as  the  navy,  had  been  negle&ed  during  the  arifto- 
cracy*  was  next  to  be  reformed.  The  king  began  by  giving 
cloaks,  tents,  and  new  arms  to  all  the  regiments.  After¬ 
wards,  under  the  direction  of  Field  Marfhal  Count  de  Hef- 
fenllein,  a  new  exercife  was  introduced,  and  feveral  camps 
formed,  in  which  the  foldiery  were  manoeuvred  by 
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the  king  himfclf.  The  fale  of  military  offices,  which  had 
been  permitted  lor  many  years,  was  entirely  fuppreffed  ;  and 
the  king  provided  not  only  for  the  re-eftablifhment  of  dif- 
cipline  and  good  order  in  the  army,  but  for  the  future  wel¬ 
fare  of  the  individuals  which  compofed  it.  Thefe  warlike 
preparations  were  neceflary  to  a  plan  which  he  had  formed 
for  entirely  abohfhing  the  power  of  the  ariftocracy,  and 
freeing  Sweden  from  the  fa&ions  which  had  long  been 
formed  in  it  by  the  court  of  St  Peterfburgh.  The  change 
which  he  had  introduced  into  the  conftitution  was  very  ini¬ 
mical  to  the  intrigues  ol  that  court  ;  and  the  Ruffian  am- 
baffador  exerted  himfclf  openly  to  bring  about  a  rupture 
between  the  king  and  the  difeontented  nobles.  Gultayiis 
ordered  him  to  quit  the  kingdom  in  eight  days,  and  im¬ 
mediately  prepared  for  war  with  Ruffia.  To  this  appa¬ 
rently  rafh  enterprife  he  was  incited  by  the  Ottoman  Porte, 
at  that  time  unable  to  oppofe  the  armies  of  the  two  em¬ 
pires  ;  and  his  own  ambition,  together  with  the  internal 
flate  of  his  kingdom,  powerfully  concurred  to  make  him 
lend  every  affiftance  to  his  ancient  ally.  It  is  needlefs  for 
us  to  enter  into  a  detail  of  the  particulars  of  that  war,  which, 
as  well  as  the  aftonifhing  activity  and  military  fkill  difplayed 
by  the  Swedifh  monarch,  are  freffi  in  the  memory  of  all  our 
readers.  Suffice  it  to  fay,  that  neither  Guftavus  Adolphus 
nor  Charles  XII.  gave  greater  proofs  ol  undaunted  courage 
and  military  conduct  in  their  long  and  bloody  wars  than 
were  given  by  Gufiavus  the  III.  from  the  end  of  the  year 
1  787  to  179c,  when  peace  was  reflored  between  the  courts  of 
St  Peterfburgh  and  Stockholm.  Had  his  army  remained  faith¬ 
ful,  it  feems  in  a  high  degree  probable  that  he  would  have 
penetrated  to  the  metropolis  of  the  Ruffian  empire  in  the 
firft  campaign  ;  and  when  lie  was  delerttd  by  that  army, 
and  his  councils  diitra&ed  by  new  hoftilities  commenced 
againft  him  by  the  Danes,  the  vigour  and  refources  of  his 
mind  never  forlook  him.  When  the  court  of  Copenhagen 
was  compelled,  by  the  means  of  England  and  Pruffia,  to 
withdraw  its  troops  from  the  territories  of  Sweden,  the 
king  attacked  Ruffia  withfuch  vigour  both  by  lea  and  land, 
difplayed  fuch  addrefs  in  retrieving  his  affairs  when  appa¬ 
rently  reduced  to  the  lafl  extremity,  and  renewed  his  attacks 
with  fuch  pertinacious  courage,  •  that  the  emprefs  lowered 
the  haughtinefs  of  her  tone,  and  was  glad  to  treat  with 
Guftavus  as  an  equal  and  independent  fovereign/ 
iNoi  an  ar -  The  king  of  Sweden  was  now  at  liberty"  to  cherifh  again 

bitrary  the  arts  of  peace,  and  to  humble  the  haughty  fpirit  of  the 
jfpot,  tho*  i-i  -  t? —  i-*-  1 — 1  -  —  ™ 
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^  nobles.  For  his  attempting  to  deprive  thole  men  of  that 
a&ions  art-  Power  which  they  had  for  many  years  employed  againll  their 
ful  and  in-  country,  he  has  been  held  up  to  the  world  as  a  defpot  who 
trampled  on  the  liberties  of  his  fubjects  ;  as  a  man  without 
fincerity  or  potriotiini  ;  and,  in  one  word,  as  a  perjured  ty¬ 
rant,  who  overthrew  the  conftitution  which  he  had  fworn 
to  maintain.  That  he  was  not  troubled  with  a  fcrupulous 


Udious. 


confcience,  wlien  fo  artfully  condufting  the  revolution  of  Sweden. 
1772,  mult  be  acknowleged  ;  nor  can  it  be  denied,  that  in 
his  treaties  with  other  powers  he  fometimes  endeavoured  to 
overreach  them:  but  if  the  neceffities  of  ftate  could  in 
any  cafe  be  an  apology  for  falfehood,  they  would  fufficient- 
ly  apologize  for  the  duplicity  of  Guftavus.  He  was  en¬ 
gaged  in  the  arduous  enterprife  of  freeing  his  lubjeas  from 
an  ariftocratic  tyranny  fupported  by  a  foreign  power  the 
moll  formidable  in  the  north  ;  he  had  been  forced  into  a 
war  with  that  power,  and,  as  there  is  reafon  to  believe,  pro- 
mifed  affiftanee  which  he  never  received  ;  and  it  cannot  ex¬ 
cite  wonder  nor  great  indignation,  that,  as  foon  as  he  could 
make  an  honourable  peace,  he  embraced  the  opportunity 
without  paying  much  regard  to  the  interefts  of  an  alliance, 
which  tamely  looked  on  while  he  was  draggling  with  dit-  li)8 
Acuities  apparently  unfurmountable.  That  the  revolution  The  revo. 
which  he  effected  in  his  own  country  was  calculated  to 
promote  the  general  good  of  the  people,  is  unqueftionable  ; 
and  to  gain  fuch  an  objeft  he  might  furely  reftoie  the  crown 
to  its  ancient  fplendor,  without  bringing  upon  Ins  govern¬ 
ment  the  odious  epithet  of  defponjm.  p.  V9,,. 

The  nobles,  however,  continued  difeontented,  and  a  con-  c  - 
fpiracy  was  planned  againft  Guftavus  under  his  own  root.  agamft  the 
Fie  had  entered  into  the  alliance  that  was  formed  a:jamfb  ku>g*t  life, 
the  revolutionary  government  of  France  ;  and  to  raife  an 
army’  which  he  was  to  lead  in  perfon  to  co-operate  with  the 
emperor  and  the  king  of  Pruffia,  he  was  obliged  to  nego¬ 
tiate  large  loans,  and  to  impofe  upon  his  lubje&s  heavy” 
taxes.  The  nobles  took  advantage  of  that  circumftance  to 
prejudice  the  minds  of  many  of  the  people  againft  the  fo- 
vereign  who  had  laboured  fo  long  for  their  real  good.  Oiv 
the  1 6th  of  March  1792  he  received  an  anonymous  letter, 
warning  him  of  his  immediate  danger  from  a  plot  that  was 
laid  to  take  away  his  life,  requefting  him  to  remain  at  home, 
and  avoid  balls  for  a  year  ;  and  alluring  him  that,  if  he 
fhould  go  to  the  mafquerade  for  which  he  was  preparing, 
he  would  be  affaffinated  that  very  night.  The  king  read 
the  note  with  contempt,  and  at  a  late  hour  entered  the  ball 
room.  After  forne  time  he  fat  down  in  a  box  with  tire 
comote  D’Effen,  and  obferved  that  he  was  not  deceived  in 
his  contempt  for  the  letter,  fince  had  there  been  any  deftgn 
againft  his  life,  no  time  could  be  more  favourable  than  that 
moment.  He  then  mingled,  without  apprehenlion,  among 
the  crowd  ;  and  juft  as  he  v/as  preparing  to  retire  in  com¬ 
pany  with  the  P ruffian  ambaflador,  he  was  fnrrounded  by  \ 
feveral  perfons  in  mafks,  one  of  whom  hied  a  piftol  at  theTheki* 
back  of  the  king,  and  lodged  the  contents  in  his- body.  A^^l 
feene  of  dreadful  confufion  immediately  enfued.  The  con.  ^ 
fpirators,  amidft  the  general  tumult  and  alarm,  had  time  to 
retire  to  other  parts  of  the  room  ;  but  one  of  them  had  pre- 
vioully  dropped  his  piftols  and  a  dagger  elofe  byr  the  wound¬ 
ed  king.  A  general  order  was  given  to  all  the  company 
to  unmade,  and  the  doors  were  immediately  clofed  ;  but  no^ 
perfon  appeared  with  any  particular  diftinguiftung  marks  or 
guilt.  The  king  was  immediately  conveyed  to  his  apart¬ 
ment  ;  and  the  furgeon,  after  extracting  a  ball  and  fome 
Hugs,  gave  favourable  hopes  of  his  majefty’s  recovery. 

Sufpicions  immediately  fell  upon  luck  of  the  nobles  ?<£ 
had  been  notorious  for  their  oppolition  to  the  meafures  of 
the  court.  The  anonymous  letter  was  traced  up  to  colonel 
Liljehorn*  major  in  the  king’s  guards,  and  he  was  immedi¬ 
ately  apprehended.  But  the  moft  fuccefsful  clue  that  lean¬ 
ed  to  offer  was  in  confcquence  ol  the  weapons  which  h2d 
fallen  from  the  affaffin.  An  order  was  iffued,  directing  all 
the  armourers,  gunfmiths,  and  cutlers  in  Stockholm,  to  give 
every  information  in  their  power  to  the  officers  of  jui  ice 
concerning  the  weapons.  A  gunfmith  who  had  repaired 
the  piftols  readily  recognised  them  to  be  the  fame  whieft 
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Sweden,  he  tad  repaired  fome  time  fince  for  a  nobleman  of  the  name 

- V -  of  Ankarftrom,  a  captain  in  the  army  ;  and  the  cutler  who 

had  made  the  dagger  referred  at  once  to  the  fame  perfon. 

The  kinglanguifhed  from  the  1 7th  to  the  29th  of  March. 
At  firft  the  reports  ot  his  medical  attendants  were  favour¬ 
able  ;  but  on  the  28th  a  mortification  was  found  to  have 
taken  place,  which  terminated  his  exiftence  in  a  few  hours. 
On  opening  his  body,  a  fquaie  piece  of  lead  and  two  rufty 
nails  were  found  unextra&ed  within  the  ribs. 

[;s  behavi-  During  his  illnefs,  and  particularly  after  he  was  made  ac- 
ur  before  qUainted  with  the  certainty  of  his  approaching  diffolution, 
Guftavus  continued  to  diiplay  that  unfhaken  courage  which 
he  had  manifefted  on  every  occafion  during  his  life.  A 
few  hours  before  his  deceale  he  made  fome  alterations  in 
the  arrangement  of  public  affairs.  He  had  before,  by  his 
will,  ^appointed  a  council  of  regency  ;  but  convinced,  by 
recent  experience,  how  little  he  could  depend  on  the  attach¬ 
ment  of  his  nobles,  and  being  alfo  aware  of  the  neceffity  of 
a  urong  government  in  difficult  times,  he  appointed  his 
brother,  the  duke  of  Sudermania,  foie  regent,  till  his  fon, 
who  was  then  about  fourteen,  {hall  have  attained  the  age  of 
eighteen  years.  His  laft  words  were  a  declaration  of  par¬ 
don  to  the  confpirators  againft  his  life.  The  actual  mur¬ 
derer  alone  was  excepted  ;  and  he  was  excepted  only  at  the 
Urong  inflance  of  the  regent,  and  thofe  who  fui rounded  his 
majefty  in  his  dying  moments.  Immediately  on  the  death 
of  the  king,  the  young  prince  was  proclaimed  by  the  title 
of  Guftavus  IV. 

Ankarftrom  was  no  fooner  apprehended,  than  he  con- 
fed  with  an  air  of  triumph,  that  he  was  the  perfon 
“  who  had  endeavoured  to  liberate  his  country  from  amon- 
fter  and  a  tyrant.”  Sufpicions  at  the  fame  time  fell  on  the 
counts  Horn  and  Ribbing,  baron  Pechlin,  baron  Ehrenfvard, 
baron  Ilartfmandorf,  Von  Engerftrom  the  royal  fecretary, 
and  others  ;  and  thefe  fufpicions  were  confirmed  by  the  con- 
fdiion  of  Ankarftrom.  After  a  very  fair  and  ample  trial,  this 
man  was  condemned  to  be  publicly  and  feverely  whipped 
on  three, fucceffive  days,  his  right  hand  and  his  head  to  be 
cut  off,  and  his  body  impaled  ;  which  fentence  he  differed 
not  till  the  1  7th  of  May,  long  after  the  death  of  the  king. 

Ilis  property  was  given  to  his  children,  who,  however, 
were  compelled  to  change  their  name. 

i  lie  counts  Horn  and  Ribbing  were  condemned  to  lofe 
their  right  hands,  and  to  be  decapitated.  Col.  Liljeliorrt 
and  lieutenant  Ehrenjwerd  were  alio  to  be  beheaded. — All 
thefe  confpirators  were  degraded  from  the  rank  of  nobles, 
and  their  property  declared  to  be  confifcated.  Major  Hart¬ 
man  fdorf  was  to  forteit  his  rank  in  the  army,  and  to  be  im- 
pri foned  for  one  year.  Engerftrom  was  to  fuffer  perpetual 
imprifonment,  and  baron  Pechlin  and  fecretary  Lilleftrahle 
to  be  imprifoned  during  plealure.  Four  others,  accufed  of 
being  concerned  in  the  confpiracy,  were  pardoned,  and  fome 
were  acquitted. 

The  kingdom  of-  Sweden,  in  its  prefect  ftate,  is  divided 
into  the  following  provinces:  1.  Sweden  Proper.  2.  Goth¬ 
land.  ^  3.  Finland.  4.  Swedifh  Lapland.  And,  5.  The 
•Swedifh  iflands.  Great  abatements  mult  be  made  for  the 
lakes  and  unimproved  parts  of  Sweden,  which  are  fo  ex- 
tenfive  that  the  habitable  part  is  confined  to  narrow  bounds. 
The  face  of  Sweden  is  pretty  iimilar  to  thofe  of  its 
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neighbouring  countries  ;  only  it  has  the  advantage  of  navi- 
gable  rivers. 

The  fame  may  be  faid  with  regard  to  its  climate,  foil, 
&c.  Summer  burfts  from  winter;  and  vegetation  is  more 
ipeedy  than  in  fouthern  climates.  Stoves  and  warm  furs 
mitigate  the  cold  of  winter,  which  is  fo  intenfe,  that  the 
miles  an<J  enmities  of  the  inhabitants  are  fometimes  mor¬ 
tified.  I  he  Swedes,  fince  the  days  of  Charles  XII.  have 


been  at  incredible  pains  to  corredl  the  native  barrennefs  of  Sweden* 
their  country,  by  ere&ing  colleges  of  agriculture,  and  in  fome  ^  1 
places  with  great  fuccefs.  The  foil  is  much  the  fame  with 
that  of  Denmark  and  fome  parts  of  Norway,  generally  very 
bad,  but  in  fome  valleys  furprifingly  fertile.  The  Swedes, 
till  of  late  years,  had  not  iiiduflry  fufficient  to  remedy  the 
one,  nor  improve  the  other.  The  peafants  now  follow  the 
agriculture  of  France  and  England  ;  and  fome  late  accounts 
fay,  that  they  rear  almoft  ns  much  grain  as  maintains  the 
natives.  Gothland  produces  wheat,  rye,  barley,  oats,  peaf'e, 
and  beans  ;  and  in  cafe  of  deficiency,  the  people  are  fup- 
plied  from  Livonia  and  the  Baltic  provinces.  In  fummer, 
the  fields  are  verdant,  and  covered  with  flowers  ;  and  pro¬ 
duce  ft  raw  berries,  rafpberries,  currants,  and  other  fmall 
fruits.  The  common  people  know,  as  yet,  little  of  the  cul¬ 
tivation  of  apricots,  peaches,  neiSlarines,  pine-apples,  and 
the  like  high-flavoured  fruits  ;  but  melons  are  brought  to 
great  perfection  in  dry  feafons. 

Sweden  produces  cryftals,  amethyfts,  topazes,  porphyry, 
lapis  lazuli,  agate,  cornelian,  marble,  and  other  foifils.  The 
chief  wealth  of  the  country,  however,  arifes  from  her 
mines  of  filver,  copper,  lead,  and  iron.  The  Iall-men- 
tioned  metal  employs  no  fewer  than  450  forges,  hammering- 
mills,  and  fmeltiug-houfes.  A  kind  of  a  gold  mine  has 
likewife  been  difeovered  in  Sweden  ;  but  fo  inconliderable, 
that  from  the  year  1741  to  1747,  it  produced  only  2398 
gold  ducats,  each  valued  at  9s.  4d.  fterling.  The  firft 
gallery  of  one  filver  mine  is  100  fathoms  below  the  furface 
of  the  earth  ;  the  roof  is  fuoported  by  prodigious  oaken 
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certain  ;  but  the  whole  is  loaded  with  vaft  taxes  and  re- 
du<Rions  to  the  government,  which  has  no  other  refources 
for  the  exigences  of  ftate.  Thofe  fubterraneous  manfions  are 
aftonifhingly  fpacious,  and  at  the  fame  time  commodious  for 
their  inhabitants,  fo  that  they  feem  to  form  a  hidden  world. 

I  he  water-falls  in  Sweden  afford  excellent  conveniency  for 
turning  mills  for  forger,  ;  and  for  fome  years  the  exports  of 
iron  from  Sweden  brought  in  300, cool,  fterling.  Dr 
Bufching  thinks  that  they  conftituted  two-thirds  of  the  na¬ 
tional  revenue.  It  in uft,  however,  be  obferved,  that  the 
extortions  of  the  Swedifli  government,  and  the  importa¬ 
tion  of  American  bar-iron  into  Lurope,  and  iome  other 
caufes,  have  greatly  diminiihed  this  manufacture  in  Swe¬ 
den  ;  fo  that  the  Swedes  very  foon  muff  apply  themfelves 
to  other  branches  of  trade  and  improvements,  efpecially  in 
agriculture. 

The  animals  differ  little  from  thofe  of  Norway  and  Den- Animals, 
mark,  only  the  Svvediih  horte  are  known  to  be  more  fer- 
viceable  in  war  than  the  German.  The  fifties  found  in  the 
rivers  and  lakes  of  Sweden  are  the  fame  with  thofe  in  other 
northern  countries,  and  taken  in  fuch  quantities,  that  their 
pikes  (particularly)  are  falted  and  pickled  for  exportation. 

T  he  train-oil  of  the  feals,  taken  in  the  gulph  of  Finland,  is 
a  conliderable  article  cf  exportation. 

f  here  is  a  great  diverfity  of  chara&ers  among  the  people  Character 
of  Sweden  ;  and  what  i3  peculiarly  remarkable  among  them,01  the 
they  have  been  known  to  have  different  characters  in  dif-5wedes* 
fere nt  ages.  At  prefent,  their  peafants  feem  to  be  a  heavy 
plodding  race  of  men,  ftrong  and  hardy  ;  but  without  any 
other  ambition  than  that  of  fubfifting  themfelves  and  their 
families  as  well  as  they  can  :  they  are  honed,  Ample,  and 
hofpitable ;  and  the  mercantile  claffes  are  much  of  the 
fame  caft  ;  but  great  application  and  peifeverance  is  dif¬ 
eovered  among  them  all.  One  could  form  no  idea  that  the 
modern  Swedes  are  the  defendants  of  thole  who,  under 
Guftavus  Adolphus  and  Charles  XII.  carried  terror  in  their 
^  g  2  names 
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diftant  countries,  and  (kook  the  Vafa  that  the  Swedes  worked  it  themfelves. 
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foundations  of  the  great  eft  empires.  1  he  principal  nobility 
and  gentry  of  Sweden  are  naturally  brave,  polite,  and  hoi- 
pitable  ;  they  have  high  and  warm  potions  of  honour,  and  are 
jealous  of  their  national  interefts.  The  drtfs  of  the  com- 
men  people  is  aim  oil  the  fame  with  that  of  Denmark  :  the 
better  fort  are  infatuated  with  French  modes  and  fatoion. 
The  common  diverfions  of  the  Swedes  are,  Heating,  run¬ 
ning  races  in  fledges,  and  failing  in  yachts  upon  the  ice. 
They  are  not  fond  of  marrying  their  daughters  when  young* 
as  they  have  little  to  fpare  in  their  own  life-time.  1  he 
women  go  to  plough,  threfh  out  the  corn,  low  upon  the 
water,  ferve  the  brick  layers,  carry  burdens,  and  do  all  the 
common  drudgeries  in  hufbandiy. 

Chrillianity  was  introduced  here  in  the  9th  century. 
Their  religion  is  Lutheran,  which  was  propagated  among 
them  by  Guftavus  Vafa,  about  the  year  1523,  as  we  have 
already  related.  The  Swedes  are  furpriiingly  uniform  and 
unremitting  in  religions  matters  ;  and  have  fuch  an  averfion 
to  Popery  j  that  caftration  is  the  fate  of  every  Roman  Ca¬ 
tholic  pried  difeovered  in  their  country.  The  archbifhop 
of  Upial  has  a  revenue  of  about  400!.  a-year  ;  and  has 
under  him  thirteen  fuffragans,  befides  fuperintendants,  with 
moderate  dipends.  No  clergyman  has  the  lead  direction  in 
the  affairs  of  date  ;  but  their  morals,  and  the  fan&ity  of 
their  lives,  endear  them  fo  much  to  the  people,  that  the 
government*  would  repent  making  them  its  enemies.  Their 
churches  are  neat,  and  often  ornamented.  A  body  of  ec- 
clefiadical  laws  and  canons  dired  their  religious  economy. 
A  converfion  to  Popery,  or  a  long  continuance  under  ex- 
communication,  which  cannot  pafs  without  the  king’s  per- 
mifiion,  is  punifhed  by  imprisonment  and  exile. 

The  Swedifh  language  is  a  dialed  of  the  Teutonic,  and 
refembles  that  of  Denmaik.  1  he  Swedifh  nobility  and 
gentry  are,  in  general,  moie  couyerfant  in  polite  literature 
than  thofe  of  many  other  more  flourifhing  dates.  They 
have  of  late  exhibited  fome  noble  Ipecimens  of  their  muni¬ 
ficence  for  the  impiovement  of  literature  and  fcicnce,  par¬ 
ticularly  natural  hidory. 

The  Swedifh  commonalty  fubfids  by  agriculture,  mining, 
grazing*  hunting,  and  fifhing.  Their  materials  for  traffic 
are  the  bulky  and  ufeful  commodities  of  mads,  beams,  and 
other  forts  of  timber  for  (hipping  ;  tar,  pitch,  bark  of  trees, 
potato,  wooden  utenfils,  hides,  flax,  hemp,  peltry,  furs, 
copper,  lead,  iron,  cordage,  and  fiili. 

Even  the  maniFa&uring  of  iron  was  introduced  into 
Sweden  fo  late  as  the  16th  century  ;  for  till  that  time  they 
fold  their  own  crude  ore  to  the  Hanfe-towns,  and  bought  it 
back  again  manufadured  into  utenfils.  About  the  middle 
of  the  17th  century,  by  the  affi dance  of  the  Dutch  and 
Flemings,  they  fet  up  fome  manufadures  of  glafs,  (tarch, 
tin,  woollen,  filk,  foap,  leather-dreffing,  and  faw-  mills. 
Bookfelling  was  at  that  time  a  trade  unknown  in  Sweden. 
They  have  fince  had  fugar-baking,  tobacco-plantations,  and 
manufadures  of  fail-cloth,  cotton,  fudian,  and  other  duffs  ; 
alfo  of  linen,  alum,  brimdone,  paper-mills,  and  gunpowder- 
mills.  V&d  quantities  of  copper,  brafs,  deel,  and  iron,  are  now 
wrought  in  Sweden,  dug  from  mines,  fome  of  them  more 
than  1100  feet  deep.  The  iron  mine  of  Dannemora,  which 
is  much  the  mod  profitable  of  any  of  thofe  with  which 
every  part  of  Sweden  abounds,  is  faid  to  yield  6olb.  of 
metal  in  a  icolb.  of  ore,  and  the  others  about  3olb.  The 
iron  extraded  from  this  is  known  in  Europe  under  the  name 
of  Oregrund ;  which  name  is  derived  from  a  fea-port  on  the 
Baltic.  A  large  portion  of  it  is  employed  by  different  na¬ 
tions  for  making  the  bed  deel.  The  mine  was  difeovered 
in  1470.  The  unwrought  ore  was  firft  fold  to  the  mer¬ 
chants  of  Lubeck.  It  was  not  until  the  reign  of  Guftavus 
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that  the  mine  of  Dannemoia  yields  about  40,000  dones  of  ■ 

bar-iron  per  year,  which  is  fuppofed  to  be  one  tenth  part 
of  the  quantity  which  all  the  iron-mines  of  Sweden  produce. 

Of  this  produd,  amounting  to  400,000  dones,  300,000 
are  annually  exported ;  the  remainder  is  manufadured  at 
home.  It  is  calculated  that  no  lefs  than  25,600  men  arc 
employed  in  mining,  arid  the  branches  immediately  connec¬ 
ted  with  it,  viz.  4000  for  breaking  the  rocks,  either  by  ex* 
plofion  or  manual  labour ;  10,800  to  hew  timber  and  burs 
it  into  charcoal ;  2000  are  employed  in  imelting  ;  1800  in 
traia  (porting  the  metal  from  the  furnaces  to  the  foiges  ; 

6co  in  transporting  land,  fuel,  &c.  4000  for  tranfporting 
the  charcoal,  and  2400  at  the  forges.  They  have  alfo 
founderies  for  cannonj  forgeries  for  fire-arms  and  anchors, 
aimories,  wire  and  flatting-mills,  mills  alfo  for  fulling,  and 
for  boring  and  damping  :  and  of  late  they  have  built  many 

drips  for  fale.  .  # 

There  are  likewife  in  Sweden  fome  diver  mines,  of  which 
that  of  Sa/ha,  or  Salhberg ,  is  the  richetl  as  well  as  the 
mod  ancient.  It  exided  fo  early  as  1188,  and,  during  the 
whole  of  the  14th  century,  it  yielded  24,000  marks  of 
filver  per  annum.  In  the  15th  century  the  quantity  was 
diminitoed  to  20,000.  In  the  reign  of  Charles  X.  it  give 
only  2000,  and  it  furnitoes  at  prefent  dill  lefs,  the  ore  yield¬ 
ing  only  one  ounce  of  pure  metal  per  quintal.  *1  he  chief 
gallery  where  the  pureft  filver  was  obtained  having  fallen 
in,  is  not  yet  cleared,  not  with  Handing  their  inceffant  labour. 

They  are  alfo  digging  pits  in  a  perpendicular  dirc&ion,  in 
order  to  arrive  at  the  principal  vein,  which  extends  itfelt 
from  the  north  to  the  iouth-eaft.  Formerly  lead  employed 
in  feparating  the  metal  was  imported  from  England  ;  but 
the  mine  furnitoes  at  prefent  a  fufficient  quantity  for  the 
purpofe. 

Certain  towns  in  Sweden,  being  24  in  number,  are  called 
Staple-towns,  where  the  merchants  are  allowed  to  import 
and  export  commodities  in  their  own  toips.  Thofe  towns 
which  have  110  foreign  commerce,  though  lying  near  the  fea, 
are  called  land-towns .  A  third  kind  are  termed  mine-towns , 
as  belonging  to  miue-diftri6ts.  The  Swedes,  about  the 
year  1752,  had  greatly  increafed  their  exports,  and  dimi¬ 
ni  (bed  their  imports,  mod  part  of  which  arrive  or  are  fent 
off  in  Swedilh  fiiips  ;  the  Swedes  having  now  a  kind  of  na- 
like  that  of  the  Englifh.  Thofe  promifing 
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appearances  were,  howevei,  blalted  by 
jealoufies  of  the  Swedifh  government ;  and  the  people  fo 
oppreflfed  with  taxes,  that  fome  important  revolution  was 
daily  expected  in  that  kingdom.  161 

The  revenue  of  Sweden,  iince  the  unfortunate  wars  of  Revenue? 
Charles  XII.  has  been  greatly  reduced.  Her  gold  and  filver 
fpecies,  in  the  reign  of  Ad.  Frederic,  arofe  chiefly  from  the 
king’s  German  dominions.  Formerly,  the  crown-lands,  poll- 
money,  tithes,  mines,  and  other  articles,  are  faid  to  have  produ¬ 
ced  a  million  fterling.  The  payments  that  are  made  in  copper, 
which  is  here  the  chief  medium  of  commerce,  is  extremely 
inconvenient ;  fome  of  thofe  pieces  being  as  taige  as  tiles ; 
and  a  cart  or  wheelbarrow  is  often  requiied  to  cairy  home  a 
moderate  fum.  The  Swedes,  however,  have  gold  ducats, 
and  eight-mark  pieces  of  filver,  valued  each  at  5  s.  2d. 
and  the  fubfidies  paid  them  by  France  help  to  increafe  their 
currency.  46*’ 

No  country  in  the  world  has  produced  greater  heioes  or  Military 
braver  troops  than  the  Swedes;  and  yet  they  cannot  be  ftreng**; 
faid  to  maintain  a  Handing  army,  as  their  forces  confift  of 
a  regulated  militia.  The  cavalry  is  clothed,  armed,  and 
maintained,  by  a  rate  raifed  upon  the  nobility  and  gentry, 
according  to  their  eftates  ;  and  the  infantry  by  the  peafants. 

Each  province  is  obliged  to  find  its  proportion  of  foldiers, 

*  according 
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Sweden-  according  to  the  number  of  farms  it  contains 
borg.  of  6ol.  or  70I. per  annum  is  charged  with  a  foot-foldier, 
—Y—J  furnifhing  him  with  diet,  lodging,  and  ordinary  clothes, 
and  about  20  s.  a-year  in  money  ;  or  elfe  a  little  wooden 
houfe  is  built  him  by  the  farmer,  who  allows  him  hay 
aud  pafturage  for  a  cow,  and  ploughs  and  fows  land 
enough  to  fupply  him  with  bread.  When  embodied, 
they  are  fubjeCt  to  military  law,  but  otherwife  to  the  civil 
law  of  the  country.  It  may  therefore  literally  be  faid, 
that  every  Swedifh  fclclier  has  a  property  in  the  coun¬ 
try  he  defends.  This  national  army  is  thought  to  amount 
to  above  50,000  men.  Sweden  foimerly  could  have  fit¬ 
ted  out  40  fnios  of  the  line. 

SWEDENBORG  (Emanuel),  was  born  at  Stockholm 
cn  the  29th  of  January  1689.  His  father  was  bifhop  of 
Weft-Gothia  ;  member  of  a  fociety  for  the  propagation  of 
the  gofpel,  formed  on  the  plan  of  that  of  England  ;  and 
prefident  of  the  Swedifh  church  in  Pennfylvania  and  Lon¬ 
don.  To  this  fail  office  he  was  appointed  by  Charles  XII. 


the 
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tvho  teems  to  have  had  a  great  re  ard  for 
to  have  continued  that  regard  to  his  fon. 

Of  the  courfe  of  young  Swedenborg’s  education  we  have 
procured  no  account;  but  from  the  character  of  the  father, 
it  may  be  fuppofed  to  have  been  pious  ;  and  by  his  appear¬ 
ing  with  reputation  as  an  author,  when  but  20  years  of  age, 
it  is  proved  to  have  been  fuccefsful.  His  fir  ft  work  was 
publilhed  in  T7C9  ;  and  the  year  following  be  fent  into  the 
world  a  collection  of  pieces  on  different  fubjeCts,  in  Latin 
verfe,  under  the  title  of  Ludus  Heliconius ,  five  CaEmina  Mif- 
cellanea  quit  variis  in  locis  cecinit .  The  fame  year  he  began 
his  travels,  firTt  into  England,  and  afterwards  into  Holland, 
France,  and  Germany  ;  and  returning  to  Stockholm  in 
1714,  he  was  two  years  afterwards  appointed  to  the  of¬ 
fice  of  affeflbr  in  the  Metallic  College  by  Charles  XII.  who 
honoured  him  with  frequent  conveifations,  and  bellowed  up¬ 
on  him  a  large  fhare  of  his  favour.  At  this  period  of  his 
lib'  Swedenborg  devoted  his  attention  principally  to  phyiic 
and  mathematical  fludies  ;  and  in  1  7  1  8  he  accompanied  the 
king  to  the  tiege  of  Frederickfhall,  where  he  gave  an  eminent 
proof  that  he  had  not  ftudied  in  vain.  Charles  could  not 
lend  bis  heavy  artillery  to  Frederickfhall  from  the  bad- 
nefs  of  the  roads,  which  were  then  rendered  much  worfe 
than  ufual  by  being  deeply  covered  with  (now.  In  this 
extremity  Swedenborg  brought  the  fciences  to  the  aid  of 
valour.  By  the  help  of  proper  internments  lie  cut  through 
the  mountains,  and  railed  the  valleys  which  feparated  Swe¬ 
den  from  Norway,  and  then  fent  to  his  matter  two  galleys, 
five  large  boats,  and  a  floop,  loaded  with  battering  pieces, 
to  be  employed  in  the  liege.  The  length  of  this  canal  was 
about  two  miles  and  a  half.  The  execution  of  this  great 
work,  however,  did  not  occupy  all  his  time.  In  1716  he 
had  begun  to  publifh  eftays  and  obfervations  on  the  mathema¬ 
tical  and  phyfical  fciences,  under  the  title  of  Deedalus  Hyper - 
bonus ;  and  he  lound  leifure  during  the  fiege  to  complete  his 
intended  collection,  and  alfo  in  the  fame  year  to  publifh 
an  introduction  to  algebra,  under  the  whimfical  title  of  The 
Art  of  the  Rules . 

’  At  the  fiege  of  Frederickfhall  he  loft  his  patron  Charles; 
but  found  another  in  Ulrica  Eleonora,  the  teller  and  fuccef- 
for  of  that  hero,  by  whom  in  1719  he  was  ennobled,  and 
took  of  courfe  his  feat  among  the  fenators  of  the  equeftrian 
order  in  the  triennial  ateemblies  of  the  teates.  His  promo¬ 
tion  did  not  lefien  his  ardour  for  the  fciences  ;  for  he  pub- 
lifhed  in  the  fame  year  A  Method  to  fx  the  Value  of  Moneys 
and  to  determine  the  Swedifh  Meafures  in  fuch  a  way  as  to  fup- 
prefs  all  the  Fractions  and  facilitate  the  Calculations,  About 
the  fame  time  he  gave  the  public  a  treatife  on  the  Pojition 
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every  farm  and  Courfe  of  the  Planets  ;  with  another  on  the  Height  of  the 
Tides ,  and  Flux  and  Reflux  of  the  Sea  ;  which,  from  infor- 
mation  gathered  in  different  parts  of  Sweden,  appeared  to 
have  been  greater  formerly  than  when  he  wrote. 

As  Swedenborg  continued,  under  the  new  fovereign,  to 
hold  the  office  of  atteffor  to  the  Metallic  College,  he  thought 
it  necefiary,  for  the  difeharge  of  his  duty,  make  a  fecond 
journey  into  foreign  countries,  that  he  might  himfelf  exa¬ 
mine  their  mines,  particularly  thofe  of  Saxony  and  Harts. 

During  thefe  travels,  which  were  undertaken  for  the  im¬ 
provement  of  the  manufactures  of  his  native  country,  he 
printed  at  Amfterdam,  1.  P rodromns  principiorum  Naturali-  European 
urn,  five  tiovorum  tentaminum ,  Chemiam  et  Phyficam  experiment 
talent  geometr ice  exfheandi.  2.  Nova  ohfervata  iE  inventa  cir-  x7$7* 
ca  Ferrttm  hE  Ignem ,  preecipue  naturam  Ignis  Elemental  um,  unct 
cum  nova  Camini  invention e,  3.  Mtthodus  nova  inveniendi 
Eongitudines  locorum  terra  marique  ope  Lunce,  4.  Modus 
conjlrnendi  receptacula  navaHa ,  vu/go  en  Suedois ,  JJacFybynad - 
dcr,  5.  Nova  conflruttio  agger  is  aquctici.  6.  Modus  ex  pH 
randi  virtu tes  Navigivrum.  And  at  Leipfic  and  Hamburg* 

7.  Mifcellanea  ohfervata  circa  res  naturales ,  pr defer tim  Mine - 
ralia ,  Ignem ,  IE  Mvntium  Jlrata, 

This  journey  was  made,  and  thefe  traCts  publilhed,  in  the 
compafs  of  a  year  and  a  half ;  and  perhaps  there  has  not 
been  another  man,  Linnaeus  excepted,  who  has  done  fo  much 
in  fo  ffiort  a  time.  After  his  return  in  1722,  Swedenborg 
divided  his  time  fo  equally  between  the  duties  of  his  office 
and  his  private  ftudies,  that  in  1733  he  finished  his  grand 
work,  entitled  Opera  Philofophica  IE  Miner  alia,  and  had  it 
printed  under  his  own  direction  in  1734,  part  at  Drefden 
and  part  at  Leipfic  ;  in  which  year  he  alfo  went  to  infpeCt 
the  mines  of  Auftria  and  Hungary.  This  work  is  divided 
into  three  volumes  folio ;  the  title  of  the  firte  is  Principles 
rerum  Naturalium  five  novorvm  tentaminum ,  Phenomena  Mun- 
di  elementaris  philofophice  exp/icandi.  The  fecond,  Regnum 
fubterraneum  Jive  Miner  ale  de  Ferro  ;  and  the  third,  Regnum 
fubttrraneum  five  Miner  ale  de  Cuprc ,  IE  Orichalco ;  all  of 
them  written  with  great  ftrength  of  judgment,  and  orna¬ 
mented  with  plates,  to  facilitate  the  comprelieniion  of  the 
text. 

In  the  year  1729  lie  was  enrolled  among  the  members  of 
the  Society  of  Sciences  at  Upfal,  and  was,  probably  about  the 
fame  time,  made  a  Fellow  of  the  Royal  Academy  of  Sci¬ 
ences  at  Stockholm  ;  nor  were  ftrangers  lefs  willing  than  his 
own  countrymen  to  acknowledge  the  gi  eat  nefs  of  his  me¬ 
rit.  Wolfius,  with  many  other  learned  foreigners,  were  ea¬ 
ger  to  court  his  correfpondence.  The  Academy  of  St  Pe- 
teifburg  fent  him,  on  the  1 7th  of  December  1734,  a  di¬ 
ploma  of  ateociation  as  a  correfpondent  member  ;  and  foou 
afterwards  the  editors  of  the  ASa"Eruditorum  at  Leipfic 
found  in  his  works  a  valuable  fupplement  to  their  own  col¬ 
lection. 

By  many  perfons  the  approbation  of  learned  academies 
would  have  been  highly  valued  ;  but  by  Baron  Swedenborg 
it  was  confideied  as  of  very  little  importance.  “  Whatever 
of  wordly  honour  and  advantage  may  appear  to  be  ir  the 
things  before  mentioned,  I  hold  them  (fays  lie)  but  as  mat- Sl>ort  Ac- 
ters  of  low  ettimation,  when  compared  to  the  honour  of  that  C0l<nt  of  tbs 
holy  office  to  which  the  Lord  himfelf  hath  called  me,  who  Uonourabh 
was  gracioufly  pleafed  to  manifeft  himfelf  to  me,  his  un-^  Sfwedi’K> 
worthy  fervant,  in  a  perfonal  appearance,  in  the  year  1744, 
to  open  in  me  a  fight  of  the  fpiritual  world,  and  to  enable 
me  to  converfe  with  fpirits  and  angels  ;  and  this  privilege 
has  continued  with  me  to  this  day.  From  that  time  l  be¬ 
gan  to  print  and  publifh  various  unknown  Arcana ,  which 
have  been  either  feen  by  me  or  revealed  to  me,  concerning 
heaven  and  hell*  the  teate  of  men  after  death,  the  true  wor- 
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(hip  of  God,  the  fpiritua!  fenfe  of  the  Scriptures,  and  many- 
other  important  truths  tending  to  falvation  and  true  wif- 
dorn.” 

We  fhall  not  affront  the  underflandings  of  our  readers  by 
making  upon  this  account  of  the  Baron’s  call  fuch  reflec¬ 
tions  as  every  perfon  of  a  found  mind  will  make  for  liimfelf; 
but  it  is  rath*  remarkable,  that  a  man  who  had  devoted 
the  better  part  of  his  life  to  the  fludy  of  fuch  fciences  as  ge¬ 
nerally  fortify  the  mind  againfl  the  delufions  of  fanaticifm, 
and  who  had  even  excelled  in  thefe  fciences,  fliould  have  fal¬ 
len  into  fuch  a  reverie  as  this.  After  this  extraordinary 
call,  the  Baron  dedicated  himfelf  wholly  to  the  great  work 
which,  he  fuppofed,  was  affrgned  him,  ftudying  diligently 
the  word  of  God,  and  from  time  to  time  publifhing  to  his 
fellow-creatures  fuclr  important  information  as  was  made 
known  to  him  concerning  another  world.  Among  his  va¬ 
rious  difeoveries  concerning  the  fpi ritual  world,  one  is,  that 
it  exifls  not  in  fpace.  “  Of  this  (fays  he)  I  was  convinced, 
becaufe  I  could  there  fee  Africans  and  Indians  very  near 
me,  although  they  are  fo  many  miles  diflant  here  on  earth  ; 
nay,  that  I  could  be  made  prefent  with  the  inhabitants  of 
other  planets  in  our  fyflem,  and  alio  with  the  inhabitants 
of  planets  that  are  in  other  worlds,  and  revolve  about 
other  funs.  By  virtue  of  fuch  prefence  (*.  e.  without  real 
fpace),  not  of  place,  I  have  converfed  with  apollles,  depart¬ 
ed  popes,  emperors,  and  kings ;  with  the  late  reformers  of 
the  church,  Luther,  Calvin,  and  Melandthon,  and  with  o- 
thers  from  diflant  countries.” 

Notwithftanding  the  want  of  fpace  in  the  fpiritual  world,  * 
he  tells  us,  “  that  after  death  a  man  is  fo  little  changed  that 
he  even  does  not  know  but  he  is  living  in  the  prefent  world; 
that  he  eats  and  drinks,  and  even  enjoys  conjugal  delight  as 
in  this  world  ;  that  the  lefemblance  between  the  two  worlds 
is  fo  great,  that  in  the  fpiritual  world  there  are  cities,  with 
palaces  and  houfes,  and  alfo  writings  and  books,  employ¬ 
ments  and  merchandizes  ;  that  there  is  gold,  filver,  and  pre¬ 
cious  Hones  there.  In  a  word  (he  fays),  there  is  in  the  fpi¬ 
ritual  world  all  find  every  thing  that  there  is  in  the  natural 
world,  but  that  in  heaven  fuch  things  are  in  an  infinitely  more 
perfect  Hate.” 

Such  was  his  zeal  in  the  propagation  of  thefe  whimfical 
and  fometimes  fenfual  dodtrines,  that  lie  frequently  left  his 
native  country  to  vifit  dill  ant  cities,  particularly  London 
and  Amllerdam,  where  all  his  theological  works  were 
minted  at  a  great  expence,  and  with  little  profpedt  or  pro¬ 
bability  of  a  reimburfement.  u  Wherever  he  rtiided  when 
on  his  travels,  he  was  (fays  one  of  his  admirers)  a  mere  fo- 
litary,  and  almoH  inacceflible,  though  in  his  own  country  of 
a  free  and  open  behaviour.  He  aifedted  no  honour,  but  de¬ 
clined  it  ;  purfued  no  worldly  intereH,  but  fpent  his  time  in 
1  travelling  and  printing,  in  order  to  communicate  inflrudtion 
and" benefit  to  mankind.  He  had  nothing  of  the  precife 
in  his  manner,  nothing  of  melancholy  in  his  temper,  and 
nothing  in  the  leaH  bordering  on  enthuiiafm  in  his  converfa- 
tion  or  writings.”  This  is  too  much.  We  believe  he  was 
an  inoffenfive  vifion?.ry ;  of  his  convention  we  cannot 
judge  ;  but  the  fpecimens  that  we  have  given  of  his  writings 
are  frantic  enthuiialYn.  He  died  at  London,  March  29th, 
in  the  year  1772  ;  and  after  lying  in  Hate,  his  remains  were 
depoflted  in  a  vault  at  the  Swedifh  church,  near  Radcliff- 
Higlnvay. 

Though  Baron  Swedenborg’s  followers  appear  not  to 
have  been  numerous  during  his  life,  they  have  increafed 
fince  his  death  ;  and  a  fedt  fubliHs  at  prefent  in  England 
which  derives  its  origin  from  him,  and  is  called  the  New 
jferujalem  Chunk .  The  dilcriminating  tenets  of  this  feci 
ieem  to  be  the  following :  “  Holding  the  dodlrinc  of  one 
God*  they  maintain  that  this  one  God  is  no  other  than  Je~ 
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fus  Chrift,  and  that  he  always  exifled  in  a  human  form  ;  Sweden, 
that  for  the  fake  of  redeeming  the  world,  he  took  upon 
himfelf  a  proper  human  or  material  body,  but  not  a  human  3wjeten:^ 
foul ;  that  this  redemption  confiHs  in  bringing  the  hells  or 
evil  fpirits  into  fubjedtion,  and  the  heavens  into  order  and 
regulation,  and  thereby  preparing  the  way  for  a  new  fpiritual 
church  ;  that  without  fuch  redemption  no  man  could  be  fa- 
ved,  nor  could  the  angels  retain  their  Hate  of  integrity  ^ 
that  their  redemption  was  effedted  by  means  of  trials,  temp¬ 
tations,  or  conftidls  with  evil  fpirits ;  and  that  the  latl  of 
them,  by  which  Chrill  glorified  his  humanity,  perfedling 
the  union  of  his  divine  with  his  human  nature,  was  the  paf- 
lion  of  the  crofs.  Though  they  maintain  that  there  is  but  Priefley', 
©ne  God,  and  one  divine  perfon,  they  hold  that  in  this  per 


foil  there  is  a  real  Trinity  ;  confiding  of 


the  divinity,  the $*£ 


humanity,  and  the  operation  of  them  both  in  the  Lord  Je-tWrf, 
fus  ;  a  Trinity  which  did  not  exill  from  all  eternity,  but  com-p.  4.  &c, 
menced  at  the  incarnation.  They  believe  that  the  Scrip¬ 
tures  are  to  be  interpreted  not  only  in  a  literal  but  in  a  fpi¬ 
ritual  fenfe,  not  known  to  the  world  till  it  was  revealed  to 
B.  Swedenborg  ;  and  that  this  fpiritual  fenfe  extends  to 
every  part  of  Scripture,  except  the  Adfs  of  the  Apoftles. 

They  believe  that  there  are  angels  attending  upon  men,  re¬ 
dding,  as  B.  Swedenborg  fays,  in  their  affections  ;  that 
temptation  confiHs  in  a  druggie  between  good  and  bad  an¬ 
gels  within  mew  ;  and  that  by  this  means  God  afTiHs  men  m 
thefe  temptations,  fincc  of  themfelves  they  could  do  nothing. 
Indeed  B.  Swedenborg  maintains,  that  there  is  an  universal 
influx  from  God  into  the  fouls  of  men,  irfpiring  them  efpeci- 
ally  with  the  belief  of  the  divine  unity.  This  efflux  of  di¬ 
vine  light  on  the  fpiritual  world  he  compares  to  the  efflux 
or  the  light  from  the  fun  in  the  natural  world. 

“  There  are  (fays  B.  Swedenborg)  two  worlds,  the  na¬ 
tural  and  the  fpiritual,  entirely  diflindt,  though  perfedlly 
correfpor.ding  to  each  other  ;  that  at  death  a  man  enters  in¬ 
to  the  fpiritual  world,  when  his  foul  is  clothed  with  a  body, 
which  lie  terms  fuhjlantial ,  in  oppofition  to  the  prefent  wa - 
ter \a l  body,  which,  he  fays,  is  never  to  rife  out  of  the 
grave.” 

SWEEP,  in  the  fea-language,  is  that  part  of  the  mould 
of  a  Hiip  where  fhe  begins  to  compafs  in  the  rung-heads, 
alfo  when  the  liaufer  is  dragged  along  the  bottom  of  the  fea 
to  recover  any  thing  that  is  funk,  they  call  this  action  /weep¬ 
ing  for  it. 

SWEET,  in  the  wine  trade,  denotes  any  vegetable  juice, 
whether  obtained  by  means  of  fugar,  raifins,  or  other  fo¬ 
reign  or  domeflic  fruit,  which  is  added  to  wines  with  a  de- 
fign  to  improve  them. 

SWEIN-mot.  See  Forest  Courts . 

SAVE  RITA,  Marsh  Gentian,  in  botany:  A  gearis  of 
plants  belonging  to  the  clals  of  pent  andriay  and  to  the  order 
of  digynia ;  and  in  the  natural  fyflem  ranging  under  the 
20th  order,  rotate cc.  The  corolla  is  wheel-fliaped.  There 
are  nectariferous  pores  at  the  bafes  ot  the  fegrnents  of  the 
corolla.  The  capinle  is  unilocular  and  bivalve.  There  are 
fix  fpecies ;  the  perennis,  difloimis,  rotata,  carinthiaca,  cor- 
niculata,  diehotoma.  The  perennis  is  a  native  of  England. 

It  is  di it ingui fhed  by  radical  oval  leaves.  It  flowers  in 
Anguft. 

SWIETENIA,  Mahogany,  in  botany  :  A  genus  or 
plants  belonging  to  the  clafs  of  decandria ,  and  to  the  order 
of  monogynta  ;  and  in  the  natural  fyflem  arranged  under  the 
54th  order,  Mifcellaneit .  T  he  calyx  is  quinqutfid.  Iherc 
are  five  petals ;  the  neCtarium  is  cylindrical,  iupporting  the 
antherse  with  its  mouth.  The  capiule  is  five-celled,  woody, 
and  opening  at  the  month.  1  he  feeds  are  imbricated  and 
winged,  'there  is  only  one  fpecies,  the  mahagoni,  which 
is  a  native  of  the  warmefi  parts  of  America,  and  grows 
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Swieienia,  {n  the  lfhncl  of  Cuba,  Jamaica,  Hifpaniola,  _  _ 

,  Swlft'  §  ma  iflands.  It  abounded  formerly  in  the  low  lands  of  Ja¬ 
maica,  but  it  is  now  found  only  on  high  hills  and  places 
difficult  of  accefs. 

It  thrives  in  moR  foils,  but  varies  in  texture  and  grain  ac¬ 
cording  to  the  nature  of  the  foil.  On  rocks  it  is  of  a  fmall- 
er  fize,  but  very  hard  and  weighty,  of  a  clofe  grain,  and 
beautifully  fhaded  ;  while  the  produce  of  the  low  and  richer 
lands  is  obferved  to  be  more  light  and  porous,  of  a  paler  co¬ 
lour  and  open  grain  ;  and  that  of  mixed  foils  to  hold  a  me¬ 
dium  between  both.  The  tree  grows  very  tall  and  ftraight, 
and  is  ufually  four  feet  in  diameter ;  the  flowers  are  of  a 
reddifh  or  faffron  colour,  and  the  fruit  of  an  oval  form,  and 
about  the  fize  of  a  turkey's  egg. 

The  wood  is  generally  hard,  takes  a  fine  polifh,  and  is 
found  to  anfwer  better  than  any  other  fort  in  all  kinds  of 
cabinet  ware.  It  is  now  univerfally  dteemed,  and  fells  at  a 
good  price  ;  but  it  is  pity  that  it  is  not  cultivated  in  the 
more  convenient  watte  lands  of  Jamaica.  It  is  a  very 
ilrong  timber,  and  anfwers  very  well  in  beams,  joifts,  plank, 
boards,  and  fhingles  ;  and  has  been  frequently  put  to  thofe 
ufes  in  Jamaica  in  former  times.  It  is  laid  to  be  ufed  fome- 
tiines  iii  /hip -building  ;  a  purpofe  for  which  it  is  remarkably 
adapted,  if  not  too  cottly,  being  very  durable,  capable  of 
refitting  gun-fhots,  and  burying  the  fhots  without  folinter- 
mg 
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I  he  feed-veffels  are  of  a  curious  form,  confittinor  of  a 
large  cone  -fplitting  into  five  parts,  and  difclofing  its  winded 
feeds,  di  fpofed  in  the  regular  manner  of  thofe  of  an  apocy- 
num.  The  feeds  being  winged,  are  difperfed  on  the  furfacc 
_  ot  Jhe  ground,  where  Come  falling  into  the  chinks  of  the 

PMofiplual rocks,  flrike  root  ;  then  creep  out  on  the  furface  of  it,  afid 
leek  another  chink,  into  which  they  creep  and  fwcll  to  fuch 
a  fize  and  (Length,  that  at  length  the  rock  fplits,  and  is 
forced  to  admit  ot  the  root’s  deeper  penetiation  ;  and  with 
this  little  nutriment  the  tree  iucreafes  to  a  ftupendous  fize 
in  a  few  years. 

The  firft.  ufe  to  which  mahogany  was  applied  in  Eng¬ 
land,  was  to  make  a  box  for  holding  candles.  Dr  Gibbon! 
an  eminent  phyfician  in  the  latter  end  of  the  lall  and  be¬ 
ginning  of  the  prefent  century,  had  a  brother,  a  Well  In. 
dia  captain,  who  biought  over  fome  planks  of  this  wood 
as  ballad.  As  the  Doftor  was  then  building  him  a  houfe 
ln.  Covent-Garden,  his  brother  thought  they 

mig  t  be  of  fervice  to  him.  But  the  carpenters,  finding 
the  wood  too  hard  for  their  tools,  they  were  laid  afide  for 
a  time  as  ufelefs.  Soon  after,  Mrs  Gibbons  wanting  a 
candle-box,  the  Doctor  called  on  his  cabinet  maker  (Wol- 
aton  in  Long- Acre)  to  make  him  one  of  fome  wood  that 
too  ‘L  'T  8arrden-  Wollaft°n  alfo  complained  that  it  was 

Theh  iIhe  D°£  [  kld  he  muft  g«  ftronger  tools, 
t  tie  candle-box  Was  made  and  approved;  infomuch,  that  the 

odor  then  infilled  on  having  a  bureau  made  of  the  fame 
wood,  which  was  accoidiugly  done ;  and  the  fine  colour, polilh, 

and  feed  A g’  ^  ^  'nvite<i  a11  ln'3  friei,ds  «'»  come 
Her  r  Ama"g  them  was  the  duchefs  of  Buckingham. 
Her  Grace  begged  fome  of  the  fame  wood  of  Dr  Gibbons, 

Mii  °rd  "  °  t0  make  her  a  bureau  alfo  ;  on 

Sed  i/r  °f  r  °grly  and  Mr  Wolladou  was  much 
railed,  and  things  of  this  fort  became  genera!.  Tlfis  ac 

doubled  veracity.  ^  ^  ^  Ef*  3  ^t.eman  of  Z 

and  daffie!i  ^  -f0tfhan)’ fo  ^iverfally  admired  as  a  wit 

DubHn  on  No  K  ‘  waa  born  in 

on  November  30th  .  667.  His  father  was  an  at- 
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and  the  Baha-  whence  he  was  removed  in  his  15  th  year  to  Trinity  College. 

Dublin.  .  6  , 

In  his  academical  /Indies  (fays  Dr  Johnfon)  he  was  ei¬ 
ther  not  diligent  or  not  happy.  The  truth  appears  to  be, 
that  lie  defpifed  them  as  intricate  and  ufelefs.  He  told  Mr 
Sheridan,  his  laft  biographer,  that  he  had  made  many  ef¬ 
forts,  upon  his  entering  the  college,  to  read  fome  of  the  old 
treatifes  on  logic  writ  by  Smeglefius,  Keckermannus,  Bur- 
geridicius,  &c.  and  that  he  never  had  patience  to  go  thro' 
three  pages  of  any  of  them,  lie  was  fo  difgufted  at  the  ftupi- 
dity  ot  the  work.  When  he  was  urged  by  his  tutor  to 
make  himfelf  mailer  of  this  branch,  then  in  high  eftimation, 
and  neld  eflentially  necelTary  to  the  taking  of  a  degree,  Swift 
afked  him,  What  it  was  he  was  to  learn  from  thofe  books  ? 
Ills  tutor  told  him,  The  art  of  reafoning.  Swift  faid,  That 
be  found  no  want  of  any  fuch  art ;  that  he  could  reafon  very 
well  without  if;  and  that,  as  far  as  he  could  obferve,  they 
who  had  made  the  greatell  proficiency  in  logic  had,  inftead 
of  the  art  of  reafoning,  acquired  the  art  of  wrangling;  and- 
liiltead  of  clearing  up  obfeurities,  had  learned  how  to  per¬ 
plex  matters  that  were  clear  enough  before.  For  his  own 
part,  he  was  contented- with  that  portion  of  reafon  which 
God  had  given  him;  and  he  would  leave  it  to  time  and  expe- 
nence  to  (Lengthen  and  direft  it  properly  ;  nor  would  he  run 
the  rilk  of  having  it  warped  or  falfely  biafied  by  any  fyftem. 
of  rules  laid  down  by  fuch  ftupid  writers,  of  the  bad  effeas 
of  which  he  had  but  too  many  examples  before  his  eyes  in 
thofe  reckoned  the  mod  acute  logicians.  Accordingly,  he 
made  a  firm  refolution,  that  he  never  would  read  any  of 
thofe  books  ;  which  he  fo  pertinacioufiy  adhered  to,  that 
though  his  degree  was  refilled  him  the  firft  time  of  fitting 
for  it,  on  account  of  his  not  anfwering  in  that  branch 
he  went  into  the  hall  a  fecond  time  as^  ill  prepared  as 
before  ;  and  would  alfo  have  been  ftopped  a  fecond  time 
011  the  fame  account,  if  the  intereft  of  his  friends,  who 
well  knew  the  inflexibility  of  liis  temper,  had  not  ftep- 
ped  in,  and  obtained  it  for  him  ;  though  in  a  manner  little  to 
his  credit,  as  it  was  inferted  in  the  College  Regiitry,  that 
he  obtained  it  fpeciali  gratia,  “  by  fpecial  favour:”  where  it 
remains  upon  record. 

He  remained  in  the  college  near  three  years  after  this,, 
not  through  choice,  but  neceflity,  little  known  or  regarded.' 
By  icholars  he  was  reckoned  a  blockhead  ;  and  as  the  low. 
nels  ot  his  circumftances  would  not  permit  him  to  keep  com. 
pany  with  perfons  of  an  equal  rank  with  himfelf,  upon  an 
equal  footing,  he  fcorned  to  take  up  with  thofe  of  a  lowe 
Uals,  or  to  be  obliged  to  thofe  of  a  higher,  tie  lived  there 
ore  mmn  alone,  and  Jus  time  was  employed  in  purfuinghis 
cour.e  of.  reading  in  hiftory  and  poetry,  then  very  unfa!hion. 
able  ftimies  for  an  academic;  or  in  gloomy  meditations  on 
us  unnappy  circumftances.  Yet,  under  this  heavy  nreffure, 
the  force  ot  his  genius  broke  out,  in  the  firlt  rude  draught 
ot  the  I  ale  of  a  Tub,  wnttcn  by  him  at  the  age  of  to, 
though  communicated  to  nobody  but  his  chamber. fellow 
Mr  Waning  ;  who,  after  the  publication  of  the  book,  made 
no  fcruple  to  declare,  that  he  had  read  the  firft  (ketch  of  it 
in  owi.t  s  hand-writing  when  he  was  of  that  a<re  ” 

Tn.t  688  being,  by  the  death  of  Godwin  Swift  his  uncle, 
who  had  chiefly  fuppotted  him,  left  without  fuhliflence,  hi 
went  to  con  ft,  It  his  mother,  who  then  lived  at  Leiceiler. 

folid  ed  th  Ut7-  COU!feofhis  Iife;.and,by  her  direftion, 
“ed  f‘e  adTroe  and  patronage,  of  Sir  William  Temple, 
whofe  father  had.  lived  in  great  fiiendihip  with  Godwin 
Swift,  l  emple  received  him  with  great  kindnefs,  and  was 
lo  much  pleafed  with  his  converfation,  that  he  detained  him 
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..  .  ,r  to  provide  for  him  otherwife,  Swift  left  hie 

pa  ron  (,6Q4)  i»  difcontent ;  having  previously  taken  lus 
S°r’«  degree  at  Oxford,  by  means  of  a  teftimon.al  from 
Dublin,  in  which  the  words  of  difgrace  were  omitted.  He 
was  refolved  to  enter  into  the  church,  where  his  hr  ft  pre¬ 
ferment  was  only  L.  too  a-year,  being  the  prebend l  of  ILL 
root  in  Conner-,  which  feme  time  afterwards,  upon  Sir  Wil- 
'iarn  Temple’s  earneftly  inviting  him  back  to  his  home 
at  Moorpark,  he  refigned  in  favour  of  a  clergyman  far  ad¬ 
vanced  in  years  and  burdened  with  a  numerous  family  Tor 
this  man  lie  folieited  the  prebend,  to  which  he  hnnfelf  in- 

du&ed  him.  fr(  i  i 

lu  t6oo  Swift  loft  his  patron  Sir  William  -Temple,  who 

left  him  a  legacy  in  money,  with  the  prone,  ty  of  Ins  manu- 
fetipts;  and,  on  his  death-bed,  obtained  for  him  a  prom.fe 
from  the  king  of  the  fir  ft  prebend  that  ftould  become  va- 
cant  at  Weftminfter  or  Canterbury.  That  this  prom.fe  might 
not  be  forgotten,  Swift  dedicated  to  the  king  the  poll  hu- 
mous  wor'ks  with  which  he  was  er.trufted,  and  for  a  while 
attended  the  court  ;  but  foon  found  his  felicitations  hopeleis. 
Vie  was  then  invited  by  the  earl  of  Berkeley  to  accompany 
him  into  Ireland,  where,  after  fullering  fome  cruel  ^ap¬ 
pointments,  he  obtained  the  livings  of  Laracor  and  Rat  1- 
fcegcrin  in  the  diocefeof  Meath  ;  and  foon  afterwards  invited 
over  the  unfortunate  Stella,  a  young  woman  of  the  name  of 
Johnfon,  whofe  life  he  contrived  to  embitter,  and  whole 
days,  though  he  certainly  loved  her,  we  may  confidently  af¬ 
firm  that  he  fhortened  by  his  caprice. 

This  lady  is  generally  believed  to  have  been  the  daughter 
of  Sir  William  Temple’s  fteward  ;  but  her  niece,  a  Mis 
Hearn,  affined  Mr  Berkeley,  the  editor  of  a  volume  of  let¬ 
ters  intitlcd  Literary  Relics,  that  her  father  was  a  merchant, 
and  the  youngell  brother  of  a  good  family  in  Nottingham- 
fhire  ;  that  her  mother  was  the  intimate  friend  of  lady  Gif- 
'  ford, 'sir  William’3  lifter;  and  that  (heherfelf  was  educated 

in  the  family  with  his  niece,  the  late  Mrs  Temple  of  Moor- 
*  See  In-  park  by  Farnham*.  This  ftory  would  be  intitled  to  the 
qulry  into  fnlleft  credit,  had  not  Mrs  Hearn  affirmed,  in  the  fame  letter, 
the  Life  of  that,  before  the  death  of  Sir  William  Temple,  Mrs  John- 
i)ear,  .  fon’s  little  fortune  had  been  greatly  injured  by  the  South- 
fZd  tlu-  Sea  bubbles,  which  are  known  to  have  injured  no  perfon 
teraryRr-  till  the  year  1 7 20  :  (See  Company,  II.  1.)  Whenonepart 
lies,  printed  0f  a  narrative  is  fo  palpably  falfe,  the  remainder  will  always 
*7S?'  be  received  with  hefitadon.  But  whether  Mifs  Johnfon  was 
and  Kay!  the  daughter  of  Temple’s  fteward  or  of  the  friend  ol  lady 
Gifford,  it  is  certain  that  Sir  William  left  her  L.  1000  ;  and 
that,  accompanied  by  Mrs  Dingley,  whofe  whole  fortune 
amounted  to  an  annuity  of  L.27  for  life,  fhe  went,  in  con- 
fequence  of  Swift’s  invitation,  to  Laracor.  With  tliefe 
two  ladies  he  paffed  his  hours  of  relaxation,  and  to  them  he 
opened  his  bofom ;  but  they  never  refided  in  the  fame  houfe, 
nor  did  he  fee  either  without  a  witnefs. 

In  1701  Swift  publiffied  A  difeourfe  of  the  conttjls  and 
diffenjions  in  Athens  and  Rome.  It  was  his  firft  work,  and 
indeed  the  only  which  he  ever  exprefslv  acknowledged. 
According  to  his  conftant  practice  he  had  concealed  his 
name  ;  but  after  its  appearance,  paying  a  vifit  to  fome  Iriffi 
bilhop,  he  was  alked  by  him  if  he  had  read  that  pamphlet, 
and  what  its  reputation  was  in  London.  Upon  his  reply¬ 
ing  that  he  believed  it  was  very  well  liked  in  London  ; 
•“Very  well  liked!”  faid  the  bilhop  with  fome  emotion. 

Yts,  Sir*  it  is  one  of  the  fineft  tra&s  that  ever  was  written, 
and  bifhop  Burnet  is  one  of  the  beft  writers  in  the  world.” 
Swift,  who  always  hated  Burnet  with  feme  thing  more  than 
political  rancour,  immediately  questioned  his  right  to  the 
work,  when  he  was  told  by  the  bilhop  that  he  was  “a  young 
maif*”  and  (till  perfifting  to  doubt  of  the  juftice  of  Burnet’s 
claim,  on  account  of  the  difiimilarity  of  the  ftyle  of  the 
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pamphlet  from  that  of  life  other  works,  he  was  told  that  he  _ 
was  “  a  very  pofifive  young  man,”  as  no  perfon  in  ling  and 
but  bilhop  Burnet  was  capable  of  writing  it.  U  pon  which 
Swift  replied,  with  fome  indignation,  I  am  to  allure  your 
lordfiiip,  however,  that  bilhop  Burnet  did  not  write  the 
pamphlet,  for  I  wrote  it  myfelf.  And  thus  was  he  forced  in 
the  heat  of  argument  to  avow  what  otherwife  lie  would  have 

for  ever  concealed. 

Early  in  the  enfumg  fpring  king  William  died,  and 
Swift  011  his  next  vifit  to  London,  found  queen  Anne  upon 
the  throne.  It  was  generally  thought,  upon  this  event,  that 
the  Tory  Darty  would  have  had  the  aicendant ;  but,  con¬ 
trary  to  all  expectation,  the  Whigs  had  managed  matters  fo 
well  as  to  get  entirely  into  the  queen’s  confidence,  and  to  have 
the  whole  adminiftration  of  affairs  in  their  hands.  Swift  3 
friends  were  now  in  power;  and  the  W  lugs  in  general,  know¬ 
ing  him  to  be  the  author  of  the  Difeourfe  on  the  Contefts, 
&c.  which  was  written  in  defence  of  king  \\  lhiam  and  his 
minifters  againft  the  violent  proceedings  of  _  the  houle  of 
commons,  confidered  themfelves  as  much  obliged  to  him, 
and  looked  upon  him  as  fall  to  their  party.  But  Swift 
thought  with  the  Whigs  only  m  the  ftate  ;  for  with  refptft 
to  the  church  his  principles  were  always  thofe  of  a  1  ory. 
He  therefore  declined  any  intimate  0011  nett  ion  with  the 
leaders  of  the  party,  who  at  that  time  profeffed  what  was 
called  low  church  principles.  But  what  above  all  locked 
him,  favs  Mr  Sheridan,  was  their  inviting  Deifts,  Treetlnnk- 
ers,  Atheifts,  Jews,  and  Infidels,  to  be  of  the, r  party,  under 
pretence  of  moderation,  and  allowing  a  general  liberty  of 
conference.  As  Swift  was  in  his  heart  a  man  of  true  reli¬ 
gion,  he  could  not  have  borne,  even  in  his  private  character, 
to  have  mixed  with  fuel,  a  raotely.  crew.  But  when  we 
confider  his  principles  in  his  political  capacity,  that  he  looked 
uoon  the  church  of  England,  as  by  law  eftabliffied,  to  he 
the  main  pillar  of  our  newly  ereded  conftitution,  he  could 
not,  confidently  with  the  charader  of  a  good  citizen,  join 
with  thofe  who  confidered  it  more  as  an  ornament  than  a 
fupport  to  the  edifice  J  and  could  therefore  look  on  with 
compofure  while  it  was  undermining,  or  could  even  open  the 
gate  to  a  blind  multitude,  to  try,  like  Sampfon  their  ftrength 
a-v’inft  it,  and  confider  it  only  as  fport.  V  ith  Inch  a  party, 
neither  his  religious  nor  political  principles  would  fufter 
him  to  join  ;  and  with  regard  to  the  Tones,  as  is  ufoal  in 
the  violence  of  fadions,  they  had  run  into  oppofite  extremes, 
equally  dangerous  to  the  ftate.  He  was  therefore  during 
the  earlier  part  of  the  queen’s  reign  of  no  party,  but  em¬ 
ployed  himfelf  in  difeharging  the  duties  of  lus  fundion,  and 
in  publifhing  from  time  to  time  fuch  trads  as  he  thought 
might  be  ufeful.  In  the  year  1704  he  publiffied  the  Tale 
of  a  Tub,  which,  confidered  merely  as  a  work  of  genius,  is 
unqueftionably  the  greateft  which  he  ever  produced ;  but 
the  levity  with  which  religion  was  thought  to  be  tneie 
treated,  raffed  up  enemies  to  him  among  all  parties,  and 
eventually  precluded  him  from  a  biffiopric.  From  that  pe¬ 
riod  till  the  year  1708,  he  feems  to  have  employed  limited 
in  folitary  ftudy  ;  but  be  then  gave  fucceffively  to  the  pub¬ 
lic  The  Sentiments  of  a  Church  of  England  man,  the  ridicule 
of  aftrolooy  under  the  name  of  Bickerjlaf,  the  Argument 
again ft  alolijhing  Chrijlianity,  and  the  defence  of  the  Sacra- 

mental  *Tefl.  r  c  •£■«■»« 

Soon  after  beejan  the  bufy  and  important  part  ot  bwi  » 
life.  He  was  employed  ( 1 7 1  <0  by  the  primate  of  Ireland 
to  folicit  the  queen  for  a  remiffion  of  the  firft  fruits  and 
twentieth  parts  to  the  Iriffi  clergy,  x  his  intioduced  hi 
to  Mr  Harley,  afterwards  earl  of  Oxford,  who,  though  a 
Whig  himfelf,  was  at  the  head  of  the  l  ory  m.n.ftry,  and  n 
great  need  of  an  auxiliary  fo  able  as  Swift,  by  whofe  pen  he 
and  the  other  minifters  might  be  fuppoited  in  pamphlets. 


Swift, 
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Swiff,  poems,  End  periodical  papers.  In  the  year  1710  was  com- 
^  menced  the  Examiner;  ot  which  Swift  wrote  33  papers,  be¬ 
ginning  hi3  firft  part  of  it  on  the  10th  of  November  1711. 
The  next  year  he  publifhed  the  Conduct  of  the  Allies  ten  days 
before  the  parliament  affembled  ;  and  foon  afterwards,  Re- 
JleCtions  on  the  harrier  T reaty.  The  purpofe  of  thefe  pamph¬ 
lets  was  to  perfnade  the  nation  to  a  peace,  by  fhowing  that 
c<  mines  had  been  exhaufted  and  millions  deftroyed”  to  fe- 
cure  the  Dutch  and  aggrandize  the  emperor,  without  any 
advantage  whatever  to  Great  Britain.  Though  thefe  two 
publications,  together  with  his  Remarks  on  the  Bifiop  of  Sa¬ 
turn's  Introduction  to  the  third  V olume  of  his  Hijlory  of  the  Re¬ 
formation ,  certainly  turned  the  tide  of  popular  opinion,  and 
effectually  promoted  the  defigns  of  the  miniftry,  the  beft 
preferment  which  his  friends  could  venture  to  give  him  was 
the  deanery  of  St  Patrick's,  which  he  accepted  in  1713. 
In  the  midft  of  his  power  and  his  politics  he  kept  a  journal  of 
Iris  viiits,Tiis  walks,  his  interviews  with  minifters,  and  quar¬ 
rels  with  hie  fervant,  and  transmitted  it  to  Mrs  Johnfon  and 
Mrs  Dingley,  to  whom  he  knew  that  whatever  befel  him  was 
interefting;  but  in  1714  an  end  was  put  to  his  power  by  the 
death  of  the  queen,  which  broke  down  at  once  the  whole 
fyftetn  of  Tory  politics,  and  nothing  remained  for  him  but  to 
withdraw  from  perfecution  to  his  deanery. 

In  the  triumph  of  the  Whigs,  Swift  met  with  every  mor¬ 
tification  that  a  fpirit  like  his  could  poffibly  be  expofed  to. 
The  people  of  Ireland  were  irritated  againft  him  beyond 
meafure  ;  and  every  indignity  was  offered  him  as  he  walked 
the  ftreets  of  Dublin.  Nor  was  he  only  infulted  by  the 
rabble,  but  perfons  of  diftiguifhed  rank  and  chara&er  for¬ 
got  the  decorum  of  common  civility  to  give  him  a  perfonal 
affront.  While  his  pride  was  hurt  by  fuch  indignities,  his 
more  tender  feelings  were  alfo  often  wounded  by  bafe  ingra¬ 
titude.  In  fuch  a  fituation  he  found  it  in  vain  to  flruggle 
againft  the  tide  that  oppofed  him.  He  filently  yielded  to  it, 
and  retired  from  the  world  to  difeharge  his  duties  as  a  clergy¬ 
man,  and  attend  to  the  care  of  his  deanery.  That  no  part  of 
liis  time  might  lie  heavy  on  his  hands,  lie  employed  his  lei- 
lure  hours  on  fome  hiflorical  attempts  relating  to  the  change 
of  the  minifters  and  the  conduct  of  the  miniftry  ;  and  com¬ 
pleted  the  hiftory  of  the  four  laft  years  of  the  queen,  which 
had  been  begun  in  her  lifetime,  but  which  he  never  publifh¬ 
ed.  Of  the  w’ork  which  bears  that  title,  and  is  Paid  to  be 
his,  Dr  Johnfon  doubts  the  genuinenefs ;  and  it  certainly  is 
not  fuch  as  we  fhould  have  expected  from  a  man  of  Swift's 
fagacity  and  opportunities  of  information. 

In  the  year  1716  he  was  privately  married  to  Mrs  John¬ 
fon  by  Dr  Afhe  bifhop  of  Clogher ;  but  the  marriage  made 
no  change  in  their  fituation,  and  it  would  be  difficult  to  prove 
(fays  Lord  Orrery}  that  they  were  ever  afterwards  toge¬ 
ther  but  in  the  prefence  of  a  third  perfon.  The  dean  of  St 
Patrick’s  lived  in  a  private  manner,  known  and  regarded 
only  by  his  friends,  till  about  the  year  1720  that  he  publifh¬ 
ed  his  firft  political  pamphlet  relative  to  Ireland,  intitled 
A  P ropofal for  the  Univerjhl  Ufe  of  Irtfh  Manufactures ;  which 
fo  roufed  the  indignation  of  the  miniftry  that  they  commenced 
a  profecution  againft  the  printer,  which  drew  the  attention 
of  the  public  to  the  pamphlet,  and  at  once  made  its  author 
popular. 

Whilft  he  was  enjoying  the  laurels  which  this  work  had 
wreathed  for  him,  his  felicity,  as  well  as  that  of  his  wife,  was 
interrupted  by  the  death  of  Mrs  Van  Homrigh,  and  the 
publication  of  his  poem  called  Gadenns  and  Vanejfa ,  which 
brought  upon  him  much  merited  obloquy.  With  Mrs  Van 
Homrigh  he  became  acquainted  in  London  during  his  at¬ 
tendance.  at  court  ;  and  finding  her  poffefted  of  genius  and 
fond  of  literature,  he  took  delight  in  directing  her  ftudies, 
till  he  got  infenfibly  pofteffion  of  her  heart.  From  being 
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proud  ef  hi*  praife,-ffie  grew  fond  of  his  perfon  ;  and  de-  Swift. 
fpifmg  vulgar  reftraints,  {lie  made  him  fenfible  that  fhe  was  ,n"J 

ready  to  receive  him  as  a  hulband.  She  had  wit,  youth, 
beauty,  and  a  competent  fortune  to  recommend  her  ;  and 
for  a  while  Swift  teems  to  have  been  undetermined  whether 
or  not  he  fhould  comply  with  hdr  with.  She  had  followed 
him  to  Ireland,  where  fire  lived  in  a  home  about  twelve 
miles  diftant  from  Dublin  ;  and  he  continued  to  vifit  her  oc- 
caiionally,  and  to  divert  her  ftudies  as  he  had  done  in  Lon¬ 
don  ;  but  with  thefe  attentions  fhe  was  not  faiisfted,  and  at 
laft  lent  to  him  a  letter  written  with  great  ardour  and  tender- 
nefs,  infilling  that  he  fhould  immediately  accept  or  refute 
her  as  a  wife.  Iiis  anfwer,  which  probably  contained  the 
fecret  of  his  marriage,  he  carried  himfelf ;  and  having  in¬ 
dignantly  thrown  it  on  the  lady’s  table,  inftantly  quitted  the 
houfe,  we  believe  without  fpeakiiig  to  her,  and  returned  to 
Dublin  to  reded  on  the  confequences  of  his  own  conduct. 

Thefe  were  dreadful.  Mrs  Van  Homrigh  furvived  her  dif- 
appointment  but  a  few  weeks ;  during  which  time  fhe  can¬ 
celled  a  will  that  fhe  had  made  in  his  favour,  and  ordered 
the  poem  to  be  publifhed  in  which  Cadenus  had  proclaimed 
her  excellence  and  con  felled  his  love. 

His  patriotifm  again  burll  forth  in  1724  to  cbftrud  the 
currency  of  Wood’s  halfpence  ;  and  his  zeal  was  crown¬ 
ed  with  fuccefs.  Wood  had  obtained  a  patent  to  coin 
180,000 1.  in  halfpence  and  farthings  for  the  kingdom  of 
Ireland  ;  and  was  about  to  turn  his  brafs  into  gold,  when 
Swift,  finding  that  the  metal  was  debafed  to  an  enormous 
degree,  wrote  letters  under  the  name  of  M.  B.  Drapier  to 
fliow  the  folly  of  giving  gold  and  filver  for  coin  not  worth 
a  third  pait  of  its  nominal  value.  A  profecution  wras  car¬ 
ried  on  againft  the  printer;  and  lord  Caiteret,  then  lord- 
lieutenant,  iffued  a  proclamation,  offering  L.300  for  difeo- 
vering  the  author  of  the  fourth  letter.  The  day  after  it 
was  publifhed  there  was  a  full  levee  at  the  caftle.  The 
lord-lieutenant  was  going  round  the  circle,  when  Swift  ab¬ 
ruptly  entered  the  chamber,  and  pufhing  his  way  through 
the  crowd,  never  flopped  till  he  got  within  the  circle;  where, 
with  marks  of  the  higheft  indignation  in  his  countenance, 
he  addreffed  the  lord-lieutenant  with  the  voice  of  a  Stentor, 
that  re-echoed  through  the  room,  “  So,  my  lord  lieutenant, 
this  is  a  glorious  exploit  that  you  performed  yefterday,  in 
iffuing  a  proclamation  againft  a  poor  fhop-keeper,  wh@fe 
only  crime  is  an  honefl  endeavour  to  fave  his  country  from 
ruin.  You  have  given  a  noble  fpecimen  of  what  this  devo¬ 
ted  nation  is  to  hope  for  from  your  government.  I  fuppofe 
you  expeCt  a  flatue  of  copper  will  be  ereCted  to  you  for  this 
fervice  done  to  Wood.”  He  then  went  on  for  a  long  time, 
inveighing  in  the  bittereft  terms  againft  the  patent,  and  dif- 
playing  in  the  ftrongeft  colours  all  the  fatal  confequences  of 
introducing  that  execrable  coin.  The  whole  affembiy  were 
flruck  mute  with  wonder  at  this  unprecedented  feene.  For 
fome  time  a  profound  filence  enfued.  When  lord  Carteret, 
who  had  liflened  with  great  compofure  to  the  whole  fpeech, 
made  this  fine  reply,  in  a  line  of  Virgil’s : 

Res  dura ,  &  regni  non:  it  as  me  talia  cogunt 

MolirL 

From  this  time  Swift  was  known  by  the  name  of  the  Dean9 
and  was  known  by  the  populace  as  the  champion,  patron, 
and  inftruCtor  of  Ireland. 

In  1727  he  returned  to  England;  where,  in  conjunction 
with  Pope,  he  collected  three  volumes  of  mifcellanies  ;  and 
the  fame  year  he  fent  into  the  world  his  Gulliver's  Travels , 
a  production  which  was  read  by  the  high  and  the  low,  and 
filled  every  reader  with  a  mingled  emotion  of  merriment  and 
amazement.  Whilft  he  was  enjoying  the  reputation  of  this 
work,  he  was  fuddenly  called  to  a  home  of  forrow.  Poor 
Stella  was  finking  into  the  grave  ;  and  after  a  languifhing 
FI  h  decay 
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Swift,  decay  of  about  two  months,  died  in  her  44th  year,  on  Ja- 
28.  1728-  How  much  he  wifhed  her  life  is  ihown 
by  ins  papers  ;  nor  can  It  be  doubted  that  he  dreaded  the 
death  of  her  whom  he  loved  moll,  aggravated  by  the  con- 
fcionfnefs  that  himfelf  had  haftened  it.  With  her  vamfhed 
all  his  domcflic  enjoyments,  and  of  courfe  he  turned  his 
thoughts  more  to  public  affairs ;  in  the  contemplation  of 
which  he  could  fee  nothing  but  what  ferved  to  increafe  the 
malady.  The  advances  of  old  age,  with  all  its  attendant  in¬ 
firmities  ;  the  death  of  almoft  all  his  old  friends  ;  the  fre¬ 
quent  returns  of  his  moft  difpiriting  maladies,  deafnefs  and 
giddinefs  ;  and,  above  all,  the  dreadful  apprehenfions  that  he 
fhould  outlive  his  underftanding,  made  life  fnch  a  burden  to 
him,  that  he  had  no  hope  left  but  a  fpeedy  diffolution,  which 
was  the  objeft  of  his  daily  prayer  to  the  Almighty. 

The  feverity  of  his  temper  increafmg,  he  drove  his  ac¬ 
quaintance  from  his  table,  and  wondered  why  he  was  de- 
ferted.  In  1732,  he  complains,  in  a  letter  to  Mr  Gay,  that 
“  he  had  a  large  houfe,  and  fhould  hardly  find  one  vifitor 
if  he  was  not  able  to  hire  him  with  a  bottle  of  wine  and, 
in  another  to  Mr  Pope,  “  that  he  was  in  danger  of  dying 
poor  and  friendlefs,  even  liis  female  friends  having  forfaken 
him  ;  which/ *  as  he  fays,  “  vexed  him  moft.”  Thefe  com¬ 
plaints  were  afterwards  repeated  in  a  ftrain  of  yet  greater 
fenfibility  r  “  All  my  friends  have  forfaken  me. 

“  V ertiginofus ,  inops,  f urdus,  male  gratus  amici s* 

“  Deaf,  giddy,  helplefs,  left  alone, 

“  To  all  my  friends  a  burden  grown.” 

The  fits  of  giddinefs  and  deafnefs  to  which  he  had  been 
lubje&ed  from  his  boyifh  years,  and  for  which  he  thought 
walking  or  riding  the  beft  remedy,  became  more  frequent 
and  violent  as  he  grew  old  ;  and  the  prefentiment  which  he 
had  long  entertained  of  that  wretcliednefs  which  would  in¬ 
evitably  overtake  him  towards  the  clofe  of  life,  clouded  his 
mind  with  melancholy  and  tinged  every  objeift  around  him. 
How  miferable  -he  was  rendered  by  that  gloomy  profpe&, 
we  may  learn  from  the  following  remarkable  anecdote  men¬ 
tioned  by  Mr  Faulkner  in  liis  letter  to  lord  Chefterfield. 
u  One  time,  in  a  journey  from  Drogheda  to  Navan,  the 
dean  rode  before  the  company,  made  a  fudden  flop,  demount¬ 
ed  his  norfe,  fell  on  his  knees,  lifted  up  his  hands,  and  pray¬ 
ed  in  the  moft  devout  manner.  When  his  friends  came  up, 
he  defired  and  infilled  on  their  alighting  5  which  they  did, 
and  aficed  him  the  meaning.  “  Gentlemen,”  faid  he,  “  pray 
join  your  hearts  in  fervent  prayers  with  mine,  that  I  may 
never  be  like  this  oak-tree,  which  is  decayed  and  withered 
at  top,  while  the  other  parts  are  found.”  In  1736,  while 
he  was  writing  a  fatire  called  the  Legion  Club  againft  the  Irifh 
parliament,  he  was  feized  with  fo  dreadful  a  lit  of  his  ma¬ 
lady,  that  he  left  the  poem  unfimfhed  ;  and  never  after  at¬ 
tempted  a  compofition  that  required  a  courfe  of  thinking. 
From  this  time  his  memory  gradually  declined,  his  paffions 
perverted  his  underftanding,  and,  in  1741,  he  became  ut¬ 
terly  incapable  of  converfation  ;  and  it  was  found  neceUary 
to  appoint  legal  guardians  to  his  perfon  and  his  fortune-  He 
now  loll  all  fenfe  of  diftin&ion.  His  meat  was  brought  to  him 
cut  into  mouthfuls ;  but  he  would  never  touch  it  while  the 
fervant  ft  aid  ;  and  at  laft,  after  it  Hood  perhaps  an  hour, 
wrould  eat  it  walking ;  for  he  continued  his  old  habit,  and 
was  on  his  feet  ten  hours  a -day.  During  next  year  a  fhort 
interval  of  reafon  enfuing,  gave  hopes  of  his  recovery;  but 
in  a  few  days  he  funk  into  lethargic  ftupidity,  motionlefs, 
heedlefs,  and  fpeechlels.  After  a  year  of  total  lilence,  how>- 
ever,  when  his  houfe-keeper  told  him  that  the  ufaal  illumi¬ 
nations  were  preparing  to  celebrate  his  birth,  he  anfwered, 

“  It  is  all  folly  ;  they  had  better  let  it  alone,”  He  at  laft 
funk  into  a  perfect  filence*  which  continued  till  the  29th 
of  Odober  1745*  when  he.  expired,  without  a  ftruggle.,  in 
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his  78th  year,  The  behaviour  of  the  citizens  on  this  occa- 
fion  gave  the  ftrongeft  proof  of  the  deep  imprtfiion  he  had  ' 
made  on  their  minds.  Though  he  had  been  fo  many  years 
to  all  intents  and  purpofes  dead  to  the  world,  and  his  depar¬ 
ture  from  that  ft  ate  feemed  a  thing  rather  to  be  wifhed  than 
deplored,  yet  no  fooner  was  his  death  announced,  than  they 
gathered  from  all  quarters,  and  forced  their  way  in  crowds 
into  the  houfe,  to  pay  the  laft  tribute  of  grief  to  their  de¬ 
parted  benefa&or.  Nothing  but  lamentations  were  heard 
all  around  the  quarter  where  he  lived,  as  if  he  had  been  cut 
off  in  the  vigour  of  his  years.  Happy  were  they  who  firfl 
got  into  the  chamber  where  he  lay,  to  procure,  by  bribes  to 
the  fervants,  locks  of  his  hair,  to  be  handed  down  as  facred 
relics,  to  their  pofferity  ;  and  fo  eager  were  numbers  to  ob¬ 
tain  at  any  price  this  precious  memorial,  that  in  lefs  than  an 
hour,  his  venerable  head  was  entirely  ftripped  of  all  its  iilver 
ornaments,  fo  that  not  a  hair  remained.  By  his  will,  which 
was  dated  in  May  1740,  juft  before  he  ceafed  to  be  a  reafon- 
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able  being,  he  left  about  L.  1 200  in  fpecitic  legacies  ;  and 


the  reft  of  his  fortune,  which  amounted  to  about  L.ii,coo, 
to  eredt  and  endow  an  hofpital  for  lunatics  and  idiots.  He 
was  buried  in  the  me  ft  private  manner,  according  to  direc¬ 
tions  in  his  will,  in  the  great  aide  of  St  Patrick’s  cathe¬ 
dral,  and,  by  way  of  monument,  a  flab  Gf  black  marble  was 
placed  againft  the  wall,  on  which  was  engraved  the  following 
Latin  epitaph>  written  by  himfelf : 

4  Hie  depofitum  eft  corpus 

Jonathan  Swift,  S.  T.  P. 

Hujus  Ecclefias  Cathedraiis 
Decani  : 

Ubi  fseva  indignatio 
Ulterius  cor  lacerare  nequit. 

Abi,  viator, 

Et  imitare,  fi  poteris, 

Strcnuum  pro  virili  libertatis  vindicem. 

Obiit  anno  (1745) 

Menfls  (Oftobris)  die  (29.) 
jEtatis  anno  78. 

Swift  undoubtedly  was  a  man  of  native  genius.  His  fan¬ 
cy  was  inexhauftible  ;  his  conceptions  were  lively  and 
comprehenfive  ;  and  he  had  the  peculiar  felicity  of  convey¬ 
ing  them  in  language  equally  correct,  free,  and  perfpicuous. 
His  penetration  was  as  quick  as  intuition  ;  he  was  indeed 
the  critic  of  nature  ;  and  no  man  ever  wrote  fo  much,  and 
borrowed  fo  little. 

As  his  genius  was  of  the  firft  clafs,  fo  were  fome  of  his 
virtues.  The  following  anecdote  will  illuftrate  his  filial  piety. 
His  mother  died  in  1710,  as  appears  by  a  memorandum  in 
one  of  the  account-books  which  Dr  Swift  always  made  up 
yearly,  and  on  each  page  entered  minutely  all  his  receipts 
and  expences  in  every  month,  beginning  his  year  from  No¬ 
vember  1.  He  obferved  the  fame  method  all  his  lifetime 
till  his  laft  illnefs.  At  the  foot  of  that  page  which  includes 
his  expences  of  the  month  of  May  1710,  at  the  glebe  houfe 
of  Laracor  in  the  county  of  Meath,  where  he  was  then  re- 
fident,  are  thefe  remarkable  words,  which  fhow  at  the  lame 
time  his  filial  piety,  and  the  religious  ufe  which  he  thought 
it  his  duty  to  make  of  that  melancholy  event.  “  Mem.  On 
Wednefday,  between  feveri  and  eight  in  the  evening,  May  1  o. 
j.710,  I  received  a  letter  in  my  chamber  at  Lara.cor  (Mr 
Percival  and  Jo.  Beaumont  being  by)  from  Mrs  F — ,  dated 
May  9.  with  one  inclofed,  fent  by  Mrs  Worral  at  Leicefter 
to  Mrs  F — ,  giving  an  account  that  my  dear  mother,  Mrs 
Abigail  Swift,  died  that  morning,  Monday  April  24.  1710, 
about  ten  o’clock,  after  a  long  ficknefs  :  being  ill  all  win¬ 
ter,  and  lame  ;  and  extremely  ill  about  a  month  or  fix  weeks 
before  her  death.  1  have  now  loft  my  barrier  between  me 

and  death,  God  grant.  I  may  live,  to  be  as  well  prepared 

for 
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for  ft  as  I  conSdcxtly  believe  her  to  have 'beer.  1  If  the  way  Swift  has  been  accufed  cf  lrreligion  and  ftufanthro'py,  on  Swift, 

to  heaven  he  through  piety,  truth,  juftice,  and  charity,  (he  account  of  his  Talc  of  a  Tub,  and  his  Yahoos  in  Gulliver’s 
is  there.  J.  S.”  He  always  treated  his  mother,  during  her  Travels;  but  both  charges  feem  fto  be  ill-founded,  or  at 
life,  with  the  utmoll  duty  and  affeftion  ;  and  fhe  fometimes  lead  not  fupported  by  that  evidence.  The  Tale  of  a  Tub 
came  to  Ireland  to  vi fit  him  after  his  fettlement  at  Lara-  holds  up  to  ridicule  fuperflitious  and  fanatical  abiurditics4; 
cor.  but  it  never  attacks  the  effentials  of  religion  :  and  in  the 

The  liberality  of  the  dean  hath  been  a  topic  of  juft  en-  ftory  of  the  Yahoos ,  difgufting  we  conffcfs,  there  appears  to 

comium  with  all  his  admirers  ;  nor  could  his  enemies  deny  us  as  little  evidence  that  the  author  hated  his  own  fpeciee, 

him  this  pratfe.  In  his  domeftic  affairs,  he  always  a  died  as  in  the  poems  of  Strep  hen  and  Chloe ,  and  the  Ladles  Ore f* 
with  drift  economy.  He  kept  the  mod  regular  accounts  ;  fng  Roomy  that  he  approved  of  groffnefs  and  filth  in  the  fe- 
and  he  fee  ms  to  have  done  this  chiefly  with  a  view  to  in-  male  fex.  We  do  not  indeed,  with  his  fondeft  admirers,  per* 
creafe  his  power  of  being  tifeful.  “His  income,  which  ceive  the  moral  tendency  of  the  Voyage  to  the  Houyhnhnms, 
was  little  more  than  L.  700  per  annum ,  he  endeavoured  to  or  conlider  it  as  a  fatire  admirably  calculated  to  reform  man- 
divide  into  three  parts,  for  the  following  purpofes.  -Firft,  kind  ;  but  neither  do  we  think  that  it  can  pofiibly  corrupt 
to  live  upon  one-third  of  it.  Secondly,  to  give  another  them,  or  lead  them  to  think  meanly  of  their  rational  nature, 
third  in  perilous  and  charities,  according  to  the  manner  in  According  to  Sheridan,  “  the  defign  of  this  apologue  is  to 
which  perfons  who  received  them  had  lived  :  and  the  other  place  before  the  eyes  of  man  a  pifture  or  the  two  different 
third  he  laid  by,  to  build  an  hofpital  for  the  reception  of  parts  o!  his  frame,  detached  from  each  other,  in  order  that 
idiots  and  lunatics.”  “  What  is  remarkable  in  this  gene-  he  may  the  better  eftimate  the  true  value  of  each,  and  fee 
rous  man,  is  this  (fays  Mr  F.),  that  when  lie  lent  money  the  neceffity  there  is  that  the  one  fhould  have  an  abfolutc 
upon  bond  or  mortgage,  he  would  not  take  the  legal  inte-  command  over  the  other.  In  your  merely  animal  capacity, 
reft,  but  one  per  cent .  below  it.”  fays  he  to  man,  without  reafon  to  guide  you,  and  a  ciliated 

His  charity  appears  to  have  been  a  fettled  principle  of  only  by  a  blind  indinft,  I  will  (how  you  that  you  would  be 
duty  more  than  an  inftinftive  effort  of  good  nature  :  but  as  degraded  below  the  beads  of  the  held.  That  very  form, 
it  was  thus  founded  and  fupported,  it  had  extraordinary  me-  that  very  body,  you  are  now  fo  proud  of,  as  giving  you 
Tit,  and  feldom  failed  to  exert  itfelf  in  a  manner  that  contri-  fuch  a  iuperiority  over  all  other  animals,  I  will  (how  you, 
buted  mod  to  render  it  beneficial.  He  did  not  lavifh  his  owe  all  their  beau-ty,  and  all  their  greateft  powers,  to  their 
money  on  the  idle  and  the  worthlefs.  He  nicely  diferimi-  being  aftuated  by  a  rational  foul.  Let  that  be  withdrawn, 
nated  characters,  and  was  feldom  the  dupe  of  impofition.  let  the  body  be  inhabited  by  the  mind  of  a  brute,  let  it  be 
Hence  his  generality  always  turned  to  an  tifeful  account :  prone  as  theirs  are,  and  differed  like  theirs  to  -take  its  na~ 
while  it  relieved  didrefs,  it  encouraged  induftry,  and  re-  tural  courfe,  without  any  afii dance  from  art,  you  would  in 
warded  virtue.  We  dwell  with  great  pleafure  on  this  truly  that  cafe  be  the  mod  deformed,  as  to  your  external  appear- 
excellent  and  diftingnifhing  part  of  the  dean’s  charafter  :  ance,  the  mod  deteftable  of  all  creatures.  And  with  re- 
and  for  the  fake  of  his  charity  we  can  overlook  his  oddities,  gard  to  your  internal  frame,  filled  with  all  the  evil  d  fpofi- 
and  almoft  forgive  his  faults.  He  was  a  very  peculiar  man  lions  and  malignant  paffions  of  mankind,  you  would  be  the 
in  every  refpeft.  Some  have  faid,  “What  a  man  he  would  mod  niilcrabie  of  beings,  living  in  a  continued  date  of  in- 
have  been,  had  he  been  without  thofe  whims  and  infirmi-  temal  vexation,  and  of  hatred  and  warfare  with  each  other, 
ties  which  (haded  both  his  genius  and  his  charafter!”  But  “  On  the  other  hand,  I  will  (how  another  pifture  of  an 
perhaps  the  peculiarities  complained  of  were  infeparable  from  animal  endowed  with  a  rational  foul,  and  afting  uniformly 
his  genius.  The  vigour  and  fertility  of  the  root  could  not  up  to  the  diftates  of  right  reafon.  Here  you  may  fee  col- 
fail  now  and  then  of  throwing  out  fuperfluous  fuckers,  lefted  all  the  virtues,  all  the  great  qualities,  which  dignify 
What  produced  thefe,  produced  alfo  the  more  beautiful  man’s  nature,  and  conftitute  the  happinefs  of  his  life.  What 
branches,  and  gave  the  fruit  all  its  richnefs.  is  the  natural  inference  to  be  drawn'from  thefe  two  different 

.  It  mud  be  acknowledged,  that  the  dean’s  fancy  hurried  reprefentations  ?  Is  it  not  evidently  a  leffon  to  mankind, 
him  into  great  abfurdities  and  inconfiftencies,  for  which  no-  warning  them  not  to  fuffer  the  animal  part  to  be  predomi- 
thing  but  his  extraordinary  talents  and  noble  virtues,  dif-  nant  in  them,  left  they  refemble  the  vile  Yahoo,  and  fall  into 
covered  in  other  inftances,  could  have  atoned.  The  rancour  vice  and  mifery  ;  but  to  emulate  the  noble  and  generous 
he  difeovered  on  all  occaiions  towards  the  diffenters  is  to-  Houyhnhnm,  by  cultivating  the  rational  faculty  to  the  ut* 
tally  unjudifiable.  No  feft  could  have  merited  it  in  the  de-  mod  ;  which  will  lead  them  to  a  lire  of  virtue  and  happi- 
gree  in  which  he  always  (bowed  it  to  them  ;  for,  in  fome  nefs.” 

inftances  it  bordered  on  downright  perfecution.  He  doubt-  Such  may  have  been  the  author's  intention;  but  it  is  not 
lefs  had  his  reafons  for  expofing  their  principles  to  ridicule,  fufficiently  obvious  to  produce  the  proper  effeft,  and  is  in- 
and  might  perhaps  have  fufficient  grounds  for  fome  of  his  deed  hardly  confident  with  that  incapability  under  which 
accusations  againft  their  principal  leaders  in  Ireland  ;  but  he  reprefents  the  Yahoos  of  ever  acquiring,  by  any  culture, 
nothing  could  juftify  his  virulence  againd  the  whole  body,  the  virtues  of  the  noble  Houyhnhnms. 

In  a  (hort  poem  on  one  clafs  of  diffenters  he  beftowed  a  With  refpeft  to  his  religion,  it  is  a  faft  unqueftionable, 
ftrifture  upon  Bettefworth,  a  lawyer  eminent  for  his  info-  that  while  the  power  of  l’peech  remained,  lie  continued  con- 
J<?nce  to  the  clergy,  which,  from  a  very  confiderable  reputa-  ftant  in  the  performance  of  his  private  devotions  ;  and  in 
tion,  brought  him  into  immediate  and  univerfal  contempt,  proportion  as  his  memory  failed,  they  were  gradually  fhort- 
Bettefworth,  enraged  at  his  difgrace  and  lofs,  went  to  the  ened,  till  at  lad  he  could  only  repeat  the  Lord’s  prayer, 
dean,  and  demanded  whether  he  was  the  author  of  that  which  he  continued  to  do  till  the  power  of  utterance  for 
poem?  “  Mr  Bettefworth  (anfwered  he),  I  was  in  my  ever  ceafed.  Such  a  habit  as  this  could  not  have  been  form- 
youth  acquainted  with  great  lawyers,  who,  knowing  my  ed  but  by  a  man  deeply  impreffed  with  a  conviftion  of  tlie 
difpofition  to  fatire,  adviied  me,  if  any  fcoundrel  or  blockhead  truth  and' importance  of  revelation. 

whom  I  had  lampooned  fhould  a(k,  ‘  Are  you  the  author  The  mod  in  ex  cu  fable  part  of  Swift’s  conduft  is  his  treat- 
of  this  paper?’  to  tell  him  that  I  was  not  the  author  ;  and  ment  of  Stella  and  Vaneffa,  for  which  no  proper  apology 
therefore,  i  telly©*/,  Mr  Bettefworth,  that  I  am  not  the  au-  can  be  made,  and  which  the  vain  attempts  of  his  friends 
♦hor  of  thefe  lints,”  have  only  tended  to  aggravate.  One  attributes  his  fin- 
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Swift,  jrular  con du ft  to  a  peculiarity  in  bis  conftitittion  ;  but  if 
Swimming,  jje  knew  that  he  was  incapable  of  fulfilling  the  duties  of  the 
'•'■"—v — ~  married  date,  how  came  he  to  tie  one  of  the  ladies  to  himfdf 
by  the  marriage-ceremony,  and  in  the  moil  explicit  terms 
to  declare  his  paffion  to  the  other  ?  And  what  are  we  to 
think  of  the  fallibility  of  a  nian  who,  ftrongly  attached  as  he 
feems  to  have  been  to  both,  could,  without  fpeaking,  fling 
a  paper  on  the  table  of  the  .one,  which  “  proved  (as  our au- 
*  thor  expreffes  it)  her  death-warrant,”  and  could  throw  the 
other,  liis  beloved  Stella,  in  her  lafl  illr.efs,  into  unfpeakable 
agonies,  and  “  never  fee  her  more,  for  only  adjuring  him, 
by  their  friendfhip,  to  let  her  have  the  fatisfa&ion  of  dying 
at  lead,  though  (lie  had  not  lived,  his  acknowledged  .wife?” 
Another  apologift  infinuates,  upon  fomething  like  evidence, 
that  Stella  bore  a  fon  to  Swift,  and  yet  labours  to  excufe 
him  for  not  declaring  her  his  wife,  becaufe  (lie  had  agreed 
at  the  marriage  that  it  fhoiild  remain  a  fecret  from  all  the 
world  unlefs  the  difeovery  fhould  be  called  for  by  urgent  ne- 
cejjiiy  ;  but  what  could  be  meant  by  the  term  urgent  necejftty , 
unlefs  it  alluded  to  the  birth  of  children,  he  confeffes  that 
it  would  be  hard  to  fay.  The  truth  we  believe  to  be  what 
has  been  faid  by  Johnfon,  that  the  man  whom  Stella  had 
the  misfortune  to  love  was  fond  of  Angularity,  and  defirous 
to  make  a  mode  of  happinefs  for  himfelf,  different  from  the 
general  courfe  of  things  and  the  order  of  Providence  ;  he 
wifhed  for  all  the  pleasures  of  perfect  friendfhip,  without  the 
imeafinefs  of  conjugal  reflramt.  But  with  this  flate  poor 
Stella  was  not  fatisfied  ;  (he  never  was  treated  as  a  wife, 
and  to  the  world  fhe  had  the  appearance  of  a  miflrefs.  She 
lived  fullenly  on,  hoping  that  in  time  he  would  own  and  re¬ 
ceive  her.  This,  we  believe,  he  offered  at  lafl  to  do,  but 
not  till  the  change  of  his  manners  and  the  depravation  of 
his  mind  made  her  tell  him,  that  “  it  was  too  late.” 

The  natural  acrimony  of  Swift’s  temper  had  been  increa- 
fed  by  repeated  difappointments.  This  gave  a  fplenetic 
tin&uie  to  his  writings,  and  amidfl  the  duties  of  private 
and  domellic  life  it  too  frequently  appeared  to  fhade  the 
luftre  of  his  more  eminent  virtues.  —  The  dean  hath  been  ac« 
cufed  of  avarice,  but  with  the  fame  truth  as  he  hath  been 
accufcd  of  infidelity.  In  detached  views,  no'  mail  was  more 
liable  to  be  miflaken.  Even  his  genius  and  good  fenfe 
might  be  queflioned,  if  we  were  only  to  read  fome  paffages 
of  his  writings.  To  judge  fairly  and  pronounce  juflly  of 
him  as  a  man  and  as  an  author,  we  fhould  examine  the  uni¬ 
form  tenor  of  his  difpofition  and  eonduCl,  and  the  general 
nature  and  defign  of  his  produ&ions.  In  the  latter  he  will 
appear  great,  and  in  the  former  good  ;  notwithflanding  the 
puns  and  puerilities  of  the  one,  and  the  abfurdities  and  in- 
confiflencies  of  the  other. 

Swift,  in  ornithology.  See  Hirundo. 

SWIMMING,  the  art  of  fufpending  one’s  felf  on  water, 
1  and  at  the  fame  time  making  a  progreffive .'motion  thro’  it. 
Swimming  As  fwimming  is  not  natural  to  man,  it  is  evident  that  at 
fome  period  it  muft  have  been  unknown  among  the  human 
race.  Neverthelefs  there  are  no  accounts  of  its  origin  to 
be  found  in  the  hiflory  of  any  nation  ;  nor  are  there  any 
nations  fo  barbarous  but  that  the  art  of  fwimmiug  is  known 
among  them,  and  that  in  greater  perfection  than  among  ci¬ 
vilized  people.  It  is  probable,  therefore,  that  the  art, 
though  not  abfolutely  natural,  will  always  be  acquired  by 
people  in  a  favage  ftate  from  imitating  the  brute  animals, 
inofl  of  whom  fwim  naturally.  Indeed  fo  much  does  this 
appear  to  be.  the  cafe,  that  very  expert  Iwimmcrs  have  re¬ 
commended  it  to  thofe  who  wifhed  to  learn  the  art,  to  keep 
fome  frogs  in  a. tub  of  water  conftantly  befide  them,  and  to 
a  imitate  the  motions  by  which  they  move  thro’  that  element. 
Depends  on  The  theory  of  fwimming  depends  upon  one  very  fim- 
principle.  Plir‘c;Ple  5  namely,  that  if  a  force  is  applied  to  any 


body,  it  will  always  mpve  towards  that  fide  where  there  is  owmimif p 
the  leaft  refinance.  Thus,  if  a  perfon  (landing  in  a  boat ' 
pufhes  with  a  pole  againft  the  fide  or  any  other  part  of  the 
veflel  in  which  he  (lands,  no  motion  will  enfue;  for  as  much 
as  he  preffes  in  one  dire&ion  with  the  pole,  juft  fo  much 
does  the  a&ion  of  his  feet,  on  which  the  preffure  of  the 
pole  mud  ultimately  reft,  pufh  the  veflel  the  other  way  ; 
but  if,  indeed  of  the  fide  of  the  veflel,  he  pufhes  the  pole 
againft  the  (hore,  then  only  one  force  a&s  upon  it,  namely, 
that  of  the  feet ;  which  being  refilled  only  by  the  fluid 
water,  the  boat  begins  to  move  from  the  Ibore.  Now  the 
very  fame  thing  takes  place  in  fwimming,  whether  the  ?.ni-  • 
mal  be  man,  quadruped,  bird,  or  fifh.  If  we  confider  the 
matter  Amply,  we  may  fuppofe  an  animal  in  fuch  a  fituation 
that  it  could  not  poflibly  fwim  :  thus,  -if  we  cut  off  the  fins 
and  tail  of  a  fifli,  it  will  indeed  float  in  confequence  of  be¬ 
ing  fpecifically  lighter  than  the  water,  but  cannot  make  any 
progreffive  motion,  or  at  leaft  but  very  little,  in  confequence 
of  wriggling  its  body;  but  ii  we  allow  it  to  keep  any  of  it3 
fins,  by  (hiking  them  againft  the  water  in  any  dire&ion,  the 
body  moves  the  contrary  way,  juft  as  a  boat  moves  the  con*- 
trary  way  to  that  in  which  the  oars  ftrike  the  water.  It  is 
true,  that  as  the  boat  is  but  partly  immerged  in  the  water, 
the  refiftance  is  comparatively  lefs  than  when  a  frog  or  even 
any  other  quadruped  fwims  ;  but  a  boat  could  certainly  be 
rowed  with  oars  tho’  it  was  totally  immerged  in  water,  only 
with  lefs  velocity  than  when  it  is  not.  When  a  man  fwims, 
he  in  like  manner  ftrikes  the  water  with  his  hands,  arms, 
and  feet  ;  in  confequence  of  which  the  body  moves  in  a  di¬ 
rection  contrary  to  the  ftroke.  Upon  this  principle,  and 
on  this  only,  a  man  may  either  afeend,  defeend,  or  move  ob¬ 
liquely,  in  any  poffble  direftion  in  the  water.  One  would 
think,  indeed,  that  as  the  ftrength  of  a  man’s  arms  and  legs 
is  but  fmall,  he  could  make  but  very  little  way  by  any 
ftroke  he  could  give  the  water,  confidering  the  fluidity  of 
that  element.  Neverthelefs  it  is  incredible  what  expert 
fwimmers  will  perform  in  this  way  ;  of  which  Mr  Forfler 
gives  a  moft  remarkable  inflance  in  the  inhabitants  of  Ota- 
heite  ;  whofe  agility,  he  tells  us,  was  fuch,  that  when  a 
nail  was  thrown  ovetboard,  they  would  jump  after  it  into 
the  fea,  and  never  fail  to  catch  it  before  it  came  to  the 
bottom. 

As  to  the  practice  of  fwimming,  there  are  but  few  direc¬ 
tions  which  can  be  given.  The  great  obftacle  is  the  natu¬ 
ral  dread  which  people  have  of  being  drowned  ;  and  this  it 
is  impoffble  to  overcome  by  any  thing  but  accuftoming 
ourfelves  to  go  into  the  water.  With  regard  to  the  real 
danger  of  being  drowned,  it  is  but  little  ;  and  on  innumer¬ 
able  occafions  arifes  entirely  from  the  terror  above  mention¬ 
ed,  as  will  appear  from  the  following  obfervations  by  DoClor 
Franklin.  3 

“  ift,  That  though  the  legs,  arms,  and  head,  of  a  human Obferv** 
body,  being  folid  parts,  are  fpecifically  fomewhat  heavier 5^npraafc. 
than  frefh  water,  yet  the  trunk,  particularly  the  upper  part,iin. 
from  its  hollownefs,  is  fo  much  lighter  than  water,  as  that 
the  whole  of  the  body,  taken  together,  is  too  light  to  fink 
wholly  under  water,  but  fome  part  will  remain  above  until 
the  lungs  become  filled  with  water  ;  which  happens  from 
drawing  water  into  them  inflead  of  air,  when  a  perfon  in  the 
fright  attempts  breathing  while  the  mouth  and  noftrils  arc 
under  water. 

“  2dly,  That  the  legs  and  arms  are  fpecifically  lighter 
than  fait  water,  and  will  be  fupported  by  it  ;  fo  that  a  hu¬ 
man  body  would  not  fink  in  fait  water  though  the  lungs 
were  filled  as  above,  but  from  the  greater  fpecific  gravity 
of  the  head. 

“  3dly,  That  therefore  a  perfon  throwing  himfelf  on  his 
back  in  fait  water,  and  extending  his  arms,  may  eafily  lie 

fo 
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Swimming. fo  as  to  keep  Ills  mouth  and  noftrils  free  for  breathing  j  .  and  and 

* - by  a  finall  motion  of  his  hands  may  prevent  turning,  if  he 

Should  perceive  any  tendency  to  it. 

“  4thly,  *i  hat  in  frefh  water,  if  a  man  throws  himielf  on 
his  back  near  the  furface,  he  cannot  long  continue  in  that 
fituation,  but  by  a  proper  action  of  his  hands  on  the  water. 

Jf  he  ufes  no  fuch  a&ion,  the  legs  and  lower  part  of  the 
body  will  gradually  link  till  he  comes  into  an  upright  por¬ 
tion  ;  in  which  he  will  continue  fufpended,  the  hollow  of 
the  breaft  keeping  the  head  uppermoft. 

“  5 thly,  But  if  in  this  ere&  pofition  the  head  is  kept  up¬ 
right  above  the  fhouldcrs,  as  when  we  Hand  on  the  ground, 
the  immerfion  will,  by  the  weight  of  that  part  of  the  head 
that  is  out  of  the  water,  reach  above  the  mouth  and  noftrils, 
perhaps  a  little  above  the  eyes  ;  fo  that  a  man  cannot  long 
xemain  fufpended  in  water  with  his  head  in  that  polition. 

“  6thly,  The  body  continued  fufpended  as  before,  and 
upright,  if  the  head  be  leaned  quite  back,  fo  that  the  face 
looks  upwards,  all  the  back  part  of  the  head  being  then 
under  water,  and  its  weight  confequently  in  a  great  meafure 
fupported  by  it,  the  face  will  remain  above  water  quite  free 
for  breathing,  will  rife  an  inch  higher  every  infpiration,  and 
link  as  much  every  expiration,  but  never  fo  low  as  that  the 
water  may  come  over  the  mouth. 

“  7thly,  If  therefore  a  perfon  unacquainted  with  fwim- 
ming,  and  falling  accidentally  into  the  water,  could  have 
prei’ence  of  mind  fufficient  to  avoid  ftruggling  and  plunging, 
and  to  let  the  body  take  this  natural  pofition,  he  might  con¬ 
tinue  long  fafe  from  drowning,  till  perhaps  help  would 
come  ;  for  as  to  the  clothes,  their  additional  weight  while 
immerfed  is  very  inconfiderable,  the  water  fupporting  it ; 
though  when  he  comes  out  of  the  water,  he  would  find 
4  them  very  heavy  indeed. ” 

Hi?  method  The  method  of  learning  to  fwim  is  as  follows  :  The  per- 
£££«*  ^on  mu^  into  water  fo  deep  that  it  will  reach  to  the 

’  breaft.  He  is  then  to  lie  down  gently  on  the  belly,  keep¬ 
ing  the  head  and  neck  perfectly  upright,  the  breaft  advan¬ 
cing  forward,  the  thorax  inflated,  and  the  back  bent ;  then 
withdrawing  the  legs  from  the  bottom,  and  ftretching  them 
out,  ftrike  the  arms  forwards  in  unifon  with  the  legs. 
Swimming  on  the  back  is  fomewhat  fimilar  to  that  on  the 
belly  ;  but  with  this  difference,  that  although  the  legs  are 
employed  to  move  the  body  forwards,  the  arms  are  gene¬ 
rally  unemployed,  and  the  progreffive  motion  is  derived  from 
the  movement  of  the  legs.  In  diving,  a  perfon  mull  clofe 
his  hands  together,  and,  prefiing  his  chin  upon  his  breaft, 
make  ail  exertion  to  bend  with  force  forwards.  While  in 
that  pofition,  he  muff  continue  to  move  with  rapidity  under 
the  furface  ;  and  whenever  he  choofes  to  return  to  his  for¬ 
mer  fituation,  he  has  nothing  to  do  but  bend  back  his  head, 
and  he  will  immediately  return  to  the  furface. 

It  is  very  common  for  novices  in  the  art  of  fwimming  to 
make  life  of  corks  or  bladders  to  aflift  in  keeping  the  body 
above  water.  Some  have  utterly  condemned  the  ufe  of 
thefe  ;  however,  Dr  Franklin  allows  that  they  may  be  of 
fervice  for  fupporting  the  body  while  one  is  learning-  what 
is  called  the  Jiroke ,  or  that  manner  of  drawing  in  and  Un¬ 
king  out  the  hands/  and  feet  that  is  neceffary  to  produce 
progreffive  motion.  “  But  Jays  he)  you  will  be  no  fwim- 
mer  till  you  can  place  confidence  in  the  power  of  the  water 
to  { up  port  you  :  I  would  therefore  advife  the  acquiring  that 
confidence  in  the  firft  place,  efpecially  as  I  have  known  fe- 
veral  who,  by  a  little  of  the  pra&ice  neceflary  for  that  pur- 
pole,  have  inienfibly  acquired  the  iiroke,  taught  as  it  were 
by  nature. 

And  of  ac-  ‘  The  pra&ice  T  mean  is  this  :  Choofing  a  place  where 
fidei;c^C°n't  lC  water  ^eePens  gradually,  walk  coolly  into  it  till  it  is 
up  to  your  bieaft ;  then  turn  round  your  face  to  the  fhore, 
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throw  an  egg  into  the  water,  between  ye>U  and  the  Swimming, 
fhore  ;  it  will  fink  to  the  bottom,  and  be  eafily  feen  there,  r~\~' 
if  the  water  is  clear.  It  muft  lie  in  the  water  fo  deep  as 
that  you  cannot  reach  it  to  take  it  up  but  by  diving  for  it. 

To  encourage  your  felt  in  order  to  do  this,  refledl  that  your 
progrefs  will  be  from  deeper  to  fhallower  water  ;  and  that 
at  any  time  you  may,  by  bringing  your  legs  under  you,  and 
{landing  on  the  bottom,  raife  your  head  far  above  the  wa¬ 
ter  :  then  plunge  under  it  with  your  eyes  open,  throwing 
yourfelf  towards  the  egg,  and  endeavouring,  by  the  a&iou 
of  your  hands  and  feet  againft  the  water,  to  get  forward  till 
within  reach  of  it.  In  this  attempt  you  will  find  that  the 
water  buoys  you  up  againft  your  inclination  ;  that  it  is  not 
fo  eafy  a  thing  to  fink  as  you  imagined  ;  that  you  cannot 
but  by  active  force  get  down  to  the  egg.  Thus  you  feel 
the  power  of  the  water  to  fupport  you,  and  learn  to  con¬ 
fide  in  that  power  ;  while  your  endeavours  to  overcome  it, 
and  to  reach  the  egg,  teach  you  the  manner  of  adting  on 
the  water  with  your  feet  and  hands  ;  which  action  is  after¬ 
wards  ufed  in  fwianming  to  fupport  your  head  higher  above 
water,  or  to  go  forward  through  it.”  %  ^ 

As  fwimming  is  a  healthy  exercife  and  a  pleafant  amufe- Swimming' 
ment,  and  as  a  dexterity  in  it  may  frequently  put  it  in  a  a  plrafant 

man’s  power  to  fave  his  own  life  and  the  lives  of  his  fellow- al5C*  u.^  ^ 

1  ...  exercile 

creatures,  perhaps  of  his  deareft  friends,  it  can  neither  be 

ufelefs  nor  uninterefting  to  confider  a  few  of  the  evolutions 
which  a  fwimmer  muft  be  mafter  of,  that  he  move  in  any 
direction  without  difficulty,  without  danger,  and  without 
being  unneceflarily  fatigued. 

There  are  feveral  different  ways  of  turning  one’s  fdf  in  How  to 
fwimming.  You  may  do  it  in  this -way:  Turn  the  palm  of  turn  to  ths 
the  right  hand  outwards,  extend  the  arm  in  the  fame  man-^|^tor 
ner,  and  make  a  contrary  movement  with  the  left  hand  andiex  * 
left  arm  ;  then,  by  a  gradual  motion,  incline  your  head  and 
whole  body  to  the  lei t  fide,  and  the  evolution  will  be  finifh- 
ed.  There  is  another  way  which  is  eafier  ftill :  Bend  your 


head  and  body  toward  that  fide  to  which  you  are  going  to 


turn.  If  you  wifh  to  turn  to  the  left,  incline  the  thumb 
and  the  right  hand  toward  the  bottom,  bend  the  fingers  of 
the  right  hand,  ilretch  it  out,  and  ufe  it  for  driving  away 
the  water  fidewife,  or,,  which  is  the  fame  thing,  for  pufhing 
yourfelf  the  contrary  way.  At  the  fame  time,  with  your 
left  hand,  the  fingers  being  clofe,  puffi  the  water  behind 
you,  and  all  at  once  turn  your  body  and  your  face  to  the 
left,  and  the  manoeuvre  will  be  accompliftied.  If  you  wifh 
to  turn  to  the  right,  you  muft  do  with  your  right  hand 
what  you  did  with  your  led,  and  with  your  left  what  you 
did  with  your  right.  You  mull  be  careful  when  turning 
yourfelf  never  to  ftretch  out  your  legs,  and  be  fure  that  the 
water  be  io  deep  that  you  be  in  no  danger  of  hurting  your- 
fdf.  _  g 

When  you  are  fwimming  on  your  belly, , and.  wifh  to  turn  How  -o 
on  your  back,  draw  your  feet  in  quickly,  and  throw  theru  turn  from 
before  you  ;  ftretch  out  your  hands  behind  you,  and  keep1  0  to 
your  body  firm  and  fteady.  When  you  wifh  to  turndiom1^ 
fwimming  on  your  back,  fold  your  feet  at  once  under  your 
body  as  if  you  were  throwing  them  to  the  bottom,  and  at 
the  fame  inftant  dart  your  body  forwards,  that  you  may  fall 
upon  your  belly. 

In  iwimmirrg,  the  eyes  outfit  to  be  turned  towards  hea-  v  9  r 
yen.  This  is  a  mod  important. rule,  and  to  the  uegieft  of0ueht}tcT 
it  many  of  the  accidents  which  befal  fvvimmers  are  owmgj.be  -urned 
For  when  they  bend  their  eyes  downwards,  they  infcnhbly  tow-rds‘ 
bend  their  head  too,  and  thus  the  mouth  being  t  o  deep  inhe*vtri* 
the  water,  may  admit  a  quantity  of  it  in  breaking  ;  befides, 
the  more  the  body  is  ftietched,  it  covers  a  greater  part  of 
the  furface  of  the  water,  and  confequently  its  fpecific  gravity 
is  lefs.  Any  perfon  who  will  make  the  experiment  will  find 
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nwUr.xump  it  impoHiblc  to  d»v«  while  he  keeps  his  head  eredl  and  his 
eveg  (jX€g  on  the  heavens  (a). 

'  The  eafieft  pofture  in  fwimming  U  lying  on  the  back. 
When  you  wifh  to  fwim  in  this  pofture,  lay  yourfelf  loftly 
on  your  back,  and  raife  your  breaft  to  the  furface  of  the 
water,  keeping  your  body  extended  in  the  fame  line.  Put 
your  hands  cafily  over  the  upper  part  of  your  thighs,  and 
throw  out  your  legs  and  draw  them  in  alternately,  keeping 
them  within  two  feet  of  the  furface.  In  this  way  you  may 
advance  in  any  direction  yon  pleafe.  You  may  perhaps  not 
like  having  lo  much  of  your  head  under  water ;  there  is, 
however,  no  way  of  fwimming  fo  eafy,  fo  fafe,  and  fo  little 
fatiguing.  If  you  wifh  to  fwim  with  great  rapidity,  you 
may  ufe  your  arms  as  well  as  your  feet ;  and  you  will  find 
this  the  eafjeft  way  of  breaking  the  force  of  the  waves. 

In  fwimming  on  the  back,  one  may  advance  forward  a3 
well  as  backward.  For  this  purpofe  the  body  mud  be  kept 
flraight  and  extended  ;  the  breaft  inflated,  fo  that  the  hol¬ 
low  of  the  back  may  affume  a  femicircular  form.  The 
hands  muft  recline  over  the  upper  parts  of  the  thighs.  It 
is  alfo  necefTary  to  raife  the  legs  one  after  another,  and  draw 
them  in  ftrongly  towards  the  hams,  and  then  leave  them 
fufpended  in  the  water.  This  way  of  fwimming  is  not  only 
pleafant,  but  may  ferve  to  reft  you  when  fatigued. 

When  you  are  tired  with  fwimming  on  your  back  and 
belly,  you  may  fwim  on  one  fide.  When  you  v/ifh  to  do 
this,  fink  a  little  your  left  fide  and  raife  your  right  ;  you 
will  immediately  find  yourfelf  on  your  left  fide.  Move 
then  your  left  hand  without  either  raifing  or  finking  it ; 
you  have  only  to  firetch  it  and  draw  it  back,  as  in  a  flraight 
line,  on  the  furface  of  the  water.  Independent  of  the  plea- 
fur  e  which  this  kind  of  motion  will  give  you,  you  will  have 
the  fatisfa&ion  of  feeing  both  Tides  of  the  river. 

It  is  poftible  to  fwim  on  the  belly  without  the  afiiftance 
of  the  hands.  For  this  purpofe  you  muft  keep  your  breaft 
eredt,  your  neck  flraight,  and  fix  your  hands  behind  -your 
head,  or  upon  your  back,  while  you  move  forward  by  cm- 
ancc  of  the 'ploying  your  feet.  This  way  is  not  without  its  advan- 
hands.  tages.  It  is  an  excellent  refource  when  the  arms  are  feized 
with  a  cramp,  or  with  any  indifpofition  which  makes  it 
painful  to  etfert  them  This  in  fome  cafes  may  be  prefer¬ 
able  to  fwimming  on  the  back ;  for  while  in  that  attitude, 
one  cannot  fee  before  them  without  turning  every  inflant. 
If  one  of  your  legs  be  feized  with  a  cramp,  take  hold  of  it 
with  the  hand  oppofite  to  it,  and  ufe  the  other  hand  and 
14  leg  to  advance  or  fupport  yourfelf. 

How  to.  A  very  ancient  and  graceful  mode  of  fwimming,  is  that 
the*hand9  the  hands  joined.  When  you  wifh  to 

•joined.  Put  t^lls  in  Pra&lce>  join  your  hands,  keeping  the  thumbs 
and  fingers  towards  heaven,  fo  that  they  may  appear  above 
the  water  ;  then  draw  them  back  and  pufh  them  forwards 
alternately  from  your  breaft.  This  method  of  fwimming 
may  be  ufeftil  in  feveral  circumflances,  but  above  all  it  you 
are  entangled  with  grafs  or  weeds.  Your  hands  will  then 
open  a  pafTage  for  you. 

With  the  .Asa  perfon  may  lometimes  have  occafion  to  cany  fome- 
vned  hand  in  fwimming,  which  he  is  anxious  to  p  re- 
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ferve  from  the  water,  he  may  fwim  cafily  with  one  hand  Swimmln* 
and  hold  a  parcel  hi  the  other,  as  Cttfar  lwam  with  his  ,11  * 
Commentaries  at  Alexandria  ;  or  one  may  fwim  with  both  Sw*u^* 
hands  elevated.  To  perform  this  well,  the  fwimmer  muft 
raife  his  breaft,  and  keep  it  as  much  inflated  as  he  can,  at 
the  fame  time  that  he  fupports  the  arms  above  the  water. 

It  muft  net  be  concealed,  that  this  method  of  fwimming  is 
attended  with  fome  danger  to  one  who  is  not  dexterous  at 
the  art  ;  for  if  one  fhould  imprudently  draw  in  his  breaft, 
when  his  arms  are  raifed,  he  would  immediately  fink  to  the 
bottom. 

Every  one  knows  that  when  a  man  plunges  into  the  How  to  rift 
water,  and  when  he  has  reached  the  bottom,  he  has  nothing10  fteilir- 
to  do  but  to  give  a  fmall  ftroke  with  his  foot  againft  the^  a^ter 
ground,  in  order  to  rile  ;  but  an  experienced  fwimmer,  ii 
he  miffes  the  ground,  has  recourfe  to  another  expedient, 
which  is  very  pretty,  and  which  lias  not  been  confidered 
with  fufficient  attention.  We  luppofe  him  at  a  confiderable 
depth,  when  he  perceives  that  he  cannot  reach  the  bottom. 

In  fuch  a  cafe,  he  firfts  puts  his  hands  before  his  face,  at 
the  height  his  forehead,  with  the  palms  turned  outwardly; 
then  holding  the  fore  part  of  his  arm  vertically,  he  makes 
them  move  backwards  and  forwards  from  right  to  left ; 
that  is  to  lay,  thefe  two  parts  of  his  arms,  having  the  el¬ 
bow  as  a  kind  of  pivot,  deferibe  very  quickly,  both  the 
hands  being  open,  and  the  fingers  joined,  two  fmall  por¬ 
tions  of  a  circle  before  the  forehead,  as  if  he  would  make 
the  water  retire,  which  he  in  fadt  does ;  and  from  thefe 
ftroke*  given  to  the  water,  there  refuits  an  oblique  force, 
one  part  of  which  carries  the  fwimmer  upwards. 

There  are  many  artificial  methods  ot  fupporting  fine’s 
felf  in  water,  but  we  have  not  room  to  delcribe  them. — 

Thofc  who  wifh  to  fee  a  full  account  of  them  may  confult 
the  Encyclopedic  Methodique . 

Swimming  of  Fj/h .  A  great  proportion  of  the  inhabi¬ 
tants  of  the  waters  have  an  air-bladder,  by  which  they  poite 
themfelves.  Their  movements  chiefly  depend  upon  therr 
tail  See  Comparative  Anatomy,  n°  147,  155  ;  and 
Ichthyology,  n°  3. 

SWINDLER,  a  word  which  has  been  lately  adopted 
into  the  Englifh  language,  derived  from  the  German  word 
fchwindely  14  to  cheat.”  Swindling  has  now  become  fo  com¬ 
mon  in  feveral  of  the  great  towns  of  this  country,  that  it  is 
unfortunately  too  well  known  to  require  any  defeription. 

SWINE,  in  zoology.  See  Svs . 

Sir  ink- Stone.  See  S<wine-SroNE . 

SWINGING,  a  kind  of  exercife  ftrongly  recommended 
to  perfons  in  confumption  by  fome  phyficians,  and  di lap- 
proved  of  by  others.  See  Medicine,  p.  224. 

SWING-tree  of  a  waggon,  is  the  bar  faftened  acrofs 
the  fore-guide,  to  which  the  traces  of  the  horfes  are  faft¬ 
ened. 

SwiNG-lVheel,  in  a  royal  pendulum,  that  wheel  which 
drives  the  pendulum.  In  a  watch  or  balance  clock  it  is 
called  the  crown-wheel. 

SWINGLE,  in  the  fire-works  in  England,  the  wooden 
fpoke  which  is  fixed  to  the  barrel  that  draws  the  wire,  and 

which, 


(a)  An  interefting  queftion  occurs  here,  which  deferves  to  be  confidered.  Since  the  body,  when  fpread  upon  the  fur¬ 
face,  can  be  fupported  with  fo  little  exertion,  and  frequently  wi  hout  any  at  all,  as  in  fwimming  on  the  back,  how  comes 
it  to  pafs  that  a  perfon  when  drowned  finks  and  frequently  rifes  again  fome  time  afterwards  ?  1  he  reafon  is  this:  In  the 
of  drowning,  the  lungs  are  filled  with  water,  and  consequently  the  body,  being  fpecifically  heavier,  finks.  It  is  well 
known  that  the  human  body  contains  a  great  quantity  of  air  ;  this  air  is  at  f  rft  comprefted  by  the  water  ;  and  while  this 
is  the  cafe  the  body  remains  at  the  bottom:  but  as  foon  as  the  air  by  its  elafticity  endeavours  to  difengage  itfelf  from  the 
comprefiion,  the  body  is  fwelled  and  expanded,  becomes  fpecifically  lighter  than  the  water,  and  confequently  rifes  to 
the  topa 
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which,  by  its  being  forced  back  by  the  cogs  of  the  wheel,  is  principality  of  Neuenberg  or  Neufchatel, 
the  occafion  of  the  force  with  which  the  barrel  is  pulled.  1  ‘n  r  ri 
,  SWITZ,  or  Sc  h  we  its,  the  capital  of  one  of  the  can* 
tons  of  Switzerland,  to  which  it  gives  name,  feated  on  the  eaft 
fide  of  the  lake  Lucern,  in  N.  Lat.  46.  55.  E.  Long.  8.  30. 

SWITZERLAND,  ©rSwissERLAND,  is  bounded  on  the 
north  by  Swabia;  on  the  eaft  by  Tirol ;  on  the  fouth  by 
Savoy  and  the  Milanefe;  and  on  the  weft  by  France,  being 
about  260  miles  long  and  100  broad.  It  is  divided  into  13 
cantons,  viz.  Berne ,  Zurich ,  Sihaffbaufen ,  B ofi 7 \ Lucerne ,  Un - 
dcrnvalden ,  Uri,  Switz,  Frihurg,  Zug%  So/eure,  Claris,  and 
AppenzeL  See  thefe  articles. 

The  Swifs  were  anciently  called  Helvetii ;  and  being  fub- 
dued  by  the  Romans,  they  continued  in  fubjedion  to  that 
power  till  the  empire  declined,  when  they  became  a  part  of 
the  kingdom  of  Burgundy.  After  that  they  fell  under  the 
dominion  of  the  Franks,  then  of  the  Germans  ;  but  being 
oppreffed  by  the  latter,  they  threw  off  the  yoke,  and  erect¬ 
ed  feveral  ftates  and  republics,  which,  at  the  treaty  of  Welt- 
plialia  in  1648,  were  recognized  as  free  and  independent. 

The  cantons  of  Switz,  Uri,  and  Underwalden,  having,  as  ear¬ 
ly  as  the  year  1308,  entered  into  a  confederacy  in  the  can¬ 
ton  of  Switz,  and  having  alfo  obtained  their  firft  victory,  in 
1 3 1 5;  over  Leopold  archduke  of  Auftria  in  the  fame  can¬ 
ton,  its  name  was  given  to  the  whole  confederacy,  which  it 
ftill  retains.  The  other  cantons  fucceflively  acceded  to  this 
affociation,  but  fome  of  them  not  until  upwards  of  100 
years  after.  With  refped  to  the  government  and  conftitu- 
tion  of  thefe  cantons,  fome  of  them  are  ariftocracies  and 
fome  democracies.  In  the  former,  both  the  legiflative  and 
executive  power  is  lodged  in  the  burghers  or  citizens  of 
the  capital  of  each  canton  ;  and  of  thefe  there  are  feven, 
viz.  Zurich,  Berne,  Bafil,  Frfburg,  Soieure,  and  Schaff- 
haufen  ;  an  account  of  the  moll  important  of  which  may  be 
Jeen  under  their  refpe&ive  names.  In  the  others,  the  legis¬ 
lative  power  is  lodged  in  the  whole  body  of  the  people  ; 
and  every  male  above  16,  whether  mailer  or  fervant,  has  a 
vote  in  making  laws  and  In  the  choice  of  magiftiates.  For 
what  concerns  the  whole  Helvetic  body,  there  are  diets  or¬ 
dinary  and  extraordinary  :  the  former  are  held  annually,  and 
the  others  upon.  particular  emergencies  ;  and  both  are  fum- 
moned  by  the  city  of  Zurich,  which  appoints  the  time  and 
place  of  their  meetings.  Befides  the  general  diets  fince  the 
Reformation,  there  have  been  particular  diets  of  the  two 
religions,  at  which  all  public  affairs  of  confequence  that  re¬ 
gard  the  two  parties  are  treated  feparately ;  for  though  a 
fenfe  .of  their  common  inteieft  obliges  them  to  ftudy  to 
maintain  the  league  and  union,  yet  it  is  certain,  that  the 
mutual  confidence  between  the  cantons  is  in  fome  meafure 
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bilhop  of  Bafil.  Of  thele  the  abbot  and  town  of  St  Gall, 
and  the  town  of  Biel,  are  regarded  as  members  of  the  Hel¬ 
vetic  body,  but  the  reft  only  as  allies. 

As  to  the  air,  foil,  arid  produce  of  Switzerland,  that  part 
of  the  canton  of  Berne  to  the  eaft  of  the  lake  of  Geneva,  to¬ 
gether  with  the  cantons  of  Uri,  Switz,  Underwalden,  Glaris, 
Appenzel,  and  part  of  the  canton  of  Lucern,  confift  of  flu- 
pendous  mountains,  whofe  tops  are  faid  to  be  from  9000  to 
12,000  feet  above  the  level  of  the  fea,  confiding  of  craggy 
inaecefiible  rocks,  of  which  fome  are  quite  bare,  while  others 
are  always  covered  with  ice  and  fnow.  Among  the  moun¬ 
tains  are  many  excellent  medicinal  and  other  fprings,  cold 
and  warm  baths,  water-falls,  craggy  precipices,  deep  narrow 

*  #  *  .  - ,  -  r -  valleys,  and  caverns.  They  yield  alfo  a  great  variety  of 

the  kingdom  of  Burgundy.  After  that  they  fell  under  the  herbs,  thickets,  and  bufhes,  in  the  upper  parts  5  and  in  the 

lower,  rich  paflures  and  woods.  The  highefl  are  thofe  in 
the  canton  of  Uri.  Many  of  the  valleys  are  covered  with 
lakes,  or  watered  by  brooks  and  rivers.  In  fome  of  them 
are  towns,  villages,  woods,  vineyards,  and  corn-lands.  Both 
on  the  mountains  and  in  the  valleys  the  air  is  extremely 
cold  in  winter ;  but  in  fummer  it  is  very  pleafant,  cool,  and 
refrefhing  on  the  former,  but  exceflively  hot  in  the  latter. 
Sometimes  it  is  winter  on  the  north  fide  of  a  mountain  when 
it  is  fummer  on  the  other;  nay,  flowers  may  be  gathered 
fometimes  with  one  hand,  and  fnow  with  the  other.  Pro¬ 
digious  maffes  of  ice  and  fnow  often  fall  from  them  ia 
winter,  and  do  a  great  deal  of  damage  (fee  Glacier)  ;  and 
rnoft  of  the  ftreams  and  rivers  take  their  rife  from  the  thaw¬ 
ing  of  the  ice  and  fnow  on  their  Tides  and  tops,  From  the 
rifing  or  defending  of  the  clouds,  with  which  they  are  com¬ 
monly  enveloped,  the  inhabitants  can,  for  the  moft  part, 
pretty  exadly  foretel  the  changes  of  the  weather ;  fo  that 
they  ferve  them  inftead  of  weather-glaffes.  The  other  and 
lower  parts  of  Switzerland  are  very  pleafant  and  fertile, 
being  diverfified  with  vineyards,  corn-fields,  meadows,  and 
pafture- grounds.  The  mountains  in  thefe  are  but  mole-hills 
in  comparifon  of  the  others  :  there  is  neither  fnow  n^t  ice  on 
them  in  fummer;  and  they  frequently  afford  not  only  good 
pafturage,  but  arable  ground.  Many  petrifadions  are  found 
both  among  thefe  and  the  others,  with  a  variety  of  foffils. 
The  lands  of  the  rivers  yield  gold-dull,  particularly  thofe  of 
the  Rhine,  the  Emmet,  and  the  Aar,  the  Reufs,  the  Arve, 
and  the  Inn.  The  metals  of  this  country  being  general¬ 
ly  found  to  be  brittle,  the  only  mines  that  are  worked  are 
a  few  iron  ones.  In  the  lower  parts  of  Switzerland  they 
ow  r)  e,  oats,  barley,  fpeit,  flax,  and  hemp.  Wines  of  va¬ 
rious  forts  are  alfo  produced  in  fome  of  them,  with  a  v-2rie- 

s  are  neia  am  a}  s  at  Prauenteld  or  Baden,  pnnci-  fiirubs.  In  the  valleys  thev  ruftivatp  wltk  r,  r 
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the  moft  powerful  of  LT^°man  f  h°  u  C™ton\  beln”  flocks  E.nd  herds  of  ca,tle»  which  in  fummer  graze  upon  the 
'  C!‘r:t°"S’  b°th  Pl'0teftant  and  PoPi(h*  Thefe  can.  numbers  of  horfes  are  alfo  bred  here,  and  bought  up  foMh* 


Switzer* 

hnd. 


'  ~  — 1  ncie  can¬ 

tons  do  not  make  one  commonwealth,  but  are  fo  many  in- 
dependent  ftates,  united  together  by  ibid  alliances  for  their 
mutual  defence.  The  extraordinary  diets  or  congreffes  are 
,  et,  4!dor^;.  Tach  canton  ufudly  deputes  two  envoys 
oth  to  the  ordmary  and  extraordinary,  to  which  alfo  the 

reDrefenft^  ‘“'r^  SLGaJ1,  and  the  town  of  fend 
mm  v*  *S  alhes-  To  the  *3  belong  in  com- 

2t  Damages,  two  towns,  and  two  lordfhips.  The  al- 

and\mvnCnfP^roe<liPlaCeS  as  theP  are  called»  are  the  abbot 
S  i  the  W  -Gau’  the  tbree  GnTon  le3?ues,  the  repub. 
the  .Vaults,,  the  towns  of  Muhlhaufen  and  Biel/the 


French  cavalry.  Befides  the  above  mentioned  rivers,  the 
Rhone^  and  the  Telin  have  their  fources  in  this  country” 
Ihe  lanes  are  very  numerous ;  but  the  chief  are  thofe  of 
Geneva,  Neufchatel,  Biel,  Zurich,  Thun,  Brien,  Conftance, 
2^r  Lucern.  Both  rivers  and  lakes  abound  with  fifh,  and 
afford  a  cheap  water-carriage.  Switzerland  is  not  fo  popu¬ 
lous  as  many  other  countries  in  Europe  ;  and  the  Fopifh  can¬ 
tons  las  fo  -than  the  Proteftant.  The  total  number  oftlie 
inhabitants  is  computed  at  two  millions. 

The  language  generally  fpoken  here  is  the  German,  in 
which  alfo  all  public  fiffairs  are  tranfaded ;  but  in  thofe 

parts 
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fhvitztr  parts  of  the  country  that  border  on  Italy  or  France,  a  cor- 
land.  nipt  ]?reilch  or  Italian  prevails.  The  two  predominant  re- 
li<r]‘ons  are  Calvinifm  and  Popery.  Of  the  former  are  the 
cantons  of  Zurich  and  Berne,  the  town  o^  St  Gall,  Geneva, 
Muhl hau fen,  and  Biel,  the  principality  of  Neufchatel,  the 
greater  part  of  Bafil,  Schaffhaufen,  the  country  of  the  Gri- 
fons,  the  Thurgau,  Toggenbnrg,  Glaris,  and  the  Rhine  val¬ 
ley  ;  the  frontiers  of  Appenzel,  with  a  fmall  part  of  Solo- 
thurn,  and  fome  places  in  the  countries  of  Baden  and  Sar- 
gans.  The  red  of  the  Swifs  cantons,  allies  and  dependents, 
are  Fopifh.  For  the  education  of  youth  there  is  an  univer- 
jitv  at  Bafil,  andaeademies  at  Zurich,  Berne,  Laufanne,  and 
Geneva,  befides  gymnafiums  and  fcholae  illudres,  both  in  the 
Popifli  and  Proteftant  cantons.  There  are  alfo  focieties  a- 
mong  them  for  the  improvement  of  the  German  language 
?md  the  fciences. 

The  principal  manufa&ures  are  fnuff  and  tobacco,  linen 
of  feveral  forts,  lace,  thread,  filk,  and  worded  dockings, 
neckcloths,  cotton  duffs,  gloves,  handkerchiefs,  filks  of  feve¬ 
ral  forts,  gold  and  filver  brocades,  a  variety  of  woollen  manu¬ 
factures,  hats,  paper,  leather  of  all  forts,  earthen  wares,  por¬ 
celain,  toys,  watches,  clocks,  and  other  hardwares,  &c. 
The  trade  of  Switzerland  is  greatly  promoted  by  many  na¬ 
vigable  lakes  and  rivers.  In  fome  of  tlie.above  manufactures, 
and  in  cheefe,  butter,  deep,  horfes,  black  cattle,  hides,  and 
fkins,  the  exports  are  coufiderable  ;  and  as  the  impoits  are 
chiefly  grain  and  fait,  with  fome  American  andAfiatie  goods, 
there  is  probably  a  large  balance  in  their  favour.  In  fome 
parts  of  Switzerland  drefs  is  redrained  by  fumptuary  laws. 

The  public  revenues  are  in  general  very  inconfiderable, 
nrifing  chiefly  from  the  ufual  regalia,  appropriated  every¬ 
where  to  the  fovereign,  the  demefnes,  and  public  granaries, 
voluntary  contributions,  the  fale  of  fait,  and  a  land-tax  ;  in 
the  Protedant  cantons,  from  the  church-lands  alfo  that  were 
feized  at  the  Reformation.  Except  in  Zurich,  Berne,  Bafil, 
and  Schaffhaufen,  where  the  people  are  more  induftrious, 
have  a  greater  trade,  and  are  richer  than  in  the  others,  they 
defray  the  ordinary  charges,  and  that  is  all. 

The  cantons  never  keep  any  danding  troops,  except  for  a 
few  garrifons  ;  but  their  militia  is  reckoned  to  be  the  bed 
regulated  of  any  in  Europe.  Every  male  from  16  to  60  is 
enrolled,  and  about  one-third  of  them  regimented.  They 
muft  all  provide  themfelves  with  arms,  clothing,  and  accou¬ 
trements,  and  appear  on  the  dated  days  for  exercife  ;  and  the 
'  feveral  cantons  and  didriCls  mud  be  furnifhed  with  a  fuffici- 
ent  train  of  artillery,  and  all  the  other  implements  of  war. 
The  Switzers  of  the  feveral  cantons  are  allowed  to  engage 
in  the  fervice  of  fuch  foreign  princes  and  dates  as  are  in  alli¬ 
ance  with  thofe  cantons,  or  with  whom  they  have  made  a  pre¬ 
vious  agreement.  Such  dates,  paying  an  annual  fublidy  to  the 
refpe&ive  cantons,  are  allowed  to  make  levies.  Every  man 
enlifts  voluntarily,  and  for  what  number  of  years  he  pleafes  ; 
at  the  expiration  of  which  he  is  at  liberty  to  return 
home.  A  great  many  thus  always  returning  from  foreign 
iervice,  Switzerland  is  never  unprovided  with  able  and  ex¬ 
perienced  officers  and  foldiers.  With  refpe&  to  their  cha- 
•ra&er,  they  are  a  brave,  honed,  hofpitable,  hardy  people  j 
•very  true  to  their  engagements,  friendly,  and  humane.  In 
fhort,  there  is  not  a  people  in  Europe  whole  national  cha- 
ra£ler  is  better.  In  their  perfons  they  are  generally  tall, 
robud,  and  well-made  ;  but  their  complexions  are  none  of 
the  bed,  and  thofe  that  live  in  the  neighbourhood  of  the 
mountains  are  fubje£t  to  wens.  *■*  The  women  are  faid  to  be 
generally  handfome  and  well-fhaped,  fenfible  and  moded,  yet 
frank,  eafy,  and  agreeable  in  converfation.  Few  of  the 
pea  fan  ts  are  miferably  poor ;  many  of  them  are  rich,  efpe- 
cially  in  the  Protedant  cantons,  and  that  of  Berne  in  parti¬ 
cular* 


SWIVELS,  a  kind  of  ring  made  to  turn  round  in  a  Swivel 
daple,  or  other  ring.  Tliefe  are  ufed  when  a  (hip  lies  at  11  | 
her  .  moorings ;  alfo  in  tedders  for  cattle,  that  they  may  turn^^J^q 
round  without  un warping  the  tedder.  *  — 

Swivel- Cannon^  is  a  fmall  piece  of  artillery  belonging  to 
a  fhip#of  war,  which  carries  a  dot  of  half  a  pound,  and  is 
fixed  in  a  fockct  on  the  top  of  the  fhip’s  fide,  deni,  or  bow, 
and  alfo  in  her  tops.  The  trunnions  of  this  piece  are  con¬ 
tained  in  a  lort  of  iron  crotch,  of  which  the  lower  end  ter¬ 
minates  in  a  cylindrical  pivot  reding  in  the  focket,  fo  as  to 
fupport  the  weight  of  the  cannon.  The  focket  is  bored  in 
a  ftrong  piece  of  oak,  reinforced  with  iron  hoops,  in  order 
to  enable  it  to  fudain  the  recoil.  By  means  of  this  frame, 
which  is  called  the  / wive /,  and  an  iron  handle  on  its  caf- 
cable,  the  gun  may  be  dire&ed  by  the  hand  to' any  objeft. 

It  is  therefore  very  neceffary  in  the  tops,  particulaily  when 
loaded  with  mufket-balls,  to  fire  down  on  the  upper  decks 
of  the  adverfary  in  aeffion. 

SWOONING.  See  Medicine,  n°  274. 

SWORD,  an  offenfive  weapon  worn  at  the  fide,  and  fer- 
ving  either  to  cut  or  dab.  Its  parts  are,  the  handle,  guard, 
and  blade  ;  to  which  maybe  added  the  tjow,  fcabbard, pum¬ 
mel,  &c. 

Sword  of  State,  which  is  borne  before  the  king,  lords, 
and  governors  of  counties,  cities,  or  boroughs,  &c.  For 
or  before  the  king,  it  ought  to  be  carried  upright ;  the  hilt 
as  low  as  the  bearer’s  waid,  the  blade  up  between  his  eyes. 

For  or  before  a  duke,  the  blade  mud  decline  from  the  head, 
and  be  carried  between  the  neck  and  the  right  {boulder. 

For  or  before  an  earl,  the  blade  is  to  be  carried  between  the 
point  of  the  fhoulder  and  the  elbow  :  and  for  or  before  a  ba¬ 
ron,  the  blade  is  to  be  borne  in  the  bend  of  the  arm.  This 
ceremonial  form  no  lefs  denotes  the  dignity  of  a  governor 
than  the  coronet  fet  on  his  coat  of  arms. 

SwoRD-FiJh .  See  Xiphias. 

SWORN  brothers  ( '  fratres  jurati ),  perfons  who,  by 
mutual  oath,  covenanted  to  diare  each  others  fortune.  For¬ 
merly,  in  any  notable  expedition  to  invade  and  conquer  arc 
enemy’s  country,  it  was  the  cuftom  for  the  more  eminent  fol¬ 
diers  to  engage  themfelves  by  reciprocal  oaths  to  (hare  the 
rewards  of  their  fervice.  This  pra&ice  gave  occafion  to  the 
proverb  of f worn  brothers  or  brethren  in  iniquity ,  becaufe  of 
their  dividing  plunder  and  fpoil. 

SYCAMORE-tree,  in  botany.  See  Acer. 

SYCOPHANT,  an  appellation  given  by  the  ancient  A- 
thenians  to  thofe  who  informed  of  the  exportation  of  figs 
contrary  to  law;  and  hence  it  is  ft  ill  ufed  in  general  for  all  in¬ 
formers,  parafites,  flatterers,  cheats,  &c . 

SYDENHAM  (Dr  Thomas),  an  excellent  Englifh  phy- 
fician,  was  the  fon  ot  William  Sydenham  of  Winford  Eagle 
in  Dorfetfhire,  and  was  born  there  about  the  year  1624* 

He  ftudied  at  Magdalen-liall,  Oxford;  but  left  that  univer- 
fity  when  Oxford  was  garrifoned  for  king  Charles  I.  and 
went  to  London  :  where,  becoming  acquainted  with  Dr 
Thomas  Cox,  an  eminent  phyfician,  that  gentleman  perfua- 
ded  him  to  apply  himfelf  to  the  ftudy  of  phyfic  ;  according¬ 
ly,  after  the  garrifon  was  delivered  up  to  the  parliament, 
he  retired  again  t©  Magdalen-hall,  entered  on  the  ftudy  of 
medicine,  and  in  1 648  was  created  bachelor  of  phyfic.  Soon 
after,  he  was  made  a  fellow  of  All-Souls  college,  and  conti¬ 
nued  there  feveral  years  :  when,  leaving  the  univerfity,  he 
fettled  at  Weftminfter,  became  dodlor  of  his  faculty  at  Cam¬ 
bridge  ;  grew  famous  for  his  pra&ice  ;  and  was  the  chief 
phyfician  in  London  from  the  year  1660  to  1670  ;  at  which 
period  lie  began  to  be  difabled  by  the  gout.  He  died  in 
1689.  His  works  are  highly  efteemed  both  at  home  and 
abroad.  He‘was  famous  for  his  cool  regimen  in  the  fmall- 
pox  i  for  giving  the  bark  alter  the  paroxyfm  in  agues ;  and 

for 


,  ycteropce 
cilus 


Y  L  [  249  ]  S  Y 

He  regulated  his  pra&ice  more  after  the  conclnfion  of  the  focial 


Syila. 


war  he  was  made  confal, 
o:  the  army  which  was  to 


for  his  ufe  of  laudanum.  _ _  ^  ^ 

by  his  own  cbfervations  and  inquiries,  than  by  the  method 
either  of  his  prcdeceflors  or  contemporaries. 

—  SYDEROPCECILUS,  in  natural  hiftory,  the  name  of 
a  llone  mentioned  by  the  ancients.  It  was  found  in  Ara¬ 
bia,  and  feems  to  have  obtained  this  name  from  its  being1 
fpotted  with  a  ferruginous  colour.  The  defcriotions  of  the 
ancients  are,  however,  in  this,  as  in  many  other  inftances, 
too  fhort  to  fufFer  us  to  guefs  what  hone  they  meant.— 

This  might  poffibly  be  a  gramte  with  i'pots  of  this  peculiar 
colour. 

SYENE,  an  ancient  city  of  Eeypt,  fituated,  according  to 
Mr  Lruce,  m  north  latitude  240  o'  45".  Pliny  and  Strabo 
both  fay  that  it  lay  diredly  under  the  tropic  of  Cancer. 

Whether  Mr  Prime’s  authority  be  fufTieient  to  overturn  the 
evidence  of  Pliny  and  Strabo,  we  fhall  leave  to  others  to  de* 
tern-line. 

Syene  is  remarkable  for  being  the  place  where  the  fir  ft 
attempt  was  made  to  meafure  the  circumference  of  the 
earth.  This  was  done  by  Eratofthenes,  whom  Ptolemy 
Euergetes  had  invited  from  Athens  to  ‘  * 
this  attempt  two  politions  were  affiimed,  viz. 
drm  and  Syene  were  exactly  5000  ftadia  diftant  from  each 
other,  and  that  they  were  precifely  under  the  fame  meri- 
cian  ;  but  both  thefe  are  denied  bv  Mr  Bruce,  who  has 
made  many  obfervations  on  the  fubjeft,  which  our  limits 
will  not  allow  us  to  take  notice  of  at  prefent.  He  tells  us, 
that  there  is  at  A fum  an  obelifk  ere&ed  by  Ptolemy  Euer- 
getes,  the  patron  of  Eratofthenes,  without  hiero  dyphics, 
directly  facing  the  fouth,  with  its  top  firft  cut  into  a  nar¬ 
row  neck,  then  fpread  out  like  a  fan  into  a  femicireular 
torrn,  with  pavements  curioufly  levelled  to  receive  the  {hade, 

Bruce  to  have  been  coniSed  with  a  lr“PP°f  ^  T  fpa';ed  (?S  he,  faid>  the  for  the  fake  of  d«<L 
experiment  of  Eratofthenes  with  a  lamer  rfd*  °  \  C  ^  kurning  the  he  gained  two  decifive  vi&ories  over 

i.  «,vv  c„„~  t  ■  rs  jiri  -j  t  *«>*  «  .  «•  *  <*.k, 


and  foon  arter  declared  geneial 

be  fent  againft  Mithridates  king  of  Pontus.  Marius,  at 
that  time  the  moil  renowned  of  the  Roman  generals,  ex- 
peaed  that  the  management  of  this  war  would  have  been 
committed  to  him,  and  was  therefore  much  exafpemted  at 
the  difappoinrment.  The  people  were  oerfuaded  by  his  in¬ 
trigues  to  re verfe  the  former  decree,  and. fubftimte  him  in 
place  of  Syila.  Upon  this  he  fent  down  officers  to  take 
the  command  of  the  army  ;  but  Syila  by  this  time  h*ad 
gained  over  the  foldiers  ;  who,  inftead  of  obeying  the  de¬ 
cree  ^  of  the  people,  flew  Marius’s  officers,  and  intreat* 
ed  Syila  to  lead  them  inftantly  to  Rome.  According, 
ly  he  entered  the  city  fword  in  hand,  flew  Sulpicius  the  con- 
ful,  obliged  Marins  to  flee,  new-modelled  the  laws,  and  af¬ 
terwards  marched  into  the  Eaft,  and  immediately  laid  fieo-c 
to  Athens  ;  for  that  city,  together  with  the  reft  of  Greece, 
had  fallen  into  the  power  of  Mithridates.  He  wrote  to 
the  Amphy&ions,  who  were  affembled  at  Delphi,  to  fend 
.  *  him  a]I  tIie  wbich  was  depohted  in  the  temple  of  A- 

A  lex  a  a  dm.  In  ,  polio,  because  he  flood  in  need  of  money  ;  promifin/,  at  the 

Urat  Alexan-  fame  time,  to  reilore  it  again  at  the  end  of  the  war.  When 
he  received  this  treafure,  he  obferved,  with  an  air  of  rail¬ 
lery,  that  he  now  no  longer  delpaired  of  vidory,  fince  the 
gods  themfelves  furniflied  him  with  money  to  pay  his  troops; 
Famine  foon  obliged  the  Athenians  to  think  of  a  furrender. 
1  heir  ambafladors  waited  on  Syila,  and  began  to  harangue 
about  Thefeus  and  Codrus,  and  Marathon  and  Salamis, 
when  he  interrupted  them,  and  exclaimed,  “  Go,  repeat 
thefe  fine  orations  in  your  fchools  ;  I  have  come  hither, 'not 
to  learn  your  hiftory,  but  to  chadfife  rebels.”  Athens  was 
at  laft:  taken  by  aftault,  and  Syila  was  upon  the  point  of 

and 
Af- 
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inquiry  concerning  the  dimer.frons  of  the  earth,  in  our  au- 
thors  opinion,  was  the  occafion  of  many  obelifks  being 
eietted  in  this  kingdom  ;  a  demonftration  of  which  is,  that 
the  figure  of  the  top  is  varied  ;  being  fometimes  very  {harp, 
nnd  lometimes  a  portion  of  a  circle,  in  order  to  fret  rid  of 
the  great  impediment  arifmg  from  the  penumbra,  which 
makes  it  difficult  to  determine  the  length  of  the  Ihadow 
with  precifion.  It  is  now  called  AJfauan. 

SYLLA  (Lucius  Cornelius),  was  defeended  from  the  il- 
In  it  nous  family  of  the  Scipios.  His  behaviour  in  his  young, 
er  years  by  no  means  coirefponded  with  the  excellent  edu- 
cation  which  he  had  received.  But  debauchery,  inftead  of 
bringing  along  with  it  infamy  and  ruin,  its  ufual  attendants, 
lerved  only  to  increafe  the  wealth  of  this  fortunate  Roman  ; 
lor  Nocopolis,  a  rich  courtezan,  whofe  affections  he  had 
Kaineel,  left  him  heir  to  her  great  eftate.— He  learned  the 
a.  t  of  war  uncer  Manus,  whom  he  attended  to  Numidia  in 
qua  .ty  o.  cjueftor.  J  hough  hitherto  unaccuftomed  to  arms, 
he  became  in  a  fhort  time  the  moil  fkibul  foldier  in  the  ar¬ 
my,  while  by  his  polite  and  obliging  behaviour  he  gained 
the  love  and  efteem  of  every  body.  His  courage  and  dex- 
temy  contributed  a  great  deal  towaids  the  fuccefs  of  the 
wai  ;  it  was  his  eloquence  in  particular  that  perfuaded  Boc- 
chus  to  deliver  up  Jugurtha.  He  ferved  afterwards  in  the 
locial  war,  where  his  aftions  entirely  eclipfed  thofe  of  every 

^®.a  reward  this  eondnft  he  was 
t0  the  piast orilnp.  It  is  pretended  by  fome  that 


was  fought  at  Orchomenus,  he  was  almoft  defeated  ;  his 
troops  began  to  flee,  when,  leaping  from  his  horfe,  he 
Hatched  up  a  ftandard,  and  advanced  againft  the  enemy, 
crying  out,  44  1  will  die  here  glorioufly;  and,  foldiers,  when 
you  are  aiked  where  you  abandoned  vour  general,  anfwer. 
At  Orchomenus.”  This  reproach  recalled  the  couragt  of 
the  Romans  ;  they  followed  him  to  the  charge,  arid  gained 
a  complete  viftory.  Mithridates,  humbled  by  thefe  difaf- 
ters,  fent  ambaffadors  to  fue  for  peace. 

Meantime  Cinna  had  declared  againft  Syila  in  Italy;  and 
Manus  returning  from  banrihment,  had  taken  the  moft  fe- 
vere  vengeance  on  all  his  enemies.  Syila  was  declared  a 
traitor ;  his  laws  were  reverfed,  his  friends  murdered,  and  the 
government  new  modelled.  The  news  of  thefe  tranfatlions 
induced  Syila  to  conclude  a  treaty  with  Mithridates,  and 
march  d.rcdly  to  Rome.  His  approach  terrified  the  Ro¬ 
mans.  Manus  and  Cinna  were  both  dead  ;  but  the  con- 
luls  made  vigorous  .preparations  to  oppofe  him.  A  e  vil 
war  was  begun  ;  but  Syila  in  the  end  lubdued  all  his  ene¬ 
mies,  and  entirely  ruined  the  Marian  faftion.  He  entered 
Rome  at  the  head  of  his  victorious  army,  and  publicly  af- 
fumed  the  furname  of  Happy.  Happy,  indeed,  had  he  ceafed 
to  live  when  he  ceafed  to  conquer.  The  remainder  of  his  life 
contains  nothing  elfe  but  a  catalogue  of  the  moft  abominable 
cruelties.  He  declared  that  every  one  who  expeded  oar- 
don  tor  their  late  offences,  muft  gain  it  by  deftroyin.Ahe 
enemies  of  the  ftate.  The  fword  of  the  affaffin  was^thus 


Svl'i  c  A  7.  r  ■»  prerenoen  hy  tome  that  enemies  of  the 

one  day  to  lrake'  ufe^of ^he*"'  '^'at  ke  t!lreateCed  unflieathed,  and  murder  encouraged  as  the  path  to  power 

StmbokcfeSf ^  V*  nobleft  ^  the  Romans  were  every! 

fmile,  “  You  arc  in  the  riJht to  fay  {„!!  „?  T  h  3  W,'fe  mafff?,r?d  5  flaves  were  rewarded  for  cutting  off  their 
tamly  you-.,  fmCe  yOU  purchafed  it”’  ^Be  rhi-  C6r"  . ers  ’  children  were  feen  dragging  their  parents  to  exe- 
Vot.  XV11I.  Part  1  '  t  s  as  it  may,  cution  ;  and  brothers  claiming  a  recompenfe  for  (he  mur- 
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rfer  of  brothers.  Sylla  ordered  8000  wretches,  who  had 
thrown  themfclves  upon  his  clemency,  to  be  butchered  in 
the  Campus  Martins.  In  the  mean  time  he  entered  the  le- 
nate-houfe,  and  began  to  talk  with  great  coolnefs  about  his 
exploits.  The  fenate,  alarmed  at  the  horrid  outcries  of  the 
fiifferers,  at  fir  ft  thought  that  the  city  was  given  up  to  be 
plundered;  but  Sylla  informed  them,  with  an  unembarraffed 
air,  that  it  was  only  fome  criminals  punifhing  by  his  orders, 
and  that  they  needed  not  be  apprehenlive  about  their  own 
fate. 

To  carry  on  thefe  cruelties  with  the  appearance  of  jultice, 
he  commanded  the  people  to  eledt  him  dictator.  He  kept 
this  office  for  more  than  two  years  ;  and  then,  to  the  amaze¬ 
ment  of  all,  laid  it  down,  and  offered  to.  (land  his  trial  be¬ 
fore  the  people.  Soon  afterwards  he  retired  into  the  coun¬ 
try,  and  plunged  headlong  into  every  kind  of  debauchery. 
Nor  did  he  relinquifh  his  cruelty  together  with  his  power  i 
His  wife  falling  ill  in  the  midft  of  a  fumptuous  feaft,  he  di¬ 
vorced  her  immediately  ;  and  ordered  her  to  be .  carried 
away,  left  her  death  ffiould  interrupt  the  feftivity  of  his  houfe. 

He  died  of  the  morbus  pedicularis,  in  the  6oth  year  of 
his  age.  His  body,  according  to  bis  orders,  was  burnt. 
A  little  before  his  death  lie  wrote  his  epitaph ;  the  tenor 
of  which  was,  that  no  man  had  ever  exceeded  him  in  doing 
good  to  his  friends  or  injury  to  his  enemies.. 

His  perfon  was  elegant,  his  air  noble, .  his  manners  eafy 
and  apparently  fincere.  He  was  fond  of  pleafnre,  but 
fonder  of  glory ;  indulging  without  fcruple-  in  fenfual  de¬ 
lights,  but  never  fuffering  them  to  interrupt  his  .ferrous  bu- 
finefs  :  He  was  eloquent,  liberal,  crafty,  infinuating  ;  a  pro¬ 
found  m after  of  diffimulation  ;  he  fpoke  of  himfelf  with  mo- 
defty,  while  he  lavifhed  praifes  on  every  other  perfon  :  He 
ftooped  even  to  an  acquaintance  with  the  meaneft  foldier, 
andconftantly  adapted  himfelf  to  the  humours,  purfuits,  and 
opinions,  of  thofe  with  whom  he  converfed.  Such  was  his 
character  during  the  earlier  part  of  his  life  ;  but  when  fuc- 
cefs  had  raifed  him  above  the  neceflity  of  diflirnulation,  he 
difplayed  a  hideous  train  of  vices,  which  his  ambition  liad 
formerly  taught  hin>  to  conceal. — It  was  Sylla  who  reco¬ 
vered  the  works  of  Ariftotle  at  the  taking  of  Athens. 

SYLLABLE,  in  grammar,  one  ot  more  letters  pronoun¬ 
ced  by  a  fingle  impulfe  of  the  voice,  forming  a  complete 
found,  and  conftituting  a  woid  or  a  part  of  a  word.  No 
fingle  letter  can  form  a  fyllable  except  a  vowel.  The 
longed  fyllable  in  the  Englifh  language  is  the  word Jirengtb. 

The  moft  natural  way  of  dividing  words  into  fyllables  is, 
to  feparate  all  the  fimpls  founds  of  which  any  word  confifts, 
fo  as  not  to  divide  thofe  letters  which  are  joined  clofe  toge¬ 
ther  according  to  tlie  moft  accurate  pronunciation* 

SYLLABUB,  a  kind  of  compound  drink,  moft  ufual 
In  the  fummer  feafon  ;  ordinarily  made  of  white  wine  and 
fugar,  into  which  is  fquirted  new  milk  with  a  fyringe  or 
wooden  cow.  Sometimes  it  is  made  of  canary  in  lieu  of 
white  wine  ;  in  which  cafe  the  fugar  is  fpared,  and  a  little 
lemon  and  nutmeg  are  added  in  lieu  of  it.  To  prepare  it  the 
beft  way,  the  wine  and  other  ingredients,  except  the  milk, 
are  to  be  mixed  over  night,  and  the  milk  or  cream  added  in 
the  morning.  The  proportion  is,  a  pint  of  wine  to  three 
of  milk.  For 

Syllabub,  <whipt ,  to  half  a  pint  of  white  wine  or  Rhe- 
nifh  is  put  a  pint  of  cream,  with  the  whites  of  three  eggs. 
This  they  feafon  with  fugar,  and  beat  with  birchen  rods,  or 
work  with  a  fyringe.  The  froth  is  taken  off  as  It  rifes,  and 
put  into  a  pot  ;  where,  after  ftanding  to  fettle  two  or  three 
hours,  it  is  fit  to  eat. 

SYLLABUS.,  in  matters  of  literature,  denotes  a  table 
of  contents,  or  an  index  of  the  chief  heads  of  a  book  or 
difeourfe. 
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See  Lo-  sl'mfrat,lp- 


SYLLOGISM,  in  logic,  an  argument  or  term  of  rea-  Syllogifi* 
foniug,  confilling  of  three  propofitions ;  the  two  firft  of 
which  are  called  premfes  ;  the  laft,  the  concluftan.  '  rt- 

Gic,  Part  III-  ...  ,  , 

SYLVIA,  in  natural  hiftory,  a  new  genus  of  birds,  be- 
loncrimr  to  the  order  of  pafferes,  formed  by  Dr  Latham  by 
limiting  the  motacilla  to  the  wagtail,  and  arranging  the 
other  ipecies,  formerly  claffed  under  that  genus,  under  the 
fylvia. 

The  motacilla  he  thus  deferibes :  The  beak  is  Tubulated, 

{lender,  and  fomewliat  indented  at  the  point.  The  tongue 
feems  torn  at  the  end,  and  the  tail  is  long.  He  thus  cha¬ 
racterizes  the  fylvia  :  The  beak  is  Tubulated,  ftraight,  and 
fmall ;  the  mandibles  are  nearly  equal.  The  noftriis  are  obo- 
vate,  and  a  little  depieffed.  The  exterior  toe  is  joined  at 
the  under  part  to  tlie  bafe  of  the  middle  one.  The  tongue 
is  cloven,  and  the  toil  is  fmall.  He  makes  13  fpecies  of  the 
motacilla,  and  174  fpecies  of  the  fylvia.  See  Motacilla. 

SYMBOL,  a  fign  or  reprefentation  of  fomething  moral, 
by  the  figures  or  properties  of  natural  things.  Hence  fym- 
bols  are  of  various  kinds  ;  as  hieroglyphics,  types,  enigmas* 
parables,  fables,  &c. 

SYMMACHUS,  a  citizen  and  fenator  of  ancient  Rome, 
and  conful  in  the  year  391*  has  left  us  ten  books  of  epiftles;. 


from  which,  as  well  as  from  other  things,  we  collect,  that 


he  was  a  warm  oppofer  of  the  Chriftian  religion,  fie  was 
banifhed  from  R.ome  by  Valentinian  on'  fome  account  or 
other,  but  afterwards  recalled  and  received  into  favour  by 
Theodofius.  Ammianus  Marcellinus  (peaks  of  him  as  a 
man  of  great  learning  and  modefty.  Scioppius,  Pareus,  and 
'other  learned  men,  have  written  notes  upon  the  epi.Jes  of 
Symmachus  :  we  know  of  no  later  edition  of  them  than 
that  of  Frankfort,  1642,  8vo.  Ambrofe  biffiop  of  Milan 
wrote  againft  Symmachus,  and  fo  did  the  Chriftian  poet, 

Prudentius.  . 

SYMMETRY,  the  juft  proportion  of  the  feverai  parts 
of  any  thing,  fo  as  to  compofe  a  beautiful  whole. 

Symmetry,  in  painting.  See  Painting,  Part  I.  Sect. 

^SYMONDSBOROUGH,  a  remarkable  large  barrow 
of  Flints,  near  Wellington  in  Devonfhire,  in  the  northern 
extremity  of  Hemyock.  The  common  people  have  a  no¬ 
tion  that  a  king  called  Symon  was  buried  heie.  The  tradi-* 
tion  of  the  country  plainly  (hows  that  it  was  the  burial-place 
of  fome  perfon  or  perfons  of  eminence.  . 

SYMPATHETIC,  fomething  that  ads  or  is  a&ed  up¬ 
on  by  fympathy.  Thus  we  lay,  fympathetic  difeafes,  inks, 

&c.  ;  *  r 

Sympathetic  Inks.  See  Sympathetic  Ink.  * 

SYMPATHY,  an  agreement  of  affeaions  and  inclina¬ 
tions,  or  a  conformity  ot  natural  qualities,  humours,  tempe¬ 
raments,  which  make  two  perfons  delighted  and  pleafed 

with  each  other.  .  _ ,  . 

Sympathy,  alfo  denotes  the  quality  o.  being  affected  by 
the  affeftion  of  another  ;  and  may  fubfift  either  between  n- 
ferent  perfons  or  bodies,  or  between  different  parts  of  the 
fame  body.  It  is  either  fimilar  or  diffimilar  ;  fimilar,  when 
the  affe&ion  or  a&ion  in  the  fympathifer  is  fimilar  to  the  at- 
fe&ion  or  a&ion  in  the  fympathant ;  and  diffimilar,  when  thole 
are  different.— Sympathy,  too,  is  often  an  imitative  faculty, 
fometimes  involuntary,  frequently  without  conlciouineis  2 
thus  we  yawn  when  we  fee  others  yawn,  and  are  made  to 

laugh  by  the  laughing  of  another.  _  .  ... 

Sympathy,  according  to  Dr  Jackfon  *,  relates  to  the  ope-* 
rations  of  the  affe&ions  of  the  mind,  to  the  operations 
the  imagination,  and  to  the  affections  of  the  external  tales. 

1.  The  paflions  and  affedtions  of  the  mind  produce  in  t  e 
body  different  taxations  and  impreflions,  and,  as  fympatfiws 
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of  c^fcioufnefii,  determine  in  general  the  fpirits  to  thofe 
parts  which  labour  mod,  or  are  mod  apt  to  be  affefted. 
Tims  fear  and  anger  determine  to  the  heart ;  luft  to  the  eyes, 
&c. ;  joy,  pity,  wonder,  and  the  like,  to  the  head.'  See  Pas¬ 
sion,  pare  14. 

The  afftftions  of  the  mind  of  one  perfon  will  often  work 
upon  the  fpirits  of  many,  d  ims  whole  companies  are  feme- 
times  difpofed  to  be  fad  and  melancholy,  or  merry  and  jo¬ 
vial*  when  any  one  is  prefen  t  much  inclined  to  either  of 
thofc  dates  oh  mind  ;  and  it  has  been  obferved,  that  old  pco. 
pie,  who  have  loved  the  company  of  the  young,  and  have 
been  converfant  continually  with  them,  have  generally  lived 
long.  But  young  people  mull  not  conclude  from  this,  that 
the  company  and  converfation  of  the  grave  and  old  will  ope¬ 
rate  upon  their  living  and  fenfitive  principle,  thro’  the  affec¬ 
tions  of  their  mind,  and  difpofe  them  to  be  fhort  lived.  On 
the  contrary,  by  thus  improving  their  underftanding,  they 
will  be  more  enabled  to  fortify  their  conftitution  and  refill 
the  ravages  of  youthful  indulgence. 

It  may  alfo  be  further  obferved,  that  thofe  tender  fympa¬ 
thetic  a  lit  ft  ions  which  lay  hold  of  the  mind,  at  the  repre- 
ientation  of  theatrical  performances,  originate  from  the 
fame  principle,  w  hile  they  aie  to  be  confidered  as  the  furell 
tek  ol  juft  execution  in  the  aftor,  and  of  the  expreffive  lan¬ 
guage  of  the  author.  Indeed  all  llage*tfTeft  depends  on 
fympathy. 

It  has  been  faid,  that  the  pafiions  of  the  mind  are  occa- 
fionally  infeftious,  particularly  fome  of  them.  Thus  fear 
anAJhame  are  fometimes  very  luddenly  fo.  We  frequently 
may  have  occafion  to  lee,  that  the  ftarting  of  one  will  make 
another  read)  to  kart.  Again,  when  one  man  is  out  of  coun¬ 
tenance  in  company,  others  will  often  blufn  in  his  behalf. 
However,  the  lerious  pafiions  may  finely  be  fo  under  the 
controul  of  reafon  as  to  refill  infeftion,  whatever  may  be 
the  cafe  of  temporary,  mtifcular,  or  nervous  attraftion. 

2.  Our  author  is  inclined  to  think,  that  a  conneftion  be¬ 
tween  the  affeftions  and  fenfations  of  the  female  mind  and 
uterus,  is  very  materially  concerned  in  the  procefs  of  gene¬ 
ration,  and  probably  can  alone  give  efficacy  to  thofe  aftions 
and  imprefiions  fublervient  to  conception,  through  the  fym- 
pathizing  affeftions  of  the  mind.  But  this  is  a  fubjeft  of 
which  we  know  fo  little,  that  the  fpeculations  of  even  the 
moll  diliinguifhed  philofophers  refpefting  it  have  been  no¬ 
thing  but  the  wild  ravings  of  imagination. 

With  refpeft  to  the  depravity  and  force  of  the  imagina¬ 
tion  in  the  produftion  ot  fympathies,  they  always  operate 
moll  upon  “  weak  minds  and  fpirits,  and  therefore  moll  on 
women,  fuperftitious  and  fearful  pevfons,  Tick  people,  chil¬ 
dren,  and  young  creatures.”  “  Their  effefts,  however, 
fometimes  fail  to  appear,  becaufe  they  are  encountered  and 
overcome  by  the  mind  and  fpirit  before  they  work  any  ma- 
niftft  effefts.” 

Such  effefts  are  obviated  upon  the  fame  principle  which 
eftablilhes  the  prevention  ot  bodily  diieaie :  **  for  in  infec¬ 
tion  arid  contagion  from  body  to  body  (as,  for  example,  du 
ring  the  plague),  the  miafrna  may  be  received  ;  but  from  the 
firength  and  good  difpofition  of  the  body,  it  is  expelled  and 
wrought  out  -before  it  has  had  fufficient  time  to  form  the 
diieaie.” 

It  has  been  faid,  and  many  are  of  the  opinion,  that  the 
force  of  imagination  d<  th  often  foiward  the  end  propo- 
ied.  Thus,  for  initance,  it  has  been  put  as  a  queftion, 

“  Whether  a  man,  when  he  conllantly  and  ftrongly  believes 
that  iuch  a  thing  fhall  be  (as  that  Inch  a  one  will  love  him, and 
the  like),  helps  any  thing  to  the  effefting  the  thing  defired  ?” 
Certainly  not  in  the  manner  which  has  been  advanced, 
namely,  “  by  a  iecret  operation  on  the  fpirit  of  another.” 
It  he  fucceeds,  it  is  either  becaufe  he  perfevered,  or  becaufe 
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his  perfeverance  and  earneftnefs  (and  not  any  occult  opera-  Syirptthy, 
tion)  makes  him  at  length  be  attended  to.  sympaonia. 

There  is  not  a  doubt  but  the  force  of  imagination  often 
gives  energy  to  our  aftions.  It  may,  however,  unlefs  we 
are  much  on  our  guard,  eafily  delude  us  afide  from  reafon. 

It  has  been  the  tree  which  has  yielded  the  fruits  of  fuperfti- 
tion  in  former  times,  and  which  has  often  fed  the  human 
mind  with  the  moll  extravagant  notions  of  fympathy.  Sym¬ 
pathies  of  this  kind,  fuch  as  the  power  of  charms,  and  the 
like,  are  now  pretty  generally  exploded. 

3.  The  five  fenfes,  hearing ,  ta/ling,  fuelling,  feelings 
and  fttingy  are  conlcious  of  a  fympathetic  impreffion  from 
odious  objefts.  “  1.  A  difagreeable  found  will  fet  the 
teeth  on  edge,  and  make  all  the  body  fhiver.  2.  The  fwal- 
Jowing  of  'a  naufeous  medicine  will  be  attended  with  a  (ba¬ 
king  of  the  head  and  neck.  3.  Difagreeable  fmells  produce 
nearly  the  fame  effeft,  which  are  lefs  perceived,  becaufe 
theie  is  a  remedy  at  hand  by  flopping  the  nofe.  4.  If  you 
come  fuddenly  out  of  the  fun  into  the  (hade,  the  fenfe  of 
feeling  is  dffturbed  by  a  chillnefs  or  fhivering  of  the  whole 
body.  5.  And  even  fudden  darknefs  produces  a  propenfity 
to  fhivering. 

There  is  a  very  apparent  reafon  why  a  fympathy  ffiould 
take  place  between  the  eyes.  Hence  their  motions  are  fyn- 
clironous.  It  may  be  laid,  that  cuftom  and  habit  difpofe 
the  eyes  to  move  one  and  the  fame  way  ;  **  for  when  one 
eye  moveth  towards  the  nofe,  the  other  eye  moveth  from  the 
nofe.” 

Though  the  eyes  are  by  nature  prone  to  move  in  con-  > 
cert,  cuftom  will,  however,  deftroy  this  natural  concert,  and 
produce  the  contrary  effeft.  Thus  fome  people  can  fquint 
when  they  will.  Our  author  therefore  gives  this  caution  to 
mothers  and  nurfes :  “  Let  them  not  fuffer  infants  to  fit 
with  a  candle  placed  behind  them  ;  for  both  their  eyes  will 
be  difpofed  to  move  outwards,  as  affefting  to  fee  the  light  of 
the  candle,  which  may  bring  on  the  habit  of  fquinting.” 

It  appears  as  a  quality  in  the  fenfes  of  hearing  and  fee¬ 
ing,  “  that  the  inflrument  of  each  feparate  fenfe  has  a  fym¬ 
pathy  and  fimilitude  to  that  which  giveth  the  refleftion.” 

Thus  it  has  been  obferved,  “  that  the  eye  will  fympatliize 
with  a  cryftal  glafs  or  water,  and  the  ear  with  caves  and  fuch 
hollow  places  as  are  fuited  to  report  echo.” 

Sympathies  have  been  compaied  to  unifons  of  found  in 
mufic.  Unifons  of  found  produce  agreeable  fympathetic 
feelings  ;  the  reverfe  produce  difagreeable  feelings.  “  All 
concords  and  difeords  of  mufic  are  (no  doubt)  fympathies 
and  antipathies  of  found.”  Moreover,  “  they  aie  laid  to 
work  as  well  by  report  of  found  as  by  motion.” 

The  mod  agreeable  as  well  as  odious  objefts  operate  in  a 
fecondarv  way,  in  producing  thofe  fympathetic  imprefiions 
and  aftions  which  they  commonly  give  rife  to.  An  in- 
creafed  fecretion  of  faliva  often  takes  place  at  the  fight  of  a 
favourite  difh  :  and  the  running  of  water  from  a  bottle, 
or  otherwife,  will  fometimes  affeft  individuals  of  a  particu¬ 
lar  temperament,  with  an  involuntary  propenfity  to  void  urine* 

Many  have  attempted  to  account  for  the  remarkable  fym¬ 
pathy  which  takes  place  between  parts  of  the  body  feem- 
ingly  unconnected  with  each  other  ;  but  as  thefe  attempts 
are  merely  conjectures,  without  any  lolid  principles  to  reft: 
on,  we  pafs  them  over  as  the  dreams  of  ingenious  men.  It 
would  he  fortunate  for  fcience,  if  men  would  coniine  them- 
fclves  to  thofe  fubjefts  which  can  be  known,  and  never  draw 
conclufions  till  they  have  eftablifhed  principles. 

SYMPHONIA,  in  botany;  a  genus  of  plants,  belong¬ 
ing  to  the  clafs  of  mcnodelphiay  and  order  of  pentQtidria.— 

There  is  one  piftil.  The  corolla  is  globular,  and  the  berry 
five  celled,  i  here  is  only  one  fpecies  yet  difeovered,  the 
globulifera. 
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.Symphory  SYMPHONY,  in  mufic,  properly  denotes  ?.  confonance 
ll  or  concert  of  feveral  founds  agreeable  to  the  tar,  whether 
Synagogue.  voca]  or  juftnnnental,  called  alfo  harmony.  See  Harmony. 

SYMPHYSIS,  in  anatomy,  one  of  the  kinds  of  junc¬ 
tures  or  articulation  of  the  bones.  Sec  Anatomy,  ir?  2. 

Cutting  the  Symphisis  of  the  Pubes.  See  Midwifery, 
Part  II.  Chap.  VII. 

SYMPHYTUM,  comfrry,  in  botany:  A  genus  of 
plants  belonging  to  the  clals  of  pentandria ,  and  order  of 
monogynia  ;  and  in  the  natural  fyllem,  ranging  under  the 
41ft  order  after ifoii*.  The  limb  of  the  corolla  is  tubular 
and  ventricofe,  and  the  throat  is  lhut  with  awl  Shaped  rays. 
There  are  three  fpeeies ;  the  officinale,  tuberofum,  and  ori- 
entale. — The  officinale  is  a  Britiih  plant.  The  flem  is 
about  two  feet  high,  round,  branched,  green,  and  rough. 
The  radical  leaves  are  very  large  and  rough  ;  thole  on  the 
flalk  are  decuvrent,  and  alternate.  The  flowers  grow  on 
loole  fpikes,  and  are  either  of  a  yellowifh  or  purple  co¬ 
lour.  It  grows  on  the  banks  of  rivers,  and  flowers  from  May 
to  O&ober. 

SYMPLOCE,  crvLe7r\r>yny  in  rhetoric,  a  figure,  where 
the  fame  word  is  repeated  feveral  times  in  the  beginning  and 
end  of  a  fentence,  including  the  anaphora  and  epitro- 
p  he  :  thus,  Ifiis  legem  tulit  ?  Rullus.  Quis  majorem  populi 
partem  fuffragiis  privavit  ?  Rullus .  j j>uu  comittis  prafmt  ? 
Idem  Rullus. 

SYMPLOCOS,  in  botany:  A  genus  of  plants  belong¬ 
ing  to  the  clafs  of  polyadelphta ,  and  to  the  order  of  poly  an - 
dria  ;  and  in  the  natural  fyftem  ranging  under  thofe  the 
order  of  which  has  not  been  determined.  The  calyx 
is  quinquefid  and  inferior  :  the  corolla  is  pentapetalous  : 
the  ftamina  are  attached  to  the  tube  of  the  corolla  in  a 
fourfold  ieries.  Only  one  fpeeies,  the  martiniccnfis,  is  men¬ 
tioned  by  Linnaeus  ;  but  PHeritier  o^  the  Academy  of  Sci¬ 
ences  at  Paris  had  added  four  more,  the  ciponima,  arechea, 
tindloria,  and  alflonia. 

SYMPOS1ARCH,  in  antiquity,  the  diredlor  or  ma¬ 
nager  of  an  entertainment.  This  office  was  fometimes  per¬ 
formed  by  the  perfon  at  whole  charge  the  entertainment 
was  provided  ;  fometimes  by  another  named  by  him  ;  and 
at  other  times,  efpeciaily  in  entertainments  provided  at  the 
common  expence,  he  was  ele&ed  by  lot,  or  by  the  fuffrages 
of  the  guefics. 

SYMPTOM,  in  medicine,  any  circumflance  which  indi¬ 
cates  the  exiftence,  nature,  or  flage  of  a  dileafe.  Pain, 
waking,  drowfinefs,  convuliions,  fnppreffion  of  urine,  ciiffi- 
cultics  of  breathing  and  fwallowing,  coughs,  diflafles,  nau- 
feas,  thirds,  iwoonings,  faintings,  loofcnefs,  coftivenefs,  clry- 
r.efs  and  blacknefs  ot  the  tongue,  are  the  principal  fympiotu 
of  difeafes.  See  Medicine,  n°  41.  and  58. 

SYMPi OM APICAL,  in  medicine,  is  a  term  often 
ufed  to  denote  the  difference  between  the  primary  and  fe- 
condary  caufes  in  dilealcs  :  thus,  a  fever  from  pain  is  laid  to 
be  fymp torn ati cal',  becaufe  it  rifes  from  pain  only. 

SYNiERESIS,  Contraction,  in  grammar,  a  figure 
whereby  two  fyllables  are  united  in  one  ;  as  vemens  for  ve¬ 
hement. 

SYNAGOGUE,  among  the  Jews,  was  a  place  where 
people  met  to  worfhip  God.  Authors  are  n<?t  agreed  about 
the  time  when  the  Jews  firfl  began  to  have  fynagogues  : — 
Some  will  have  them  as  old  as  the  Ceremonial  Law,  and 
others  fix  their  beginning  to  the  times  after  the  Babylonifh 
captivity.  T  hey  ere&ed  fynagogues  not  only  in  ^owns  and 
cities,  but  alio  in  the  country,  etpecially  near  rivers,  that 
they  might  have  water  for  their  purifications  and  ceremo¬ 
nious  walkings.  No  fynagogue  was  built  in  any  town,  un- 
lefs  there  were  ten  perfons  ot  leifure  in  it ;  but  there  might 
be  many  in  one  town,  or  in  one  quarter  of  a  town,  pro. 


vided  it  was  very  populous.  Jerufakm  is  Paid  to  have  con.  Syna’e&h* 
tained  480.  The  chief  things  belonging  to  a  fynagogue  11 
were,  1.  The  ark  or  chefl,  made  after  the  model  of  the  ark 
of  the  covenant,  containing  the  Pentateuch .  2.  The  pulpit 

and  dtfk  in  the  middle  of  the  fynagogue,  in  which  he  \\\?xlVilfon's 
was  to  read  or  expound  the  law  Itcod.  3.  The  feats - 
or  pews  ror  the  people.  4.  The  lamps  to  give  light  2Xc’tl 
evening  fervice,  and  the  fee  ft  cf  dedication,  5.  Rooms  or^* 
apartments  for  the  utenfik  ^nd  alms-chefts.  The  fynagogue 
was  governed  by  a  council  or  aflembly,  over  whom  was  a 
prefident,  called  The  Ruler  cf  the  ‘Synagogue.  Theie  are 
fometimes  called  Chiefs  of  the  f  un,  The  Rulers ,  The  Priejls 
or  Elders ,  The  Governors,  The  Over/et r > ,  The  Fathers  of 
the  Synagogue.  Their  bufmefs  was  to  punifh  the  difobedient 
by  cenfures,  by  excommunication,  or  by  penalties,  fuch  ?.s 
fines  and  fcourgin,-  ;  to  take  ca^e  of  the  alms,  which  are 
frequently  called  by  the  name  of  righteoufnefs.  T'he  chief 
ruler,  or  one  of  the  rulers,  gave  leave  to  have  the  law  read 
and  expounded,  and  appointed  who  fhould  do  it.  In  every 
fynagogue,  there  were  feveral  mini  tiers  who  had  different 
offices  affigned  to  them.  Service  was  performed  three  times 
a  day,  viz:  in  the  morning,  in  the  afternoon,  and  at  night  ; 
at  the  time  of  morning  facrifice,  evening  facrifice,  and  after 
the  evening  facrifice  on  Mondays,  Thurfdays  and  Satur¬ 
days,  there  was*  a  more  iorcible  obligation  upon  the  people 
to  attend  than  upon  the  other  days.  There  are  fyna- 
gogucs  at  London,  Amfterdam,  Rotterdam,  Avignon, 

Metz,  &e.  * 

6YNALCEPHA,  in  grammar,  a  cOntra&ion  of  fyllables, 
performed  principally,  by  fuppreffing  fome  vowel  or  diph. 
thong  at  the  end  of  a  word,  on  account  of  another  vowel 
or  diphthong  at  the  beginning  of  the  next.  As,  ill*  ego , 
for  Hie  ego ,  &c. 

Con  timer*  omnes  iniertiqu ’  ora  tetiebant.  Virg. 

It  is  called  by  the  Latins  collifw. 

SYNARTHROSIS,  )  c  , 

SYNCHONDROSIS,  $  See  Anatomy’  n°  2‘ 

SYNCe  LLUS,  or  Sincellus,  an  ancient  officer  in  the 
family  of  the  patriarchs,  and  other  prelates  of  the  eallera 
church.  The  word,  in  the  corrupt  Greek,  crvyy.n\A of,  fig, 
ififes  a  perfon  who  lies  in  the  chamber  with  another  ;  a 
chamber  fellow  1  or  chum.  The  fyncellus  was  an  ecclefiaftic, 
who  lived  with  the  patriarch  of  Gonftantinople,  to  be  a 
wunefs  of  his  condudl  ;  whence  it  is,  that  the  fyncellus  was 
alio  called  the  patriarch's  eye ,  becaufe  his  bufinefs  was  to  ob- 
ferve  and  watch.  The  other  prelates  had  alfo  their  fyncell?, 
who  were  clerks  living  in  the  houfe  with  them,  and  even 
lying  in  the  fame  chamber,  to  be  witneffes  the  purity  of 
their  -  manners.  Afterwards  the  office  degenerated  into  a 
mere  dignity"  ;  and  there  were  made  lyncdfi  of  churches  — - 
At  kill  it  became  a  title  of  honour,  and  was  bellowed  by 
the  emperor  on  the  prelates  theinfelves  ;  whom  they  called 
pontifical  fyncelli ,  and  fyncelli  dug vjlales . 

SYNCHRONISM  denotes  the  happening  of  feveral 
tilings  at  the  lame  time.  See  Chronology. 

SYNCOPATION,  in  mufic^dt notes  a  ftriking  orbeat¬ 
ing  of  time,  whereby  the  diflin&ion  of  the  feveral  times  or 
parts  of  the  meafure  is  interrupted.  However,  it  is  more 
properly  ufed  for  the  connecting  the  lall  note  of  any 
meafure,  or  bar,  with  the  firlt  of  the  following  mea- 
fifre,  fo  as  only  to  make  one  note  of  both.  A  lyncope 
is  fometimes  alfo  made  in  the  middle  of  a  meafure.  Syn¬ 
copation  is  alfo  ufed  when  a  note  of  one  part  ends  or  ter¬ 
minates  on  the  middle  of  a  note  of  the  other  part.  This  is 
otherwife  denominated  binding.  It  is  likewife  ufed  for  a 
driving  note  ;  that  is,  when  fome  fhorter  note  at  the  be¬ 
ginning  of  a  meafure,  or  half  meafure,  is  followed  by  two, 
three,  or  more  longer  notes  before  another  ihort  note  oc¬ 
curs, 
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'$yne«pe  curs,  equal  to  that  which  occafinned  the  driving,  to  make 
it  the  number  even,  e .  gr.  when  an  odd  crotchet  comes  before 
lvvo  or  ^-ree  m‘n‘rT18>  or  an  odd  quaver  before  two,  three, 
_  or  more  crotchets.  In  fyncopated  or  driving  notes,  the 
hand  or  foot  is  taken  up,  or  put  down,  while  the  note  is 
founding. 

SYNCOPE,  fainting  ;  a  deep  and  fudden  fwoomng, 
wherein  the  patient  continues  without  any  {entitle  heat,  mo¬ 
tion,  fenfe,  or  rdpiration,  and  is  feized  with  a  cold  fweat 
over  the  whole  body;  all  the  parts,  in  the  mean  time,  turn¬ 
ing  pale  and  cold,  as  if  he  was  dead.  See  Medicine,  n°  98. 
and  272. 

Syncope,  in  grammar,  an  elifion  or  retrenchment  of  a 
letter  or  Syllable  out  of  the  middle  of  a  word,  as  caidus  for 
ca  lidus . 

SYNDIC,  in  government  and  commerce,  an  officer,  in 
divers  countries,  intruded  with- the  affairs  of  a  city  or  other 
community,  who  calls  meetings,  makes  rep  re  fe  mat  ions  and 
folicitation3  to  the  nrniilry,  magiftracy,  See.  according  to 
the  exigency  of  the  cafe. 

SYNECDOCHE,  in  rhetoric,  a  kind  of7  trope  frequent 
among  orators  and  poets.  See  Oratory,  n°  s 6. 

SYNECPHONESIS,  in  grammar,  a  coalition,  whereby 
two  fyllables  are  pronounced  as  one  ;  being  much  the  fame 
as  Synaloepha  and  Syn^resis. 

SYN  EURO  SIS.  See  Anatomy,  n°  2- 
SYNGENESTA,  (^»  and  “  congeneration),” 

the  name  of  the  19th  clafs  in  Linnaeus’s  artificial  fyflem  ; 
comprehending  thofe  plants  which  have  the  anthers  united 
into  a  cylinder.  The  orders  are  fix:  1.  Polygamia  asqualis. 
2.  Polygamia  fuperflua.  1.  Polygamia  fruihanea.  4.  Po¬ 
lygam  a  neceffaria.  5.  Polygamia  fegregata.  6.  Monoga- 
mia.  The  five  firft  orders  contain  the  compound  flowers, 
arid  form  a  clafs  truly  natural 

SYNGNATHUS,  Pipe-fish,  according  to  Linnaeus,  a 
genus  belonging  to  tne  clafs  of  amphibia ,  and  order  of 
nantesy  but  arranged  by  Gmelin  more  properly  under  the 
clafs  of  p:f(?Sy  and  order  of  branchiajhgi.  The  head  is 
fmall  ;  the  roilrum  fomewhat  cylindrical,  long,  and  turned 
up  at  the  point,  where  the  mouth  is  placed,  which  is  covered 
with  a  lid  or  valve,  i  he  gills  are  covered  in  the  fame  man¬ 
ner.  The  body  is  covered  with  a  ftron.  cruft,  and  has  no 
ventral  fins.  There  are  eight  fpecies  ;  the  tetragonus,  ty- 
phele,  aens,  pelagicus,  aequoreus,  ophidion,  barbarus,  and 
hippocampus.  i.  hrec  of  thefe  are  found  in  the  Britifh 
fcas,  viz-. 

,  *•  ^'he  barb  arm,  or  longer  pipe  fifh.  One  deferibed  by 
Sir  Robert  Sibbald,  wras  two  feet  in  length  ;  that  examined 
by  Mr  Pennant  only  16  inches.  The  nofe  was  an  inch 
long,  compreffied  fidewife,  and  the  end  of  tire  lower  man- 
dihle  turned  up  ;  the  aperture  of  the  mouth  was  very  fmall. 
i  he  irides  were  red  ;  behind  eaeh  eye  was  a  deep  brown 
hue.  g  he  body,  in  the  thickeft  part,  was  about  euual  to 
a  f  wards  quill,  hexangnlar  from  the  end  of  the  dorfal  fin  ; 
from  thence  to  the  tail,  quadrangular.  The  belly  was 
fin  htly  carmated,  and  marked  along  the  middle  with  a 
dufky  line.  Under  the  tail,  commencing  at  the  anus,  is  a 
fulcus  or  groove  fix  inches  and  a  half  long,  covered  by  two 
‘  r°^Itud  nal  valves>  wh,ch  concealed  a  multitude  of  young 
f  ffi.  On  crulhing  this  part,  hundreds  may  be  obftrved  to 
crawl  out, 

2-  The  acus,  or  (liortei  pipe-fifli,  ;s  thicker  than  the  for- 
11  has  been  I  ten  of  the  length  of  io  inches.  The 
f"  ,  of  ll'e  body  in  Come  is  hexangular,  in  others  hep. 
angular.  The  mouth  is  formed  like  that  of  the  former  : 
t  ie  inc.es  ate  yellow  :  clofe  behind  the  head  are  the  pedo- 
ral  fins,  which  are  fmall  and  fhort.  On  the  lower  part  of 
e  ack  is  one  narrow  fm  ;  beyond  the  vent  the  tail  com- 
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men  es,  winch  is  long  and  quadrangular.  At  the  extre*  Synncha 
mity  is  a  fin  round  and  radiated.  The  body  is  covered  g  „  ^ 
with  a  ftrong  cruft,  elegantly  divided  into  fmall  compart- 
ments.  The  belly  is  white  :  the  other  parts  are  brown. 

3.  r^^ie  ophidion,  or  little  pipe- fifh,  feldom  exceeds  five 
inches  in  length,  is  very  (lender,  and  tapers  off  to  a  point. 

It  wa'nts  both  the  pectoral  and  tail  fins  ;  is  covered  with  a 
frnooth  fit  in,  not  with  a  ‘emit  as  the  two  former  kinds  arc. 

The  nofe  is  Ihort,  and  turns  a  little  up  ;  the  eyes  are  pro¬ 
minent.  On  the  back  is  one  narrow  fin.  This  fpecies  is 
not  viviparous  :  on  the*  belly  of  the  female  is  a  long  hollow, 
to  which  adhere  the  eggs,  dilpofed  in  two  or  three  rows. 

They  are  large,  an  1  riot  numerous.  The  fynonym  of  fir* 
pent  is  11  fed  in  feveral  languages  to  exprefs  thefe  fifh  :  the 
French  call  one  fpecies  arueu /,  from  a  foil  of  fnake  not  un¬ 
like  the  blind  worm  :  the  Germans  call  it  meherfchlange  ;  and 
the  Cornifh  the  fea -adder. 

1  he  Sea-horfe,  which  was  chided  by  Artedi  under  the 
Synga  thus,  is  now,  hy  later  ichthyologifts,  arrangedunder 
Trichecus  ;  which  fee. 

SYNOCHA,  and  Synochus,  in  medicine,  the  name* 
of  two  Ipecies  or  continued  fever.  See  Medicine,  n9  164. 

SYNOD,  in  aftronomy,  a  conjunbh’on  or  concourfe  of 
two  ot  more  ftars  or  planets,  in  the  fame  optical  place  of  the 

heavens. 

Synod  fignifies  alfo  a  meeting  or  affemhly  of  ecclefiaftN 
cal  perions  to  coufult  on  matters  of  religion. 

Or  thefe  there  are  four  kinds,  viz.  1.  General \  or  ec  umenical,. 
where  bifhops,  &c.  meet  from  all  nations.  Thefe  were  firft 
called  by  the  emperors,  afterwards  by  Chriftian  princes ; 
till  in  later  ages  the  pope  ufurped  to  h.imfelf  the  greatefi: 
fhare  in  this  bufinefs,  and  by  his  legates  prefided  in  them 
when  called.  2.  National,  where  thofe  of  one  nation  only 
come  together,  to  determine  any  point  of  do&rine  or  dif- 
cipline.  I  he  firft  of  this  fort  which  we  read  of  in  England, 
was  that  of  Herudford  or  Hertford,  in  673,  and  the  la  it 
was  that  held  by  cardinal  Pole,  in  1555.  3.  Provincial, 

where  thofe  only  of  one  province  meet,  now  called  the  con* 
vocation.  4.  Diocejan ,  where  thofe  of  but  one  diocefe 
meet,  to  enforce  canons  made  by  general  councils,  or  na¬ 
tional  and  provincial  fynods,  and  to  coufult  and  agree  upon 
rules  of  difeipline  for  themfelves.  Thefe  were  not  wholly- 
laid  afide,  till  by  the  a&  of  fiibmiffion,  25  Hen.  VIII.  qj 
19  it  was  made  unlawful  for  any  fynod  to  meet,  but  by 
royal  authority.  See  Council  and  Convocation. 

Synods,  Provincial ,  in  the  Government  of  the  Church  of 
Scotland.  See  Presbyterians,  n9  14. 

SYNOD  ALS,  or  Synodies,  were  pecuniary  rents  (com- 
ruoniy  of  two  {hillings),  paid  to  the  bifhop,  or  archdeacon,  at 
the  time  of  their  Eafier  viiitation,  by  every  parifh  prieft. 

They  were  thus  called,  bccaufe  ufually  paid  in  fynods  ;  be- 
caufe  anciently  bifhops  ufed  to-  vjfit  and  hold  their  diocefart 
fynods  once.  For  the  fame  reaion,  they  are  fome  times  alfo 
cieaominated  fynodaltca  ;  but  more  ufually,  procurations . 

SYNODICAL,  Something  belongingto  a  lynod.  Thus, 
fynodical  epiftles  are  circular  letters  written  by  the  fynod3 
to  the  abfent  prelates*  and  churches  or  even  thofe  general 
ones  direded  to  all  the  faithful,  to  inform  them  of  what  had 
palled  in  the  fynod. 

SYNOECIA,  in  Grecian  antiquity,  a  feaft  celebrated  at 
Athens  in  memory  of  Thefeus’s  having  united  all  the  petty 
communities  of  Attica  into,  one  Angle  commonwealth  ;  the 
feat  whereof  was.  at  Athens,  where  all  die  affiemblies  were 
to  be  held;  This  feaft  was  dedicated  to  Minerva  ;  and, 
according  to  the  fcholiaft  on  Thucydides,  it  was  held  in 
the  month  Mctagiinion. 

SYNONYMOUS,  is  applied  to  a  word  or  term  that  has 
the  fame  import  or  fignification  with  another. 


Several 
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Several  works  'have  been  competed  for  the  cxprefs  pur- 
pofe  of  explaining  fynonymous  words.  In  1777  a ^ work 
was  publifhed  on  the  Latin  fynonyma  at  Paris  by  M.  Cardin 
Dnmelnil.  The  p.bbe  Girard  publifhed  one  on  the  fynoffiy- 
jnous  terms  of  the  French  language  many  years  ago.  Ano¬ 
ther  was  publifhed  on  the  fame  fuhje&  in  the  year  17^5  by 
the  abbe  Roubaud.  An  account  of  the  Englifh  lynonyma 
was  publifned  by  an  anonymous  author  in  1766  ;  which  is 
a  clofe  imitation,  and  in  fome  parts  a  literal  tranflation,  of 
the  abbe  Girard’s  Synonymes  Frangois .  We  recoiled!,  too, 
of  feeing  fome  efTays  of  Mrs  Piozzi  on  the  fame  fubjedl. 

SYNOVIA,  in  medicine,  a  term  ufed  by  Paracelfus  and 
his  fchool  for  the  nutritious  juice  proper  and  peculiar  to  each 
part.  Thus  they  talk  of  the  fynovia  of  the  joints,  of  the 
brain,  & c. 

SYNTAX,  in  grammar,  the  proper  conftruaion  or  due 
difpofition  of  the  words  of  a  language  into  tentences  and 
phiafes,  See  Grammar  and  Language. 

SYNTHESIS,  in  logic,  denotes  a  branch  of  method,  op- 
pofite  to  analyfis. 

Tn  the  fynthdis  or  fynthetic  method,  we  purfue  the  truth 
by  uafons  drawn  from  principles  before  eflablifhed  or  afhi- 
;med,  arid  proportions  formerly  proved  ;  thus  proceeding  by 
a  regular  chain,  till  we  come  to  the  conclufion.  Such  is 
the  method  in  Euclid’s  Elements,  and  mofl  demonft  rat  ions 
of  the  ancient  mathematicians,  which  proceed  from  defini¬ 
tions  and  axioms,  to  prove  propofitions,  &c.  and  from  thofe 
propofitions  proved  to  prove  others.  This  method  we  alfo 
call  compojitton ,  in  oppofition  to  analyfn  or  refolution .  See 
Analysis. 

SYPHILIS.  See  Medicine,  n°  350. 

SYPHON.  See  Hydrostatics,  n°  25,  26.  Some 
^uncommon  phenomena  in  nature  may  be  accounted  for  upon 
the  principles  of  the  fyphon  ;  as,  for  inftanee,  that  of  reci¬ 
procating  fprings.  See  Pneumatics,  n°  ^73* 

SYRACUSE,  once  a  celebrated  city  of  Sicily,  and  the 
capital  of  the  ifland.  It  was  built,  according  to  i  hue)  ai¬ 
des  and  Strabo,  by  Archias,  one  o!7  the  Heraclidae,  who 
came  from  Corinth  into  Sicily  in  the  fecond  year  of  the  11th 
Olympiad,  deriving  its  name  from  a  neighbouring  marfh  na¬ 
med  Syraco.  What  form  of  government  firft  prevailed  in 
men*  origi-  city  J9  not  known.  Many  have  fuppofed  it  originally 

rally  mo-  have  been  governed  by  kings  :  but  if  this  was  the  cafe, 

narchical.  monarchical  government  mufl  have  continued  only  for 

3  a  very  fhort  time  ;  fince  Arifiotle,  Diodorus  Siculus,  aitd 
Soon  be-  Juflin,  mention  it  as  being  very  early  fubje&  to  a  democra- 
comesde-  ^  rp^e  hiftory,  however,  is  oblcure  and  unimportant  till 
mocratica  .  t*me  Qg  Qe]ori,  when  it  firft  began  to  make  a  confpicu- 

4  'ous  figure. 

Gel  on  fei-  Gelon  was  born  in  the  city  of  Gela  in  Sicily,  of  the  fa* 

zet  on  the  Qf  felines,  who  had  been  created  prieft  of  the  infernal 
overeig!UPg0ps#  He  fignalized  himfelf  in  a  war  carried  on  by  Hip¬ 
pocrates  tyrant  of  Gela  againft  the  Syracufians,  whom  he 
defeated  in  a  pitched  battle,  and  had  well  nigh  taken  their 
city  afterwards.  Having  thus  become  very  powerful  among 
his  countrymen,  he  foon  found  means  to  feize  on  the  fove- 
reignty  for  himfelf.  In  a  fhort  time,  having  put  hi.rfelf  at 
the  head  of  fome  Syracufian  exiles,  he  marched  towards  that 
place,  where  he  was  received  with  loud  acclammations  by 
the  la&ion  to  which  they  belonged  ;  and  by  their  means  ob¬ 
tained  poffellion  of  the  city. 

Gelon,  in  order  to  people  the  capital  of  his  new  domini¬ 
ons,  firft  demolifhed  the  neighbouring  city  of  Camarina,  and 
Tabes  feve-  tranfplanted  the  inhabitants  to  Syracufe.  Soon  alter,  enter- 
ral  cities,  ing  into  a  war  with  the  Megareans,  he  defeated  them,  took 
and  re-  ancy  rafecy  their  cities,  and  in  like  manner  tranfplanted  the 
hhaHtant#  PeoP*c*  Syracufe  thns  became  very  powerful,  and  full  of 
to  Syracufe.  inhabitants ;  and  the  friendfhip  of  Gelon  was  courted  both 
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by  A  then 3  and  Lacedaemon  at  the  time  of  the  Perfan  in 
vafion.  His  alb  fiance,  however,  was  afterwards  rejec-  r—* 
ted,  as  he  in  fitted  upon  being  made  commander  in  chief 
cither  of  the  fleet  or  the  army.  In  the  mean  time  the 
Carthaginians  had  entered  into  a  treaty  with  the  Perfians ; 
by  which  it  was  agreed,  that  the  former  fhould  attack  thofe 
of  the  Greek  name  in  Sicily  and  Italy,  in  order  to  divert 
them  from  affifting  one  another.  Sicily  was  accordingly  6 
invaded  byt.be  Carthaginians  with  a  raft  army;  but  they  Defeat*  th« 
were  utterly  overthrown  by  Gelon,  as  is  related  under  the 
article  Carthage,  n°  7  -  9.  After  this  vi&ory,  the  people 
out  of  gratitude  obliged  him  to  take  upon  himfelf  the  t?tle titie  0f 
of  king;  which  till  that  time  he  had  refuted.  A  decree  king, 
alfo  palled  without  op  portion,  by  which  the  crown  was 
fettled  on  his  two  brothers  Hiero  and  1  hrafybulua  after 

his  death.  .  .7 

The  new  king,  inflead  of  keeping  his  fubjcAff  in  greater  Hn  excel, 
awe,  fludied  the  more  to  make  them  happy  as  he  found  his  1  rtl^D* 
power  increafed  *,  and,  according  to  Diodorus  Siculus,  was 
the  firft  man  who  became  more  virtuous  by  being  raifed  to 
a  throne.  He  was  particularly  famous  tor  his  honefty,  truth, 
and  fincerity  ;  is  faid  never  to  have  wronged  the  meanett  of 
his  fubje&s,  nor  ever  to  thave  promiied  a  thing  which  he 

did  not  perform.  ,  8 

Gelon  died  in  the  year  471  B.  C.  after  having  reigned  Gelon  di«, 
three  or  four  years;  and  was  fucceeded  by  his  brother  Hiero, cec, e j  ^ 
whofe  cliarader  is  differently  drawn  by  different  lnfforian3.  fjUro. 
He  was  twice  encased  in  a  war  with  the  Agrigentines,  and 
drove  from  their  habitations  the  people  of  Catana  and  Naxus, 
fettling  in  their  room  a  colony  of  Syracufians  and  Pelopon- 
liefians.  He  i*  highly  celebrated  in  the  odes  of  Pindar  ; 
and  it  is  certain  that  his  court  was  the  refort  of  men  of  wit 
and  learning,  to  whom  he  behaved  in  the  moil  courteous 
manner  and  with  the  greateft  liberality.  9 

In  459  B.  C.  Hiero  was  fucceeded  by  Thrafybulus  ;  whoThr#*. 
proving  a  tyrant,  was  in  teR  months  driven  out,  and  a  P°"r^n’t>  ^ 
pular  government  reftored  ;  which  continued  for  the  fpace  , 
of  55  years.  Several  perfons  continued  fdr  fome  time 
to  afpire  at  the  fovercign  power ;  and  to  rid  themfelves  10 
ofthefe  afpiring  geniufes,  the  inhabitants  made  a  law  not 
unlike  that  of  the  oftraciim  at  Athens.  By  this  law  the)  mentrfi. 
were  to  write  on  a  leaf  the  names  of  thofe  whom  they  iup^ored. 
pofed  to  be  powerful  enough  to  afpire  at  the  crown  ;  and 
when  the  leaves  were  counted,  he  who  had  the  moil  iuffra- 
ges  againft  him  was,  without  further  inquiry,  banifhed  for 
five  years.  Hus  method  of  weakening  the  intereffs  of  the 
overgrown  citizens  was  called  peta/ifm ,  from  the  Greek 
word  ^<Ta:x;v,  fignifying  a  leaf  ;  but  being  found  to  be  pro-  hut  foon 
du&ive  of  great  inconveniences,  by  driving  out  of  the  coun-afrer  abo* 
tiy  all  thofe  who  were  moft  capable  of  governing  the  cona-iifte  • 
rnonwealth,  the  law  was  repealed  foon  after  it  had  been  ^ 

enadled.  #  .  ,  p|ic  siruli 

About  this  time  the  Syracufians  entered  into  a  war  with  fubdi.ed. 
the  Siculi,  which  terminated  in  the  total  iubje&ion  of  the 
latter  ;  after  which  Syracufe  became  fo  powerful,  that  it  m 
a  manner  gave  law  to  the  whole  ifland.  The  Greek  c,*ie?gvraCJfiini 
indeed  enjoyed  a  perfect  liberty  ;  but  they  all  acknowledged^^ 
Syracufe  as  their  metropolis  ;  by  degree's,  however,  the  lat  hiUghty. 
ter  began  to  affume  fuch  an  authority  over  them  as  was  to¬ 
tally  fnconfiftent  with  liberty;  and  this  ^  occahoned  many 
wars,  which  involved  them  in  much  diftrefs  and  danger. 

They  began  with  the  Leontines,  whofe  territory  they  iaid  1^ 
wr?.fte,  and  reduced  their  city  to  great  ftraits.^  Leontim  ^ ^e- 


wT?.lte,  and  reduced  tneir  city  ro  # .  ,  rjieA 

an  Athenian  colony  ;  and  this  fnrnifiied  the  Athenians,  w  0T1jans  ^ 
h?.d  already  meditated  the  conqueft  of  Sicily,  with  a  pre-ov„ftt^ 
tence  to  attack  the  Syracufians  with  their  whole  force.  n 
der  colour  of  affifting  their  countrymen,  therefore,  they  lent 
a  fleet  of  250  fail  to  Sicily ;  but  the  Leontines, 
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Syracufe.  that  their  pretended  allies  aimed  at  nothing  lefs  than  the 

t - y - 'conqtidl  of  the  whole  ifland,  concluded  a  peace  with  Syra- 

cufe  ;  and  the  difappointed  Athenians  vented  their  rage  up¬ 
on  thofe  who  had  advifed  and  conduced  the  expedition. 

In  416  B.  C.  a  difpute  happening  between  the  inha¬ 
bitants  of  Egefta  and  Selinus  concerning  fome  lands  which 
the  latter  had  feized,  the  Egeftines  applied  for  affiftance  to 
Agrigentum,  Syracufe,  and  even  to  Carthage.  But  as  none 
of  thefe  Hates  cliofe  to  interell  themfelves  in  their  quarrel, 
they  applied  at  lad  to  the  Athenians,  who  joyfully  accepted 
of  the  opportunity  of  again  interfiling  in  the  affairs  of  Sicily. 
Though  the  Ege Hines  were  but  an  inconfiderable  people, 
they  had  engaged  to  pay  all  the  troops  that  fhould  be  em¬ 
ployed  in  the  war  ;  but  this  appearing  doubtful  to  the  Athe¬ 
nians,  they  fent  ambalfadors  to  inquire  into  the  Hate  of  the 
ifland  in  general,  and  particularly  that  of  Egefta.  The 
Egeftines  impofed  on  thefe  ambaffadors  by  producing  a  great 
ofecl  on  nUmber  of  gold  and  filver  vefTels  which  they  had  borrowed 
!tLe»S  L  5  '  f°r  ^ie  purpofe  ;  fo  that  the  populace  of  Athens,  dreaming 
of  nothing  hut  conqnefts  to  be  made  without  any  exper.ee, 
became  obftinately  bent  on  the  war.  Nicias,  a  man  of  great 
influence  at  Athens,  attempted  to  (how,  that  as  Athens  was 
then  engaged  in  a  dangerous  war  with  Sparta,  it  was  im- 
poflible  to  fpare  a  force  fufficient  to  reduce  the  ifland  ;  but 
the  contrary  opinion  being  efpoufed  by  Alcibiades,  at  that 
time  the  moH  eloquent  fpeaker  in  Athens,  Nicias  was  over- 
Ill-ground-  ruled,  and  obliged  to  engage  in  the  expedition.  The  force 
e  l  enufi.  be  required  was  only  5000  land  forces  and  ico  galleys, 
the  Atiie  which,  however  inadequate  to  the  purpofe  it  may  frem, 

mans.  the  Athenians  were  fo  fure  of  fuccefs,  that  the  officers,  be¬ 
fore  they  fet  fail,  had  a  conference  with  the  fenate  concern¬ 
ing  the  diipofai  of  the  Sicilians.  In  this  conference  it  was 
agreed,  that  the  Selinuntines  and  Syracufians  their  fuppo- 
■  fed  allies  fhould  be  carried  off  and  fold  for  flaves,  and  the 
refl  obliged  to  pay  an  annual  tribute  and  live  according  to 
the  Athenian  laws. 

With  thefe  fanguine  expectations  the  Athenian  forces 
embarked  to  the  number  of  7000  ;  for  fuch  was  their  ea.rer- 
nefs  for  the  expedition,  that  2000  more  enlifted  themfelves 
than  Nicias  had  required.  They  firft  failed  to  the  ifland  of 
Egina,  and  Irom  thence  to  Corcyra,  where  they  had  appoint¬ 
ed  the  place  of  rendezvous  for  their  allies  and  the  traniports. 
On  their  arrival  they  fet  fail  again,  and  landed  on  the  coaft 
of  Italy,  with  a  view  to  engage  feme  of  the  Italian  cities  in 
their  quarrel  ;  but  finding  this  impoffible,  they  fent  iome 
fhips  to  cruife  off  the  coaft  of  Sicily,  in  order  to  find  out  a 
proper  place  for  landing,  and  at  the  fame  time  to  know  what 
treafure  the  Egeftines  could  contribute  towards  carrying  on 
the  war,  w  hich  had  been  undertaken  for  their  fake.  Thefe, 
on  their  return,  acquainted  the  generals,  that  the  Egeftines 
had  impofed  on  them,  and  were  a  poor  indigent  people,  who 
ftines!  ^C"  °n V  3°  talents  in  the  treafury.  On  this  information 
a  council  of  war  was  called,  in  which  Nicias  gave  it  as  his 
opinion  that  they  fhould  fail  to  Selinus,  which  had  been  the 
firft  occafion  ot  this  expedition  ;  and  then,  if  the  Egeftines 
performed  their  promife,  and  fupplied  the  army  "with  a 
month’s  pay,  to  oblige  the  Selinuntines  and  Egeftines  to 
come  to  an  agreement,  and  tlien  return  to  Athens  without 
engaging  in  fuch  an  expenfive  war.  Alcibiades,  however, 
again  oppofed  Nicias  ;  thinking  it  highly  dilhonourable  to 
return  home  without  doing  any  thing,  after  having  been  at 
the  expence  of  fitting  out  an  armament.  Me  therefore, 
urged,  that  they  fhould  folicit  the  cities  of  Sicily  to  enter 
into  a  confederacy  agaiuft  the  Syracufians  and  Selinuntines ; 
and,  in  cafe  they  found  them  difpofed  to  come  into  their 
meal u res,  to  attack  either  Syracufe  or  Selinus.  Another 
of  the  Athenian  geneials  was  for  laying  fiege  immediately  to 
oyracuie  y  but  the  opinion  of  Alcibiades  prevailing,  they 
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fet  fail  for  Sicily.  Having  accordingly  landed  in  that  ifland;  Syracuf<v 
they  reduced  feveral  places ;  but  Alcibiades  in  the  mean 
time  being  recalled,  Nicias  and  Lamachus  were  left  to  con-  Fe.educe  fe— 
dudfc  the  war  as  they  belt  could.  At  firft  they  were  fuccefs- veral  places*, 
ful,  poffeffing  themfelves  of  a  ftrong  poft,  and  put  the  Sy-  20 
racuiians  to  flight  ;  foon  after  which  they  received  confider- ™ 
able  fupplies  both  of  men,  money,  and  proviiions,  from  a*d  pol^f3/ 
Athens,  as  well  as  from  their  Sicilian  allies.  The  Syracufians  themfelves 
alfo  received  afliftance  from  the  Lacedaemonians  under  the  of  a  ftrong’ 
command  of  an  experienced  officer  named  Gy/ippus.  Be-Poft> 
fore  thefe  arrived,  the  Athenians  had  pofTefted  themfelves 
of  an  important  poft  named  EpipoU>  which  being  a  very 
fteep  hill,  ftood  without  the  city  and  commanded  it.  Im¬ 
mediately  after  this  the  city  was  invefted  inform.  The  ar 
inhabitants  made  frequent  and  vigorous  failles ;  but  were  Syracufe  in*- 
always  repulfed  with  lofs.  In  one  of  thefe  [allies  Lamachus  veHe<k 
was  (lain  ;  and  thus  Nicias  became  iole  commander.  He 
then  caufed  the  canals  to  be  cut  by  which  water  was  con¬ 
veyed  into  the  city ;  upon  which  the  Syracufians  began  to 
think  of  capitulating.  From  this,  however,  they  were  foon  22 
after  prevented  by  the  arrival  of  Gylippus  with  the  Spartan  Gyhppu* 
auxiliaries.  On  this  they  prepared  for  making  vigorous fome  ^par., 
[allies,  in  order  to  facilitate  the  entrance  of  Gylippus.  While  tap*  to  the’ 
they  were  making  thefe  preparations,  Gylippus  himfelf  ap-  refir f  of  Sy~ 
peared  at  the  head  of  30CO  foot  and  200  horfe.  Making  racuk' 
diredfly  for  Epipoix,  where  Nicias  had  fortified  himfelf  in 
a  caftle  named  Labdalon ,  he  drew  up  his  fmall  army  under 
the  walls  ;  and  fent  an  herald  to  Nicias,  letting  him  know 
that  he  would  allow  him  only  five  days  to  leave  Sicily.  To  ^ 
this  meffage  Nicias  returned  no  anfwer ;  but  Gylippus  foon  Takes  a 
after  attacked  the  fort,  carried  it  by  ftorm,  and  put  to  thefort>and 
fword  all  the  Athenians  that  were  in  it.  This  opened  for^tersth^ 
him  a  way  into  the  city,  where  he  was  received  with  loud 
acclamations. 

The  fortune  of  the  war  was  again  changed.  The  Athe¬ 
nians  gained  an  advantage  by  land,  but  were  next  day 
defeated  with  confiderable  lots.  The  Syracufians  received 
frefli  itipphes  from  Corinth,  and  the  Athenians  fiom  their 
own  country.  Many  engagements  both  by  fea  .and  land 
took  place,  in  which  the  fuccefs  was  ultimately  in  favour  of  24 
the  Syracufians  At  laft  the  Athenian  affairs  weie  totally  Athenians 
ruined  by  the  lofs  of  a  fea-fight,  in  w  hich  60  of  their  fhips £otahy 
were  taken  or  deftroyed,  and  the  reft  left  quite  unferviceable.jfate  at 
In  this  defperate  htuation  it  was  determined  to  abandon 
their  fhips,  and  retire  that  very  night  to  the  city  of  their’ 
confederates.  The  Syracufian  commander,  fufpedfing  that 
this  would  he  the  cafe,  ordered  all  his  forces  to  be  in  readi- 
nefs  to  prevent  them  from  effe&ing  their  purpofe.  But  as 
the  people  were  then  in  the  height  of  their  rejoicing  for  the 
late  victory,  they  refuied  to  take  up  arms  again  until  they  ay 
had  refted  for  iome  days.  On  this  Hermocrates  the  general 
fent  to  the  Athenian  camp  fome  horfemen,  who  were  to  fiance 

for  friends,  and  to  advife  Nicias  not  to  quit  his  camp,  whi choral!  °  ^ 
was  well  fortified,  fince  the  Syracufians  lay  in  ambufh  for 
him,  and  had  feized  on  all  the  paftes  leading  to  the  cities  of 
their  allies.  To  this  falfe  advice  Nicias  gave  too  eafy  credit, 
and  did  not  march  out  till  the  third  day,  whea  his  antago- 
nift  Hermocrates  had  prevailed  upon  his  forces  to  march 
out.  The  Athenians  and  their  allies  alfo  marched  out  toHarafled  ir* 
the  number  of  no  lefs  than  40,000  ;  but  finding  themfelves  their  re- 
fhut  up  on  alL  lides,  and  being  obliged  to  fight  their  way treat* 
through  every  outlet,  they  foon  funk  into  the  deepeft  de- 
[pair.  Nicias  did  his  utmoft  to  encourage  them;  and  at. 
laft  fucceeded  fo  far  that  they  marched  out  in  two  bodies, 
both  drawn  up  in  proper  order.  The  vanguard  led  by  Ni-Part  of  th-s 
cias  continued  to  keep  together,  and  advanced  in  good  or-armyfur“ 
der  ;  but  half  the  rear,  commanded  by  Lcmoilhenes,  loft!erK*erSjl 
their  way  in  the  eight,  and  were  obliged  to  iurreiwkr*  Ni- 


C130 


4 


SYR  r  2 '  6  1  SYR 


Syricufe. 


*8 

The  reft 
defeated 
with  great 
ila  ugh  ur. 


39 

The  re¬ 
mainder 
furrendcr, 
arid  are 
cruelly  ti¬ 
led. 


etas  being  informed  of  this  misfortune,  offered  to  pay  the 
whole  expence  of  the  war,  provided  he  was  allowed  to  mai  eh 
off  with. his  men.  But  this  being  rejected,  he  fet  ouf,  tho’ 
galled  all  the  way  by  {bowers  of  darts  from  his  enemies. 
Arriving  at  a  river  called  Afmarus ,  they  ruftied  into  it  with¬ 
out  any  order ;  in  which,  con fufion  the  Syracufian  caval¬ 
ry  attacked  them  fo  defperately,  that  iS,ooo  perifhed, 
and  the  river  for  many  miles  was  dyed  with  their  blood. 
On  this  occafion  the  Athenians  were  fo  prefled  with  thirft, 
that,  unmindful  of  their  danger,  they  drank  the  waters  of 
the  river  all  bloody  as  they  were,  which  gave  their  enemies 
the  better  opportunity  of  flaughtering  them  without  refin¬ 
ance.  The  remainder  furrendered,  on  the  fingie  condition 
of  having  their  lives  faved  ;  but  the  terms  were  fhameftilly 
broke  by  the  Syracufians.  The  generals  were  firft  ignomi- 
nioufly  whipt,  and  then  put  to  death  :  the  common  foldiers 
were  thruft  down  into  quarries,  where  they  were  allowed 
only  two  final!  meafnres  of  flour  and  one  of  water  a-day  ; 
and  where,  being  crowded  upon  one  another,  they  fuffered 
inexpreflible  miferies  for  many  months.  Mod  o:  them  perifh¬ 
ed  by  this  cruel  treatment,  and  the  few  who  furvived  were 
fold  for  flavcs. 
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'The  war  wa?  fcarce  ended,  when  a  new  and  formidable 
inyabon  by  the  Carthaginians  took  place  ;  but  the  event  of 
that  expedition  was  as  unfortunate  to  the  Carthaginians  as 
the  former  had  been,  of  which  a  particular  account  is  given 
under  the  article  Carthage,  n°  12.  et  req. 

In  the  mean  time,  however,  a  con  fid  enable  revolution  bad 
happened  in  Syracufe.  The  city  of  Aerigentum  had  been 
taken  by  tire  Carthaginians,  and  of  the  few  inhabitants  who 
efcaped,  fome  fled  to  Syracufe,  where  they  accufed  the  Sy¬ 
racufian  commanders  of  having  betrayed  the  ciiy  into  the 
hands  of  the  enemy.  Dionyfius,  a  man  of  great  valour  and 
addrefs,  but  who  had  become  very  obnoxious  to  th^  popu¬ 
lace,.  took  this  opportunity  of  attempting  to  retrieve  his 
credit.  He  therefore  fupported  the  accufations  brought 
againil  his  countrymen  by  the  Agrigentines,  and  even  im¬ 
peached  the  magiftrates  as  having  a  fecret  intelligence  with 
the  enemy,  and  attempting  to  introduce  an  oligarchy.  As 
his  fpeech  was  entirely  levelled  againfl  the  more  wealthy 
citizens,  it  was  very  agreeable  to  the  lower  clafs  :  the  com¬ 
manders  were  inftantly  degraded  ;  and  others,  among  whom 
was  Dionyfius,  were  appointed.  Having  once  gained  this 
point,  he  began  to  coniider  how  he  might  get  all  his  col¬ 
leagues  turned  out.  Fortins  purpofe"  he  never  joined  in 
any  council  of  war  with  the  other  commanders,  nor  im¬ 
parted  to  them  his  refolutions,  giving  out  that  he  could  not 
trufl  them,  and  that  they  had  more  regard  for  their  own 
interefl  than.  the.  welfare  of  their  country.  But  while  he 
was  proceeding  in  this  manner,  the  more  prudent  part  of 
the  citizens,  perceiving  what  he  aimed  at,  complained  of  him 
to  the  fenate  and  magiftrates,  and  fined  him  as  a  diflurber 
of  the  public  peace.  According  to  the  law's,  the  fine  was 
to  be  paid  before  he  could  fpeak  in  public,  and  the  circum- 
ftances  of  Dionyfius  did  not  allow  him  to  difeharge  it.  In 
this  dilemma  he  was  affifted  by  Philiftus  the  hiftorian,  a 
man  of  great  wealth,  who  not  only  paid  this  fine  for  him, 
but  encouraged  hi  in  to  lpeak  his  mind  freely,  as  it  became 
a  zealous  citizen  to  do,  promifmg  to  pay  all  the  fines  that 
ihouid  be  laid  upon  him. 

Being  extricated  out  of  this  difficulty,  Dionyfius  next 
proceeded  to  inveigh,  with  all  the  eloquence  he  was  matter 
o  ,  againil  thofe  who  by  means  of  their  power  or  interefl: 
weie  able  to  oppofe  his  defigns,  and  by  degrees  brought 
them  into  diferedit.  His  next  fcheme  was  to  get  thofe 
exiles  recalled  whom  the  nobility  had  banifhed  at  different 
times ;  as  thinking  that  they  would  fupport  him  with  all 
their  power,  as  well  out  of  gratitude  as  put  of  hatred  to  the 


o'  oofite  party.  Having  gained  this  point  atfo,  he  next  Syracuft 
*  uid  means  to  ingratiate  himfelf  with  the  foldiery  to  fuch  —y— 
a  degree,  that,  under  pretence  of  taking  proper  meafnres  for 
refitting  the  Carthaginians,  he  was  chofen  commander  in  3* 
chief,  with  abfolute  and  unlimited  power.  This  was  noIs 
fooner  done,  than,  pretending  that  his  life  was  in  danger, 
he  chofe  out  1000  men  :or  his  guard,  whom  he  attached 
to  his  interefl:  by  great  promifes.  As  no  perfon  durit  now 
oppofe  him,  he  poffeffed  himfelf  of  the  citadel,  where  all  ^ 
the  arms  an  i  provifions  were  kept  ;  after  which  he  pu- Becomes 
blicly  took  the  title  of  king  of  Syracufe  in  the  year^1^ 

404  B.  C.  Syracufe. 

The  Syracufians  did  not  tamely  fubmit  to  their  new  raa. 
fler :  but  Dionyfius  managed  matters  fo  well,  that  their 
frequent  revolts  anfwered  no  other  purpofe  than  more  cer¬ 
tainly  to  entail  flavery  on  themfdves  ;  and  he  was  allowed 
to  po fiefs  the  throne  without  much  oppofition  till  his  death, 
which  happened  in  the  year  366  B.  C. 

On  the  death  of  Dionyfius,  he  was  fucccedcd  by  his  fon,  Dionjfim 
called  alio  Dionyfius.  He  was  naturally  of  a  mild  and  peace-1** 
able  temper,  averfe  from  cruelty,  and  inclined  to  learning; 
but  his  lather,  to  whom  all  merit,  even  in  his  own  children, 
gave  umb:' a Q-e,  flitted  as  rar  as  poffible  his  good  qualities  by 
a  mean  and  obfeure  education  He  no  fooner  alcended  the 
throne,  than  Dion,  brother  to  Arittomache  the  other  wife 
of  Dionyfius  the  Elder,  undertook  to  co  rect  the  faults  of 
his  education,  and  to  infpire  him  with  thoughts  fuitable  to  ^ 
the  high  ftation  in  which  he  was  placed.  For  this  purpofe  Pu? under 
he  feat  for  the  phiioiopher  Plato,  under  whofe  care  he  imAecareo* 
mediately  put  the  young  king.  'This  inftantly  produced , 
a  reformation  on  Dionyfius;  but  the  courtier®,  dreading  the  Dion, 
cfFeifls  of  the  ohdolophePs  tnftru£lions,  prevailed  on  him  towhoai  he 
ban  ih  Dion,  and  to  keep  Plato  himfelf  in  a  kind  of  impri-^ani‘^es* 
fonment  in  the  citadel.  At  laft,  however,  lie  fet  him  at  li¬ 
berty  ;  upon  which  Plato  returned  to  his  own  country. 

Dion,  in  the  mean  time,  vifited  feveral  of  the  Grecian  ci¬ 
ties,  and  at  iaft  took  up  his  refidencc  in  Athens  ;  but  the 
honours  which  were  every  where  r  aid  him,  raffed  filch  jea- 
loufies  in  the  bre?dt  of  the  tyrant,  that  he  flopped  his  reve¬ 
nue,  and  caufed  it  to  be  paid  into  his  own  treasury.  In  a 
ftiort  time  Dionyfius  again  fe  it  tor  P  to  ;  but  finding  it 
impoffibk  to  diffolve  the  kicndfhip  between  him  and  Dion, 
difg  raced,  and  pinged  him  in  a  v-  -  y  dangerous  fit  nation,  in  ^6 
the  midft  of  aifiiffins  who  hated  him.  Not  daring,  however, Hfo  Plato 
to  offer  him  any  violence,  lie  allowed  him  Coon  after  to  de- 1  '>an! 
part;  revenging  himfelf  on  D*>n,  whofe  eftate  he  fold,  andDv°v:^r£. 
gave  his  wife  Arete  in  marriage  to  Timocrates  one  of  his^nV 
own  flatterers. 

Dion  now  refolved  to  revenge  himfelf  on  the  tyrant  for 
the  many  injuries  he  had  fufla  ned,  and  at  once  to  deliver 
his  country  from  the  oppreffion  under  which  it  groaned.  y 
He  began  wi*h  raifing  foreign  troops  privately,  by  pioperDrn  nHb, 
agents,  for  the  better  execution  of  his  defign.  Many  Sy-trv 
racufians  of  diftintlion  entered  into  his  icheme,  and  gave  hirn^^ ’ 
intelligence  of  what  patted  in  the  city  ;  but  of  the  exiles,  of  6  T 
whom  there  were  upwards  of  100  dffperfed  up  and  down 
Greece,  only  25  joined  him  ;  fo  much  were  they  awed  by 
the  dread  of  the  tyrant.  The  troops  were  affembled  at~Hsfofce 
the  ifland  of  Zacynthua,  in  number  only  about  800  ;  but  v tv 
who  had  all  been  tried  on  many  occafions,  were  well  difci-at 
plined,  and  capable  of  animating  by  their  example  the  forces 
which  Dion  hoped  to  find  in  Sicily.  When  they  were 
about  to  fail,  Dion  acquainted  them  with  his  defign,  the 
boldness  of  which  at  firft  occafioned  no  fmall  confirmation 
among  them  ;  but  Dion  foon  removed  their  fears,  by  telling 
them  that  he  did  not  lead  them  as  foldiers,  but  as  officers, 
to  put  them  at  the  head  of  the  Syracufians  and  all  the  peo¬ 
ple  ot  Sicily,  who  were  ready  to  receive  them  with  open 
4  arms. 
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Their  pilot  advifed  them  to  land  immediately,  left  they 
(houM  be  overtaken  by  a  violent^ftorm,  which  lie  perceived 
was  approaching  ;  but  Dion,  judging  it  improper  to  land 
To  near  the  enemy,  commanded  him  to  put  to  fea  a^ain,  and 
double  the  Cape. —  This  was  no  fooner  done  than  theflorm 
came  on  ;  and  the  two  veffels  were  driven  on  the  coaft  of 
Africa,  where  they  were  in  great  danger  of  being  loft.  At 
laft  they  arrived  at  thve  port  of  Minoa,  not  far  trom  Agri- 
pentum.  Her,e  they  received  intelligence  that  Dionyfius 
had  fet  fail  for  Italy,  attended  by  a  fleet  of  80  galleys.  On 
this  Dion  refolved  to  take  advantage  of  the  tyrant’s  ab- 
fence  ;  and  immediately  let  fail  for  Syracufe.  On  his  march 
he  prevailed  upon  the  inhabitants  of  Agrigentum,  Gela, 
Camarina,  and  other  cities,  to  join  him.  As  foon  as  he 
entered  the  territories  of  Syracufe,  multitudes  flocked  to 
him  ;  and  as  nobody  appeared  to  oppofe  him,  he  boldly  en¬ 
tered  the  city,  where  he  quickly  found  himfelf  at  the  head 
*^1  u«  of  50, oco  men.  As  foon  as  he  had  landed  in  Sicily,  Ti- 
ricufe  wirh-mocrates,  to  whom  his  wife  Arete  had  been  given  by  Dio- 
tion°PP°ri~  nyftus>  and  to  whom  the  care  of  the  city  had  been  left,  dif- 
patched  a  courier  to  let  the  tyrant  know  the  danger  in 
which  he  was.  The  meffenger,  when  almoft  at  his  journey’s 
end,  found  himfelf  fo  much  oppreffed  by  fatigue,  that  he 
could  not  help  lyirjg  down  on  the  ground  to  take  fome  reft. 
In  the  mean  time,  a  wolf,  fmelling  fome  meat  which  he  had 
in  his  wallet,  came  to  the  place,  and  carried  off  the  bag  in 
which  was  the  meat,  together  with  the  difpatches.  By  this 
means  Dionyfius  was  prevented  from  receiving  a  timely  ac¬ 
count  ofiDion’s  arrival ;  fo  that  when  he  entered  the  citadel 
4r  by  fea,  feven  days  after  Dion’s  arrival,  he  found  his  affairs 
©‘onyfius  in  a  defperate  fituation.  Upon  this  he  had  recourfe  to  ar- 
?rriv^j  kut  tifice  ;  and  having  amufed  the  Syracufians  by  a  feigned  ne- 
defeated.  got^at^on>  untd  he  obferved  that  they  kept  a  negligent 
guard,  he  attacked  them  all  at  once  with  fuch  fury,  that  he 
had  almoft  taken  the  city.  But  Dion  encouraged  the  fol- 
diers  by  his  example  fo  much,  that  he  at  laft  obtained  a 
complete  victory ;  for  which  they  prefen  ted  him  with  a 
4*  crown  of  gold. 

^Uhe^Syra-  ^  WaS  n°*  however,  before  the  ungrateful  Syracu- 
cuflans  to  ^ians  to  think  of  conferring  quite  different  rewards 

on  their  benefactor.  Dionyfius  had  the  addrefs  to  render 
him  fufpe&ed  by  the  multitude  ;  at  the  fame  time  that  He- 
raclides,  an  excellent  officer,  but  a  fecret  enemy  to  Dion, 
did  all  that  lay  in  his  power  to  fink  his  credit.  In  a  ffiort 
time  Dionyfius  was  obliged  to  fly  into  Italy  :  after  which 
Herachdes,  in  order  to  ingratiate  himfelt  with  the  popu¬ 
lace,  propofed  a  new  divifion  of  lands  ;  infinuating,  that 
they  could  never  enjoy  perfect  liberty  as  long  as  there  was 
fo  much  inequality  in  wealth  and  power  among  the  citizens. 
This  fcheme  was  oppofed  by  Dion,  m  confequence  of  which 
a  general  combination  was  formed  againft  him  ;  and  he  was 
deferted  by  all  excepting  the  foreign  troops  whom  he  had 
-rj  brought  with  him  into  the  ifland.  The  Syracufians  folicit- 
He  is  obli-  ed  even  thefe  to  abandon  the  caufe  of  their  general :  but 

Were  reJeAed  with  difda»n  5  and  Dion,  with  his 
faithful  adherents,  getting  clear  of  the  tumultuous  and  riot¬ 
ous  populace,  took  the  road  to  Leontini.  The  rabble  pur- 
fued  him,  but  were  foon  driven  back  :  and  Dion  reiided  for 
fome  time  at  Leontini,  where  he  was  received  with  all  the 
refpedl  due  to  his  chara&er. 

In  the  mean  time,  the  citadel  ftill  continued  in  the  hands 
ot  the  adherents  of  Dionyfius.  Being  blocked  up  on  all 
A  new  ad-  “v  ^  werefreduced.  to  great  (traits,  and  were  adually 
vantage  ma  ProPoiah  of  capitulation,  when  Nypfius,  an  expen¬ 
ded  over  en.CJ;d  £eneral>  an^  greatly  attached  to  Dionyfius,  appeared 
^ony.with^nnTOOT.^Hdron  of  galleys,  and  a  large  fleet  of 
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men,  and  got*  them  into  the  citadel  j  but  almoft  all  his  gal¬ 
leys  and  fhips  laden  with  com  were  funk  or  taken.  This 
vidlory  proved  the  ruin  of  the  Syracufians ;  for,  giving 
themfelves  up  to  feafting  and  debauchery,  the  enemy  (allied 
out  in  the  night  time  from  the  citadel,  and  rnaffacred  the  -f  helnha- 
citizens  without  mercy.  Being  thus  .made  fenfible  of  thebitant  maf- 
error  they  had  committed,  an  embaffy  was  fent  to  Dion,  facred  by 
intreating  him  to  return  and  fave  the  city  a  fecond  time. 1 
To  this  he  agreed  without  hefitation,  and  inftantly  fet  out^ 
on  his  march  ;  but  in  the  mean  time,  as  the  foldiers  of  Dio¬ 
nyfius,  fatiated  with  (laughter,  had  retired  into  their  fortrefs, 
the  ungrateful  Syracufians  began  to  repent  of  their  having 
fent '  an  embaffy  to  Dion.  The  chief  commanders,  there¬ 
fore,  fent  meffengers  to  (top  liis  march  ;  but  as  fome  of  his 
friends  fent  deputies  to  him  at  the  fame  time,  defiring  him 
to  pay  no  regard  to  the  former  meffage,  he  proceeded  on  his 
journey.  'The  infatuated  multitude  feized  the  gates  in  or¬ 
der  to  difpute  liis  entrance  ;  but  they  paid  dear  for  their  46 
frenzy.  The  Dionyfians  again  fallied  out  upon  them,  and  Afecond 
made  fuch  (laughter,  that  one  would  have  thought  they  hadmaffacrc\ 
left  none  alive  in  the  city.  As  the  troops  of  the  tyrant  well 
knew  that  Dion  was  haftening' to  the  relief  of  the  city,  theyfire^  ^ 
ufed  their  utmoft  endeavours  to  deftroy  it  entirely  before 
Ifis  arrival  ;  for,  after  they  had  murdered  all  the  inhabitants 
they  could  find,  they  fet  fire  to  the  houfes,  by  which  great 
numbers  perifhed.  During  this  confufion  Dion  unexpected¬ 
ly  arrived  ;  and  having  brifldy  attacked  the  enemy,  at  laft 
defeated  them  with  great  (laughter,  driving  the  remainder  47 
into  the  citadel.  During  the  reft  of  the  night,  inftead  of  The  Diony* 
refrefhing  themfelves  after  their  fatigues,  they  affifted  in  ex- fians  ^efeat* 
tinguifhing  the  fire  ;  which  was  not  done  without  great  dan-cfeIt  * 
ger  and  difficulty.  The  citadel  foon  after  furrendered  ;  and  daughter 
Dion  allowed  Apollocrates  the  tyrant’s  fon,  who  command-ky  Dion, 
ed  there,  to  retire  with  five  galleys  to  his  father.  As  foon 
as  Dion  entered  the  citadel,  he  was  met  by  his  fifter  and 
wife  Arete,  whom  he  received  with  affe&ion,  notwithftand- 
ing  her  having  lived  fo  long  with  Timocrates.  He  then 
left  the  Syracufians  in  poffeffion  of  the  citadel,  rewarded  his 
followers,  difmiffed  his  guards,  and  continued  to  live  like  a 
private  citizen. 

.As  foon  as*  Dion  had  got  poffeffion  of  the  city,  Hera- 
elides  had  fnbmitted  to  him,  and  been  received  into  favour  ; 
but  as  his  feditious  and  turbulent  behaviour  ftill  continued’  3 
Dion  at  laft  gave  orders  to  put  him  to  death.  This  aftion-,  J>ion  be- 
however  neceffary,  fo  affe&ed  the  mind  of  Dion,  that  he  be-  comes  me- 
came  melancholy  ;  and  ever  after  imagined  himfelf  haunted  lancl?o!y> 
by  a  frightful  fpedre,  refembling  a  woman  of  gigantic  fta- mur‘ 
ture,  with  the  haggard  looks  and  air  of  a  fury,  "in  a  (hort 
time  after  he  loft,  his  life,  through  the  bafe  treachery  of  Ca- 
lippus,  or  Gylippus,  who  pretended  to  be  his  intimate  friend, 
and  who  immediately  after  caufed  his  wife  and  fifter  to  be 
carried  to  prifon. 

*  Calippus  having  thus  removed  Dion,  foon  made  himfelf 
malter  of  Syracufe,  where  he  committed  all  manner  of 
cruelties  ;  but  was  driven  out,  and  forced  to  fly  to  Rhegi- 
um,  where  he  was  murdered  with  the  fame  dagger  which 
had  killed  Dion.  In  350  B.  C.  Dionyfius  again  made  him- Dionyfius 
*  .  mafter  of  Syracufe  ;  and  being  exafperated  by  his  paftrcft°rc<k 
misfortunes,  tyrannized  worfe  than  ever.  The  Syracufians 
firft  had  recourfe  to  Icetas  tyrant  of  Leontini ;  but  as  the 
Carthaginians  took  this  opportunity  to  invade  them  with  a 
powerful  fleet  and  army,  they  weie  obliged  to  apply  to  the 
Corinthians.  By  them  Timoleon,  a  celebrated  commander, 
was  fent  to  the  affiftance  of  the  Syracufians,  whom  he  found 
in  a  very  diftreffed  fituation  ;  Icetas  being  mafter  of  the  ci¬ 
ty,  the  Carthaginians  of  the  haibour,  and  Dionyfius  of  the 
citadel.  As  all  parties  were  equally  the  enemies  of  Diony- 
K-  k  fius, 
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fins,  he  found  it  impofiible  to  hold  out,  and  therefore  furren- 
dered  himfelf  to  Timoleon,  by  whom  he  tvas  fent  to  Co¬ 
rinth  ;  where  at  laid  he  was  reduced  to  the  necefiity  of teach- 
ino*  a  fchool  for  his  fupport. 

^After  the  expulfion  of  the  tyrant,  Timoleon  withdrew  to 
Cataria,  leaving  only  400  Corinthians,  under  the  command 
of  an  experienced  officer  named  Leon ,  to  guard  the  citadel. 
Thefe  were  immediately  beiieged  by  Icetas'and  the  Cartha¬ 
ginians,  but  Timoleon  found  means  to  relieve  them  in  fpite 
of  all  oppofition ;  and  having  difperfed  emiffaries  through 
the  army  of  Mago  the  Carthaginian  general,  exhorting  the 
mercenary  Greeks  to  forfake  him,  he  was  fo  much  intimi¬ 
dated,  that  in  fpite  of  all  the  remonftrances  Icetas  could 
make,  he  fet  fail  for  Africa,  leaving  his  colleague  to  carry 
on  the  war  in  the  bell  manner  he  could. 

The  day  after  the  departure  of  Mago,  Timoleon  affault- 
ed  the  city  fo  brilkly,  that  the  troops  of  Icetas  were  driven 
from  the  walls,  and  the  Corinthians  became  mailers  of  the 
place.  Timoleon,  by  found  of  trumpet,  invited  the  inha¬ 
bitants  to  come  and  aflift  in  demolilhing  the  citadel  and 
other  caftles,  which  he  called  the  nefts  of  tyrants  ;  after  which 
he  caufed  edifices  to  be  erefled  in  the  place  where  the  cita¬ 
del  had  flood,  for  the  adminiftration  of  juftice.  He  found 
the  city  in  a  mofl  miferable  fituation  :  for  many  having  pe- 
rifhed  in  the  wars  and  {editions,  Snd  others  having  fled  to 
avoid  the  oppreffion  of  tyrants,  Syracufe,  once  fo  wealthy 
and  populous,  was  now  become  almoft  a  defert ;  infomuch 
that  the  horfes  were  fed  on  the  grafs  which  grew  on  the 
market-place.  Timoleon  fupplied  the  city  with  inhabitants 
from  Corinth  and  other  cities  of  Greece,  at  the  fame  time 
that  great  multitudes  from  Italy  and  the  other  paits  of  Si¬ 
cily  referted  thither.  Timoleon  diftributed  the  lands  among 
them  gratis  ;  but  fold  the  houfes,  and  with  the  money  ari- 
flng  from  the  fale  eftabliflied  a  fund  for  the  fupport  of  the 
poor.  Having  thus  reftored  Syracufe,  he  in  like  manner 
delivered  all  the  Greek  cities  of  Sicily  from  the  tyrants  who 
had  taken  poffeffion  of  them,  all  of  whom  he  put  to  death. 
After  this  he  refigned  his  authority,  and  led  a  retired  life, 
honoured  in  the  higheft  degree  by  the  Syracufians,  and  by 
all  the  cities  in  Sicily.  After  his  death  he  was  honoured 
as  a  god  ;  the  expence  of  his  funeral  was  defrayed  by  the 
public;  fpoias,  with  horfc-races  and  gymnaftic  exereiies, 
were  held  annually  on  the  day  of  his  death  ;  and  it  was 
decreed,  that  whenever  the  Syracufians  were  at  war  with 
the  barbarians,  they  Ihould  fend  to  Corinth  for  a  general. 

For  20  years  the  Syracufians  enjoyed  the  fruits  of  Timo- 
leon’s  vi&ories  ;  but  11ewdifturbanc.es  arifing,  in  a  fhort  time 
another  tyrant  ftarted  up,  who  exceeded  all  that  had  gone 
before  him  in  cruelty  and  other  vices.  This  was  the  cele¬ 
brated  Agathocles,  of  whofe  exploits  agaiuft  the  Carthagi¬ 
nians  a  full  account  is  given  under  the  article  CArthage, 
n°  33 — 53.  He  was  poifoned  by  one  Moenon  in  the  year 
289  B.  C.  after  having  reigned  28  years,  and  lived  95. — 
A  fucceffion  of  tyrants  followed,  till  at  laft  the  city,  being 
held  by  two  rivals,  Toenion  and  Sofiftratus,  who  made  war 
within  the  very  walls,  Pyrrhus  king  of  Epirus  was  invited 
into  Sicily,  in  order  to  put  an  end  to  thefe  diftra&ions.  He 
willingly  complied  with  the  invitation ;  arid  was  everywhere 
received  with  loud  acclamations,  as  the  deliverer  not  only  of 
Syracufe,  but  of  all  Sicily.  As  he  had  a  fine  army  of  30,000 
foot  and  5000  horfe,  with  a  fleet  of  200  fail,  he  drove  the 
Carthaginians  from  place  to  place,  till  he  left  them  only  the 
two  ft  mug  pofl.s  of  Eryx  and  Eilybseum.  The  former  of 
thefe  he  tooV-by  affault,  and  was  himfelf  the  firft  man  who 
mounted  the  walls,  after  having  killed  a  great  number  of 
Africans  with  his  own  hand.  The  Mamertines  likewife, 
who  had  conquered  a  confiderahle  part  of  the  ifland,  were 
everywhere  defeated  2nd  driven  out* 


fliut  up  in  the  city  ofMeffana.  The  Carthaginians,  alarmed  Syracufe. 
at  the  rapidity  of  his  conquefts,  fent  ambafladors  with  pro- 
pofals  of  peace  upon  very  advantageous  terms  ;  but  Pyrrhus, 
puffed  up  with  the  expectation  of  reducing  the  whole  ifland, 
refufed  to  hearken  to  any  terms  unlefs  they  would  inftantly 
abandon  it.  So  firm  was  he  in  the  belief  of  this,  that  he  R  58 
caufed  his  fon  take  upon  him  the  title  of  king  of  Sicily  ;  buta  hlughty 
in  the  mean  time,  having  difpleafed  the  Sicilians  by  his  arbi- manner,  * 
trary  behaviour,  they  deferted  from  him  in  fucli  numbers  UJd  isobib 
that  he  was  glad  to  fet  out  for  Italy,  for  which  retreat  the  j^to  re- 
embaflies  he  received  from  the  Samnites,  Tarentines,  and  ltajyInt<) 
other  Italians,  furniftied  him  with  an  honourable  pretext. 

He  embarked  in  the  Ihips  which  he  had  brought  with  him 
from  Italy  ;  but  was  met  at  fea  by  the  Carthaginians,  who 
funk  70  of  his  veffels,  and  difperfed  or  took  the  reft  ;  fo  that 
he  laved  himfelf  jn  Italy  only  with  1 2  vefllls,  the  poor  re- 
mains  of  a  fleet  of  200  fail.  No  fooner  were  the  Mainer-  Haraflbd  !iy 
tines  apprifed  of  his  depart  ure,  than  they  difoatched  a  body  the  Manic.- 
of  18,000  men  to  harafs  him  after  his  landing.  Thefe,  ha-tmC8* 
ving  palled  the  liraits  before  him,  polled  themfelves  in 
the  road  which  Pyrrhus  mull  take  in  marching  by  land  to 
Tarentum  ;  and  concealing  themfelves  among  woods  and 
rocks,  attacked  him  unexpedledly,  and  with  great  refolution. 

But  Pyrrhus  behaved  on  this  occafion  with  his  ufual  brave¬ 
ry.  The  attack  being  made  on  his  rear,  he  haftened  thi¬ 
ther,  and  made  a  dreadful  daughter  of  the  enemy,  till  a 
wound  on  his  head  obliged  him  to  retire.  As  he  was  fup- 
pofed  to  be  difabled  by  this  wound,  a  proud  Mamertine,  of 
an  extraordinary  fize,  and  Ihitiing  in  bright  armour,  advan¬ 
ced,  and  with  a  loud  voice  challenged  the  king  of  Epirus, 
if  he  was  yet  alive,  to  a  Angle  combat.  Pyrrhus  imme- Aftonifli- 
diatcly  turned  about,  and  making  a  dreadful  appearance  by^.^^ 
reafon  of  the  blood  which  rail  down  his  face,  flew  at  this0  ' 
new  champion,  on  whofe  head  he  difeharged  fuch  a  furious 
blow,  that  he  cleft  his  body  afunder  ;  one  half  falling  to  the 
right,  and  the  other  to  the  left.  This  incredible  feat,  which 
has  fince  been  aferibed  to  other  warriors,  peihaps  with  as 
much  truth  as  to  Pyrrhus,  fo  much  intimidated  the  Mamer¬ 
tines,  that  they  allowed  his  troops  to  continue  their  march  • 
u  nmole  lied. 

After  the  departure  of  Pyrrhus,  Hiero  the  fon  of  H iero-  Hiero  chu¬ 
cks,  a  defeendant  of  Gelon  the  firft  king  of  Syracufe,  wasren  general 
chofen  general  of  the  forces,  along  with  another  named  Ar- ‘ f ^ 
temidorus .  The  two  generals  had  nothing  more  at  heart ^  • 
than  to  put  an  end  to  the  confufion  and  diforder  which 
reigned  in  the  city  ;  for  which  reafon  they  entered  it  at 
the  head  of  their  forces.  On  this  occafion  Hiero  discover¬ 
ed  extraordinary  talents  Tor  government.  By  mere  dint  of 
infinuation  and  addrefs,  without  Shedding  blood,  or  hurting 
a  fingle  citizen,  he  calmed  the  minds  of  the  people  ;  recon¬ 
ciled  the  fa&ions  ;  and  fo  gained  the  affections  of  all,  that 
he  was  invefted  with  the  whole  civil  as  well  as  military  pow¬ 
er  in  the  Hate.  Soon  a  ter  this,  he  married  the  daughter  fa 
of  one  of  the  firft  citizens  ;  and  having  dnlinguifhed  himfelf  Is  eledel 
by  his  exploits  againft  the  Mamertines, 
elected  king  of  Syracufe,  in  the  year  265  B.  C 

Some  time  after  Micro’s  acceffion  to  the  throne,  he  again 
defeated  the  Mamertines,  and  reduced  them  to  fuch  ftraits, 
that  they  were  obliged  to  call  in  the  Romans  to  their  af- 
fiftauce.  The  confequences  of  this  have  been  fully  related  63 
under  the  articles  Rome  and  Carthage.  Hiero,  who  had  Lives dj1^ 
allied  himfelf  with  the  Carthaginians,  being  himfelf  de^eated1]^  rit 


was  unammoufty-^g  rityv 

1  ra;ufe. 


by  the  Romans,  and  finding 

againft  the  power  of  that  republic,  concluded  an 
with  them  ;  and  continued  faithful,  to  them  even  in  the  time 
of  the  fecond  Punic  war,  when  they  were  in  the  greatejt 
diftrefs.  In  his  reign  flourished  the  celebrated  mathemati- 
till  at  lail  they  were«*cian  Archimedes,  whofe  genius  he  employed  in  fortifying 

the 


r  his  allies  unable  to  protect  him^j  rc. 
republic,  concluded  an  alliance  mans. 
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SYR  [  2j9  ] 

Syracufe.  the  city  of  Syracufe,  by  Innumerable  machines,  In  fuch  a  when  at  a  alliance. 
“—v~“  manner  as  rendered  it  abfolutely  impregnable  to  every  me¬ 
thod  of  attack  known  at  that  time. 

Hiero  died  about  211  B.  C.  and  was  fucceeded  by  his 
grandfon  Hieronymus :  but  he  imprudently  forfook  the 
coimfels  of  his  grandfather,  and  entered  into  an  alliance  with 
the  Carthaginians.  Soon  after  this  he  was  murdered,  in 
confequence  of  his  tyranny  and  cruelty,  and  the  greatefl  dif- 
orderstook  place  in  the  city ;  which  Hannibal,  though  then 
in  Italy,  found  means  to  foment,  in  hopes  of  keeping  the 
Syracufians  in  his  interefl.  This  indeed  he  effected  ;  but 
as  his  own  affairs  in  Italy  began  to  decline  *,  he  could  not 
prevent  Marcellus  from  landing  in  Sicily  with  a  formidable 
army,  which  the  Sicilians  could  by  no  means  refill.  Syra¬ 
cufe  was  foon  inverted  ;  but  the  machines  invented  by  Ar¬ 
chimedes  baffled  all  attempts  to  take  it  by  affault.  It  was 
22  miles  in  compafs,  and  conflfled  properly  of  five  cities  in 
one,  viz.  Ortygia,  Acradina,  Tyche,  Neapolis,  and  Epi- 
polre.—  Ortygia  was  a  fmall  ifland  very  near  the  continent, 
and  might  be  called  the  citadel  of  Syracufe,  being  joined  to 
of  The  ^cra^,na  ,ky  a  bridge.  The  immenie  preparations  which 

mans  by  £  a  c°nful*had  made  for  taking  the  city  by  ftorm,  could  not 
and  land,  have  failed  to  accomplifh  his  purpofe,  had  the  place  been 
otherwiie  defended  than  by  the  contrivance  of  Archimedes. 

1  he  Roman  fleet  confided  of  60  quinqueremes,  befides  a  far 
greater  number  of  other  (hips.  The  decks  were  covered 
with  foldiers  armed  with  darts,  flings,  and  bows,  to  drive 
the  befieged  from  the  ramparts,  which  on  the  fide  of  Acra- 
67  dina  v/ere  wafhed  by  the  fea,  and  to  facilitate  the  approach 
Machine  in-  to  the  walls.  But  a  machine  of  Marcellus’s  own  invention 
venteJ  by  was  what  he  chiefly  depended  on.  He  had  faflened  toge¬ 
ther  fidewife  eight  galleys  of  different  lengths,  which  made 
but  one  large  body,  and  were  rowed  only  by  the  oars  of  the 
outermoft  galleys.  Thefe  eight  galleys  thus  joined,  ferved 
only  as  a  bafis  for  a  machine,  which  was  railed  up  higher 
than  the  higliefl  towers  of  the  walls,  and  had  at  the  top  a 
platform  guarded  with  parapets  in  front  and  on  each  fide. 

I  his  machine  was  called  a  J'ambuca ,  from  its  refemblance  to 
a  n  mil  cal  inftrument  of  that  name,  not  unlike  an  harp. 

The  con fiifs  defi.gn  was  to  bring  his  fambuca  to  the  foot  of 
the  walls  of  Acradina;  but,  while  it  was  at  a  confiderable 
di fiance  (and  it  advanced  very  flow,  being  moved  only  by 
two  ranks  of  rowers),  Archimedes  difeharged  trom  one  of 
his  engines  a  vail  floiie,  weighing,,  according  to  Plutarch’s 
account,  1 250  pounds,  then  a  fecond,  and  immediately  af¬ 
ter  a  third  ;  all  which,  falling  upon  the  fambuca  with  a 
dreadful  noife,  broke  its  fupports,  and  gave  the  galleys  upon 
which  it  flood  fuch  a  violent  fhock  that  they  parted,  and 
the  machine  which  Marcellas  had  raifed  upon  them  at  a  vaft 
trouble  and  expence  was  battered  to  pieces.  At  the  fame 
time,  feveral  other  machines,  which  were  not  vifible  without 
the  walls,  and. confequently  did  not  lc fieri  the  confidence  of 
the  Romans  in  the  affault,  played  incefiantly  upon  their 
fhips,  and  overwhelmed  them  with  fhowers  of  Hones,  rafters, 
and  beams  pointed  with  iron  5  infomuch  that  Marcellus, 
being  at  a  lofs  what,  to  do,  retired  with  all  poffible  hafle, 
and  fent  orders  to  his  land-forces  to  do  the  fame ;  for  the 
attack  on  the  land-fide  was  attended  with  no  better  fuccefs, 
the  ranks  being  broken  and  thrown  into  the  utmoil  confu- 
fion  by  the  Hones  and  darts,  which  flew  with  fuch  noife, 
force,  and  rapidity,  that  they  ftruck  the  Romans  with  ter¬ 
ror,  and  daftied  all  to  pieces  before  them. 

Marceilus,  furpriled,  though  not  difeouraged,  at  this  ar- 
tiiicial  ftorm,  which  he  did  not  expert,  held  a  council  of 
war,  in  which  it  was  icfolved,  the  next  day  before  fun-rife, 
to  come  up  clofe  under  the  wall,  and  keep  there.  They 
‘opes  by  this  means  to  fecure  themlelves  againft  the 
terrible  ftorm  of  ftor.es  and  darts  which  fell  on  the  fhips 
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SYR 

_  _  But  Archimedes  had  prepared  engines 

which  were  adapted  to  all  diflauces.  When  the  Romans  1  v  f 
therefore  had  brought  their  fhips  clofe  under  the  wall,  and 
thought  themfelves  well  covered,  they  were  unexpectedly 
overwhelmed  with  a  new  fhovver  of  darts  and  flones,  which 
fell  perpendicularly  on  their  heads,  and  obliged  them  to  re¬ 
tire  with  great  precipitation.  But  they  were  no  fooner  got 
at  fome  diflance,  than  a  new  fhower  of  darts  overtook  them, 
which  made  a  dreadful  havock  of  the  men,  while  flones  of 
an  immenfe  weight,  difeharged  from  other  machines,  either 
difabled  or  broke  in  pieces  mofl  of  their  galleys.  This  Iofs 
they  fuftained,  without  being  able  to  revenge  it  in  the  lead 
on  the  enemy.  For  Archimedes  had  placed  mofl  of  his  en¬ 
gines  behind  the  walls,  and  not  only  out  of  the  reach,  but 
even  out  of  the  fight,  of  the  enemy  ;  fo  that  the  Romans 
were  repulfed  with  a  dreadful  (laughter,  without  feting  the 
hand  that  occafioned  it  ;*as  if  they  had  been  fighting,  to  ufe 
Plutarch’s  expreflion,  not  with  men,  but  with  the  gods 
themfelves.  What  mofl  harafied  the  Romans  in  the  attack 
by  fea,  was  a  fort  of  crow  with  iron  claws,  faflened  to  a 
long  chain,  which  was  let  down  by  a  kind  of  lever.  The 
weight  of  the  iron  made  it  fall  with  great  violence,  and 
drove  it  into  the  planks  of  the  galleys.  Then  the  befieged, 
by  a  great  weight  of  lead  at  the  other  end  of  the  lever, 
weighed  it  down,  and  confequently  raifed  up  the  iron  of 
the  crow  in  proportion,  and  with  it  the  prow  of  the  galley 
to  which  it  was  faflened,  finking  the  poop  at  the  fame  time 
into  the  water.  After  this  the  Trow  letting  go  its  hold  all 
of  a  fudden,  the  prow  of  the  galley  fell  with  fuch  force  into 
the  fea,  that  the  whole  veffel  was  filled  with  water,  and  funk. 

At  other  times,  the  machines,  dragging  fhips  to  the  fhore  by 
hooks,  daflied  them  to  pieces  again ti  the  points  of  the  rocks 
which  projected  under  the  walls.  Other  vefiels  were  quite 
lifted  up  into  the  air,  there  whirled  about  with  incre¬ 
dible  rapidity,  and  then  let  fail  into  the  fea,  and  funk,  with 
all  that  were  in  them.  l~Iowr  thefe  flupendous  works 
were  effected,  few,  if  any,  have  hitherto  been  able  to  com¬ 
prehend. 

The  troops  under  the  command  of  Appius  fuffered  no 
lefs  in  this  fecond  attack  than  the  fleet.  In  the  whole  fpace 
of  ground  which  the  army,  when  formed,  took  up,  the  laft 
files  as  well  as  the  firft  were  overwhelmed  with  fhowers 
of  darts  and  flints,  againft  which  they  could  not  poffibly 
defend  themfelves.  When  they  had  with  infinite  trouble 
brought  the  mantelets  and  covered  galleries,  under  which 
they  were  to  work  the  rams,  near  the  foot  of  the  wall,  Ar¬ 
chimedes  difeharged  fuch  large  beams  and  flones  upon  them 
as  crnfhed  them  to  pieces.  If  any  brave  Roman  ventured 
to  draw  too  near  the  wall,  iron  hooks  were  immediately  let 
down  from  above,  which,  taking  hold  of  his  clothes  or  fome 
part  of  his  body,  lifted  him  up  in  the  air  and  daftied  out  his 
brains  with  the  fall.  Marcellus,  though  at  a  lofs  what  to 
do,  could  not  however  forbear  expreffing  himfdf  with  plea- 
fantry  :  Shall  we  perfift,  laid  he  to  his  workmen,  in  making 
war  upon  this  Briareus,  upon  this  giant  with  an  hundred 
hands  ?  But  the  foldiers  were  fo  terrified,  that  if  they  faw 
upon  the  walls  only  a  fmall  cord,  or  the  leafl  piece  of  wood, 
they  immediately  turned  their  backs  and  fled,  crying  out’ 
that  Archimedes  was  going  to  difeharge  fome  dreadful  ma¬ 
chine  upon  them. 

The  confuls,  finding  themfelves  thus  defeated  in  every  The  liege 
attempt,  turned  the  fiege  into  a  blockade,  reduced  mofl  ofturned  into 
the  other  places  in  the  ifland,  and  defeated  the  forces  which3  blockade- 
were  fent  againft  them ;  and  at  laft  Marcellus  made  himfelf 
mafter  of  Syracufe  itfelf,  of  which  the  following  account  is 
given  by  Mr  Hooke.  “  He  took  the  opportunity  of  a  fe-  Mr  Hooke’s 
itival,  when  the  foldiers  and  citizens  had  drunk  plentifully  account  of 
to  make  a  detachment  fcale  the  walls  of  Tyche,  in  that  part1 

K  k  2  yiacue. 


SYR  r 

Syracufe,  cf  it  which  was  reared  to  Epipol*,  and  which  was  ill  guard- 
V"—Y~'  ed.  He  prefently  after  poffeffed  himfelf  of  Epipoke  ;  where¬ 
upon  the  inhabitants  of  Neapolis,  as  well  as  Tyche,  fent  de¬ 
puties  to  him,  and  fubmitted.  Marcellus  granted  life  and 
liberty  to  all  of  free  condition,  but  gave  up  thofe  quarters 
of  the  city  to  be  plundered. 

«  Not  with  (landing  this,  there  was  a  great  deal  yet  to  do. 
Acradina  and  Ortygia,  which  were  ftrongly  fortified,  dill 
«  held  out  ;  Hippocrates  and  Himilco  artived  with  their  troops 
to  the  relief  of  the  befieged  ;  and  the  Romans  were  forced 
to  exert  all  their  bravery  and  (kill  to  maintain  the  advantages 
they  had  gained. 

<<  now  a  plague  made  terrible  havock  in  both  ar¬ 
mies.  At  the  firil  breaking  out  of  the  ptllilence,  the  Sici¬ 
lians,  who  ferved  under  Hippocrates  and  Himilco,  difband- 
ed  therofelves,  and  returned  to  their  refpe&ive  homes  ;  but 
all  the  Carthaginian  foldiers  peiifhed,  together  with  thofe 
two  generals.  The  Romans  differed  lefs  by  the  infe£tion  ; 
becaufe,  having  been  a  long  time  before  Syracufe,  they  were 
ieafoned  to  the  air  and  water  of  the  country. 

“  About  this  time  Bomilcar  arrived  on  the  coaft  of  Sici¬ 
ly  from  Carthage,  with  a  fleet  of  130  galleys  and  700  fhip-s 
of  burden  ;  but  was  long  hindered  by  contrary  winds  fiom 
doubling  the  cape  of  Pachynum.  Epicydes,  fearing  the 
Carthaginian  might  fail  back  to  Afiica,  left  the  command 
of  Acradina  to  the  generals  of  the  mercenaries,  and  went 
to  Bomilcar,  in  order  to  perfuade  him  to  fight  the  Roman 
fleet.  The  admiral  would  not  engage,  but  failed  away  to 
Tarentum  with  all  his  galleys,  ordering  his  (hips  of  burden 
to  return  to  Africa.  Epicydes,  thus  frnftrated  of  his  hopes, 
and  knowing  himfelf  unable  to  defend  a  city  already  half 
taken,  retired  to  Agiigentum  ;  whereupon  the  Syracufians 
Tnafiacred  the  commanders  appointed  by  him,  chofe  new 
prsetors  to  govern  in  the  town,  and  fent  deputies  to  Mar¬ 
cellus  to  treat  of  peace.  In  the  mean  time,  the  deferters, 
fearing  to  be  given  up  to  the  vengeance  of  the  Romans, 
perfuaded  the  mercenaries  that  they  alfo  would  have  the 
fame  fate.  Inftantly  the  foldiers  ran  to  arms,  put  to  death 
the  new  praetors,  together  with  many  of  the  Syracufians, 
and  plundered  part  of  the  city.  After  this  (laughter  they 
chofe  fix  generals,  three  to  command  in  Acradina,  and 
three  in  Ortvgia.  Upon  the  return  of  the  deputies  from 
Marcellus,  the  mercenaries  finding  that  their  cafe  was  diffe¬ 
rent  from  that  of  the  deferters,  and  that  there  .was  no  de- 
fign  againfl  their  lives,  became  perfe&ly  fa ti shed,  and  the 
negotiation  went  on.  During  the  courfe  of  the  treaty, 
Marcellus  found  means  to  corrupt  Mericus,  a  Spaniard,  one 
of  the  fix  generals  chofen  by  the  foldiers,  and  engaged  him 
to  admit  the  Romans  into  that  part  of  the  city  where  lie 
commanded.  Mericus,  the  better  to  accomplifh  this  defign, 
feigned  an  extraordinary  zeal  for  the  prefervation  of  that 
place  ;  pretended  not  to  like  that  deputies  fhould  have  leave 
to  go  out  and  in  at  pleafure  ;  and  propofed,  that  for  the 
greater  fecurity  of  the  town,  each  general  fhould  have  a  di- 
ftindl  quarter  afligned  him,  and  be  refponfible  for  any  ne- 
gleft  of  duty  in  it.  The  motion  was  agreed  to  ;  and  upon 
the  diviiion,  that  diflri£t  of  Ortygia  which  extended  from 
the  fountain  of  Arethufa  to  the  mouth  of  the  great  port 
fell  to  his  care.  Marcellus,  informed  of  what  was  done, 
took  his  meafnres  accordingly.  He  fent  a  body  of  troops 
to  that  fide  where  Mericus  commanded,  and  the  Spaniards 
admitted  them  at  the  gate  of  Arethufa.  At  the  fame  time, 
the  proconful  ordered  a  falfe  attack  to  be  made  on  Acra¬ 
dina  ;  which  drawing  almofl  all  the  foldiers  of  the  garrifon 
thither,  Ortygia  was  in  a  manner  left  defencelefs.  Fore- 
feeing  this,  he  had  detached  another  party  of  foldiers  to 
take  advantage  of  it.  Thefe  entered  Ortygia  almofl  with¬ 
out  fighting  5  upon  which  the  deferters  made  their  efcape, 
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the  Romans  giving  them  way  ;  and  the  Syracufians  in  A*  t  Syracufe,  ^ 
cradina,  thus  delivered  from  the  fear  of  the  deferters,  im-  v~lJ 
mediately  opened  their  gates  to  Marcellus,  who  thereby  be¬ 
came  mafler  of  the  whole  city.  . 

u  And  now  the  conqueror,  who  is  faid  to  have  wept  The  city 
during  the  fiege  with  compaflion  for  the  inhabitants,  gaveP^^e^ 
up  both  Ortygia  and  Acradina  to  be  plundered  by  his  medeg^^ 
army,  after  lie  had  fecured  the  late  king’s  treafnres  for  the  led. 
ufe  of  his  republic,  and  the  ftatuc&,  paintings,  and  princi¬ 
pal  ornaments  of  Syracufe  to  ilhidrate  his  triumph.  The 
foldiers  had  orders  to  fpare  the  lives  of  the  citizens  j  but 
they  were  cruel  in  their  avarice,  flew  many  of  them,  and 
among  the  reft  the  incomparable  Archimedes.  He  was 
very  intent  on  a  demonflration  in  geometry,  and  calmly 
drawing*  his  lines,  when  a  foldier  entered  the  room,  and 
clapped  a  fword  to  his  throat.  "  Hold  !  (faid  Archime¬ 
des)  one  moment,  and  my  demonflration  will  be  Sniffled.’* 

But  the  foldier,  equally  regardiefs  of  his  prayer  and  his  de* 
rr.onflration,  killed  him  inftantly.  There  are  different  ac¬ 
counts  of  the  manner  of  his  death  ;  but  all  agree  that  Mar¬ 
cellus  regretted  it  extremely,  and  fhowed  a-  lingular  favour 
to  his  relations  for  his  fake.”  73 

The  city  of  Syracufe  continued  fubje&  to  the  weflern  ^ 
empire  till  its  declenfion,  when  the  ifland  ot  Sicily,  being^ 
ravaged  by  different  barbarians,  the  capital  alfo  under  wen  tracens. 
various  revolutions  ;  till  at  laft,  in  the  9th  century,  it  was 
fo  deflroyed  by  the  Saracens,  that  very  few  traces  of  its 
ancient  grandeur  are  now  to  be  feen.  “  The  ancient  city  of^^ 
Syracufe  was  of  a  triangular  form,  and  confifted  of  fi ^Sicilies™ 
parts  or  towns.  The  circuit,  according  to  Strabo,  amount- voi. 
ed  to  180  ftadia,  or  2  2  Englifh  miles,  and  four  furlongs,  p.  3*7, 
An  account  (fays  Mr  Swinburne)  which  I  once  fufpedled&c* 
of  exaggeration  ;  but,  after  {pending  two  days  in  tracing  the 
ruins,  and  making  reasonable  allowances  for  the  encroach¬ 
ments  of  the  fea,  I  was  convinced  of  the  exadlnefs  of  his 
meafurement. 

“  At  prefent  it  is  flrongly  fortified  towards  the  land,  and 
the  ditches  of  the  baflions  form  the  communications  be¬ 
tween  the  two  havens.  It  is  very  weak  towards  the  fea, 
but  the  (helves  render  it  hazardous  to  debark  on  that  fide. 

The  garrifon  is  one  of  the  bell  appointed  in  the  kingdom, 
but  the  heights  of  Acradina  command  the  works. 

«  About  eighteen  thoufand  inhabitants  are  now  contained 
in  it.  The  dwellings  are  far  from  being  memorials  of  an¬ 
cient  Syracufan  archite&ure  or  opulence.  In  any  other 
fituation  they  might  be  thought  tolerable ;  but  to.  obfervers 
who  refleft  on  the  ftyle  of  thofe  buildings  that  probably 
once  covered  the  fitpie  ground,  the  prefent  edifices  mull 
have  a  mean  appearance.  The  ancient  temple  of  Minerva 
is  now  tfirhed  into  a  cathedral.  The  walls  of  the  cella  are 
thrown  down,  and  only  as  much  left  in  pillars  as  is  neceffary 
to  fupport  the  roof ;  the  intercolumniations  of  the  pery- 
flile  are  walled  up.  This  temple  is  built  in  the  old  Do¬ 
ric  proportions  ufed  in  the  reft  of  Sicily  ;  its  exterior  di- 
menfions  are  185  feet  in  length  and  75  in  breadth.  There 
are  alfo  fome  remains  of  Diana’s  temple,  but  now  fcarcely 
difcernible.  Befides  thefe,  there  are  few  ruins  in  the  ifland  5 
and  one  is  furprifed  that;  any  fhould  exift  in  a  place  which 
has  been  fo  often  laid  wafte  by  enemies,  and  fo  often  fhaken  ^ 
by  earthquakes. 

u  Every  obje£l  here  imprints  a  melancholy  fenfation  on  the 
mind,  while  it  draws  a  comparifon  between  the  prefent 
humble  date  of  things  and  their  once  flouriffiing  condition. 

The  ancients  have  left  pompous  deferiptions  of  the  traffic 
carried  on  in  this  well  fituated  port,  the  almofl  incredible 


wealth  poffeffed  by  its  citizens,  and  the  fplendid  edifices 
upon  which  they  lavifhed  a  great  part  of  their  riches.  I 
had  already  viewed  (fays  Mr  Swinburne)  the  defert 
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of  many  great  ancient  cities, 

;  over  their  remains,  but  never  did  I  feel  the  impreffionof 
pity  and  regret  fo  flrong  as  in  wandering  among  the  rums 
of  Syracufe.” 

SYRIA,  a  very  ancient  kingdom  of  Afia,  lying  between 
the  Mediterranean  on  the  weft,  the  Euphrates  on  the  eaft, 
and  Arabia  Deferta,  Phoenicia,  arid  Paleftine,  on  the  fouth. 

In  ancient  times  this  country  was  called  Aram,  from  A- 
ram  the  youngeft  fon  of  Shem,  who  fettled  here  ;  but  in 
procefs  of  time  the  name  came  to  be  changed  into  Syria , 
from  one  Syrus ,  according  to  fome  ;  though  others  think  it 
is  only  a  contraction  of  the  word  AJfyria.  At  firft  it  was 
undoubtedly  parcelled  out  into  feveral,  petty  ftates  ;  aU  of 
which  feem  afterwards  to  have  been  reduced  under  fubjec- 
tion  to  the  four  principal  ones,  Zobah,  Damafcus,  Hamath, 
and  Gefhnr.  Afterwards  the  whole  country  was  divided  in* 
to  two  parts  only,  viz.  Coelefyria  and  Phoenicia;  though  the 
Phcenicians,  Idumeans,  Jews,  Gazites,  and  Azotites,  or  the 
whole  country  of  the  Philiftines,  was  included.  After  the 
death  of  Alexander,  Syria,  in  the  great  extent  of  the  word, 
was  divided,  according  to  Strabo,  into  Comagene,  Seleucis 
of  Syria,  Coelefyria,  'Phoenice  on  the  fea-coafl,  arid  Judea  in 
the  midland.  Ptolemy,  however,  fubdivides  theie  ;  and  in 
the  Proper  Syria  reckons  only  Comagene,  Pieria,  Cyrrhiili- 
ca  or  Cyrrheftiea,  Seleucis,  Caftiotis  or  Cafiotis,  Chalybo- 
iritis,  Chalcidice  or  Chalcidene,  Apamene,  Eaodicene,  Phoe¬ 
nicia  Mediterranea,  Coelefyria  and  Palmyrene. 

rfhe  hiftory  of  the  ancient  Syrians,  till  the  time  of  thqir 
being  carried  away  by  the  kings  of  Affyria,  is  totally  un¬ 
known,  excepting  a  few  particulars  which  may  be  gathered 
from  Scripture,  and  which  it  is  needlefs  here  to  repeat. 
During  the  continuance  of  the  Affyrian,  Babylonian,  and 
Perfian  monarchies,  the  hiftory  ot  this  country  affords  no¬ 
thing  remarkable;  but  after  the  death  of  Alexander,  it  gave 
name  to  a  very  confiderahle  empire,  which  makes  a  confpi- 
cuous  figure  in  ancient  hiftory.  At  this  time,  however,  it 
was  not  confined  to  Syria  properly  fo  called,  but  compre¬ 
hended  all  thofe  vaft  provinces  of  the  Upper  Afia  which 
formed  the  Perfian  empire  ;  being.  in  its  full  extent,  bound¬ 
ed  by  the  Mediterranean  upon  one  fide,  and  the  river  Indus 
on  the  other.  The  fitft  king  was  .Seleucus,  one  of  the  ge¬ 
nerals  of  Alexander  the  Great  ; 1  who,  after  the  death  of 
that  conqueror,  being  made  governor  of  Babylon,  was 
tempted,  by  the  example  of  Alexander’s  other  captains,  to 
let  up  for  himfelf.  Eumenes,  who  had  fincercly  at  heart 
the  iptereft  of  Alexander’s  family,  folicited  his  afliftance 
againf£Y\ntigonus,  who  had  openly  revolted  ;  but  Seleucus 
not  only  refufed  this  afliftance,  but  attempted  to  deftroy  Eu¬ 
menes  himfelf  with  his  whole  army,  by  cutting  the  fluices 
of  the  Euphrates,  and  laying  under  water  the  whole  plain 
where  they  were  encamped.  Eumenes,  however,  found 
means  to  efcape  the  danger  without  the  lofs  of  a  man.  Up¬ 
on  this  Seleucus  endeavoured  to  gain  over  his  troops :  but 
finding  that  impoflible,  he  made  a  truce  with  Eumenes,  and 
granted  him  a  iafe  paffage  through  his  province;  but  at  the 
fame  time  fent  ail  exprefs  to  Antigonus,  defiring  liim  to  fall 
upon  him  before  he  was  joined  by  the  governors  of  Upper 
Afia.  Antigonus  did  not  fail  to  follow  his  advice  ;  but 
having  prevailed  againft  Eumenes  through  treachery,  he 
next  thought  of  bringing  Seleucus  himfelf  under  fubje&ion. 
On  his  return  to  Babylon,  therefore,  after  having  been  feaft- 
ed  with  his  whole  army  by  Seleucus,  he  demanded  of  him 
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and  had  as  often  mourned  all  his  provinces ;  but  his  fon  Demetrius  being  afterwards 
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^  what  he  had  loft.  Being  furnifhed  by  Ptolemy  Attempts 
with  i  coo  foot  and  200  horfe,  he  fet  out  with  that  (lender  tke  recove- 
force  to  attempt  the  recovery  of  Babylon.  Nothing  couldp  U^Baby- 
have  a  more  defperate  appearance  than  this  undertaking  > 
yet  Seleucus  was  not  difeonraged.  On. his  arrival  at  Carrh3eforc€s 
in  Mefopotamia,  partly  by  force  and  partly  by  perfuaiion, 
he  prevailed  on  the  Macedonians  who  garrifoned  that  place 
to  revolt  from  Antigonus  and  join  him.  Being  thus  rein¬ 
forced,  he  entered  the  territories  of  Babylon,  where  new 
fupplies  were  continually  added  to  his  army ;  his  ancient 
fubje&s  flocking  to  him  from  all  parts,  and  declaring  them- 
felves  ready  to  Hand  by  him  with  their  lives  and  fortunes. 

This  happened  in  eonfequence  of  the  lenity  with  which  they 
bad  been  treated  by  Seleucus  ;  whereas  Antigonus  was  uni-  <5 
verfally  detefted  on  account  of  his  feverity.  —  As  he  ap-  Becomes 
proached  the  city,  thofe  who  favoured  Antigonus  retired 
into  the  citadel,  but  were. loon  obliged  to  furrender  ;  and  in1  c  clt*’ 
that  fortrefs  Seleucus  found  his  children,  friends,  and  domef- 
tics,  whom  Antigonus  had  kept  pri loners  ever  fince  his 
ftight  into  Egypt. 

Seleucus  having  thus  made  himfelf  matter  of  Babylon,  in 
the  year  312  B.  C.  began  to  prepare  for  encountering  An¬ 
tigonus,  who  he  knew  would  foon  attack  him  with  all  his  7 
force.  Nicanor,  governor  of  Media  under  Antigonus,  firftDefeats 
advanced  againft  him  at  the  head  of  10,000  foot  and  7000N*can°r* 
horfe  ;  but  Seleucus,  with  only  3000  foot  and  400  horfe, 
having  drawn  him  into  an  ambufli,  cut  off  almoft  the  whole Suftana* 
of  his  army,  and  fucli  of  the  foldiers  as  had  efcaped  the 
(laughter  willingly  enlifted  under  his  banner. 

I  he  eonfequence  of  this  vi&ory  was  the  fubmiffion  of  all 
Media  and  Sufiana ;  which  alarming  Antigonus,  he  fent  hi* 
fon  Demetrius  with  an  army  of  5000  Macedonian  foot, 

10,000  mercenaries,  and  4000  horfe.  Seleucus  was  then  in 
Media ;  and  Patrocles,  whom  he  had  left  to  take  care  of 
Babylon,  finding  his  force  inadequate  to  that  purpofe,  com¬ 
pelled  the  inhabitants  to  leave  the  city  and  difperfe  them- 
felves  in  the  adjacent  countries,  while  he  himfelf,  with  what 
troops  he  had,  retired  into  two  forts,  which  he  thought 
could  eafily  be  defended.  When  therefore  Demetrius  en¬ 
tered  Babylon,  he  was  furprifed  to  find  it  deferted,  upon, 
which  he  inftantiy  attacked  the  forts.  One  was  quickly 
reduced ;  but  as  the  other  held  out  till  the  expiration  of 
the  time  which  had  been  alluwcd  him  by  his  father,  he  left 
5000  foot  and  iooq  horfe  under  the  command  of  Arche- 
laus  to  carry  on  the  fiege.  With  the  reft  he  marched  away, 
flittering  his  foldiers  to  live  at  difcret.ion  as  he  went  along  ; 
which  fo  provoked  the  Babylonians,  that  they  were  ever  af¬ 
ter  attached  to  Seleucus  as  if  he  had  been  their  natural 
prince. 

On  the  return  of  Seleucus  to  Babylon,  lie  eafily  drove 
out  the  troops  left  by  Antigonus,  recovered  the  cattle 
which  he  had  garrifoned,  and  fettled  Iris  authority  on  fucli 
a  firm  foundation,  that  it  could  never  afterwards  be  moved.  g  * 
Having  then  marched  again  into  Media,  he  defeated  and  Nicanor 
killed  with  his  own  hand  Nicanor  or  Nicator,  whom  Anti-a£Q*n  de- 
gonus  had  fent  againft  him  ;  after  which,  having  fettled  the f^ted  and 
affairs  of  Media,  he  reduced  all  Ferfia,  Ba&ria,  and  Hyrca-  ^ 
fubje&ing  to  his  new  empiye  thefe  and  all  the  other 
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provinces  on  this  fide  the  Indus  which  had  been  conquered. 

.  .  .  Seleucus  being  now  mailer  of  all  the  countries  which  lie 

an  account  of  the  revenues  of  his  province.  Receiving  an  between  the  Euphrates  and  the  Indus,  took  the  title  of  king 
unfavourable  anfwer  to  this  queftion,  Antigonus  was  fo  of  Babylon  and  Media.  But,  not  fatisfied  with  thefe  poflef- 
much  exafperated,  that  bjeucus,  not  thinking  himfelf  a  ftons,  ample  as  they  were,  he  crolTed  the  Indus,  in  order  to 
maten  tor  him  at  that  time,  thought  proper  to  fly  into  E-  conquer  thofe  regions  which  had  fubmitted  to  Alexander 
.1  «•  ,  ,  .  beyond  that  river.  But,  during  the  time  that  the  generals 

vy  me  night  of  Seleucus,  Antigonus  was  left  mafter  of  of  Alexander  had  been  making  war  upon  his  family  and  up- 
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on  one  another,  one  Sandracottus,  a  native  of  India,  had 
driven  out  the  Macedonians,  and  made  himfelf  mafter  of  the 
Cedes  India  whole  .country.  He  oppofed  Seleucus  with  an  army  of 
to  Sandro.  600,000  men,  and  a  prodigious  number  of  elephants ; 

which  intimidated  the  Macedonian  fo  much,  that  lie  offered 
to  leave  Sandracottus  in  quiet  poffeffion  of  lnV  dominions, 
provided  he  would  furnifti  him  with  500  elephants.  To 
IO  this  Sandracottus  readily  affented  ;  upon  which  Seleucus 
Defeats  An- marched  back  into  the  weft  againft  Antigonus,  and,  in  con- 
tigonus,andjuri($ion  W1'th  Lyfimachus  and  Ptolemy,  engaged  and  totally 
cities! mai^ defeated  and  killed  him  at  Ipfus.  After  this  Seleucus 
marched  into  Upper  Syria,  which  he  reduced  entirely,  and 
built  the  city  of  Antioch  on  the  Orontes.  In  the  fame 
country  he  built  feveral  other  cities  ;  one  of  which  he  call¬ 
ed  $ jlcucia,  from  his  own  name  ;  another  Apamea ,  from  his 
wife  Apama,  the  daughter  of  one  Artabazus  a  Perfian;  and 
a  third  Laodicea ,  from  his  mother  Laodice.  He  firft  en¬ 
tered  into  an  alliance  with  Demetrius,  and  married  Strato- 
nice  his  daughter;  but  foon  after  affifted  Lyfimachus  and 
Ptolemy  to  deprive  him  of  the  belt  part  of  his  dominions. 
Thus  Demetrius  being  reduced  fo  low  that  he  could  give 
him  no  farther  jealouiy,  Seleucus  betook  himfelf  to  the 
building  of  another  city,  which  he  called  likewife  Seleuta, 
and  which  flood  on  the  place  where  the  city  of  Bagdad  now 
ftands.  Befidcs  thefe,  lie  built  a  great  many  others;  16  of 
which  lie  called  Antioch ,  from  the  name  of  his  brother  An* 
tiochus  ,*  nine  Seleucia ,  from  his  own  name  ;  three  Apamea , 
from  Apama  his  firfl  wife  ;  one  Stratomcea ,  from  his  fecond 
wife  Stratonice  ;  and  fix  Laodicea ,  from  his  mother  Lao¬ 
dice. 

In  284  Seleucus  entered  into  a  war  with  Lyfimachus, 
with  whom  he  had  hitherto  lived  in  flridt  amity.  Out  of 
36  general  officers  left  by  Alexander  the  Great,  they  two 
only  furvived,  and  both  were  upwards  of  70  years  old.  Ne- 
verthelefs  they  were  both  tilled  with  the  ambition  and  ani- 
mofity  of  young  men.  The  two  armies  met  at  a  place  call- 
ti  ed  Curoptdion  in  Phrygia,  where  an  obftinate  engagement 
Defeats  and  took  place.  Victory  w'as  long  doubtful  :  but  at  laft  Lyfi- 
Iwlls  i.yfi-  machus  was  run  through  with  a  fpear,  and  died  on  thefpot; 

on  which  his  troops  betook  themfelves  to  flight,  and  left 
Seleucus  mailer  of  their  baggage.  This  vidlory  added  to 
the  pofltffions  of  Seleucus  all  thofe  provinces  which  had  for¬ 
merly  been  fubje£l  to  Lyfimachus.  The  former  exulted 
much  in  his  good  fortune  ;  being  chiefly  pleafed  that  he 
was  now  the  laft  of  Alexander’s  captains,  and  by  this  vic¬ 
tory  became,  as  he  fly  led  it,  the  conqueror  of  conquerors ;  and 
on  this  account  he  is  generally  called  Nicator ,  or  the  conque¬ 
rs  himfelf  ror  His  triumph,  however,  on  this  occafion,  was  but  fhort- 
•treafherouf  lived  ;  for,  ieven  months  after,  as  he  was  inarching  towards 
^7  murder-  Macedon  to  take  poffeffion  of  that  kingdom,  he  was  treach- 
eroufly  murdered  by  Ptolemy  Ceraunus,  on  whom  he  had 
conferred  innumerable  favours.  Fhiktierus  prince  of  Per- 
gamus  pui chafed  his  body  at  a  great  price  horn  Ptolemy, 
and  fent  it  to  his  fon  Antiochus  ;  who,  with  extraordinary 
pomp,  burned  it  in  Seleucia  on  the  fea  coafl,  ere&ing  on 
the  place  a  magnificent  chapel,  which  lie  called  from  liis° fur- 
name  Nicatorium . 

Seleucus  was  fucceeded  by  his  fon  Antiochus  Soter,  who 
held  the  empire  19  years.  He  refigned  to  Antigonus  Go- 
natus  all  pretenfions  to  the  crown  of  Macedon ;  and  having 
engaged  in  a  war  with  Eumcnes  king  of  Pergamus,  he  was 
defeated  by  him,  and  obliged  to  yield  up  part  of  his  domi¬ 
nions.  He  died  in  261  B.  C.  and  was  fucceeded  by  his 
fon  Antioch  us  Theos ;  who  having  engaged  in  a  war  with 
1  tolemy  Philadelphia  king  of  Egypt,  the  Parthians  and 
Laclnans  took  an  opportunity  to  revolt,  and  could  never 
afterwards  be  reduced.  In  2H6  B.  C.  he  was  poifoned  bv 
bis  wife  Laodice,  whom  he  had  divorced  for  Berenice  daugh¬ 
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ter  to  Ptolemy,  with  whom  he  made  peace  on  the  revolt  of 
the  Ba&rians.  On  the  death  of  Ptolemy,  Antiochus  dh  Wi,v  — 
vorced  Berenice,  and  took  back  Laodice  ;  who,  to  fecure 
herfelf  againft  the  effe&s  of  his  fickle  difpolition,  poifoned 
him,  as  we  have  juft  mentioned,  and  raifed  to  the  throne  her 
own  fon,  named  Seleucus  Callinicus .  Not  thinking  herfelf Seleucw 
lafe,  however,  as  long  as  Berenice  lived,  Laodice  began  im- Callinicuj, 
mediately  to  concert  meafures  for  putting  both  her  and  her 
fon  to  death.  Berenice  attempted  to  fave  herfelf  by  retiring 
to  Daphne,  where^  {he  (hut  herfelf  up  in  an  afylum  built  by 
Seleucus  Nicator.  There  fhe  was  clofely  belieged  by  the 
fons  of  Seleucus  ;  of  which  the  cities  of  Afia  having  intel¬ 
ligence,  formed  a  confederacy  in  her  favour.  Her  brother 
the  king  of  Egypt  alfo  haftened  to  her  relief  with  a  confi- 
derable  army;  but  before  either  of  thefe  could  come  to  her 
a fli fiance,  both  flic  and  her  fori  were  barharouily  murdered, 
with  all  the  Egyptians  who  attended  them. 

Ptolemy,  on  hearing  the  melancholy  news  of  his  filler’s 
death,  determined  to  take  the  molt  fevere  vengeance  on  herof  hi.8(io* 
murderers.  Joining  his  forces  to  thofe  of  the  Afiatics,  heS^ed 
carried  every  thing .  before  him.  Having  in  the  firft  place  by  Ptoiemy 
put  an  end  to  the  life  of  Laodice,  he  made  himfelf  mafter  of£uerf»et& 
all  Syria  and  Cilicia ;  then  p?. fling  the  Euphrates,  he  fub- 
dued  all  the  country  as  far  as  Babylon  and  tire  Tigris ;  and 
had  not  the  progrefs  of  his  arms  t  een  interrupted  by  a  fedi- 
tion  &hich  obliged  him  to  return  to  Egypt,  it  is  more  than 
probable  that  he  would  have  fubdued  the  whole  Syrian  em¬ 
pire.  As  foon  as  he  was  returned,  Seleucus  attempted  to 
revenge  himfelf  ;  but  his  fleet  being  deftroyed  by  a  violent 
ftorm,  and  his  land  army  defeated  by  Ptolemy,  he  conclu¬ 
ded  a  truce  for  ten  years.  During  all  this  time  the  Parthian 
prince  had  eftablifhed  himfelf  fo  firmly  on  the  throne,  that 
it  was  in  vain  to  think  of  difpoffeffing  him.  However,  as 
foon  as  his  other  affairs  w  ould  permit,  Seleucus  undertook  I7 
an  expedition  againft  Arfaces  the  Parthian  monarch;  by  Selena* 
whom  he  was  utterly  defeated,  taken  prifoner,  and  carried  aefeaed 
into  Parthia,  where  he  died  four  years  after.  He  was  iuc-an.dfakcn 
ceeded  by  his  eldeft  fon  Seleucus  Ceraunus,  a  weak  prince, 
who  was  poifoned  by  a  confpiracy  of  two  of  his  officers, thians. 
when  he  had  reigned  one  year;  after  which  his,  brother  An¬ 
tiochus,  iurnamed  the  Great ,  afeended  the  throne  in  22c 
B.  C.  l8 

In  the  very  beginning  of  Ills  reign,  two  of  his  generals,  Am i^chas 
Alexander  and  Molo,  rebelled  againft  him.  The  former  hadth^ Great* 
been  appointed  governor  ©1  Perlia,  and  the  latter  of  Media; 
but  they,  defpifmg  the  king’s  youth*  refufed  to  obey.  T he 
occafion  of  this  revolt  is  fa  id  to  have  been  their  dread  of  the 
cruelty  of  Hermias  the  king’s  prime  mimller  ;  and  as  they 
hoped  to  draw  into  their  fchemes  Achasus  governor  of  the 
provinces  of  Afia  Minor,  they  doubted  not  of  fuccefs.  In 
this,  however,  they  failed;  but  this  did  not  difeourage  them 
from  proceeding  in  their  rebellion.  Epigents,  the  comman¬ 
der  of  the  troops  about  the  king’s  perion,  advifed  him  to 
march  without  delay  againft  the  rebels;  but  as  Hermias  re¬ 
proached  him  with  treachery  and  a  defign  to  betray  the  *9 
king  into  the  hands  of  his  enemies,  Antiochus  lent  two  ofUn,lefc. 
his  generals  into  the  eaft,  while  he  himfelf  undertook  an  ex- ^efsful  ex¬ 
pedition  againft  Ptolemy  Phikfdelphus,  with  a  view  of  re- peditbn  1* 
covering  Ccelefyria.  In  this  attempt,  however,  he  was  dif-gabifth, 
appointed  ;  and  the  generals  whom  he  had  fent  into  the^P' 
eaft  were  totally  defeated,  and  their  troops  cut  off;  upon 
which  he  determined  to  lay  afide  for  the  prefent  his  Syrian 
enterprife,  and  march  in  perion  againft  the  rebels,  'f  his 
was  again  oppofed  by  Hermias;  but  as  he  found  it  impof- 
fible  to  alter  the  king’s  mind,  the  treacherous  minifter  found 
means  to  get  Epigenes  the  author  of  this  projefr  executed, 
under  pretence  of  holding  a  correfpondence'with  Molo  one 
of  the  rebel  chiefs.  Antiochus  in  the  mean  time  purfued 
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Syria,  his  march  again#  the  rebels,  whom  he  defeated  in  a  pitched 
^  battle  ;  npon  which  their  chiefs  laid  violent  hands  on  thon¬ 
gs  reiTes  felves.  On  his  return  he  received  the  fubmiffion  of  the 
one^ebel-  Atropatii,  a  barbarous  people  in  Media ;  and  put  to  death 
lion,  but  is  his  prime  minifter  Hermias,  whom  he  found  hatching  treach- 
embarraffed croils  defigns  againft  him.  During  his  lifetime,  however, 
by  anotier.  tra;tor>  byaccufing  Aclneus  ou  treafon,  had^  obliged  him 
to  revolt  in  his  own  defence  ;  fo  that  the  king  "had  ftill  two 
important  wars  on  his  hands,  viz.  that  with  Ptolemy  king 
of  Egypt,  and  the  other  againft  Achoeus.  After  fome  de- 
liberation,  he  refolved  to  march  firft  againft  the  king  of  E- 
gypt ;  and  was  at  firft  very  fuccefsful,  reducing  many  cities 
in  Oxlefyria  and  Paleftiue,  and  defeating  the  Egyptians  in 
fs  defeated  a  pitched  battle  :  but  in  the  year  217  B.  C.  being  worfted 
by  the  E-  in  the  battle  of  Raphia,  he  was  obliged  to  abandon  all  his 
conquefts  ;  of  which  Ptolemy  immediately  took  poffeflion, 
and  Antiochus  was  obliged  to  cede  them  to  him,  that  he 
might  be  at  leifure  to  purfue  the  war  againft  Achxus. 

Antiochus  Slaving  made  vaft  preparations  for  his  expedi¬ 
tion,  foon  reduced  A  disc  us  to  fuch  di ft  refs,  that  he  was 
obliged  to  fliut  himfelf  up  in  the  city  of  Sardis,  which  he 
defended  for  fome- time  with  great  bravery  ;  till  at  lull,  be- 
21  ing  betrayed  by  two  Cretans,  he  was  delivered  up  to  the 
Hisfuccef-  king,  and  by  his  order  put  to  death.  Antiochus  then  un- 
fes  in  the  dertook  an  expedition  againft  the  Parfhians,  whom  he  obli¬ 
ged  to  conclude  a  peace  on  very  advantageous  terms.  He 
then  turned  his  arms  againft  the  king  of  Battria,  whom  he 
alfo  compelled  to  agree  to  his  terms  ;  one  of  which  was, 
that  he  fhould  give  him  up  all  his  elephants.  For  the  con¬ 
firmation  of  the  treaty,  the  king  of  Bablria  fent  his  fon  to 
Antiochu3 ;  who  being  taken  with  his  majeftic  mien  and 
agreeable  convevfation,  gave  him  one  of  his  daughters  in 
marriage.  He  then  crofted  Mount  Caucafus,  and  entered 
India  ;  where  having  renewed  his  alliance  with  the  king  of 
that  country,  he  received  alfo  of  his  elephants,  which  in- 
creafed  his  (lock  to  150.  From  India  he  marched  into  A- 
iacliofia,  Drangiana,  and  Carmania,  eftablifhinr  order  and 
difcipline  in  all  thofe  countries  :  then  palling  through  Per- 
iia,  Babylonia,  and  Mefopotamia,  he  returned  to  Antioch, 
after  an  abience  of  feven  years. 

In  the  year  204  B.  C.  Antiochus  entered  into  a  league 
.  with  Philip  of  Macedon,  on  purpofe  to  deprive  Ptolemy  E- 
rfMacedon  P'Phane8»  ttl.e  'nfant  king  of  Egypt,  of  all  his  dominions, 
againft  the  ’The  Egyptians,  however,  put  the  young  king  under  the 
king  of  E-  tuition  of  the  Romans  ;  who  immediately  required  the  con¬ 
federate  princes  to  defift  from  any  enterprlle  againft  the  king 
of  Egypt,  under  the  penalty  of  incurring  the  difpleafuie  of 
the  republic.  Alter  delivering  this  meftage,  M.  Emilias 
Eepidus,  one  of  the  ambaftadors,  repaired  to  Egypt,  where 
he  took  upon  himfeP  the  office  of  regent  and  guardian  to 
the  young  king.  Having  regulated  affairs  there  in  the  belt 
m3r ner  lie  could,  he  returned  to  Rome,  after  having  ap¬ 
pointed  one  Ariftomenes,  an  Acamanian,  to  be  chief  mini- 
Iter  to  the  king.  Ariftomenes  being  a  man  of  prudence 
and  fidelity,  acquitted  himfelf  very  well  in  his  new  ftation. 
Having  taken  care  to  recruit  his  army  as  well  as  he  could, 
he  fent  one  bcopaf*,  a  man  of  great  authority  among  the 
Attolians,  into  that  country,  to  raife  auxiliaries.  Scopas 
foon  railed  an  army  of  6000  TEtolians,  at  that  time  reputed 
the  belt  foldiers  in  the  world  ;  and  having  joined  the  Egyp¬ 
tian  army,  reduced  all  Judea,,  put  a  garrifon  into  the  caftle 
at  Jerufalem,  and,  on  the  approach  of  winter,  returned  to 
Alexandria  loaded  with  booty.  Thefe  exploits,  however, 
■were  performed  when  Antiochus  was  abfent  in  Afia  Minor; 
and  no  fooner  was  he  returned,  than  the  face  of  affairs  was 
changed.  Scopas  was  defeated  in  a  pitched  battle,  where 
one  half  of  his  men  were  deftroyed.  He  himfelf  efcaped  to 
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diers;  but  Antiochus  having  hivefted  the  place,  Scopas  was 
reduced  to  the  necefiity  of  furrendering  at  diferetion.  The 
king  purfued  his  conquefts ;  recovered  all  Paleftine  and  Coe- 
lefyria  ;  after  which  he  invaded  Alia  Minor,  in  hopes  of  re¬ 
ducing  it  alfo,  and  reftoring  the  Syrian  empire  to  the  fame 
extent  it  had  in  the  time  of  Seleucus  Nicator.  The  free  His  con- 
cities  in  Afia  Minor  immediately  had  recourfe  to  the  Ro-luc^8 
mans,  who  fent  an  embaffy  to  Antiochus  ori  the  occafion  ;  th ^Ro-  ^ 
but  as  .both  parties  put  on  thofe  haughty  and  imperious  mans# 
airs  to  which  they  thought  the  greatnefs  of  their  power 
gave  them  a  right,  no  fatisfa&ion  was  given,-  but  every  thing  ^ 
tended  to  an  open  rupture.  While  matters  were  in  this  fi- Hannibal 
tuation,  Hannibal  the  Great  being  obliged  to  leave  his  own  flees  to  him 
country,  fled  to  Antiochus:  from  whom  he  met  with  a *?r f’rotcc~ 
gracious  reception.  As  Hannibal  had,  while  a  child,  fwomtlOD* 
perpetual  enmity  againft  the  Romans,  he  ufed  all  his  eloquence 
to  perfuade  Antiochus  to  make  war  with  them  ;  and  as  the 
many  victories  which  he  had  gained  over  them  left  no  room 
to  doubt  of  his  capacity,  Antiochus  doubted  nothing  of  be¬ 
ing  able,  by  his  affiftance,  to  conquer  t^iat  haughty  people. 

Several  embaffies  palled  between  the  two  nations;  but  chief¬ 
ly  with  a  defign,  on  the  part  of  Antiochus,  to  gain  time. 

Hannibal  endeavoured  to  draw  his  countrymen  into  the 
confederacy  againft  Rome,  but  without  effect,  Antiochus  Antiochus 
having  ftrengthened  himfelf  by  feveral  alliances,  at  laft  refolved  negle&s  the 
to  begin  the  war  in  earneft.  To  confult  on  the  meafuresaf*vic<:  °*j 
proper  to  be  taken,  lie  called  a  council  of  war;  but  exclu-Hannibab 
ded  from  it  the  only  man  whofe  advice  he  ought  to  have 
followed  ;  namely,  Hannibal  the  Carthaginian.  The  rea- 
fon  of  this  was,  that  he  had  become  jealous  of  him  from  the 
too  great  intimacy,  as  he  thought,  which  he  had  kept  with 
the  Roman  ambaffadors.  However,  in  this  council  it  waa- 
agreed  that  the  war  fhould  be  immediately  commenced. 

The  King  himfelf  was  prevailed  upon  by  the  iEtolians  to 
pafs  over  into  Greece,  and  at  the  fame  time  entirely  to  re* 
je&  the  advice  which  Hannibal  had  formerly  given,  of  fend¬ 
ing  him  with  an  army  into  Italy.  Here  he  was  made  gene- 
raliffimb  of  all  the  Greek  forces;  but  made  none  of  thofo  ** 
efforts  that  had  formerly  obtained  him  the  title  of  Greats 
Indeed  it  now  plainly  appeared,  not. only  that  he  was  inca¬ 
pable  of  carrying  on  war  againft  fuch  enemies  as  the  Roa 
mans,  but  even  of  accepting  proper  advice  when  it  was  given,, 
him.  In  another  council,  into  which  Hannibal  was  ad¬ 
mitted,  that  commander  advifed  the  king,  before  he  under¬ 
took  any  thing  elfe,  to  ufe  his  utmoft  endeavours  to  gain- 
over  Philip  of  Macedon  ;  which,  he  faid,  was  a  ftep  fo  im¬ 
portant,  that  if  it  could  be  gained,  they  might,  without 
much  ado,  become  mailers  of  all  Greece.  But  if  Philip, 
could  not  be  prevailed  on  to  make  war  on  the  Romans,  he 
was  of  opinion  that  the  king  fhould  fend  his  fon  Seleucus 
into  Macedon  at  the  head  of  an  army,  and  thus  prevent 
Philip  from  giving  the  Romans  any  affiftance.  But  he  ftill 
maintained,  that  the  only  way  to  defeat  the  Romans  was  to* 
fend  an  army  into  Italy.  This  advice  was  again  reje&ed  ; 
and  the  king  imprudently  became  the  aggreffor,  by  falling 
on  a  body  of  500  Romans  before  war  had  been  declared"!’ 

He  alfo  made  king  Philip  his  enemy,  by  entertaining  the’ 
regent  of  Athamania,  who  was  a  pretender  to  the  crown 
of  Macedon.  To  complete  all,  he  himfelf  fell  in  love,  tho’ His  ftiame- 
above  50  years  of  age,  with  a  beautiful  yoim  r  woman  be3m" 
Chalcis,  whom  he  married  ;  and  became  fo  great  a  flave  to  vioUr* 
this  paffion,  that  he  entirely  negleded  his  affairs  ;  the  army 
gave  themfelves  up  entirely  to  diffipation  and  debauchery 
and  every  trace  of  military  difcipline  vanifhed. 

In  the  year  191  B.  C.  Antiochus  was  railed  from  his  le¬ 
thargy  by  a  declaration  of  war  againft  him  at  Rome,  and 
fet  out  for  -fEtolia.  His  army  at  this  time  amounted  to  no 
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to  believe  that  be  would  receive  a  vaft  reinforcement  in  JE* 
v— -  tolia  :  but  when  he  came  to  make  the  experiment,  he  foon 
found  his  miftake  ;  all  the  troops  he  could  raife  there 
bv  thetto-  amounted  to  no  more  than  4000  men.  With  this  force,  fo 
mams  at  exceedingly  inadequate  to  the  purpofe,  he  was  obliged  to 
Thermopy-0pp0fe  the  Roman  army,  who  were  advancing  in  conjunc- 
he*  tjon  with  the  Macedonians,  and  had already  made  furprifing 

progrefs.  Antioch  us  feized  the  Straits  of  Thermopylae  ; 
but  was  driven  from  them  by  the  Romans,  the  king  himielf 
being  the  firft  that  fled.  Almoft  his  whole  army  was  de* 
flroyed  in  the  battle  or  in  the  purfuit,  and  Antiochus  re¬ 
turned  with  difgraec  into  Afia. 

Soon  after  his  return,  Antiochus  equipped  a  fleet  of  2 do 
fail ;  on  which  he  immediately  embarked  for  the  Thracian 
Cherf®nefus,  now  Grim  Tartary,  where  he  fortified  the  ci¬ 
ties  of  Lyfimachia,  Seftus,  and  Abydos,  with  others  in  that 
neighbourhood,  to  prevent  the  Romans  from  eroding  the 
Hellefpont.  In  the  mean  time  Polyxenidas  the  Syrian  ad¬ 
miral  feat  intelligence  to  the  king  that  the  Roman  fleet  had 
His  fleet  appeared  off  Delos,;  upon  which  he  defired  him  to  feek  them 
defeated  by  out  and  engage  them  at  all  events.  He  did  lo,  and  was  de- 
that  of  the  f€ated  with  the  lofs  of  40  (hips  taken  or  funk  in  the  engage- 
Romans.  'This  was  foon  after  revenged  by  the  definition  of 

the  Rhodian  fleet  by  the  artifice  of  Polyxenidas ;  but  in 
the  end  the  king’s  affairs  went  everywhere  to  wreck.  Ha¬ 
ving  laid  fiege  to  the  city  of  Pergamus,  he  was  obliged  to 
31  raife  it  with  lofs ;  the  Phoenician  fleet  commanded  by  Han- 
Meets with nibal  was  defeated  by  -the  Rhodians;  and  foon  after  the 
defcat^and^^1*^11  ^eet  unc*er  P°lyxcnidas  was  utterly  defeated  by  the 
becomes  R°mailS-  Antiochus  was  fo  much  difheartened  by  thefe  re- 
like  one  in-  peated  defeats,  that  lie  appeared  like  one  infatuated.  -  In¬ 
fatuated.  ffead  of  fortifying  more  ftrongly  thofe  cities  which  lay  011 
the  frontiers  of  his  kingdom,  he  entirely  deferted  them:  and 
thus  Lyiimachia  and  Abydos,  the  two  keys  to  Afia,  fell 
into  the  hands  of  the  Romans  without  the  leaft  refinance. 

The  arrival  of  the  Romans  in  Afia  ftruck  Antiochus  with 
fuch  terror,  that  he  inftantly  fued  for  peace.  The  terms  he 
offered  were  indeed  very  advantageous,  but  by  no  means 
agreeable  to  the  expectations  of  the  Romans.  They  there¬ 
fore  gave  him  this  final  anfwer  :  1.  That  fince  he  had  drawn 
upon  himfelf  the  war,  he  fhould  defray  the  whole  expence 
of  it ;  2.  That  he  lhould  reftore  liberty  in  general  to  all  the 
Greek  cities  in  Afia  ;  and,  3.  That  to  prevent  future  hofti- 
lities,  he  ffiould  relinquilh  all  Afia  on  this  fide  Mount  Tau¬ 
rus.  Thefe  terms,  however,  Hill  appeared  to  him  fo  into¬ 
lerable,  that  he  refolved  to  continue  the  war  ;  and  determi¬ 
ned  alfo  to  take  the  moft  imprudent  method  of  carrying  it 
on,  namely,  by  hazarding  all  on  the  event  of  a  general  en¬ 
gagement.  The  king  encamped  near  Magnefia,  and  ftrong- 
ly  fortified  his  camp.  The  Romans  intuited  him  in  his 
trenches,  and  propofed  to  attack  his  fortifications  if  he  con¬ 
tinued  to  decline  an  engagement.  At  laft  the  king,  think¬ 
ing  it  would  be  fhameful  for  him  longer  to  refufe  an  engage, 
ment,  being  at  the  head  of  an  army  far  more  numerous  than 
that  of  the  enemy,  in  a  friend’s  country,  and  in  the  midft  of 
his  allies,  refolved  at  all  events  to  accept  the  challenge,  and 
accordingly  piepared  for  a  decifive  battle. 

The  Roman  army  confifted  of' four  legions,  partly  Ro¬ 
mans  and  partly  Latins,  each  legion  at  this  time  containing 
5500  men,  and  of  7000  auxiliaries  fentby  the  kings  of  Per¬ 
gamus  and  Macedon  ;  but  of  thefe  2000  were  ordered  to 
guard  the  camp  during  the  a&ion.  The  Romans  were  poll¬ 
ed  in  the  centre,  and  the  Latins  in  the  two  wings,  the  left 
of  which  extended  to  the  river.  On  the  fide  of  the  right 
wing,  to  cover  and  fupport  it,  the  conful  pofted  the  auxi¬ 
liary  troops  of  Eumenes,  a  fmall  body  of  horfe,  and  fome 
Trallmns  and  Cretans  lightly  armed.  Sixteen  elephants 
which  the  Romans  had  were  placed  behind  the  army  by  way 
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of  corps-de-referve,  the  conful  not  thinking  it  proper  to  op* 
pofe  them  to  thofe  of  the  enemy,  which  were  far  more  nu-  L 
merotis,  being  in  all  52,  and  befides  excelled  the  Roman 
elephants  in  ftrength,  height,  and  courage,  the  former  be¬ 
ing  brought  from  India  and  the  latter  from  Africa.  As 
for  the  Syrian  army,  all  the  nations  of  the  eaft  feemed  to  be 
affembled  to  fupport  the  caufe  of  Antiochus.  But  the 
main  ftrength  of  it  confifled  in  i  6,000  foot,  armed  after  the 
Macedonian  manner,  who  compoied  the  phalanx.  This 
body  faced  every  way,  was  armed  with  long  pikes,  and 
taught  to  fight  in  clofe  order,  as  the  foldiers  of  Alexander 
the  Great  had  formerly  been.  Antiochus  did  not  draw  up 
his  phalanx  as  ufual,  but  divided  it  into  10  companies  Sepa¬ 
rated  from  each  other,  placing,  in  the  fpaces  between  each 
of  the  companies,  an  elephant  loaded  with  a  tower  full  of 
armed  men.  On  the  right  of  the  phalanx  was  drawn  up  in 
aline  part  of  the  cavalry,  viz.  1500  Afiatic  Gauls,  300a 
horfe  armed  cap-a-pee,  and  1000  more,  the  flo  ver  of  the 
Median  cavalry.  At  fome  diftance  from  thefe  followed  the 
cavalry  of  the  king’s  houfehold  richly  clothed,  and  wealing 
bucklers  plated  over  with  filver.  In  the  fame  line  120a 
Scythians  on  horfeback,  armed  with  bows  and  arrows,  made 
a  great  figure,  being  all  chofen  men,  and  of  an  extraordi¬ 
nary  fize.  The  light-armed  troops,  to  the  number  of  3000, 
partly  Trallians  and  partly  Cretans,  with  10,000  Myfian 
archers  and  4000  men  more,  partly  Cyrtoeans  armed  with 
flings,  partly  Perfians  armed  with  bows,  and  partly  Arabians 
mounted  on  dromedaries,  clofed  the  right  wing,  which  was 
led  on  by  the  king  in  perfon,  furrounded  by  a  body  of  Sy¬ 
rians  and  Lydians  well  mounted,  but  riot  heavily  armed. 
The  left  wing  was  commanded  by  Seleucus  and  Anti  pater; 
the  former  the  king’s  fon,  and  the  latter  his  nephew,  and 
difpofed  thus:  Clofe  to  the  phalanx  were  pofted  15CO 
Galatians  and  2000  Cappadocians,  which  king  Ariarathcs 
had  fent  to  the  afiiftance  of  his  father-in-law.  Next  to  thefe 
were  placed  2700  auxiliaries  fent  from  different  countries  ; 
thefe  were  followed  by  3000  cuirafiiers  well  mounted;  and, 
laftly,  in  the  flank  of  this  wing  marched  2000  horfe  lightly 
armed.  At  fome  diftance  were  placed  feveral  fmall  bodies 
of  light-armed  troops  both  foot  and  horfe  ;  among  which 
were  2500  Galatian  horfe,  fome  Tarentines,  Cretans,  Ca- 
rians,  Cilicians,  &c.  The  phalanx,  which  was  in  the  centre, 
was  commanded  by  three  officers  of  diftin&ion,  viz.  Minio, 
Zeuxis,  and  Philip.  A  vaft  number  of  chariots,  armed  with 
hooks  and  feythes,  were  drawn  up  before  the  firft  line,  as 
were  likewife  a  great  many  elephants  carrying  towers  with 
feveral  floors,  all  filled  with  (lingers  and  archers  ;  befides 
many  camels,  animals  then  unknown  to  the  Roman  troops, 
mounted  by  Arabians  armed  with  fwords  fix  feet  long,  that 
the  riders  might  from  their  backs  reach  the  enemy.  The 
Romans  had  never  feen  a  more  numerous  army,  nor  one 
more  finely  adorned;  neverthelefs  they  never  (bowed  fo  great 
a  contempt  for  an  army  as  for  this  which  they  were  now 
going  to  attack. 

On  the  day  of  the  battle  the  weather  proved  very  favour¬ 
able  to  the  Romans  ;  for  a  thick  fog  rifing  in  the  morning, 
the  day  wa3  almoft  turned  into  night,  fo  that  the  Syrian 
commanders  could  not  have  all  the  corps  under  their  com¬ 
mand  in  view,  on  account  of  their  great  uxtent,  nor  fend 
them  proper  orders  in  time;  whereas  the  fog  was  not  thick 
enough  to  prevent  the  Roman  generals  from  feeing  their  ie- 
veraf  bodies  at  the  greateft  diftance,  as  they  took  up  but 
little  ground.  Befides,  the  damp  which  was  occaftoned  by 
the  fog  flackened  the  ftrings  of  the  enemy’s  bows,  fo  that 
the  All  a  tic  8  who  ufed  them  could  (hoot  their  darts  and  ar¬ 
rows  but  faintly.  The  whole  dependence  of  Antiochus  in 
the  firft  attack  was  on  his  armed  chariots,  which  were  to 
cut  their  way  into  the  Roman  army.  For  this  purpofe  they 
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Syria,  had  long  halberts  fattened  to  their  poles,  and  (harp  hooks 
to  their  axle-trees  ;  the  former  were  about  the  height  of  a 
t  ke_  mail’s  head,  and  the  latter  aimoit  fvvept  the  ground,  and  cut 
r  of  oil  the  kgs  of  all  who  flood  in  their  way.  But  Eumenes 
.  undertook  to  render  them  ufelefs,  and  even  fatal,  to  the  ene¬ 
my.  This  brave  prince,  putting  himfelf  at  the  head  of  the 
bowmen  and  (lingers,  ordered  them  to  charge,  not  in  a  bo¬ 
dy,  but  divided  in  platoons,  and  to  aim  only  at  the  horfes  ill 
the  chariots-  Accordingly,  as  foon  as  the  chariots  moved, 
Eumenes  advanced  at  the  head  of  his  men,  who  pouring  on 
them  from  every  quarter  darts,  ttones,  and  javelins,  and  at 
the  fame  time  (houting  as  loud  as  they  could,  fo  frightened 
the  horfes  that  they  could  no  longer  be  kept  in  order,  but 
fcouring  up  and  down,  and  turning  againtt  their  own  troops, 
fell  on  the  Arabians  who  fupported  them,  which  occafioned 
a  great  confufion  in  that  quarter.  Thofe  in  the  Syrian  ar¬ 
my  who  were  at  a  diftance,  hearing  the  noife  and  outcries, 
and  not  knowing  the  caufc  of  them,  were  ftruck  with  no 
fmall  terror.  After  this  advantage,  the  Roman  cavalry  ad¬ 
vanced,  and  fell  on  thofe  whom  the  chariots  had  put  in  dis¬ 
order.  The  Syrians  being  already  intimidated,  after  a  raint 
reiiftance  gave  way  ;  and  the  Romans  made  a  great  (laugh¬ 
ter  of  their  men  and  horfes,  both  being  borne  down  with 
the  weight  of  their  heavy  armour.  Eumenes  charged  the 
left-wing,  in  which  Seleucus  commanded,  with  fucli  vigour, 
that  he  put  it  to  flight  ;  and  the  fugitives  flying1  to  the 
phalanx  for  protection,  put  that  body  likewife  in  diforder  : 
which  Domitius  obferving,  advanced  againtt;  it  at  the  head 
of  his  legionaries,  but  could  not  break  it  till  he  ordered  his 
men  to  attack  the  elephants  ;  which,  as  before  obferved, 
were  placed  in  the  fpaces  between  the  companies.  The  Ro¬ 
mans  had  learned,  in  their  wars  with  Pyrrhus  and  Hannibal, 
not  to  fear  thofe  monfters  which  were  once  fo  terrible  to 
them.  They  attacked  them,  therefore,  with  great  refo- 
lution  ;  and  driving  them  againft  the  phalanx,  put  that 
body  into  diforder,  by  means  of  thofe  very  animals  which 
had  been  potted  there  for  its  defence. 

But  in  the  mean  time  advice  was  brought  that  the  left 
wing  of  the  Romans  was  in  great  danger.  Antiochus,  who 
had  obferved  that  the  flanks  of  the  left  wing  were  quite 
open  and  uncovered,  the  four  fquadrons  which  covered  it 
having  joined  the  reft  of  the  cavalry  to  fall  upon  the  ene¬ 
my’s  left  wing,  had  charged  it  at  the  head  of  all  his  auxili¬ 
aries,  not  only  in  front  but  in  flank.  The  Roman  infantry, 
feeing  themfelves  in  imminent  danger  of  being  furrounded 
and  hemmed  in  on  all  (ides,  fled  in  great  diforder  to  their 
camp,  which  was  guarded  by  2C00  men  under  the  com¬ 
mand  of  a  legionary  tribune  called  JEmilius.  This  man  fee¬ 
ing  the  Romans  flying  towards  him,  marched  out  at  the 
htad  of  all  his  troops  to  meet  them  ;  and  after  having  bit¬ 
terly  reproached  them  for  their  cowardice  and  ignominious 
flight,  ordered  his  men  to  draw  their  fwords,  and  cut  in 
pieces  fuch  as  fhoiila  advance  one  ftep  farther,  or  refufe  to 
lace  about  againtt  the  enemy.  This  order,  given  fo  feafon- 
ably,  and  put  in  execution  without  mercy  apamft  fome,  had 
the  de fired  effeft.  Thofe  who  were  flying  firft  halted  ;  and 
then,  being  both  reinforced  and  encouraged  by  ^Emilius,  re¬ 
turned  under  his  conduct  to  wipe  off  the  dishonour  of  their 
flight.  At  the  fame  time  Attaliis  the  brother  of  Eumenes, 
having  left  the  right  wing  on  his  receiving  advice  that  the 
left  was  in  danger,  arrived  very  feafonably  with  200  horfe. 
Antiochus  obferving  that  the  troops  which  had  fled  were 
returning- to  the  battle,  and  that  the  enemy’s  right  wing 
was  ready  to  fall  upon  him,  turned  his  horfe  about  and  fled. 

1  his  ferved  in  a  manner  as  a  fignal  for  the  reft  of  the  troops, 
tor  the  whole  Syrian  army  immediately  turned  their  backs, 
i’.umenes  alone  purfued  them  at  the' head  of  the  cavalry, 

snd  mace  a  moft  dreadful  havock  of  the  fugitives.  The 
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Romans  walking  over  heaps  of  dead  bodies,  efpecially  where  Sym. 
the  phalanx  flood,  marched  up  to  the  Syrian  camp,  attack-  1  **’• 

ed,  and  plundered  it.  The  riches  they  found  in  it  are  not  ^  the*ir 
to  be  deferibed  :  but  the  taking  of  it  coft  the  Romans  acanqi  u. 
new  battle,  which  proved  more  fatal  to  the  Syrians  than^11, 
that  in  the  field  ;  for  the  Romans  having,  in  fpite  of  a  moft. 
defperate  refittance,  forced  the  intrcnchments,  gave  no  quar¬ 
ter,  but  put  all  to  the  fword  without  diftinction.  There 
fell  this  day  in  the  battle,  in  the  purfuit,  and  in  the  plunder 
of  the  camp,  50,000  foot  and  4000  horfe  ;  1500  were  ta¬ 
ken  prifoners,  and  i£  elephants.  In  the  con  hilar  army  there 
were  but  300  foot  killed  and  25  horfe.  Eumenes  had  only 
15  of  his  men  killed  ;  fo  that  this  victory,  as  we  are  told  by 
the  ancients,  feemed  a  prodigy  to  all  nations  both  of  the 
eaft  and  weft. 

Antiochus  retired  to  Sardis  with  as  many  of  his  forces 
that  had  efcaped  the  (laughter  as  he  could  draw  together. 

From  Sardis  he  foon  marched  to  rejoin  his  fon  Seleucus, 
who  had  fled  to  Apamea.  As  for  the  conful,  he  took  ad¬ 
vantage  of  the  king’s  defeat  and  flight,  making  himfelf  rnaf- 
ter  of  all  the  neighbouring  countries.  Deputies  haftened 
to  him  from  all  parts  ;  the  cities  of  Thyatira,  Magnefia, 

Trallis,  Magnefia  in  Caria,  all  Lydia,  and  Ephefus  itfelf, 
though  highly  favoured  by  Antiochus,  declared  for  the  Ro¬ 
mans.  Polyxenidas,  upon  the  news  of  the  king’s  defeat, 
left  the  port  of  Ephefus,  and  failed  to  Patara,  where  he 
landed  with  a  very  fmall  guard,  and  returned  by  land  into 
Syria.  The  conful  took  the  road  to  Sardis,  which  opened 
its  gates  to  him.  As  he  flopped  there,  his  brother  Africa- 
nus,  as  foon  as  his  health  allowed  him,  came  and  joined  him 
in  that  city,  and  congratulated  him  on  the  glory  he  had  fo 
lately  acquired. 

Antiochus  finding  his  affairs  in  a  bad  fituation  both  by 
fea  and  land,  and  not  daring  to  appear  before  the  confular 
army .  in  the  field,  fent  Antipater  his  brother’s  fon,  and 
Zeuxis,  who  had  been  governor  of  Lydia  and  Phrygia,  to 
fue  for  a  peace.  They  were  ordered  to  treat  chiefly  with 
the  elder  brother,  of  whofe  clemency  and  good  nature  A11- 
tiochus  entertained  a  high  opinion.  Accordingly,  on  their 
arrival  at  Sardis,  where  the  conful  then  was  with  his  bro¬ 
ther,  they  addreffed  the  latter,  and  were  by  him  prefented 
to  the  conful.  Their  fpeech  was  very  fubmiflive,  and  fuch 
as  became  a  vanquifhed  people. 

Hereupon  a  council  was  fummoned,  and  after  long  de¬ 
bates  the  ambafladors  were  called  in  ;  and  Scipio  Africanus 
being  defired  by  the  conful  to  acquaint  the  deputies  with 
the  refolutions  of  the  affembly,  is  faid  to  have  exprefied  him¬ 
felf  in  the  following  terms  :  We  are  fenfible  that  the  vic¬ 
tory  which  we  have  lately  gained  is  owing  to  the  gods,  and 
therefore  (ball  treat  the  vanquifhed  with  moderation,  de¬ 
manding  little  more  of  them  now  than  we  did  at  our  firft 
enteiing  into  Alia.  Antiochus  fhall  obtain  a  peace  upon  Antiochus 
the  following  terms  :  That  he  give  up  his  pretenfions  to°^tains 
Europe,  confine  his  dominions  to  Afia  beyond  Mount  Tau-  Peace on 
rus;  and  that  he  pay  1 5,000  Euboec  talents  for  the  ex- terms 
pences  of  the  war ;  500  down,  2500  when  the  fenate  and 
people  (hall  confirm  the  articles,  and  1000  more  every  year 
for  12  years  together.  We  alfo  infill  upon  his  fatisfyinT 
king  Eumenes,  and  his  paying  him  the  400  talents  he  owes 
him,  and  what  remains  due  for  the  corn  which  his  father 
fent  to  the  king  of  Syria.  It  is  likewife  the  pleafure  of  the 
council  that  you  deliver  up  to  us  Hannibal  the  Carthagi¬ 
nian,  Thoas  the  jEtolian,  Mnefilochus  the  Acarnanian,  and 
Philo  and  Eubulus  two  Chalcidians;  for  thefe  have  been  the 
authors  of  our  divifions,  the  incendiaries  who  kindled  the 
prefent  war.  ^  Laftly,  the  king  of  Syria,  for  a  further  proof 
of  his  fincerity,  (hall  give  us  20  fuch  hoftages  as  we  (hall 
choofe,  of  whom  Antiochus  his  youngek  fon  fhall  be  one.” 
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Syria.  The  ambnffcdors  of  Antiochus  had  been  ordered  to  re- 

— y -  fufc  n0  tetrr.s ;  and  therefore  thefe  were  accepted,  and  the 

whole  affair  concluded.  So  that  the  Syrian  ambaffadors 
now  prepared  to  fet  out  for  Rome,  to  get  the  conditions  of 
peace  propofed  by'  Scipio  ratified  there.  In  the  mean  time, 
the  con ful  dividin'1  his  army  into  three  bodies,  put  it  into 
winter-quarters  ;  one  part  continued  at  Maqneiia,  another 
was  fent  to  Trallis,  and  the  third  to  Ephefus,  where  the 
geipios  took  up  their  quarters.  There  they  received  a  new 
tmbafify  from  Antiochus,  with  the  hoftages  he  had  promifed, 
the  Roman  prifoners  and  deferters,  and  the  ft  rangers  which 
the  conful  had  demanded,  except  Hannibal,  who  after  the 
kind's  defeat  had  fled  out  of  his  dominions  ;  and  M  boas  the 
jEtolian,  who,  as  foon  as  he  heard  that  atreafy  was  on  foot 
between  Antiochus  and  the  Romans,  had  returned  to  iEto- 
lia,  where  a  war  was  likely  to  break  out  between  that  re¬ 
public  and  Rome.  L.  Aurelius  Cotta  was  fent  with  the 
ambafladors  to  Rome,  to  acquaint  the  fenate  with  the  pur- 


Maize  thrives  in  the  light  foil  of  Balbec,  and  even  rice  13 
cultivated  with  feeds  on  the  borders  of  the  marfhy  coun¬ 
try  of  Havula.  They  have  lately  begun  to  plant  fear-  , 
canes  in  the  gardens  of  Saide  and  of  Bairout,  and  they  find 
them  equal  to  thole  of  the  Delta.  Indigo  grows  without  cul¬ 
tivating  on  the  banks  of  the  Jordan,  in  the  country  of  Bifan, 
and  only  requires  care  to  make  it  of  an  excellent  quality. 

The  hill-lides  of  Latakia  produce  tobacco.  Gaza  produces  FcUf, 
dates  like  Mecca,  and  pomegranates  like  Algiers;  Tripoli 
affords  oranges  equal  to  thofe  of  Malta  ;  Bairout  figs  like  v^‘*  ^ 
thofe  of  Marfeiiles,  and  bananas  not  inferior  to  thofe  of  St 
Domingo  ;  Aleppo  enjoyslhe  exclufive  advantage  of  pro¬ 
ducing  piftachios  ;  and  Damafcus  juilly  boafts  of  poflefiing 
all  the  fruits  known  in  our  provinces.  Its  ftony  foil  fuits 
equally  the  apples  of  Normandy,  the  plums  of  Touraine, 
and  the  peaches  of  Paris.  Twenty  forts  of  apricots  are 
reckoned  there,  the  ftone  of  one  of  which  contains  a  kernel 
highly  valued  through  all  Turkey.  The  cochineal  plant. 


ticulars  of  the  treaty.  When  they  appeared  before  the  con-  which  grows  on  all  that  coaft,  contains  perhaps,  that  pre. 
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feript  fathers,  they  fpoke  with  great  fubnu'fiion..  and  only 
defired  them  to  ratify  the  articles  which  the  Scipios  had  of¬ 
fered  to  their  mailer.  The  fenate,  after  examining  them, 
ordered  that  a  treaty  of  peace  fhould  be  concluded  with  An- 
nochus,  and  the  articles  of  it  engraved  on  brafs,  and  fixed 
up  in  the  Capitol.  They  only  added  one  claufe,  which  was, 
That  the  Syiians  fhould  change  every  year  all  their  hofta- 
ges,  except  the  fon  of  king  Antiochus,  who  fhould  continue 
at  Rome  as  long  as  the  republic  thought  fit.  The  peace 
being  thus  ratified,  and  all  Afia  on  this  fide  Mount  Taurus 
delivered  into  the  hands  of  the  Romans,  the  Greek  cities 
were  by  them  reftored  to  their  liberty',  the  provinces  of  Ca- 
ria  and  Lydia  given  to  the  Rhodians,  and  all  the  reft,  that 
had  belonged  to  Antiochus  bellowed  upon  Eumenes. 

Antiochus  did  not  long  furvive  his  misfortune  at  Magne- 
fia.  Some  tell  us,  that  being  greatly  puzzled  how  to  raife 
the  fum  he  had  engaged  to  pay  to  the  Romans,  he  feized 
on  the  riches  which  had  for  many  ages  been  depofited  in  a 
temple  of  Jupiter  Relus  in  the  province  of  Elymais  ;  upon 
which  the  populace  rofe  in  arms,  and  flew  him  and  all  his 
attendants.  Others  inform  us,  that  lie  was  killed  at  an  en¬ 
tertainment  by  one  of  his  gnefts. 

Antiochus  the  Great  died  in  187,  and  with  him  the  glory 
of  the  Syrian  empire.  I  he  Romans  now  gave  laws  to  the 
kings  of  Syria,  infomucli,  that  when  Antiochus  Epiphanes 
the  grandfon  of  Antiochus  the  Great  hditated  at  obey  ing 
the  commands  of  the  fenate,  one  of  the  ambafladors  drew  a 
circle  round  him  with  a  rod  on  the  floor,  and  told  him  that 
he  fhould  not  go  out  of  that  fpot  before  he  had  told  him 
wliat  he  was  to  do.  The  moil  remarkable  tranfa&ions  of 
this  prince  are  h's  wars  with  the  Jews,  and  perfeeutions 
of  them  ;  of  which  a  full  account  is  given  under  the  article 
Jew's.  After  a  variety  of  ufurpers  and  tyrants,  the  king¬ 
dom  of  Syria  fell  under  Tigranes  king  of  Armenia  in  the 
year  8*3  B.  C<  ;  and  upon  his  overthrow  by  the  Romans,  it 
became  a  province  of  the  dominions  of  the  republic.  From 
them  it  was  taken  by  the  Saracens  in  the  reign  of  the  caliph 
Omar,  and  is  nowr  a  province  of  Turkey  in  Afia. 

Syria  is  in  fome  ipeafure  only  a  chain  of  mountains,  va- 
of  ryiug  in  their  levels,  fituation,  and  appearances.  The  part 
-  of  the  country,  however,  next  the  fea  is  in  general  low, 
and  befides  this  there  are  feveral  extenfive  valleys.  The  cli¬ 
mate  on  the  fea -coaft  and  in  thefe  v; 
the  higher  parts  of  the  country  it  bears  a  good  deal  of  re¬ 
semblance  to  that  of  France.  Syria  is  exceedingly  fertile, 
and  the  variety  of  its  produ&ions  is  very  great.  Befides 
wheat,  rye,  bailey,  beans,  and  the  cotton  plant,  which  is 
Cultivated  everywhere,  Paleftine  abounds  in  felamum,  from 
which  oil  is  procured,  and  doura  as  good  as  that  of  Egypt. 


cious  infeft  in  as  high  perfection  as  it  is  found  in  Mexico 
and  St  Domingo. 

The  inhabitants  may  be  divided  into  three  principal  claf- 
fes  ;  the  defendants  of  the  Greeks  of  the  Lower  Empire  ; 
the  Arabs,  their  conquerors;  and  the  Turks,  the  prefent 
ruling  power  :  and  thefe  again,  the  firft  into  three,  the  fe; 
cond  into  four,  clafles ;  befides  three  wandering  tribes  of 
Turkomen,  Curds,  and  Bedouin  Arabs.  The  ancient  in¬ 
habitants  before  the  Greeks  under  Alexander  are  entirely 
loft.  The  inhabitants  are  in  general  of  a  middling  ftature, 
and  the  eyes  of  the  women  almoft  everywhere  beautiful,  and 
their  fhape  corred  and  well  proportioned.  The  general 
language  is  Arabic.  Syriac  is  a  dead  language. 

SYRINGA,  the  Lilac,  in  botany  ;  A  genus  of  plants 
belonging  to  the  clafs  of  diandria ,  and  order  of  monogynia  ; 
and  in  the  natural  fyftem  ranging  under  the  44th  order, 
Sephria.  The  .corolla  is  quadrifid,  and  the  capfute  is  bilo¬ 
cular.  There  are  three  fpecies,  the  vulgaris,  perfica,  and 
fufpenfa.  '1  he  two  firft  are  natives  of  Perfia,  and  the  laft 
of  Japan. — The  vulgaris ,  which  is  diftinguifhed  by  ovate 
heart  (haped  leaves,  was  cultivated  in  Britain  about  the  year 
1597  by* Mr  John  Gerard  — The  perfica ,  which  has  lanceo¬ 
late  leaves,  was  cultivated  in  1658;  but  how  long  both 
fpecies  might  have  been  introduced  into  Britain  before  thefe 
dates,  it  is  perhaps  impoffible  to  afeertain. 

SYRINGE,  a  wrell-known  inftrument,  ferving  to  imbibe 
or  fuck  in  a  quantity  of  fluid,  and  to  fquirt  or  expel  the 
fame  with  violence.  The  word  is  formed  from  the  Greek  . 
jrufiyS,  or-the  Latin  fyrinx  “  a  pipe.”  —  A  fyringe  is  only  a 
Angle  pump,  and  the  water  afeends  in  it  on  the  fame  prin¬ 
ciple  as  in  the  common  fucking-pump.  See  Hydrosta¬ 
tics,  n°  2  $9  et  ftq. 

SYRUP,  in  pharmacy,  a  faturated  folution  of  fugar,  made 
in  vegetable  decodtions  or  miufions.  See  Pharmacy,  ch. 
xxiii. 

SYSTEM,  in  general,  denotes  an  affemblage  or  chain  of 
.  principles  and  conclufions,  or  the  whole  of  any  dodfrine, 
the  feveral  parts  whereof  are  bound  together,  and  follow  or 
depend  on  each  other;  in  w’hich  fenfe  we  fay  a  fyfiem  of  phi - 
iofophy ,  a  fyfictn  of  divinity,  &c.  The  word  is  formed  from 
the  Greek  “  compofition,  compages.” 

System,  in  the  animal  economy,  the  vafcular ,  the  ner - 
alleys  is  very  hot,  but  in  %  *vous ,  and  the  cellular .  See  Anatomy. 

System,  in  rr.ufic,  an  affemblage  of  the  rules  for  harmo¬ 
ny,  deduced  from  fome  common  principle  by  which  they  are 
reunited  ;  by  which  their  connexion  one  with  another  is 
formed  ;  from  whence,  as  from  their  genuine  fource,  they 
natively  flow;  and  to  which,  if  we  would  account  for  them? 
we  mufi  have recourfe.  See  the  articles  Chromatic,  Dia¬ 


tonic*. 
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Enharmonic,  Harmony,  Interval,  and  Mu¬ 
sic. 

System,  in  botany.  See  Botany,  page  430. 

System,  in  agronomy.  See  Astronomy. 

SYSTOLE,  in  anatomy,  the  contra&ion  of  the  heart, 
whereby  the  blood  is  drawn  off  its  ventricles  into  the  arte¬ 
ries  ;  the  oppofite  (late  to  which  is  called  the  dtaflole ,  or  di¬ 
latation  of  the  heart .  See  Anatomy,  m  124. 

SYSTYLE,  in  archite&ure,  that  manner  of  placing  co¬ 


lumns  where  the  fpaee  between  the  two  fh^ts  confjfts  of  two 
diameters  or  four  modules. 

SYZYGY,  Sysygia,  in  agronomy,  a  term  equally  ufed 
for  the  conjunction  and  oppofttipn  of  a  planet  with  the  fun. 
1  he  word  is  formed  from  the  Greek  vyia,  which  proper¬ 
ly  fignincs  cotijunBio .  On  the  phenomena  and  circumftances 
of  the  fyzygies  a  great  part  of  the  lunar  theory  depends. 
See  Astronomy. 


T- 


or  t,  the  19th  letter  and  1 6th  confonant  of  our  al- 
— _  ?  phabet  ;  the  found  whereof  is  formed  by  a  ftrong 
expulfion  of  the  breath  through  the  mouth,  upon  a  hidden 
drawing  back  of  the  tongue  from  the  fore-part  of  the  palate, 
with  the  lips  at  the  fame  time  open.  The  proper  found  of 
t  is  exprefled  in  moil  words  beginning  or  ending  with  that 
letter  ;  as  in  take ,  telly  holy  put .  77  before  a  vowel  has  the 

found  of  Jiy  or  rather  of  Jhi,  as  in  creation,  except  when  f 
precedes,  as  in  qurjlion  ;  and  in  derivatives  from  words  end- 
ing  in  ty,  as,  mighty ,  mightier.  Th  has  two  founds  ;  the  one 
foft,  as  tbouy  father ;  the  other  hard,  as  thing ,  think.  The 
found  is  loft  in  thefe  words,  then,  thence ,  and  there ,  with  their 
derivatives  and  compounds  ;  and  in  the  words  that,  thisy  thus , 
thy,  they ,  though  ;  and  in  all  words  in  which  th  comes  be¬ 
tween  two  ^vowels,  as,  whether,  rather  ;  and  between  r  and 
a  vowel,  as  hurthtn. 

In  abbreviations,  amongft  the  Roman  writers,  T.  ftands 
for  7  itus,  Tunis,  &c. ;  Tab.  for  Tabul  rius  ;  l  ab.  P.  FI.  C. 
Tahu/irius  Provmaa  Hijpania  Citerioris  ;  Tar.  Tarquintus  ; 

ii.  Tiberius  ;  1  i.  F.  Tiber  ii Jihus  ;  Ti.  L.  Ttlerii  libertus  , 

I  i.  N.  Titer'd  hi  epos  ;  T.  J.  A.  V.  P.  V.  D.  tempore  judi - 

cem  ar&itrumve  poJluLt  ut  det  ;  f .  M.  P.  ierminum  po/uit  ; 

17  M.  D.  D.  terminum  dediCtTit ;  Tr.  trans,  tribunus  ;  Tr. 
M.  or  Mil.  tr  burns  mihtum  ;  TR.  PL.  DES.  t’V  unus  plehis 
drfignatus  ;  TR.  AER.  tribunus  strarii  ;  1  RV.  CAP.  trium- 
ti' 1  cupitales  ;  1.  P.  or  I  RIB.  POT.  tribunicia  potefiate  ; 
Tul.  H.  Tullus  iiojiilius. 

Amongft  the  ancients,  T.  as  a  numeral,  flood  for  one 
hundnd  undjixty  ;  and  with  a  dafh  at  top,  thus,  7,  it  fig- 
nified  on .  hunartd  and  fix ty  thoujand.  In  mufic,  I'  ftands 
for  tutt’y  “  all,  or  altog ether.” 

TAB  ANUS,  the  ereeze-fly  :  a  genus  of  infects he¬ 
ron  >ing  to  the  order  of  dptera.  The  mouth  is  extended 
in  a  fltfhy  probolcis,  terminated  by  two  lips.  I  he  roftrum 
is  furmfhed  with  two  pointed  palpi  placed  on  each  fide  of 
the  prob  icis,  and  parallel  to  it  Gmelin  has  enumerated 
38  fpecies ;  of  which  three  only  are  found  in  Great  Britain, 
the  bovir.us,  pluviatilis,  and  ccecutiens. 

1.  The  bovinusy  or  great  horfe  fly,  has  a  giey  head  ;  the 
eyes  aim  oft  of  a  black  brown,  occupying  the  greatelt  part 
of  it.  .  1  he  thorax  is  of  a  grey  colour;  the  abdomen  is 
yellow ifh,  with  a  triangular  white  fpot  on  the  middle  of 
every  ring,  which  conftitutes  a  longitudinal  band  of  foots, 
the  point  cf  which  is  directed  towards  the  thorax.  The 
thighs  aie  blacktfh,  and  the  legs  yellow.  i  he  wings  are 
io  me  what  dufky,  with  brown  veins  of  a  deeper  dye.  This 
infect  is  the  terror  or  horned  cattle,  horfes,  See.  Its  mouth 
is  armed. with  two  fharp  hooks  which  penetrate  their  hide  ; 
while  with  its  probolcis,  which  is  lhaped  like  a  lting,  it 
fucks  their  blood,  of  which  it  is  very  greedy.  The  punc¬ 
ture  of  the  tabanus  is  keen  and  painful,  i  he  infect  is  very 
tommon  in  damp  woods  and  meadows,  efpecially  duiin<*  ?  he 
^reat  heats,  when  it  is  moft  troubkfome.  The  horned  cat¬ 


tle  are  fomettmes  fo  molefted  by  their  flings,  that  they  go  Tabarca, 
mad,  run  down  precipices,  tear  themfelves  on  the  flumps  0;  Ta!  afhten. 
trees,  ftones,  &c.  “ -y— 

2.  The  p/uviatUis  is  of  an  afhen  grey  colour  ;  its  eyes  are 
green,  with  brown  ftreaks.  The  thorax  is  brown,  marked 
with  about  feven  longitudinal  grey  lines  5  the  wings,  which 
are  brown  aqd  afh  coloured,  are  dotted  over  with  final! 
white  fpots,  and  have  a  black  fpot  on  the  margin  ;  the  legs 
are  furrounded  with  brown  and  white  rings  alternately. 

'This  lpecies  is  very  common  in  meadows,  and  is  about  four 
lines  in  length. 

3.  The  ccecutiens  has  a  brown  head  ;  eyes  green  and  brown, 
wi  h  black  fpots  ;  the  thorax  brown  -with  black  fpots;  the 
abdomen  above,  yellow  with  triangular  brown  fpots ;  yel¬ 
low  lgcrs,  and  white  wings  with  black  and  brown  fpots. 

The  length  is  four  lines  and  a  half. 

TAB  A  RCA,  a  little  ifland  lying  oppofite  to  a  fmall 
town  of  that  name*  which  divides  the  maritime  coaiis  of 
Tunis  and  Algiers,  in  Africa,  two  miles  from  the  land, 
in  pofftfTion  of  the  noble  family  of  the  Lamellini  of  Genoa, 
who  have  here  a  governor  and  a  garrifon  of  200  men  to  pro¬ 
tect  the  coral  fifhery.  N.  Lat.  36.  50  E.  Long.  9.  16. 

TABASHEER,  a  Periian  word,  fig ni tying  a  hard  fub- 
ftance  found  in  the  cavities  of  the  bamboo  or  Indian  reed, 
and  highly  valued  as  a  medicine  in  the  Eall  Indies.  Though 
fome  account  was  given  of  the  tabafheer  by  the  Arabian 
phyficians,  no  accurate  knowledge  of  it  was  obtained  till 
I)r  Ruftel  favourtd  the  public  with  his  obfervations  on  it. 

According  to  this  gentleman’s  information,  the  tabafheer 
is  produced  from  the  female  bamboo,  which  is  diftingiiifhed 
from  the  male  by  the  the  largeneis  of  its  cavity  It  is  eafy 
to  difeover,  without  opening  them,  what  bamboos  contain 
it,  as  they  make  a  rattling  noife  when  fhaken.  Tr  Ruftel 
having  examined  a  bamboo  brought  from  Vellore,  confid¬ 
ing  or  fix  joints,  found  no  appearance  o"  tabafheer  in  two 
o  them  :  all  the  reft*  contained  fome,  but  of  various  qua¬ 
lity  and  quantity  ;  the  whole  amounting  to  about  27  grains. 

J  he  belt  was  of  a  bluifh  white  refemblin  *  fmall  fragments 
of  fhells,  harder  alfo  than  the  reft,  but  which  might  be  eafily 
crumbled  between  the  fingers  into  a  gritty  powder  ;  and 
when  applied  to  the  tongue  and  palate,  had  a  flight  faiine  and 
teftaceous  tafte;  the  weight  not  exceeding  four  graino.  l  he 
colour  of  the  reft  was  cineritious,  rouoh  on  the  fur  ace,  and 
more  friable  ;  having  fome  particles  of  a  larger  iize  inter¬ 
mixed,  but  light,  fpongy,  and  fomewhat  refembling  pumice 
ftones  ;  which  appearance,  our  author  fuppofes,  led  the  A- 
rabians  to  think  that  fire  was  concerned  in  the  production. 

I  he  two  middle  joints  were  of  a  pure  white  c  lour  wjthin, 
and  lined  with  a  thin  film  In  thefe  the  tabafheer  was  prin¬ 
cipally  found,  1  he  other  joints,  particularly  the  two  up¬ 
per  ones,  were  difeoloured  within  ;  and  in  fome  parts  of  tiie 
cavity  was  found  a  blackifh  fubftance  in  grains  or  in  dow- 
der,  adhering  to  the  Tides,  the  film  being  there  obliterated. 
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Tabafheer  In  two  or  three  of  the  joints  a  fmall  round  hole  tvas  found 
"  at  top  and  bottom,  which  feemed  to  have  been  perforated 

by  fome  infeft.  .  _  .  .  ..  ,  . , 

Gai  zius  informs  11s,  that  it  is  not  found  in  all  bamboos, 
nor  in  all  the  branches  indiscriminately,  but  only  in  thofe 
growing  about  Bifnagur,  Batecala,  and  one  part  of  the  Ma¬ 
labar  coafl.  Dr  Ruffel  was  informed  by  a  letter  from  a 
medical  gentleman  attending  the  embaffy  to  the  Nizam,  that 
though  tabafheer  bears  a  high  price  at  Hydraba*,  it  is  never 
brought  thither  from  Bifnagur  ;  and  that  fome  of  what  is 
fold  in  the  markets  comes  from  the  pafs  of  Atcour  in  Ca- 
noul ;  and  fome  from  Emnabad,  at  the  diflance  of  about  80 
miles  to  the  north  well ;  but  that  the  molt  part  coraes  lrom 
Mafulipatam.  That  fold  in  the  markets  is  of  two  kinds  ; 
one  the  rate  of  a  rupee  per  dram,  but  the  other  only  half 
that  price  ;  the  latter,  however,  is  luppofed  to  be  facti¬ 
tious,  and  made  up  moftly  of  burnt  teeth  and  bones.  Dr 
Ruffel  himfelf  alfo,  is  perfuaded  that  the  tabafheer  met 
•with  in  commerce  is  greatly  adulterated.  The  above- 
mentioned  gentleman  likewife  informed  the  doCtor  that  ta¬ 
bafheer  was  produced  in  great  quantities  at  Sylhat,  where 
it  is  fold  by  ihe  pound,  from  one  rupee  to  one  and  an  hair  ; 
forming  a  considerable  article  of  trade  from  Bengal  to  Perfia 
and  Arabia.  There  is,  however,  a  third  kind,  much  fu- 
perior  to  either  of  the  two  above  deferibed  ;  differing  not 
only  in  its  fuperior  whitenefs,  but  likewife  in  being  much  lefs 
mixed  with  heterogeneous  particles  ;  being  likewife  much 
harder,  heavier,  and  fcarcely  in  any  degree  triable  by  the 

finger.  .  it 

From  the  experiments,  of  Dr  Ruffel,  it  appears  that  the 
tabafheer  is  the  juice  of  the  bamboo  thickened  and  hardened 
to  a  certain  degree.  Its  chemical  qualities,  'as  far  as  we  have 
heard,  have  not  yet  been  minutely  examined.  1  he  follow¬ 
ing  oblervations  on  its  medical  effedls  were  taken  from  a 
Terfian  work,  intitled  the  u  1  ofut  ul  Moneinof  Mahommed 
Monein  Hofeiny,”  by  Mr  Williams,  a  furgeon  in  the  fervice 
of  the  Eaft  India  company.  The  tabafheer  puts  a  flop  to 
bilious  vomitings  and  to  the  bloody  flux.  It  is  alfo  ot  fer¬ 
vice  in  cafes  of  palpitation  of  the  heart,  in  faintings,  and 
for  Strengthening  thofe  members  of  the  body  that  are  weak¬ 
ened  by  heat.  It  is  ufeful  alfo  for  the  piles,  and  for  acute 
or  burning  fevers,  and  for  puffules  in  the  mouth  (thrufh)  ; 
and,  given  with  oxymel,  is  of  fervice  againft  reftleffnefs, 
melancholy,  and  hypochondriacal  affe&ions.  The  habitual 
internal  ufe  of  it  is  prejudicial  to  the  virile  powers.  It  is 
alfo  faid  to  be  prejudicial  to  the  lungs.  Its  correctives  are 
the  gum  of  the  pine  and  honey.  The  dofe  of  it  is  to  the 
weight  of  two  d’herems,  or  feven  mafhas. 

TABBY,  in  commerce,  a  kind  of  rich  filk  which  has  un¬ 
dergone  the  operation  of  tabbying. 

TABBYING,  the  palling  a  filk  or  fluff  under  a  calendar, 
the  roils  of  which  are  made  of  iron  or  copper  varioufly  en¬ 
graven,  which  bearing  unequally  on  the  fluff  renders^  the 
furface  thereof  unequal,  To  as  to  retfeCt  the  rays  of- light 
differently,  making  the  reprefentation  of  waves  thereon. 

TABELLIQ,  in  the  Roman  law,  an  officer  or  ferivener, 
much  the  fame  with  our  notaries  public,  who  are  often  called 
tabelllones . 

TABERNACLE,  among  the  Hebrews,  a  kind  of  build¬ 
ing,  in  the  -orm  of  a  tent,  fet  up,  by  exprefs  command  of 
God,  for  the,  performance  of ‘religious  worfhip,  facrffices, 
&c.  during  the  journeying  of  the  Ifraelites  in  the  wildernei3: 
and,’ after  their  fettlement  in  the  land  of  Canaan,  made  ufe 
of  for  the  fame  purpofe  till  the  building  of  the  temple  of 
Jerufalem.  It  was  divided. into  two  parts  ;  tire  one  covered, 
and  properly  called  the  tabernacle  ;  and  the  other  open,  called 
the  court.  The  curtains  which  covered  the  tabernacle  were 
made  of  linen;  of  fever*!  colours;  embroidered.  There  were 
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ten  curtains,  twenty  eight  cubits  long  and  four  in  breadth, 
Five  curtains  fattened  together  made  up  two  coverings, 
which  covered  up  all  the  tabernacle.  Over  thefe  there  were  u 
two  other  coverings  ;  the  one  of  goat’s  hair,  the  other  ot 
(beep’s  {kins.  The  holy  of  holies  was  parted  from  the  reft  of 
the  tabernacle  by  a  curtain  made  faft  to  four  pillars,  hand¬ 
ing  ten  cubits  from  the  end.  The  length  of  the  whole  taber- 
nacle  was  32  cubits,  that  is,  about  50  feet  ;*and  the  breadth 
1 2  cubits,  or  19  feet.  The  court  was  a  fpot  ot  ground  1  00 
cubits  long,  and  50  in  breadth,  enclofed  by  20  columns, 
each  20  cubits  high  and  10  in  breadth,  covered  with  filver, 
and  handing  on  copper  bafes,  five  cubits  diftant  from  one 
another  ;  between  which  there  were  curtains  drawn,  and 
fattened  with  hooks.  At  the  eaft  end  was  an  entrance,  20 
cubits  wide,  covered  with  a  curtain  hanging  loofe. 

Feajl  of  T abernacles ,  a  folemn  feftival  ot  the  Hebrews, 
obferved  after  harveft,  on  the  15th  day  of  the  month  Tifri, 
inftituted  to  commemorate  the  goodnefs  of  God,  who  pro¬ 
tected  the  Ifraelites  in  the  wilderncfs,  and  made  them  dwell 
in  booths,  when  they  came  out  of  Egypt.  On  the  firft  day 
of  the  ftaft,  they  began  to  eredl  booths  of  the  boughs  of 
trees,  and  in  thefe  they  were  obliged  to  continue  feven  days. 
The  booths  were  placed  in  the  open  air,  and  were  not  to  be 
covered  with  cloths,  nor  made  too  clofe  by  the  thicknefs  of  the 
boughs;  but  fo  loofe  that  the  fun  and  the  liars  might  be  feen, 
and  the  rain  defeend  through  them.  For  further  particulars 
of  the  celebration  of  this  feftival,  feeLEViT.  ch.  xxiii. 

TABERNiE  (anc  geog.)  See  Tres  Talerns. 

TABERNALMONTANA,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  pentandria,  and  order  of  mo- 
nogynia  ;  and  in  the  natural  fyftem  arranged  under  the  30th 
order,  Contorts.  There  are  two  horizontal  follioles,  and 
the  feeds  are  immerfed  in  pulp.  There  are  eight  fpecies, 
all  of  foreign  growth. 

TABLE,  a  moveable  piece  of  furniture,  ufually  made  of 
wood  or  ftone,  and  fupported  on  pillars  or  the  like,  for  the 
commodious  reception  of  things  placed  thereon. 

Table  is  alfo  ufed  for  the  fare  or  entertainment  fer- 
ved  up. 

Table,  in  mathematics,  fyftems  of  numbers  calculated  t© 
be  ready  at  hand  for  the  expediting  aftronomical,  geometrical^ 
and  other  operations. 

FjBLR-book.  See  Writing. 

T able- Mountain  ^  a  mountain  of  Attica,  being  the  moil 
wefterly  cape  or  promontory  in  that  part  of  the  woild,  and 
near  the  Cape  of  Gocd  HopCi  The  bay  which’ is  formed 
thereby  is  called  the  Table-bay, 

Laws  of  the  Twelve  Tables ,  were  the  firft  fet  or  laws  of 
the  Romans  ;  thus  called  either  beeaule  the  Romans  then 
wrote  with  a  ftyle  on  thin  wooden  tablets  covered  witRwax; 
or  rather,  becaufe  they  were  engraved  on  tables  or  plates  of 
copper,  to  be  expoied  in  the  moll  noted  part  of  the  public 
forum.  After  the  expullion  of  the  kings,  as  the  Romans 
were  then  without  any  fixed  or  certain  fyftem  of  law,  at 
leaft  had  none  ample  enough  to  take  in  the  various  cafes 
that  might  fall  between  particular  pertons,  it  was  refoived 
to  adopt  the  beft  and  wife  ft’ la  W3  of  the  Greeks.  One  Her- 
modorus  was  firft:  appointed  to  tranflate  them,  and  the  c@- 
cemviri  afterwards  compiled  and  reduced  them  into  ten 
tables.  After  a  world  of  care  and  application,  they  were 
at  length  enabled  and  confirmed  by  the  fenate  and  an  affem- 
bly  of  the  people*  in  the  year  of  Rome  303. .  The  Row¬ 
ing  year  they  found,  fomethiag  wanting  therein,  which  they 
fupplied  from  the  laws  of  the  former  kings  or  Rome,  and 
from  certain  enftoms  which  long  ufe  had  authorifed  :  all 
thefe  being,  engraven  on  two  other  tables,  made  the  iaw 
of  the  twelve  tables,  fo  famous  in  the  Roman  junfpru- 
dence,  the  fource  and  foundation. of  the.  civil  or  Roman  law. 
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Tab  lee  of  the  Law,  in  Jewiih  antiquity,  two  tables  on 
which  were  written  tire  decalogue,  or  ten  commandments, 
given  by  God  to  Mofes  on  mount  Sinai. 

TABOO,  a  word  ufed  by  the  South  Sea  iflanders,  near¬ 
ly  of  the  fame  import  as  prohibited  or  interdicted.  It  ap¬ 
plies  equally  to  perfons  and  things,  and  is  alfo  expreflive  of 
any  thing  facred,  devoted,  or  eminent. 

TABOR,  a  mountain  of  Galilee,  about  12  miles  from 
the  city  of  Tiberias.  It  rifes  in  the  form  of  a  fug  ar- loaf, 
in  the  midft  of  an  extenfive  plain,  to  the  height  of  30  fta- 
dia,  according  to  Jofephus.  The  afcent  is  fo  eafy,  that  one 
may  afcend  on  horfeback.  On  the  top  there  is  a  plain  two 
miles  in  circumference. 

The  fituation  of  Mount  Tabor  is  moft  delightful.  Rifing 
amidft  the  plains  of  Galilee,  it  exhibits  to  the  enchanted  eye  a 
charming  vaiiety  of  profpedls.  On  one  fide  there  are  lakes, 
rivers,  and  a  part  of  the  Mediterranean  ;  and  on  the  other  a 
chain  of  little  hills,  with  fmall  valleys,  {haded  by  natural 
groves,  and  enriched  by  the  hands  of  the  hufbandmen  with 
a  great  number  ot  ufeful  productions.  Here  you  behold 
an  immenfity  of  plains  interfperfed  with  hamlets,  fortreffes, 
and  heaps  of  ruins  ;  and  there  the  eye  delights  to  wander 
over  the  fields  of  Jezrael  or  Mageddon,  named  by  the  A- 
rabs  Eln-Aamer ,  which  fignifies  “  the  field  of  the  foils  of 
Aamer.”  A  little  farther  you  diflinguifh  the  mountains  of 
Hermon,  Gilboa,  Samaiia,  and  Arabia  the  Stony.  In 
fhort,  you  experience  all  thofe  fenfations  which  are  produ* 
ced  by  a  mixture  and  rapid  fucceflion  of  rural,  gay,  gloomy, 
and  majeftic  objeCts.  v 

It  was  upon  this  enchanting  mount  that  the  apoftle  Pe¬ 
ter  faid  to  Chrift,  “  It  is  good  for  us  to  be  here  :  and  let 
us  make  three  tabernacles  ;  one  for  thee,  and  one  for  Mofes, 
and  one  for  Elias.” 

Flavian  Joie.phus,  governor  of  Galilee,  caufed  the  fummit 
of  this  mountain,  for  the  fpace  of  two  miles  and  a  half,  to 
be  furrounded  with  walls.  The  inhabitants  of  Tabor  long 
braved  the  power  of  the  Roman  armies  ;  but  being  deprived 
of  water  in  confequence  of  the  great  heats,  they  were  for¬ 
ced  to  furrender  at  diferetion  to  Plaeidus,  the  general  of 
Veipafian. 

t  Several  churches  were  built  upon  this  mountain  by  St 
Helen,  who  founded  here  alfo  fome  monalleries.  Of  the 
two.  moil  remarkable,  one  was  dedicated  to  Mofes,  and  in¬ 
habited  by  Cenobites  of  the  order  of  St  Benedict,  who  fol¬ 
lowed  the  Latin  rites  :  the  other  was  dedicated  to  the  pro¬ 
phet  Elias  by  monks  of  the  order  of  St  Baft],  attached  to 
the  Greek  rites.  The  kings  of  Hungary  ereCted  here  alfo 
a  pretty  fpacious  convent  for  Tome  monks  belonging  to  that 
nation,  of  the  order  of  St  Paul  the  firft  hermit.  Tabor  was 
alfo  the  feat  of  a  bifhop,  dependant  on  the  patriarchate  of 
Jerufakm. 

When  Godfrey  of  Bouillon  feized  on  this  mountain,  he 
repaired  the  ancient  churches,  which  were  beginning  to  fall 
into  rums.  Under  Baldwin  I.  in  1113,  the  Saracen  troops 
retook  labor;  and.  their  fanguinary .  fury  gained  as  many 
victories,  as  there  were,  prieits  and  Cenobites.  This  moun¬ 
tain again  fell  into  .the  hands  of  the  Chriftians ;  but  the  Ca- 
thohe  Itandard  was  not  long  difplayed  on  it.  Saladin 
pulled  it  down  the  year,  following,  and  deitroyed  all  the 
churches.  The  Chriftians  retook  it  once  more  in  1232  • 
and  their  zeal  made,  them  rebuild  all  the  [tiered  places.  At 
-11s  time  Rome  being  accuftomed  to  give  away  empires, 
y>pe  Alexander  IV.  granted  Tabor  to  the  Templars,  who 
iortihed  it  araln.  At  length,  in  the  courfe  of  the  year 
tie  fultan  of  Egypt  deftroyed  and  laid  wafte  the 
buildings  of  this  mountain,  which  could  never  be  repaired 
aiTTTT°Tat  at  P’efent  !t  >s  uninhabited. 

ACAMAHACA,  in  pharmacy,  a  folid  refill,  impro- 
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perly  called  a  gum  in  the  {hops.  It  exudes  from  a  fpecies  Ta<ya, 
of  poplar  ;  and  is  in  repute  for  mitigating  pain  and  aches,  ^  r 
and  is  alfo  reckoned  a  vulnerary. 

TACCA,  in  botany :  A  genus  of  plants  belonging  to 
the  clafs  of  dodecandria ,  and  order  of  trigynla .  The  flower 
is  above.  The  corolla  has  flx  petals,  and  is  vaulted.  T  he 
calyx  is  hexaphyllous  ;  the  fruit  a  dry,  angular,  three- 
celled  berry.  There  is  only  one  fpccies  known,  the  pinna- 
tifida. 

TACITUS  (Cams  Cornelius),  a  celebrated  Roman  hi- 
florian,  and  one  of  the  great  ell  men  of  his  time,  appears  to 
have  been  born  about  the  year  of  Rome  809  or  810, 
and  applied  himfelf  early  to  the  labours  of  the  bar,  in 
which  lie  gained  very  confiderable  reputation.  Having 
married  the  daughter  of  Agricola,  the  road  to  public  ho-  Murphy  ? 
nours  was  laid  open  to  him  in  the  reign  of  Veipafian  ;  but^^;'^ 
during  the  fanouinary  and  capricious  tyranny  of  Domitian,  ”  U  ’ 
he,  as  well  as  his  friend  Pliny,  appears  to  have  retired  from 
the  theatre  of  public  affairs.  The  reign  of  Nerva  reflored 
thefe  luminaries  of  Roman  literature  to  the  metropolis,  and 
we  find  Tacitus  engaged,  in  the  year  850,  to  pronounce  the 
funeral  oration  of  the  venerable  Virginius  Rufus,  the  col¬ 
league  of  the  emperor  in  the  confulfliip,  and  afterwards  fuc- 
ceeding.him  as  conful  for  the  remainder  of  the  year. 

The- time  of  his  death  is  not  mentioned  by  any  ancient 
author,  but  it  is  probable  that  he  died  in  the  reign  of  Trajan. 

His  works  which'  ftill  remain  are,  I,  Five  books  of  his 
Hiflory.  2.  His  Annals.  3.  A  Treatife  on  the  different 
Nations  which  in  his  time  inhabited  Germany  :  and,  4.  The 
Life  of  Agricola  his  father-in-law.  There  is  alfo  attribu¬ 
ted.  to  him  a  Treatife  on  Eloquence,  which  others  have  a- 
feribed  to  Quintilian.  The  Treatife  on  the  Manners  of 
the  Germans  was  publifhed  in  851.—  In  the  year  853,  Pli¬ 
ny  and  1  acitus  were  appointed  by  the  fenate  to  plead  the 
caufe  of  the  opprefied  Africans  againft  Marius  Prifcus,  a 
corrupt  proconful,  who  was  conviCted  before  the  fathers ; 
and  the  patriot  orators  were  honoured  with  a  declaration 
that  they  had  executed  their  trufl  to  the  entire  fat rsfaCt ion 
of  the  houfe.  The  exaCt  time  when  Tacitus  publifhed  his 
hiflory  is  uncertain,  but  it  was  in  fome  period  ot  Trajan’s 
reign,  who  died  fuddenly,  A.  U.  C.  870,  A.  D.  117. —  The 
hiflory  comprifes  a  period  of  27  years,  from  the  acceflion  of 
Galba,  822,  to  the  death  of  Domitian,  849.  The  hiflory 
being  fimfhed,  he  did  not  think  he  had  completed  the  ta- 
blatnre  of  flavery  ;  he  went  back  to  the  time  of  'Tiberius  : 
and  the  fecond  work,  which,  however,  comes  firft  in  the  or¬ 
der  of  chronology,  includes  a  period  of  54  years,  from  the 
acceflion  of  Tiberius,  767,10  the  death  of  Nero,  821  :  this 
work  is  his  “  Annals.” 

It  io  remarkable,  that  princes  and  politicians  have  always  h^iograplt- 
held  the  works  of  Tacitus  in  the  higkeft  efteem  ;  which Cl1 
look  as  if  they  either  found  their  account  in  reading  them, 
or  were  pleafed  to  find  courts,  and  the  people  who^  live  in 
them,  fo  exaftly  deferibed  after  the  life  as  they  are  in  his 
writings.  Part  of  what  13  extant  was  found  in  Germany 
by  a  recei  ver  of  Pope  Leo  X.  and  publifhed  by  Beroaldus 
at  Rome  in  1515.  Leo  was  fo  much  charmed  with  Ta¬ 
citus,  that  he  gave  the  receiver  a  leward  of  500  crowns^ 
and  promifed  not  only  indulgences,  but  money  alfo  and  hoi 
nour,  to  any  one.  who  fhould  find  the  other  part  ;  which  it 
13  w?'s  afterwar^s  brought  to  him.  Pope  Paul  III. 
as  Muretus  relates,  wore  out  his  Tacitus  by  much  reading 
it ;  and  Cofmo  de  Media's,  who  was  the  firft  great-duke  of  * 
l  ufcany,  .and  formed  for  governing,  accounted  the  readin <r 
of.  him  his  greateft  pleafure.  Muretus  adds,  that  feverai 
pnnets,  and  pnvy-counfellors  to  princes,  read  him  with 
great  application, .  ana  regarded  him  as  a  fort  of  oracle  in 
politics,  A  certain  author  relates^  that  Queen  Chriftina  of 
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TjcWh.  Sweden,  though  extremely  fond  of  the  Greek  tongue,  which 

- (>,„  m3d«  “  the  diverfion  of  her  leifure  hours,  was  not  re- 

drained  by  that  from  her  ferious  Rudies  ;  fo  Ihe  called 
among' others  Tacitus’s  Hiftory,  fome  pages  of  which  (he 
read  conftantly  every  day.”  Laflly,  our  late  Lord  Boling- 
broke,  an  authority  iurely  of  no  mean  rank,  calls  him,  a 
favourite  author,”  and  gives  him  manifeftly  the  preference  to 
all  the  Greek  and  Roman  hiftorians. 

No  author  has  obtained  a  more  fpler.did  reputation  than 
Tacitus.  He  has  been  accounted,  and  with  good  reafon, 
the  moft  cultivated  genius  of  antiquity;  and  we  mud  not 
feek  for  his  parallel  in  modern  times.  It  is  impofiible  not  to 
admire  and  recommend  his  intimate  knowledge  of  the  hu¬ 
man  heart,  the  fpirit  of  liberty  which  he  breathes,  and  the 
force  and  vivacity  with  which  he  perpetually  exprefks  hm> 
felf.  The  reader  of  tafte  is  ftruck  by  the  great  n  ets  of  his 
thoughts  and  the  dignity  o;  his  narration  ;  the  philosopher 
by  the  comprehenfive  powers  ot  his  mind  ;  and  the  politician 
by  the  Capacity  with  which  he  unfolds  the  lprings  of  the 
moft  fecret  trania&ions.  Civil  liberty  and  the  lights  of 
mankind  never  met  with  a  bolder  or  a  more  able  afferter  : 
fervitude,  debafement,  and  tyranny,  appear  not  in  the  wri- 
tings  of  any  other  author  in  jufter  or  more  odious  colours. 
He  has  been  cenfured  as  obicure  ;  and  indeed  nothing  can 
be  more  certain  than  that  he  did  not  write  for  the  common 
mafs  of  men.  But  to  thofe  who  are  judges  of  his  compofi- 
tions,  it  is  no  matter  oi  regret  that  his  manner  is  his  own, 
and  peculiar.  Never  were  defcription  and  fcntiment  fo  won* 
derfully  and  fo  beautifully  blended  ;  and  never  were  the  ac¬ 
tions  and  chars&ers  of  men  delineated  with  fo  much  ftrength 
and  precifion.  He  has  all  the  merits  of  other  hiftorians, 
without  their  defedls-  He  poflefles  the  diHin&nefs  of  Xe¬ 
nophon  without  his  uniformity  ;  lie  is  more  eloquent  than 
Livy,  and  is  free  from  his  lupeiftition  ;  and  he  has  more 
knowledge  and  judgment  than  Polybius,  without  his  affec¬ 
tation  of  reafoning  on  every  occafion. 

One  of  the  beft  editions  the  works  of  Tacitus  was  pub- 
lifhed  at  Paris  by  Brotier,  in  4  vols  4 to.  There  have  been 
four  tranflations  of  his  works  into  iinglifh  ;  the  ftrft  by 
Greenway  and  Sir  Henry  Saville,  in  the  reign  of  Eliza¬ 
beth  ;the  fecond  by  Dry  den  and  others  ;  the  third  by  Gor¬ 
don,  which  is  remarkable  for  afte&ation  of  ftyle,  though 


fome  think  it  bears  a  fti  iking  refembLncs  to  the  original ; 
and  the  fourth  and  beft  by  Murphy,  in  1 793*  4  VOi3  4t0* 

TACK,  a  rope  ufed  to  confine  the  ioremoft  lower  cor¬ 
ners  of  the  courfes  and  ftay-fails  in  a  fixed  pofition,  when 
the  wind  erodes  the  (hip’s  courfe  obliquely.  Ihe  fame 
name  is  alfo  given  to  the  rope  employed  to  pull  out  the 
lower  comer  of  a  ftudding-fail  or  driver  to  the  extremity  of 

its  boom.  .  , 

'The  main- fail  and  fore-fail  of  a  fhip  are  furmfhed  with  a 
tack  on  each  fide,  which  is  formed  of  a  thick  rope  tapering 
to  the  end,  and  having  a  knot  wrought  upon  the  largeft 
end,  by  which  it  is  firmly  retained  in  the  clue  of  the  fail. 

By  this  means  one  tack  is  always  faftened  to  windward,  at 
the  fame  time  that  the  ftreet  extends  the  l?.il  to  the  leeward. 

Tack,  is  alfo  applied,  by  analogy,  to  that  part  of  any  fail 
to  which  the  tack  is  ufually  faftened. 

A.  fhip  is  laid  to  be  on  the  {larboard  or  larboard  tack, 
when  fire  is  clofe-hauled,  with  the  wind  upon  the  ftar- 
board  or  larboard  fide  ;  and  in  this  fenfe  the  diftance  which 
fhe  fails  in  that  pofition  is  confidered  as  the  length  of  the 
tack  ;  although  this  is  more  frequently  called  board.  See 
that  article. 

To  Tack ,  to  change  the  courfe  from  one  board  to  ano- 
ther,  or  turn  the  (hip  about  from  the  (larboard  to  the gar- 
board  tack,  in  a  contrary  wind.  Thus  a  (hip  being  clofe- 
hauled  on  the  larboard  tack,  and  turning  her  prow  (ud- 
denly  to  windward,  receives  the  impieffion  ot  the  wind  on 
her  head-fails,  by  which  ihe  /alls  off  upon  the  line  of  the  Mem', 
(larboard- tack.  Tacking  is  alfo  ufed  in  a  more  enlarged 
fenfe,  to  irnsly  that  manoeuvre  in  navigation  by  which  a 
(l*p,  makes  in  oblique  progreffion  to  the  windward,  in  a  zig- 
zar  direction.  This,  however,  is  more  uiually  called  be>t. 
ini’,  or  tu,n  nS  t0  ’Otindward.  See  Navigation,  Sailing, 
and  Nava  Tactics. 

Tack,  in  Scots  law.  See  Law,  n°  clxvu. 

TACKLE,  among  feamen,  denotes  all  the  ropes  or  cor¬ 
dage  of  a  fhip  ufed  in  managing  the  iails.  Si c. 

TACKSMAN,  bee  Tenure. 

TAC'l  ICS,  in  the  art  of  war,  is  the  method  ot  difpo- 
fing  forces  to  the  beft  advantage  in  order  of  battle,  and  of 
performing  the  leveral  military  motions  and  evolutions,  bee 
War. 
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NAval  TACfrics  is  the  art  of  rangin'?  fleets  i 
order  or  difpofition,  as  may  be  judged  moft  c< 
ent,  either  for  attacking,  defending,  cr  retreat  in  to  the 

greateft  advantage  ;  and  to  regular  their  feveral  movements 
accordingly.  It  is  not  a  fcience  eftablifhed  on  principles  ab- 
folutely  invariable,  but  founded  on  inch  reafons  as  the  alte¬ 
ration  an  4  improvement  of  arms  muft  neceffarily  occafion  in 
a  courfe  of  time  and  experience  ;  from  which  alfo  will  natu¬ 
rally  refult  a  difference  in  the  conftruftion  of  fhip?,  in  the 
manner  of  working  them,  and;  in  fi ne,  in  the  total  dilpofi- 
tion  and  regulation  of  fleets  and  fquadrons.  We  (hall  cur- 
forily  run  through  this  fuccefiion  and  change  of  arms,  See. 
to  the  prefect  improvement  of  our  lines  of  battle,  in  order 
to  make  us  the  more  fen  Able  of  the  reafons  which  have  in¬ 
duced  the  moderns  to  prefer  fo  advantageous  a  choice  as  they 
now  follow  in  the  arrangement  of  their  fhips- 

'Fhe  ancient  galleys  were  fo  conftruCled  as  to  carry  fe¬ 
veral  banks  of  oars,  very  differently  difpofed  from  thofe  in 
our  modern  galleys,  which,  however,  vary  the  leaft  of  any 
others  from  their  ancient  model.  Advanced  by  the  force 
-of  their  oars,  the  galleys  ran  violently  aboard  of  each  other, 
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and  by  the  mutual  encounter  of  their  beaks  aid  ptov?,  and 
fometimes  o{  their  fterns,  endeavoured  to  dalh  in  piete>  or 
fink  their  enemies. 

'Fhe  prow,  for  this  purpofe,  was  commonly  armed  with 
a  brazen  point  or  tiident,  nearly  as, low  as  the  Grace  of  the 
fea,  in  order  to  pierce  the  enemy’s  (hips  under  the  wafer. 
Some  of  the  galleys  were  furnifhed  with  large  turrets,  and 
other  acct (lions  of  building,  either  for  attack  or  defence. 
'Ihe  foldiers  alfo  annoyed  their  enemies  with  dans  and 
flings,  and,  on  their  nearer  approach,  with  fwords  and  jave¬ 
lins";  and  in  order  that  their  milf.ve  weapons  mi  ht  be  di¬ 
rected  with  greater  force  and  certainty,  the  fhips  were 
equipped  with  feveral  platforms,  or  elevations  above  the  le¬ 
vel  of  the  deck.  The  fldes  of  the  fhip  were  fortified  with 
a  thick  fence  of  hides,  which  ferved  to  repel  the  darts  o> 
their  adverfaries,  and  to  cover  their  own  foldiers,  who  there- 
by  annoyed  the  enemy  with  greater  fecurrty. 

As  the  invention  of  gunpowder  has  rendered  ufelefs  many 
o-  the  machines  employed  in  the  naval  wars  of  the  ancients, 
the  great  diftance  ot  tune  has  alio  configned  many  ot 
to  oblivion  ;  fome  few  are,  neverthelcfs,  recorded  in  ancient 
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Hif^r*  authors,  of  which  we  ft  all  endeavour  to  prefent  a  ftort  de- 
fcriotion.  And  firft, 

Xhe  Was  a  large  and  maffy  piece  of  Rad  or  iron, 
cafl  in  the  form  oP  a  dolphin.  This  machine  being  Append¬ 
ed  by  blocks  at  their  mail  heads  or  yard  arms,  ready  tor  a 
proper  occafion,  was  let  down  violently  from  thence  into 
the  adverfe  (hips  ;  and  cither  penetrated  through  their  bot¬ 
tom,  and  opened  a  paflage  for  the  entering  waters,  or  by  its 
weight  immediately  funk  the  veflel. 

The  A.'t xa.ov  was  an  engine  of  iron  crooked  like  a  fickle, 
and  fixed  on  the  top  of  a  long  pole.  It  was  employed  to 
cut  a  funder  the  flings  of  the  fail-yards,  and,  thereby  letting 
the  fails  fall  down,  to  difable  the  veflel  from  efcaping,  and 


incommode  her  greatly  during  the  adticn.  Similar  to  this 
was  another  inftrument,  armed  at  the  head  with  a  broad  two- 
edged  blade  of  iron,  wherewith  they  ufually  cut  away  the 
ropes  that  fattened  the  rudder  to  the  veflel. 

v«y,«a^9fj  a  fort  of  fpears  or  maces  of  an  extraor¬ 
dinary  length,  fometimes  exceeding  2)  cubits,  as  appears 
by  the  1  3th  Iliad  of  Homer,  by  whom  they  are  alfo  called 


jj.xx.gz, 

Kigxim  were  certain  machines  ufed  to  throw  large  flones 
into  the  enemy's  fhipa, 

Vegetius  mentions  another  engine  which  was  Append¬ 
ed  to  the  main- mail,  and  refembled  a  battering-ram  ;  for  it 
confilled  of  a  long  beam  and  an  head  of  iron,  and  was 
with  great  violence  pufhed  againft  the  fides  of  the  enemy’s 
galleys. 

They  had  alfo  a  grappling  iron,  which  was  ufually  thrown 
into  the  adverfe  fhip  by  means  of  an  engine :  this  inftrument 
facilitated  the  entrance  of  the  foldiers  appointed  to  board, 
which  was  done  by  means  of  wooden  bridges,  that  were  ge¬ 
nerally  kept  ready  for  this  purpofe  in  the  tore-part  of  the 
veffei.  See  the  article  Corvus. 

The  arms  ufed  by  the  ancients  rendered  the  difpofition  of 
their  fleets  very  different,  according  to  the  time,  place,  and 
circumftances  of  the  engagement.  They  generally  confi- 
dered  it  an  advantage  to  be  to  windward,  and  to  have  the 
fun  fhining  diye&ly  on  the  front  of  their  enemy.  The  or¬ 
der  of  battle  chiefly  depended  on  their  power  of  managing 
the  fhips,  or  of  drawing  them  readily  into  form  ;  and  on  the 
fchemes  which  their  officers  had  concerted.  The  fleet  be¬ 
ing  compofed  of  towing  vcfTels,  they  lowered  their  fails  pre¬ 
vious  to  the  action  ;  they  prdented  their  prows  to  the  ene¬ 
my,  and  advanced  again  it  each  other  by  the  force  of  their 
oars.  Before  they  joined  battle,  the  admirals  went  from 
/hip  to  /hip,  and  exhorted  their  foldiers  to  behave  gallantly. 
All  things  being  in  readinefs,  the  fignal  was  difplayed  by 
hanging  out  of  the  admiral’s  galley  a  gilded  fhield,  or  a  red 
garment  or  banner.  During  the  elevation  of  this,  the  ac- 
tion  continued  ;  and  by  its  depreffion,  or  inclination  towards 
the  right  or  left,  the  rell  of  the  fhips  were  directed  how  to 
attack  or  retreat  from  their  enemies.  To  this  was  added 
the  found  of  trumpets  ;  which  began  in  the  admiral’s  gal¬ 
ley,  and  continued  round  the  whole  fleet.  The  fight  was 
alfo  begun  by  the  admiral’s  galley,  by  grappling,  boarding, 
and  endeavouring  to  overfet,  fink,  ordeftioy  the  adverfary, 
as  we  have  above  deicribed.  Sometimes,  for  want  of  grap¬ 
pling  irons,  they  fixed  their  oars  in  fuch  a  manner  as  to  hin¬ 
der  the  enemy  from  retreating.  If  they  could  not  manage 
their  oars  as  dexteroufly  as  their  antagonift,  or  fall  along, 
nde  fo  as  to  board  him,  they  penetrated  his  veflel  with  the 
braven  prow.  The  veffels  approached  each  other  as  well 
as  their  circumftances  would  permit,  and  the  foldiers  were 
obliged  to  fioht  hand  to  hand  till  the  battle  was  decided  : 
nor  indeed  could  they  fight  otherwife  with  any  certainty, 
fince  the  fhorteft  diftance  rendered  their  flings  and  arrows, 
and  almost  all  their  offenfive  weapons,  ineffe&ual,  if  not  ufe. 
I  he  iquadrens  were  femetimes  ranged  ia  two  or 
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three  right  lines,  parallel  to  each  other  ;  being  feldom  drawn 
UD  in  one  line,  unlefs  when  formed  into  an  half  moon.  This 
order  indeed  appears  to  be  the  moft  convenient  for  rowing 
veffels,  that  engage  by  advancing  with  their  prows  towards 
the  enemy.  At  the  battle  of  Ecnomus,  between  the  Ro¬ 
mans  and  the  Carthaginians,  the  fleet  of  the  former  was  ran¬ 
ged  into  a  t rian.de,  or  a  fort  of  wedge  in  front,  and  towards 
the  middle  or  its  depth  of  two  light  parallel  lines.  That  of 
the  latter  was  formed  into  a  redlangle,  or  Uvo  fides  of  a 
fqtiare,  of  which  one  branch  extended  behind,  and  as  the 
opening  of  the  other  profecuted  the  attack,  was  ready  to 
fall  upon  the  flank  of  fuch  of  the  Roman  galleys  as  fhould 
attempt  to  break  their  line.  Ancient  hiilory  has  preferved 
many  of  thefe  orders,  of  which  fome  have  been  followed  in 
later  times'.  Thui,  in  a  battle  A.  D.  1340,  the  Englifh 
fleet  was  formed  in  two  lines,  the  firft  of  which  contained 
the  larger  fnips,  the  fecond  confifted  of  all  the  fmaller  veflels, 
ifled  as  a  referve  to  fupport  the  former  whenever  nece/Tary* 
In  1545,  the  French  fleet  under  the  command  of  the  Mare- 
fchal  d’Annebault,  in  an  engagement  with  the  Englifh  in  the 
Channel,  was  arranged  in  the  lorm  of  a  crefcent.  The 
whole  of  it  was  divided  into  three  bodies,  the  centre  being 
compofed  of  36  fhips,  and  each  of  the  wings  of  30.  He 
had  alfo  many  galleys  ;  but  thefe  fell  not  into  the  line,  be¬ 
ing  defigned  to  attack  the  enemy  occafionally.  This  Lift 
difpofition  was  continued  down  to  the  reigns  of  James  I. 
and  Louis  XIII. 

Meanwhile,  the  invention  of  gunpowder  in  1330  gradu¬ 
ally  introduced  the  ufe  of  fire-arms  intoi  naval  war,  without 
finally  fuperfeding  the  ancient  method  of  engagement.  The 
Spaniards  were  armed  with  cannon  in  a  fea-fight  again  ft  the 
Englifh  and  the  people  of  Poitou  abreaft  of  Rochelle  in 
1372  •,  and  this  battle  is  the  firft  wherein  mention  is  made 
of  artillery  in  our  navies.  Many  years  elapfed  before  the 
marine  armaments  were  fufficiently  provided  with  fire-arms. 
So  great  a  revolution  in  the  manner  of  .fighting,  and  which 
neccffarily  introduced  a  total  change  in  the  conflru£lion  of 
fhips,  could  not  be  fuddenly  effected.  In  fhort,  the  fqua- 
drons  of  men  of  war  are  no  longer  formed  of  rowing  vef¬ 
fels,  or  compofed  of  galleys  and  fhips  of  the  line  ;  but  en¬ 
tirely  of  the  latter,  which  engage  under  fail,  and  difeharge 
the  whole  force  of  their  artillery  from  their  fides.  Accord¬ 
ingly.  they  are  now  difpofed  in  no  other  form  than  that  of  a 
right  line  parallel  to  the  enemy;  every  £h ip  keeping  clofe- 
liauled  upon  a  wind  on  the  fame  tack.  Indeed  the  diffe¬ 
rence  between  the  force  and  manner  of  fighting  of  fhips  and 
galleys,  rendered  their  fervice  in  the  fame  line  incompatible. 
When  we  confider  therefore  the  change  introduced,  both 
in  the  conftru&ion  and  working  of  the  fhips,  occnfioned  by 
the  ufe  of  cannon,  it  necefTarily  follows,  that  fquadrons  of 
men  of  war  mud  appear  in  the  order  that  13  now  generally 
adopted. 

The  machines  which  owe  their  rife  to  the  invention  of  gun¬ 
powder  have  now  totally  iuppknted  the  others  ;  fo  that  there 
is  fcarce  any  but  the  fvvord  remaining,  of  all  the  weapons 
ufed  by  the  ancients.  Our  naval  battles  are  therefore  almott 
always  decided  by  fire  arms,  of  which  there  are  feveral  kinds, 
known  by  the  general  name  of  artillery.  In  a  fhip  of  war,  fire¬ 
arms  are  diftinguifhed  into  cannon  mounted  on  carriao-es 
Avivel-cannon,  grenadoes,  and  mufquetry.  See  Cannon, 
&c.  Befides  thefe  machines,  there  arefeveral  others  ufed  11; 
merchant  fhips  and  privateers,  as  cohornsj  carabines,  fire- 
arrows,  organs,  ftinkpols,  Sec. 

The  writers  on  naval  ta&ics  have  been  but  few,  indeed, 
confidering  the  importance  of  the  fubje£l  ;  and  the  only 
countries  that  have  produced  writers  on  this  fubje6d,  fo  far 
as  we  know,  are  France  and  Britain,  particularly  the  firli. 
One  would  be  led  to  imagine  that  Britain,  from  its  infular 
fituatichp  having  bred  fo  great  a  number  of  excellent  feamen. 
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Hiftory. 
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Hiftcry.  and'having  To  often  been  engaged  in  naval  contefts,  would 
naturally  have  produced  a  number  of  writer?  on  this,  as  well 
:as  Oil  fubje&s  of  much  lefs  confequence  to  it  as  a  nation. 
The  reader  will,  however,  no  doubt  be  furpriled  to  hear, 

•  that  we  have  only  one  fcientific  treatife  on  naval  ta&ics, 
in  titled  An  EJfay  on  Naval  Tatties,  fcfr.  by  John  Clerk, 
Tfq';  o f  Elden,  near  Edinburgh  ;  all  the  other  t readies 
publifhed  in  Britain  on  this  fubje&  being  either  tranf- 
lations  from  the  Freneh,  or  remarks  upon  the  French 
authors  (a).  Some  of  the  principal  French  treatifes  on 
naval  tadics  are  the  following  :  i.  U Art  des  Armces  Na- 
vales ,  ou  Traite  des  Evolutions  Navales ,  par  Paul  Id  Ho  fie, 
i  vol.  folio,  printed  at  Lyons  1727.  This  book  was  trans¬ 
lated  and  publifhed  by  Chriftopher  O’Bryen,  Efq;  in  4to,  in 
1762.  2.  Tattique  Navale ,  ou  Traite  des  Evolutions  et  des 

Signaux ,  par  M.  le  Vifcompte  de  Morogues,  4to,  Paris  1 7^3* 
3.  Le  Manoeuvrier ,  par  M.  Bourde  de  Villehuet.  4.  L*  Art 
de  Guerre  enMer,  ou  Tattique  Navale,  &c.  par  M.  leVifcompte 
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de  Grenier.  Tranflations  of  the  two  laft  have  appeared  in 
Englifil  in  4to  in  1788,  under  the  name  of  the  Chevalier  de 
Saufeui/ ;  and  a  tranflation  of  parts  of  the  three  laft  is  in  the 
2d  vol.  of  the  Elements  and  Pradice  of  Rigging  and  Sea- 
manfhip,  publifhed  at  London  in  1794.  Ocher  books  on 
evolutions  and  tadics  are,  Theorie  de  la  Manoeuvre  des  V aif- 
feauxy  Paris,  1689.  Pitot* s  Theory  of  Working  Ships  applied  to 
Prattice  6c c.  tranflated  by  Stone,  1743.  ^  Manoeuvre 

des  Vaiffeaux ,  ou  Traite  de  Mechanique  et  de  Dynamique,  &c. 
par  M.  Bouguer.  The  Britifh  Marsy  & c.  by  William  Flex- 
ney,  1763.  A  Sea  Manual ,  by  Sir  Alexander  Schomberg, 
1789.  A  View  of  the  Naval  Force  of  Great  Britain ,  See,  by 
an  Officer  of  Rank,  1791,  6cc. 

We  (hall  occafionally  confult  all  thefe  works ;  and  as  fome 
of  them  treat  largely  of  the  tadics  in  prefent  ufe,  while  in 
others  new  fyftems  are  propofed,  our  article  will  naturally 
be  divided  into  two  parts,  keeping  the  prefent  pradice  and 
propofed  innovations  totally  diftind  from  each  other. 


Part  I.  The  PRESENT  SYSTEM  of  NAVAL  TACTICS. 


Chap.  I.  Of  the  Orders  of  Sailing . 

TikcHnto  -A-  Fleet  of  fhips  of  war  is  ufually  divided  into  three  di- 
thiee  fqua- vifions  or  fquadrons,-  called  the  centre ,  van ,  and  rear  \  and 
drons,  the  each  fquadron  has  a  commanding  officer.  The  commander 
^^re?in  chief,  or  admiral  of  the  fleet,  is  in  the  centre  column  ;  the 
rear.  vjce  admiral  has  the  command  of  the  van  ;  and  the  rear  ad¬ 
miral,  that  of  the  rear.  The  fhips  of  each  fquadron  are 
diftinguifhed  by  the  pofition  of  their  colours.  The  fhips  of 
the  firft  or  centre  fquadron  carry  their  pendants  at  the  main¬ 
top-gallant  maft  head.  The  fhips  of  the  fecond  divifion 
carry  their  pendants  at  the  fore  top-gallant  maft  head*  and 
thofe  of  the  third  divifion  at  the  mizen-top  maft  head. 
Each  fquadron  ought,  if  poffible,  to  confift  of  the  fame 
number  of  fhips  ;  and  alfo  to  be  of  the  fame  force,  fo  that 
each  may  be  equally  able  to  attack  or  repulfe  the  enemy  ; 
and  when  in  a  line,  the  feveral  parts  will  be  equally  ftrong. 
When  the  fleet  is  very  numerous,  each  fquadron  is  fome- 
times  fubdivided  in  a  fimilar  manner  into  three  divifions  of 
centre,  van,  and  rear. 

When  the  fleet  is  formed  in  the  line  or  order  of  battle, 
each  admiral  takes  his  poft  in  the  centre  of  his  fquadron, 
the  commander  in  chief  being  in  the  middle  of  the  line.  If 
the  enemy  be  not  in  fight,  the  ftore-fhips,  fire-fhips,  floops, 
Sc c.  are  to  be  to  the  windward  of  the  fleet,  becaufe  they  can 
be  more  eafily  fupported,  and  can  more  readily  obey  the 
fignals  that  may  be  made  to  them.  There  are  frigates  to 
the  windward  of  the  van  and  rear  of  the  convoy,  for  the 
purpofe  of  looking  out  for  the  enemy,  and  keeping  thofe 
vefTels  in  their  proper  ftations.  But  if  the  enemy  is  in  fight, 
then  all  thofe  fhips  which  are  not  to  be  in  the  line  of  battle 
^are  to  be  on  the  other  fide  of  the  line  with  refped  to-  the 
enemy.  If  the  fleet  is  failing  in  three  columns,  the  firft 
or  centre  fquadron  is  in  the  middle  between  the  fecond  and 
third  fquadrons ;  one  of  which,  according  to  circnmftances, 
forms  the  ftarboard  and  the  other  the  larboard  column  :  and 
each  admiral  leads  his  refpedive  divifion.  If  the  fleet  is 
Beftiued  for  a  certain  place  at  a  conilderable  diftance,  it  is 
generally  formed  into  fquadrons  ;  but  if  cruiiing  in  expec¬ 


tation  of  meeting  the  enemy,  the  admiral  naturally  keeps 
his  fhips  in  fuch  failing  pofitions  as  may  be  molt  advasta- 
geous  to  form  for  adion  as  quickly  as  poflible.  Thefe  va¬ 
rious  pofitions  or  arrangements  are  called  orders  ;  and  that 
they  may  be  better  underftood,  it  is  neceflary  to  premife  the 
following  definitions  :  4 

The  ftarboard  line  of  bearing,  is  that  line  upon  which  theTbeftar. 
fhips  of  a  fleet,  being  ranged,  bear  from  eaeh  other  upon  abtM 
clofe-hauled  line,  whatever  courfe  they  may  be  fleering  ;  and 
fo  that,  upon  hauling  their  wind  or  tacking  together  as  may 
be  neceflary,  the  fhips  will  be  in  a  line  clofe-hauled  upon  the 


ftarboard  tack. 


The  larboard  line  of  bearing,  is  that  line  from  which  the  And  jar. 
fhips  of  the  fleet,  by  hauling  their  wind,  or  tacking  together, 
may  be  formed  in  a  line  clofe-hauled  on  the  larboard  tack.  0 
A  fleet  of  fhips  is  faid  to  be  in  the  line  a-breafl  when  the  3^)^ 
fhips  keels  are  parallel  to  each  other,  and  their  mainmafts  inabreaft. 
the  fame  ftraight  line.  7 

The  bow  and  quartet  line,  is  when  the  fhips  are  tanged  in  6  wand 
a  ftraight  line  cutting  their  heels  obliquely  in  the  fame  angle:  quarter 
Hence  at  any  intermediate  fhip,  the  fhips  towards  one  extre-^nCl 
mity  of  the  line  will  be  on  the  bow,  and  thofe  towards  the 
other  extremity  will  be  on  the  quarter,  of  that  fhip.  3 

If  feveral  fhips  (land  on  the  fame  line  and  fleer  the  fame  Ships  ft«‘ 
courfe,  but  different  from  that  line,  they  are  faid  it  be  in  'n£ rb:‘ 

...  .  j  .r  J  querwite. 

echiquier,  or  chequer  wife,  1  ^ 

Manoeuvre  in  fucceffion,  is  when  a  fleet,  ranged  in  one  of  Marcel 
the  orders  of  failing,  and  Handing  on  the  fame  line,  the  fame  in  fuccet 
manoeuvre  is  fucceffively  performed  by  each  fliip  as  flie^Ion 
arrives  at  the  wake  of  the  van  fhip  of  the  whole  fleet,  if  in 
one  line  ;  or  of  the  van  fhip  of  her  particular  divifion  when 
divided  into  fquadrons.  So  that  a  fleet  tacks  or  veeis,  bears 
aivay  or  comes  to  the  wind  in  fucceffion,  when  all  the  fhips 
of  every  line  execute,  one  after  another,  the  fame  manoeuvre 
on  the  fame  point  of  the  wake  of  the  leading  fliip,  10 

The  number  of  orders  of  failing  is  commonly  aflumed  t°Fi*e^ 
be  five;  and  denominated  the  frfyfecondy  third,  fourth ,  and^80 
ffth  orders  of  failing  ;  befides  an  order  of  battle ,  an  order  or 
retreat ,  &c. 

In 


(a)  The  leafon  why  Britain  falls  fhort  of  the  French  in  this  refped,  is,  that  in  various  fea-ports  in  France  there  are 
academies  eftablifhed  for  the  exprefs  purpofe  of  educating  thofe  intended  for  the  navy  in  the  vaiious  branche#  of  naval  fcience; 
whereas,  in  Britain,  there  is  only  one  academy  eftablifhed  at  the  expence  of  government,  namely,  the  Marine  Academy 
at  Portfmouth  ;  and,  excepting  navigation,  feareely  any  other  branch  of  naval  fcience  is  taught  in  that  feminary.  It  alfo 
requires  great ^  interell  to  be  admitted.  We  are,  indeed,  well  aware  that  there  are  boys  educated  for  the  fea-fervice  in 
Chrift’s  Hofpital,  London,  and  at  Greenwieh  fchool,  See .  The  education  there  is  not,  however,  adapted  for  officers  ia 
&he  navy,  being  only  writing,  arithmetic,  a  little  mathematics  neceflary  to  underftand  navigation,  and  navigation. 
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In  the  fir  ft  order  of  failing,  the  fleet  Is  ranged  on  one  of 
the  lines  of  bearing,  and  each  fhip  fleering  the  fame  courfe. 
Thus,  in  fig  i,  let  the  wind  be  north,  and  the  fleet  ranged 
on  the  {larboard  line  of  bearing,  and  let  th,e  {hips  fleer  any 
courfe,  as  fouth-wefl.  In  this  cafe,  the  fleet  is  ready  to  form 
the  line  on  the  {larboard  tack  by  hauling  the  wind.  Again, 
let  the  fleet  be  ranged  on  the  larboard  line  of  bearing,  and 
fleering  the  fame  courfe  as  before,  as  in  fig.  2. ;  then  the  fleet 
is  in  a  pofition  ready  to  form  the  line  on  the  larboard  tack, 
by  tacking. 

In  a  numerous  fleet  this  method  of  failing  is  defeftive  ; 
as  the  fleet  will  be  too  much  extended,  and  therefore  the 
communication  between  the  van  and  the  rear  rendered  more 
difficult  than  when  in  a'  more  connected  order.  It  is  of  ufe, 
however,  when  the  enemy  is  in  fight,  as  then  the  fleet  may 
be  readily  formed  in  order  of  battle  ;  and  in  that  cafe  only, 
or  in  palling  through  a  ftrait,  will  it  be  neceflary  to  range 
the  fleet  in  this  order. 

In  the  lecond  order  of  failing  the  fleet  is  ranged  on  a  line 
der  of  fail-  perpendicular  to  the  direftion  of  the  wind,  and  fleering  any 
hig.  proper  courfe.  This  order,  which  is  reprefented  in  fig.  3. 

has  the  fame  defeats  as  the  former  5  and  lias  alfo  this  difad- 
vantage  attending  it,  that  the  fleet  cannot  fafely  tack  in  fuc- 
cefiion  from  this  order,  as  each  fhip  at  the  time  of  tacking 
is  in  danger  of  falling  on  board  the  fhip  next  aftern  ;  and 
therefore,  if  the  line  is  clofe,  the  fhip  aftern  muft  bear  up 
confiderably,  in  order  to  avoid  being  on  board  the  fhip  a- 
13  head,  which  at  that  time  is  in  flays. 

Third  or-  The  third  order  of  failing  is  that  in  which  the  whole  fleet 
dei  of  fail-  *s  clofe-hauled,  ranged  upon  the  two  lines  or  lines  of  bear¬ 
ing?  and  therefore  containing  an  angle  of  twelve  points  ;  the 
admiral’s  fhip  being  at  the  angular  point,  and  the  whole 
fleet  fleering  the  fame  courfe.  Thus,  in  fig.  4.  the  wind 
being  fuppofed  north,  and  the  fleet  clofe-hauled  on  the 
ft ar boar  .!  tack :  Then  A  being  the  admiral’s  fhip,  one  part 
of  the  fleet  bears  from  him  weft-north-weft,  and  the  other 
part  eail-nortli-eaft. 

t  his  order  of  failing  is  no  doubt  preferable  to  either  of 
the  former,  as  the  {hips  are  more  collefted,  and  can  more 
diilinftly  perceive  and  obey  the  fignals  ;  but  if  the  fleet  is 
numerous,  it  will  be  too  much  extended. 

In  the  fourth  order  of  failing,  the  fleet  is  divided  into  fix 
or  more  columns,  as  may  be  judged  neceflary :  by  which  means 
the  fleet  is  much  more  connected  than  in  any  of  the  former 
orders.  /  he  commanders,  ranged  upon  the  two  lines  of 
hearing,  have  their  fquadrons  aftern  of  them  upon  two  lines 
parallel  to  the  dheftion  of  the  wind  ;  the  firft  fhips  of  each 
column  being,  with  refpeft  to  the  commander  of  their  fqua- 
dion,  the  one  on  his  {larboard  and  the  other  on  his  larboard 
quarter.  i  he  diftance  between  the  columns  fhould,  how¬ 
ever,  be  fuch,  that  the  fleet  may  readily  reduce  itfelf  to  the 
third  order  of  iailing,  and  from  that  to  the  order  of  battle. 
Ibis  order  is  aoapted  for  fleets  or  convoys  crofting  the  o- 
cean,  and  is  reprefented  in  fig.  5.  But  as  it  requires  much 
time  to  reduce  a  fleet  from  this  order  to  that  of  battle,  it  is 
therefore  defedlive  when  in  prefence  of  an  enemy. 

The  fifth  and  lafl  order  of  failing  is  that  in  which  the 
fleet  is  divided  into  three  columns  clofe-hauled,  and  there¬ 
fore  pai allel  to  each  other  ;  and  alfo  the  refpeftive  fhips 
abreaft  of  each  other.  The  van  commonly  forms  the  weather 
column  ;  the  centre  divifion,  the  middle  column  ;  and  the 
rear  divifion,  the  lee  column.  Circumftances  may  however 
require  the  van  to  be  the  lee  column,  and  the  rear  the 
weather  column.  If  the  fleet  is  very  numerous,  each  divi- 
iion  may  be  divided  into  two  columns  ;  and  each  admiral  is 
to  p  ace  himfelf  at  a  little  diftance  before,  and  in  the  direc¬ 
tion  of  the  middle  of  his  divifion.  F L 

this  order  of  failing. 
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The  diftance  between  any  fhip  and  that  adjacent  to  it  in  f>f 

the  fame  column,  and  alio  the  interval  between  the  columns,  ^ 

are  regulated  by  the  commander  in  chief  according  to  cir- 
cumitances.  The  interval  or  perpendicular  diftance  between  Method  of 
the  columns  is  commonly  taken  ;  fuch  as,  that  the  angle  con-f1:^hng  the 
tained  between  the  line  of  the  columns  and  an  imaginary 
line  joining  one  of  the  extreme  flnps  of  that  column,  andcojumri3# 
the  fhip  at  the  other  extremity  of  trie  adjacent  column,  may 
be  about  two  points.  The  meafure  of  this  angle  muil  how¬ 
ever  depend  in  part  upon  the  length  of  the  column  ;  and 
when  it  is  determined  upon,  the  diftance  between  the  co¬ 
lumns  may  be  found  by  multiplying  the  length  of  one  of  the 
columns  by  the  tangent  of  the  above  angle  to  the  radius 
unity  :  whence,  if  tha^mgie  be  taken  equal  to  two  points, 
the  length  of  a  column  multiplied  by  the  decimal  .414  v/ill 
give  the  diftance  between  the  columns.  Thus  let  a  column 
contain  fix  {hips  ;  let  the  diftance  between  each  be  100  fa¬ 
thoms  ;  and  the  length  of  each  fhip  from  the  extremity  of 
the  bowfprit  to  the  ftern  46  fathoms  ;  then  the  whole  length 
of  the  column  will  be  776  fathoms.  Now  the  above  angle 
being  taken  equal  to  two  points,  the  diftance  between  the  , 
columns  is  equal  to  776X. 414=321:1  fathoms.  jy 

The  order  of  battle  is  formed  by  drawing  up  the  fhips  of  Order  of 
the  fleet  in  a  line  nearly  clofe-hauled,  and  under  an  eafy  fail  ^battle, 
each  fhip  being  at  a  certain  ailigned  diftance  from  that  next 
ahead,  as  a  halt  or  a  whole  cable’s  length.  The  fire- fhips,  with 
•frigates  ahead  and  aftern,  form  a  line  parallel  to  the  former, 
and  to  the  windward  of  it  if  the  enemy  is  to  the  leeward;  but 
•  to  the  leeward  if  the  enemy  is  to  the  windward.  Without 
this  line  another  is  formed,  parallel  thereto,  of  the  ftore-ftiips, 

&c.  with  frigates  ahead  and  aftern.  Fig.  8.  reprefents  the 
order  of  battle,  the  fleet  being  on  the  llarboard  tack. 

In  retreating  from  a  fuperior  force,  it  is  neceflary  to  draw  Order  of 
up  the  fleet  in  fuch  an  order  that  it  may,  with  the  greateft  retreat* 
advantage,  oppofe  or  annoy  the  faft  failing  vefiels  of  the 
enemy  :  for  this  purpofe,  the  order  of  retreat  commonly  ta¬ 
ken  is  that  which  is  the  inverfe  of  the  third  order  of  failing*. 

As  the  fleet  generally  runs  before  the  wind,  the  fhips  of  the 
line  are  therefore  ranged  on  the  two  lines  of  bearing;  hence 
thefe  lines  contain  an  angle  equal  to  135  degrees.  The  ad¬ 
miral  is  at  the  angular  point,  and  the  frigates,  tranfports, 

&c.  are  included  within  the  wings  to  leeward.  In  place  of 
running  before  the  wind,  the  fleet  may  take  any  other  pro¬ 
per  direction  ;  but  ftill  the  angle  contained  by  the  wings  is 
to  be  1 3 50.  This  order  of  retreat  is  reprefented  in  fig.  9. 

The  order  ot  convoy  is  that  in  which  the  fhips  are  all  in  Order  of 
the  wake  of  one  another,  fleering  on  the  fame  point  of  theco«v°y- 
compafs,  and  forming  a  right  line.  If  the  fleet  is  numerous, 
it  may  be  divided  into  three  columns,  which  are  to  be  ran¬ 
ged  parallel  to  each  other,  that  of  the  admiral  occupying  the 
middle,  and  all  fleering  the  fame  courfe. 

Having  defined  the  different  orders  of  failing,  we  fhall 
row  proceed  to  fhow  the  method  of  getting  a  fleet  under 
way,  and  of  bringing  it  to  an  anchor.  2Q 

Iri  order  to  get  a  fleet  under  way,  the  lee  column  is  to  To  get  a 
get  under  way  firft,  and  bring  to  all  at  the  fame  time,  juft Heet  undcr 
as  they  find  themfelves  after  calling.  The  centre  column  way# 
is  then  to  perform  the  fame  manoeuvre,  and  caft  likewife  as 
foon  as  the  other  column  is  brought  to  ;  and  both  columns 
will  remain  in  that  pofition  till  the  weather  column,  which 
is  ftill  apeak,  having  weighed,  fhall  be  alfo  under  way.  The 
three  columns  may  often  be  got  under  way  all  at  once  :  but 
to  execute  this  the  fleet  muft  all  aft  together,  and  with 
equal  ardour ;  for  the  weather  fhips  muft  not,  at  any  rate, 
be  under  way  before  the  lee  ones.  If  it  be  neceflary  to  get 
immediately  in  order  of  battle,  the  weather  columns  are  at 
once  to  bear  away  two  points  together,  that  they  may  take 
their  polls  in  the  line  of  battle  ahead  of  the  lee  column, 
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If  the  fleet  be  moored  in  a  line,  head  to  wind,  tne  lear 
(hip.  may  get  under  way  firfl,  and  haul  immediately^bf  the 
wind  ;  the  others  in  fucceffion,  from  the  rear  to  the  van, 
can  eafily^take  their  Ration  in  her  wake,  fo  that  the  rear 
fliip  will  now  become  the  leader.  Or,  the  fleet  may  all  get 
wilder  way  at  the  fame  time  ;  hilt  the  van  fhip  is  to  bring 
to,  while  the  veil,  calling  the  other  way,  would  Hand  on  by 
the  wind  on  the  fame  tack  on  which  they  have  call,  and 
come  to  tack  fucce (lively  in  her  wake,  to  form  the  order 
of  battle. 

To  bring  a  fleet  to  an  anchor,  it  ought,  if  confiderable, 
to  anchor  in  three  parallel  lines,  on  ope  of  the  lines  of  bear¬ 
ing,  and  at  the  proper  diflance  which  the  length  of  the 
columns  require  ;  the-  diflance  between  the  adjacent  fhips 
in  the  fame  column  being  about  a  cable’s  length.  The  van 
and  rear  of  the  columns  are  to  correfpond  with  each  other 
exa&ly  in  the  dircdlionof  the  wind,  that  they  may  with  eafe 
get  under  way,  aud  form  the  order  of  battle  with  facility, 
fo  as  to  be  able  to  difpnte  the  weather- gage  with  the  enemy 
if  he  fliould  come  in  fight.  As  this  evolution  is  to  be  per* 
formed  in  moderate  weather,  the  fleet  being  in  tlwce  columns, 
they  are  all  at  the  fame  time  to  bring  their  fhip’s  head  to 
the  wind  under  their  topfails,  and  let  go  their  anchors  to¬ 
gether,  clewing  up  their  topfails  with  ail  poffible  difpatch  ; 
putting  the  foot  of  the  fails  in  the  tops,  and  loofening  the 
fheets  before  hauling  them  down  ;  then  veering  away  an 
equal  quantity  of  cable  to  prefer ve  the  afli Tned  diflance. 
When  it  blows  fo  frefh  as  to  require  the  topfails  being  reef¬ 
ed,  two  cables  length  may  be  kept  between  the  (hips,  and  even 
three  if  it  be  likely  to  blow  hard. 

If  the  fleet  do  not  exceed  20  (hips,  they  may  anchor  on 
one  of  the  lines  of  bearing  ;  or  parallel  to  the  coafl,  in  places 
where  trade-winds  are  common,  provided  they  blow  in  the 
direction  of  the  land  ;  for,  in  all  cafes,  they  mud  be  in  a 
condition  to  get  under  way  at  the  firfl  fight  of  the  enemy, 
wliofe  approach  is  never  to  be  waited  for  at  anchor  ;  becaufe, 
if  it  be  dangerous  for  a  Angle  fhip,  it  mufl  be  flill  more  fo 
for  a  fleet,  the  movements  of  which  are  interrupted  by  the 
difficulty  there  is  in  getting  with  celerity  under  way  fhips 
which  are  moored,  and  which,  in  that  cafe,  are  not  able  mu¬ 
tually  to  fupport  one  another,  as  is  abfolutely  requifite  in  a 
fleet. 
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fliip  now  gets  into  her  proper  Ration,  by  chafing  tint  which  Mmmr  of 
is  to  be  ahead,  of  her  ;  and  when  the  whole  fleet  is  forined  the  fc vJ^Ii 
in  a  line,  which  will  be  perpendicular  to  the  direction  of 
the  wind,  each  (hip  beais  away  at  the  fame  inflant,  and  the  bailin', 

whole  fleer  the  fame  intended  courfe.  ,  .  - v — I 

In  the  third  order  of  failing  the  admiral  is  in  the  middle  ^  ^ 
of  his  fleet.  Now,  the  fleet  being  formed  in  a  line,  on  one  rhe  ^ 
of  the  lines  of  bearing,  as  above  directed,  and  the  fliips  fleer- order  cl¬ 
ing  in  the  wakes  of  each  other,  or  ten  points  from  the  wind, filing, 
the  leading  or  leewardmofl  fhip  firfl  hauls  her  wind  ;  the 
fecond  fhip,  as  foon  as  (he  is  in  the  wake  of  the  leader, 
hauls  her  wind  alfo  ;  and  in  like  manner  each  fhip  until 
the  admirals  fuecdiively  haul  their  wind  as  loon  as  they 
have  reached  the  wake  of  the  leading  fhip  ;  and  at  the  fame 
inflant  that  the  admiral’s  fhip  hauls  her  wind,  the  other,  or 
ilernmofl  half  of  the  fleet,  do  the  fame.  1  he  fleet  will 
then  be  in  the  third  order  of  failing,  as  reprelented  in  tig.  4. 

From  this  order  of  failing  the  fleet  can  be  expedition!!/ 
formed  into  the  line  of  battle  on  either  tack.  ...  *5 

As  the  fleet,  in  the  fourth  order  of  failing,  is  divided  into  To  fun 
fix  columns,  and  the  three  commanders  ranged  on  the^™1 
two  lines  of  bearing,  the  commandei  in  chief  being  at  thefa-ling>‘ 
angular  point ;  in  orddr,  therefore,  to  form  this  order,  the 
admirals  range  themtclves  on  the  two  lines  of  bearing,  ?t  a 
proper  diflance  from  each  other,  and  fleer  the  proper  conrfe; 


of  the  fevcral  columns  come  each  into  its  refpec- 


the  aired  ion 


ring. 


the  fhip 

tive  place,  forming  themfelves  into  lines 
of  the  wind,  and  parallel  to  each  other,  as  in  fig.  5.  *6 

In  order  to  form  the  fifth  order  of  failing,  the  three  lead-Tofo  m 
ino;  (hips  of  the  divifions  are  to  take  their  polls  ahreafl,  and  ^ 
to  leeward  of  each  other,  keeping  their  wind  uncer  an  ealy^.. 
fail.  Then  the  fhips  of  each  fquadron  making  fail,  will  range 
themfelves  in  their  refpedive  Rations,  aflerri  of  their  leaders, 
and  keeping  the  fame  courfe  ;  each  (Lip  preferving  the  ap¬ 
pointed  diflance  from  that  next  ahead  ;  and  the  comman¬ 
ders  of  each  divifion,  and  each  fecond,  third,  dec.  ffiip,  are 
to  keep  themfelves  mutually  abreaft  of  each  other.  27 

To  form  the  order  battle,  it  has  already  been  obferved,  To  form 
in  the  firfl  order  of  failing,  that  the  fliip  which  is  to  lsadj^order 
runs  to  the  leeward  of  the  whole,  and  then  hauls  her  wind0 
the  tack  dire&ed,  carrying  an  eaiy  fail.  Each  fhip 
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The  firfl  order  of  failing  is  formed  as  follows:  As  the 
fleet  is  fuppofedto  be  in  no  particular  order,  that  fhip  which 
is  to  lead  on  the  propofed  line  of  bearing  on  which  the  fleet 
is  to  fail,  runs  to  the  leeward  of  the  whole  or  greater  part  of 
the  fleet,  and  then  hauls  her  wind,  carrying  an  eafy  Jail  : 
each  fhip  then  endeavours  to  get  into  her  proper  flation,  by 
chafing  the  fhip  which  is  to  be  next  ahead  of  her  ;  and 
when  in  the  wake  of  the  leader,  mufl  take  cate  to  preferve 
the  afli  >ned  diflance  from  the  (hip  immediately  ahead,  by 
increafing  or  diminilhing  the  quantity  of  fail :  and  if  any  of 
the  fleet  fhould  happen  to  be  fo  far  removed  from  her  fecond 
ahead  as  not  to  be  able  to  chafe  her  without  getting  out  of 
her  way  towards  the  line,  in  that  cafe  fhe  mufl  take  her  fla¬ 
tion  difcretionally  in  a  line  with  the  leaders,  and  leave  a 
proper  interval.  The  fleet  will  now  be  formed  in  the  line 
battle;  from  which  the  firfl  order  of  failing  is  formed  by 
each  fhip  bearing  away  at  the  fame  inflant,  and  fleering 
each  the  fame  propofed  courfe. 

To  form  the  fecond  order  of  failing,  the  leader  runs  to  the 
the  fecond  leeward  of  the  whole,  or  of  fo  many  of  the  fleet  as  that  each 
fhip  may  eafily  fetch  his  wake,  and  then  fleers  a  courfe 
eight  points  from  the  wiad>  carrying  an  eafy  fail.  Each. 
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Chap.  III.  To  Change  from  the  feveral  Orders  of 
Sailing  to  the  Line  of  Battle. 

To  form  the  line  from  the  firfl  order  of  failing  :  If  the  To  fonn 
fliips  be  running  large  on  the  tack  anfwering  to  the  fine  Rattle  f* 


’9 


then  makes  fail  according  to  her  diflance,  and  chates  the 
fhip  which  is  to  be  immediately  ahead  of  her  in  the  line, 
and  hauls  in  her  wake  in  the  line  on  which  the  van  fhip  is 

moving.  iS 

The  admiral,  or  fhip  appointed  to  make  the  angular  To  form 
point,  runs  to  the  leeward  of  the  fleet,  and  brings  to  ;  then 
each  fhip  runs  to  its  refpedive  Ration  in  one  of  the  lines  of0 
bearing,  and  brings  to  ;  one  half  of-  the  fleet  being  on  one 
of  the  lines  of  bearing,  aftern  and  in  the  wake  of  the  admi¬ 
ral,  and  the  other  half  on  the  other  line  of  bearing,  on  the 
ftarboaid  or  lai board  bow  of  the  admiral.  When  this  is  ac- 
complifhed,  the  whole  fleet  bears  away  before  the  wind:  the 
two  wings  will  now  bear  from  the  admiral  two  points  De- 
fore  his  beam,  and  ready  to  form  the  line  of  battle  upon  ei¬ 
ther  tack  ;  the  fhips  on  the  admiral’s  {larboard  bow  being 
in  the  line  of  bearing  for  the  larboard  tack,  and  thofe  on  his 
larboard  bow  in  the  line  of  bearing  for  the  flaiboard  tack. 


order  of 
failing. 


bearing  on  which  they  are  failing  and  the  line  to  be  formed  ftri: 
Oil  the  fame  tack,  all  the  fliips  haul  the  wind  at  the  fame^rofO 
time,  or  at  lead  each  fhip  hauls  her  wind  immediately  after  lug. 


the  next  to  windward  :  but  if  the  fleet  be  oa  the  other  tack 

with 
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\\"U\  revest  to  the  line  of  bearing,  ill]  the  {hip*  haul  their 
wind  and  t?.rk  together,  or  all  veer  together  accordin'*  to 
circumftpxces.  If  the  line  of  battle  i6  to  be  formed  on  the 


T>!nf  e 
c^c  xciv. 

Fra  n;  the 


<'f  tailing. 


From  the 
fit’ll  order 
of  tailing. 


To  chn  op < 
from  t:  t* 

Order*-  ot 
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t  ie  Inne  o.<  other  line  or  rearing,  the  leewardmoft  fhip  either  veers  or 
Idiit'e.  tacks,  and  hauls  her  wind  :  the  reft  of  the  fleet  veer  or  tack 
^ "  v  at  the  fame  time,  and  fleer  with  the  wind  four  points  free  ; 

and  each  fhip  fucceflively,  as  foon  as  {he  gets  into  the  wake 
or  the  leader,  hauls  her  wind.  Hence  the  line  of  battle  will 
be  formed  from  the  nrii  order  or  failing.  See  figs.  10. 
and  1 1 . 

- . —  To  form  the  line  from  the  fecond  order  of  failing,  tl;e 

ce**  of  fail-  ^Cet  nmm*nS  iarge  or  before  the  wind:  All  the  {hips  of  the 
in-.  JU  *-eet  bzul  up  together  on  the  tack  directed,  prefenting  their 
heads  on  the  line  upon  which  they  are  ranged,  or  eight 
points  from  the  wind.  The  leading  (hip  then  hauls  her 
wind,  and  is  followed  in  fucceflion  by  the  reft.  That  the 
fl.ips  may  not  be  too  near  each  other,  they  make  fail  as  they 
haul  their  wind,  or  their  feconds  a  Item  fhorten  fail  to  open 
5I  the  order.  See  fig.  12. 

From  the  To  change  from  the  third  order  of  failing  to  the  line 
fJT'cI.' rder  of  battle:  The  fhips  being  fuppofed  going  large,  that 
wing  which  is  in  the  line  of  hearing  for  the  tack  on  which 
the  line  is  to  be  formed,  and  the  fhip  at  the  angular  point, 
haul  their  wand  at  the  fame  time  ;  the  fhips  of  the  other 
wing  h?;  1  up  together  eight  points  from  the  wind  ;  then 
each  fhip  moves  in  this  direction  until  fhe  reaches  the  wake 
of  the  other  wing,  where  flic  hauls  dofe  up.  See  fig.  t  3. 

Tolorm  the  line  of  battle  on  the  fame  tack  from  the 
fi'th  order  ot  failing:  Let  the  weather  column  form  the 
vnn,  and  the  Ice  column  the  rear.  Hie  centre  brings  to,  or 
only  keeps  fit  crag  e-  way  ;  the  weather- column  bears  away 
nyo  points,  and  hauls  its  wind  as  foon  as  it  is  ahead  of  the 
centre  ;  the  lee-column  tacks  together,  and  runs  under  a 
prefs  of  fail,  to  gain  the  wake  of  the  centre,  when  it  retacks 
together  and  completes  the  line  (fee  fig.  14.)  This  evolu- 
tion  may  alio  be  performed  a?  follows:  The  weather-column 
brings  to  ;  the  centre  and  lee  columns  tack  together,  and 
go  away  two  points  free  :  when  the  centre-column  has 
gained  the  wake  of  the  van,  it  retacks  together,  and  brings 
to  ;  and  when  the  lee-column  has  gained  the  rear-line,  it 
retacks  together,  and  then  all  (land  on  :  otherwife  the  lee- 
column  brines  to  ;  the  centre  goes  under  an  eafy  fail  two 
points  free,  to  ret  ahead  of  the  reardquadron  ;  while  the 
van  carries  a  p'-efs  o*  fail,  alfo  two  points  free,  to  get  ahead 
of  the  centre  divifions. 

Hitherto  the  weather  column  has  uniformly  been  fup¬ 
pofed  to  form  the  van,  and  the  lee- column  the  rear-divifion : 
the  line  may,  however,  be  formed  by  interchanging  thefe 
columns  in  a  variety  01  different  ways,  fome  of  which  are  as 
follow. 

1.  Let  the  weather  and  centre  columns  interchange  :  In 
this  cafe  the  centre-column  ftands  on,  the  weather-column 
bears  away  eight  points,  and  as  foon  as  it  reaches  the  wake 
of  the  centre-column,  which  now  forms  the  van,  hauls  up 
together  :  the  lee- column  tacks  together,  and  goes  under  a 
preis  of  fail  fcarcely  two  points  free,  fo  as  juft  to  gain  the 
rear  of  the  line,  and  then  retacks  together,  as  in  fig.  15. 
i  his  evolution  may  alio  be  performed  by  the  lee-coliiinn 
Hinging  to  ;  the  centre  Iquadron  then  bears  away  together 
one  point,  and  as  foon  as  it  has  gained  the  head  of  the  line, 
hauls  its  wind  ;  and  the  weather-' column  bears  away  toge¬ 
ther  three  points,  under  an  eafy  fail ;  and  when  it  has  got 
into  the  wake  of  the  van,  liauls  up  together,  forming  the 
centre  divifion. 

The  eenue  2.  Let  the  centre  and  lee  columns  interchange  :  The  lee- 
Jummhitcr. C,°  Umn,ftands  °n  cl°fe-hauled,  under  an  eafy  fail ;  the  wca- 
changing.  ^.er-column  bears  away  two  points  wilder  a  prefs  of  fail,  until 
it  readies  the  head  ot  the  line,  and  then  hauls  up:  the  centre- 
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column  Lears  away  eight  points;  rnd  when  in  the  Wake  ofT0  change 
the  ke- column,  which  is  now  the  centre  divifion,  hauls  its  f  0  n  tl  c 
wind.  See  fig.  16.  Orders  of 

3*  'flic  weather  and  lec  columns  interchanging :  For  thisth^ilifj  of 
pur  pole,  the  lee-column  ftands  on  dole-hauled  under  a  prefs  battle. 

fail  ;  the  centre-column  bears  away  two  points  under  an  ' 
eafy  fail,  and  hauls  up  as  foon  as  it  has  comdmto  the  wake  of 
the  new  van  fquadron  ;  and  the  weather-column  bears  away  ther  and  ke 
eight  points  until  it  gains  the  wake  of  the  centre-column,  columns 
and  then  hauls  up,  as  in  fig.  17.  in  erchan- 

4.  The  centre  forming  the  van,  ai:d  the  weather- column 6 
the  rear-divifion  :  The  lee  column  brings  to,  the  centre  co- The  centre 
lumn  bears  away  together  two  points,  and  forms  the  line  a- forming 
head  of  the  new  centre  fquadron  ;  the  weather-column  veers t?ie  van  an  * 
away  together  feven  points  on  the  other  tack,  ar.d  forms  lJiewearlKr 
the  rear  fquadron.  See  fig.  18.  ^Phte 

5-  Tf,e  ke- column  to  form  the  van,  and  the  centre  the  ccccxcv. 
rear  divifion  ;  In  order  to  this,  the  lee-column  ftands  on  nn-.  .  37 
der  a  prefs  of  fail,  the  weather-column  bears  away  together jun^LmT 
th-ee  points  under  an  eafy  fail,  and  the  centre  column  bears  ing'the  van 
away  eight  points  ;  and  each,  when  it  has  gained  the  wake ai:d  the cen- 
of  the  new  van,  hauls  irs  wind.  See  fig.  19.  tre  the  rear 

To  form  the  line  of  battle  on  the  other  tack  from  thedmflgn* 
fifth  order  of  failing.  The  weather-column  firft  tacks  in  To  form 
fucceflion  ;  the  centre  and  lee  columns  (land  011,  the  firft  the  line  on 
under  an  eafy  fail,  and  the  fecond  under  ftill  lefs  fail,  accord- the  othcr 
ing  to  the  length  of  the  columns;  and  the  leaders  tack  when 
they  gain  the  wake  of  the  new- formed  van,  and  each  ftiip^lunui^ 
tacks  in  fucceflion  as  it  reaches  the  wake  of  the  above  men-f  nmu  gthe 
tioned  van  (fee  fig.  20.)  Very  great  care  mufl  be  taken  by  van,&c. 
the  centre  and  lee  columns,  left  they  draw  too  near  the 
fternmoft  fhips  of  the  van,  and  alfo  each  other. 

To  perform  this  evolution,  the  centre  and  weather  co-The^entrc 
lumns  interchanging  :  j  he  weather  column  brings  to.  the  and  wea- 
centre  column  ftands  on  until  the  leader  judges  he  will  befherco7 
fully  able  to  clear  the  weather-column,  and  then  the  centre- lerchan-" 
column  tacks  in  fucceflion  :  when  the  laft  fnip  of  this  new-g^g*11- 
formed  van  has  puffed  the  weather-column,  that  column 
ftands  on,  and  each  fhip  tacks  in  fucceflion  as  foon  as  it 
reaches  the  wake  of  the  van.  The  lee-column  ftands  on, 
and  tacks  in  fucceflion  as  the  fhips  attain  the  wake  of  the 
van,  and  at  the  fame  time  canying  a  moderate  fail,  that 
there  may  be  a  fufficient  interval  left  for  the  weather-co¬ 


lumn  to  form  the  centre  divifion.  See  fig.  21. 

To  form  the  line  from  the  fifth  order  of  failing  on  the  Tie  Centre 
other  tack,  the  centre  and  lee-columns  interchanging.  The  and  lee  co- 
cent re- column  brings  to  ;  the  weather-column  tacks  in  fuc-Iumnsin" 
ceflion  under  very  little  fail,  and  the  lee-column  ftands  on  ^1* 
under  a  prefs  of  fail :  when  the  leader  of  the  lee- column  has*1"8’ 
gained  the  wake  of  the  line,  he  tacks,  and  is  followed  in 
fucceflion  by  his  divifion.  The  centre- column  is  to  fill  and 
ftand  on,  when  the  firft  fhip  of  that  column,  and  the  laft 
fhip  of  the  lee-column,  bear  from  each  other  in  a  line  per¬ 
pendicular  to  the  dire  (ft  ion  of  the  wind.  See  fig.  22. 

lo  form  the  line  on  the  other  tack  from  the  fifth  orderThe  tvea- 
of  tailing,  the  weather  and  lee- columns  interchanging  :  ']  he^herandiee 
weather  and  centre  columns  bring  to;  the  lee-column  ftands collunnRiil* 
on  under  a  prefs  of  fail,  until  it  can  pafs  ahead  of  the  wea-  ltirchan* 
ther-column,  and  then  tacks  in  fucceflion  ;  the  centre-co-feing* 
lumn  fills  where  its  leading  fhip  and  the  laft  fhip  of  the 
lee-column  bear  from  each  other,  in  a  line  perpendicular  to 
the  direction  of  the  wind,  and  tacks  in  fucceflion  when  it 
has  gained  the  wake  of  the  new  van,  In  like  manner,  the 
weather-column  fills  when  its  leading  fhip  and  the  laft  of  the 
centre  bear  in  a  line  perpendicular  to  the  wind,  and  each  4s 
fhip  tacks  in  fucceflion  when  it  has  gained  the  \vake  of  the.!  ^ 
centre  See  fig.  23.  1^. 

lo  form  the  line  on  the  other  tack,  the  centre  forming fmg  fo  ths 
M  m  2  thercar’ 
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the  van,  and  the  weather  the  rear  divifion  :  The  weather- 
column  brings  to,  the  other  columns  make  fail  and  Hand  on, 
till  they  can  pafs  on  the  other  tack  ahead  of  the  weather- 
column,  when  they  tack  in  fucceffion.  When  both  columns 
have  palled  the  weather  column,  it  fills,  tacks  in  fucceffion, 
and  forms  the  rear.  See  fig.  24. 

To  form  the  line  on  the  other  tack  from  the  fifth  order 
of  failing,  the  lee-column  forming  the  van  :  The  weather 
and  centre  columns  bring  to  ;  the  lee-column  carries  a  prefs 
of  fail,  and  tacks  in  fnccefiion  when  it  can  pafs  a-head  of  the 
weather-column ;  and  when  the  laft  fhip  of  this  new  van  has 
paffed  to  the  windward  of  the  former  weather-column,  the 
van  fquadron  fh  01  tens  fail,  to  give  time  for  the  other  columns 
to  form  ;  the  weather  and  centre  columns  fill  at  the  fame 
time,  to  gain  the  wake  of  the  van,  when  they  tack  in  fuc- 
ceffion.  See  fig.  25. 

To  form  the  line  from  the  order  of  retreat :  The  leader 
of  the  wing,  which  is  to  form  the  head  of  the  line,  hauls 
the  wind,  and  that  wing  follows  in  fucceffion  ;  the  other 
wing  goes  four  points  free  together  on  the  fame  tack,  and 
thus  runs  parallel  to  the  wing  which  firft  began  the  evolu¬ 
tion  ;  and  they  haul  up  together  when  they  arrive  in  the 
wake  of  th-e  line.  See  fig.  26. 


Chap.  IV.  To  change  from  the  Line  of  Battle  to  the 
different  Orders  of  Sailing . 


©f  foiling. 


To  change  To  change  from  the  line  of  battle  to  the  firfi  order  of 
from  the  failing  on  the  fame  tack All  the  fhips  bear  away  together 
hne  of  bat-  t}ie  number  Qf  points  dire&ed  by  the  admiral,  obferving  to 
ffift  0 Heir  keep  themfelves  in  the  line  of  bearing  for  the  tack  they  are 
in.  The  fternmoft  fhip  bears  away  firfi,  and  the  reft  fnc- 
ceffively  as  quickly  as  poffible,  to  prevent  being  too  near 
each  other.  1 

To  change  to  the  firfi  order  of  failing  in  bearing  for  the 
line  on  the  other  tack  :  The  leader  bears  away  four  points 
to  leeward',  and  is  followed  in  fucceffion  by  the  reft.  When 
the  fternmoft  fhip  has  bore  away,  the  whole  haul  up,  and 
they  will  be  in  bearing  for  the  line  on  the  other  tack.  See 
fig.  27. 

t(°thef?e  r^°  cbanPe  fr°m  the  line  of  battle  to  the  fecond  order  of 
cond  order  feihug  :  The  whole  fleet  bears  away  together  ten  points  ; 
tf  failing,  and  fo  proportions  the  failing  from  the  van  to  the  rear  of 
the  line,  that  when  the  headinoft  fhipj  which  firfi  preffes  fail, 

fh  all  rnmc  ahreaft  of  the  Trnnrl  ffitn.  thr*  fhrnnrl  (hin  arlante 
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battle  are  intended  to  form  the  weather,  tire  centre,  and  the  To  change 

lee  columns,  in  the  order  of  failing..  We  (hall  give  two  of  lnm 
,i  0  Li  eofifot. 

them  as  examples.^  tU' to  the 

1.  Wrhen  it  is  intended  to  change  from  the  line  of  battle  Oi  tiers  of 
to  this  order  of  failing,  fo  as  that  the  van  fhall  form  the  bailiig. 
weather,  and  the  rear  the  lee  column,  and  the  fleet  at  the 

fame  time  keep  as  much  to  windward  as  pofiiblc  ;  the  van 
and  centre  tack  together,  and  run  clofe-hauled  in  bow  and  forming \ht 
quarter-line;  the  rear  moves  on  in  its  former  conrfe  under  we.ti.--r 
an  eafy  fail.  When  each  fhip  of  the  centre  is  abreaft  of  its  ™  f 
correfpondent  fhip  in  the  rear,  the  centre  retacks:  the  van 
ftands  on  until  the  centre  and  rear  come  up,  and  then  re¬ 
tacks,  and  all  the  columns  regulate  their  defiances.  See 

%*‘3°*  ...  50 

2.  When  it  is  intended  that  the  van  (hall  form  the  lee, Ti  e  van 

and  the  rear  the  weather  column;  the  van  bears  away  toge- fu  ming  the 
ther  under  an  eafy  fail,  and  goes  at  right  angles  with  the 
line  ahead  :  the  centre  at  the  fame  time  goes  away  two  weatll^ 
points  free,  and  each  fhip  fleers  for  that  fhip  of  the  van  column, 
refpedlively  which  is  to  be  abreaft  of  her  when  in  column. 

The  leader  of  the  van  imift  determine  the  diftance,  by  not 
hauling  up  with  his  divifiori  until  his  fhip  and  the  fternmoft 
fhip  of  the  centre-column,  which  is  drawn  up  with  him,  are 
in  a  line  at  right  angles  with  the  wind:  They  then  both 
ftand  on  under  an  eafy  fail*  while  the  rear  crowding  fail 
paffes  to  the  windward  of  both.  See  fig.  3 1 .  51 

To  change  from  the  line  of  battle  to  the  filth  order  of  To  clncfe 
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fhall  come  abreaft  of  the  fecond  fhip,  the  fecond  fhip  adapts 
her  fail  to  keep  in  this  bearing  ;.  and  fo  on  in  fucceilion, 
each  obferving  to  keep  the  fhip  that  immediately  preceded 
her  in  the  evolution  in  a  line  with  herfelf,  perpendicular  to 
the  direction  of  the  wind  ;  and  the  whole  fleet  will  now  be 
running  before  the  wind  (fee  fig.  28.)  But  if  it  is  intend¬ 
ed  that  the  fleet  (hall  fteer  any  other  given  courfe  than  that 
before  the  wind,  the  whole  fleet  may  then  alter  together  to 
4 7  the  propofed  courfe. 

To  ct.ange  To  change  to  the  third  order  of  failing  from  the  line  of 
order  of  ^^^le  :  The  whole  fleet  bears  away  together  ten  points  ; 

the  headmoft  half  of  the  fleet,  including  the  centre  fhip, 
carry  an  equal  degree  of  fail,  in  order  to  preferve  their  line 
of  bearing  ;  each  fhip  of  the  remainder  of  the  fleet  carries 
lefs  fail  in  fucceffion,  fuch  as  will  form  and  preferve  on  the 
other  line  of  bearing  with  refpedl  to  that  upon  which  they 
were  ranged  before  the  evolution  ;  and  by  this  means  the 
fleet  will  be  formed  in  the  third  order  of  failing.  See 
fig.  29. 

To  change  from  the  line  of  battle  to  the  fifth  order  of 


foiling.. 


Plate 

ccccxcvr, 
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to  the  fifth  failing  on  the  fame  tack  :  In  the  treatife  of  Naval  Tatties, 

failing  on  PubMied  in  thc  ifcond  volun^  of  The  Elements  of  Rigging 
the  fame  an^  Seamanjhip ,  tnere  are  various  rules  for  performing  this 
tuck.  evolution,  according  as  the  different  fquadrons  in  the  fine  of 


failing  on  the  other  tack  :  T  his  evolution  may  be  performed  |f>  fifth. 


in  as  many  ways  as  the  former,  according  to  the  intended fjiin^from 
pofitions  of  the  different  columns  ;  but  in  fuch  a  Woik  asthe  lint  of 
our’s,  it  may  be  fufficient  to  obferve,  that,  batne  on 

1.  When  the  van  is  meant  to  form  the  weather,  and  the^^ot  Lr 
rear  the  Ice  column:  The  van  tacks  in  fucceffion;  the" 
leader  of  the  centre  tacks  when  the  leader  of  the  van  is  paf-The  van 
fing  him  exactly  to  windward,  and  his  divifion  follows  him jfonrnigthe 


the  rear  manoeuvres  in  the  fame  manner  with  rcfpecl  to  the VNcadiei 


'arddietear 

centre.  See  tig .  3  2. .  the  be  co- 

2.  When  the  rear  is  to  form  the  weather,  and  the  van  thelumn. 

lee  column  :  The  van  tacks  in  fucceffion  ;  and  when  about,  ^  S3 

either  brings  to,  or  fhortens  fail,  to  allow  the  other  columns  }  be  .r“ar, 

-  o  ---  ’  ^  ..  .  form  inline 


time  to  form.  The  centre  and  rear  then  carry  fail,,  and  tack  ^catheV 
in  fucceffion.  The  centre  tacks  when  its  leader  has  the  ,.rd  the  van 
ccntie  of  the  lee-column  in  a  line  at  right  angles  with  the  be  co¬ 
wind,  or  when  its  centre  paffes  aftern  of  the  lee-column.  ^UIU1* 
When  the  centre  is  about,  it  regulates  its  rate  of  failing  by 
the  lee-column,  either  by  bringing  to  or  making  equal  fail ; 
and  thus  both  wait  for  the  rear  to  pafs  to  windward.  The 
rear  tacks  when  its  leader  has  the  firfi  fhip  of  the  lee- column 
in  a  line  at  right  angles  with  the  wind,  or  when  its  centre 
fhip  paffes  aftern  of  the  laft  fhip  of  the  centre-column.  See 

%•  S3-  .  ,?4 

i  o  change  from  the  line  of  battle  to  the  order  of  retreat:  To  change- 
The  leader  bears  away  four  points  ;  and  all  the  fleet  follow-  to  the  or- 
ing  clofe-hauled,  they  will  come  to  file  off  in  fucceffion  at^'' 
the  fame  point  in  the  van  fhip’s  wake,  till  the  centre  fhip 
arrives  at  the  angle  where  the  evolution  began.  Then  the 
order  of  retreat  will  be  formed,  and  any  courfe  whatever 
may  be  fleered,  fince  the  two  wings  will  be  equal  and  in  or¬ 
der  on  the  (larboard  and  larboard  lines  of  bearing,  forming 


confequently  between  them  an  angle  of  135  degrees.  Tig. 


34.  reprefents  the  order  of  retreat  formed  fiom  the  line  of 
battle,  the  whole  fleet  going  four  points,  free. 


Chap.  V.  To  Manoeuvre  the  Line  of  Battle. 


The  method  of  forming  the  line  of  battle,  when  the 
fhips  are  in  no  previous  order,  has  already  been  explained. 
In  this  place  it  is  intended  to  point  out  fome  of  the  various 

evolutions 
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Ma1  oeuvre  evolutions  that  are, *  or  may  Ire,  performed  by  a  fleet  which 
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the  Line  of  js  already  formed  in  line  of  battle. 


Battle. 


The  fleet  being-  in  line  of  battle,  to  form  the  line  on  the 
f  other  tack,  by  tackiny  in  fuccefiion  :  The  head  moil  fhip  of 
To  f  rm  the  fleet  tacks  fir  ft,  having  previoufly  made  more  (ail,  or  the 
tht'hne  on  fecond  having  fhortened  fail,  in  order  to  increafe  the  inter- 


the  o  her 
tack  by 
tackit'g-  in 
lucceflion. 


val  between  them ;  for  it  often  happens  that  one  or  two 
cables  length  are  run  over  before  the  fhip  ahead  lias  been 
able  to  fill  her  fails  on  the  other  tack.  When  the  fir  ft  iliip 
is  about,  either  the  fecond  makes  more  fail,  or  the  third 
fhortens  fail  ;  and  then  the  fecond  tacks  as  foon  as  the  has 
gained  the  wake  of  the  leader,  the  helm  being  put  down 
at  the  in  it  ant  (he  opens  the  weather  quarter  of  the  firil  fhip, 
which  is  already  on  the  other  tack,  lit  like  manner  the 
third,  fourth,  &c.  (hips  tack  each  at  tlie-inftant  it  has  gain¬ 
ed  the  wake  of  the  leader  ;  and  thofe  (hips  already  about 
muft  preserve  their  afiigned  diftar.ces,  by  fhortenino  fail,  if 
neceffary,  until  the  whole  fleet  is  on  the  other  tack.  If  a 
(hip  miffes  ftays,  (he  is  immediately  to  fill  again  on  the  fame 
tack,  and  make  fail  with  all  pofltble  expedition,  taking  care 
to  keep  as  dole  as  poflible  to  the  wind,  and  not  to  fall  off 
to  leeward.  By  this  means  {he  will  get  ahead  and  to  wind¬ 
ward  o(  thofe  which  follow  her  ;  and  they  will  peiform  fuc- 
cdfively  their  evolutions  in  the  wake  of  the  (hips  which  are 
already  on  the  other  tack,  only  (landing  on  a  little  farther  than 
they  would  have  done  if  the  fhip  ahead  had  not  miffed  ftays. 
I  he  flip  that  miffed  flays  will  return  fooner  to  her  flat  ion, 
by  making  all  poflible  fail  to  windward  of  the  line.  See 
%  35- 

F o  form  the  line  on  the  other  tack  without  tacking  in  fuc- 
ccflion  :  The  whole  fleet  veers  together:  the  rear  fhip  hauls 
her  wind  on  the  other  tack,  and  Hands  on,  while  all  the 
others  go  two  points  free  on  the  other  tack,  and  haul  up  as 
they  fnccefiively  gain  the  wake  of  the  leading  (hip.  Thus 
the  rear  of  the  line  on  the  one  tack  becomes  the  van  on  the 
other  tack.  See  fig.  36. 

U  he  line  to  veer  in  fuccefiion  :  The  van  fhip  of  the  line 
veers  round,  and  fleers  (our  points  free  011  the  other  tack  ; 
and  when  fhe  is  clear  of  the  rear  fhip  of  the  linr,  fhe  hauls 
her  wind  ;  the  reft  follow,  and  haul  up  in  fuccefiion.  See 
37. 

The  line  to  tack  and  retack  together:  In  lacking  together, 
an  ietac*.  the  fternmoft  fhip  of  the  line  puts  in  ftays;  then  tier  fecond 
ahead  puts  her  helm  down  ;  and  fo  on  through  the  whole 
line,  to  prevent  the  fhip  ahead  from  falling  on  board  the 
fhips  aftern.  1  he  fleet  will  then  be  in  bow  and  quarter 
line  ;  from  which,  if  tacking  together,  no  fhip  muft  put  in 
flays  till  the  fhip  on  her  weather  quarter  is  in  the  a<ft  of 
tacking. 
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To  veer  in 
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To  tick 


•  <9 

To  hear  a- 


thi 


y  toj-t- 


ihe  lme  hear  away  together,  preferving  their  bearing  for 
the  line  :  The  rear  begins  this  evolution,  the  fternmoft  fhip 
bearing  away  the  number  of  points  propofed  ;  and  fo  on  as 

ach 


bearing 
quickly 


01  e; 


as  poflible,  to  prevent  falling  on  board 
£0  other.  • 

y  *l,rn  f,  To  turn  to  windward  in  line  of  battle:  When  the  fleet  lias 
ft  a- room,  m°ft  advantageous  method  o!  gaining  to  wind- 
warn  is,  that  all  the  (hips  of  the  fltet  may  go  about  togc- 
t.  -.1  ;  as  by  this  means  the  whole  fleet  will  daiu  as  m  uch  to 
windward  as  in  the  cafe  of  a  Angle  fhip.  The  fleet  will  be 
m  line  of  battle  on  the  one  board,  and  in  bow  and  quarter 
Ii5le  on  t|ie  other.  This  is  alfo  the  moft  proper  method  to 
g  1  to  windward  on  a  coaft  when  ^he  wind  is  parallel  to  the 
a“.1  ’  ^'>u^  ^  fleet  is  turning  to  windward  in  a  (trait 
or  between  two  (bores,  the  fleet  fhould  tack  in  fuccefiion ; 
xor  ll  all  the  {hips  tacked  together,  the  van  would  be  foon 
™  !Vll,h  tae  land  on  one  ^ldc>  and  loon  after  the  fleet  had  re- 
dcked  the  rear  would  be  in  with  the  land  on  the  other  fide; 
nence  this  would  occafion  a  nufober  of  fhort  boards.  In 


pc  fling  through  a  ftrait,  ether  circumftanccs  are  alfo  to  be  IVLmceuvre 
attended  to,  as  tides,  See.  |U 

To  interchange  the  van  and  centre  fquadrons :  The  van  o^jer  of 
bears  away  a  little,  and  brings  to  ;  the  centre  paffes  on  to  Sailing, 
windward,  edging  a  little,  to  get  ahead  of  the  former  van  l— 

011  the  fame  line  ;  the  rear,  coming  on  under  an  tafy  fail, 
edges  away  likewife,  to  obtain  the  wake  of  the  new  centre t-glfthe 
Cqiiddron.  See  fig.  38,  var,  and 

To  interchange  the  van  and  rear  fquadrons  :  The  van  and  centre 
centre  fquadrons  bear  away  a  little,  and  then  bring  to,  the  fy^drens; 
van  obierving  to  bear  away  a  little  more  to  the  leeward  Van  and 
than  the  centre.  The  rear  (binds  on  to  gain  the  head  of  rear  fqua- 
the  line  ;  and  when  abreaft  of  the  former  van,  the  centre drons. 
fills,  and  both  (landing  on,  form  ahead  of  the  new  rear,  by 
edging  down  until  they  are  in  a  line  with  it.  See  fig.  39,  st, 

To  interchange  the  centre  and  rear  fquadrons  :  The  van  Centre  and. 
(lands  on  under  an  eafy  fail,  while  the  centre  bears  away  a*lear 
little  and  brings  to,  and  the  rear  at  the  lame  time  carries  adrons’ 
prefs  of  fail  to  pafs  the  centre  to  windward  and  get  into  the 
wake  of  the  van  The  van  and  centre  then  edge  away  to 
gain  the  line  with  the  new  rear  (quadron,  which  then  fills. 

See^fig.  40.  ^  64 

The  van  to  pafs  and  form  the  rear:  The  vail  fquadronThe  van  to 
ed  es  away  a  little  and  brings  to;  the  other  two  fquadrons,  Pafs  t0  the- 
crowding  fail,  Hand  on  till  they  get  ahead  of  the  new  rear, rear* 
and  then  edge  away  a  little  to  form  in  the  line;  after  which 
the  rear  fills.  ^ 

The  rear  to  pafs  and  form  the  van  :  The  van  and  centre  The  rtar 
bear  away  a  little  and  bring  to  ;  the  rear  makes  fail,  paflfes  tu 
ahead  of  both,  and  then  edges  away  to  form  011  the  fame  aU* 
line.  Thefe  two  monceuvrcs  are  fo  iimple  as  not  to  (land  in. 
need  of  illuilration  by  figures. 


Chap..  VI.  To  Manoeuvre  a  Fleet  formed  in  the  Fifth 
Order  of  Sailing. 

y  C> 
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This  order  of  failing  is  very  advantageous  for  a  nume-To  Ili3’ 
rons  fleet,  as  it  keeps  the  fhips  clofer  together,  and 
fore  more  connected  with  each  other  than  either  of  the  three  Juailin  ^* 
firil  orders.  The  method  of  forming  this  order  is  fhovvn  in 
Chap.  II.  :  and  the  method  of  manoeuvring  111  it,  which 
with  very  little  alteration  is. alfo  applicable  to  the  fourth  or¬ 
der,  is  to  be  the  fubjedt  of  this  chapter.  $7 

F o  tack  the  columns  in  fuccefiion  :  The  (hips  of  the  lee-To  tack  in 
column  having  more  diftance  to  run  before  they  canrecover  fuccelil0IU 
their  pefition,  muft  go  about  firft  in  fuccefiion.  When  the 
centre  leader  finds  himfelfabreaft  of  the  leader  to  leeward  of 
him,  or  at  right  angles  with  the  clofc-haukd  line  on  the 
other  tack,  upon  which  the  lee  leader  is  now  moving,  he 
tacks,  and  is  followed  in  fuccefiion  by  his  divifion.  The 
weather  column  paying  the  fame  regard  to  the  centre-co¬ 
lumn,  manoeuvres  in  the  fame  manner  (fee  fig.  41.)  In, this 
evolution  the  weather-column  (till  continues  to  windward  ; 
and  fhould  the  columns  have  doled  too  much,  or  be  too  far 
afonder,  either  of  which  may  happen  from  the  inequality  in 
the  rate  of  failing  of  the  different  fhips,  the  order  may  be 
recovered  either  by  the  lee  or  windward  column  bearing 
away,  fo  as  to  make  an  angle  equal  to  that  propofed,  as  two 
points,  between  any  column,  and  a  line  joining  the  leader  of 
that^column  and  the  fternmoft  fhip  of  the  next  column. 

If  this  evolution  is  to  be  performed  in  the  night,  the- 
weather- column  muft  tack  firil.  In  order  to  prevent  the 
rifle  ©t  one  column  pafilng  through  the  van  of  the  other  co. 
lumiis,  the  next  column  muft  not  tack  till  its  leader  is  fen*, 
fible  that  many  fhips  of  the  column  immediately  to  wind¬ 
ward  are  about.  When  about,  the  leaders  make  little  fail,, 
while  their  followers  make  fuccefiively  a  little  more,  in  order 
to  form  thdr  refpeftive  columns.  The  columns  which  are 

com*- 
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T o  veer  in 
iuccefiiui:. 


N  A  V  A  L 

p ]^>Ay  fhonlfl  cither  brill;:  to  and  wait  for  the  next, 

or  fluiuld  juft  keep  fleerage  way  ;  thus  the  former  weather- 
column  fho&Id  wait  for  the  centre,  rnd  both  Ihould  then 
wait  for  the  former  lie-column.  In  this  evolution  the  wea¬ 
ther  and  lee  columns  will  be  interchanged.  .  As  tome  rifle 
iriay  attend  the  execution  of  this  at  night*  it  is  moil  advi- 
fatle  to  tack  the  columns  together,  a?.d  lad  in  bow  and  quar¬ 
ter  line  ;  became,  fhoulci  it  become  ueceffary  to  retack,  or 
Should  the  wind  change  before  the  completion  of  this  evo¬ 
lution,  much  confufion  might  enfue.  By  tacking  together 
this  will  he  avoided. 

To  tack  the  columns  together  :  The  flernmofl  Hups  of  the 
three  columns  put  in  flays  together  ;  and  when  thly,  ate 
obferved  to  be  fo,  their  feconds  ahead  immediately  put  their 
helm  down,  and  fo  on  through  the  whole  fleet.  Bach  co¬ 
lumn  will  then  be  in  bow  and  quarter  line.  See  fig.  4 2* 

To  veer  the  columns  in  fucceflion  :  The  leader  of  the  It e- 
colitmn  veers  round,  and  fleers  lour  points  free  upon  the  other 
tack,  followed  by  the  flnps  that  divifion  ;  and  of  which, 
when  he  is  clear  of  the  flernmofl  fnips,  he  hauls  up.  1  he 
centre  and  weather  columns  perform  fucceffively  the  lame 
evolution,  obferving  to  continue  handing  on  till  they  fuccef- 
•ftvely  bring  the  point  at  which  the  lee-column  began  to  veer 
to  bear  in  a  right  line  to  leeward  of  them.  They  likewile 
fucceffively  fming  their  lufFs  when  the  point  at  which  the 
lee  column  hauled  its  wind  bears  right  to  ltewaid  (tig.  43-) 
Each  column  having  the  fame  diflance  to  tun,  it  the  evolu¬ 
tion  be  well  executed,  the  leaders  of  the  windward  columns 
will  find  themfelves,  when  they  fpving  their  luffs,  exactly  a- 
breafl  of  the  leader  of  the  lee-column,  and  fo  will  all  the 
other  (hips.  But' the  making  or  (hortening  fail  will  at  all 
events  redlify  the  inequality  of  failing. 

TVturn  to  To  turn  to  windward  in  the  fifth  order  of  failing:  Let  the 
■windward,  {hips  of  the  fleet  be  fo  arranged,  that  the  leaders,  and  alfo 
the  correfponding  fhips  of  the  columns,  may  be  in  the  di¬ 
rection  of  the  wind  ;  as  by  this  means  the  fleet  will  gain 
more  to  windward,  and  at  the  fame  time  be  lefs  liable  to 


diforder.  Ncvw  the  van 


{hipS 


of  the  columns  tack  at  the 


Plate 
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A  C  T  I  C  S.  Par*  I. 

centre  column,  when  it.  brings  to,  and  w:nf|  for  the  new  we  a-  Muromy* 

ther  column.  See  fig.  46.  ^  “hTifu! 

To  interchange  the  centre  and  lee  columns:  The  centre  and  )>r  ^ 

weather  columns  bring  to,  or  keep  Peerage  way,  as  i  .  moil 
convenient :  the  lee  column  tacks  together,  and  preffes  tail  — v — ~ 
to  gain  the  wake  of  the  centre  column  ;  which,  when  they  '3 
have  effected,  they  retack  together  and  Hand  on  ;  _tIi<TneTT 
centre-column  then  eds-es  away  under  an  caty  fail,  fleering, iunUi«. 
if  it  lay  to,  eight  points  from  the  wind,  and  if  it  kept  fleer- 
?.<•.- e  wav  only  two  points,  until  it  comes  into  the  fiat  ion  of 
the  lee  column,  where  it  hauls  to  the  wind  ;  while  the  wea¬ 
ther-column  fills  and  Hands  on  :  and  the  order  is  re- 
cilablifhed  by  {hortening  or  making  fail,  according  to  cir- 
c  um  fiances.  7  4 

The  weather  column  to  pafs  to  leewtfrd  .*  The  weather • The  w«a-  u 
column  Hands  on  under  very  little  fail,,  while  the  centre  and^^* 
lee  columns  tack  together,  and  carry  a  prefs  of  fail  till  they  _ifs  t0  ^  I 
reach  the  wake  of  the  weather-column,  when  they  retack,  waU. 
and  crowd  fail  till  they  come  up  with  the  weather-column ; 
and  when  they  have  gained  the  wake  of  the  weather- co¬ 
lumn,  it  bears  away  two  points,  to  gain  its  Hation  to  lee¬ 
ward,  and  then  hauls  to  the  wind  or  brings  to  till  the  new 
weather  and  centre  columns  come  up.  See  fig.  47. 

The  Ice-column  to  pafs  to  windward:  The  weather  and-pjie'i«-co. 
centre  columns  bring  to,  while  the  Ice  column  carries  faillumnto 
and  tacks  in  fucceflion  as  foon  as  the  leading  {hip  can  wea- i,a/3 10 


fame  inftant,  and  are  followed  in  fuccefiion  each  by  the  re¬ 
maining  {hips  of  the  divifion,  when  they  reach  the  wake  of 
their  leaders,  or  the  fame  point  when  they  went  about ; 
hence  there  will  always  be  three  {hips  in  Hays  at  the  fame 
time  until  the  whole  fleet  has  got  on  the  other  tack.  The 
fleet  then  Hands  on  any  afligned  diflance,  and  then  retacks 
j  t  in  the  fame  manner  as  before.  See  fig.  44. 

To  inter-  To  interchange  the  weather  and  centre  columns:  The  wea- 
change  rhe  ther  and  lee  columns  lie  to,  or  only  keep  fleerage  way.  The 
and  centre  centre  column  tacks  together;  and  forming  a  bow  and  quaf- 
columns.  ter  line,  goes  clofe-hauled  to  gain  the  wake  of  the  weather- 
column  ;  it  then  retacks  together,  and  Hands  on,  while  the 
weather-column  bears  away  to  its  new  Hation  in  the  centre, 
and  the  lee-column  fills.  See  fig.  45. 

To  interchange  the  weather  and  lee  columus:  The  centre 
column  brings  to  ;  the  lee  column  Hands  011  under  a  prefs  of 
fail;  and  when  its  HernmoH  fliip  can  pafs  to  windward  of  the 
van  of  the  centre  column,  which  will  be  when  the  centre 
fhip  of  the  lee  column  is  in  a  line  peipendicular  to  the  di- 
re&ion  of  the  wind  with  the  van  of  the  centre  column,  the 
lee  column  then  tacks  together,  and  Hands  on  clofe-hauled 
till  it  comes  in  a  line  with  the  centre  column,  when  it  goes 
large  two  points  to  get  into  the  Hation  which  the  weather- 
column  left ;  aud  then  veers  together,  hauling  the  wind  for 
the  other  tack.  At  the  beginning  of  the  evolution,  the 
weather  column  bears  away  together  under  little  fail,  and 
goes  large  fix  points  on  the  other  tack,  fo  as  to  get  into 
the  wake  of  the  centre  column  ;  it  then  hauls  to  the  former 
tack,  going  two  points  large,  till  it  ranges  abreaH  of  the 
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ther  the  headmoH  fhip  of  the  weather-column ;  and  when  ar¬ 
rived  upon  the  line  on  which  the  weather-column  is  formed, 
it  re-tacks  in  fucceflion,  forms  on  the  fame  line,  and  either 
brings  to  or  Hands  on  under  very  little  fail.  If  it  brings  to, 
the  other  two  columns  bear  away  together  two  points,  to 
pu;  themfelves  abreaH  of  the  column  now  to  windward  ;  but 
if  the  new  weather-column  Hood  on  under  an  eafy  fail,  they 
may  bear  away  only  one  point  to  gain  their  proper  Hations. 

See  fig.  4S. 

As  it  is  of  the  utmoH  importance  that  each  fhip  be  in  her  vietW  ot 
refpe&ive  Hation,  both  to  prefer ve  order,  and  that  the  vari- keeping  a 
ous  evolutions  may  be  more  readily  performed,  the  officer  J-j 

of  the  watch  will  therefore  be  ever  anxious  to  preferve  the  a 

Hation  of  his  fhip.  This  he  may  do  by  his  quadrant ;  but  mean«  of 
the  more  ready  method  for  this  purpoie  is  by  means  of  the  the  naval 
Naval  Square,  which  is  conflru&ed  as  follows  : 

Upon  fome  convenient  place  at  the  middle  of  the  quarter- It.conftru, 
deck,  deferibe  the  fquare  ABCD  (fig.  49.),  of  which  the tl0n, 

Tides  AD  and  BC  ate  parallel  to  the  keel;  through  the 
centre  line  G  draw  the  line  EF  parallel  to  AD  or  BC,  and 
draw  the  diagonals  AC  and  BD  ;  bifedl  the  angles  EGD, 

EGC  by  the  Hraight  lines  GH,  GI,  and  the  naval  fquare 
will  be  conflru&ed.  Now  fince  the  angles  FGD,  FGC 
are  equal  to  four  points,  being  each  half  a  right  an  Ac  ; 
therefore  the  angles  EGD,  EGC  are  each  equal  to  12 
points,  and  confequently  the  angles  EGH,  EG!  are  each 
equal  to  fix  points.  Hence,  if  a  fhip  is  running  clofe-hauled 
on  the  flarboard  tack,  in  the  direction  FE,  the  dire&ion  of 
the  wind  will  be  IG,  and  her  clofe-hauled  courfe  on  the 
other  tack  will  be  GC  :  But  if  file  be  running  in  the  fame 
dire&ion  FE  upon  the  larboard  tack,  her  clofe-hauled 
courfe  on  the  flarboard  tack  will  be  in  the  direction 
GD.  .  .  78 

In  order  now  to  apply  the  naval  fquare  to  the  keeping  of  A~d  appl 
fhips  in  their  iefpe£tive  Hations,  let  the  fleet  be  formed  in  cation, 
the  fitlh  order  of  failing  clofe-hauled,  the  correfponding 
fhips  of  the  columns  coinciding  with  the  direction  of  the 
wind,  in  order  to  turn  to  windward  with  greater  facility. 

The  correfponding  fhips  in  the  column  muH  be  kept  in  the 
direction  of  GH.]  or  GI,  according  to  the  dire&ion  of  the 
wind  and  the  tack  they  are  upon,  while  all  the  fhips  of 
3  the 
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I  To  reftore  ths  fame  column  mul  fee  in  the  direction  of  EF.  See 

the  Order 

A  (ain,  let  the  fleet  be  in  three  columns  in  one  of  the 


of.  iJitcle 
upon  Shifts 


ofthAVi.  T  lines  of  bearing,  the  %ip  being  clofe  hauled  on  the  other 
Y“— ^taek.  The  fhips  of  each  column  will  be  in  the  direction  of 
one  of  the  diagonals,  while  the  correfponding  fhips  oi"  the 
other  columns  will  be  in  the  direction  of  the  other  dia¬ 
gonal  (fig.  51).  It  will  alfo  be  the  fame  if  the  columns 
are  in  one  line  oc  bearing,  an  I  going  four  ooiats  large  on 
the  lame  tack.  The  application  of  the  naval  fquare  in  other 
cafes  v/ilL  be  obvious. 

Chap.  VII.  To  reftore  or  reform  the  Order  of  Battle 
upon  Shifts  of  the  Wind . 
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points. 


1.  IiST  it  be  intended  to  reftore  the  order  battle 
on  the  fame  tack,  the  wind  coming  forward,  and  fhift- 
in  r  ahead  lefs  th  in  fix  points.  In  this  cafe,  the  whole 
fleet  1*3  to  bring  to  exeeot  the  leader  ;  who,  in  order 
that  the  fame  di fiances  between  the  Arps  may  be  pre* 
ferved  when  the  Hne  is  reformed,  leers  a  courfe  a  h  (fig. 
52.),  llieh  as  to  be  at  right  angles  to  the  middle  point  be¬ 
tween  the  former  and  prefen t  direction  of  the  wind  :  hence 
the  courfe  he  mail  fleer  will  be  known  by  a  iding  half  the 
number  of  points  the  wind  has  lhifted  to  eight  points,  and 
applying  this  fum  to  the  former  clofediauled  courfe.  As 
foorj  as  the  leader  has  arrived  at  the  new  clofe- hauled  line 
with  refpedt  to  the  fecond  ft) ip  ahead,  that  ihip  immedi¬ 
ately  fills,  and  bears  away  the  fame  number  of  points  as  the 
leader  ;  and  when  both  thefe  have  reached  the  clofe  hauled 
line  with  refoefl  to  the  third  fhip,  fhe  alfo  fills,  and  bea  -s 
away.  In  like  manner  the  remaining  part  of  the  fleet  bear 
away  in  fuccefiion  ;  and  when  they  have  got  into  the  clofe - 
hauled  line  he  with  the  fternmoft  fhip,  they  all  haul  their 
wind  at  the  fame  in  flail  t,  and  the  fternmoft  fhip  fills  and 
(lands  on  clofc-hauled. 

A  very  exped’tious  method  of  performing  this  evolution 
is  as  follows  :  The  whole  fleet  having  ‘alien  off  as  foon  as 
the  wind  fhifted  the  feme  number  of  points  which  it  chan¬ 
ged,  the  leader  bears  away  eiirht  points  from  the  middle 
point  between  the  former  and  prefent  directions  of  the  wind  ; 
or,  if  the  wind  has  fhifted  near  fix  points,  in  this  cafe  the 
leader  mu  ft  bear  away  eight  points  Tom  the  new  direction 
of  the  wind  ;  hut  then  the  fleet  will  be  defer  than  before, 
and  the  leader  hauls  his  wind  ns  foon  as  the  fternmoft  fhip 
bears  on  the  clofe-hanled  line  from  him  :  The  fecond  fhio 
be  a  rs'avvay  when  fhe  has  reached  the  wake  of  the  leader,  and 
alio  hauls  her  wind  when  fhe  has  again  gained  his  wake. 
In  like  manner  the  third,  fourth,  & c  fliips  bear  away,  and 
alfo  haul  their  wind  in  fuccefiion,  until  the  fternmoft  and 
the  whole  line  is  formol  a^ain.  See  fig.  5^. 

If  the  wind  fluffs  exactly  four  points  ahead,  the  whole 
fleet  is  to  veer  round  till  the  heads  of  all  the  fhips  are  direc* 
ted  to  the  point  exactly  oppoiite  to  their  former  courfe  ; 
and  the  rear  ihip,  which  has  now  become  the  van,  is  to  run 
four  points  large  upon  her  new  tack,  and  the  reft  or  the  fleet 
to  follow  her  in  fuccefiion  ;  and  when  the  laft  fhio,  which  was 
the  former  leader,  is  got  into  the  wake  of  the  heatlmoft  in 
the  line,  the  whole  fleet  is  to  veer  together,  and  the  order 
will  be  reformed  on  the  former  tack- 

If  the  wind  fhifts  eight  points  forward,  the  (hips  are  to 
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veer  round  altogether  till  their  heads  are  on  the  point  of  the  The  Battle. 

compafs  oppofite  to  their  former  courfe  ;  then  the  rear  fhip,  "*>  “  1 

having  become  the  van,  is.  to  haul  clofe  by  the  wind  on  the 

fame  board  ;  all  the  other  fhips  are  to  haul  up  in  fuccefti  >n, 

and  range  in  the  wake  of  the  leading  (hip  ;  and  when  the 

laft  Ihip  is  in  her  ftation,  the  order  will  be  reformed  on  the 

fame  tack. 

If  the  wind  changes  12  points  exactiy,  the  fleet  muft^hydvs 
veer  round  together,  and  haul  their  wind  in  fuccelfion  on  'S0VAt$' 
the  firlt  tack.  g* 

2.  The  wind  coming  forward,  and  the  order  of  battle  to  Vo  ref  >rm 
be  reformed  on  the  other  tack.  r!v»  order  off 

If  the  wind  fhifts  ahead  lefs  than  fix  points,  all  the  (hips 
of  the  fleet  are  to  veer  round,  till  their  heads  come  to  the  tack,  the 
opooftte  point  of  the  comp-ifs  with  refpect  to  tueir  former  wind  c  >- 
courfe  ;  and  then  the  rear  fhip,  which  is  no  w  become  the  nvn£  f°r- 
van,  is  to  haul  clofe  by  the  win  !  on  that  tack,  and  the^.^^3 
other  Alios  follow  her  in  fucceflion.  From  hence  the  fleet  points, 
mi  (ht  pals  to  the  line  of  battle  on  the  former  tack  by  veer-  84 
ing  in  fuccelfion.  If  the  wind  comes  ahead  more  than  fix  Between  fir. 
points,  but  lefs  than  twelve,  the  fleet  is  to  manoeuvre  in  the 
fame  manner  as  before.  If  the  wind  comes  ahead  exadlly 
twelve  points,  the  tack  is  to  be  changed.  Tw-lve 

2.  When  the  wind  fhifts  aft,  and  the  order  of  battle  to  P°mts* 
be  reformed  on  the  fame  tack. 

If  the  wind  has  fhifted  lefs  than  two  points,  the  leader  coming  afe 
hauls  his  wind,  the  fleet  (lands  on  as  before,  and  each  fhip  am?  the  or- 
liauls  her  wind  in  fuccefiion  as  fhe  gains  the  wake  of  the  der  < *f  hit- 
leader.  If  it  is  intended  to  change  the  tack,  the  whole 
fleet  tack  together,  and  the  fternmoft  ihip,  which  now  be- the  fame 
comes  the  leader,  hauls  up,  and  the  reft  bear  down  and  haul  tuck, 
up  in  fucceflion.  §7 

If  the  wind  changes  flxteen  points,  all  the  fliips  brace 
about  for  the  other  tack  immediately,  by  which  means  the  $3 
fleet  will  be  going  four  points  large  ;  then  the  fliips  tack- The  wind 
ing  or  veering  initantly  together,  the  order  of  battle  will  hennaing 
reftored  or  formed  again  on  the  fame  tack  as  they  were  bc-^u.tee^ 
fore  the  wind  changed.  ^°Ki 


Chap.  VIII.  Of  the  Battle . 


s? 


In  a  naval  engagement,  the  prefent  mode,  as  has  already  Of  rhe  line, 
been  obferved,  is  to  draw  up  the  fleet  in  a  ftrai^ht  line  upon°^  batt^“ 
one  of  the  clofe- hauled  lines  under  an  eafy  fail.  The  fri¬ 
gates,  fire- fliips,  transports,  Sec.  are  placed  at  proper  di- 
ilances  on  the  other  tide,  with  reipedl  to  the  enemy  (b). 

The  diftar.ee  between  two  adjacent  fhips  in  the  line  is  ufu- 
ally  about  a  cable’s  length  ;  but  the  admiral  increales  or  di- 
mmilhes  this  interval  according  to  circumftances.  ThCj  9° 
nearer,  however,  the  fhips  are  to  each  other,  the  ftrongcr  is  ,  *s  by  be- 
the  line,  and  the  more  difficult  to  be  broken  or  forced  by  the  big  dole, 
enemy  ;  but  flill  there  mull  be  a  fuflieient  interval  left,  fo 
that  if  a  fhip  receive  confiderable  damage,  fhe  may  be  got 
out  of  the  line  without  becoming  foul  or  falling  aboard  of  the 
fhip  next  aftern,  which  would  be  the  means  of  putting  the 
whole  line  in  confufion. 

The  flrength  of  a  fleet  depends  alfo  more  on  the  largenefs  com" 
of  the  fhips,  and  the  weight  of  the  metal,  than  in  their  num-  j^e‘  ^  } 
ber.  The  fewer  the  number  of  fhips  in  a  fleet,  the  more.thmigh  4  3 
diftin&ly  will  the  ftgnals.  be  perceived  and  anfvvered  by  thofefe  *er  hi 
ne?..*the  extremities  of  the  line  ;  the  better  alfo  will  the  0r-numberj 

der 


(r)  Several  able  officers  have  been  of  opinion,  that  when  fleets  are  ranged  in  order  of  battle,  inilead "of  being  clofe- 
hauled,  they  fliould  have  the  wind  two  points  free,  or  uoon  the  beam.  Some  of  the  reafons  alleged  in  fupport^of  this 
opinion  are,  that  the  lhips  can  more  eaftly  keep  their  fiations  ;  and-ir  any  fhip  fliould  happen  to  fail  to  leeward,  fhe  may 
ealily  regain  bet  ftation,  which  would  be  almoft.  impoilible  were  the  fleet  clofe- hauled. 
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der  of  battle  be  kept,  and  the  fleet  more  eafily  manceuvered. 
A  large  (hip  is  not  fo  foon  difabled  as  a  final!  one  ;  and  in 
the  cafe  of  a  three-decker,  although  the  upper  deck  fhould 
happen  to  be  confufed  with  the  wreck  of  broken  malls, 
yards,  See.  and  hence  it  being  fcarcely  poffible  to  work  the 
guns  on  that  deck,  yet  if  the  weather  be  not  tern  pelt  uous, 
the  guns  on  the  other  two  decks  may  be  worked.  Tf 
boarding  fhould  be  deemed  pra&icable,  it  is  evident  that  the 
large  fhip,  upon  aeconnt  of  the  height  of  her  fide,  as  well  as 
for  other  reaions,  will  have  greatly  the  advantage  over  one 
of  a  lefs  fize.  Large  fhips  are  alfo  for  the  molt  part  more 
able  to  encounter  a  ftorm  than  fmall  ones  ;  aud  in  a  gale  of 
wind  large  fhips  have  commonly  the  advantage  in  point  of 
failing.  Hence  it  is  obvious,  that  a  fleet  compofed  of  large 
fhips  may  have  greatly  the  advantage  over  a  fleet  confiding 
of  lefs  fhips,  though  much  more  numerous. 

As  in  a  naval  engagement  the  two  fleets  are  drawn  up 
cl ofe-h aided,  on  two  lines  parallel  to  each  other,  one  of  thefe 
fleets  is  therefore  to  the  windward  of  the  other.  The  wind¬ 
ward  fleet  has  feveral  advantages  not,  poffeffed  by  the  fleet 
to  leeward,  and  the  leeward  fleet  has  alfo  advantages  over 
the  weather  fleet.  The  advantages  and  difadvantages  of 
each  of  thefe  fleets  arc  as  follow  : 

The  fleet  to  windward  may  approach  the  leeward  fleet  at 
pleafure,  and  can  therefore  determine  the  time  of  commence- 
windward.  1Tient  °*  the  a&ion.  If  the  weather  fleet  is  more  numerous, 
it  may  fend  down  a  detachment  of  fhips  on  the  rear  of  the 
leeward  fleet,  and  thereby  Dut  it  into  confufion.  If  any  of 
the  fhips  of  the  fleet  to  leeward  fhould  be  difabled,  the  fleet 
to  windward  may  with  great  eafe  fend  down  their  fire-fhips 
upon  them,  or  fend  a  detachment  after  any  part  that  gives 
way.  The  weather  fleet  may  board  if  the  admiral  thinks 
proper;  and  it  is  fcarcely  incommoded  with  the  fmoke,  which 
‘93  is  carried  off  by  the  wind  to  the  fleet  to  leeward, 
pi  fad  van-  *phe  difadvantagcs  of  the  fleet  to  windward  are,  an  inabi- 

ileeTto  to  quit  the  fight  when  once  engaged,  without  being 

windward,  obliged  to  pafs  through  the  enemy’s  line,  which  is  extreme¬ 
ly  dangerous  ;  becaufe  the  fhips  being  already  very  much  in¬ 
jured  before  they  are  obliged  to  fly,  they  mul  expedl  to  be 
flill  more  fo  ;  and  as  they  have  it  no  longer  in  their  power  to 
form  the  order  of  retreat,  this  manoeuvre  is  abfolutdy  a  de- 
fperate  one.  If  the  fleet  to  windward  tack  altogether,  in 
order  to  pet  off,  the  line  to  leeward  may  do  the  fame,  after 
having  raked  the  weather  fhips  in  flays,  and  follow  them 
on  the  other  tack,  with  the  advantage  of  having  gained  the 
wjnd  of  the  centre  and  rear  divifions  of  the  flying  line.  If 
it  blow-  frefh,  it  is  feldom  that  weather  fhips  have  their 
lower  deck  guns  fufficiently  elevated  ;  whence  it  refults,  that 
the  (hip  being  a  little  inclined  on  the  lee  tide,  the  guns  of¬ 
ten  run  out  again  at  their  ports  after  being  fired,  which  very 
much  retards  the  fervice  of  the  artillery,  firce  the  guns 
are  obliged  to  be  bowfed  in  again  every  time  for  loading  ; 
and  oftentimes  they  can  make  no  ufe  at  all  of  their  lower 
tier.  Again,  fuch  of  the  (hips  as  are  fo  difabled  as  to  be 
obliged  to  quit  the  line,  cannot  eafily  do  it,  becaufe  in  veer¬ 
ing,  for  want  of  being  able  to  tack,  they  fall  between  the 
two  lines,  where  they  are  raked  ahead,  and  by  that 
means  completely  put  in  diforder:  but  fhould  they  be 
fortunate  enough  to  be  able  to  finish  their  evolution,  it  is 
ltill  very  difficult  for  them,  difabled  as  they  are,  to  get  to 
windward  of  their  line,  and  very  often  they  fall  foul  of*die 
next  fhips  aftern  of  them,  which  have  it  fcarcely  in  their 
power  to  prevent  the  accident  on  account  of  the  fire  and 
fmoke,  efpecially  if  the  line  is  much  contracted  5  and  fhould 
thefe  perceive  it,  and  try  to  avoid  being  run  foul  of  by  fall¬ 
ing  back  on  their  next  fhip  aftern,  and  fo  on  thus  fuccef- 
kvely,  it  might  happen,  that  from  one  to  the  other  a  great 
part  of  the  fleet  being  obliged  to  manoeuvre,  their  fire  would 
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leffen,  and  very  often  ceafe,  by  their  covering  each  other ;Thc  Battb. 
when,  if  the  enemy  take  the  advantage  of  this  critical  mo- 
ment,  the  diforder  increafes,  and  all  is  loft.  But  thefe 
inconveniences  may  be  partly  prevented  by  having  the  dif¬ 
abled  fhips  quickly  towed  out  of  the  line  by  the  boats  of 
the  fleet,  which  for  that  purpofe  fhould  always  be  hoifled 
out  from  each  fhip  before  the  engagement  begins.  Other- 
wife,  if  the  fhips  in  the  weather  line,  not  being  too  clofe, 
have  the  neceffary  fpace  to  obferve  what  paffes  ahead  of 
them,  and  to  manoeuvre,  they  ought  to  range  themfelves  to 
leeward  of  the  difabled  fhip,  in  order  to  cover  her,  and  ap- 
p  reach  nearer  to  the  enemy;  all  the  other  fhips  bearing 
up  alfo  together  to  preferve  the  line. 

The  fhips  in  the  line  to  leeward  have  the  advantage  ofAdvauta- 
ferving  with  facility  and  effe&  their  lower  deck  guns  in  all ^ 
weathers  proper  for  fleets  to  came  to  adlion :  they  canwarj°cc' 
quit  the  engagement  at  pleafure:  their  difabled  fhips  can 
without  difficulty  quit  their  ftations  when  necefiity  requires 
it :  they  can  form  the  order  of  retreat  with  more  readinefs, 
or  continue  the  a&ion  as  long  as  convenient :  in  fhort,  the 
lee  line  of  battle,  if  fiiperior  in  number,  can  alfo  double  the 
enemy,  by  making  fome  of  the  fhips  in  the  van  or  rear  to 
tack,  and  put  one  of  the  extremities  of  the  enemy’s  line  be¬ 
tween  two  fires  ;  and  if  they  are  formed  in  time,  they  may 
cannonade  the  enemy  while  bearing  down  to  the  attack. 

The  difadvantagcs  of  the  fleet  to  leeward  are,  its  being  And  its  dif- 
very  much  annoyed  by  the  fmoke,  and  a  continued  fhower advantages, 
of  fire  from  the  wads  falling  on  board,  repelled  by  the  wind, 
which  if  not  attended  to  may  be  productive  of  dreadful  con- 
fequences.  The  fhips  of  the  line  to  leeward  cannot  attempt 
to  board  thofe  of  the  other  whatever  may  be  their  inclina¬ 
tion  for  it ;  they  can  hardly  do  more  than  accept  the  battle, 
without  being  able  to  determine  either  time  or  diftance :  it 
is  even  with  great  difficulty  that  they  can  avoid  being  board¬ 
ed,  or  prevent  their  line  from  being  broken,  if  the  weather 
fhips  are  bent  upon  doing  it ;  and  their  fire-fhips  are  very 
feldom  of  uie.  ^ 

A  general  rule  for  the  adoption  of  either  the  weather  orN-eene- 
lee  gage  cannot  be  laid  down.  Sometimes  the  one  is  pre-^Lukfctf 
ferable,  and  fometimes  the  other  ;  and  very  often  the 
mander  in  chief  has  it  not  in  his  power  to  make  an  option,  ,,,  tjie 
Having  proceeded  fo  far  with  refpetl  to  the  line  of  battle, other, 
it  may  not  be  improper  to  introduce  in  this  place  an  account 
of  a  naval  engagement,  with  the  conduft  to  be  obferved  pre¬ 
vious  to,  and, during  the  time  of,  its  continuance.  ^ 

1  he  engagement  will  not  begin  till  the  admiral  makes  The  adion 
the  fignal,  unlefs  an  adion  is  infenfibly  brought  on  by  fome  not  to  be- 


^iti  before 
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unavoidable  circnmflances  in  the  line,  or  pofition  of  the 
or  rear  of  both  fleets  in  forming  or  approaching  each  other.  ^eVor 
The  admiral  in  fuch  cafe  will  make  the  proper  fignal  for  the  that  pur- 
van  or  rear,  by  the  diftinguifhing  flag  of  either  of  thefe  di-pfe. 
vifions,  which  will  undoubtedly  regulate  the  neceffary  ma¬ 
noeuvres  of  the  reft  of  the  fleet  throughout  the  whole  line.  ^ 
During  the  time  of  an  engagement  the  greateft  lilence  is  hrecairioni 
to  be  obferved  in  each  fhip  ;  110  one  mull  quit  his  poft  upon  to  beoMer- 
pain  of  death  ;  and  fhould  any  one  happen,  torefufe  obey-^^^1^ 
iug  an  officer,  he  fhall  be  put  to  death  on  the  fpot ;  themellt" 
fame  alfo  fhall  be  done  to  any  011c  who  fhall  hide  himfelf, 
or  feign  to  be  wounded.  The  wounded  wnifl  be  carried  or 
conduced  to  the  furgeon  by  thofe  who  have  been  appoint¬ 
ed  by  the  captain  for  that  purpofe.  Should  any  one  dii- 
cover  an  advantage  to  be  taken,  he  fhall  inform  the  offi¬ 
cer  who  Hands  ucarefl  him.  No  kind  of  rigging  what¬ 
ever  is  to  be  touched  without  an  order.  Should  any  dange¬ 
rous  fhot  be  received  at  the  water  line  of  the 'fhip,  fuch  of 
the  calkers,  or  carpenters,  or  any  other  perfon  who  perceives 
it,  fliall  inform  in  private  the  captain  with  ic,  without  fay¬ 
ing  a  word  of  the  fame  to  any  one  elfe  upon  pain  of  death, 
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unkfs  it  be  a  fuperior  office? ;  the  fame  precaution  fhail  alfo 
be  ohferved  about  any  part  of  the  (hip  catching  fire. 

Whilft  the  fleets  arc  engaged,  the  admiral  carries  but 
little  fail :  in  this,  however,  he  muft  conduct  himfelf  by  the 
motions  o;  the  enemy,  the  fhips  always  obferving  to  keep 
clofe  in  the  line  ;  and  if  any  ihip  happen  to  get  out  of  the 
line,  the  (hip  which  immediately  follows  is  to  pay  no 
regard  to  her,  but  endeavour  to  keep  her  ftation  in  the 
line. 

A  captain  muft  not  quit  his  ,;poft  in  the  line  upon  any 
pretence  whatever,  unlcfs  his  fliip  fhould  he  fo  greatly  dama¬ 
ged  as  to  render  her  incapable  of  continuing  the  action. 
The  httle  fail  a  fleet  is  under  at  Inch  a  tune  may  in  gene-, 
ral  give  the  (hips,  though  damaged  in  their  rigging,  &c. 
time  enou -!i  to  repair  their  defe£ts,  without  caufing  an  un* 
neceftary  interruption  in  the  line,  by  withdrawing  out  of 
action  when  their  fervice  might  perhaps  be  of  the  utmoft 
importance  to  the  reft  of  the  fleet. 

A  captain,  through  too  impetuous  a  defire  of  diftingnifli- 
ing  liimfelf,  ought  never  to  break  the  order  of  the  line, 
however  inviting  the  advantage  of  an  attack  might  then  ap¬ 
pear  to  him  to  fecure  fuccels  :  he  muft  wait  with  patience 
the  fignal  of  the  admiral  or  commanding  officer  of  his  divi- 
fu  n,  becaufe  it  is  always  more  cflcntial  to  preferve  and  fup- 
port  a  clofe  line  in  a&ion,  as  it  conftitutes  the  princip.il 
ftrength  of  a  fleet  in  general,  than  to  attend  to  a  particular 
attack  between  two  (hips,  which  commonly  decides  but 
little  with  regard  to  the  whole,  however  glorious  in  appear¬ 
ance,  ur.lefs  with  a  view  at  the  fame  time  of  taking  or  de- 
ftroyinga  flag  fhip  of  the  enemy’s,  and  where  fuccefs  alone, 
even  then,  can  juftify  the  attempt. 

i  he  two  immediate  feconds  to  the  admiral  ought  to  di- 
re&  part  of  their  lire  againft  the  enemy’s  flag-fbip,  or  any 
other  that  may  attack  their  admiral ;  fo  that  their  chief  at¬ 
tention  fhould  be  employed  more  in  his  defence  than  in  that 
of  their  own  proper  flnp,  as  they  muft  facritice  every  other 
confideration  to  the  honour  of  their  flag. 

a  he  fame  attention  muft  hkewiie  be  paid  to  any  other 
fhip  that  may  find  herfelf  engaged  with  one  of  the  enemy’s 
flag-fhips  ;  the  next  to  her  ahead  and  aftern  fhould  ferve  in 
that  refptcl  as  feconds,  by  dividing  pait  of  their  live 
again  ft  iuch  flag  officer,  in  order  to  make  h  im  (trike  the 
fooner. 

if  any  flag-officer  (land  in  need  of  being  afiifted,  he  will 
of  courie  make  a  flgnal  for  the  corps  de  referve  ;  or  if  there 
fhould  be  none,  he  will  iignify  the  lame  to  his  divilion  ;  on 
which  his  two  feconds,  with  thole  neareft  him,  will  clofe  in 
to  cover  him,  and  continue  the  action.  The  frigates  of  his 
fquadron  will  like  wife  be  ready  to  tive  him  the  neceifary 
aihitance  ;  and  it  he  fhould  ltill  continue  the  attack,  he 
will  in  a  particular  manner  be  fupported  by  his  whole  di- 
vilion. 

Thofe  (hips  which  happen  to  be  molt  expofed  to  danger 
ftnpsmutu  will  naturally  make  the  ordinary  fignals  upon  the  occafion 
ted  each"  " rece*ve  any  hurt  or  damage,  in  order  to  be 
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fupported  by  fuch  of  the  line  as  are  neareft  to  them. 

When  a  fleet  is  fo  far  fuperior  in  number  as  to  be  able 
h  jdy  to  extend  itfelf  both  ahead  and  aftern  confiderably  beyond 
of  referve  the  enemy’s  line,  the  admiral  generally  forms  the  excefs  into 
in‘  a  body  of  referve,  drawn  up  in  a  line  on  the  other  fide  of 


gates. 


Formed  in  a  DOCy  or  rtierve>  arawn  up  in  a 
aline  with  the  fleet  with  refpedt  to  the  enemy.  If  the  body  of  referve 
the  fri-  is  to  windward,  the  (hips  compohng  it  are  to  be  drawn  up 
in  a  line  with  the  frigates  neareft  abreaft  of  the  centre  ;  but 
if  to  leeward,  a  little;  ahead  of  them  ;  being  careful  at  the 
fame^  time  to  keep  within  reach  of  obferving  diftinbtly  all 
the  ftgnals  a*d  motions  of  the  fleet,  and  to  be  ready  to  re¬ 
place  fuch  of  the  fhips  as  may  happen  to  be  diimafted  or 
driven  out  or  the  line,  where  all  intervals  muft  be  properlv 
Vol.  XVIII.  Part  I.  r  ‘ 


ftrengthened,  and  carefully  filled  Up  again  without  lofs  of  The  Battle, 
time.  1  he  body  of  referve  h  ufually  formed  at  the  fame  “"v— ** 
time  with  the  line,  to  prevent  any  irregularity  that  may  hap¬ 
pen  on  leaving  any  intervals  or  openings  ;  yet  the  admiral 
may  draw  fhips  out  of  the  line  to  form  a  body  of  referve, 
according  to  the  time  and  circumftances  of  his  filiation.  106 

I  he  oldeli  captain,  after  the  fenior  officer  who  commands Th  *  oldeft 
the  body  cf  referve,  ought  to  relieve  the  (lift,  or  clofe  that ca  tai 
part  of  the  hue  which  the  dilabied  fliip  has  been  obliged  tlle  , 
to  quit ;  and  10  on  l-ucceuively  of  the  reft.  to  re_ 

1  he  commanding  officer  of  the  body  of  referve  will  native  the 
be  detached  with  the  whole  corps,  unlefs  on  fume  prefiing^  '1  d 
occafion,  to  fortify  the  line,  where  fuch  reinforcement  {sbicd  fiuP* 
able  lately  neceflary.  If  to  dele  yd  one  of  the  flao -officers The  whole 
of  the  three  fquadrons,  lie  will  be  followed  by  the  next  body  of  re* 
fenior  officer  ot  the  rderve  who  wa3  not  before  detached, iervc  1101 
in  order  to  place  themftlves  as  lecords,  the  iitft  ahead  a^dlachecfuii- 
the  other  aftern  of  the  fh  r  they  are  to  fupport,  with- ie.n/in  cate 
out  any  diminution  of  the  honour  of  his  own  proper  fe-  f  tmer. 
conds  at  the  fame  time,  as  they  are  only  called  in  through  geR<7* 
necefhty  on  that  emergency,  being  not  engaged  before,  and 
confequently  better  able  to  affift  and  fupport  the  admiral  ; 
their  duty  being  likewife  to  exert  their  utmoft  efforts  iit  at¬ 
tacking,  or,  if  poffible,  in  boarding,  the  enemy’s  flag  fhip,  to 
force  him  to  yield,  except  they  are  particularly  ordered  off 
to  fome  other  quarter  or  part  of  the  line.  l0g 

The  admiral  will  fometimes  order  the  whole  body  of  re-T.-cadaiL 
ferve  to  reinforce  one  of  the  three  fquadrons  or  the  fleet,  asra^  nia>’  or** 
he  may  fee  occafion  ;  which,  when  he  does,  the  body 
make  all  the  fail  it  can,  that  each  fliip  may  place  herfelf  ^  ro  re.n* 
fucceffively,  the  firft  in  the  fir  ft  interval,  the  fecond  in  the  force  ei- 
iecond  interval,  and  fo  on  throughout.  If  a  part  only  offherotthe 
the  body  of  referve  is  wanted,  the  proper  fignal  will  be  made  ,(luadrons* 
accordingly.  .  *  I09 

When  the  admiral  has  no  further  occafion  for  the  body  Tht  body 
of  referve,  he  will  make  the  proper  fignal  for  the  fhips  com-  f  r"r 
poling  it  to  relume  their  refpebtive  polls  in  the  line,  and^1 
thefe  fliips  will  repeat  the  figuals. 

It  any  captain  in  the  fleet  think  he  can  board  with  fuc-ln  cale 
ccfs  one  ot  the  enemy’s  fliips,  he  will  Iignify  the  fame  to  the  iptaui 
admiral  by  hoifting  the.  boarding  flag,  together  with  hisfllouj^ 
particular  pendant,  to  be  more,  plainly  diftinguiflied  ;  the^l”I.<jin 
admiral  in  return  will  make  the  proper  fignal  of  approba-  pra&icablc, 
tion,  or  oth  iwife  if  he  disapprove  of  the  attempt,  by  let¬ 
ting  fly  that  (hip’s  particular  pendant  that  fhe  may  obferve 
the  fignal  the  better.  Before,  the  captain  make  the  fignal, 
he  ought  to  confider  well  the  ill  confequences  that  might 
attend  fuch  an  enterprife  if  he  fhould  fail  of  fuccefs  ;  for 
the  breaking  of  the  order  or  difpofition  of  the  line,  by  quit¬ 
ting  his  poll,  may  be  of  much  greater  difadvantage  to  the 
whole,  than  any  advantage  aiding  from  his  victory,  except 
that  over  a  flag-fhip. 

When  the  admiral  makes  the  fignal  for  his  fleet  to  pre-Theflre- 
pare  for  aftion,  the  tire-fhips  will  at  the  lame  time  get  ready  ?hiPs  to 
their  grappling-irons,  fire-engines,  & c.  for  boarding,  andPrf‘1,are 
will  hkewiie  ditpofe  all  their  combnftibles  into  their  proper tbc 
channels  of  communication,  &c.  as  foon  as  poffible  after  the  ^ade  to 
abtion  begins  ;  all  which,  when  ready,  they  will  take  care  mgage. 
to  make  known  by  iignal  to  the  particular  divihon  or  fqua¬ 
dron  they  belong  to,  and  they  of  courfe  will  repeat  the  fame 
to  the  admirals.  * 

The  lire-fhips  muft  be  particularly  carenil  in  placing  To  be  out 
themfelves  out  of  the  reach  of  the  enemy’s  gun.^,  which  nfthc 
they  may  do  abreaft  and  under  ihelter  of  their  own  fhips  in  5lcb 
the  line,  and  not  in  the  openings  between  the  fhips,  unlefs 1  -y’sguns. 
to  prevent  any  of  the  enemy’s  fhips  that  fhould  attempt  to 
force  through  their  line,  when  they  muft  in  fuch  cafes  ufe 
their  utmoft  efforts  to  prevent  them.  They  ought  always 
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to  be  very  attentive  to  the  admiral’s  fignals,  as  well  as  tliofe 
of  the  commanding  officer  of  the  particular  fquadron  tk ey 
belong  to,  that  they  may  lofe  no  time  when  the  fignal  is 
made  for  them  to  a&,  which  they  muft  quickly  anfwer  by 
a  fignal  in  return. 

Although  no  fhip  in  the  line  fhould  be  particularly  ap¬ 
pointed  to  lead  down  or  protect  the  fire- (hips,  belides  the 
frigates  already  ordered  for  that  particular  purpofe;  yet  the 
fhip  ahead  of  which  the  fire- fhip  paffes  in  her  way  to  the 
enemy,  whatever  divifion  fhe  may  belong  to,  is  to  efcort 
her,  and  mnft  affifl  her  with  a  boat  well  manned  and  armed, 
as  well  as  any  other  fuccour  fhe  may  Hand  in  need  of :  Fhe 
two  next  fhips  to  her  muft  likewise  give  her  all  neceffary  af- 
fiftance.  The  captain  of  a  fiie-Oiip  is  to  coniider,  in  fhort, 
that  he  is  anfwerable  for  the  event,  in  proportion  as  he  ex¬ 
perts  to  be  honourably  rewarded  if  he  fucceed  in  fo  daring 
and  hazardous  an  enterprife. 

Since  a  general  engagement  of  fleets  or  fquadrons  of  men 
of  war  is  nothing  elie  than  a  variety  ot  particular  anions 
of  Angle  fh>ps  with  each  other,  in  a  line  of  battle,  it  may 
not  be  improper  to  begin  by  deferibing  the  latter,  and 
then  proceed  to  represent  the  ufual  manner  of  conducing 
the  former. 

The  whole  economy  of  a  naval  engagement  may  be  ar¬ 
ranged  under  the  following  heads  ;  namely,  the  preparation , 
the  action,  and  the  repair  or  refitting  for  the  purpofes  of 
navigation. 

The  preparation  is  begun  by  iffiiing  the  orders  to  clear 
the  fhip  for  a&ion,  which  is  repeated  by  the  boatfwain  and 
his  mates  at  all  the  hatchways  or  ftaircafes  leading  to  the 
different  batteries.  As  the  management  of  the  artillery,  in 
a  veffel  of  war,  requires  a  confiderable  number  of  men,  it  is, 
evident  that  the  officers  and  failors  muft  be  refi rained  to  a 
narrow  fpace  in  their  ufual  habitations,  in  order  to  preferve 
the  internal  regularity  of  the  fhip.  Hence  the  hammocs, 
or  hanging  beds,  of  the  latter  are  crowded  together  as  clofe 
as  poffible  between  the  decks,  each  of  them  being  limited  to 
the  breadth  of  14  inches.  They  are  hung  parallel  to  each 
other,  in  rows  ftretching  from  one  fide  of  the  fhip  to  the  other, 
nearly  throughout  her  whole  length,  fo  as  to  admit  of  no 
paflage  but  by  [looping  under  them.  As  the  cannon  there¬ 
fore  cannot  be  worked  while  the  hammocs  aie  fufpended  in 
this  fituation,  it  becomes  neceflary  to  remove  them  as  quickly 
as  poffible.  By  this  circiimftance  a  double  advantage  is  ob¬ 
tained  :  the  batteries  of  cannon  are  immediately  cleared  of 
an  encumbrance,  and  the  hammocs  are  converted  into  a  fort 
of  parapet,  to  prevent  the  execution  of  fmall-fhot  on  the 
quarter-deck,  tops,  and  forecaftle.  At  the  fummons  of  the 
boatfwain,  Up  ail  hammocs  !  every  failor  repairs  to  his  own, 
and,  having  flowed  his  bedding  properly,  he  cords  it  up 
firmly  with  a  lafhing  or  line  provided  for  that  purpofe.  He 
then  carries  it  to  the  quarter-deck,  poop,  or  forecaftle,  or 
wherever  it  may  be  neceflary.  As  each  fide  of  the  quarter¬ 
deck  and  poop  is  furnifhed  with  a  double  net-work,  fup- 
ported  by  iron  cranes  fixed  immediately  above  the  gunnel 
or  top  of  the  fhip’s  fide,  the  hammocs  thus  corded  are  firmly 
flowed  by  the  quarter-mafter  between  the  two  parts  of  the 
netting,  fo  as  to  form  an  excellent  barrier.  The  tops, 
waifte,  and  forecaftle,  are  then  fenced  in  the  fame  manner. 

Whilft  thefe  offices  are  performed  below,  the  boatfwain 
and  his  mates  are  employed  in  fecuring  the  failyards,  to  pre¬ 
vent  them  from  tumbling  down  when  the  fhip  is  cannona¬ 
ded,  as  fhe  might  thereby  be  difabled  and  rendered  incapable 
of  attack,  retreat,  or  purfuit.  The  yards  are  now  likewife 
iecured  by  ftrong  chains  or  ropes,  additional  to  thofe  by 
which  they  are  ufually  fufpended.  The  boatfwain  alfo  pro¬ 
vides  the  neceflary  materials  to  repair  the  rigging,  when¬ 
ever  it  may  be  damaged  by  the  fhot  of  the  enemy,  and  to 
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fupply  whatever  parts  of  it  may  be  entirely  deftroyed.  The  The  Battle, 
carpenter  and  his  mates,  in  the  meanwhile,  prepare  fhot-  v— ~y'—— * 
plugs  and  mauls,  to  clofe  up  any  dangerous  breaches  that 
may  be  mad<?  near  the  fur  face  of  the  water  ;  and  provide  the 
iromwork  neceflary  to  refit  the  chain-pumps,  in  cafe  their 
machinery  fhould  be  wounded  in  the  engagement.  The 
gunner  with  his  mates  and  quarter-gunners  is  bufied  in  exa¬ 
mining  the  cannon  of  the  different  batteries,  to  fee  that 
their  charges  are  thoroughly  dry  and  fit  for  execution ;  to 
have  every  thing  ready  for  furnifhing  the  great  guns  and 
fmall  arms  with  powder  as  foon  as  the  aCtion  begins  ;  and 
to  keep  a  fufficient  number  of  cartridges  continually  filled, 
to  fupply  the  place  of  thofe  expended  in  battle.  The  ma- 
fler  and  his  mates  are  attentive  to  have  the  fails  properly 
trimmed,  according  to  the  fituation  of  the  fhip  ;  and  to  re¬ 
duce  or  multiply'them,  as  occafion  requires,  with  all  poffible / 
expedition.  The  lieutenants  vifit  the  different  decks,  to  fee 
that  they  are  effe&ually  cleared  of  all  encumbrance,  fo  that 
nothing  may  retard  the  execution  of  the  artillery  ;  and  to 
enjoin  the  other  officers  to  diligence  and  alertnefs,  in  ma¬ 
king  the  neceflary  difpofitions  for  the  expected  engage¬ 
ment,  fo  that  everything  maybe  in  readinefs  at  a  moment’s 


warning. 

When  the  hoflile  fhips  have  approached  each  other  to  a 
competent  nearnefs,  the  drums  beat  to  arms  ;  The  boat¬ 
fwain  and  his  mates  pipe,  All  hands  to  quarters  /  at  every 
hatchway  :  All  the  perfons  appointed  to  manage  the  great 
guns  immediately  repair  to  their  reipeCiive  ftations  :  The 
crows,  handfpikes,  rammers,  fpunges,  powder-horns,  matches* 
and  train  tackles,  are  placed  in  order  by  the  fide  of  every 
cannon  :  The  hatches  are  immediately  laid,  to  prevent  any 
one  from  deferting  his  poft  by  efcaping  into  the  lower  apart¬ 
ments  :  The  maiines  are  drawn  up  in  rank  and  file  on  the 
quarter-deck,  poop,  and  forecaftle  :  The  lafhings  of  the 
great  guns  are  call  loofe,  and  the  tompions  withdrawn  ; 

The  whole  artillery,  above  and  below,  is  run  out  at  the 
ports,  and  levelled  to  the  point  blank  -range,  ready  for  fi¬ 
ring.  b  T17 

The  neceflary  preparations  being  completed,  and  the  of-The  atficu, 
ficers  and  crew  ready  at  their  refpective  ftations  to  obey  the  and 
order,  the  commencement  of  the  aCtion  is  determined  by  the 
mutual  diftance  and  fituation  of  the  adverfe  fhips,  or  by  the 
fignal  from  the  commander  in  chief  of  the  fleet  or  fquadron. 

The  cannon  being  levelled  in  jiaralld  rows  proje&ing  from 
the  fhip’s  fide,  the  moft  natural  order  of  battle  is  evidently 
to  range  the  fhips  abreaft  of  each  other,  efpecially  if  the  en¬ 
gagement  is  general.  The  moft  convenient  diftance  is  pro¬ 
perly  within  the  point  blank  range  of  a  mufket,  fo  that  all 
the  artillery  may  do  effectual  execution. 

The  combat  ufually  begins  by  a  vigorous  cannonade,  ac¬ 
companied  with  the  whole  efforts  of  the  fwivel-guns  and  the 
fmall  arms.  The  method  of  firing  in  platoons,  or  volleys 
of  cannon  at  once,  appears  inconvenient  in  the  fea-fervice, 
and  perhaps  fhould  never  be  attempted  unlefs  in  the  batter¬ 
ing  of  a  fortification.  The  Tides  and  decks  of  the  fhip,  al¬ 
though  fufficiently  ftrong  for  all  the  purpofes  of  war,  would 
be  too  much  fhaken  by  fa  violent  an  explofion  and  recoil. 

The  general  rule  obferved  on  this  occafion  throughout  the 
fhip,  is  to  load,  fire,  and  fpunge  the  gun$  with  all  poffible 
expedition,  yet  without  confufion  or  precipitation.  The 
captain  of  each  gun  is  particularly  enjoined  to  fire  only 
when  the  piece  is  properly  directed  to  its  objcCt,  that  the 
fhot  may  not  be  fruitlelsly  expended.  The  lieutenants,  who 
command  the  different  batteries,  traverfe  the  deck  to  fee 
that  the  battle  is  profecuted  with  vivacity  ;  and  to  exhort 
the  men  to  their  duty.  The  midfhipmen  fecond  thefe  in¬ 
junctions,  and  give  the  neceflary  afliftance,  wherever  it  may¬ 
be  required,  at  the  guns  committed  to  their  charge.  The 
8  gunner 
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The  Battle  gunner  fhould  be  particularly  attentive  that  all  the  artillery 
is  fufficiently  fupplied  with  powder,  and  that  the  cartridges 
are  carefully  conveyed  along  the  decks  in  covered  boxes. 
'1  he  havock  produced  by  a  continuation  of  this  mutual  af- 
fault  may  be  readily  conje&ured  by  the  reader’s  imagination: 
battering,  penetrating,  and  fplihtering  the  fides  and  decks ; 
/battering  or  demounting  the  cannon  ;  mangling  and  de- 
itroying  the  rigging  ;  cutting  afunder  or  carrying  away  the 
malls  and  yards  ;  piercing  and  tearing  the  faib  fo  as  to  ren¬ 
der  them  ufclels  ;  and  wounding,  difabling,  or  killing  the 
(hip’s  company  !  The  comparative  vigour  and  refolution 
of  the  artailants  to  effedt  thefe  pernicious  confequences  in 
each  other,  generally  determine  their  fuccefs  or  defeat  :  we 
fay  generally,  becaufe  the  fate  of  the  combat  may  fometimes 
*be  decided  by  an  uiiiOiefeen  incident,  equally  fortunate  for 
the  one  and  fatal  to  the  other.  The  defeated  (hip  having 
acknowledged  the  vidlory  by  firiking  her  colours,  is  im¬ 
mediately  taken  porteffion  of  by  the  conqueror,  who  fecures 
her  officers  and  crew  as  prifoners  in  his  own  (hip  ;  and  in¬ 
verts  h  s  principal  officer  with  the  command  of  the  prize  un¬ 
til  a  captain  is  appointed  by  the  commander  in  chief. 

The  engagement  being  concluded,  they  begin  to  repair  : 
the  cannon  are  fecured  by  their  breechings  and  tackles  with 
all  convenient  expedition.  Whatever  fails  have  been  render¬ 
ed  unferviceable  are  unbent ;  and  the  wounded  marts  and 
yards  ftruck  upon  deck,  and  fifhed  or  replaced  by  others, 
f  he  (landing  rigging  is  knotted,  and  the  running-rigging 
fpliced  wherever  necefiary.  Proper  fails  are  bent  in  the 
room  of  thofe  which  have  been  difplaced  as  ufelefs.  The 
carpenter  and  his  mates  are  employed  in  repairing  the  breach¬ 
es  made  in  the  (hip’s  hull,  by  (hot-plugs,  pieces  of  plank, 
and  (heet-lead.  vPhe  gunner  and  his  affillants  are  bulled  in 
reple n idling  the  allotted  number  of  charged  cartridges,  to 
fupply  the  place  of  thofe  which  have  been  expended,  and 
in  refitting  whatever  furniture  of  the  cannon  may  have  been 
damaged  by  the  a&ion. 

Such  is  the  ufual  procefs  and  confequence  of  an  engage¬ 
ment  between  two  (hips  of  war,  which  may  be  confidered 
as  an  epitome  of  a  general  battle  between  fleets  or  fquadrons. 
The  latter,  however,  involves  a  greater  variety  of  incidents, 
and  neceflarily  requires  more  comprehenfive  (kill  and  judge¬ 
ment  in  the  commanding  officer.  A  (hort  account  of  which 
alio  we  (hall  next  proceed  to  lay  before  our  leaders.  . 

Defer  ption  When  the  admiral  or  commander  in  chief  of  a  naval  ar- 
wt^nunt  rname.ut  ^as  Covered  an  enemy’s  fleet,  his  principal  con- 
be  tween  *  ce™  1S  ll*ua%  t0  approach  it,  and  endeavour  to  come  to 
two  fleets.  **£tion  as  foon  as  poffible.  Every  inferior  confideration  muff 
be  facrificed  to  this  important  object,  and  every  rule  of  ac¬ 
tion  (hould  tend  to  harten  and  prepare  for  fo  material  an 
^vent.  Ihe-  Hate  of  the  wind,  and  the  fltuation  of  his  ad* 
verfary,  will  in  fome  meafure  dictate  the  condudff  necefiary 
to  be  purfued  with"  regard  to  the  difpofition  of  his  (hips  on 
this  oecalion.  To  facilitate  the  execution  of  the  admiral’s 
orders,  the  whole  fleet  is  ranged  into  three  fquadrons,  each 
of  which  is  darted  into  three  divifions,  under  the  command 
of  different  officers.  Before  the  adion  begins,  the  adverfe 
fleets  are  drawn  up  in  two  lines,  as  formerly  described.  As 
ioon  as  the  admiral  difplays  the  fignal  for  the  line  of  battle, 
the  feveral  divifions  fepaiate  from  the  columns,  in  which 
they  were  difpofed  in  the  ufual  order  of  failing,  and  every 
rtiip  crowds  fail  to  get  into  its  rtation  in  the  wake  of  the 
next  ahead  ;  and  a  proper  dirtance  from  each  other  is  regu- 
larly  obferved  from  the  van  to  the  rear.  The  admiral,  how¬ 
ever,  will  occafion  ally  contra#  or  extend  his  line,  fo  as  to 
conform  to  the  length  of  that  of  his  adverfary,  wliofe  ne* 
gltd  or  inferior  (kill  on  this  occafion  he  will  naturally  con¬ 
vert  to  his  own  advantage,  as  well  as  to  prevent  his  own 
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line  from  being  doubled  ;  a  circumrtatice  which  might  throwThe  Battle- 
his  van  and  rear  into  confiilion.  r~  v  ~j 

When  the  adverfe  fleets  approach  each  other,  the  conrfes 
are  commonly  hauled  up  in  the  brails,  and  the  topgallant- 
fails  and  flay- fails  furled.  The  movement  of  each  (hip  is 
chiefly  regulated  by  the  main  and  foretop  fails  and  the  jib  ; 
the  rnizen  topfail  being  referved  to  harten  or  retard  the 
courfe  of  the  (hip;  and,  in  fine,  by  filling  or  backing,  hold¬ 
ing  or  lowering  it,  to  determine  her  velocity. 

The  fignal  for  a  general  engagement  is  ufually  difplayed 
when  the  oppofite  fleets  are  fufficiently  within  the  range  of 
point  blank  (hot,  fo  that  they  may  level  the  artillery  with 
certainty  of  execution,  which  is  near  enough  for  a  line  of 
battle.  The  adion  is  begun  and  carried  on  throughout  the 
fleet  in  the  maimer  we  have  already  deferibed  between  Angle 
(hips.  The  various  exigencies  of  the  combat  call  forth  the 
(kill  and  refources  of  the  admiral  to  keep  his  line  as  com¬ 
plete  as  poffible  when  it  lias  been  unequally  attacked  ;  by 
ordering  (hips  from  thofe  in  referve  to  fupply  the  place  of 
others  which  have  fuffered  greatly  by  the  adion  ;  by  di- 
reding  his  fire  (hips  at  a  convenient  time  to  fall  aboard  the 
enemy  ;  by  detaching  (hips  from  one  part  of  the  line  or 
wing  which  is  ftronger  to  another  which  is  greatly  preffed 
by  fuperior  force,  and  requires  affiftance.  His  vigilance  is 
ever  necefiary  to  review  the  fituation  of  the  enemy  from  van 
to  rear  ;  every  motif  n  of  whom  he  (hould,  if  poffible,  anti¬ 
cipate  and  fru (Irate.  He  fhould  feize  the  favourable  mo¬ 
ments  of  occafion,  which  are  rapid  in  their  progrefs,  and 
never  return.  Far  from  being  difconcerted  by  any  unfore- 
feen  incident,  he  (hould  endeavour,  if  poffible,  to  make  it 
fubfervient  to  his  defign.  His  experience  and  refledion  will 
naturally  furnifh  him  with  every  method  of  intelligence  to 
difeover  the  (late  of  his  different  fquadrons  and  divifions. 

Signals  of  inquiry  and  anfvvers,  of  requeft  and  artent,  of 
command  and  obedience,  will  be  difplayed  and  repeated  on 
this  occafion.  Tenders  and  boats  will  alio  continually  be 
detached  between  the  admiral  and  the  commanders  of  the 
ieveral  fquadrons  or  divifions. 

As  tlie  danger  prefies  on  him,  he  ought  to  be  fortified 
by  refolution  and  prefence  of  mind  ;  becaufe  the  whole  fleet  „ 
is  committed  to  his  charge,  and  the  conduct  of  his  officers 
may  in  a  great  degree  be  influenced  by  his  intrepidity  and 
perfeverance.  In  fhort,  his  renown  or  infamy  may  depend 
on  the  fate  of  the  day. 

Chap.  IX.  Manoeuvres  performed  by  adverfe  Fleets 
•when  in  fight  of  each  other . 

To  difpute  the  wreather-gage  with  the  qnemy. — When  difpute 

the  enemy  is  to  windward,  and  it  is  wirtied  to  gain  the^f 
weather  gage  of  him,  the  fleet  to  leeward  fhould  avoid  ex-cneniy# 
tending  itfelf  the  length  of  the  enemy’s  line,  in  order  to 
oblige  them  to  edge  down  upon  theirs,  if  they  intend  to  at¬ 
tack  them  ;  which  will  be  a  mean,  if  they  flill  perfift  in 
doing  fo,  of  lofing  the  advantage  of  the  wind. 

It  is  impoflible  for  a  fleet  to  leeward  to  gain  to  windward 
fo  long  as  the  enemy  keep  their  wind,  uniefs  a  change  hap¬ 
pens  in  their  favour ;  therefore  all  that  a  fleet  to  leeward 
can  do,  mull  be  to  wait  with  patience  for  fuch  a  change; 
which  they  will  undoubtedly  avail  themfelves  of,  as  well  as 
any  mirtake  or  inadvertency  the  enemy  may  commit  in  the 
mean  time.  And  as  long  as  the  fleet  to  leeward  does  not 
extend  its  line  the  length  of  the  enemy’s,  it  will  be  impof- 
fible  for  the  latter  to  bring  them  to  a£lion  without  run. 
ning  the  hazard,  by  bearing  down,  of  lofing  the  advantage 
of  the  wind,  which  both  fleets  will  be  fo  defirotis  of  pre¬ 
fer  ving. 
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Mancen-  Hence,  that  an  admiral  may  benefit  by  the  fluffs  of  the 
vres  per-  w;ncj  that  frequently  happen,  he  mult  in  a  manner  force 
f<adverfeY  them  ;  which  will  not  appear  fo  extraordinary  to  officers  of 
Fleet  when  any  experience,  who  know  what  winds  reign  moll  on  the 
in  fight  of  coalt,  or  off  the  head-lands,  where  they  may  expedt  an  ene- 
each  other  my  .  and  though  an  admiral  may  be  fometimes  out  in  his 
v  r  conjecture,  he  alfo  as  often  fucceeds  fo  happily  as  to  gain 
the  advantage  of  his  enemy.  The  difpofition  of  projedting 
head-lands,  and  the  fetting  of  tides  or  currents,  alio  contri¬ 
bute  greatly  towards  gaining  the  wind  of  the  enemy. 

Again,  the  fleet  to  windward  ought  to  keep  that  to  lee¬ 
ward  as  much  as  poffible  always  abreaft  of  it  ;  becaufe,  by 
doing  fo,  they  will  preferve  the  advantage  they  have,  unlefs 
the  wind  changes  much  againft  them.  They  fhould  force 
than  likewife  to  keep  their  wind,  unlefs  they  think  it  more 
prudent  not  to  engage  ;  but  when  that  is  the  cafe,  they 
fhould  keep  entirely  out  o"  fight. 

The  following  obfervations,  with  refpedl  to  the  fhift  mg 
of  the  wind,  are  given  by  M.  Bourde  de  Villehuet  :  i.  If 
the  weather  fleet  be  in  order  of  battle,  and  the  wind  draw 
ahead,  the' lee  fleet,  if  they  be  ahead  and  in  order  o'  battle, 
ought  to  box  off  on  the  fame  tack  as  before,  in  order  to 
Elements  of  tacjr  jn  fncccffion  in  the  wake  of  one  another,  to  reftore  the 
Seamaid  or^ei*  battle  ;  drawing  at  the  fame  time  a  great  deal  to 
vol  u.  *  windward.  This  manoeuvre  may  even  be  the  means  of 
p.  weathering  the  enemy,  if  the  wind  fhould  fhift  much  ;  for 

they  have  no  other  method  to  regain  the  order  of  battle, 
without  lofing  much  ground  :  though  they  will  always  lofe 
a  great  deal  with  refpedl  to  the  polition  of  the  enemy  to 
leeward. 

2.  If  the  lee  fleet  be  aftern,  and  the  wind  fluffs  aft  while 
they  are  on  the  contrary  tack  with  the  enemy  in  order  of  fail¬ 
ing  on  one  line,  the  lee  fleet  ought  to  tack  or  veer  altogether, 
and  at  the  fame  inftatit  $  becaufe  this  fhift  of  wind  will  be 
ahead  for  all  the  fhips  in  refpedl  to  their  tacks  then  on 
board,  and  alter n  in  refpedl  to  the  order  o^  battle.  When 
the  van  (hip  is  full  on  the  other  tack,  as  well  as  all  the  reil 
in  their  former  order  of  battle,  fhe  {hall  haul  by  the  wind, 
while  the  reft  of  the  fleet  run  large  on  their  firft  line  oF  bat¬ 
tle  as  many  points  as  the  wind  has  fhiited  aft,  to  get  into 
her  wake  fucceffively,  and  reftore  the  order  of  battle  while 
approaching  the  enemy  ;  by  which  they  gain  the  wind  of 
him,  or  eife  double  him  if  the  fhift  has  been  great ;  tor  the 
only  means  they  have  of  reftoring  the  line  of  battle  is 
by  the  van  fhip  hauling  by  the  wind,  and  the  reft  coming 
into  her  wake  in  fucceflion.  If  the  fhift  of  the  wind  was 
four  points,  the  fleet  to  leeward  would  be  obliged  ftill  to 
perform  the  fame  manoeuvre,  that  they  might  go  about, 
after  a  certain  time,  fucceffively  to  windward  of  the  enemy, 
who  could  only  in  the  mean  time  have  tacked  all  together, 
to  bring  their  fleet  fuddenly  in  a  line  of  battle  on  the 
other  board. 

If,  when  the  wind  fluffs  aft,  the  lee  fleet  is  aftern  in  or¬ 
der  of  battle,  and  the  enemy  be  on  the  other  tack  in  the 
order  of  failing,  the  leading  fhip  miff  haul  clofe  to  the  wind 
immediately,  while  the  other  vefftls  will,  in  fuceeffion,  bear 
away  as  many  points  as  the  wind  has  fhifted,  in  order  to 
perform  the  fame  manoeuvre  and  reftore  the  line  of  battle, 
By  obferving  this  mode  of  manoeuvring,  you  will  approach 
^  xbc  enemy,  and  gain  as  much  to  windward  of  him  as  poffible, 

or  get  even  the  weather-gage  of  him  entirely,  if  the  wind 
has  fhifted  confiderably.  The  rear  fhip  of  the  fleet  to  lee¬ 
ward  may  ^immediately  keep  clofe  to  this  new  wind  on  the 
fame  board,  while  all  the  reft  of  the  fleet,  after  having  tack¬ 
ed  together  and  at  the  fame  time,  will  come  and  place  them- 
felves  clofe  by  the  wind  in  her  wake,  where  they  are  auain 
to  tack  fucceffively,  in  order  to  follow  their  rear  fhip,  which 
is  now  become  the  leader,  and  which  may  break  the  ene- 
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my’s  line,  or  at  leaft  gain  the  wind  of  him.  But,  to  be  able  Marceu- 
to  go  through  this  evolution,  you  muft  have  nothing  to  fear 
from  the  enemy  ;  for  the  fleet  will  be  obliged  to  go  about 
twice  before  the  order  of  battle  can  be  reftored.  The  Fieecswhoi 
weather  fleet  ought  to  keep  their  wind  as  clofe  as  poffible,  in  ii  h  of 
holding  the  enemy  always  exactly  to  leeward  of  them,  by*;ach  clher« 
keeping  on  the  fame  tack  as  he  ;  and  if  the  wind  fhiffs  a 
little,  and  becomes  favourable  to  the  enemy  which  is  to  lee¬ 
ward,  the  weather  fhips  are  then  to  keepexaffly  their  wind, 
without  caring  for  the  prefervarion  of  the  line,  unlefs  the 
two  fleets  be  very  near  one  another. 

Fo  force  the  enemy  to  nftion.  JtJ 

1.  When  the  enemy  lias  the  weather-gage. — When  two  To  force 
adverfe  fleets  are  in  fi  rht  of  each  other,  an  engagement  isfhe 

aim  oft  unavoidable  :  For  iince  it  may  be  prefumed  that  thex,^!™. 
fafteft  failing  fhips  of  the  one  fleet  will  fail  fafter  than  the*  wind-13 
floweft  failing  veffels  of  the  other  fleet,  hence  the  fleet  that  ward, 
is  in  purfuit  will  gain  upon  the  other.  The  lee  fleet,  which 
is  wifhing  to  bring  on  an  engagement,  miff  therefore  keep 
always  on  the  fame  t?.ck  with  the  weather  fleet  ;  and  taking 
care  to  keep  them  fo  exadlly  abroad  as  to  prevent  the  leaft 
danger  of  loling  fight  of  them,  and  hence  be  ready  to  Uld, 
take  the  advantage  of  the  firft  favourable  fhift  of  wind  toP*3s4» 
make  the  attack*  Night  k  certainly  the  time  when  an  al¬ 
teration  of  the  com fe  may  be  bed  attempted.  But  the  lee 
fleet  is  co  have  frigates  on  the  look-out  ;  which,  by  fignals, 
will  continually  give  notice  of  the  manoeuvre  and  courfe  of 
the  retreating  fleet  to  windward  ;  which,  by  thefe  means,  is 
always  expofed  to  be  purfued  without  being  able  to  get  off 
unfeen,  and  muft  fooner  or  later  be  compelled  to  come  to 
adlion,  unlefs  they  can  get  into  fome  port,  or  a  gr^Je  of  wind 
fhould  come  to  refeue  them  by  difperfing  both  fleet?,  and 
thus  furnifh  the  means  of  retreating  in  a  ftorm.  722 

2.  When  the  enemy  is  to  leeward. —  If  the  lee  fleet  keep  When  h*  a 
clofe  to  the  wind  in  the  order  of  battle,  the  fleet  to  wind  r°  Jtewar 
ward  is  to  fland  011  in  the  fame  manner  till  it  is  abreaft  of 

the  enemy,  fhip  to  fhip,  when  they  are  all  together,  and  at 
the  fame  time,  to  bear  away,  and  fteer  exadlly  lo  as  to  bring 
their  refpedlive  opponents,  in  the  adverfe  line,  on  the  fame  /£■</,  and 
point  of  the  compafs  with  them  ;  obferving  the  principles  M#««. 
of  chafing,  which  are  to  be  obferved  by  every  chafer  to  wind-™™^ 
ward.  Thus  the  fleets  will  be  near  enough  to  begin  theac-^'  7 
tion,  in  prefenting  the  bow  of  each  fhip  to  her  opponent  in 
the  order  of  failing,  which  will  be  eafiiy  changed  for  the  line 
of  battle,  by  all  the  fhips  hauling  clofe  to  the  wind  together, 
in  the  moment  which  precedes  the  beginning  of  the  adlion. 

If  the  fleet  to  leeward  be  inclined  to  engage,  it  mi^ht 
bring  to,  to  prevent  lofing  time ;  a?,  by  this  manoeuvre,  lefs 
time  will  be  requifiie  for  the  weather  fleet  to  join  them  : 
then  they  will  fill  as  loon  as  the  aftion  begins,  becaufe  it  is 
more  favourable  to  a  lee  line  to  be  advancing  ahead  ;  fince, 
if  a  fhip  be  difabled  in  the  weather  line  (which  is  obliged 
to  follow  with  the  topfails  full),  fhe  will  infallibly  drop,  and 
run  ft  ul  of  the  next  veffel  aftern  of  her,  covered  with  fire 
and  fmoke,  which  may  be  produdlive  of  great  diforder. 

As  the  lee  fleet  fills  and  flands  on  dole  by  the  wind,  it 
is  neceffary  that  the  weather-line  fhould  be  abreaft  and  pa¬ 
rallel  to  the  other  before  they  bear  away  to  come  within 
the'requifite  diftance  for  adlion,  in  order  that  the  van  fhip 

the  weather  fleet  fhould  always  keep  to  windward  of  the 
leading  fhip  of  the  lee  line,  and  be  guarded  againft  (uch  a 
fhift  of  wind  as  might  come  ahead  :  which  would  not  be 
the  cafe  if  they  were  aftern  of  the  van  fhip  in  the  lee  fleet ; 
which,  as  well  as  the  reft  of  the  line,  would  be  able  then  to 
double  them  to  windward,  by  t?.cking  in  lucceffiop. 

Another  reafon  for  the  weather  line  being  right  abreaft 
of  the  enemy  to  leeward,  and  for  every  fhip  fleering  on  the 
fame  point  in  approaching  her  opponent  in  the  leeward  line 
7  v  of 
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Manceu-  of  battle,  is,  that  the  fleets  may  be  placed  exactly  parallel 
vres  per  tQ  each  other  ;  for,  as  the  weather  line  mull  not  be  aftern,  be- 
formed  by  caupe  the  rjflc  Qf  ^he  wind  coming  more  forward,  neither 
Flee ww hen  mull  they  be  ahead  of  the  line  to  leeward,  in  cafe  the  wind 
in  fisht  of  /hould  come  ait  ;  for  then  the  lec  fleet,  keeping  clofe  by  the 
each  o:hcr.  wjncj  fTl  the  wake  of  their  leading  (hip,  might,  by  this  Shift, 
‘i,—  a$  far  to  windward  as  the  oppofing  fleet,  or  even  get  the 

weather  gage  of  them.  But  it  the  weather  fleet  keep  ex¬ 
actly  abrtaft  of  the  other,  they  will  always  be  in  a  foliation 
to  preferve  their  advantage  without  expoiing  themielves. 
It  is,  notwithstanding,  that  thofe  (hips  keeping  more  away 
than  the  line  to  leeward  will  And  themfelves,  when  come 
within  gun*  (hot,  in  a  very  difagreeable  iituation  with  refpedl 
to  the  enemy’s  (hips,  which  will  have  it  then  iri  their  power  to 
rake  them  as  they  bear  down.  This  may  occafion  much  dif- 
oider  among  the  fhips  of  the  weather  line,  which,  for  that 
moment,  have  it  n  t  in  their  power  to  (ire  their  whole 
broadbde  at  the  enemy,  who  has  the  advantage  oi  beginning 
the  action. 

If  the  lee  fleet  bear  away  four  points  to  move  their  order 
of  battle  on  the  other  tack  and  avoid  the  a  ft  ion,  filing  off 
in  (ucceiTion  in  the  wake  ot  the  van  fh ip,  the  weather  line, 
by  bearing  away  all  together  eight  points,  cannot  fail,  as 
both  fleets  are  lnppo(ed  to  fail  equally,  to  pafs  through 
the  middle  of  their  line,  and  force  them  to  fight  with  dif¬ 
ad  vanta  re,  if  their  extent  be  double  the  diflance  between 
the  two  fleets.  If  the  extent  of  the  fleet  be  leis  than  the 
above  limitation,  then  the  weather  fleet  will  divide  the  lee 
fleet  more  unequally  ;  and  if  the  diflance  between  the  fleets 
be  confiderable,  the  weather  fleet  will  not  be  able  to  break 
through  the  line. 

If  the  ke  fleet  bear  away  four  points  all  together,  being  of 
equal  extent  with  the  fleet  to  windward,  and  their  diflance 
from  each  other  equal  to  half  the  length  of  one  of  the  lines; 
fhould  the  weather  fleet  bear  away  at  the  fame  time  eight 
points,  they  will  approach  very  near  the  flernmoft  of  the 
retreating  fleet ;  hut  they  will  rot  have  it  in  their  power  to 
cut  off  any  part  of  ^that  fleet,  even  with  an  equality  of  fail¬ 
ing  ;  lo  that  the  only  ad vanta  e  gained  by  this  manoeuvre 
will  be  an  ability  of  attacking  the  rear,  and  bringing  it  to 
adiion. 


If  the  van  fhip  and  the  reft  of  the  weather  fleet  had  a 
fuftieient  velocity  to  keep  the  centre  fhip  of  the  iee  line  on 
the  fame  point  of  bearing ;  in  that  cafe  the  leading  fhip 
may  break  through  the  enemy's  line  about  the  middle  fhip 
of  the  centre  divihon  :  for,  tuppofing  the  fleets  in  order  of 
battle,  on  the  liar  board  tack,  fleering  eaft,  with  the  wind 
at  fouth-fouth  calf,  being  at  two  leagues  diflance  from  each 
other,  Loth  the  lines  being  four  leagues  in  extent ;  then  the 
lee  hue  bearing  away  all  together  four  points,  will  run  north- 
eaft,  while  the  fleet  to  windward,  bearing  away  all  too  ether 
eight  points,  will  fleer  north;  the  van  fhip  of  which  will 
keep  the  centre  divifu  n  of  the  lee  line  on  the  point  ot  bear¬ 
ing  noith-wefl.  As  fhe  is  tuppofed  to  be  able  to  continue 
in  this  pofition,  it  follows,  that  the  van  of  the  weather  line 
mnft  clofe  the  centre  ot  the  flying  line  to  leeward,  after  having 
run  four  leagues.  The  time  and  diflance  neceffary  to  cut 
oft  a treating  fleet  may  always  be  known  according  to  the 
laft  iuppofoion.  Should  the  lee  fleet  get  upon  the  other 
tack  and  run  large,  flill  preferving  the  order  of  battle,  they 
will  be  flill  fi  oner  doled  and  forced  to  adiion  by  the  weather 
fleet,  who  have  only  to  keep  away  from  eight  to  nine  points 
on  the  fame  tack,  or  run  right  before  the  wind. 

I  he  weather  fleet  can  always  force  the  lee  one  to  adiion, 
whatever  movements  they  make  ;  for,  if  they  run  with  the 
ng  t  aft  in  order  or  battle,  they  cannot,  luppofing  an 
cqua  it)  of  ailing,  avoid  beim  cloied  or  broken  nearly  about 
centre  hy  weather  line,  which  has  only  to  fleer  two 
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points  on  each  tack  nearer  the  wind  than  the  retreating  fleet,  Manceu- 
So  that  the  rear  of  the  weather  fleet  having  bore  away  no 
more  than  eight  points,  will  be  found  at  the  end  of  a  cer-  °acp^rfe  ^ 
tain  time  to  have  approached  extremely  near  the  centre  of Fleetswhen 
the  retreating  fleet ;  and,  in  a  fhort  time  more,  will  be  able  in  fight  08 
to  bring  their  rear  to  adiion.  The  weather  fleet  have  yet eac^  ot^er*j 
another  advantage  ;  becaufe,  as  their  fhips  have  the  wind  on  v“ 
the.  quarter,  they  fail  with  greater  celerity  than  thofe  of  the 
lec  fleet,  which  .run  before  the  wind.  The  lee  fleet  being 
abfolntely  determined  to  fly,  has  therefore  no  other  expedi* 
ent  left  to  prolong  time  bat  to  combat  in  the  order  of  re¬ 
treat  right  before  the  wind,  or  on  the  fame  courfe  as  the 
puriuing  fleet  ;  for  other  advantages  are  not  to  be  relied  on, 
if  purfued  by  a  vidloriovs  foe. 

If,  from  all  that  has  been  laid,  it  refults  that  it  is  not 
pofllble  for  a  fleet  ot  equal  force  to  avoid  an  adiion,  how 
then  mnft  it  be  with  one  much  inferior  ?  The  more  nume¬ 
rous  has  nothing  to  do  hut  to  form  a  detachment  of  fupe- 
rior  faikrs,  which 'will  gain  upon  the  lee  fleet  and  begin  the 
adiion,  while  fome  others  approach  to  finifh  it.  Whence 
we  may  conclude,  that  when  in  prefence  of  too  powerful  an 
enemy,  it  will  never  be  poffible  to  avoid  an  adiion  if  he  is 
determined  to  come  to  one. 

To  avoid  corning  to  Addon*  M3 

1.  When  the  enemy  is  to  windward. — The  lee  fleet,  which  To  avoid 
is  wifhing  as  much  as  pofiible  to  avoid  an  engagement, 

ought  to  form  the  order  of  retreat  to  fly  ‘rom  the  enemy  ifbtmg  trT^ 
they  are  in  view  of  him,  and  run  on  the  fame  tack  as  their  wi  d ward,, 
chafer.  But  if  he  is  vet  out  of  fight,  and  they  have  intel- 
li  .  tnce  of  his  approach  by  their  frigates  which  are  looking 
out,  they  may  ruh  large  from  the  hoflile  fleet,  without  con¬ 
fining  themielves  to  keep  the  wind  exadtly  aft,  unlefs  they 
be  in  the  order  of  retreat.  There  are,  however,  circum- 
flances  when  the  lee  fleet  may  run  with  the  wind  an,  with¬ 
out  afluming  the  order  of  retreat  ;  as,  for  example,  when 
they  wiih  to  gain  time,  or  refolved  to  engage  the  enemy,  if 
they  flill  continue  to  piirfue  them.  But  except  on  fuch 
extraordinary  occafions,  a  fleet  flionld  not  fly  before  the 
enemy  without  being  in  the  order  of  retreat,  as  the  rear  is 
then  in  the  bed  fituation  to  extricate  themfelves  in  cafe  of 
accident.  '  124  • 

2.  When  the  enemy  is  to  leeward. — T  he  weather  fleet Ths  enemy 
can  fcarceiy  ever  be  forced  to  engage  ;  becaufe  it  can 

ways  continue  on  that  tack  which  incrcafes  its  diflance  from 
the  enemy,  by  Handing  on  one  tack,  while  the  enemy  con¬ 
tinues  upon  the  other.  If  the  wind  was  to  remain  on  the 
fame  point  of  the  compafs  for  any  confiderable  fpace  of  time, 
it  would*  be  very  eafy  for  the  .fleet  to  windward  to  keeD  in 
fight  of  the  enemy,  without  being  under  any  appreheiilions 
of  being  forced  to  come  to  adiion  ;  but  the  inconftancy  of 
the  wind  obliges  the  moft  experienced  admiral  to  avoid  meet¬ 
ing  the  enemy  when  he  thinks  it  improper  to  engage  him. 

To  double  the  Emmy ,  or  to  bring  a  Part  of  his  Fleet  between t 

two  Fires .  T 

1.  When  the  enemy  has  the  weather-gage. — The  fleet  To  doubler 
which  attempts  to  double  an  enemy  ought  always  to  be  fu-*hee»emy- 
perior  to  him  in  number  of  (hips.  The  lee  fleet  ought  to^ei! ,ie’ 
endeavour  to  range  exactly  abreafl  o  ,  and  parallel  to,  the  weather- 
weather  fleet,  lo  that  the  van  or  rear  may  extend  beyond  ^age. 
their  line,  in  order  to  over-reach  them,  by  tacking  in  fuccef- 
fion  to  double  to  windward  their  van  or  rear,  and  bring 
them  between  two  fires...  Provided  this  manoeuvre  be  pro-  &'"****  cf 
peily  executed,  it  will  be  impofiible  tor  the  fhips  in  the 
weather  line,  thus  prefTed,  to  continue  long  in  their  ports  ;  for  vol#  * 
there  is  no  veflei  clofely  attacked  by  two  others  of  equal ^.386. 
force  which  can  long  refill  being  overcome,  fince  it  is  al¬ 
ways  in  the  power  of  one  of  them  to  get  into  iuch  a  pofi- 

tion 
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Manttu.  tion  as  to  be  able,  without  much  danger  on  her  fide,  to  de- 
_vresper.  {^rov  the  enemy  in  a  very  fhort  time.  But  whether  the 
firmed  by  mo^  acjvanta??eous  evolution  is  to  double  the  van  or  the  rear, 
FJeetswhen  is  r.eceffary  to  be  confidered  ;  for  there  is  fo  confidence  an 
in  fight  nf  advantage  attending  each  of  thefe  evolutions,  that  either  of 
.each  other.  tjiem  may  {n  a  very  little  time  determine  the  fate  of  the 
U  battle. 

As,  in  the  prefen t  cafe,  the  enemy  is  fuppofed  to  be  to 
-windward,  either  their  van  or  rear  may  be  doubled ;  but  the  van 
-may  with  the  greateft  facility,  becaufe,  if  they  are  engaged 
by 'the  (hips  abreaft  of  them,  thofe  which  are  advanced  a- 
•head  will  be  able,  by  making  all  fail,  to  get  on  the  perpen¬ 
dicular  to  the  direction  of  the  wind  with  the  van  of  the  enemy, 
and  tack  in  fuccefiion  to  gain  the  wind  of  them  on  the  other 
board,  thus  keeping  them  to  leeward  ;  and  when  they  are 
come  fufficiently  to  windward,  they  ate  again  to  go  about, 
in  order  to  keep  the  two  headmoft  (hips  of  the  enemy’s  line 
,  continually  under  their  fire.  If  there  be  two  or  three  fhips 
to  tack  in  fnccefii-on  and  gain  the  wind  of  the  enemy,  they 
may  edge  down  on  the  van  of  the  weather  line  at  pleafure, 
keeping  themfelves  ?  little  to  windward  of  it ;  and  as  that  van 
.is  already  engaged  by  the  other  fhips  abreaft  on  the  other  fide, 
file  muft  neceflarily  be  foon  difabled.  If  they  bear  away, 
they  muft  drop  upon  the  line  with  which  they  are  engaged 
to  leeward,  while  the  fhips  to  windward  ftill  continue  to  can¬ 
nonade  them.  If  they  attempt  going  about,  in  order  to  at* 
tack  more  clofely  the  fhips  to  windward,  they  will  be  raked, 
while  in  ftays,  by  their  opponents  to  leeward  and  to  wind¬ 
ward,  who  enfilading  them  with  whole  broadfides,  which 
they  cannot  return,  muft  abfolutely  complete  their  diforder. 
If  they  make  fail,  in  order  to  fruflrate  the  defign  of  the  fhips 
inclined  to  double,  thofe  with  which  they  are  engaged 
-  abreaft  to  leeward  have  only  to  perform  the  fame  manoeuvre, 
and  keep  them  under  their  fire ;  while  the  others,  after  having 
harafled  them  as  much  as  poffible,  will  do  their  bell  to  per¬ 
form  the  fame  manoeuvre  on  the  fucceeding  fhips. 

The  captains  de (lined  to  double  the  enemy  ought  to  be 
men  of  known -ability,  as  well  as  of  approved  courage.  They 
fhould  not  be  ordered  upon  that  fervice  but  in  weather  fit 
for  failing  at  the  rate  of  three  knots  an  hour  at  lcaft ;  and, 
for  the  greater  promptitude  and  certainty  of  fuccefs,  none 
,  but  the  belt  going  fhips  are  to  be  employed. 

If  any  of  the  fhips  in  the  van  of  the  weather -line  happen 
to  be  difabled  in  their  mafts  or  yards,  as  will  moft  probably 
be  the  cafe  after  having  been  between  two  fires,  they  will 
drop  aftern  and  run  foul  of  the  next  which  follows,  and  thefe 
again  of  their  fubfequent  comrades  ;  at  laft,  diforder  will  be¬ 
come  prevalent,  by  fhips  running  foul  of  each  other,  orma- 
nceuvrir.g  to  avoid  the  fame  accident  :  ft)  that  the  order  of 
battle  will  be' broken  ;  while,  on  the  other  hand,  the  line  to 
leeward  is  preferved  with  all  the  advantage  pofiible.  The 
fhips  which  have  gained  the  wind  of  the  enemy  will,  by 
continuing  their  manoeuvre,  augment  the  confufion  ;  enga¬ 
ging,  however,  no  more  than  they  like  ;  and  if,  by  chance  or 
misfortune,  they  fhould  be  crippled,  it  will  not  certainly  be  an 
eafy  matter  for  them  to  extricate  themfelves.  But  as  they 
may,  on  the  other  tack,  drop  aftern  to  windward  of  the  ene¬ 
my’s  line,  or  veer  again  like  him,  they  muft  extricate  them¬ 
felves  as  well  as  theycan,  and  always  advantageoufiy  enough  if, 
Dy  doubling  the  van,  they  are  able  to  throw  it  into  diforder. 

h  the  rear  of  the  lee  fleet  be  extended  beyond  the  ftern- 
moft  fhip  of  the  weather  line,  they  will  be  obliged,  if  they 
want  to  double  the  rear  of  the  enemy  to  windward,  to  make 
fail  and  tack  in  fuccefiion  ;  in  which  manoeuvre  the  headmoft 
fhip  of  thofe  deftined  for  this  fervice  is  to  go  about  firft  ; 
then,  continuing  to  keep  up  a  bulk  cannonade  as  they  come 
to  the  wind,  they  will  go  and  heave  about  again  a  little  to 
windward  of  the  rear  of  the  enemy,  in  order  to  bring  their 


ftern  fhips  between  two  fires :  and  fhould  they  have  the  good  Manocu. 
fortune  to  oblige  them  to  bear  away,  they  muft  go  on  fuc*  vre*per. 
ceifively  flora  one  (hip  to  another,  as  long  as  they  find  they  °dverie* 
fucceed  in  forcing  them  to  give  way.  Should  diforder  take  Fleets  when 
place  in  the  rear  of  the  weather  fleet,  it  will  not  be  near  fo  in  light  of 
prejudicial  to  the  enemy  as  if  it  had  happened  in  the  van  ; ea :h  other, 
on  the  contrary,  it  may  turn  out  to  be  of  fome  advantage  to 
them.  But  the  vcffels  combating  to  windward  can  ealily 
withdraw  from  -the  fight,  by  backing  aftern  when  they  find 
themfelves  too  hard  prefled.  n ^ 

2.  When  an  enemy  is  to  leeward. — The  fhips  of  the  wea-To  douVe 
tlier-line  having  extended  their  van  beyond  that  of  the  lee«c^e  enemy 
line,  are  to  veer,  in  order  to  bring  the  headmoft  fhips  of  the leeward; 
enemy’s  line  between  two  fires.  But,  let  them  do  as  they 
will,  there  never  can  refult  fo  much  advantage  from  this  ma¬ 
noeuvre  as  when  doubling  a  fleet  to  windward,  becaufe  the  Ibid, 
difabled  fnips  can  always  veer  with  f  acility.  True  it  is,  they  F-  3^ 
cannot  fail  becoming  at  the  fame  time  the  prey  of  the  ene¬ 
my;  for  both  thofe  which  have  doubled  them,  and  thofe  with 
which  they  are  engaged  abreaft  in  the  weather-line,  will  al¬ 
ways  have  it  in  their  power  jointly  to  prefs  as  clofe  as  they 
think  proper. 

If  the  fhips  which  have  doubled  the  van  of  the  lee  fleet, 
with  which  they  are  engaged,  be  difabled,  they  will  be 
obliged,  as  they  cannot  make  fail,  to  pafs  along  the  lee-line; 
and  they  cannot  efcape  being  totally  deftroyed  if  they  do 
not  bear  away  before  the  wind,  to  get  out  of  gun- (hot  ;  du¬ 
ring  which  manoeuvre  they  cannot  avoid  being  ftill  in  a  very 
difagreeable  fituation. 

Should  the  flernmoft  fhips  of  the  weather  fleet  be  difabled 
in  doubling  the  enemy’s  rear,  they  have  only,  if  they  want 
to  extricate  themfelves,  to  drop  aftern,  and  let  the  two  .fleets 
advance  ahead  ;  and  afeer  having  refitted  themfelves,  they 
will  reaffume  their  ports.  * 

7  0  avoid  being  doubled .  117 

1.  The  enemy  being  to  windward.— For  this  purpofe,  itTo  avoid 
has  been  propofed  to  extend  the  line,  by  leaving  a  greater 
interval  between  the  fhips  towards  the  centre  than  in  the enen,1y  ^ 
van  or  rear  ;  but  in  this  cafe  the  line  runs  the  rifle  of  being  ;nir  to 
divided,  unlefs  prevented  by  a  corps  de  relerve,  confifting  ofwiniwad 
a  few  fhips  of  the  line  and  fire-fhips.  It  has  alfo  been  propofed 

as' a  general  rule,  that  the  flag-officers  of  the  lee  fleet  fhould 
oppole  themfelves  to  thofe  of  the  enemy  ;  by  which  means 
ieveral  of  the  enemy’s  fhips  will  be  rendered  ufclefs  in  the  in¬ 
tervals.  This  method  has,  however,  its  inconveniences  ;  as 
•  fometimes  the  van  and  rear  of  each  divifion  may  be  expofed 
to  the  fire  of  two  fhips  at  the  fame  time  :  nor  is  the  laft  di¬ 
vifion  out  of  danger  of  being  doubled.  I11  order  to  remedy 
thefe  defedls,  the  larger  fhips  ought  to  be  placed  in  the  van 
aud  rear  ot  each  divifion  ;  and  the  whole  fleet  muft  regulate 
its  failing  in  inch  a  manner  that  the  rear  of  the  enemy  may 
not  be  aftern  of  the  rear  of  the  laft  divifion. 

Other  methods  have  been  propofed  to  avoid  being  dou- 
bed;  as,  that  each  fquadron  of  the  lee  fleet  fhould  attack  its 
correfpondmg  fquadron  in  the  weather  fleet ;  each  divifion 
of  the  lee  fleet,  however,  extending  its  line  far  enough  to 
prevent  the  enemy  from  leaving  any  fhips  aftern  of  it,  but 
rather  ahead.  „  It  has  alfo  been  propofed,  that  the  lee  fleet 
fhould  extend  its  line  as  long  as  the  enemy’s  line.  This 
method  will  be  advantageous  for  the  lee  fleet,  provided  it  is 
compofed  of  fhips  of  fuperior  force,  though  fewer  in  num¬ 
ber,  than  the  enemy.  In  other  cafes,  it  is  probably  the  wot  ft 
method  that  can  be  followed  by  the  lee  fleet,  as  it  gives  the 
enemy’s  fleet  all  the  advantage  it  can  defire  of  exerting  its 
whole  force  upon  the  inferior  line.  11$ 

2.  When  the  enemy  is  to  leeward.— The  weather  fleet  isThe  enemy 
to  keep  aftern  of  the  enemy,  fo  that  the  van  of  the  weather 

fleet  may  be  oppofed  to  and  attack  the  enemy’s  centre :  * 

;  ™  *  hence 
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Mancea-  hcnee  the  enemyN  van  will  become  ufelefs  for  fome  time  ; 
vi  ei  per-  aacj  if  it  Hiould  attempt  to  tack  and  double  upon  the  wea- 
|  ther  fleet,  much  time  will  be  loft  in  performing  that  evolu- 

f  Fleet* when  tion  ;  and  it  alfo  runs  the  rifle  of  being  feparated  by  the 
[  in  fight  of  calm  which  generally  happens  in  the  courfe  of  a  fea-enqage- 
|  each  other.  ment  in  confequence  of  the  continual  difeharge  of  cannon. 

A  confiderable  interval  might  alfo  be  left  between  the  centre 
and  van,  provided  the  neceftary  precautions  be  taken  to  pre¬ 
vent  the  van  from  being  cut  off. 
yiq  To  force  the  enemy's  line. 

1  To  force  This  is  a  manoeuvre  which  the  lee  fleet  may  execute  to  gain 
the,e'une  t^ie  advantage  the  vvin<h  Itls  performed  by  the  van  Ihip,  if 
5  u,e*  within  gun-fhot,  tacking  when  fhe  and  the  centre  fhip  of  the 
weather  line  are  on  a  perpendicular  to  the  diredlon  of  the 
wind  ;  then  all  the  lee  fleet  tack  in  fucceflion,  and  thus  may 
pafs  through  the  enemy’s  line,  or  perhaps  a  little  more  to* 
wards  the  enemy’s  van,  and  go  about  again  in  fucceflion  to 
windward  of  him.  But  as  he  will  not  be  long,  without  doubt, 
lbidt  before  he  performs  the  fame  manoeuvre,  he  will  thus  be  able 
IV3S9.  to  rc,ra[n  wind,  if  he  be  not  forced  to  give  way  before 
his  evolution  is  finifhed.  The  enemy  to  windward  may  even 
caufe  his  van  fhip  to  tack,  as  well  as  the  reft  of  the  vanv 
fquadron  to  follow  in  fucceflion,  as  foon  as  the  leading  fhip 
of  the  lee  fleet  (ball  have  palled  through  his  line  and  be 
ready  to  go  about ;  by  'which  means  he  will  bring  them  be¬ 
tween  two  fires.  This  manoeuvre,  well  executed,  might  per¬ 
haps  give  no  little  trouble  to  the  fhip  attempting  to  force 
the  line. 


This  evolution  may  be  performed  with  advantage,  if,  by 
fome  accident  or  fault  in  the  manoeuvring,  the  centre  divi- 
iion  of  the  weather-line  be  feparated  from  their  van  or  rear. 
For  example,  when  the  centre  divifion  to  windward  is  en¬ 
cumbered  with  difabled  fhips,  then  the  fhips  of  the  centre 
divifion  of  the  fleet  to  leeward,  having  all  fails  fet,  are  to 
tack  in  fucccfflon,  and  force  with  promptitude  through  the 
weather  fleet,  leaving  their  own  van  divifion  to  engage  that 
of  the  enemy  on  the  other  tack. 

^  T3°  To  prevent  the  line  being  forced. 

vent" the  When  the  fhips  of  the  fleet  go  about  in  fucceflion,  in  or- 
line  being  d^r  l°ice  the  weather  line,  the  whole  line  to  windward  is 
Forced.  to  tack  together,  and  at  the  fame  time  to  get  upon  the  fame 
board  as  the  lee  fleet  ;  then  that  fleet  will  neither  be  able  to 
traverfe  nor  join  them.  To.  perform  this  evolution  with  ad¬ 
vantage,  it  will  be  requifite  to  permit  fome  of  the  van  fhips 
of  the  lee  fleet  to  pals  to  windward  ;  then  the  weather  fleet 
muff  go  all  about  rapidly,  in  order  to  put  and  keep  them 
between  two  fires  :  thus  may  thefe  fhips  be  deftroyed  with* 
out  their  own  fleet  being  able  to  give  them  any  effeaual 
alii  fiance. 

.  is  ealY  to  perceive,  from  what  has  been  faid,  that  there 
n  little  occafion  to  fear  being  traverfed,  as  f  uch  a  manoeuvre 
may  turn  out  to  be  more  prejudicial  than  advantageous  to 
thofe  who  perform  it.  Neverthelefs,  it  may  and  ought  to 
be  put  in  practice  when  the  weather  fleet  leave  fuch  vacan¬ 
cies  between  their  divifion s  as  to  allow  fome  fhips  of  the 
lee  fleet  to  be  ina&ive.  In  this  cafe,  the  frtips  which  are. 
without  opponents  abreaft  of  them  are  made  to  tack,  with 
all  fails  fet,  in  fucceflion,  and  pafs  through  thefe  intervals  in 
the  weather  line,  in  order  to  double  the  centre  divifion,  or 
any  other  part  of  it,  and  hring  it  between  two  fires. 


13 1 
Fthafmg  in 


Chap.  X. 


Of  Chafing. 


the  cafe  of  t ^  c^e  Angle  fh’ps. — It  is  fcarcely  neceffary  to 

oblerve,  that  the  fhip  which  gives  chafe  is  ufually  called  the 
ftuu8‘  \bfer'  andthat  which  is  purfued  is  called  the  chafe.  Un- 
kfs  the  chafer  be  the  faftdt  failing  veffel  of  the  two,  it  is 
generally  fuppofed  that  (he  will  leldom  or  never  come  up 
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with  the  chafe  :  but  we  have  heard  experienced  officers  fay,  Of  Cha- 
that  a  dialing  fhip,  failing  equally  faft,  in  other  circumftan-  ,  t 

ces,  will  gain  on  her  chafe  ;  becaufe  fhe  has  an  object  to 
fleer  by,  whereas  the  chafe  cannot  fleer  fo  nicely  by  the 
compafs.  In  what  follows,  however,  we  fhall  l’uppofe  the 
chaler  to  be  the  faftelt  failer. 

When  the  chafe  is  to  windward,  it  is  evident  that  as  foon  The  chafe 
as  fhe  perceives  a  ftrange  fhip  which  fhe  takes  for  an  enemy,  be.in£ £o 
fhe  wifl  haul  her  wind,  in  order  to  prolong  the  chafe,  a3wind^ard* 
otherwife  her  retreat  would  be  foon  cut  off.  The  chafer 
then  Hands  on  alfo  nearly  clofe-hauled  until  he  has  the  chafe 
on  his  beam  ;  he  then  tacks,  and  Hands  on  clofe-hauled  un* 
til  the  chafe  is  again  on  his  beam,  and  then  retacks.  In 
this  manner  he  continues  tacking  every  time  he  brings  the 
chkfe  perpendicular  to  his  courfe  on  either  board  ;  and  by 
manoeuvring  in  this  manner,  it  is  very  certain  that  the  cha¬ 
fer  will,  by  the  fuperiority  only  of  his  failing,  join  the  other 
in  the  fhorteft  time.  For  fince  the  chafer  tacks  always  as 
foon  as  the  chafe  is  perpendicular  to  his  courfe,  fhe  is  then 
at  the  fhorteft  diftance  poflible  on  that  board  ;  and  fince  the 
chafer  is  fuppofed  to  be  the  faftefl  failer,  thefe  fhorteft  di- 
ftances  will  decreafe  every  time  the  chafer  tacks.  It  is- 
therefore  of  advantage  to  the  chafe  to  keep  conftantly  on 
the  fame  courfe,  without  lofing  her  time  in  going  about; 
as  tacking  cannot  be  fo  favourable  to  her  as  to  her  adver- 
fary,  whole  failing  is  fuperior.  If  the  chafer  fhould  fo  little 
underfland  his  profeffion  as  to  Hand  on  a  long  way,  and.’ 
tack  in  the  wake  of  the  chafe,  the  beft  thing  fhe  can  do  is 
to  heave  in  flays,  and  pafs  to  windward  of  him  on  the  other 
tack,  unlefs  fhe  would  have  a  fuperiority  in  going  large  ; 
for  if  the  chafer  perfifls  in  tacking  in  the  wake  of  the  other 
fhip,  it  is  an  unqueftionable  fadl  that  the  chafe  will  be  very' 
much  prolonged.  r ^3 

The  chafe  being  to  leeward,  the  chafer  is  to  fleer  thatThe  chafe- 
courfe  by  which  he  thinks  he  will  gain  molt  upon  her.  If,f eUlg  f 

after  having  run  a  fhort  time,  the  chafe  is  found  to  draw* 
more  aft,  the  chafer  is  then  to  bear  away  a  little  more  ;  but 
if  the  chafe  draws  ahead,  the  purfuer  is  to  haul  up  a  little, 
and  by  this  means  the  courfe  may  be  fa  regulated  that  the 
chafe  may  always  bear  on  the  fame  point  of  the  compafs, 
and  then  the  chafer  will  get  up  with  the  chafe  in  the  fhort* 
eft  time  poflible ;  for  were  any  other  courfe  fleered  than* 
that  which  keeps  the  chafe  always  on  the  fame* point,  the 
chafer  would  then  be  either  too  far  ahead,  or  too  far  a- 
ftern  ;  and  hence  the  chafe  would  be  prolonged. 

The  chafe  ought  to  run  upon  that  courfe  which  will  car- 
r)  .  r  ffire&ly  from  the  chaier  ;  and,  in  general,  to  confult 
which  is  her  beft  trim  with  refpe&  to  the  wind,  that  fhe. 
may  move  with- the  greatefl  rapidity  poflible  from  the  fhip 
which  purfues  her  ;  for  fome  veffels  have  more  advantage  in 
going  large  than  others,  fome  with  the  wind  right  aft,  and 
others  again  are  to  be  found  that  faff  beft  clofe-hauled  -  fo 
that  attention  fhould  be  paid  by  the  officer  to  the  known 
qualities  of  his  fhip,  in  order  to  take  the  moft  advantageous  - 
direction  capable  to  effed  a  retreat. 

Another  method  has  alfo  been  propofed  for  chafino-  a 
fhip  to  leeward,  that  is,  by  conftantly  fleering  dire&ly  for 
the  chafe:  In  this  cale,  the  tra&  the  purfuer  deferibes  thro’  1 34 

the  water  is  called  the  line  or  curve  of  purjuit.  In  order  toPurve 
ffiuflrate  this,  let  A  (fig.  54.)  reprefent  the  purfuer,  and  Bfurfuit> 
the  chafe  dire&ly  to  leeward  of  it,  and  running  with  lefs 
velocity  than  the  purfuer,  in  the  diredion  BC,  perpendicu- 

tntAfnthe  Wind*  Now>  to  cond:riid  this,  curve,  let 
be  the  diftance  run  by  the  chafe  in  any  fhort  interval  of 
time ;  join  A  b,  and  make  A  1  equal  to  the  diftance  run  by 
the  purfuer  in  the  fame  time.  Again,  make  b  c,  c  d,  de,  e f, 

&c.  each  equal  to  B  b;  join  1  c ,  and  make  12  equal  to  Ai ; 
join  zd:  and  make  23  equal  to  Ai  j  in  like  manner  pro¬ 
ceed 
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cced  until  the  two  diflances  carried  forward  meet  as  at  C, 
and  a  curve  deferibed  through  the  points  A,  i,  2,  3,  &c. 

'  *vin  reprefent  nearly  the  curve  of  purfuit  ;  and  the  lefs  the 
interval  Ai  is  taken,  the  more  accurate  will  the  curve  be 
formed.  In  this  particular  cafe  the  length  of  the  didance 
J3C  may  be  found,  as  follows,  provided  the  diftance  AB 
and  the  proportional  velocities  o^  the  two  (hips  be  known. 

Bet  the  velocity  of  the  chafe  be  exprefled  by  a  fra 61  ion, 
that  of  the  chafer  being  unity.  Multiply  the  y.ivcn  dilbauce 
AB  by  this  frabtion,  and  divide  the  product  by  the  com¬ 
plement  of  the  iquare  of  the  fame  fraction,  and  the  quotient 
will  be  the  didance  run  by  the  chafe  E.  Let  AB,  the  di¬ 
stance  of  the  chafe  direblly  to  the  leeward  of  tne  purfuer, 
be  12  miles,  and  the  velocity  of  the  circle  three- fourths  of 
that  of  the  chafer  ;  the  diftance  to  be  run  by  the  chaie  be¬ 
fore  die  is  overtaken  is  required  ? 


1 2  y  f  0 

Now  — ~  ~T  “  9  X 


1  6  _ 

T  — 


20  %  miles ;  and  fmee  the 


velocity  of  the  purfuer  to  that  of  the  chafe  is  as  4  to  3  : 
hence  the  diftance  run  by  the  chafer  will  be  =  20  y  X  y  = 
27  4  miles. 

As  the  purfuer  alters  his  courfe  at  every  point,  and  ftnee 
It  is  prefumed  his  hi  ip  will  fail  better  with  the  wind  in  me 
direblion,  with  refpebi  to  her  courfe,  than  in  another,  her 
velocity  will  therefore  be  different  at  different  points  of  the 
courfe.  Thus  fuppofe  her  to  fail  fader  when  the  wind  is  up¬ 
on  the  quarter,  her  velocity  will  conflantly  increafe  until  file 
has  attained  a  ceitain  point,  and  then  it  will  decreafe  : 
hence  in  real  pra&ice  this  curve  will  not  be  precilely  the 
fame  as  above,  and  of  courfe  the  mcafurc  of  BC  will  differ 
a  little  from  the  preceding  determination.  The  inveftiga- 
tion  of  the  foregoing  rule  is  in  Simplon’s  Fluxions,  p.  5  r  6. ; 
and  the  application  of  the  curve  purfuit  in  Sir  Gtorge 
Pococke’s  engagement  in  the  Eafl  Indies  in  the  year 
is  given  in  Clerk’s  EfTay  on  Naval  Ta6fics,  p.  16 o.  .  It 
mull  he  confefied,  however,  that  Mr  Simplon’s  inveftigation, 
though  a  pretty  fpecimen  of  mathematical  inveftigation, 
proceeds  on  certain  phyiical  affiumptions,  which  are  by  no 
means  fandfioned  by  experience.  See^vhat  has  been  laid  of 
thefe  affumptions  and  principles  in  the  articles  Resistance 
of  Fluid* ,  and  Seamanship. 

Hitherto  we  have  confidered  chafing  in  the  cafe  of  fingle 
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{hips  only ;  the  fame  rules  are  alfo  applicable  to  fleets ;  Of  Cha, 
we  fhall,  however,  fubjoin  the  following  remarks  with  re- 
fpebl  to  chafing  as  prabtifed  by  fleets. 

If  the  whole  fleet  is  to  give  chafe,  the  admiral  will  make  Jh-riin ,  a, 
the  proper  ft, rnal  ;  and  then  each  fhip  will  inflautly  make  prated  ’ 
all  the  fail  poffible.  If  the  retreating  fTet  is  not  much  in- ->y  il-e.s. 
ferior  to  the  other,  a  few  of  the  faftcfl  failin  *  vefiels  only  a"e 
to  be  detached  from  the  viblotious  fleet,  in  order  to  pick  up 
any  ftragglers  or  thofe  (hips  which  may  have  fallen  aftern  ; 
and  the  remaining  part  of  the  fleet  will  keep  in  the  lame 
line  or  order  of  failing  as  the  retreating  flee1,  fo  that  they 
may,  if  poffiffile,  force  them  to  r.blion.  But  it  the  retreating 
fleet  is  much  inferior,  the  admiral  of  the  fuperior  fleet  will 
make  the  fi.gnal  for  a  general  chafe  ;  and  then  each  fhip  will 
immediately  crowd  all  the  fail  poffible  after  the  Retreating  • 
fleet  ;  or,  if  the  chafe  be  ft  ill  lefs  numerous,  *he  admiral  will 
detach  one  of  the  fquadrons  of  his  fleet,  by  hoiiling  the  pro¬ 
per  fignal  for  that  purpofe,  and  he  will  follow  with  the  re¬ 
mainder  of  the  fleet.  The  (quadron  that  chafes,  or  the  crui- 
fe^s  detached  from  the  fleet,  fnould  be  very  careful  not  to 
engage  too  far  in  the  chafe  for  fear  of  being  overpowered ; 
but  at  the  fame  time  to  endeavour  to  fatisfy  themlelves  as 
much  as  may  t  e  m  their  power  with  regard  to  the  objebt  of 
their  chafe.  They  mull  pay  great  attention  to  the  admi¬ 
ral’s  ft gna Is  at  all  times;  and  in  order  to  prevent  reparation, 
they  fh  >uld  colled  themlelves  before  night,  efpecially  if 
there  be  any  appearance  of  thick  or  foggy  weather  coming 
on,  and  endeavour  to  join  the  fleet  again.  The  fl  ips  are 
diligently  to  obferve  when  the  admiral  makes  the  fignal  to 
give  over  chafe  ;  that  each  regarding  the  admiral’s  fhip  as  a 
fixed  point,  is  to  work  back  or  make  fail  into  her  ftation, 
to  form  the  order  or  line  again  as  expediti  ufly  as  the  na¬ 
ture  of  the  chafe  and  the  diftance  will  permit.  136 

When  a  fleet  is  obliged  to  run  from  an  enemy  who  is  in  Prccau* 
fight,  it  is  ufual  to  draw  up  the  (hips  in  that  form  or  order, 
called  the  order  of  retreat ,  which  has  been  already  deferibed;^  jd 
and  the  admiral,  when  hard  purfued,  without  any  probability  which  is 
of  efcaping,  ou*ht,  if  practicable,  to  run  his  fhips  afhore,  purfutd. 
rather  than  fuller  them  to  be  taken  afloat,  and  thereby 
transfer  additional  lliength  to  the  enemy.  In  {hort,  no¬ 
thing  fhould  be  negleCted  that  may  contribute  to  the  preler- 
vation  of  his  fleet,  or  prevent  any  part  of  it  from  tailing 
into  the  hands  of  the  conqueror. 
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have  now  laid  before  our  readers  as  comprehenftve 
'  *  a  view  as  the  limits  prescribed  to  fuch  articles  will 
permit  of  the  various  evolutions  ufually  prablifed  by  fleets 
in  naval  war.  Though  we  have  transcribed  liberally  from 
the  moft  approve  d  writers  on  the  fubjebl,  we  doubt  not  but 
the  fcientific  officer  will  perceive  that  we  have  compiled 
aukwardly  and  unfkilfully:  but  we  are  not  feamen  ourfelves; 
and  the  generoftty  of  British  officers  Will  pardon  the  blun¬ 
ders  into  which  mere  literary  landimen  could  hardly  avoid 
falling.  The  young  feaman,  who  has  the  noble  ambition 
to  excel  in  his  prohrffion,  will  confult  the  authors  whom 
we  have  mentioned  in  our  introdublion,  in  whole  works  he 
will  find  our  deficiencies  amply  fupplied  ;  but  that  the  pre- 
fent  article  may  be  as  complete  as  we  can  make  it,  a  view 
muft  be  given  of  the  fyflem  dr  tablics  propofed  by  the  Vif* 
count  de  Grenier  and  our  countryman  Mr  Clerk  ;  becaufe, 
whether  thefe  fyftems  fhall  ever  be  adopted  or  not,  they  are 
the  offspring  of  ingenuity,  and  as  fuch  merit  attention. 


Chap.  I.  View  of  De  Grenier  s  Taftics* 


Of  all  the  orders,  that  of  battle  is  the  moft  important  in 
naval  tabtics  ;  but  the  order  of  battle  which  was  firft  formed 
in  the  laft  century  by  the  Duke  of  York,  and  has  been  con¬ 
tinued  in  ufe  to  the  prefent  day,  the  Vifcount  de  Grenier 
thinks  extremely  defective.  Various  caufes  may  confpire  to 
render  the  talk  of  breaking  it  not  difficult.  Its  great  ex¬ 
tent  muft  make  it  no  eafy  matter  ior  the  admiral  to  judge 
what  orders  are  proper  to  be  iffiued  to  the  fhips  ftationed  in 
its  extremities  ;  Avhilfl  his  lignals,  however  diftinbtly  made, 
are  liable  to  be  miftaken  by  the  commanders  of  thole  fhips. 
The  extremities  of  a  long  line  are  neceflarily  defercelefs, 
efpecially  if  it  be  to  leeward  ;  becaufe,  after  it  is  formed, 
the  enemy  may  throw  bimfelf  with  a  fuperior  number  on  its 
van  or  rear,  and  put  that  lquadron  to  flight  before  affift- 
ance  can  be  lent  to  it  from  the  other  fquadrons.  Ihefe 
defebls  the  Vifcount  de  Grenier  thinks  may  be  remedied  by 
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view  ni  -never  preferring  to  (lie  enemy  any  part  of  a  fleet  without 
tc  Gre ni-  jts  being  flanked  ;  fo  that  were  the  commander  of  the  ad- 
verfe  fleet  to  attack  thofe  parts  which  hitherto  have  been 
cckoned  weakeft,  lie  might  find  himfclf  defeated  when  he 
looked  for  conquefl.  With  this  view  he  propofes  a  new  or¬ 
der  of  battle  ;  in  which  the  fleet,  compofed  of  three  divh 
lions,  inflead  or  being  drawn  up  in  one  line  as  ufual,  fhall 
be  ranged  on  the  three  fides  of  a  regular  lozenge,  formed  by 
the  interfering  of  the  two  clofe-hauled  lines.  .  It  is  obvious 
that  one  of  the  divlions  of  a  fleet  ranged  in  this  manner  will 
alwavs  be  formed  in  the  order  of  battle ;  whilft.  the  two 
others,  reding  upon  the  fir  ft  {hip  ahead  and  the  lalf  aflern  of 
that  divifion,  will  be  formed  on  the  clofe-h2uled  line  oppo¬ 
site,  and  will  {land  on  checquerwife  on  the  faftie  tack  with 
the  {hips  which  are  in  the  line  of  battle,  ferving  to  cover  the 
headmofl:  and  fternmoft  of  thofe  fliips,  and  thereby  prevent 
the  enemy  from  penetrating  the  line  or  doubling  the  rear. 

@ur  author  thinks  it  a  great  midake,  though  very  gene¬ 
rally  fallen  into,  that  the  weather  gage  is  of  any  advantage 
to  a  fleet  equal  in  force  to  its  enemy  and  willing  to  engage. 
To  him  the  great  art  of  war  at  fea  appears  to  confid  in 
drawing  or  keeping  to  windward  a  part  of  the  adverfe  fleet , 
and  colle&ir.g  all  one's  forces  againft  that  part ;  and  it  is 
chiefly  to  effect  this  purpofe  that  he  propofes  his  new  fyf- 
tem  of  tallies.  The  reader,  who  would  underdand  his 
principles,  mud  never  lofe  fight  of  this  evident  truth,  that 
each  fhip  of  a  fleet  neceffarily  occupies  at  all  times  the  centre 
of  an  horizon  ;  which  the  author  divides  into  two  unequal 
parts,  calling  the  greater  the  direct  and  graduated  /pace,  and 
the  lefs  the  indirect,  croJfed%  and  ungraduated J pace .  The  rea- 
fon  of  thefe  appellations  is,  that  on  the  greater  fegment  of 
the  horizontal  circle  there  are  twenty  different  points,  which 
may  be  marked  by  degrees  from  one  of  the  clofe-hauled 
lines  to  the  other,  and  to  which  a  fhip  may  fail  from  the 
centre  by  fo  many  direft  courfes  without  tacking  ;  whereas 
to  the  other  twelve  points,  including  that  from  which  the 
wind  blows,  (lie  cannot  arrive  but  by  deering  crofs  courfes, 
which  mud  neceffarily  delay  her  progrefs. 

Suppofe  now  a  fleet  to  leeward,  fo  difpofed  as  that  only  a 
part  of  it  caq  fight  with  another  equally  numerous,  and 
ranged  to  windward  in  a  Angle  line  ;  and  let  the  lee  fleet  be 
ranged  on  the  three  fides  of  a  lozenge  a  bf  c  d,  ef  (fig.  55. ). 
The  fquadron  a  b>  which  is  mod  to  windward,  being  drawn 
up  in  line  of  battle,  cannot  be  fought  but  by  an  equal  num¬ 
ber  AB  of  the  weather  fleet  AB,  CD,  F.  All  the  red  of 
that  fleet  therefore  mud  remain  inactive,  unlefs  the  fhips 
which  are  not  engaged  fhould  try  to  pafs  to  leeward  of  the 
'fleet  a  by  cdf  ef.  But  fhould  the  fhips  of  the  weather  fleet, 
which  are  placed  between  B  and  F,  bear  away  as  they  ap¬ 
pear  in  the  figure  between  C  i  and  F  /,  it  is  evident  that  the 
fhips  between  A  and  B,  which  are  fighting  to  windward, 
cannot  bear  away  with  them.  Suppole  now  that,  after  the 
fliips  between  C  i  and  F  i  have  paffed  to  leeward,  the  fqua- 
tirons  c  d,  ef9  which  are  ranged  according  to  the  new  fydem, 
and  have  not  yet  been  engaged,  fhould  come  to  windward 
and  join  with  their  friends  ab  agai^flT  that  fquadron  of  the 
enemy  AB  which  is  dill  to  windward  and  engaged;  it  feems 
almoff  inevitable  but  that  the  fquadron  AB  mud  be  de- 
iiroyed  by  fo  great  a  fuperiority,  before  it  could  receive  any 
afliilance  from  the  fhips  to  leeward  between  C  i  and  Fi.  No 
doubt  thofe  fhips  would  endeavour  to  fuccour  their  friends ; 
hut  with  refpedf  to  them,  the  fquadron  AB  muff  be  confider- 
cd  as  placed  in  that  part  of  the  horizon  which  our  author  calls 
crojjed  and  in  dire  fi,  and  to  which  they  would  not  be  able  to 
repair  but  by  deering  alternately  the  two  clofe-hauled  lines; 
and  aflidance  brought  by  fo  tedious  a  courfe  would  come 
too  late  to  be  of  effential  fervice.  It  is  from  this  apparent¬ 
ly  well  fupported  conclufion  that  the  vifeount  de  Grenier 
Vol.  XVIII,  Parti. 
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deduces  the  propriety  of  his  prono fed  orders  of  failing  and  vkwof 

order  of  battle.  ^  .  er’s  lattic*. 

Of  orders  of  failing,  he  thinks,  there  can  be  no  occafion 
for  more  than  three  ;  one,  when  a  fleet  is  to  pafs  a  ftrsit  ;  141 

another,  when  it  deers  i 
enemy  or  trying  to  avc 

extenfive  cruife  to  perform,  in  which  the  flips  fnould  be 
fo  difpofed  as  not  to  be  fnrprifed  or  cut  off  by  the  enemy. 

His  fird  order  of  failing  differs  not  from  that  in  common 
ule.  It  is  and  mufi  be  obferved  (fays  he)  in  any  narrow 
road,  whatever  may  be  the  occafion  of  its  narrow nefs, 
whether  rocks  or  fands.  14a 

In  the  fecond  order  of  failing,  when  the  fleet  is  looking  Second  or- 
for  the  enemy  or  trying  to  avoid  him,  the  columns  a  b ,  ^/,der‘ 
e  f,  are  to  be  formed  on  three  fides  of  a  regular  lozenge,  and 
ranged  on  the  two  clofe-hauled  lines.  The  fhips  of  the  two  pjate 
divifions  c  d,  c /,  fometimes  to  windward  (as  in  fig-  56.),  an<^ccccxcvni. 
fometimes  to  leeward  (as  in  fig.  57.),  of  the  third  divifion 
a  by  are  to  be  formed  on  two  parallels  of  one  of  the  clofe- 
hauled  lines  in  the  wakes  of  their  refpe£live  headmofl  fhips  ; 
and  the  third  divifion  a  b  is  to  be  ranged  ahead  or  aflern  of 
the  two  others  on  the  other  clofe-hauled  line,  and  nevertlie- 
lefs  to  fleer  chcquerwiie  the  fame  courfe  as  the  two  divi¬ 
fions  c  d  and  ef.  When  ab  is  to  windward  of  e  d  and  ef 
(fig.  57.),  the  vifeount  calls  that  the  primitive  windward 
order  of  failing  ;  and  when  to  leeward  (fig.  56.),  the  fleet  is 
in  the  leeward  primitive  order  or  failing,  'I  he  pofition  of 
the  three  divifions  in  the  windward  primitive  order  of  fail¬ 
ing  is  the  fame  for  the  order  of  battle  natural  ;  for  the  or¬ 
der  of  retreat ;  and  for  the  order  of  circumvallation,  when 
the  obje£l  is  to  feparate  from  the  hoflile  fleet  a  part  of  its 
fhips  in  order  to  engage  the  remainder  with  more  advantage. 

The  pofition  of  the  three  divifions  in  the  leeward  primitive 
order  of  failing  is  alfo  the  fame  for  the  order  of  battle  in¬ 
verted  ;  for  the  order  of  chafing  ;  and  for  the  order  of  con¬ 
voy  ;  fo  that  in  no  pofiible  cafe,  when  looking  for  the  ene¬ 
my  or  wifhing  to  avoid  him,  need  the  admiral  perplex  him- 
felf  with  more  than  thefe  two  pofitions  on  the  one  or  the 
other  tack,  whatever  movements  he  may  wifh  the  fleet  to 
make.  <  143 

In  the  third  order  of  failing,  the  divifions  c  d  and  ef  iri- Third  cr* 
Head  of  bearing  on  the  headmofl  and  fternmoft  fhips  of  theder. 
divifion  a  bf  may  be  very  conveniently  placed  at  conlider- 
able  diftances  from  that  divifion,  without  the  fmaUeft  dan¬ 
ger  of  being  furpvifed  by  the  enemy,  provided  the  fhips  of 
each  of  the  divifions  keep  always  their  refpedtive  pofitions 
in  the  two  lines  of  bearing.  For  if  we  fuppofe  the  three 
divifions  to  be  in  fuch  pofitions  that  a  b  and  e  f  are  at  the 
diftance  of  fix  leagues  from  each  other  (fig.  58),  and  that 
the  two  divifions  c  d  and  e  f  reft  on  the  extremities  of  the 
bafe  of  the  triangle  STV,  while  the  centre  fhip  of  the  divi¬ 
fion  a  b  refts  on  its  fummit  T  ;  none  of  the  divifions  could 
be  cut  off  by  an  enemy,  however  formidable,  feen  from  its 
centre  fhip  at  the  diftance  of  fix  leagues.  For  if,  upon  the 
proper  fignal  being  thrown  out,  the  divifion  a  b  fhould  fleer 
from  T  towards  X,  on  the  courfe  oppofite  to  the  clofe-haul¬ 
ed  line  it  fleered  before,  and  the  two  divifions  c  d  and  ef 
fleer  from  V  and  S  towards  X  likewife  ;  it  is  plain  that 
each  of  thefe  three  divifions  would  have  only  three  leagues 
to  run  in  order  to  join  the  other  two  in  the  windward  pri¬ 
mitive  order  of  failing,  which  is  the  fame  with  the  order  of 
battle  natural ;  whilft  the  enemy,  which  was  firft  perceived  at 
the  diftance  of  fix  leagues,  mu  ft  neceffarily  run.  nine  before  he 
could  come  up  with  the  neareft  of  thefe  fquadrons.  And 
if  frigates  were  placed  ahead,  and  in  the  intervals  .between 
the  divifions,  at  the  points  y  y  y  to  windward  and  leeward  of 
the  fleet,  the  enemy  might  be-  feen  at  a  ftill  greater  diftance, 
and  the  danger  of  furprife  be  ftill  fo  much  lefs. 
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View  of  We  have  faid,  that  the  pofition  of  the  three  divifions  In 
the  primitive  orders  of. failing  is  the  fame  with  our  author’s 
e  »  aci~ICVpTopoied  order  of  battle;  but  there  is  this  difference  be¬ 
tween  them,  that  in  the  order  of  battle  only  the  (hips  of  one 
of  the  three  divifions  Hand  in  the  wakes  one  of  another,  and 
that  thofe  of  the  two  other  divifions  are  ranged  on  two  pa¬ 
rallel  lines,  and  fleer  checquerv/ife.  So  that  if  it  be  want¬ 
ed  to  chain; e  a  fleet  from  the  windward  primitive  order  of 
failing’  to  this  new  order  of  battle  on  the  other  tack,  the 
movement  will  be  infinitely  quicker  than  thofe  which,  in 
former  known  tadlics,  are  commonly  prescribed,  to  pafs 
from  all  the  orders  of  failing  either  in  one  line,  or  on  the 
obtufe  angle  of  chafing  or  retreating,  or  in  three  or  fix  di¬ 
vifions,  to  the  ufual  order  of  battle.  For  it  will  be  fufiici- 
ent  for  the  (hips  of  the  three  divifions,  ranged  in  the  wind¬ 
ward  primitive  order  of  failing,  to  heave  in  flays  all  toge¬ 
ther,  and  get  on  the  other  tack  in  the  oppofite  line  of  bear¬ 
ing,  and  they  will  inflantly  find  themfelves  in  this  new  pro- 
pofed  order  of  battle  (fig.  59.)  ;  and  fhould  the  fleet  be  in 
the  leeward  primitive  order  of  failing,  it  would  be  fuflicient 
for  the  (hips  of  the  three  divifions  all  together  to  haul  their 
wind  on  the  fame  tack  a3  they  fleer,  and  they  would  find 
themfelves  in  order  of  battle  (fig.  60). 

When  the  two  columns  c  d,  ef,  are  to  leeward  of  the 
and  invert- third  divilion  ab,  ranged  in  order  of  battle,  our  author  calls 
ed.  that  the  order  of  battle  natural;  and  when  c  d  and  ef  are 

to  windward  of  a  b,  the  fleet  is  in  the  order  of  battle  invert¬ 
ed.  The  former  of  tliefe  orders  is  calculated  fc>r  a  fleet 
combating  to  leeward,  and  the  latter  for  a  fleet  which  mufl 
combat  to  windward. 

That  we  may  form  fome  notion  of  the  advantages  which 
ges  of  thefeour  author  expe£ls  from  drawing  up  a  fleet  for  battle  in  the 
failing  and  *®rm  a  l°zenSe>  ^et  us  fuppofe  the  line  AB,  CD,  EF 
pf  battle,  (%•  61  •)  to  reprefent  the  fleet  of  an  enemy  to  windward 
in  the  ordinary  order  of  battle  on  the  clofe-hauled  line  of 
bearing,  and  on  the  flarboard  tack.  Then  the  leeward  line 
a  b  will  reprefent  one  of  the  divifions,  in  order  of  battle  on 
the  flarboard  tack,  of  the  fleet  ranged  according  to  the  new 
natural  order,  which  the  enemy  wifhes  to  attack,  and  to 
which  he  believes  hirnfelf  fuperior,  becaufe  that  divifion  of¬ 
fers  a  front  much  inferior  to  Ins  own.  The  two  lines  c  d, 
ef,  will  reprefent  the  two  other  divifions  Handing  on 
checqnerwife  on  the  fame  tack  as  the  line  of  battle,  and 
formed  on  the  oppofite  clofe-hauled  line.  On  this  funpoll* 
tion,  if  the  divifions  AB,  EF,  of  the  hoflile  fleet,  which 
have  it  not  in  their  power  to  attack  the  fliips  of  the  line  a  b, 
wifh  to  fall  on  the  headmoft  fhip  a  or  the  flernmoll  b  of  that 
line,  they  will  be  obliged  to  bear  away  in  order  to  attack 
the  two  (hips  a  and  b.  To  prevent  this,  each  of  the  divi¬ 
fions  c  d,  ef,  of  the  fleet  ranged  according  to  the  new  or¬ 
der,  fhould  make  the  following  evolutions,  according  to 
their  refpe&ive  fituations  and  to  the  manoeuvres  of  the 
enemy. 

ifl,  The  fhips  of  the  divifion  ab  are  to  flacken  as  much 
as  poffible  their  headway,  and  form  a  very  clofe  line,  till  the 
enemy  makes  a  movement  to  attack  the  headmotl  or  ftern- 
moft  fhip  of  that  divifion. 

2dly,  The  fhips  of  the  divifion  c  d  are  to  make  fail  till 
they  come  under  the  fecend  or  third  fhip  of  the  rear  of  the 
line  of  battle  a  b ,  when  they  will  take  the  fame  fall  as  the 
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fhips  of  that  divifion,  to  preferve  that  pefition  until  the  ho-  View  of 
flile  fhips  make  their  evolution  to  attack  the  rear  fhips  ^,e  9rfeu** 
that  divifion.  In  this  fltuation  the  fhips  of  the  divifion  c  ^  C j 

will  be  able  to  obferve  the  manoeuvres  ot  the  enemy,  in  or¬ 
der  to  change  tack  and  form  themfelves  in  order  of  battle 
on  the  oppofite  board  as  foon  as  the  hoitile  fhips  (hall  have, 
after'their  bearing  away,  run  over  a  certain  fpace  ;  becaufe 
the  fhips  of  the  divifion  c  d,  fleering  afterwards  clofe-hauled 
in  the  wake  of  the  fteinmolt  fhip  of  the  divifion  a  b,  will  be 
able  to  cover  the  rear  fhips  o-  that  divifion,  and  get  the 
weather-gage  of  the  hoflile  divifions  which  are  bearing 
away  ;  rake  their  fhips  ;  run  alonglide  of  them  ;  double 
their  rear-guard,  and  put  it  between  two  fires,  if  thofe  hoflile 
fhips  are  following  in  the  wake  of  each  other  (c)  ;  divide  it 
if  they  bear  away  checquerwife,  or  gain  to  windward,  and 
put  between  two  fires  the  enemy’s  divifion  CD,  while  it  is 
engaged  with  the  divifion  ab. 

3dly,  The  fhips  of  the  divifion  e f  may  abandon  their  poll 
and  run  checquerwife  under  a  prefs  of  fail,  in  the  fame 
courfe  and  in  the  fame  order  they  were  formed,  as  foon  a$ 
they  perceive  that  the  enemy  falls  ahead  of  the  divifion  ab; 
in  order  that  if  the  divifion  AB  of  that  enemy  makes 
any  manoeuvre  to  bear  away  and  fall  on  the  divifion 
ef,  or  011  the  van  of  the  divifion  a  b,  they  may,  by  going 
about,  fleer  in  order  of  battle  clofe-hauled  on  the  oppofite 
line  of  bearing,  and  cover  the  headmoft.  fhip  of  the  divifion 
a  b,  double  the  hoflile  divifion  CD  ahead,  or  divide  the  other 
hoflile  divifion  AB,  which  is  running  checquerwife  on  the 
oppofite  tack.  f  ^ 

The  two  divifions  c  d,  e  f,  might  again  manoeuvre  another  When  the 
way,  in  cafe  the  fhips  of  the  enemy  were  ranged  in  one  enemy  is  in 
Angle  line,  not  well  formed,  or  fhould  be  in  diforder  anda  *ino 
leave  too  great  a  diftance  between  them  while  they  are 
gaged  very  clofe  with  the  divifion  ab  (fig.  62). 

1  ft,  By  putting  about  the  fhips  of  the  divifion  e  f,  and 
likewife  the  fhip  a.  headmoft  of  the  divifion  a  b.  2dly,  By 
making  at  the  fame  time  the  fhips  of  the  divifion  r^/tack, 
and  likewife  the  fhip  b  of  the  divifion  a  l ,  to  keep  by  the 
wind  on  the  oppofite  clofe-hauled  line.  3dly,  By  making 
all  the  fhips  of  the  divilion  ab  (which  flood  between  the 
headmoft  a  and  the  flernmoft  b )  bear  away  tour  points  at 
the  fame  time,  and  making  them  alfo  take  the  fame  tack  as 
the  fhips  of  the  other  two  divifions  when  they  ave  on  the 
beam  of  the  flernmoft  fhips  of  thofe  two  divifions ;  becaufe, 
in  that  pofition,  the  fhips  of  the  two  divifions  c  d,  e  f,  get¬ 
ting  to  windward  on  two  parallels  in  order  of  battle,  in  the 
wake  of  the  two  headmoft  a  and  b,  might  put  between  two 
fires  a  part  of  the  enemy’s  fliips,  which  then  would  be  obli¬ 
ged  to  take  the  fame  tack-  as  thefe  two  divifions,  becaufe 
the  fhips  of  the  divifion  a  b  (which  are  on  the  fame  tack  as 
thofe  two  divifions)  might  prevent  the  fliips  of  the  enemy 
fleering  the  courfe  oppofite  to  that  tack. 

From  this  fuccindt  expofition  it  may  be  obferved,  that* 
in  the  fn  ft  fuppofition,  the  way  of  thus  difpofing  the  forces 
of  a  fleet  is  fo  much  the  more  fuitable  to  the  defence  of  the 
headmoft  and  flernmoft  fhips  of  a  line  of  battle,  as  the  fliips 
of  the  divifion  c  d,  being  covered  by  that  line  of  battle,  are 
able  to  manceuvte  without  any  one  fhip  of  that  divilion  being 
expofed  to  the  fire  of  the  enemy  ;  that  the  divifion  ef.  the 
headmoft  fhip  of  which  is  e ,  always  prefents  the  fide  to 

the 


(c)  If  the  hoflile  fhip'?  which  are  not  engaged  with  any  of  thofe  of  the  divifion  ab  bear  away  in  fucceflion  in  the 
C  c  u  e.r  .^ea^mo^’  m  order  to  pafs  to  leeward  of  the  divifion  a  b,  and  to  put  it  between  two  fires  ;  then  the 
fhips  of  the  divifion  ej  mufl  neeeflarily  take  the  weather-gage  of  them,  fince  the  headmoft  of  that  divifion  ef  is  by  her 
very  fituation  already  to  windward  of  the  headmoft  of  the  adverfe  fliips  which  are  bearing  a  way,  and  fhe  has  the  opportuni¬ 
ty  to  come  as  clofe  as  poffible  to  the  flernmoft  fhip  b  of  the  line  of  battle  a  b. 
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View  of  the  enemy,  without  any  one  fhlp  of  that  dmfion  beinpc  ex- 
De  Greni-  pofcd  to  receive  the  fire  of  the  enemy  either  ahead  or  attern, 
er’sTa&ics  ^ecaufe  they  are  not  to  range  in  a  line  of  battle  unleis  the 
enemy  runs  large  or  berore  the  wind  ;  and  that,  in  the  ie- 
cond  fuppofition,  the  only  (hips  which  are  liable  to  be  raked 
aftern,  while  they  change  tack,  are  the  headmoft  and  ftern- 
moil  of  the  divifion  in  line  of  battle  which  cover  the  (hips 
of  the  other  two  diviiions. 

As  it  is  of  the  utmoft  advantage  to  know,  at  firlt  light 
of  the  enemy,  whether  it  be  to  windward  or  leeward  of  the 
fleet  tanged  lozenge-like,  on  what  tack,  and  on  what  ide 
the  fleet  muft  be  formed,  in  order  to  defend  itfelf  or  attack 
the  enemy  with  advantage,  it  is  to  be  obferved,  that  in  both 
the  windward  and  leeward  primitive  orders  of  failing  the 
direction  of  the  wind  always  traverfes  both  the  weathermoit 
and  leewardmoft  (hips  of  the  fleet  (figs.  S7.#'and  56.)  ;  that 
this  leewardmoft  (hip  is  always  placed  in  the  centre  of  an 
horizon,  which  is  to  be  confidered  as  the  horizon  o*  the 
whole  fleet ;  and  that  it  is  from  that  (hip  you  are  to  judge, 
by  means  of  the  rules  which  are  known  and  praftifed  in 
fuch  cafes,  whether  the  lozenge-like  fleet  be  to  windward  or 
to  leeward  of  that  of  the  enemy. 

If  you  want  to  know,  at  fight  of  the  enemy,  feen  either 
to  windward  or  to  leeward,  on  what  fide  the  line  of  battle 
is  to  be  formed  in  order  to  be  able  to  fend  one  of  the  divi¬ 
iions  on  that  fide  of  the  lozenge  where  there  is  none,  it  is 
the  pofition  of  the  enemy,  with  refpefl  to  the  direction  of 
the  wind,  which  is  to  determine  it  ;  becaufe,  if  the  enemy  is 
to  windward  of  the  fleet  ranged  in  the  windward  primitive 
order  of  failing,  and  if  it  bears  down  on  that  fleet,  with 
the  wind  large  or  right  aft,  it  belongs  to  its  weathermoft 
(hip  to  obferve  what  follows.  If  that  (hip,  by  fetting  the 
enemy,  finds1  him  to  (larboard  ot  the  direction  of  the  wind, 
the  divifion  which  is  (larboard  of  that  dire&ion  of  the  wind  is 
to  take  the  (larboard  tack,  and  range  in  order  of  battle  before 
the  enemy  is  arrived  within  gunfhot :  if,  on  the  contrary,  the 
above-mentioned  (hip  finds  the  enemy  to  larboard,  it  belongs 
to  the  larboard  divifion  to  affume  the  order  of  battle,  and  to 
take  that  tack,  before  the  enemy  can  come  to  a£lion.  The 
old  rule  for  ehoofing  the  proper  tack  is  to  be  obferved  by 
a  fleet  in  the  leeward  primitive  order  of  failing ;  obferving, 
that  it  is  the  bufmefs  of  that  fleet's  leewardmoft  (hip  to  de¬ 
termine  it ;  and  the  point  of  the  horizon  which  is  oppofite 
to  that  whence  the  wind  blows,  is  the  point  towards 
which  the  obferver  is  to  be  turned  to  judge  on  what  fide, 
whether  (larboard  or  larboard,  the  line  of  battle  is  to  be 
formed  ;  becaufe,-  in  that  pofition,  the  (larboard  fide  muft 
always  be  on  his  right  hand  and  the  larboard  on  his  left. 

By  following  this  general  rule,  the  line  of  battle  will  ne¬ 
ver  be  expofed  to  be  too  much  lengthened  either  to  wind¬ 
ward  or  to  leeward,  in  order  to  oppofe  all  the  (hips  oi  the 
adverfe  fleet  formed  in  one  fingle  line,  nor  even  to  be  fur- 
prifed  in  diforder  by  that  fleet  while  you  are  forming  in  or- 
tjo  ders  of  battle  natural  or  inverted. 

The  orders  Our  author's  orders  of  chasing,  of  retreat,  and  of 
fcf  chafing, 'convoy,  are  very  eafily  formed.  We  have  already  faid 
vonvo^311  they  are  ;  and  the  feaman,  or  even  the  landfman,  who 

^  has  any  tolerable  conception  of  his  orders  of  sailing  and  of 
battle,  will  not  (land  in  need  of  any  farther  defeription  of 
them.  It  muft,  however,  be  obferved,  that  in  the  order  of 
chafing,  the  fleet  in  the  lozenge-like  pofition  piefents  the 
obtufe  angle  of  chafing,  as  when  ranged  according  to  the 
ordinary  taflics ;  with  this  difference,  that,  in  order  to  form 
tliemfelves  in  order  of  battle,  it  is  enough  that,  in  this  lo¬ 
zenge  like  pofition,  the  (hips  of  the  fecond  divifion  (hould 
all  keep  the  wind  on  the  fame  board  they  were  (landing  on, 
becaufe  they  would  afterwards  find  themfelves  in  a  line  in 
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the  wake  one  of  another  ;  but,  according  to  the  ufnal  tallies, 
the  fhips  have  a  long  fpace  to  run  before  they  can  execute 

the  fame  evolution.  . . — 1 ' 

We  (hall  conclude  this  fnort  view  of  the  Vifcount  de  .151 
Grenier's  ta&ics,  with  his  directions  for  the  mod  advanta-How^be 
geous  placing  of  the  admiral's  (hip,  the  frigates  and  tranj^jp  tjie 
fports,  belonging  to  a  lozenge-likt  fleet,  whether  it  be  i'an*£nv  tes, 
ged  in  the  order  of  failing  or  of  battle,  &c.  and  tranf- 

In  the  order  of  failing,  the  admiral  A  is  to  be  placed!^,  are 
ahead  of  the  fleet,  at  a  fliort  diftance  from  the  headmoft  of  ^  c 
the  fecond  divifion,  and  in  the  direction  of  the  wind  with 
the  headmoft  of  the  firft  divifion  (fig.  63.).  Two  of  the 
frigates  f  f  are  to  obferve  the  fame  rule  and  the  fame  pofi¬ 
tion,  with  refpeCt  to  the  van  (hip  of  the  third  divifion  and 
the  fternmoft  of  the  firft.  In  the  order  of  battle,  on  the 
contrary,  the  admiral  is  to  be  in  the  centre  of  the  lozenge, 
and  two  of  the  frigates  on  the  fourth  fide  of  the  lozenge, 

(fig.  64).  As  for  the  t  ran  fports  and  ftore-ftiips,  when  there 
are  any,  their  Ration  is  to  be  in  one  line  on  the  fide  oppo¬ 
fite  to  that  of  the  enemy,  when  ranged  in  order  of  battle  5 
and,  if  in  order  of  failing  or  convoy,  they  may  occupy  the 
fpace  circumfcribed  by  the  lozenge.  In  any  other  c ire  11m- 
(lances  thefe  (hips  are  to  occupyr  the  different  ftations  ap¬ 
pointed  for  them,  that  they  may  diitingnifh  the  fignals  and 
execute  the  commands  of  the  admiral.  Laftly,  when  the 
fleet  (hall  pafs  from  the  order  of  battle  to  any  other  order 
whatever,  or  from  any  order  to  the  order  of  battle,  the 
admiral's  fliip  is  to  bring  to,  and  not  to  take  any  of  the 
pofitions  above  mentioned"  till  after  the  complete  execution 
of  the  movement. 


Chap.  II.  View  of  Mr  Clerk's  Tallies. 

Whether  the  Vifcount  de  Grenier's  order  of  battle  and 
of  failing  would  be  attended  with  all  the  advantages  which 
he  hopes  from  them,  experienced  feainen  alone  can  judge; 
but  we  are  now  to  introduce  to  our  readers  part  of  a  iy  tlem 
which  has  met  with  very  great  approbation  from  fome  of 
the  ableft  officers  in  the  Britffh  navy,  and  which  to  us  ap¬ 
pears  to  be  founded  on  principles  lelf-evident.  Mr  Clerk, 
in  the  introduction  to  his  Efiay,  informs  us,  that  upon  con- 
fidering  the  great  fuperiority  displayed  in  the  three  laft  wars 
by  the  Britifh  feamen  over  their  enemies,  when  engaged  in 
fingle  fhips,  and  comparing  it  with  the  veryT  little  that,  pre¬ 
vious  to  Lord  Rodney's  glorious  action,  they  had  atchieved 
when  engaged  in  fleets  drawn  up  in  line  of  battle,  he  was 
led  to  conclude,  that  there  muft  be  fomething  wrong  in  our 
mode  of  making  the  attack.  He  turned  his  thoughts  to 
the  fubjed,  and  in  1790  publiflied  part  of  a  large  work, 
comprehending,  1.  A  Theory  of  Attack  from  Windward ; 

2.  A  Theory  of  Attack  from  Leeward >  and,  3.  An  Hijlorical 
Sketch  of  Naval  Tadics .  We  think  it  not  much  to  the  ho¬ 
nour  of  our  countrymen,  that  he  has  not  yet  had  encourage¬ 
ment  to  publifh  more  than  the  firft  part  ;  but  in  hspes  of 
exciting  their  curiofity,  we  (hall  lay  before  them  a  diitinCt 
view  of  that  part,  beginning,  as  he  begins,  with 

Observations  on  the  present  Method  of  bringing 
Ships  to  Action. 

It  has  often,  if  not  generally,  been  the  p  raft  ice,  in  the  Difadvan 
cafe  of  (ingle  (hips,  as  well  as  in  that  of  fleets,  for  the  wca*^° 
ther  fnip  or  fleet,  when  it  is  wifhed  to  bring  the  other  to  dowr^;. 
a&ion,  to  (leer  directly  down  upon  that  (hip  Or  fleet,  with-Te6lly  on 
out  reflecting  that,  by  doing  fo,  it  gives  the  enemy  an  op- the  enemy, 
portunity  of  completely  difabling  it,  before  it  can  attain  its 
wifhed  for  flation.  For  each  (hip  in  the  lee  line  can  ufe 
all  the  guns  upon  one  fide  ;  whereas  the  (hips  in  the  wea- 
O  o  2  ther.  line, 
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View  tf  ther-Iioe,  bearing  dirc&Jy  down,  have  it  only  in  their  povv- 

This  method  of  attack  aD- 


Proper  me¬ 
thod  of  at¬ 
tack. 


Fatties.  *er  to  ufe  how-chafes.  i  tiis  method  o 

: - t —  pears,  therefore,  to  be  the  word  poflible  for  the  weather- 

ileet,  and  the  moft  advantageous  for  the  lee  fleet.  For  fup- 
pofe  a  fingle  fhip  of  80  guns  to  windward  at  B  (fig.  65.), 
difeovering  an  enemy’s  ill  ip  of  equal  force  to  leeward  at  F, 
to  bear  directly  down  upon  her  endwife,  the  receiving  fiiip 
F,  by  lying  to  as  in  fig.  66.  would  prefent  a  broadfide  of 
40  heavy  guns  bearing  upon  B  during  a  courfe  of  two 
miles,  in  which  every  (hot  might  take  efFedt ;  while  B,  in 
this  pofitioq,  would  have  it  in  her  power  to  bring  only 
the  two  light  guns  of  her  forecaftle  or  bow-chafe  to  bear  on 
F;  a  disadvantage  greatly  exceeding  twenty  to  one.  Be- 
fides,  the  receiving  fhip  F,  by  lying  broadfide  to,  will  have 
.  $11  her  mails  and  rigging  more  open,  and  confeqnently  wall 
allow  fhot  to  pafs  with  lefs  effect  than  the  fhip  B,  which, 
coming  endwife,  is  liable  to  be  raked  by  every  fhot  from 
ftem  to  ftern.  The  confecmence  of  which  muft  be,  that  B 
would  be  difabled  in  her  rigging,  &c.  long  before  fhe  could 
arrive  at  a  proper  pofition  for  annoying  F ;  and  when  Ihe 
had  attained  that  pofition,  F,  by  being  entire  in  her  rig¬ 
ging,  would  have  it  in  her  power  to  fight  in  any  pofition,  or 
to  make  off  at  pleafure. 

The  method  then  is,  B  having  the  wind,  fnould  run  down 
aflern,  as  per  dotted  line,  and  getting  into  the  courfe,  or 
near  the  wake  of  F,  or  a  pofition  that  will  bring  her  paral¬ 
lel  to  the  courfe  of  F,  at  a  proper  diftance,  fhe  fhould  then 
run  up  clofe  alongfide  of  F,  upon  equal  terms,  as  in  fig.  67; 
or  otherwife,  on  (hooting  ahead,  fhe  may  veer,  and  run 
down  on  the  weather- bow  of  F,  as  in  fig.  68.  till  fhe  fhall 
force  F  to  bear  away  to  leeward,  keeping  clofe  by  F  on 
equal  terms  ;  but  during  the  courfe,  in  both  cafes,  carefully 
watching  that  F  may  not  have  it  in  her  power  to  bring  her 
broadfide  to  bear  upon  B  without  retaliation. 

It  having  been  often  faid  that  the  French  have  made  it  a 
the*Bridft  ni^e  to  t^lrow  t^ie  wh°fe  effect  of  their  fhot  more  particularly 
and  French.  *nto  enemy,  and  that  the  Britifh,  on 

the  other  hand,  have  been  as  attentive  to  point  the  force 
of  their  fire  againft  the  hull  of  the  fhip  ;  it  may  be  proper 
here  to  flate  the  two  cafes,  and  compare  the  effect. 

Let  us  fuppofe  a  fhip  of  80  guns  wifhing  to  avoid  the 
cffe&s  of  a  clofe  engagement,  but  at  the  fame  time  lying  to 
as  at  F  (fig.  63.),  intending  to  receive,  with  every  advan¬ 
tage,  an  enemy  B  of  equal  force,  coming  down  with  an  in¬ 
tention  to  fight  her  ;  and  let  us  fuppofe  that  F,  by  aiming 
her  fire  at  the  rigging  of  B,  fhall  have  carried  away  any  of 
the  principal  flays,  eight  ©r_ten  windward  fhrouds,  or  a  fore- 
topmaft,  or  any  other  rigging,  though  of  much  lefs  confe- 
quence,  but,  at  the  fame  time,  without  having  wounded  a 
fingle  man  of  the  fhip  B  ;  and  tuppofe  a  fecond  fhip,  con- 
fort  to  F,  receiving  fuch  another  fhip  as  B,  and  by  firing 
at  her  hull  only,  fhall,  without  other  damage,  have  killed  30 
or  40  of  her  men  :  In  this  critical  jun^ure,  when  F  and 
her  confort  are  defirous  of  avoiding  a  clofe  engagement,  it 
is  evident  that  the  fhip  at  B,  which  has  loft  part  of  her  rig- 
ging,  is  more  completely  difabled  from  clofing  with  them 
than  the  other  fhip,  whofe  rigging  is  entire,  though  fhe  may 
have  loft  100  of  her  men. 

has  been  often  faid,  that  fome  particular  fhip  has  been 
haulecan  exP°-e^  battle  to  the  cannonade  of  three,  four,  or  even 
hp  expofed  ^ve  extended  in  the  enemy’s  line,  and  all  bearing 

to  the  fire  upon  her  at  one  and  the  fame  time  ;  but  this  can  never  have 
cfmanya  been  the  cafe,  but  when  the  fhip  fo  expofed  was  at  a  very 
great  diftance.  Let  I,  H,  F,  H,  I,  (fig.  70.)  reprefent 
five  fhips  extended  in  line  of  battle  ahead  at  the  diftance  of 
one  cable  3  length,  or  240  yards,  from  each  other  ;  let  the 
length  of  each  ftnp  be  40  yards,  fo  that  the  whole  fpace 
between  head  and  head  of  any  two  adjacent  fhips  is  280 


Modes 


of 


N  Hop  n 

the  line  of 
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yards ;  and  let  the  perpendicular  line  FK,  proceeding  right  view  of 
out  from  the  beam  of  the  middle  fhip  F,  to  the  diftance  of  Clerv 
fix  cable’s  length  or  1440  yards,  be  divided  into  fix  equal  J  a<^lcs- 
parts  :  It  is  evident,  from  infpe&ion,  that  a  (hip  ftationecl  '  ” 
at  the  point  E  of  the  line  FK,  720  yards  diftant,  cannot 
for  any  length  of  time  be  expoied  to  the  fire  or  more  than 
the  centre  fhip  F  of  the  fleet  I,  H,  F,  H,  I.  For  fuppo- 
fing  the  fhips  H,  K,  ahead  and  aftern  of  F,  to  be  able  to 
bring  their  broadfides  to  bear  on  E  (a  fuppofition  which,  if 


the  line  be  clofe-hauled,  cannot  be  made  of  the  headmoft 


thofe  fhips ),  it  is  evident,  that  by  putting  themfelves  in  po- 
fitions  proper  for  that  purpofe,  the  fhips  II,  H,  will  not 
only  diforder  their  own  line,  but  alfo  leave,  the  one  her  head, 
and  the  other  her  ftern,  expofed  to  a  raking  fire  from  their 
oppefites  B,  B,in  the  enemy’s  line. 

But  if  the  opponent  fhip  cannot  well  be  expofed  to  the 
fire  of  the  two  fhips  H,  H,  at  the  point  E,  fhe  muft  be  ft  ill 
lefs  expofed  at  the  point  C,  480  yards  diftant ;  and  it  will 
be  almoft  impoflible  for  the  fhips  Pi,  H,  to  touch  her  at  the 
point  G,  240  yards,  or  one  cable’s  length,  diftant. 

But  one  cable’s  length  afunder  is  too  fmall  an  allowance 
for  accidents  that  may  happen  by  the  fhips  I,  H,  F,  .1,  I, 
extended  in  line  of  battle  ahead.  Therefore  let  us  fuppofe 
the  three  fhips,  which  are  faid  to  be  at  once  upon  a  fingle 
opponent,  to  be  ftationed  at  I,  F,  1,  at  the  diftance  of  two 
cable’s  length  or  480  yards  from  each  other.  Then  it  is 
evident  that  the  opponent  fhip  cannot  now  be  more  expo- 
fed  at  the  point  K,  at  the  diftance  of  *440  yards,  than  fire 
was,  on  the  former  fuppofition,  at  the  point  E,  7  0  yards 
diftant  ;  and  if  we  fuppofe  the  line  of  battle  to  be  formed 
at  one  and  an  hair  cable’s  length  afunder,  (he  muft  be  at  L* 
diftant  ic8o  yards,  before  fhe  can  be  annoyed  even  to  this 
degree  by  the  three  hoftile  fhips  at  once.  TT;nce  we  may 
fairly  conclude,  that  if  one  fhip  has  any  time  been' expofed 
at  once  to  the  fire  of  five,  four,  or  evert  three  fhips  of  the 
enemy’s  line,  fuch  fhip  muft  have  been  at  a  very  great  di¬ 
ftance,  and  in  no  great  danger. 

Having  finifhed  the  above  obfervations,  our  author  pro-  Principles} 
ceeds  to  the  principles  neceflary  to  be  known  for  enabling ’iect’^ary 


us  to  judge  of  the  different  modes  ot  bringing  great  fleets^  r 


*  ing  fleet* 


to  a&ion.  For  this  purpofe  he  fuppofes  a  fleet  of  10,  2.0,  ufattion, 
or  more  fhips,  of  80  guns  each,  extended  in  line  of  battle 
to  leeward,  and  lying  to  at  F  (fig.  71.  J,  with  the  intention 
of  avoiding  an  attack;  whilft  another  fleet  at  B,  of  equal 
number  and  force  of  fhips,  alfo  extended  in  line  of  battle, 
three  or  four  miles  to  w  indward,  is  defirous  of  making  an 
attack,  and  coming  to  clofe  aftion  on  equal  terms  with  the 
fleet  F.  In  this  difpoiition  of  the  two  fleets,  fhould  that 
to  windward  run  down  headlong  fhip  for  fhip  on  its  oppo¬ 
nent,  as  in  figs.  66.  and  69.  it  is  evident,  from  what  has- 
been  faid  in  the  beginning  of  this  chapter,  that  each  indivi¬ 
dual  fhip  of  the  weather  fleet  might  be  completely  difabled. 
before  it  could  poffibly  come  to  clofe  a&ion  with  the  fleet 
to  leeward.  But  let  it  be  iuppofed  that  the  commander  of 
the  weather  fleet  B,  though  his  fhips  have  been  much  dif¬ 


abled  in  their  rigging  during  their  courfe  a  a  a  from  wind- 


wTard  (fig.  72.),  has  made  them  bring  to  at  a  great  diftance, 
from  whence  he  can  hurt  F ;  is  it  to  be  expe&ed  that  F* 
whofe  defire  has  always  been  to  avoid  a  clofe  engagement* 
and  who  has  already  difabled  the  fhips  of  B,  will  patiently 
lie  ftill,  or  wait  until  B  (hall  have  time  to  ditable  him  in  his 
turn  ?  No  furely.  While  enveloped  in  his  own  fmoke,  as 
well  as  that  of  his  enemy,  he  will  bear  away  unhurt  to  a 
new  ftation  G,  and  there  remain  out  of  the  reach  of  IVs- 
cannon- fhot,  who  muft  repair  his  rigging  before  he  can.  at¬ 
tempt  a  fecond  attack 

Again,  fuppofe  that  B,  in  place  of  going  headlong  and 
endwife  down,  were  to  run  down  in  an  angular  courfe,  or 

lofting 
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f  View  of  lajkin^  as  it  has  been  called  ;  it  is  evident  from  fig.  73.  that 
Mr  Clerk ’t  f^ould  any  fhip  in  this  annular  line  come  to  be  crippled,  h  r 
^  ai^:c*‘  way  being-  Hopped,  might  of  confequence  occalion  a  confu- 
flon  amougft  the  fhips  next  aftern  to  her,  fome  running  to 
leeward  and  others  to  windward  of  the  difabled  fhip  ;  and 
thus  the  time  be  loft  f  r  affording  the  neceffary  fupport  to 
the  fhips  ahead,  and  now  fo  far  feparated  from  their  com¬ 
panions.  Should  it  be  faid,  that  a  ftoppage  of  one  fh  p 
ahead  will  not  neceffarily  produce  a  ftoppage  of  every  fhip 
aflern,  becaue  they  may  ro  to  leeward  of  the  difabled  fnip; 
we  ardwer,  that  the  {hips  ahead  in  the  van  A  (fig.  74.  n° 
I.)  may  be  now  engaged,  and  of  confequence  not  having 
much  headway,  may  be  faid  to  be  ftationary  ;  therefore  eve¬ 
ry  fhip  aftern,  if  fhe  fhall  attempt  to  hear  down,  as  at  D,  D, 
from  being  confined  to  a  determined  courfe,  muft  be  brought 
into  the  pofition  of  being  raked  when  coming  down  before 
the  wind,  as  in  figs  76.  and  69.  and  confequertly  of  being 
completely  difabled  long  before  fhe  can  get  dole  enough 
alongfide  oMhe  enemy. 

Again,  the  headmoft  fhips,  or  van  of  B,  having  attained 
their  ftation  at  A,  that  is,  abreaft  of  the  van  ot  F  74. 
n°  1),  and  having  begun  the  cannonade,  may  we  not  fup- 
pofe  that  F,  whole  conduct  or  defire  has  always  been  to  fave 
his  fhips,  has  inftrudted  the  commanders  of  thole  in  the  van 
of  his  fleet  to  withdraw  from  danger  as  foon  as  they  begin 
to  feel  the  effedts  of  a  cannonade  ?  and  if  fo,  may  not  thofe 
fhips,  as  foon  as  they  have  thrown  in  their  fire  upon  the 
van  of  B,  beai  away  in  fucceffion  as  at  H,  followed  indeed 
by  the  whole  fhips  of  F’s  fleet,  which,  having  poured  in 
their  fire  upon  the  van  of  B,  may  form  a  new  line  &f  battle 
two  or  three  miles  to  leeward  at  II  (fig.  74.  n°  2.),  and 
there  be  in  readinefs  to  receive  a  fecond  attack,  if  B  ft  all 
be  fo  imprudent  as^to  attempt  it  ?  And  is  it  not  farther  evi¬ 
dent,  that  it  any  one  or  more  fhips  of  the  fquadron  of  F  fhall 
be  crippled,  they  will  have  it  in  their  power  to  quit  their 
ftation,  being  covered  with  fmoke,  at  any  time,  and  to  fall 
A  t0  leeward  as  at  G,  where  they  will  be  in  fafety  ? 
ffcccxcix.  *n  orc^er  t0  iiluftrate  this  (till  farther,  let  B  (%,  7".) 

reprefent  a  fleet  putting  before  the  wind,  each  fhip  with  an 
intent,  when  brought  to  at  a  determined  diftanee  at  A,  to 
take  up  her  particular  antagonift  in  the  line  of  the  enemy 
F  to  leeward  ;  and,  for  argument’s  fake,  let  F  he  fuppoled 
at  reft,  without  any  motion  ahead.  'There  feems  to  be  no 
difficulty  in  conceiving,  that  while  the  alternate  fhips  of  F’s 
line,  under  cover  of  the  fmoke,  withdraw  from  battle  to 
GOG,  the  intermediate  {hips  left  behind  them  in  the  line 
will  be  fufficient  to  amufe  even  the  whole  of  B’s  fleet, 
till  the  fhips  G  fhall  form  a  new  line  Hi  I  as  a  fupport 
from  the  leeward.  In  fuch  cafe  B,  after  being  difabled,  as 
lie  mull  be,  and  not  having  forefeen  the  manoeuvre,  will 
neither  be  able  to  prevent  the  intermediate  fhips  with  which 
he  is  engaged  from  bearing  away  to  join  their  friends,  nor, 
were  he  able,  would  it  be  advifable  to  follow  them  ;  for  the 
fame  manoeuvre  with  equal  fuccefs  can  again  and  again  be  re¬ 
peated.  1 

In  order  to  fhow  the  relative  motion  of  both  fleets,  let  F 
(fig.  76.)  be  a  fleet  coniifting  of  twelve  fhips,  drawn  up  in 
line  of  battle,  at  one  cable’s  length  or  » 20  fathoms  afundtr; 
and  let  the  length  of  each  fhip  from  the  end  of  the  jib- 
boom  to  the  ftern  be  36yd  fathoms  ;  the  whole  fleet  will 
then  occupy  a  ipace  of  two  English  miles  ;  alfo,  let  its  rate 

failing  be  tour  knots  an  hour  in  the  dire&ion  FG,  fo 
that  in  the  fpace  of  an  hour  it  may  have  moved  from  F  to* 
G  four  miles  diiiant  from  its  former  pofition. 

Let  B  be  the  opponent  fleet,  confifting  alfo  of  twelve, 
mips,  and  four  miles  to.  windward  ;  and  let  the  point  A  be 
44°  yards,  or  one  quarter  of  a  mile,  right  to  windward  of 


the  point  G.  Then  if  B,  by  bearing  awayr  in  the  direction  View  of 
BA,  fhall  arrive  at  the  point  A  at  the  fame  inftant  that  F,  9 

the  fleet  to  leeward,  has  arrived  at  the  point  G,  the  mo  t  jr _ v—  iy 

tion  of  the  fleet  B  will  have  been  at  the  rate  of  54  miles 
nearly  per  hour  ;  and  the  angle  contained  between  the  di¬ 
rection  of  its  line  of  bearing  and  prefent  courfe  43°  9',  or 
nearly  4  points.  For  in  the  right-angled  triangle  ABM 
are  given  BM  ==  4  miles,  and  AM  zr  3}  miles.  Now 
BM  =  4m.  :  AM=3{m.  :  :  R  :  tan.  ABM  =  43  9',  and 
R  :  fee.  ABM.  43®  9 '  :  :  BM^r4  m.  :  Bar  c. ,  83  m. 

Again,  if  F,  as  in  fig.  77.  by  carrying  more  fail,  fhall 
move  at  the  rate  of  fix  miles  an  hour,  that  is,  from  F  to  G; 
then  B,  having  his  courfe  made  thereby  the  more  flanting* 
will  >have  juft  fo  much  the  greater  difficulty  of  keeping  his 
fhips  in  line  abreaft  while  coming  down  to  the  attack  :  For 
the  leading  fhip  meeting  with  no  obflru&ion  in  her  courfe* 
will  pufh  on  ;  whereas  every  accident  of  obftru&ion  accu¬ 
mulating,  as  it  happens  to  each  fhip  progreffively,  the  rear* 
being  affedded  in  the  greatefl  degree,  will  for  that  reafon  be 
left  the  farther  aftern.  But,  from  the  very  form  of  this 
flanting  courfe,  qyery  fhip  aftern  will  be  apt  to  get  into  the 
wake  of  the  fhip  ahead.  Therefore  the  whole  fleet  of  B, 
van  and  ref r,  will  not  arrive  in  the  fame  time  at  the  line 
AD,  fo  as  to  be  in  a  perfect  line  abreaft,  and  parallel  with 
the  fleet  to  leeward  ;  but  will  have  affumed  the  talking 
form,  as  reprefented  at  the  points  M,  N,  and  O,  in  the  dif¬ 
ferent  parts  of  the  courfe.  In  this  cafe,,  the  drftance  run 
by  the  van  of  B,  from  B  to  A,  is  7*075  miles,  or  7  miles 
and  1 3  r  yards,  and  the  angle  contained  between  the  line  of 
bearing  and  the  diftarice  BA  is  3  2®  ok 

And  a  :ain,  as  in  fig.  78.  if  the  fleet  to  leeward  fhall  lie 
up  one  d  *int  higher,  as  FG,  then  the  rears  of  the  two  fleets 
will  thereby  be  removed  at  a  much  greater  diftanee,  and  the 
van  A  of  confequence  muft  be  fooner  up  with  the  enemy’s 
van,  and  evidently  fo  much  the  farther  from  fupport  ;  while 
F,  by  bringing  up  his  fhips  in  fucceffion,  will  have  it  in  his 
power  to  difable  the  van  of  A,  and  will  afterwards  bear  away, 
as  at  H,  unhurt  and  at  pleafure  ;  while  B,  at  this  time,  by 
the  fuppofition,  being  crippled,  or  having  his  rear  D  ob- 
ftruCted,  and  at  a  diftanee,  will  be  unable  to  prevent  him. 

And  in  all  the  three  cafes,  it  is  evident  that  the  fleet  B,  fo 
foon  as  he  fhall  approach  within  reach  of  gum  fhot,  muft  be 
expofed  to  the  fire  of  F’s  whole  line  ;  for  he  will  be  abreaft 
of  B  continually  in  every  part  of  his  couifc.  But  the  diffi¬ 
culty  of  bringing  the  rear  of  the  windward  fleet  to  a&ion 
will  ftill  be  more  increafed,  if  the  fternmoft  fhips  of  the  fleet 
to  leeward,  in  place  of  keeping  their  wind,  ihall  bear  away  oc- 
cafionally  as  at  ML.  All  which  being  admitted,  the  diffi¬ 
culty  of  bringing  adverfe  fleets  to  clofe  engagement  may  be 
accounted  for,  without  being  obliged  to  have  recourfe  to 
that  iuppofed  inferiority  in  point  of  failing,,  imputed  to  our 
fhips,  compared  to  thofe  of  the  French  our  enemy. 

Hence  it  appears,  that  a  fleet  B  to  windward,  by  extend¬ 
ing  his  line  of  battle,  with  a  defign  to  flop  and  attack  a 
whole  line  of  enemy’s  fhips  to  leeward,  muft  do  it  at  a  great, 
disadvantage,  and  without  hope  of  fuccefs  ;  for  the  recei¬ 
ving  fleet  F  to  leeward  unqueftionably  will  have  the  four 
following  advantages  over  him  :  1.  The  fuperiority  of  a  fire, 
above  20  to  1  over  the  fleet  B,  while  coming  down  to  at¬ 
tack.  2.  That  when  the  fhips  of  B  are  brought  to  at  their 
refpeftive  ftation,  if  it  blows  hard,  the  fhot  from  F,  by  the 
lying  along  of  the  fhips,  will  be  thrown  up  into  the  air,  and 
will  have  an  effe&  at  a  much  greater  diftanee  ;  whereas,  on 
the  other  hancj,  the  fhot  from  B,  from  the  fame  caufe,  will 
be  thrown  into  the  water,  and  the  effect  loft.  3.  That  F 
will  have  the  power  of  diredting  and  applying  at  pleafure 
the  fire  of  his  whole  line  againft  the  van  of  B*  who  is  now 
3  -  unable 
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View  of  unable  to  prevent  it,  liis  fhips  being  difabled,  feparated,  and 
Mr  Clerk’s  therefore  unfupported.  4.  That  F  will  alfo  have  a  greater 
t  a^ics‘  .  facility  of  withdrawing  from  battle  the  whole  or  any  one  of 
the  difabled  ihips  oF  his  line. 

If  then,  after  a  proper  examination  of  the  late  (n)  fea-en- 
gagements  or  rencounters,  it  fhall  be  found  that  the  French 
admirals  have  never  once  fhown  a  vvillingnefs  to  ride  the  ma¬ 
king  of  the  attack,  but  invariably  have  made  choice  of,  and 
earneftly  courted,  a  leeward  pofition;  if  invariably,  upon  fee¬ 
ing  the  Britifh  fleet  difabled,  they  have  made  fail,  and  de- 
molifhed  the  van  in  palling ;  if  invariably,  upon  feeling  the 
effeft  of  the  Britifh  fire,  they  have  withdrawn  at  pleafure 
either  a  part  or  the  whole  of  their  fleet,  and  have  formed  a 
new  line  of  battle  to  leeward  ;  if  the  French  repeatedly  have 
done  this  upon  every  occafion  : — and,  on  the  other  hand,  if 
it  fhall  be  found  that  the  Briti  fh,  from  an  irrefiftible  defire  of 
making  the  attack,  as  conllantly  and  uniformly  have  court¬ 
ed  the  windward  pofition  ;  if,  uniformly  and  repeatedly, 
they  have  had  their  fl  ips  fo  difabled  and  feparated,  by  ma¬ 
king  the  attack,  that  they  have  not  ©nee  been  able  to  bring 
them  to  clofe  with,  to  follow  up,  or  even  to  detain  one  fhip 
of  the  enemy  for  a  moment — fhall  we  not  have  reafon  to  be¬ 
lieve,  that  the  French  have  adopted  and  put  in*  execution 
fome  fyftem  which,  if  the  Britifh  have  difeovered,  they  have 
not  yet  profited  by  the  difeovery  ?  7 

Our  author  therefore,  iuftead  of  the  ufual  mode  of  attack, 
which,  by  being  made  principally  on  the  van,  feems  to  be 
the  relult  of  a  groundlefs  expectation  of  being  able  to  take , 
dfroy>  or  difable  the  whole  of  the  enemy’s  line,  propofes 

A  NEW  MODE  OF  ATTACK  FROM  THE  WlNDWARD  UPON 
the  Rear  of  the  Enemy. 
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Jclr  Clerk’s  Suppofe,  fays  he,  a  fleet  of  ten,  twenty,  or  more  (hips, 
tackVion1"  ext!ncJed  in  line  of  battle  at  F  (fig.  79.),  endeavouring  "to 
the  rear°of  av0^  a  c^°^e  engagement,  but  at  the  fame  time  keeping  un- 
the  enemy.  ^er  an  cafy  fail,  with  the  intention  of  receiving  the  ufual 
attack  from  another  fleet  ©f  equal  number,  three  or  Four 
miles  to  windward  at  B,  failing  in  any  form,  but  let  it  be 
in  three  lines  or  divifions  ;  it  is  required  by  what  method 
fhall  B  make  the  attack  on  F  with  advantage  ? 

The  improbability,  or  rather  impoffibility,  of  attacking 
and  carrying  the  enemy’s  whole  line  of  {hips,  having  been 
demonftrated  by  every  action  which  has  been  fought  at  fea, 
the  next  confideration  will  be,  how  many  (hips  may  be  at¬ 
tacked  and  carried  with  advantage  ?  Let  it  be  fnppofed  that 
the  three  fternmoft  fliips  only,  and  not  exceeding  the  fourth, 
are  pofiible  to  be  carried ;  let  a  fufficient  flrength  A  be  fent 
down  to  force  an  attack  upon  thefe  three  (hips,  difpofed  and 
fupported  according  to  the  judgment  of  the  admiral,  while 
in  the  mean  time  he  keeps  to  windward  with  the  reft  of  hi3 
fleet,  formed  into  fuch  divifions  as  may  beft  enable  him.  to 
attend  to  the  motions  ot  the  enemy  and  the  effect  of  his  at¬ 
tack  ;  being  hirnfelf  fo  far  difengaged  from  a£Hon,  as  to  be 
able  to  make  his  obfervations,  and  give  his  orders,  with 
fome  degree  of  tranquillity. 

By  placing  the  fleet  B  in  fuch  divifions  as  repreferted  in 
the  figure,  when  the  attacking  fquadron  comes  up  with  the 
reer  of  the  enemy,  the  whole  will  be  fo  difpofed,  and  fo 
conne&ed  together,  as  to  be  able  to  give  the  fupport  and 
\ttef10n  fhat.may  be  required  to  any  fhip,  or  any  part  of 
the  fleet,  and  in  preference  to  a  long  extended  line  of  fix  or 
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feven  miles  in  length,  where  it  mu  ft  be  impracticable  to  give  View  of  I 
the  neceflary  fupport  to  fuch  (hips  as  may  be  difabled.  The1^'  Clerk*  I 
fliips  of  the  fleet  F  may,  in  general,  be  better  lailers  than  ra^1C8,  1 

the  fhips  of  the  fleet  B  ;  but  it  is  not  conceivable  but  that  I 

the  fwiiteit  fliips  of  B  mult  come  up  along  fide  of  the  ftern-Atu.:k  up,  I 
moft  and  dulleft  failing  fhips  of  the  enemy  F ;  while,  at  theon  thcene*  I 
fame  time,  F,  by  attempting  to  outfail  B,  muft  be  thrown s  thrte  I 
into  the  diforder  of  a  downright  flight  :  Therefore,  ofn^  m°!ro 
courfe,  it  muft  be  admitted,  that  if  the  enemy  F  continues  particular-  I 
going  off  in  line  of  battle,  and  endeavouring  to  avoid  ahr  coniiJer. 
clofe  engagement,  it  will  be  impoffible  to  prevent  the  fleet 
making  the  attack  from  getting  into  the  pofition  B  A. 

But  by  this  pofition,  it  is  evident  that  the  three  Ihips  at'  I 
of  the  fleet  F  will  be  in  the  power  of  the  admiral  of  B  ;  for, 
by  keeping  fo  many  fliips  to  windward,  he  will  be  enabled 
to  fend  down  frefli  fliips  from  time  to  time,  either  for  the 
fupport,  or  to  fupply  the  ftation,  of  any  of  thofe  that  may  be 
difabled  in  making  the  attack,  while  it  may  be  imagined  that 
the  three  ihips  in  queltion,  by  being  difabled,  or  being  de¬ 
prived  ot  the  wind  now  taken  out  of  their  fails  by  the  fliips 
to  windward,  will  be  prevented  from  following  their  friends. 

Hence  the  enemy  ahtad  muft  either  abandon  his  three  ftern- 
moft  01  he  muft  double  back  to  fupport  them  ;  which 

muft  be  done  either  by  tacking,  or  veering.  But  let  it  be 
firli  examined  what  is  naturally  to  be  done  by  tacking  ;  ?4nd 
for  the  greater  fatisfd&ion,  let  every  pofiible  cafe  that  can 
happen  be  examined  feparately.  * 

Firft,  let  11s  fuppofe  that  the  enemy  at  F,  fig.  80.  has  The  cne- 
continued  to  protradt  his  conrfe  in  line  of  battle  upon  themy 
fame  tack,  and  that  the  headmoft  fillip  H,  with  the  three I 
next  aftern  of  her,  have  tacked  to  windward,  and  that  the  three  Hem.  1 
whole  remaining  fliips  intend  to  tack  the  fame  way,  but  in  moil  fhips 
fuccefiien  ;  is  it  not  evident  that  F  has  then  left  his  three  I 

fternmoft  fliips  at  I  in  .the  power  of  the  fliips  at  A  ;  that  he  l  b  eet* 
muft  alfo  leave  expofed  his  fourth  and  A fth  fillip  G  to  ano¬ 
ther  attack  from  another  divilion  of  B  at  C,  which  will 
alfo  be  on  equal  teims  as  with  his  three  fternmoft  at  I ;  and 
Lilly,  if  he  profecutes  his  intention  of  fupporting  his  three 
fhips,  he  will  be  obliged  to  begin  a  difadvantageous  attack 
upon  the  admiral,  with  the  main  body  of  the  fleet  lying 
ready  to  receive  him  ?  The  confluence  of  all  which  muft 
be,  that  he  will  not  only  lofe  his  three  fternmoft  fhips,  but 
in  all .  probability  the  fourth  and  filth  alfo,  as  at  G  ;  and 
will  be  forced  to  begin  an  attack,  and  dole  and  mix  fliip 
with  fhip  on  equal  terms  ;  a  lituation  which  he  at  all  times, 
with  the  greateft  anxiety,  hath  avoided,  and  which  B  with 
equal  anxiety  has  always  courted. 

Again,  fuppofe  that  liis  three  fternmoft  fhips  have  been 
attacked,  and  that  he  has  ordered  his  fleet  to  tack  all  at  one 
time,  as  in  fig.  81.  The  confequences  will  then  be,  that 
this  movement,  having  required  fome  time  and  fome  length 
of  courfe,  will  have  produced  a  confiderable  diftance  between 
his  main  body  and  his  three  fhips ;  or,  in  other  words,  that 
thefe  three  fhips  have  been  deferted  ;  tor  it  will  not  be  in 
their  power  to  tack  with  the  reft  of  their  friends.  He  muft 
alfo,  in  bringing  his  fhips  heads  round,  expofe  the  flhips 
neareft  liis  enemy  to  be  raked  by  a  dreadful  cannonade ;  be- 
Tides  running  the  rifk  of  having  his  fleet  thrown  into  a  ge¬ 
neral  diforder,  by  many  of  his  fliips  mifiing  flays,  veering, 
and  running  to  leeward.  Laftly,  upon  a  fuppofition  that 
his  fhips  have  all  tacked,  and  none  of  them  miffed  ftays,  ftill 
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(d)  This  was  written  during  the  American  war,  and  before  Lord  Rodney’s  decifive  victory  on  the  12th  of  April 
3  J  t  ??  1?n>  aS  as  ftiH  more  brilliant  one  of  Lord  Howe  on  the  ift  of  June  1794,  we  hav^  heard  the 

author  diftinguifli  from  tliofe  battles  which,  with  great  propriety,  he  calls  fea-rencounteru  and  do  ample  juflice  to  the  feien- 
(tmc  manoeuvres  of  both  the  noble  admirals. 
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View  of  he  mud  of  neceiTity  begin  the  attack,  mix  his  fhips,  and 
Mr  Clerk’fcome  t0  a  clofe  engagement,  as  in  the  former  cafe. 

Having  fhown  the  confequences  of  an  attempt  to  fuccour 
the  three  fternmofl  fhips  by  tacking,  let  us  alfo  examine 
what  may  be  expedted  from  an  attempt  to  do  it  by  veering 
the  fleet.  Suppofe  the  two  fleets  in  the  fame  pofition  as  in 
•  hj.e  fig..  79.  that  is,  the  main  body  of  the  enemy  extended  in 
three  ft  -in-  line  of  battle  to  leeward,  his  three  fternmofl  flips  entangled 
rnotl  flips  with  the  fleet -B,  whofe  admiral,  with  the  main  body,  keeps 
by  veering  to  windward  to  obferve,  with  a  rigid  attention,  the  motions 
his  fleet.  0f  the  enemy.  At  the  fame  time  fuppofe  that  the  admi¬ 
ral  F  has  ordered  his  fternmofl:  Chip  G  to  veer  (fig.  82.), 
and  afterwards  the  whole  line  ;  and  that  he  is  now  running 
upon  a  contrary  tack  to  leeward,  as  at  H,  wifhiiig  to  fup- 
port  or  bring  off  his  three  fhips.  From  infpe&ion,  it  will 
be  evident  that  this  attempt  may  he  more  dangerous  than 
the  attempt  to  windward  ;  for  it  will  expofe  a  number  of  his 
flips  to  a  raking  fire  while  in  the  adt  of  veering;  and  the 
fquadron,  by  getting  fo  far  to  leeward,  will  be  unable  to 
give  the  proper  fupport  to  the  three  fhips.  It  will  open  a 
gap  for  the  fleet  of  B  (who  will  immediately  veer  alfo  and 
follow  him)  to  break  in,  as  at  A,  and  cut  off  the  three  fhips 
•without  hope  of  recovery.  And  if  F  fliall  ftill  perfifl  in  the 
endeavour  to  recover  his  three  fhips,  he  wilt  be  obliged  to 
begin  the  attack  under  all  the  ufual  difadvantages. 

Again,  upon  another  fuppofition,  that  the  headmoft  (hip 
of  the  enemy  H  (fig.  83  ),  with  the  four  or  five  next  aflern, 
have  wore,  and  are  running  upon  a  contrary  tack,  wifhing, 
as  be;ore,  to  fupport  or  bring  off  the  three  fhips,  the  reft,  of 
the  fleet  intending  to  weer  alfo,  and  follow  in  fucceflion  ;  it 
is  evident  that  this  movement,  being  more  unfeaman  like, 
will  be  worfe  than  the  laft :  It  will  expofe  an  additional 
number  of  finipe,  particularly  the  laft  two,  as  at  G  ;  and  will 
at  the  fame  time  make  an  opening  for  the  main  body  of  3’s 
fleet  to  fall  in  and  cut  off  the  three  fhips,  as  in  the  for¬ 
mer  cafe. 

Again,  fhould  the  enemy  F  veer  and  bear  away  with  bis 
whole  fhips  at  one  and  the  fame  time,  it  is  evident  that  this 
movement  muft  have  the  confequence  of  a  downright  flight, 
with  the  certainty  of  loiin.?  the  three  fhips. 

From  what  has  been  faid,  it  will  appear,  that  a  fleet  B, 
keeping  connected  in  a  body  to  windward,  may  come  up 
with  and  entangle  the  three  fternmofl  fhips  of  an  enemy  F, 
extended  in  line  of  battle  and  going  off  to  leeward,  and  at 
the  lame  time  be  able  to  overawe  the  remaining  main  body 
or  their  fleet  ;  and  that,  having  forced  the  pofition,  the 
whole  confequences,  as  already  deferibed,  muil  follow ;  that 
is,  F  muft  fubmit  to  the  lofs  of  three  fhips. 

What  has  been  hitherto  faid  proceeds  upon  a  fuppofition 
that  the  fleet  F  has  kept  on  his  courfe  till  the  fleet  B  has 
come  up  with  his  rear.  Let  it  then  be  examined  what  other 
attempts  the  enemy  F  can  make  to  avoid  coming  to  dole 
engagement  upon  equal  terms. 

The  enemy  Suppofe  a  fleet  of  fhips  of  the  enemy  Handing  on  thelar- 
tndtavonr-  board  ti;ck  to  leeward,  and  going  off  as  before  at  F,  and  a 
injj  tn  a-  fleet  of  fhips  in  a  collected  ftate  or  pofition  to  windward,  as 
voidthc  at  B  (fig.  79*)  f  and  fuppofe  that  the  enemy  F,  perceiving 
ni  his  rear  ^ie  ^ett  ^  pointing  an  attack  againft  his  rear,  in  place 
by  veering, keeping  on  his  courfe  upon  the  fame  tack,  fhould  veer,  and 
and  pa:lirg  endeavour  to  pafs  on  contrary  tacks  to  leeward  (ior  it  will 
on  contrary  not  be  admitted  that  he  can  get  to  windward)  ;  what  will 

fc^thenbetheeftft? 

Is  it  not  evident,  that  the  headmoft  ihips  of  F  muft  be 
forced  to  leeward  by  the  fleet  B  obftru&ing  his  line  of  di¬ 
rection,  or  the  line  of  his  courfe  ?  that  they  muft  be  for¬ 
ced  to  begin  an  attack  at  any  diftance  B  may  cboofe  r  that 
they  may  receive  fnch  damage  as  will  flop  their  way  ?  that 
their  way  being  flopped,  will  of  courfe  be  an  obftru&ion  to 
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the  next  aflern  ;  or  that  thefe  fubfequent  fnips,  to  prevent  View  of 

.  v  1  -r  .1  l-*  -  --*  —  l.j  n_*  —  Mr  Clerk' 

Tallies. 


this  Hop,  muft  bear  away  to  leeward  of  their  crippled  fnips,  Mr  cl‘»rk’s 


ttaid. 


as  at  G  (fig.  84.),  which  will  rot  only  prevent  thefe  fhips  , 
from  damaging  the  headmoft  fhips  of  B,  but  will  give  time 
and  opportunity  to  B  lo  bring  down  his  windward  fhips  to 
fall  in  either  ahead  or  aflern,  that  is,  to  the  right  or  left  of  his 
headmoft  fhips  A,  and  oppofe  ihip  for  fhip  of  the  enemy  upon 
equal  terms  ?  But  fhould  none  of  the  headmoft  fhips  of  the 
fquadron  F  be  crippled,  that  is,  fhould  F  pafs  B  without 
reach  of  cannon  -(hot,  which  undoubtedly  he  will  do  if  lie 
can  \  ftill,  while  heaving  away,  he  may  be  forced  to  fuffer  a 
diilant  cannonade,  fhip  with  fhip  on  equal  terms,  whether 
he  veers  and  gets  back  upon  his  former  tack,  as  at  G  in 
fig.  85.  or  continues  to  run  before  the  wind,  as  at  P  in  fig. 

86.  But  if  F  perfiits  to  pafs  011  a  contrary  tack  to  lee¬ 
ward,  and  without  reach  of  cannon-fhot,  it  is  evident,  whe¬ 
ther  he  put  right  before  the  wind,  or  run  off  fhip  by  fhip 
as  he  beft  can,  that  B  muft  at  fome  time  or  other  come  up 
with  his  rear.  162 

So  far  the  attack  has  proceeded  with  the  wind  fixed  Effect  pro¬ 
in  one  and  the  fame  quarter.  To  make  the  propriety  of^,c^  ^y  * 
it  the  more  apparent,  it  will  be  neceflary  to  inquire,  What ^jncTliil 
might  be  the  effedl  produced  by  a  change  of  wind,  fhould rjng  the 
that  take  place  during  the  adtion  ?  For  this  purpofe,  let  action, 
the  opponent  flecks  be  placed  in  fome  one  of  the  prece¬ 
ding  portions,  reprefenting  the  attack  upon  the  three  Hern- 
moil  ihips  of  the  enemy,  as  in  fig.  87.  ;  in  which  the  fleet 
defirous  of  making  the  attack  is  reprelented  in  four  divi- 
fions,  as  at  B,  B,  B,  A,  and  F  the  fleet  defirous  of  avoid¬ 
ing  the  attack,  at  the  hazard  of  abandoning  his  three  ftern- 
mofl  fhips  at  G.  163 

In  the  commencement  of  the  attack,  let  us  fuppofe  the  The  wind 
wind  to  be  N.  and  the  (hips  going  two  points  free  on 
larboard  tack,  or  Handing  E.  ;  and  foon  after  the  com-^  ^rees» 

11  •  it  r  r  1  ,  1  and  coming 

mencement  let  the  wind  be  leppoleu  to  veer  round  to  theaft. 

W. ;  then  it  is  evident,  by  the  diipofltton  of  the  two  fleets, 
that  the  fleet  F,  by  fucli  a  change,  will  have  acquired  no 
advantage  whatever  ;  on  the  contrary,  it  will  thereby  be 
thrown  juft  fo  much  the  farther  to  leeward. 

Again,  if  the  wind,  by  taking  an  oppofite  courfe,  fhall  The  wind 
fhift  ahead  and  come  round  by  the  eailern  quarter  to  L,  lilting  by 
the  admiral  ot  the  fleet  F  will  not  have  it  in  his  power  to^^e* 
avail  himfelf  of  this  circumftance,  provided  the  commander 
of  B,  continuing  carefully  to  watch  his  motions,  and  feel- 
in  :  the  impiilie  of  the  veering  wind,  fliall  flretch  his  fhips, 
as  at  00,  to  the  windward  of  the  three  fhips  at  G,  fepara- 
ted  from  F’s  fleet,  and  at  the  fame  time  to  the  leeward  of 
the  main  body  of  that  fleet.  This  will  be  apparent  from 
figures  88.  and  89.  which  exhibit  the  two  fleets,  after  this 
manoeuvre,  both  011  the  larboard  and  flar board  tack.  I(^ 

Let  the  wind  be  fnppofed  to  wear  round  gradually  from  The  wind 
the  E.  towards  the  S.  and  from  thence  to  the  W.  and  thenconr^nu;ng 
quite  round  the  compafs.  Then  F  being  fnppofed  to  have^J^1*^ 
gained  the  wind,  it  will  be  in  his  power  to  maintain  it,  andc°mtafs.e 
make  a  circular  courfe  to  windward  of  B  ;  but  as  he  can  be 
attended  all  the  while  by  the  fleet  B,  who  will  cut  him  off 
to  leeward,  he  never  will  be  able  to  recover  his  three  fhips, 
fuppofed  to  be  cut  oft*.  This  is  evident  without  ifie  illuftra* 
tion  of  a  figure.  _  ^ 

Laflly,  if  the  wind  in  changing  fhall  in  one  inflant  fhift  The  wind 
In  direct  oppofition  where  it  was  when  the  attack  began,  lifting  in- 
that  is,  from  north  to  fouth  ;  then  ami  fn  that  cafe,  btforeJ!antly  to 
it  can  be  judged  whether  fuch  change  fliall  he  favourable  forfite  p0j£* 

F  or  not,  it  will  he  neceflary  that  the  relative  fituation  of  the 
two  fleets  fhould  be  determined,  fuch  as  it  was  when  the 
change  took  place.  For  example,  if  the  headmoft  fhips 
of  the  fleet  F,  that  is,  if  his  van  and  centre  fhall  have  fepa- 
rated  at  any  confiderablc  diftance  from  his  rear,  and  fhall,*  i» 
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contemn  of  this  mode  of  attack,  have  advanced  to  a  po- 
'•  fition  as  represented  in  fig.  90.  it  is  evident  that  is  though 
j,v  t{ns  change  tfe  fhali  have  got  to  windward,  will  yet  not 
^  he  able  to  avail  himielf  o^  this  fearing  advantage,  the  fleet 
B  having  it  fhill  in  their  power  to  cut  him  off  from  his  three 

’fhips.  c  '  i 

On  the  other  hand,  if  this  inftantaneous  change  o'-  wind, 

in  d‘re&  oppofition,  fhali  have  taken  place  more  early  in  the 
adtion,  that  is,  when  the  pofitions  of  the  two  fleets  ihall.be 
iuch  as  reprefented  in  fig.  87.  (the  fleet  B  in  the  pofition 
■of  four  divisions  B,  B,  B,  and  A,  and  the  enemy  in  the  po¬ 
fitions  F  and  G)  ;  then  F,  who  before  was  to  leeward-  by 
this  inftantaneous  change  of  wind  from  the  north  to  the 
foutii,  having  now  got  to  windward  of  every  divifion  of  the 
fleet  B,  is  it  not  evident  that  it  may  be  practicable  for  him 
to  carry  affiftance  to  his  three  {hips  at  G  in  the  rear,  and 
perhaps  even  to  cut  off  fome  of  B’s  fhips  at  A,  if  they  do 
not  with  ail  convenient  fpeed  bear  away  to  put  themfelves 
under  the  protedion  of  their  friends  B  to  leeward  ?  But 
whether  F  fhali  attempt  to  effe&  this  manccuvre.,  by  veer¬ 
ing  his  fhips  in  the  line,  or,  what  feems  moil  eligible,  by 
making  his  fliips  tack,  as  it  is  to  be  prefumed  that  his  three 
-fhips,  which  have  been  fome  time  engaged,  muft.be  confider- 
ably  crippled,  and  not  able  to  make  fufficient  fail ;  while  en¬ 
deavouring  to  bring  them  off,  it  will  be  difficult  for  him  to 
prevent  being  drawn  into  a  general  and  clofe  engagement, 
which,  by  the  fuppofition,  he  has  ail  along  endeavoured  to 
avoid. 

Chap.  Ill-  Of  Partial  Breezes  of  Wind . 


It  often  happens  at  fea,  that  when  two  fhips  are  in  fight 
of  each  other,  one  of  them  will  be  failing  at  a  confiderabie 
rate,  being  favoured  with  a  breeze  of  wind;  while  the  other  at 
the  fame  time  is  lying  becalmed,  having  no  other  motion  than 
what  (he  receives  from  the  tide  or  a  current,  if  any,  or  from 
the  fweli  of  the  fea.  As  this  may  be  the  cafe  with  refpefl 
to  two  adverfe  fleets  when  in  fight  of  each  other,  that  fleet 
which  has  the  advantage  of  the  wind  will  evidently  ufe  eve¬ 
ry  poffible  method  to  profecute  the  advantage  that  may  re- 
fult  from  it.  Thus  if  the  fleet  defirous  of  making  the  at¬ 
tack  be  favoured  with  a  breeze  of  wind,  while  the  otner  fleet 
at  the  fame  time  is  lying  becalmed,  it  is  evident  that  the 
commander  of  this  fleet  will  endeavour  to  get  as  near  the 
opponent  fleet  as  poffible ;  whereas,  if  the  fleet  wifhing  to 
avoid  an  engagement  be  favoured  with  the  wind,  the  other 
lying  becalmed,  then  that  fleet  will  avail  themfelves  of  this 
opportunity  of  making  their  efcape. 

^ne  neet  jf  attack  upon  the  three  flernmofl  fhips  fhali  have  carry 
ln^^vour" commenc^d  before  this  partial  breeze  in  favour  of  the  fleet 
c/with  a  purfued  has  taken  place  ;  then  the  variety  of  pofitions  in 
partial  which  the  two  fleets  may  be  affe&ed  is  fo  great,  and  the  re- 
breeze after  fusing con fequences  fo  numerous,  that  it  would  be  an  endiefs 
uponTis  talk  t0  give  a  Separate  defeription  of  each.  In  the  mean 
three  ftern-time,  therefore,  as  it  is  imagined  nothing  in  fuch  inveftiga- 
moil  fhips>  tion  will  be  found  that  can  materially  affe&  the  general 
is  commen-  -gue  .  anc}  pince  no  breeze  whatever  can  favour  the  fleet  F, 
fo  as  to  enable  it  to  fail  round  and  round  the  fleet  B, 
j68  which  all  the  while  is  fuppofed  to  be  lying  becalmed,  it  will 
Oflittle  ad- not  be  too  much  to  fay,  that  this  partial  breeze  in  favour  of 
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.  but  that  the  wind  has  inftantaneoufly  flufted  in  direA  op-  ‘'a  nal 
pofition;  then,  even  in  this  caffi,  the  fame  breeze  which 

would  favour  F  (fig.  87.)  in  the  attempt  to  bring  oft  his - 

three  fhips,  would  ac  the  fame  time  favour  the  elcape  of  the  169 
fhips  of  B  at  A,  as  formerly  deferibed.  That  this  partial  The  wind 
breeze  would  require  to  be  of  confiderabie  duration,  other- 
wife  F,  in  tlius  attempting  to  bring  off  his  three  fhips,  crip-  0^y‘ ^ ';i 
pled  as  they  will  be,  mail  hazard  a  general  engagement,  in  red  np^, 
like  manner  as  already  deferibed.  tlon* 

Mr  Clerk  employs  a  fe&ion  of  his  book  to  ffiow  the  Pro*Qf^°e 
priety  of  his  proposed  attack  from  windward,  in  places,  where  0^°^. 
the  ho  ft  ile  fleets  are  liable  to  encounter  winds  blowing  in  con-thodsofat. 
trary  dire&ions  at  the  fame  inftant ;  but  as  this  is  a  cafe  tack, 
which  does  not  furely  often  happen,  we  fhali  refer  our  read* 
ers  to  the  work  itfelf,  and  conclude  this  article  with  fome 
other  methods  of  attack,  which  have  been  fuggefled  as  im¬ 
provements  of  that  which  is  commonly  followed. 

\  ft,  It  has  been  propofed  that  the  attack  fhould  be  made 
with  the  greater  part  bearing  down  before  the  wind  upon 
the  fix  flernmofl  fhips  of  the  enemy.  It  is,  however,  evi¬ 
dent,  that  Blips  by  making  the  attack  in  this  manner  mull 
be  expofed,  without  a  poffibility  of  return,  to  as  many  broad- 
fides  from  each  of  thefe  fix  fhips  as  can  be  got  ready  du¬ 
ring  a  courfe  of  two  miles.  Hence,  as  the  flups  making 
the  attack  will  affuredly  be  difabled  before  they  can  have  it 
in  their  power  to  hurt  the  enemy,  this  mode  of  attack  can¬ 
not  be  proper. 

2d,  It  has  alfo  been  imagined,  that  fome  part  of  the  force 
chofen  to  make  the  attack"  fhould  be  fent  to  leeward  as  well 
as  to  windward  of  the  three  fhips  determined  to  be  attack¬ 
ed.  But^the  danger  fuppofed,  of  fhot  paffing  over  the  ene¬ 
my’s  fhips,  and  {hiking  thofe  of  friends,  may  be  an  objec¬ 
tion  to  this  mode. 

3d,  Others  have  been  of  opinion,  that  the  lieadmofl  ffiip 
chofen  to  make  the  attack  fhould  come  clofe  up  alongtide 
of  the  flernmofl  of  the  enemy,  and  having  delivered  her  fire, 
pufh  along  the  line  as  far  as  poffible,  which  may  be  fuppo¬ 
fed  to  be  the  fixtli  (hip  of  the  enemy ;  and  as  it  is  evident 
that  this  firft  Blip  may  have  received  fix  broadfides,  that  is, 
broad  fide  from  every  one  of  the  fix  fhips  of  the  enemy 


16 

The  fleet 
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vantage,  the  feet  F,  taking  place  after  the  attack  began,  although  it  may 

facilitate  the  efcape  of  his  van  and  centre ,  will  not  avail  him 
much  in  the  recovery  of  the  three  f/tps  in  his  rear — perhaps 
not  in  any  cafe  as  yet  exhibited,  excepting  this  one,  where 
the  wind  in  one  inftant  had  changed  in  direct  oppofition. 

Now  let,  as  formerly,  the  attack  be  commenced  before  the 
partial  breeze  in  favour  of  the  fleet  purfued  has  taken  place. 


during  her  courfe  in  paffing  them,  it  has  been  thought  poi- 
fible  That  the  other  five  fhips,  by  following  clofe  after  her, 
may  attain  their  ftations,  each  abreaft  of  her  oppofite,  with¬ 
out  having  received  a  greater  number  of  broadfides  than 
they  have  had  it  in  their  power  to  return;  and  therefore 
that  by  this  mode  the  number  of  Blips  to  be  attacked  will 
be  determined  :  For  as  many  fhips  as  the  leading  Blip  wall 
be  able  to  reach,  as  many  will  the  attacking  fleet  be  able  to 
rry. 

4th,  Again,  let  it  be  fuppofed,  as  in  the  former  cafe,  that 
the  fleet  making  the  attack  has  been  brought  up  to  adion 
in  a  collected  manner,  but  fubdivided  only  io  far  as  the  fervice 
may  require,  and  that  the  leeward  divifion  fhali  he  more  parti¬ 
cularly  deftined  for  the  immediate  attack,  while,  at  the  fame 
time,  the  body  of  the  fleet  keeping  to  windward  fhali  be 
fuppofed  attentive  to  give  the  neceflary  fupport  where  re¬ 
quired  ;  then  let  it  be  fuppofed,  that  the  headmoft  Blip 
making  the  attack  having  been  foon  crippled,  fhali  not.have 
been  able  to  pufh  farther  than  the  third  or  fourth  Blip  of 
the  enemy’s  line — is  it  not  eafy  to  conceive,  it  is  affied,  that 
lbme  one  or  more  of  the  fhips  to  windward,  attentive  to  fup¬ 
port  and  fupply  her  place,  may  bear  down  on  the  fourth 
Blip  of  the  enemy,  under  cover  of  the  fmoke,  throw  m  her 
fire,  and  pufh  on  to  the  fifth  or  fixth  ffiip,  or  perhaps  far¬ 
ther  ;  and  that  fo  far  as  this  freffi  ffiip,  or  a  fecond  frefh 
ffiip,  may  be  able  to  pufh,  fo  many  fhips  of  the-  enemy  may 
be  cxpe&ed  to  be  carriedi  For  whatever  fhips  of  the  enemy 
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Partial  cnn  be  got  abreaft  of,  at  a  proper  diiUnce,  may  be  difabled, 
^  0i  an^  t^erefore  commanded,  by  the  numerous  frelh  (hips  kept  to 
L  *  windward  for  this  purpofe. 

In  all  tliefe  various  methods  of  attack,  the  fleet  making 
the  attack  is  fuopofed  to  fail  fafter  than  the  other,  or  at  lead: 
to  come  lip  with  it ;  and  that  fo  foon  as  the  (hips  are  enga¬ 
ged,  their  velocity  will  confequently  be  diminilhed.  That  be¬ 
ing  premiled,  a  more  proper  mode  of  attack  than  any  of  the 
preceding  will  perhaps  be  as  follows  : 

5th,  The  firft  or  headmoft  of  the  fnips  intended  to  make 
the  attack  is  to  range  alongfide  of  the  enemy,  and  preferve 
that  ftation.  The  fecond  {hip  is  to  make  all  poffible  fail 
to  luff  up  and  pafs  the  hrft  fhip,  which  is  now  fuppofed  to 
be  engaged,  and  get  alongfide  of  the  laft  but  one  of  the 
enemy,  which  {he  is  to  engage.  In  like  manner,  the  third 
of  the  attacking  {hips  is  to  get  alongfide  of  the  laft  but  two 
of  the  enemy,  whom  {he  is  to  engage  ;  and  if  it  be  deemed 
expedient,  the  fourth,  See.  {hip  may  be  engaged.  It  is, 
however,  evident  that  this  method  can  only  be  pradlifed 


when  the  wind  is  bnfk,  and  that  a  calm,  in  eonfequcncc  of 
a  vigorous  cannonade,  may  render  the  attack  upon  more 
than  three  or  four  of  the  enemy's  Ihips  impoffible. 

In  all  t,he  different  attacks  upon  the  rear,  it  has  by  fome 
been  thought  a  great  objedl,  if  pra&icable,  to  throw  a  ra¬ 
king  fire  into  the  rear  of  an  enemy’s  line  of  battle,  by  Chips 
detached  for  that  purpofe.  For  if  (hot ,  as  has  been  faid, 
can  take  effedt  at  a  diftance  of  two  miles,  from  this  pofition 
it  will  furely  reach  the  fixth  {hip,  if  the  enemy’s  line  fhall 
be  formed  at  two  cable’s  length  afunder  ;  and  if  formed  at 
one  cable's  length  afunder,  it  may  reach  and  may  criople  the 
twelfth  (hip. 

We  have  now  given  a  curfory  view  of  Naval  Tadtics  in 
its  prefen t  improved  flate  ;  and  {hall  take  leave  of  the  ftib- 
jedf,  with  earneftly  recommending  to  our  nautical  readers 
Mr  Clerk’s  Effay,  which,  if  allowance  be  made  for  the  au- 
thor’s  peculiarity  of  fiyle,  will  furely  meet  the  approbation 
of  every  officer  who  wifhes  to  fee  the  pradice  of  naval  war 
founded  on  principles  of  fcience. 
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Tadcafter  TADCASTER,  a  town  in  the  Weft  Riding  of  York* 
Tania.  ^Hre>  noted  for  the  great  plenty  of  limeftone  dug  up  near  it; 

.  aud  for  being  one  of  the  hr  ft  places  in  which  a  building  was 
eredled  for  Sunday  fchoals.  It  is  nine  miles  from  York,  and 
188  from  London. 

TADMOR.  See  Palmyra. 

TADPOLE,  a  young  frog  berore  it  has  difengaged  it- 
felf  from  the  membranes  that  envelope  it  in  its  firft  ftage  of 
life. 

1VENIA,  in  zoology ;  a  genus  of  animals  belonging  to 
the  clafs  of  vermes,  and  order  of  intejlina .  The  body  is 
long,  depreffed,  and  jointed  like  a  chain,  and  contains  a 
mouth  and  vifeera  in  each  joint.  According  to  Gmelin, 
there  are  92  fpecies  ;  all  which  inhabit  the  inteftines  of  va¬ 
rious  animals,  particularly  of  quadrupeds. 

Seven  fpecies  of  tsenia  are  peculiar  to  man.  1.  The  vlf- 
ceralis ,  which  is  inclofed  in  a  veficle,  broad  in  the  fore-part, 
and  pointed  in  the  hinder  part,  inhabits  the  liver,  the  pla¬ 
centa  uterina,  and  the  fack  which  contains  the  fuperfluous 
fluid  of  dr  optical  perfons.  2.  The  cel/u/ofce,  which  is  inclo¬ 
fed  in  a  cartilaginous  veficle,  inhabits  the  cellular  fubflance 
of  the  mufcles ;  is  about  an  inch  long,  half  an  inch  broad, 
and  one- fourth  of  an  inch  thick,  and  is^very  tenacious  of 
life.  3.  The  dentata ,  has  a  pointed  head  ;  the  large  joints 
are  ftreaked  tranfverfelv,  and"  the  fmall joints  are  all  dilated  ; 
the  ofculum  or  opening  in  the  middle  of  both  margins  is 
*  foniewhat  railed.  It  is  narrow,  10  or  12  feet  long,  and 
broad  in  the  fore-parts  ;  its  ovaria  are  not  viiible  to  the  na¬ 
ked  eye;  and  the  head  underneath  refembles  a  heart  in 
ffiape.  It  inhabits  the  inteftines.  4.  The  lata,  is  white, 
with  joints  very  fhort  and  knotty  in  the  middle ;  the  of- 
culnm  is  folitary.  It  is  from  18  to  120  feet  long  ;  its  joints 
are  ftreaked  tranfverfely  ;  its  ovaria  are  difpofed  like  the  pe¬ 
tals  of  a  rofe.  5.  The  vulgaris ,  or  common  tape-worm,  has 
two  lateral  mouths  in  each  joint  ;  it  attaches  itfelf  fo  firmly 
to  the  inteftines,  that  it  can  fcarcely  be  removed  by  the 
rnoft  violent  medicines ;  it  is  {lender,  and  has  the  appearance 
of  being  membranaceous;  it  is  fomewhat  pellucid,  from  10 
to  16  feet  long,  and  about  four  and  an  half  lines  broad  at 
one  end.  6.  The  trutta,  which  chiefly  inhabits  the  liver  of 
the  trout,  but  is  alfo  to  be  found  in  the  inteftines  of  the  hu- 
man  fpecies.  7.  The  folium,  has  a  marginal  mouth,  one  on 
each  joint. 

.  ^  ftni&ure  and  phyfiology  of  the  taenia  is  curious,  and 

ft  may  be  amuling  as  well  as  inftru&ive  to  confider  it  with 
more  attention.  As  the  tsenia  is  often  the  occalion  of  dif- 
Vol.  XVIII.  Part  I. 
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eafe,  we  may  be  apt  to  confider  it  not  only  as  ufelefs,  but  Tsenia. 
even  as  naturally  hurtful  ;  but  it  is  impoffible  to  fuppofe  that  — v~" 
the  Benevolent  Father  of  mankind  created  a  fpecies  of  ani¬ 
mals  folely  for  the  purpofe  of  producing  difeafe,  The  crea¬ 
tion  of  the  taenia  is  rather  a  ftriking  inftance  of  that  rule 
which  the  Deity  feems  to  have  laid  down  to  himfelf,  to 
leave  no  place  deftitute  of  living  creatuies  where  they  could 
multiply  their  fpecies.  He  has  therefore  not  only  covered 
the  earth  with  animals,  but  the  furface  of  animals  with  other* 
animals  ;  and  has  even  peopled  fuch  of  their  internal  parts 
as  could  fupply  nourilhment  without  difadvantage.  Per¬ 
haps  therefore  a  certain  proportion  of  thefe  animals  is  con¬ 
ducive  to  health,  juft  as  a  certain  proportion  of  different 
fluids  is  fo,  tlio’  an  exceffive  increafe  always  produces  difeafe. 

For  there  is  almoft  everyr  different  fpecies  of  quadrupeds  in 
a  different  fpecies  of  taenia,  which  is  a  full  proof  that  thefe 
worms  have  their  ftru&ure  and  fituation  determined  with  as 
much  attention  and  fkill  as  any  fpecies  of  animals  whatever. 

It  is  alfo  a  very  curious  fa£,  that  thofe  fpecies  of  taenia 
which  are  peculiar  to  the  human  race  are  alfo  peculiar  to 
particular  countries.  Thus  the  vulgaris  is  molt  common 
in  Sweden,  the  lata  in  Switzerland  and  Ruffia,  and  the  foli¬ 
um  in  Great  Britain,  Saxony,  and  Holland. 

The  taenia  appears  deftined  to  feed  upon  fuch  juices  of 
animals  as  arc  already  animalized,  and  is  therefore  mod 
commonly  found  in  the  alimentary  canal,  and  in  the  up- 
per  part,  where  there  is  the  greateft  abundance  of  chyde  ; 
for  chyle  feems  to  be  the  natural  food  of  the  tsenia.  As 
it  is  thus  fupported  by  food  which  is  already  digefted, 
it  is  deftitute  of  the  complicated  organs  of  digeftion.  As 
the  taenia  folium  is  moft  frequent  in  this  country,  it  may  be 
proper  to  defcribe  it  more  particularly, 

It  is  from  3  to  30  feet  long,  fome  fay  60  feet.  It  is 
compofed  of  a  head,  in  which  is  a  mouth  adapted  to  drink 
up  fluids,  and  an  apparatus  for  giving  the  head  a  fixed  fix¬ 
ation.  I  he  body  is  compofed  ot  a  great  number  of  diftin£t 
pieces  articulated  together,  each  joint  having  an  organ 
whereby  it  attaches  itielf  to  the  neighbouring  part  of  the 
inner  coat  of  the  inteftine.  fi  he  joints  neareit  the  head  are 
always  fmall,  and  they  become  gradually  enlarged  as  they 
are  farther  removed  fropt  it  ;  but  towards  the  tail  a  few  of 
the  laft  joints  again  become  diminifhed  in  fhze.  The  extre¬ 
mity  of  the  body  is  terminated  by  a  fmall  femicircular  joint, 
which  has  no  opening  in  it. 

I  he  head  of  this  animal  is  compofed  of  the  fame  kind  of 
materials  tts  the  other  parts  of  its  body  ;  it  has  a  rounded 
P  p  open- 
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mouth.  See  Plate  DI.  fig.  i>  *•  This  opening 
tinued  by  a  fliort  dud  into  two  canals  ;  thefe  canals  pafs 
round  ev^ry  joint  of  the  animaPs  body,  and  convey  the  ali¬ 
ment  (fig.  3.)-  Surrounding  the  opening  of  the  mouth 
are  placed  a  number  of  projecting  radii,  which  are  of  a  fi¬ 
brous  texture,  whQfe  direction  is  longitudinal.  Thefe  radii 
appear  to  ferve  the  purpofe  of  tentacula  for  fixing  the  ori¬ 
fice  of  the  month,  as  well  as  that  of  mufcles  to  expand  the 
cavity  of  the  mouth,  from  their  being  inferted  along  the 
brim  of  that  opening:  (See  fig.  1.)  After  the  rounded 
extremity  or  head  has  been  narrowed  into  the  neck,  as  rs 
reprefented  in  fig.  2.  the  lower  part  becomes  flatted,  and 
has  two  fmall  tubercles  placed  upon  each  flatted  fide ;  the 
tubeicles  are  concave  in  the  middle,  and  appear  deflined  to 
ferve  the  purpofe  of  fuckers  for  attaching  the  head  more  ef¬ 
fectually.  The  internal  ftru&ure  of  the  joints  compofing 
the  body  of  this  animal  is  partly  vafcular  and  partly  cellu¬ 
lar  ;  the  fubflance  itl'elf  is  white,  and  fomewhat  refembles  in 
its  texture  the  coagulated  lymph  of  the  human  blood.  The 
alimentary  canal  paffes  along  each  fide  of  the  animal,  fend¬ 
ing  a  crofs  canal  over  the  bottom  of  each  joint,  which  con- 
ne&s  the  two  lateral  canals  together.  See  fig.  3. 

Mr  Carlifle,  who  gives  the  be  ft  account  of  the  flru&ure 
and  economy  of  the  t£nia  which  we  have  feen,  injected 
with  a  coloured  fize  by  a  Angle  pufh  with  a  fmall  fyringe 
three  feet  in  length  of  thefe  canals,  in  the  direction  from 
the  mouth  downwards.  He  tried  the  injeCtion  the  con¬ 
trary  way,  but  it  feemed  to  be  flopped  by  valves.  The 
alimentary  canal  is  impervious  at  the  extreme  joint,  where 
it  terminates  without  any  opening  analogous  to  an  anus. 
Each  joint  has  a  vafcular  joint  occupying  the  middle 
part,  which  is  compofed  of  a  longitudinal  canal,  from  which 
a  great  number  of  lateral  canals  branch  ofF  at  right  angles. 
Thefe  canals  contain  a  fluid  like  milk. 

The  taenia  feems  to  be  one  of  the  fimpleft  vafcular  ani¬ 
mals  in  nature.  The  way  in  wh’ieli  it  is  nourifhed  is  Angu¬ 
lar  ;  the  food  being  taken  in  by  the  mouth,  paffes  into  the 
alimentary  canal,  and  is  thus  made  to  vitit  in  a  general 
way  the  different  parts  of  the  animal.  As  it  has  no  excreto¬ 
ry  dnCts,  it  would  appear  that  the  whole  of  its  alimentary 
fluid  is  fit  for  nourifhment  ;  the  decayed  parts  probably 
diffolve  into  a  fluid  which  tianfudes  through  the  fkiri,  which 
is  extremely  porous. 

This  animal  has  nothing  refembling  a  brain  or  nerves,  and 
feems  to  have  no  organs  of  fenfe  but  that  of  touch.  It  is 
moll  probably  propagated  by  ova,  which  may  ealily  pafs 
along  the  circulating  veffels  of  other  animals.  We  cannot 
otherwife  explain  the  phenomena  of  worms  being  found  in 
the  eggs  of  fowls,  and  in  the  inteflines  of  a  foetus  before 
•birth,  except  by  fup poling  their  ova  to  have  palled  through 
the  circulating  veffels  of  the  mother,  and  by  this  means  been 
conveyed  to  the  foetus. 

The  chance  of  an  ovum  being  placed  in  a  fituation  where 
it  will  be  hatched,  and  the  young  find  convenient  fubfift- 
ence,  muff  be  very  fmall;  hence  the  neceffity  for  their  being 
very  prolific.  If  they  had  the  fame  powers  of  being  pro¬ 
lific  which  they  now  have,  and  their  ova  were  afterwards 
very  readily  hatched,  then  the  multiplication  of  thefe  animals 
would  be  immenfe,  and  become  a  nuifance  to  the  other  parts 
of  the  creation. 

Another  mode  of  increafe  allowed  to  tsenia  (if  we  may 
call  it  increafe)  is  by  an  addition  to  the  number  of  their 
joints.  If  we  confider  the  individual  joints  as  dillinCf  be¬ 
ings,  it  is  fo  ;  and  when  we  refled  upon  the  power  of  gene¬ 
ration  given  to  each  joint,  it  makes  this  conjeCture  the  more 
probable.  We  can  haidly  fuppofe  that  an  ovum  of  a  taenia. 


vhich  at  its  full  growth  is  30  feet  long,  and  compofed  of  JuperJiua 


400  joints,  contained  a  young  taenia  compiled  of  this  num. 
ber  of  pieces ;  but  we  have  feen  young  taenia  not  half  a  foot 
long,  and  not  poffeffed  of  50  joints,  which  ftill  were  entire 
worms.  We  have  alfo  many  reafons  to  believe,  that  when  a 
part  of  this  animal  is  broken  off  from  the  reft,  it  is  capable 
of  forming  a  head  for  itfeff,  and  becomes  an  independent 
being.  The  fimple  conftruCtion  of  the  head  makes  its  rege¬ 
neration  a  much  more  eafy  operation  than  that  of  the  tails 
and  feet  of  lizards,  which  are  compofed  of  bones  and  com¬ 
plicated  veffels  ;  but  this  laft  operation  has  been  proved 
by  the  experiments  of  Spallanzani  and  many  other  naturai- 
ifts.  ' 

When  iateftinal  worms  produce  a  difeafed  ftate  of  the 
animal’s  body  which  they  inhabit,  various  remedies  are  advi- 
fed  for  removing  them ;  many  of  which  are  ineffectual,  and 
others  very  injurious  by  the  violence  of  their  operation. 
Draftic  purges  feem  to  operate  upon  tsenia,  partly  by  irri¬ 
tating  the  external  furl  ace  of  their  bodies,  fo  as  to  make 
them  quit  their  holds,  and  partly  by  the  violent  contractions 
produced  in  the  inteftine,  which  may  fometimes  divide  the 
bodies  of  taenia,  and  even  kill  them  by  bruifing.  ^  Mr  Car¬ 
lifle  propofes  the  trial  of  a  fimple  remedy,  which \a  prion) 
promites  to  be  fuccefsful  ;  namely,  fmall  /hocks  of  ele&ricity 
paffed  frequently  through  the  regions  of  the  abdomen  ;  the 
lives  of  the  lower  orders  of  animals  feeming  to  be  eafily  de- 
ftroyed  by  fucli  fhocksof  ele&ricity  as  do  not  injure  the  lar¬ 
ger  and  more  perfeCl  animals. 

Plate  Dl.  fig.  1.  (hows  the  head  of  the  tsenia  magnified  ; 
the  mouth  is  in  the  middle  of  the  circular  plane,  where 
the  body  becomes  flatted  and  broad  ;  there  are  two  hollow 
tubercles  reprefented  by  the  two  dark  fhaded  fpots.  Fig.  2. 
is  the  fame  head,  of  its  natural  bignefs,  and  which  belonged 
to  a  tsenia  20  feet  in  length.  Fig.  3.  fhows  the  alimentary 
canals,  in  a  portion  of  the  fame  tsenia,  of  their  natural  big¬ 
nefs.  The  darkifhaded  undulating  lines  are  the  alimentary 
canals,  which  are  feen  to  their  full  extent  in  this  portion  of 
the  worm.  Fig.  4.  fhows  the  middle  fyflem  of  veffels,  in 
two  joints,  which  are  reprefented  by  the  dark  lines,  big.  5. 
ftrows  two  joints,  from  one  fide  of  which  a  flip  was  torn 
down  to  fhow  the  veffels  underneath,  and  alfo  the  direction 
of  the  fibres  in  the  flip,  which  are  accumulated  into  little 
fafciculi  like  mufcular  fibres.  Fig.  6.  exhibits  three  joints, 
having  the  duCts  leading  from  the  lateral  ofcula  injeCted ; 
the  dark  traniverfe  lines  leading  from  each  ofculum  fhow 
the  fizc,  diredtion,  and  extent  of  thefe  duCts.  Fig.  7.  fhow-3 
the  edge  of  two  joints  turned  forwards,  and  the  appearance 
of  the  ofcula  in  this  point  of-  view.  Fig.  8.  reptefents  the 
whole  of  thefe  canals  in  their  relative  filiations. 

For  a  more  complete  account  of  the  taenia,  we  muff,  re'etf 
to  Mr  Carlifle’s  ingenious  paper  in  the  Linnsean  TranfaCtions* 

TAFFETY  or  taffeta,  in  commerce,  a  fine  fmooth 
Aiken  fluff,  remarkably  gloffy.  There  are  taffeties  of  all  co¬ 
lours,  fome  plain,  and  others  ftriped  with  gold,,  fiivcr,  See* 
others  chequered,  others  flowered,  &c.  according  to  the 
fancy  of  the  workmen. 

TAGARA,  a  city  of  ancient  India,  the  metropolis  of  a 
large  diftrid  called  Ariaca,  which  comprehended  thegreatefl 
part  of  the  Subah  of  Aurangabad,  and  the  fonthern  part  of 
Concan.  Arrian  fays,  that  it  was  lituated  about  ten  days 
journey  to  the  eaftward  of  Pultanah  ;  which,  according  to 
the  rate  of  travelling  in  that  country  with  loaded  carts, 
might  be  about  xoo  Britifh  miles.  This  fixes  its  fituation 
at  Deoghir,  a  place  of  great  antiquity,  and  famous  through 
all  India  on  account  of  the  pagodas  of  Eloufa.  It  is  now 
called  Dou/et-abad. 

TAGETES,  marygold,  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  fyngentfia ,  and  order  of  polygamy 


and  in  the  natural  fyflem  ranging  under  the  49th 

order* 
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Tfzgttci  order,  Compofif*.  The  receptacle  is  naked ;  the  pappus 
II  eonfifts  of  five  ere&  awns  or  beards  ;  the  calyx  is  mono- 
F  ail>  ,  phyllous,  quiiiquedentate,  and  tubular  4  and  there  are  four 
~‘~'v  perfiflent  florets  of  the  ray.  There  are  three  fpecies,  the 
faiula ,  ereBa^  and  minuta  ;  of  which  the  two  firft  have  been 
cultivated  in  the  Britifh  gardens,  at  leaft,  fince  the  year  1596, 
for  it  is  mentioned  in  Gerard’s  Herbal,  which  was  publifhed 
that  year.  They  are  both  natives  of  Mexico. 

The  ereda9  or  African  marygold,  has  a  item  fubdivided 
and  fpieading,  and  has  formed  itfelf  into  a  great  many  va¬ 
rieties  :  I.  Pale  yellow,  or  brimftone  colour,  with  fingle, 
double,  and  fiftulous  flowers.  2.  Deep  yellow,  with  fingle, 
double,  and  fiftulous  flowers.  3.  Grange-coloured,  with 
fingle,  double,  and  fiftulous  flowers.  4.  Middling  African, 
with  orange-coloured  flowers.  5.  Sweet -feented  African. 
•Thefe  are  all  very  fubjedl  to  vary  ;  fo  that  unlefs  the  feeds 
are  very  carefully  faved  from  the  fineft  flowers,  they  are  apt 
to  degenerate ;  nor  fhould  the  fame  feeds  be  too  long 
town  in  the  fame  garden,  for  the  fame  reafon  ;  there¬ 
fore,  thofe  who  are  defirous  to  have  thefe  flowers  in  per¬ 
fection  fhould  exchange  their  feeds  with  fome  perfon  of 
integrity  at  a  diflance,  where  the  foil  is  of  a  different  nature, 
at  leaft  every  other  year.  If  this  is  done,  the  varieties  may 
be  continued  in  perfection.  This  plant  is  fo  well  known  as 
to  need  no  defeription.  It  Bowers  from  the  beginning  of 
July  till  the  froft  puts  a  flop  to  it. 

The  patula  has  a  fimple  ereCt  flem,  and  the  peduncles 
are  fc&ly  and  multiflorous. 

It  has  been  long  in  the  Britifti  gardens,  where  it  is  di- 
ftinguifhed  from  the  firft  by  the  title  of  French  marygold . 
Of  this  there  are  feveral  varieties,  fome  of  which  have  much 
larger  flowers  than  others,  and  their  colour  varies  greatly  : 
there  are  fome  which  are  beautifully  variegated,  and  others 
quite  plain  ;  but  as  thefe  are  accidents  arifing  from  culture, 
fo  they  do  not  merit  farther  diftindlion  ;  for  we  have  always 
found  that  feeds  faved  from  the  molt  beautiful  Bowers  will 
degenerate,  efpecially  if  they  are  fown  in  the  fame  gar¬ 
den  for  two  or  three  years  together,  without  changing  the 
feed. 

Thefe  plants  have  a  ftrong  difagreeable  feent,  efpecially 
v/hen  handled  ;  for  which  reafon  they  are  not  fo  greatly 
efteemed  for  planting  near  habitations  :  but  the  flowers  of 
the  fweet-feented  fort  being  more  agreeable,  are  generally 
preferred,  -efpecially  for  planting  in  fmall  gardens. 

TAGUS,  the  largeft  river  of  Spain  ;  which,  taking  its 
rife  on  the  confines  of  Arragon,  runs  fbuth-weft  through  the 
provinces  of  New  Callile  and  Eftremadura  ;  and  palling  by 
the  cities  of  Aranjuez,  Toledo,  and  Alcantara,  and  then 
crofting  Portugal,  forms  the  harbour  of  Lifbon,  at  which  city 
k  is  about  three  miles  over ;  and  about  eight  or  ten  miles 
below  this  it  falls  into  the  Atlantic  ocean. 

TAHOEREWA,  one  of  the  Sandwich  iflands.  It  is 
fmall,  deftitute  of  wood,  and  its  foil  fandy  and  unfertile.  It 
is  fituated  in  north  latitude  20°  3 8  ,  in  eaft  longitude  203° 
2Jf.  See  Cook’s  Difcoveries ,  vol.  v.  n°  88.  and Sandwich- 
JJlands . 

TAHOORA,  one  of  the  Sandwich  iflands  in  the  South 
Sea.  It  is  uninhabited,  and  lies  in  north  latitude  2J°  43', 
and  in  eaft  longitude  199°  36'.  See  Saudivich- Iflands. 

TAJACU,  or  Peccary,  in  zoology,  a  fpecies  of  hog. 
See  Sus. 

^  TAI-ouan,  the  Chinefe  name  of  the  ifland  of  Formofa. 
See  I  ormosa.— Tai-ouan  is  alfo  the  name  of  the  capital  of 
the  ifland. 

TAIL,  the  train  of  a  beaft,  bird,  or  fifh  ;  which  in  land 
animals  ferves  to  drive  away  flies,  &c.  and  in  birds  and  fifties 
to  dired  their  courfe,  and  affift  them  in  afeending  or  de¬ 
scending  in  the  air  or  water, 


Tail,  or  fee-tail,  m  law,  is  a  conditional  eftate  or  Fee,  Tail, 
oppofed  to  fee- fimple.  See  Fee.  ^ 

A  conditional  fee,  at  the  common  law,  was  a  fee  reltrain- 
ed  to  fome  particular  heirs^exclufive  of  others;  as  to  the 
heirs  of  a  man's  body,  by  which  only  his  lineal  defendants 
were  admitted,  in  exclusion  of  collateral  heirs;  or  to  the 
heirs  male  of  his  body,  in  exclufion  both  of  collaterals  and 
lineal  females  alfo.  It  was  called  a  conditional  fee ,  by  reafon 
of  the  condition  expreffed  or  implied  in  the  donation  of 
it,  that  if  the  donee  died  without  fuch  particular  heirs,  the 
land  fhould  revert  to  the  donor.  For  this  was  a  condition 
annexed  by  law  to  all  grants  whatfoever,  that  on  failure 
of  the  heirs  fpecified  in  the  grant,  the  grant  flioiild  be  at 
an  end,  and  the  land  return  to  its  ancient  proprietor.  Such 
conditional  foes  were  ftri&ly  agreeable  to  the  nature  of 
feuds,  when  they  firft  ceafed  to  be  mere  eftates  of  life, 
and  were  not  yet  arrived  to  be  abfoiute  eftates  in  fee- 
fimple. 

With  regard  to  the  condition  annexed  to  thefe  fees  by 
the  common  law,  it  was  held,  that  fuch  a  gift  (to  a  man  and 
the  heirs  of  his  body)  was  a  gift  upon  condition  that  it 
fhould  revert  to  the  donor  if  the  donee  had  no  heirs  of  his 
body  ;  but  if  he  had,  it  fhould  then  remain  to  the  donee* 

They  therefore  called  it  a  fee-fimple  on  condition  that  he  had 
iffue.  Now  we  muft  obferve,  that  when  any  condition  is 
performed,  it  is  thenceforth  entirely  gone  ;  and  the  thing  to 
which  it  was  before  annexed  becomes  abfolute  and  wholly 
unconditional.  So  that  as  foon  as  the  grantee  had  any  iffue 
born,  his  eftate  was  fuppofed  to  become  abfolute  by  the  per¬ 
formance  of  the  condition  ;  at  leaft  for  thefe  three  purpofes: 

1.  To  enable  the  tenant  to  alienate  the  land,  and  thereby  to 
bar  not  only  liis  own  iffue,  but  alfo  the  donor,  of  his  intereft 
in  the  reverfion.  2.  To  fubje£t  him  to  forfeit  it  for  treafon: 
which  he  could  not  do  till  iffue  born  longer  than  for  his  own 
life,  left  thereby  the  inheritance  of  the  iffue  and  reverfion  of 
the  donor  might  have  been  defeated.  3.  To  empower  him 
to  charge  the  land  with  rents,  commons,  and  certain  other 
encumbrances,  fo  as  to  bind  his  iffue.  And  this  was  thought 
the  more  reafonable,  becaufe,  by  the  birth  of  iffue,  the  pof- 
Ability  of  the  donor’s  reverfion  was  rendered  rpore  diflant 
and  precarious;  and  his  intereft  feeras  to  have  been  the  only 
one  which  the  law,  as  it  then  flood,  was  folicitous  to  prote6l, 
without  much  regard  to  the  right  of  fucceflion  intended  to 
be  veiled  in  the  iffue.  However,  if  the  tenant  did  not  in 
fadt  alienate  the  land,  the  courfe  of  defeent  was  not  altered  by 
this  performance  of  the  condition  :  for  if  the  iffue  had  af¬ 
terwards  died,  and  then  the  tenant  or  original  grantee  had 
died,  without  making  any  alienation,  the  land,  by  the  terms 
of  the  donation,  could  defeend  to  none  but  the  heirs  of  hi3 
body  ;  and  therefore,  in  default  of  them,  muft  have  reverted 
to  the  donor.  For  which  reafon,  in  order  to  fubjedl  the 
lands  to  the  ordinary  courfe  of  defeent,  the  donees  of  thefe 
conditional  fee-fimples  took  care  to  alienate  as  foon  as  they 
had  performed  the  condition  by  having  iffue  ;  and  afterwards 
repurchafed  the  lands,  which  gave  them  a  fee- fimple  abfo¬ 
lute,  that  would  defeend  to  the  heirs  general,  according  to 
the  courfe  of  the  common  law.  And  thus  flood  the  old 
law  with  regard  to  conditional  fees  :  which  things,  lays  Sir 
Edward  Coke,  though  they  feem  ancient,  are  yet  neceffary 
to  be  known,  as  well  for  the  declaring  how  the  common  law 
ftood  in  fuch  cafes,  as  for  the  fake  of  annuities,  and  fuch- 
like  inheritances,  as  are  not  within  the  flatutes  of  entail,  and 
therefore  remain  as  the  common  law.  The  inconveniences 
which  attended  thefe  limited  and  fettered  inheritances  were 
probably  what  induced  the  judges  to  give  way  to  this  fubtle 
fineffe  (for  fuch  it  undoubtedly  was),  in  order  to  fhorten 
the  duration  of  thefe  conditional  eftates.  But,  on  the  other 
hand,  the  nobility,  who  were  willing  to  perpetuate  their 
Pp  2  poffefiions 
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Tail.  poffeffions  irt  their  own  families,  to  put  a  ilop  to  this  prac- 
— tice,  procured  the  ftatute-  of  Weftminfter  the  fecond  (com¬ 
monly  called  the  flatute  de  donis  conditionalibus)  to  be  made ; 
which  paid  a  greater  regard  to  the  private  will  and  inten¬ 
tions  of  the  donor,  than  to  the  propriety  of  fuch  intentions, 
or  any  public  confiderations  whatfoever.  This  flatute  re¬ 
vived  in  feme  fort  the  ancient  feodal  reliraints  which  were 
originally  laid  on  alienations,  by  ena&ing,  that  from  thence¬ 
forth  the  will  of  the  donor  be  obferved ;  and  that  the  tene¬ 
ments  fo  given  (to  a  man  and  the  heirs  of  his  body)  fhould 
at  all  events  go  to  the  iffue,  if  there  were  any  ;  or  if  none, 
fhould  revert  to  the  donor. 

Upon  the  court  ru&ion  of  this  a  &  of  parliament,  the 
judges  determined  that  the  donee  had  no  longer  a  condi¬ 
tional  fee  fimple,  which  became  abfolute  and  at  his  own  dif- 
pofal  the  inftant  any  iffue  was  born  ;  but  they  divided  the 
ertate  into  two  part3,  leaving  in  the  donee  a  new  kind  of 
particular  ertate,  which  they  denominated  a  fee -/ ail ;  and 
verting  in  the  donor  the  ultimate  fee- fimple  of  the  land,  ex- 
pedant  on  the  failure  of  iffue  ;  which  expedant  eftate  is 
what  we  now  call  a  reverjlotu  And  hence  it  is  that  Little¬ 
ton  tells  us,  that  tenant  in  fee-tail  is  by  virtue  of  the  ftatute 
of  Weftminfter  the  fecond.  The  expreffion  fee-tail or  feo¬ 
dum  talliatum ,  was  borrowed  fiom  the  feudifts  (fee  Crag. 
/.  j.  t.  10.  §  24,  25.),  among  whom  it  fignifiedany  mutilated 
or  truncated  inheritance,  from  which  the  heirs  general  were 
cut  off ;  being  derived  from  the  barbarous  verb  taliare,  to 
cut  ;  from  which  the  French  tailler  and  the  Italian  tagliare 
are  formed,  (Spelm.  Glojf.  531-). 

Having  thus  fhown  the  original  of  eftates  tail,  we  now 
proceed  to  conrtder  what  things  may  or  may  not  be  entailed 
under  the  flatute  de  donis ,  Tenements  is  the  only  word 
ufed  in  the  ftatute  :  and  this  Sir  Edward  Coke  expounds  to 
comprehend  all  corporeal  hereditaments  whatfoever;  and  alfo 
all  incorporeal  hereditaments  which  favour  of  the  realty,  that 
is,  which  iffue  out  of  corporeal  ones,  or  which  concern  or 
are  annexed  to  or  may  be  exercifed  within  the  fame  ;  as 
rents,  eftovers,  commons,  and  the  like.  Alfo  offices  and 
dignities,  which  concern  lands,  or  have  relation  to  fixed  and 
certain  places,  may  be  entailed.  But  mere  perfonal  chattels, 
which  favour  not  at  all  of  the  reality,  cannot  be  entailed. 
Neither  can  an  office,  which  merely  relates  to  fuch  perfonal 
chattels  ;  nor  an  annuity,  which  charges*  only  the  perfon, 
and  not  the  lands  of  the  granter.  But  in  thefe  laft,  if  grant¬ 
ed  to  a  man  and  the  heirs-of  his  body,  the  grantee  hath  ftill 
a  fee  conditional  at  'common  law  as  before  the  ftatute,  and 
by  his  alienation  may  bar  the  heir  or  reverfioner.  An  eftate 
to  a  man  and  his  heirs  for  another's  life  cannot  be  entailed  ; 
for  this  is  ftridtly  no  eftate  inheritance,  and  therefore  not 
within  the  ftatute  de  donis .  Neither  can  a  copyhold  eftate 
be  entailed  by  virtue  of  the  ftatute';  for  that  would  tend  to 
encroach  upon  and  reft  rain  the  will  of  the  lord  :  but,  by  the 
fpeci  .l  cuftom  of  the  manor,  a  copyhold  may  be  limited  to 
the  heirs  of  the  body  ;  for  here  the  cuftom  afeertains  and 
and  interprets  the  lord's  will. 

As  to  the  feveral  fpecies  of  eftates- tail,  and  how  they  are 
refpedlively  created  ;  they  are  either  general  or  fpecial. 
Taifgeneral  is  where  lands  and  tenements  are  given  to  one, 
and  the  heirs  of  his  body  begotten  :  which  is  called  tail- 
general ;  becaufe,  how  often  foever  fuch  donee  in  tail  be 
married,  his  iffue  in  general,  by  all  and  every  fuch  marriage, 
is,  in  fucceffive  order,  capable  of  inheriting  the  eftate  tail 
per  formam  doni .  lenant  in  tailfpecial  is  where  the  gift  is 

reftrained  to  certain  heirs  of  the  donee’s  body,  and  does  not 
go  to  all  of  them  in  general.  And  this  may  happen  feveral 
*  ways.  We  fhall  inftance  in  only  one  ;  as  where  lands  and 
tenements  are  given  to  a  man  and  the  heirs  of  his  body,  on 
Mary  his  now  wife  to  be  begotten.  Here  no  iffue  can  in¬ 


herit  but  fuch  fpecial  iffue  as  is  engendered  between  them  Tail, 
two  ;  not  fuch  as  the  hufband  may  have  by  another  wife ;  — 
and  therefore  it  is  called  fpecial  tail .  And  here  we  may  oh- 
ferve,  that  the  words  of  inheritance  (to  him  and  his  heirs) 
give  him  an  eftate  in  fee  ;  but  they  being  heirs  to  be  by  him 
begotten,  this  makes  it  a  fee-tail ;  and  the  perfon  being  alfo 
limited,  on  whom  fuch  heirs  fhall  be  begotten  (viz.  Mary  his 
prefent  wife),  this  makes  it  a  fee-tail  fpecial. 

Eftates  in  general  and  fpecial  tail  are  farther  diverfified 
by  the  diftin&ion  of  fexes  in  fuch  entails  ;  for  both  of  them 
may  either  be  in  tail  male  or  tail  female.  As  if  lands  be 
.given  to  a  man,  and  his  heirs-male  of  his  body  begotten, 
this  is  an  eftate  in  tail  male  general ;  but  if  to  a  man,  and 
the  heirs-female  of  his  body  on  his  prefent  wife  begotten, 
this  is  an  eftate  in  tail  female  fpecial.  And  in  cafe  of  an 
entail  male,  the  heirs-female  fhall  never  inherit,  nor  any  de¬ 
rived  from  them  ;  nor,  e  converfo ,  the  heirs-male  in  cafe  of 
a  gi-'t  in  tail  female.  Thus,  if  the  donee  in  tail  male  hath 
a  daughter,  who  dies  leaving  a  fon,  fuch  grarfdfon  in  this 
cafe  cannot  inherit  the  eftate-tail ;  for  he  cannot  deduce  his 
defeent  wholly  by  heirs-male.  And  as  the  heir-male  muft  con¬ 
vey  his  defeent  wholly  by  males,  fo  muft  the  heir-female  wholly 
by,  females.  And  therefore  if  a  man  hath  two  eftates-tail,  the 
one  in  tail  male  and  the  other  in  tail  female,  and  he  hath  iffue 
a  daughter,  which  daughter  hath  iffue  a  fon  ;  this  grandfou 
can  fucceed  to  neither  of  the  eftates,  for  he  cannot  convey 
his  defeent  wholly  either  in  the  male  or  female  line. 

As  the  word  heirs  is  neceffary  to  create  a  fee,  fo,  in  far¬ 
ther  imitation  of  the  ftridlnefs  of  the  feodal  donation,  the 
word  body ,  or  fome  other  words  of  procreation,  are  neceffary 
to  make  it  a  fee-tail,  and  afeertain  to  what  heirs  in  particu¬ 
lar  the  fee  is  limited.  If,  therefore,  either  the  words  of 
inheritance  or  words  of  procreation  be  'omitted,  albeit  the 
others  are  inferted  in  the  grant,  this  will  not  make  an  eftate- 
tail.  As  if  the  grant  be  to  a  man  and  the  iffue  of  his  body, 
to  a  man  and  his  feed,  to  a  man  and  his  children  or  offspring; 
all  thefe  are  only  eftates  for  life,  there  wanting  the  words 
®f  inheritance,  “  his  heirs.”  So,  011  the  other  hand,  a  gift 
to  a  man,  and  his  heirs  male  or  female,  is  an  eftate  in  fee- 
fimple  and  not  in  fee- tail ;  for  there  are  no  words  to  afeer¬ 
tain  the  body  out  of  which  they  fhall  iffue.  Indeed,  in  laft 
wills  and  te  (laments,  wherein  greater  indulgence  is  allowed, 
an  eftate-tail  may  be  created  by  a  devife  to  a  man  and  his 
feed,  or  to  a  man  and  his  heirs-male,  or  by  other  irregular 
modes  of  expreffion. 

There  is  ftill  another  fpecies  of  entailed  eftates,  now  indeed 
grown  out  of  ufe,  yet  ftill  capable  of  fubfifting  in  law;  which 
are  eftates  in  liber o  maritagto ,  or  Frankmarriage.  See 
that  article. 

The  incidents  to  a  tenancy  in  tail,  under  the  ftatute 
Weftminfter  2.  are  chiefly  thefe  :  1.  That  a  tenant  in  tail 
may  commit  wafte  on  the  eftate  tail,  by  felling  timber,  pul¬ 
ling  down  honfes,  or  the  like,  without  being  impeached  or 
called  to  account  for  the  fame.  2.  That  the  wife  of  the 
tenant  in  tail  fhall  have  her  dower,  or  thirds,  of  the  eftate- 
tail.  3.  That  the  hufband  of  aTemale  tenant  in  tail  may 
be  tenant  by  the  curtefy  of  the  eftate-tail.  4.  That  an 
eftate-tail  may  be  barred,  or  deftroyed,  by  a  fine,  by  a  com* 
mon  recovery,  or  by  lineal  warranty  defeending  with  affets 
to  the  heir.  See  Assets. 

Thus  much  for  the  nature  of  eftates  tail :  the  eftablifh-* 
ment  of  which  family -law  (as  it  is  properly  ftyled  by  Pi- 
gott)  occafioned  infinite  difficulties  and  deputes.  Children 
grew  difobedient  when  they  knew  they  could  not  be  fet 
afide  :  farmers  were  ou fled  of  their  leafes  made  by  tenants 
in  tail ;  for  if  fuch  leafes  had  been  valid,  then,  under  co¬ 
lour  of  long  leafes*  the  iffue  might  have  been  virtually  dif- 
inherited  ;  creditors  were  defrauded  of  their  debts  j  for,  if 
%  a 
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Tail,  a  tenant  in  tail  could  have  charged  his  eftate  with  their 

"""V— payment,  he  might  alfo  have  defeated  his  ifTue,  by  mortga¬ 
ging  it  for  as  much  as  it  was  worth  :  innumerable  latent  en¬ 
tails  were  produced  to  deprive  purchafers  of  the  lands  they 
had  fairly  bought  ;  of  fuits  in  conference  of  which,  our 
ancient  books  are  full  :  and  treafons  were  encouraged,  as 
eftates  tail  were  not  liable  to  forfeiture  longer  than  for  the 
tenant’s  life.  So  that  they  were  jjiflly  branded  as  the  fource 
of  new  contentions  and  mifchiefs  unknown  to  the  common 
law  ;  and  almoft  univerfally  confidered  as  the  common  grie* 
vance  of  the  realm.  But  as  the  nobility  were  always  fond 
of  this  ftatute,  becaufe  it  prefer ved  their  family-eftates  from 
forfeiture,  there  was  little  hope  of  procuring  a  -repeal  by  the 
Icgiflature  ;  and  therefore,  by  the  connivance  of  an  aftive 
and  politic  prince,  a  method  was  devifed  to  evade  it. 

About  200  years  intervened  between  the  making  of  the 
flatute  de  dunis,  and  the  application  of  common  recoveries 
to  this  intent,  in  the  12th  year  of  Edward  IV.  ;  which 
were  then  openly  declared  by  the  judges  to  be  a  fufficient 
bar  of  an  eftate- tail.  For  though  the  courts  had,  fo  long 
before  as  the  reign  of  Edward  III.  very  frequently  hinted 
their  opinion  that  a  bar  mi^ht  be  effected  upon  thefe  prin¬ 
ciples,  yet  it  was  never  carried  into  execution  ;  till  Edward 
IV.  obferving  (in  the  difputes  between  the  houfes  of  York 
and  Lancafter)  how  little  effedl  attainders  for  treafon  had 
on  families  whofe  eftates  were  prote&ed  by  the  fanftuary  of 
entails,  gave  his  countenance  to  this  proceeding,  and  fuf- 
fered  Taltarum’s  cafe  to  be  brought  before  the  court  : 
wherein,  in  confequence  of  the  principles  then  laid  down,  it 
was  in  efFefl  determined,  that  a  common  recovery  fuffered 
by  tenant  in  tail  fhculd  be  an  effectual  deftru&ion  thereof. 
Thefe  common  recoveries  are  fi&itious  proceedings,  intro¬ 
duced  by  a  kind  of  pta  frcniSy  to  elude  the  flatute  de  don\sy 
which  was  found  fo  intolerably  mifehievous,  and  which  yet 
one  branch  of  the  legiflature  would  not  then  confent  to  repeal: 
and  that  thefe  recoveries,  however  clandeftinely  begun,  are 
now  become  by  long  ufe  and  acquiefcence  a  moft  common 
afturawce  of  lands  ;  and  are  looked  upon  as  the  legal  mode 
cf  conveyance,  by  which  a  tenant  in  tail  may  difpofe  of  his 
lands  and  tenements :  fo  that  no  court  will  fuffer  them  to 
be  ihaken  or  refle&ed  on,  and  even  a£ls  of  parliament  have 
by  a  fide-wind  countenanced  and  eflablifhed  them. 

This  expedient  having  greatly  abridged  eftates-tail  with 
regard  to  their  duration,  others  were  foon  invented  to  ftiip 
them  or  other  privileges.  The  next  that  was  attacked  was 
their  freedom  from  forfeitures  for  treafon.  For,  notwith- 
flanding  the  large  advances  made  by  recoveries,  in  the  com- 
pafs  of  about  threelcore  years,  towards  unfettering  thefe  in¬ 
heritances,  and  thereby  fubje&ing  the  lands  to  forfeiture, 
the  rapacious  prince  then  reigning,  finding  them  frequent¬ 
ly  refettled  in  a  fimilar  manner  to  fait  the  convenience  of 
families,  had  addrefs  enough  to  procure  a  flatute,  whereby 
all  eflates  of  inheritance  (under  which  general  words  eftates- 
tail  were  covertly  included)  are  declared  to  be  forfeited  to 
die  king  upon  any  convi$ion  of  high -treafon. 

The  next  attack  which  they  fuffered,  in  order  of  time, 
was  by  the  flatute  32  Hen.  VIII.  c.  28.  whereby  certain 
ieafes  made  by  tenants  in  tail,  which  do  not  tend  to  the 
prejudice  of  the  ifTue,  were  allowed  to  be  good  in  law,  and 
to  bind  the  ifTue  in  tail  But  they  received  a  more  violent 
blow  in  the  fame  feflion  of  parliament,  by  the  conftru&ion 
put  upon  the  flatute  of  fines,  by  the  flatute  32  Hen.  VIII. 
c.  36.  which  declares  a- fine  duly  levied  by  tenant  in  tail  to 
be  a  complete  bar  to  him  and  his  heirs,  and  all  other  perfons- 
claiming  under  fuch  entail.  This  was  evidently  agreeable 
to  the  intention  of  Henry  VII.  whofe  policy  it  was -(be¬ 
fore  common  recoveries  had  obtained  their  full  ftrength  and 
authority)  to  lay  the  road  as  open  as  poftible  to  the  alieua- 
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tion  of  landed  property,  in  order  to  weaken  the  overgrown  Tail 
power  of  his  nobles.  But  as  they,  from  the  oppofite  rea-  T  .  M  . 
ions,  were  not  eafily  brought  to  confent  to  fuch  a  provi-  __  —  y 
fion,  it  was  therefore  couched,  in  his  a&,  under  covert  and 
obfeure  expreflions.  And  the  judges,  though  willing  to 
conftrue  that  flatute  as  favourably  as  poftible  for  the  defeat~- 
ing  of  entailed  eftates,  yet  hefitated  at  giving  fines  fo  exten- 
five  a  power  by  mere  implication,  when  the  flatute  de  donis 
had  exprefsly  declared  that  they  fhould  not  be  a  bar  to  eftates- 
tail.  But  the  flatute  of  Henry  VIII.  when  the  do&rine  of 
alienation  was  better  received,  and  the  will  of  the  prince 
mare  implicitly  obeyed  than  before,  avowed  and  eftabliftied 
that  intention.  Yet,  in  order  to  preferve  the  property  of 
the  crown  from  any  danger  of  infringement,  all  eftates-tail 
created  by  the  crown,  and  of  which  the  crown  has  the  re* 
verfion,  are  excepted  out  of  this  flatute.  And  the  fame 
was  done  with  regard  to  common  recoveries,  by  the  flatute 
34  and  35  Hen.  VIII.  c  20.  which  enadls^that  no  feign¬ 
ed  recovery  had  againft  tenants  in  tail,  where  the  eltate  was 
created  by  the  crown,  and  .the  remainder  or  reverfion  con¬ 
tinues  ftill  in  the  crown,  fhall  be  of  any  force  and  efTefl. 

Which  'is  allowing,  indiredlly  and  collaterally,  their  full 
force  and  effefl  with  refpedl  to  ordinary  eftates  tail,  where 
the  royal  prerogative  is  not  concerned. 

Laftly,  by  a  flatute  of  the  fucceeding  year,  all  eftates-tail 
are  rendered  liable  to  be  charged  for  payment  of  debts  due 
to  the  king  by  record  or  fpecial  contradlj  as  fince,  by  the 
bankrupt- laws,  they  are  alfo  fubjefled  to  be  fold  for  the 
debts  contracted  by  a  bankrupt.  And,  by  the  conftruc- 
tion  put  on  the  flatute  43  Elia.  c.  4.  an  appointment  by 
tenant  in  tail  of  the  lands  entailed  to  a  charitable  ufe  is 
good  without  fine  or  recovery. 

Eftates-tail  being  thus  by  degrees  unfettered,  are  now 
reduced  again  to  almoft  the  fame  ftate,  even  before  iftue 
born,  as  conditional  fees  were  in  at  common  law,  after  the 
condition  was  performed  by  the  birth  df  iftue.  For,  firft, 
the  tenant  in  tail  is  now  enabled  to  alienate  his  lands  and  te¬ 
nements  by  fine,  by  recovery,  or  by  certain  other  means ; 
and  thereby  to  defeat  the  intereft  as  well  of  his  own  ifTue, 
though  unborn,  as  alfo  of  the  reverfioner,  except  in  the  cafe 
of  the  crown  :  fecondly,  he  is  now  liable  to  forfeit  them  for 
high  treafon  :  and,  laftly,  he  may  charge  them  with  reafon- 
able  Ieafes,  and  alfo  with  fuch  of  his  debts  as  are  due  to  the 
crown  on  fpecialtiesj  or  have  been  contra&ed  with  his  fel¬ 
low  fubjecls  in  a  courfe  of  extenfive  commerce. 

TAILZIE,  in  Scots  law,  the  fame  with  Tail.  Sec 
Law,  N°  clxxx*  9. 

TALAPOINS'or  Talopins,  priefts  of  Siam.-— They 
enjoy  great  privileges,  but  are  enjoined  celibacy  and  aufte- 
rity  of  life.  They  live  in  monafteries  contiguous  to  the-> 
temples:  and  what  is  fingular,  any  one  may  enter  into  the 
priefthood,  and  after  a  certain  age  may  quit  it  to  marry, 
and  return  to  fociety.  There  are  talapoinefles  too,  or  nuns, 
who  live  in  the  fame  convents,  but  are  not  admitted  till  they 
have  pafted  their  fortieth  year.  The  talapoins  educate  chil¬ 
dren  ;  and  at  every  new  and  full  moon  explain  the  precepts 
of  their  religion  in  their  temples  ;  and  during  the  rainy 
feafon  they  preach  from  fix  in  the  morning  till  noon,  and 
from  one  in  the  afternoon  till  five  in  the  evening.  They 
drefs  in  a  very  mean  garb,  go  bareheaded  and  barefooted  5 
and  no- perfon  is  admitted  among  them  who  is  not  Well  {kil¬ 
led  in  the  Baly  language*. 

They  believe  that  the  univerfe  is  eternal ;  but  admit  that 
certain  parts  of  it,  as  this  world,  may  be  deflroyed  aftd 
again  regenerated.  They  believe  iri  a  univerfal  pervading 
fpirit,  and  in  the  immortality  and  tranfmigration  of  the  foul* 
but  they  extend  this  laft  doArine,  not  only  to  all  animals, 
but  to  vegetables  and  rocks,  They  have  their  good  and 
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Talc, 


evil  genii,  and  particular  local  deities,  who  prefide  over  fo¬ 
re  ft  s^and  rivers,  and  interfere  in  all  fublunary  affairs. 

For  the  honour  of  human  nature,  we  are  happy  to  find  fo 
pure  a  fyftem  of  morality  prevail  among  thefe  people  :  It 
not  only  forbids  its  followers  to  do  ill,  but  enjoins  the  ne- 
cefiity  of  doing  good,  and  of  {lifting  every  improper  thought 
or  criminal  deli  re. 

Thofe  who  wifh  to  perufe  a  more  particular  account  of 
the  talapoins,  may  confult  Voyage  de  M,  de  la  Loubere  ; 
Sketches  relating  to  the  Hiftory,  &c.  of  the  Hindoos;  or 
Payne's  Geography. 

TALC,  in  mineralogy,  a  fpecies  of  foffil  arranged  under 
the  magnefian  earths.  In  Magellan’s  edition  of  Cronftedt’s 
Mineralogy,  it  is  confidered  as  a  fpecies  of  Mica,  and  has 
accordingly  been  mentioned  by  us  under  that  article.  On 
the  other  hand.  Dr  Kirwan  has  claffed  the  mica  under  the 
filicenus  earths,  while  he  places  talc  undei  the  magnefian. 
According  to  the  analyfis  of  Dr  Kirwan,  “  talc  confifts  of 
pure  magnefia,  mixed  with  nearly  twice  its  weight  of  filex, 
and  lefs  than  its  own  weight  of  argil.”  It  is  compofed  of 
broad,  flat,  and  fmootli  lamina,  or  plates.  There  are  two 
varieties  of  it,  the  Venetian  talc  and  Mufcovy  talc ;  -for  the 
difference  of  which,  fee  the  article  Mica. 

The  Venetian  talc  has  not  derived  its  name  from  being  a 
production  of  the  territories  of  Venice  (for  it  is  not  often 
to  be  met  with  in  that  country),  but  probably  from  being 
an  article  of  Venetian  commerce.  It  abounds  in  England, 
Norway,  Hungary,  Bohemia,  Spain,  and  in  many  countries 
of  Alia.  Venice  talc,  with  half  its  weight  of  alkaline  fait, 
may,  in  a  flrong  fire,  be  brought  into  perfect  fufion,  though 
uot  to  perfect  tranfparency  :  with  equal  its  weight,  or  lefs, 
of  borax,  it  runs  into  a  beautiful,  pellucid,  greenifh  yellow 
glafs.  Talc  does  not  melt  with  any  other  earth,  nor  even 
bake  or  cohere  with  any  but  the  argillaceous  :  Mixtures  of  it 


with  them  all  are  neverthelefs  brought  into  fufion  by  a  re- 
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Agricola  efteemed  It  to  have  been  a  fpecies  of  plafter-ftorie  j  Talent, 
and  in  fpeaking  of  it  he  remarks,  that  though  it  could  bear,  v— « 

without  being  injured,  the  heat  of  fummer  and  the  cold  of 
yet  the  largeft  mafles  of  it  were  wafted  by  the  rain. 


winter, 


It  differs  from  plafter-ftone  in  this  property,  that  it  does 
not,  after  being  calcined  and  wetted  with  water,  fwelt  and 
concrete  into  a  hard  ftony  fubftance*.  * 

Although  we  have  treated-  of  Mufcovy  talc  and  lapis  fpe-  ^[**.*^ 
cularis  as  the  fame,  we  are  not  ignorant  that  a  diftinc-  T  ' 
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markably  lefs  quantity  of  faline  matter  than  the  ingredients 
feparately  would  require.  Thus  equal  parts  of  talc  and 
chalk,  with  only  one- fourth  their  weight  of  borax,  melt  in 
no  very  vehement  heat  into  a  fine  tvaufparent  greenifh  glafs, 
©f  confiderable  hardnefs  and  great  luftre.  On  fubftituting 
gypfeou6  earths  to  chalk,  the  fufion  was  as  eafy,  and  the 
glafs  as  beautiful ;  in  colour  not  green,  but  yellow  like  the 
topaz.  Talc,  with  half  its  weight  of  fand,  and  a  quantity 
of  nitre  equal  to  both,  yielded  alfo  a  tranfparent  topaz  yel¬ 
low  glafs.  Several  further  experiments  on  talc  may  be  feen 
in  a  memoir  by  Mr  Pott  in  Jthe  Mem.  de  l' Acad .  de  Berlin , 
J746- 

Mufcovy  talc,  called  alfo  lapis  fpecularis ,  is  found  in  many 
parts.  The  ifland  of  Cyprus  abounds  with  it.  It  is  very 
common  alfo  in  Ruffia,  and  has  of  late  been  difcovered  to 
abound  in  the  Alps,  the  Apennines,  and  many  of  the  moun¬ 
tains  of  Germany.  It  is  imported  in  large  quantities  into 
England,  and  is  ufed  by  the  lanthorn-makers  inftead  of  horn 
in  their  nicer  works ;  by  the  painters  to  cover  miniature 
pictures  ;  and  by  the  micro fcope-makers  to  preferve  fmall 
©bje&s  for  viewing  by  glaftes.  The  ancients  ufed  it  inftead 
of  glafs  in  their  windows.  Borne  take  the  lapis  fpecularis  to 
have  been  a  fpecies  of  gypfum,  and  compofed  of  the  acid  of 
vitriol  and  calcareous  earth.  It  came  into  ufe  at  Rome  in 
the  age  o t  Seneca*;  and  foon  after  its  introduction  was  ap¬ 
plied  not  only  to  lighten  apartments,  but  to  protedl  fruit- 
trees  from  the  feverity  of  the  weather  ;  and  it  is  recorded, 
that  the  emperor  iberius  was  enabled,  principally  by  its 
•means,  to  have  cucumbers  at  his  table  during  almoft  every 
month  in  the  year.  Dr  Watfon  apprehends  it  is  ftill  ufed 
in  fome  countries  in  the  place  of  glafs ;  however,  it  is  well 
known,  that  it  was  fo  ufed  in  the  time  of  'Agricola  ;  for  he 
mentions j-  two  churches  in  Saxony  which  were  lighted  by  it. 


tion  lias  been  made  between  therm  by  fome  chemifts : 
but  as  we  have  found  a  greater  degree  of  confufion  on  this 
fubje£t  in  feveral  valuable  fyftems  of  mineralogy  than  we 
had  reafon  to  expe&,  we  continue  the  old  names  as  formerly, 
till  a  more  fatisfa&ory  analyfis  make  it  proper  to  apply  them 
differently. 

Talc  is  employed,  in  thofe  places  where  it  is  found  in  any 
conftdeiable  quantity,  in  compofitions  for  earthen  veftels ; 
and  by  fome  for  tefts  and  cupels.  From  its  fmoothnefs, 
undluofity,  and  brightnefs,  it  has  been  greatly  celebrated  as 
a  cofmetic  ;  and  the  chemifts  have  fijbmitted  it  to  a  variety 
of  operations,  for  procuring  from  it  oils,  falts,  tindlnrcs, 
magifteries,  See.  for  that  intention.  But  all  their  labours 
have  been  in  vain  ;  and  all  the  preparations  fold  under  the 
name  of  talc  have  either  contained  nothing  of  that  mineral, 
or  only  a  fine  powder  of  it. 

TALENT,  fignifies  both  a  weight  and  a  coin  very  com¬ 
mon  among  the  ancients,  but  very  different  among  different 
nations. 

The  common  Attic  talent  of  weight  contains  60  Attic 
minae,  or  6000  Attic  drachmae  ;  and  weighed,  according  to 
Dr  Arbuthnot,  56  lbs.  11  oz.  17^  gr»  Englifh  troy  weight. 
There  was  another  Attic  talent,  by  fome  faid  to  conlift  of 
80,  by  others  of  100  minae.  The  Egyptian  talent  was  80 
minae  ;  the  Antiochian  alfo  80  ;  the  Ptolemaic  of  Cleopa¬ 
tra  86y  ;  that  of  Alexandria  96  ;  and  the  Inlular  talent 
120.  In  the  valuation  of  money,  the  Grecian  talent,  accord¬ 
ing  to  Dr  Arbuthnot,  was  equal  to  60  minae,  or,  reckoning 
the  mina  at  L.  3  :  4  :  7,  equal  to  L.  193,  15s:  The  Syrian 
talent  in  this  valuation  confilled  of  15  Attic  minae;  the 
Ptolemaic  of  20  ;  the  Antiochian  of  60  ;  the  Euboic  of  60  ; 
the  Babylonic  of  70 ;  the  Greater  Attic  of  80  ;  the  Tyrian 
of  80  ;  the  Eginean  of  100;  the  Rhodian  of  100  ;  and  the 
Egyptian  of  80  minae. 

There  is  another  talent  much  more  ancient,  which  Dr 
Arbuthnot  calls  the  Homeric  talent  of  gold,  which  feems  to 
have  weighed  fix  Attic  drachms  or  three  darics,  a  daric 
weighing  very  little  more  than  a  guinea.  According  to 
this  talent,  fome  reckon  the  treafure  of  king  David,  parti¬ 
cularly  that  mentioned  1  Chron.  xxii,  14.  which,  according 
to  the  common  reckoning,  would  amount  in  gold  talents 
to  the  value  of  L.  547,500,000,  and  the  filver  to  above 
L.  342,000,000  ;  or,  reckoning  according  to  the  decuple 
proportion  of  gold  to  filver,  the  two  fums  would  be  equal. 
As  David  reigned  in  Judaea  after  the  fiege  of  T.roy,  it  is  not 
improbable  but  Homer  and  he  might  ufe  the  fame  numeral 
talent  of  gold. 

Among  the  Romans  there  were  two  kinds  of  talents,  the 
little  and  the  great  talent ;  the  little  was  the  common  talent ; 
and  whenever  they  fay  ficnply  talentumy  they  are  to  be  un- 
derftood  of  this.  The  little  talent  was  60  minae  or  Roman 
pounds  ;  the  mina  or  pound  eftimated  at  100  drachmae  or 
denarii :  it  was  alfo  eftimated  at  24  great  fefterces,  which 
amounted  to  60  pounds. 

The  great  talent  exceeded  the  lefs  by  one-third  part. 
Budaeus  computes,  that  the  little  talent  of  filver  was  worth 
L.  75  Sterling,  and  the  greater  L-  99  :  ^  :  ^  Sterling.  The 
greater  of  gold  was  worth  L.  1125  Sterling. 

Talent,  as  a  fpecies  or  money,  among  the  Hebrews, 
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kel  of  cold,  called  alfo  fiater,  and  weighing  only  4  drachms. 
,  The  Hebrews  reckoned  by  thefe  talents  as  we  do  by  pounds, 
See.  Thus  a  million  of  gold,  or  million  of  talents  0!  gold, 
amonp1  them,  was  a  million  of  fhekels  or  nummi ;  the  num- 
nuis  of  gold  being  the  fame  weight  with  the  fhekel,  viz. 
four  drachms.  ^  , 

But  the  Hebrew  talent  weight  of  filver,  which  they  call¬ 
ed  dear,  was  equivalent  to  that  of  3000  fhekels,  or  113  lb* 
10  oz.  1  dwt.  lOTgr.  Engliih  Troy  weight,  according  to 
Arbuthnot’s  computation. 

TALIACO THIS  (Gafpar),  chief  furgeon  to  the  great 
duke  of  Tufcany,  was  born  at  Boapnia  in  Italy  in  1553* 
He  wrote  a  Latin  treatife  intitled  Chirurgia  Notate  Curtis 
Mtmbrhy  in  which  he  teaches  the  art  of  engrafting  nofes, 
ears,  lips,  &c.  giving  reprefentations  of  the  inftruments  and 
proper  bandages  ;  though  many  are  of  opinion  that  he  never 
put  his  art  in  pra&ice.  However,  his  dodlrine  is  not  fmgu- 
lar ;  for  he  (hows  that  Alexander  Benedi&us,  a  famous  chi- 
rurgfcal  writer,  deferibed  the  operation  before. 

TALLIO  (lex  talionis),  a  fpecies  of  punifhment  in  the 
Mofaic  law,  whereby  an  evil  is  returned  fimilar  to  that  com¬ 
mitted  again  ft  us  by  another  ;  hence  that  expreflion,  “  Eye 
for  eye,  tooth  for  tooth.55  This  law  was  at  firil  inferted  in 
the  1 2  tables  among!!  the  Romans;  but  afterwards  fet  afide, 
and  a  power  given  to  the  prsetor  to  fix  upon  a  fum  of  money 
for  the  damage  done. 

TALISMANS,  magical  figures  cut  or  engraved  with 
fupcrftitious  obfervations  on  the  cliaradlerifms  and  configu¬ 
rations  of  the  heavens,  to  which  fome  aftrologers  have  attri¬ 
buted  wonderful  virtues,  particularly  that  of  calling  down 
eeleflial  influences.  The  talifmans  of  Samothrace,  fo  famous 
of  old,  were  pieces  of  iron  formed  into  certain  images,  and 
fet  in  rings  ;  thefe  were  efteemed  prefervatives  againfl  all 
kinds  of  evils.  There  were  likewife  talifmans  taken  from 
vegetables,  and  others  from  minerals. 

TALLAGE  ( tallagium),  from  the  French  faille,  is  meta¬ 
phorically  ufed  for  a  part  or  fhare  of  a  man’s  fubftance  carved 
"‘out  of  the  whole,  paid  by  way  of  tribute,  toll,  or  tax. 

TALLOW,  in  commerce,  the  fat  of  certain  animals  melt- 
ed  and  clarified.  It  is  procured  from  moil  animals,  but 
chiefly  from  bullocks,  fheep,  hogs,  and  bears.  Some  kinds 
of  tallow  are  ufed  as  unguents  in  medicine,  fome  for  making 
foap'and  dreiling  leather,  and  fome  for  making  candles.  See 
Chemistry,  nJ  1429. 

Tallow  Tree.  See  Croton. 

TALLY,  is  a  flick  cut  in  two  parts,  on  each  whereof  is 
marked,  with  notches  or  otherwife,  what  is  due  between 
debtor  and  creditor,  as  now  ufed  by  brewers,  &c.  And  this 
was  the  ancient  way  of  keeping  all  accounts,  one  part  being 
kept  by  the  creditor,  the  other  by  the  debtor,  &c.  Hence 
the  tallier  of  the  exchequer,  whom  we  now  call  the  teller . 
But  there  are  two  kirids  of  tallies  mentioned  in  our  flatutes 
to  have  been  long  ufed  in  the  exchequer.  The  one  is  term- 
cd  talliei  of  debt,  which  are  in  the  nature  of  an  acquittance 
for  debts  paid  to  the  king,  on  the  payment  whereof  thefe 
tallies  are  delivered  to  the  debtors,  who  carrying  them  to  the 
clerk  of  the  pipe- office,  have  there  an  acquittance  in  parch¬ 
ment  for  their  full  difeharge.  The  other  are  tallies  of  re¬ 
ward  or  allowance,  being  made  to  fheiiffs  of  counties  as  a 
recompenfe  for  fucli  matters  as  they  have  performed  to  their 
charge,  or  fuch  money  as  is  caft  upon  them  in  their  accounts 
o\  courie,  but  not  leviable,  &c.  In  the  exchequer  there  is 
a  tally-court,  where  attend  the  two  deputy- chamberlains  of 
the  exchequer  and  the  tally-cutter  r  and  a  tally  is  generally 
the  king’s  acquittance  for  money  paid  or  lent,  and  has  writ¬ 
ten  on  it  words  proper  to  expreis  on  what  occafion  the  mo¬ 
ney  is  received. 


to  be  paid  by  fo  much  a- week. 

TALMUD,  a  colle&ion  of  Jewifh  traditions.  There 
are  two  works  which  bear  this  name,  the  Talmud  of  Jeru- 
falem,  and  the  Talmud  of  Babylon.  Each  of  thefe  are 
compofed  of  two  parts ;  the  Mifhna,  which  is  the  text,  and 
is  common  to  both,  and  the  Gemara  or  commentary.  See 
Mishna  and  Gemara. 

The  Mifhna,  which  comprehends  all  the  laws,  Jnftitutions, 
and  rules  of  life  which,  befide  the  ancient  Hebrew  ferip* 
tures,  the  Jews  thought  themfelves  bound  to  obferve,  was 
compofed,  according  to  the  unanimous  teftimony  of  the 
Jews,  about  the  clofe  of  the  fecond  century.  It  was  the 
work  of  Rabbi  Jehuda  (or  Juda)  Hakkadofh,  who  was 
the  ornament  of  the  fchool  at  Tiberias,  and  1*3  faid  to  have 
occupied  him  forty  years.  The  commentaries- and  additions 
which  fucceeding  Rabbis  made  were  colledled  by  Rabbi  Jo- 
chanan  Ben  Eliezer,  fome  fay  in  the  5th,  others  fay  in  the 
6th,  and  others  in  the  7th  century,  under  the  name  of  Ge~ 
mar  a,  that  is,  completion  ;  becaufe  it  completed  the  Talmud. 
A  fimilar  addition  was  made  to  the  Mifhna  by  the  Babylo* 
nifh  dodlors  in  the  beginning  of  the  6th  century  according 
to  Enfeld,  and  in  the  7th  according  to  others. 

The  Mifhna  is  divided  into  fix  parts,  of  which  every  one 
which  is  intitled  order  is  formed  of  treatifes,  every  treatife 
is  divided  into  chapters,  and  every  chapter  into  mifhnas  of 
aphorifms.  In  the  firfi  part  is  difeufled  whatever  relates  to 
feeds,  fruits,  and  trees  :  in  the  fecond  feafts  :  in  the  third 
women,  their  duties,  their  diforders,  marriages,  divorces* 
contracts,  and  nuptials  :  in  the  fourth  are  treated  the  dama¬ 
ges  or  Ioffes  fuftained  by  beafts  or  men,  of  things  found,  de- 
pofits,  ufuries,  rents,  farms,  p^rtnerfhips  in  commerce,  inhe¬ 
ritance,  fales  and  purchafes,  oaths,  witneffes,  arrefb,  idola¬ 
try  ;  and  here  are  named  thofe  by  whom  the  oral  law  was* 
received  and  preferved :  in  the  fifth  part  are  noticed  what 
regards  facrifices  and  holy  things  :  and  the  fixth  treats  on 
purifications,  veffels,  furniture,  clothes,  houfes,  leprofyr 
baths,  and  numerous  other  articles.  All  this  forms  the  Miflv* 
na. 

As  the  learned  reader  may  wifh  to  obtain  fome  notion  of 
rabbinical  compofition  and  judgment,  we  fhall  gratify  his 
curiofity  fufficiently  by  the  following  fpecimen  :  u  Adam’* 
body  was  made  of  the  earth  of  Babylon,  his  head  of  the  land 
of  Ifrael,  his  other  members  of  other  parts  of  the  wo  rich 
R.  Meir  thought  he  was  compaft  of  the  earth  gathered  out 
of  the  whole  earth;  as  it  is  written,  thine  eyes  did  fiee  my  fib* 
fiance .  Now  it  is  elfewhere  written,  the  eye*  of  the  Lord  ars 
over  all  the  earth.  R.  Aha  exprefsly  marks  the  twelve  hour3 
in  which  his  various  parts  were  formed.  His  flature  was 
from  one  end  of  the  world  to  the  other  ;  and  it  was  for  hi3 
tranfgreffion  that  the  Creator,  laying  his  hand  in  anger  on 
him,  leflened  him  ;  for  before  (fays  R.  Eleazar),  *  with  his 
hand  he  reached  the  firmament.5  R.  Jehuda  thinks  his  fin 
was  herefy  ;  but  R.  Ifaac  thinks  that  *  it  was  nourifhing 
his  foreflrin.55 

The  Talmud  of  Babylon  is  moft  valued  by  the  Jews  5 
and  this  is  the  book  which  they  mean  to  exprefs  when  they 
talk  of  the  Talmud  in  general  An  abridgnient  of  it  wasv 
made  by  Maimonides  in  the  12th  century,  in  which  he  re¬ 
medied  fome  of  its  greatefl  abfurdities-.  The  Gemara  is  (luf¬ 
fed  with  dreams  and  chimeras,  with  many  ignorant  and  im¬ 
pertinent  queftions,  and  the  ftyle  very  coarfe.  The  Mifhna 
is  written  in  a  ilyle  comparatively  pure,  and  may  be  very 
ufeful  in  explaining  paflages  of  the  New  Teftament  where 
the  phrafeology  is  fimilar.  This  is  indeed  the  only  ufe  to 
which  Chriflians  can  apply  it  ;  but  this  renders  it  valuable,- 
Lightfoot  hasjudiciouily  availed  himfelf  of  fuoh  informatiorr 
as  he  could  derive  from  it.  Some  of  the  popes,  with  a  bar¬ 
barous 
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barous  zed,  and  a  timidity  of  fpirit  for  the  fuccefs  of  the  fyilem  it  ig  ranked  under  the  hmentace<r. 


Chriftian  religion,  which  the  belief  of  its  divinity  can  never 
excufe,  ordered  great  numbers  of  the  Talmud  to  be  burned. 
Gregory  IX.  burned  about  20  cart-loads,  and  Paul  IV. 
ordered  12,000  copies  of  the  Talmud  to  be  deftroycd. 

The  lad  edition  of  the  Talmud  of  Babylon,  printed  at 
Amfterdam,  is  in  12  vols  folio.  The  Talmud  of  Jerufalem 
is  in  one  large  folio. 

TALPA,  the  mole  ;  a  genus  of  quadrupeds  belonging 
to  the  order  of  fer <s  and  clafs  of  mammalia .  It  ha3  llx  une¬ 
qual  foreteeth  in  the  upper  jaw,  and  eight  in  the  lower  ; 
one  tufk  on  each  fide  in  each  jaw;  feven  grinders  on  each 
fide  above,  and  fix  below.  There  are  feven  fpecies ;  the 
European,  the  flava  or  American,  the  criftata,  longicaudata, 
fufca,  rubra,  and  aurea. 

The  European  mole  is  the  only  fpecies  of  this  animal 
found  in  Britain.  There  are  feveral  varieties  of  it ;  the 
black,  the  variegated,  the  white,  and  the  grey  mole.  This 
fpecies  inhabits  the  whole  of  Europe  except  Ireland,  where 
it  is  laid  no  moles  are  found.  It  is  alfo  common  in  the 
northerly  parts  of  A fia  and  Africa.  It  chiefly  frequents 
moift  fields  that  are  expofed  to  the  fun,  meadows,  arid  gar¬ 
dens  ;  through  thefe  it  conftru&s  fubterraneous  roads  or  gal¬ 
leries  in  every  direction  in  fearch  of  worms,  on  which  and 
the  larvae  of  infeCis  it  feeds,  and  not  at  all  on  vegetables, 
though  it  does  great  damage  by  loofening  the  roots  of  plants. 
It  is  mod  aCtive  in  its  operations  before  rain,  becauie  then 
the  worms  are  in  motion.  The  penis  of  the  male  is  exceed¬ 
ingly  long  in  proportion  ;  they  feem  to  pair  and  propagate 
in  fpring,  the  female  bringing  four  or  five  young  at  a  birth, 
which  are  placed  in  nefis  made  of  mofs,  leaves,  and  dried 
grafs,  under  the  larged  hillocks  of  the  field  ;  thefe  are  con- 
ftruCted  with  wonderful  ingenuity,  confiding  of  an  interior 
hillock,  furrounded  with  a  ditch,  which  communicates  with 
feveral  galleries,  on  purpofe  to  carry  off  the  moidure  ;  and 
the  ntft  is  covered  over  with  a  dome  of  earth,  like  the  flat 
arch  of  an  oven.  Moles  are  defiroyed  by  means  of  a  pafle 
compofed  of  palma-chrifli  and  white  hellebore,  or  by  flood¬ 
ing  the  fields  which  they  infeft  ;  though,  in  the  latter  cafe, 
they  fometimes  efcape  by  afeending  trees. 

This  fpecies  is  five  inches  and  three  quarters  in  length, 
and  its  tail  is  about  one  inch  long.  It  has  a  large  head, 
without  any  external  ears,  and  eyes  fo  very  fmall  and  fo 
completely  Aid  in  the  fur  as  to  make  it  vulgarly  believed 
that  it  has  none.  As  it  lives  entirely  below  ground,  it  has 
certainly  no  occafion  for  eyes  like  other  quadrupeds  ;  and 
as  it  probably  finds  its  food  by  its  fenfe  of  fmell,  which  is 
acute,  its  eyes  may  ferve  merely  as  a  fafeguard  to  warn  it 
when  it  happens  to  emerge  from  the  ground  to  return  to  its 
fubterraneous  dwelling.  This  warning  maybe  given  by  the 
light  falling  upon  its  eyes,  which  may  produce  a  painful 
fenfation.  For  the  truth  of  this  conjecture,  however,  we 
mull  refer  to  the  anatomift,  who  might  eafily  determine, 
from  the  ftruCiure  of  the  eyes,  what  purpofe  they  are  totted 
to  ferve 

TAMANDAU,  in  zoology.  See  Myrmecophaga. 

TAMARINDUS,  the  tamarind-tree,  in  botany:  A 
genus  of  plants  arranged  by  Linnaeus  under  the  clafs  of  tri - 
andria  and  order  of  monogynia  ;  but  Woodville,  Schreber, 
and  other  late  botanifts,  have  found  that  it  belongs  to  the 
clafs  of  7 nonodelphia  and  order  of  triandria.  In  the  natural 


There  is  only  one 
fpecies,  the  indie  a,  which  is  a  native  of  both  Indies,  of  A- 
merica,  of  Arabia,  and  Egypt,  and  was  cultivated  in  Bri-  ^ 
tain  before  the  year  163 

The  tamarind-tree  rifes  to  the  height  of  30  or  40  feet, 
fending  off  numerous  large  branches,  which  fpread  to  a  con- 
fiderable  extent,  and  have  a  beautiful  appearance  ;  the  trunk 
is  ereCt,  and  covered  with  rough  bark,  of  a  greyifh  or  affi- 
colour  ;  the  leaves  are  fmall  and  pinnated,  and  of  ayellowifh 
green  colour  :  the  flowers  refemble  the  papilionaceous  kind, 
and  grow  in  lateral  cluflers:  the  calyx  conftfts  of  four  leaves, 
and  the  corolla  of  three  petals,  which  are  of  a  yellowifh  hue, 
and  are  beautifully  diverfified  with  red  veins  :  the  fruit  is  a 
pod  of  a  roundiih  compreffed  form,  from  three  to  five  inches 
long,  containing  two,  three,  or  four  feeds,  lodged  in  a  dark 
pulpy  matter.  The  flowers  appear,  according  to  Jacquin, 
in  OClober  and  November;  but,  according  to  Dr  Wright, 
they  continue  during  the  whole  of  June  and  July,  and 
then  drop  off. 

The  pulp  of  the  tamarind,  with  the  feeds  connected  to¬ 
gether  by  numerous  tough  firings  or  fibres,  are  brought  to 
us  freed  from  the  outer  (hell,  and  commonly  preferved  in 
fyrup.  According  to  Long,  tamarinds  are  prepared  for 
exportation  at  Jamaica  in  the  following  manner  :  “  The 
fruit  or  pods  are  gathered  (in  June,  July,  and  Auguff)  when 
full  ripe,  which  is  known  by  their  fragility  or  eafy  breaking 
011  fmall  preffure  between  the  finger  and  thumb.  The  fruit, 
taken  out  of  the  pod,  and  cleared  from  the  fhelly  fragments, 
is  placed  in  layers  in  a  calk;  and  boiling  fyrup,  juft  before  it 
begins  to  granulate,  is  poured  in,  till  the  calk  is  filled  :  the 
fyrup  pervades  every  part  quite  down  to  the  bottom,  and 
when  cool  the  calk  is  headed  for  fale.”  He  oblerves,  that 
the  better  mode  of  preferving  this  fruit  is  with  fugar,  well 
clarified  with  eggs,  till  a  tranfparent  fyrup  is  formed,  which 
gives  the  fruit  a  much  pleafanter  flavour  :  but  as  a  princi¬ 
pal  medicinal  purpofe  of  the  pulp  depends  upon  its  acidity, 
which  is  thus  counter aCted  by  the  admixture  of  fugar,  it 
would  therefore  be  of  more  utility  if  always  imported  here 
in  the  pods.  The  fruit  produced  in  the  Eaft  Indies  is  more 
efteemed  than  that  of  the  Weft,  and  eafily  to  be  diftinguifh- 
ed  by  the  greater  length  of  the  pods,  and  the  pulp  being 
dryer  and  of  a  darker  colour. 

Ufes.  This  fruit,  the  ufe  of  which  was  firft  learned  of 
the  Arabians,  contains  a  larger  proportion  of  acid,  with  the 
•  faccharine  matter,  than  is  ufually  found  in  the  fruflus  acido -  ' 
du/cis ,  and  is  therefore  not  only  employed  as  a  laxative,  but 
alfo  for  abating  thirft  and  heat  in  various  inflammatory  com¬ 
plaints,  and  for  correcting  putrid  diforders,  efpecially  tliofe 
of  a  bilious  kind;  in  which  the  cathartic,  antifeptic,  and  re¬ 
frigerant  qualities  of  the  fruit  have  been  found  equally  nfe- 
ful.  When  intended  merely  as  a  laxative,  it  may  be  of  ad¬ 
vantage  to  join  it  with  manna,  or  purgatives  of  a  fweet  kind, 
by  which  its  ufe  is  rendered  fafer  and  more  effectual.  Three 
drachms  of  the  pulp  are  ufually  fufficient  to  open  the  body; 
but  to  prove  moderately  cathartic,  one  or  two  ounces  are 
required.  It  is  an  ingredient  in  tleftuarium  e  caflia ,  and  elec - 
tuarium  e  Jenna  or  lenitive  eleCtuary  (a). 

We  are  informed  by  Dr  Wright,  that  preferved  tamarinds 
are  kept  in  raoft  houfes  in  Jamaica  either  as  a  fweet-meat, 
or  fer  occafional  ufe  as  a  medicine.  See  Pharmacy,  n°  394 
and  305. 

TAMARIX, 


(a)  “  Tournefort  relates,  that  an  effential  fait  may  be  obtained  from  tamarinds,  by  diflolving  the  pulp  in  water,  and 
fetting  the  filtered  folution,  with  fome  oil  upon  the  furface,  in  a  cellar  for  feveral  months  ;  that  the  fait  is  of  a  fourifh 
tafte,  and  difficultly  diffoluhJe  In  water;  and  that  a  like  fait  is  fometimes  found  alfo  naturally  concreted  on  the  branches  of 
the  tree.  The  fait,  as  Beaume  obferves,  may  be  obtained  more  expeditioufly,  by  clarifying  the  decoCtion  of  the  tama¬ 
rind* 
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ramatis  TAMAIUX,  the  tamarisk,  in  botany:  A  genus  of 
H.  pjants  belonging  to  the  clafs  of  pcntandria ,  and  order  of  trU 
' gyntfl ;  and  in  the  natural  fyftem  ranging  under  the  13th 
^  order,  Succulent r.  The  calyx  is  quinquepartite  ;  the  petals 
are  five  ;  the  capfule  is  unilocular  and  trivalvnlar,  and  the 
feeds  paopous.  There  are  only  two  fpecies  known  ;  the 
galtca  or  French  tamarifk,  and  the  germanica  or  German  ta- 
mariflc. 

T AMBAC,  in  the  materia  medica.  See  Exc^cana. 
TAMBOUR,  in  archite&ure,  a  term  applied  to  the  Co¬ 
rinthian  and  Compofite  capitals,  as  bearing  fome  refemblauce 
to  a  drum  which  the  French  call  tambour .  Some  choofe  to 
call  it  the  vaft,  and  others  campana  of  the  bell. 

.  Tambour  is  alfo  lifed  for  a  little  box  of  timber  work, 
covered  with  a  ceiltnrr,  withinfide  the  porch  of  certain 
churches  ;  both  to  prevent  the  view  of  perfons  palling  by, 
and  to  keep  off  the  wind,  &c.  by  means  of  folding- doors, 
&c. 

Tambour,  alfo  denotes  a  round  courfe  of  flone,  feveral 
whereof  form  the  fhaft  of  a  column,  not  fo  high  as  a  dia¬ 
meter. 

Tambour,  in  the  arts,  is  a  fpecies  of  embroidery.  The 
tambour  is  an  inflrument  of  a  fpherical  form,  upon  which  is 
flretched,  by  means  of  a  firing  and  buckle,  or  other  fuitable 
appendage,  a  piece. of  linen  or  thin  filken  fluff;  which  is 
wrought  with  a  needle  of  a  particular  form,  and  by  means  of 
filken  or  gold  and  filver  threads,  into  leaves,  flowers,  or  other 
figures. 

TAMBOURIN,  is  the  name  of  a  dance  performed  on 
the  French  ilage.  The  air  is  lively,  and  the  movements  are 
quick. 

TAMERLANE,  or  Timur  Bek,  a  celebrated  prince 
and  conqueror.  At  the  age  of  25  he  attained  the  highefl 
dignities,  with  furprifing  courage,  and  an  ambition  aftonifh- 
ing  to  all  the  world.  Endeavouring  to  perfedl  the  great 
talents  which  he  had  received  from  nature,  he  fpent  nine 
years  in  different  countries  ;  where  his  great  fenfe  and  ele¬ 
vated  genius  appeared  in  councils  and  affemblies,  while  his 
intrepidity  and  valour,  whether  in  perfonal  combats  or  pitch¬ 
ed  battles,  drew  upon  him  the  admiration  of  all  mankind. 
He  made  himfelf  mailer  of  the  three  empires  of  Jagatay 
Khan,  Tufhi  Khan,  and  Hulaku  Khan;  fo  that  his  power, 
riches,  and  magnificence,  were  immenfe.  There  remain  vafl 
monuments  of  his  grandeur  in  the  cities,  towns,  caftles,  and 
walls,  which  he  built ;  in  the  rivers  and  canals  which  he  dug, 
as  well  as  the  bridges,  gardens,  palaces,  hofpitals,  mofques, 
and  monafleries,  which  he  ere&ed  in  divers  parts  of  Afia  in 
fo  great  a  number,  that  a  king  might  be  accounted  very 
powerful  and  magnificent,  who  fliould  have  employed  36 
years  only  in  building  the  great  edifices  which  Timur  cau- 
fed  to  be  founded. 

Timur,  according  to  the  hiflorian  Arabfnali,  was  in  his 
perfon  very  corpulent  and  tall.  He  had  a  large  forehead 
and  big  head.  His  countenance  was  agreeable,  and  his 
complexion  fair.  He  wore  a  large  beard,  was  very  flrong, 
and  well-limbed  ;  had  broad  fhoulders,  thick  fingers,  and 
long  legs.  His  conilitution  was  amazingly  vigorous;  but 
lie  was  maimed  in  one  hand  and  lame  of  the  right  fide.  His 
eyes  appeared  full  of  fire  ;  his  voice  was  loud  and  piercing  ; 
he  feared  nothing ;  and  when  far  advanced  in  years,  his  un- 
derflanding  was  found  and  perfedl,  his  body  vigorous  and  ro- 
buft,  his  mind  conflant  and  unfhaken  like  a  rock. 
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He  did  not  like  raillery,  and  could  not  hear  a  lie.  There  Tamerlan  e 
was  no  joking  or  fooling  before  him  ;  for  he  loved  the  na¬ 
ked  truth,  even  although  it  was  to  his  own  di  fad  vantage. 

He  neither  grieved  if  he  inifearried  in  any  attempt,  nor  ap¬ 
peared  overjoyed  on  any  great  fuccefs.  The  device  of  his 
feai  was,  “  I  am  fincere  and  plain.”  He  had  a  clear  and 
folid  under  {landing,  was  furprifingly  happy  in  his  conjec¬ 
tures  ;  vigilant,  a£live,  and  unfhaken  in  his  refolutions.  He 
took  great  delight  in  leading  hiftory,  and  was  well  verfed 
in  the  (late  of  countries,  provinces,  and  cities.  He  was  pe¬ 
netrating,  fubtle,  clofe,  and  diffembling  5  juft  by  inclination, 
liberal  from  difpofition  ;  but  ambition  had  in  a  great  mea- 
fure  extinguished  his  humanity  ;  war  had  familiarized  him 
to  blood  ;  and  his  religious  zeal  had  infpired  him  with  the 
mod  cruel,  implacable,  and  pernicious  fanaticifm. 

He  died  on  the  id  of  April  1405,  in  the  71ft  year  of  his 
age  and  36th  of  his  reign.  When  he  found  death  approach¬ 
ing,  he  fent  for  his  principal  officers,  declared  his  grandfon 
his  heir,  and  made  them  fwear  to  execute  his  will.  Having 
recommended  brotherly  love  and  concord  to  the  princes  hij 
children,  he  ordered  one  of  the  dotiors  to  read  the  Koran  at 
his  bed’s- head,  and  ofteq  repeat  the  unity  of  God.  At 
night  he  feveral  times  made  profeffion  of  his  belief,  “  That 
there  is  no  other  God  than  God,”  and  then  expired.  See 
Moguls,  n°  15,  &c. 

TAMTAM,  a  flat  drum  ufed  by  the  Hindoos,  refembling 
a  tabor,  but  it  is  larger,  and  founds  louder. 

TAMUS,  black  briony,  in  botany:  A  genus  of  plant* 
belonging  to  the  clafs  of  diced  a,  and  order  of  hexandria  ;  and 
in  the  natural  fyftem  ranging  under  the  1  ith  order,  Sarmen - 
tace <r.  The  male  and  female  flowers  are  both  fexpartite  ; 
there  is  no  corolla ;  the  ftyle  is  trifid  ;  the  berry  is  trilocu- 
lar  and  inferior,  and  contains  two  feeds.  There  are  'only 
two  fpecies  known ;  the  elephantipe3,  which  is  a  native  of 
the  Cape  of  Good  Hope,  and  we  believe  was  firft  deferibed 
by  LTIeritier  ;  and  the  communis. 

The  communis ,  or  common  black  briony,  is  a  native  of 
England,  but  has  not  been  obferved  growing  wild  in  Scot¬ 
land.  It  has  a  large  root,  which  fends  forth  feveral  long 
{lender  items :  the  leaves  are  large,  heart-fhaped,  dark  green, 
and  grow  on  long  footftalks  :  the  flowers  are  greenifh,  and 
the  berry  red.  It  flowers  from  May  to  Augufl,  and  is  fre¬ 
quent  in  hedges. 

TAN,  the  bark  of  the  oak  after  it  has  been  ground  and 
ufed  by  the  tanner.  The  fmaller  fort  is  generally  made  up 
in  little  fquare  cakes  called  turj, \  and  fold  for  firing.  The 
coarfer  fort  is  fometimes  dried  in  the  fun,  and  ufed  by  ba¬ 
kers  for  heating  their  ovens,  &c.  but  its  chief  ufe  is  for  ma¬ 
king  of  hot-beds  to  raife  pine-apples  and  other  plants. — * 

William  I  II.  introduced  the  ufe  of  it  from  Holland,  for  the 
purpofe  of  railing  orange  trees  ;  after  which  it  was  difeon- 
tinued  for  many  years  :  but  about  1719,  when  ananas  were 
firft  brought  into  England,  it  came  into  general  ufe,  and 
has  ever  fince  been  in  great  eftimation  with  gardeners  for 
all  the  purpofe3  of  forcing,  &c.  on  account  of  its  flrong 
and  lading  fermentation.  The  fmaller  the  tan  the  quicker 
it  heats  ;  but  the  larger  fort  acquires  heat  more  gradually 
and  retains  it  longer  :  the  fkilful  gardener  therefore  ufes  the 
one  or  the  other,  or  a  mixture  of  both,  according  to  the 
time  and  purpofe  for  which  it  is  wanted,  ft  is  fome  time 
after  the  tan  cofiies  out  of  the  tanner’s  pit  before  it  begin® 
to  heat,  and  therefore  it  is  not  fit  for  immediate  ufe  ;  but  ha- 
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rinds  with  whites  of  eggs,  then  filtering  it,  and  evaporating  it  to  a  proper  confidence,  and  fetting  it  to  cool :  the  fait 
moots  into  cryftals  of  a  brown  colour  and  very  acid  tafte ;  but  in  diffolving  and  cryftallizing  them  again,  or  barely  wafti- 
ing  them  with  water,  they  lofe  almofl  all  their  acidity,  the  acid  principle  of  the  tamarinds  feeming  not  to  be  truly  cry* 
^tallizable.”  Vide  Lewis's  Mat.  Med*  p.  633* 
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Tan3cetum  v{ng  JaJn  a  week  or  two,  it  enters  into  a  ftate  of  fermenta- 
11  tion,  and  if  put  into  hot-beds  properly  prepared,  will  re- 
tain  a  moderate  heat  for  three  or  four  months.  When  it 
becomes  ufelefs  for  the  hot-houfe,  it  is  faid  by  Miller  and 
others  to  be  an  excellent  manure  for  fome  kinds  of  land. 

The  word  tan  is  fometimes,  though  improperly,  ufed  for 
the  bark  itfelf,  which  is  the  chief  ingredient  in  the  tanning  of 
leather.  Oak  bark,  on  account  of  its  great  aftringency  and 
gummy-refinous  properties,  is  preferred  to  all  other  fub- 
ftances  for  the  purpofe  of  tanning,  as  it  not  only  preferves 
the  leather  from  rotting,  but  alfo,  by  condenhng  the  pores, 
renders  it  impervious  to  water.  See  Tanning. 

TANACETUM,  tansy,  in  botany:  A  genus  of  plants 
belonging  to  the  clafs  of  fyngenefta ,  and  order  of  polygamia 
fuperjluci ;  and  in  the  natural  fyftem  ranging  under  the  49th 
order,  Compofitx.  The  receptacle  is  naked ;  the  pappus 
fomewliat  emarginated ;  the  calyx  imbricated  and  hemifpheri- 
cal  ;  the  florets  of  the  radius  are  trilid,  and  fcarcely  diftin- 
guifhable.  Gmelin  has  enumerated  feven  ipecies  ;  of  which 
one  only  is  a  native  of  Britain,  the  vulgare. 

The  vu/gare ,  or  common  tanfy,  grows  three  or  four  feet 
high ;  the  leaves  are  bipinnated  and  ferrated  ;  the  flowers 
yellow,  and  terminate  the  branches  in  flat  umbels.  It  is 
found  fometimes  on  the  borders  of  fields  and  dry  banks  :  it 
abounds  at  Wark,  and  Ford-caftle  in  the  neighbourhood  of 
Kelfo,  on  the  borders  of  Scotland ;  and  on  the  fide  of  Gare- 
loch  on  the  weltern  coafl  of  Rofs-fhire  :  it  has  alfo  been 
found  in  Breadaibane.  It  flowers  generally  in  Auguft.  Of 
this  fpecies  there  is  a  variety  with  curled  leaves,  which  is 
therefore  called  curled  tanfy .  The  tanfy  has  a  bitter  tafte, 
and  an  aromatic  fmell  difagreeable  to  many  people. 

Ufes.  It  is  efteemed  good  for  warming  and  (lengthen¬ 
ing  the  flomach  ;  for  which  reafon  the  young  leaves  have^ 
obtained  a  place  among  the  culinary  herbs,  their  juice  be¬ 
ing  an  ingredient  in  puddings,  &c.  It  is  rarely  ufed  in 
medicine,  though  extolled  as  a  good  emmenagogiie.  A 
drachm  of  the  dried  flowers  has  been  found  very  beneficial 
in  hyfteric  diforders  arifing  from  fuppieflion.  The  feeds  and 
leaves  were  formerly  in  confiderable  efteem  for  deftroying 
worms  in  children,  and  are  reckoned  good  in  colics  and 
flatulencies.  In  fome  parts  of  Sweden  and  Lapland,  a  bath 
with  a,deco&ion  of  this  plant  is  made  ufe  of  to  aflifl  partu¬ 
rition.  See  Pharmacy,  n9  193. 

TANiECIUM,  in  botany  :  A  genus  of  the  anghfterma 
order,  belonging  to  the  didynam'ia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  25th  order,  Putaminea . 
The  calyx  is  morophyllous,  tubulated,  truncated,  and  entire 5 
the  corolla  long,  monopetalous,  and  white  ;  the  tube  cylin¬ 
drical  ;  the  lymbi  eredt,  fpreading,  and  nearly  equal ;  the 
fruit  a  berry  covered  with  a  thick  bark,  large,  oblong, 
internally  divided  into  two  parts ;  in  the  pulp  are  contained 
a  number  of  feeds.  There  are  only  two  fpecies  of  this  ge¬ 
nus  ;  the  jaroha  and  parafiUcum ,  both  natives  of  Jamaica. 
They  grow  by  the  fides  of  rivers,  and  climb  on  trees  and 
bufhes. 

TANAGRA,  tanager,  in  ornithology,  a  genus  of 
birds  belonging  to  the  order  of  pafferes.  The  beak  is  coni¬ 
cal,  acuminated,  emarginated,  almofl  triangular  at  the  bafe, 
and  inclining  a  little  towards  the  point.  Dr  Latham  has 
defcribcd  44  fpecies,  all  of  'which  are  of  foreign  extrac¬ 
tion. 

TANAIS,  or  Do:N.  See  Don. 

TANGENT  of  un  Arch,  is  a  right  line  drawn  perpen¬ 
dicularly  from  the  end  of  a  diameter,  palling  to  one  extre¬ 
mity  of  the  arch,  and  terminated  by  a  right  line  drawn  from 
the  centre  through  the  other  end  of  that  arch,  and  called 
the  fecant.  See  Geometry. 

TANGIER,  a  port-town  of  Africa,  in  the  empire  of 


Morocco  and  kingdom  of  Fez,  fituated  at  the  entrance  of  Tank 
the  Straits  of  Gibraltar,  in  W.  Long.  5.  50.  N,  Lat.  38.  49.  ^  I), 

In  1662,  this  place  belonged  to  the  Portuguefe,  and  was  af  nin£« 

given  to  king  Charles  II.  upon  his  marriage  with  the  In¬ 
fanta  of  Portugal :  but  he,  growing  weary  of  the  charge  of 
keeping  it,  caufed  it  to  be  blown  up  and  deftroyed  iti 
1684  ;  ever  fince  which  time  it  has  been  only  a  poor  fi filing 
town.  Anciently  it  was  called  Tingis ,  and  gave  name  to 
the  province  of  Mauritania  Tingitana. 

TANK,  in  the  language  of  Indoftan,  a  place  inclofed  for 
receiving  and  retaining  the  rain.  During  the  periodical  rains 
the  tanks  are  filled,  and  thus  in  the  dry  feafon  furnifh  water 
for  the  rice  fields  and  cattle.  Some  of  them  are  of  great  ex¬ 
tent,  meafuring  300  or  400  feet  on  the  fide  ;  they  are  of  a 
quadrangular  form,  and  lined  with  granite,  defending  in 
regular  fleps  from  the  margin  to  the  bottom 
^TANNER,  one  who  dieffes  hides  by  tanning  them.  See 
Tanning. 

Tanner  (Dr  Thomas),  an  Englifh  prelate  and  celebra¬ 
ted  antiquarian,  born  in  1674.  He  was  admitted  oi  Queen’s 
college  Oxford,  where  a  fimilarity  of  tafte  for  antiquities 
produced  a  clofe  friendfhip  between  him  and  Edmund  Gib- 
fon  afterwards  bifhop  of  Lo'ndon.  In  1697*  he  was  choien 
fellow  of  his  college  ;  and  having  already  publifhed  fome 
fpecimens  of  his  fkill  in  the  antiquarian  way,  foon  after  be¬ 
came  known  to  l)r  Moore  bifhop  of  Norwich,  who  made 
him  chancellor  of  his  diocefe.  In  1722,  he  was  made  arch¬ 
deacon  of  Norwich,  and  in  1731  bifhop  of  St  Afaph.  .  He^ 
died  at  Oxford  in  1735;  and  after  his  death  was  publifhed 
an  elaborate  work,  faid  to  have  -employed  him  for  40  yea^s, 
under  this  title,  Bibliotheca  Britannica  Hibernica,five  de  Scrip - 
toribus  qui  in  Anglia,  Scotia,  et  Hibernia ,  ad  f&culi  XVII.  ini- 
tium  floruerunt ,  &c. 

TANNING,  the  art  of  manufaCluring  leather  from  raw* 
hides  and  fkins. 

Before  we  detail  the  procefs,  it  may  be  proper  to  obferve* 
that  raw  hides  and  fkins  being  compofed  of  minute  fibres 
interfering  each  other  in  every  dire&ion,  the  general  ope¬ 
ration  of  tanning  confifts  chiefly  ip  expanding  the  pores,  and 
diffolving  a  fort  of  grealy  fubftance  contained  in  them;  and 
then,  by  means  of  the  aftringency  and  gummy-refinous  pro¬ 
perties  of  oak  bark,  to  fill  and  reunite  them,  fo  as  to  give 
firmnefs  and  duiabiiity. to  the  whole  texture.  But  this  theo. 
ry  has  been  controverted  by  fome  chemifts,  who  fuppofe 
that  the  animal  jelly  contained  in  the  fkin  is  not  diffolved, 
tut  unites  during  the  procefs  with  the  aftringent  principle 
of  the  bark,  and  forms  a  combination  infoluble  in  water.  .  t 

The  procefs  of  tanning  varies  confiderably,  not  only  in  Method  oil 
different  countries,  but  even  in  different  parts  or  the  fame^niimg- 
country.  The  following  is  the  method  moll  approved  and 
praclifed  in  London  and  its  vicinity,  where  the  beft  leather 
is  generally  allowed  to  be  manufactured. 

The  leather  tanned  in  England  confifts  chiefly  of  three 
forts,  known  by  the  name  of  butts  or  backs,  hides ,  and 
fkins.  . 

Butts  are  generally  made  from  the  ftouteft  and  heavieft 
ox  hides,  and  are  managed  as  follows  :  After  the  horns  are 
taken  off,  the  hides  are  laid  fmooth  in  heaps  for  one  or  two 
days  in  the  fummer,  and  for  five  or  fix  in  the  winter  :  they 
are  then  hung  on  poles,  in  a  clofe  room  called  a  fmoke-houfe, 
in  which  is  kept  a  frnouldering  fire  of  wet  tan  ;  this  occa- 
fions  a  fmall  degree  of  putrefa&ion,  by  which  means  the 
hatr  is  eafily  got  off,  by  fpreading  the  hide  on  a  fort  of 
wooden  horfe  or  beam,’  and  feraping  it  with  a  crooked 
knife.  The  hair  being  taken  off,  the  hide  is  thrown  into  a 
pit  or  pool  of  water  to  cleanfe  it  from  the  dirt,  8cc.  which 
being  done,  the  hide  is  again  fpread  on  the  wooden  beam, 
and  the  gteafe,  Ioofe  flefh,  extraneous  filth,  &c.  careiully 
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Fanning,  fcrubbcd  out  or  taken  ofF ;  the  hides  are  then  put  into  a  naceous  matter  (during  which  period  they  are  fevera!  times  Tanning 

fcraped  over  with  a  crooked  knife  to  work  out  the  dirt  and 
4  filth),  foftens  the  fkins,  and  prepares  them  for  the  reception 
of  the  ooze.  They  are  then  put  into  a  pit  of  weak  ooze, 
in  the  fame  manner  as  the  hides,  and  being  frequently  hand¬ 
led,  are  by  degrees  removed  into  a  ftronger  and  ftill  ftronger 
liquor,  for  a  month  or  fix  weeks,  when  they  are  put  into  a 
operatioii°(  which  is  called  raijing),  by  Mending  the  pores  very  ftrong  ooze,  with  frefh  bark  ground  very  fine,  and  at 
■  ’*'  **  1  i-i  *  i~ *i  the  end  of  two  or  three  months,  according  to  their  fub- 
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ze,  prepared  in  pits 

called  letches  or  taps  kept  for  the  purpofe,  by  in  hi  ling 
ground  bark  in  water  ;  this  is  termed  colouring  :  after  which 
they  are  removed  into  another  pit  called  a  /cowering,  which 
con  lifts  of  water  flrongly  impregnated  with  vitriolic  acid,  or 
with  a  vegetable  acid  prepared  from  rye  or  barley.  This 


of  the  hides,  occafions  thern  more  readily  to  imbibe  the 
ooze,  the  effeCl  of  which  is  to  aftringe  and  condenfe  the 
fibres,  and  give  firmnefs  to  the  leather.  The  hides  are  then 
taken  out  of  the  fcowering,  and  fpread  fmootli  in  a  pit  com* 
monly  filled  with  water,  called  a  binder ,  with  a  quantity  of 
ground  bark  ftrewed  between  each.  Alter  lying  a  month 
or  fix  weeks,  they  are  taken  up  ;  and  the  decayed  bark  and 
liquor  being  .  drawn  out  of  the  pit,  it  is  filled  again  with 
ftiong  ooze,  when  they  are  put  in  as  before,  with  bark  be¬ 
tween  each  hide.  They  now  lie  two  or  three  months,  at 
the  expiration  of  which  the  fame  operation  is  repeated  ; 
they  then  remain  four  or  five  months,  when  they  again  un¬ 
dergo  the  fame  procefs  ;  and  after  being  three  months  in  the 
lalt  pit,  are  completely  fanned,  unlefs  the  hides  are  fo  re¬ 
markably  ftout  as  to  want  an  additional  pit  or  layer. — The 
whole  procefs  requires  from  i  i  to  18  months,  and  fome- 
times  two  years*  according  to  the  fubftance  of  the  hide,  and 
diferetion  of  the  tanner.  When  taken  out  of  the  pit  to  be 
dried,  they  are  hung  on  poles  and  after  being  compreffed 
by  a  fteel  pin,  and  beat  out  fmootli  by  wooden  hammers 
called  beetles,  the  operation  is  complete  ;  and  when  thorough¬ 
ly  dry,  they  are  fit  tor  fale.  Butts  are  chiefly  ufed  for  the 
foies  of  flout  fhoes. 

The  leather  which  goes  under  the  denomination  of  hides 
is  generally  made  from  cow  hides,  or  the  lighter  ox  hides, 
which  are  thus  managed.  After  the  horns  are  taken  off,  and 
the  hides  wafhed,  they  are  put  into  a  pit  of  water  faturated 
with  lime,  where  they  remain  a  few  days,  when  they  are  ta¬ 
ken  out,  and  the  hair  fcraped  off  on  a  wooden  beam,  as  be¬ 
fore  deferibed  ;  they  arc  then  wafhed  in  a  pit  or  pool  of  wa¬ 
ter,  and  the  loofe  ftelh,  &c.  being  taken  off,  they  aie  remo¬ 
ved  into  a  pit  of  weak  ooze,  where  they  are  taken  up  and 
put  down  (which  is  technically  termed  handling)  two  or 
three  time%s  a-day  for  the  full  week:  every  fecond  or  third 
day  they  are  fhifted  into  a  pit  of  frefh  ooze,  fomewhat 
ilronger  than  the  former ;  till  at  the  end  of  a  month  or  fix 
weeks  they  are  put  into  a  ftrong  ooze,  in  which  they  are 
handled  once  or  twice  a-week  with  frefh  bark  for  two  or 
three  months.  They  are  then  removed  into  another  pit, 
called  a  layer ,  in  which  they  are  laid  fmooth,  with  bark 
ground  very  fine  ftrewed  between  each  hide.  After  re¬ 
maining  here  two  or  three  months,  they  are  generally  taken 
up,  when  the  ooze  is  drawn  out,  and  the  hides  put  in  again 
with  frefh  ooze  and  frefh  bark ;  where,  after  lying  two  or 
three  months  more,  they  are  completely  tanned,  except  a 
few  very  flout  hides,  which  may  require  an  extra  layer  :  they 
aie  then  taken  out,  hung  on  poles,  and  being1  hammered  and 
Imoothed  by  a  fteel  pin,  are,  when  dry,  fit  fi  r  fale. 

ri  liefe  hides  are  called  crop  hides  ;  they  are  from  to  to  18 
months  in  tanning,  and  are  ufed  for  the  foies  of  fhoes. 

Shins  is  the  general  term  for  the  fkins  of  calves,  feals,  hogs, 
dogs,  & c.  Tliefe,  after  being  wafhed  in  water,  are  put  in¬ 
to  lime-pits,  as  before  mentioned,  where  they  are  taken  up 
and  put  down  every  third  or  fourth  day,  for  a  fortnight  or 
three  weeks,  in  order  to  dilate  the  pores  and  diffolve  the 
gelatinous  parts  of  the  fkiu.  The  hair  is  then  fcraped  off, 
and  the  flelh  and  excrefcences  being  removed,  they  are  put 
into  a  pit  of  water  impregnated  with  pigeon-dung  (called  a 
grainer  or  majiring -),  forming  a  ftrong  alkaline  ley,  which  in 
a  week  or  ten  days  foaking  out  the  lime,  greafe,  and  fapo- 


ftance,  are  fufticieiitly  tanned ;  when  they  are  taken  out, 
hung  on  poles,  dried,  and  fit  for  fale. 

Tliefe  fkins  are  afterwards  drtffed  and  blacked  by  the 
currier  j  and  are  ufed  for  the  upper-leathers  of  fhoes,  boots, 

See. 

The  lighter  fort  of  hides,  called  dreffing  hides,  as  well  as 
horfe-hides,  are  managed  nearly  in  the  fame  manner  as 
fkins  ;  and  are  ufed  for  coach-work,  harnefs-work,  &c.  See.  j 

As  the  method  of  tanning  above  deferibed,  and  all  others  Sch».me<  to 
in  general  ufe,  aie  extremely  tedious  and  expeniive  in  their  Horten  the 
operation,  various  fchemes  have  at  different  times  been  lug-  the 
gefted  to  fhorten  the  procefs  and  leffen  the  expence. —  expence. 
Though  molt  of  thefe  fchemes  have  ultimately  proved  un- 
fuccefsful,  yet  it  in  a  work  of  this  kind  it  may  be  expelled 
that  we  fhould  not  pafs  them  over  wholly  unnoticed. 

Some  have  imagined,  and  perhaps  juftly,  that  cold  water 
alone  is  not  an  adequate  menftruum  for  extracting  the  refi- 
nous  qualities  of  bark,  however  aflifted  by  the  mucilage  of 
the  bark  and  of  the  fki.n  ;  a  deco&ion,  inftead  oi  Ample  in- 
fufion,  has  therefore  been  recommended  as  a  more  effectual 
mode  of  obtaining  thofe  properties. 

The  la(e  Dr  Macbride  of  Dublin  having  been  concerned 
in  a  leather  manufactory,  publifhed  in  1778  a  new  method 
of  tanning.  His  proje&ed  improvements  may  be  briefly 
claffed  under  two  heads  :  the  one  recommending  the  ufe  of 
vitriolic  inftead  of  vegetable  acid,  brewed  from  rye  or  barley  : 
the  other  fubflituting  lime-water ,  for  the  puipofe  of  extrac¬ 
ting  the  virtues  of  the  bark,  inftead  of  the  water  commonly 
ufed  by  tanners.  With  refpeCl  to  the  firft,  it  is  generally 
acknowledged  that  the  vitriolic  acid  is  very  proper  for  railing 
or  dlftending  the  pores  of  the  hides  intended  for  butts,  as  its 
operation  is  not  only  more  Ample  and  certain  than  the  acid 
formerly  ufed,  but  as  it  tends  more  effedlually  to  render  the 
texture  of  the  leather  firm  and  durable  :  it  is  therefore  It  ill 
preferred  by  the  moft  Ikilful  tanners.  As  to  lime-water  in- 
ftead  of  water,  it  has  been  found  inefficacious  ;  and  if  the 
utmofl  care  and  attention  be  not  obfeived,  the  leather  is  li¬ 
able  to  iuffer  much  *  injury.  Even  the  fhortening  of  the 
time  and  leflening  of  the  expence  (which  were  its  chief  re¬ 
commendations)  being  very  problematical,  it  is  now  almoft 
generally  exploded. 

A  very  in  renious  chemift  has  obferved,  that  it  is  necefla- 
ry,  on  account  of  a  chemical  combination  between  the 
aftringent  principle  and  the  animal  fubftance  in  the  procefs 
of  tanning,  that  free  accefs  fhould  be  given  to  the  pure  air  ; 
and  therefore  fuppofes  that  the  procefs  could  not  be  condudl-  #  Phil, 

ed  properly  in  clofe  veffels  *.  voTixvir 

The  methods  of  tanning  in  different  provinces  of  France 
are  fo  various,  fo  complicated,  and  fo  contrary  to  the  ac¬ 
knowledged  principles  of  the  manufacture,  that  it  would 
be  an  endlefs  and  ufeiefs  tafk  to  endeavour  to  detail  them  ; 
we  fliall  therefore  content  oarfelves  with  a  general  reference 
to  M.  de  la  Lande’s  elaborate  Treat ife  on  this  fubjeCt. 

It  has  been  faid,  that  every  part  of  the  oak  tree  contains 
a  great  portion  of  aftringent,  gummy-refinons  matter,  and 
will  therefore  tan  leather  as  effeClually  as  the  bark  itfelt. 

This  opinion,  which  was  firft  publifhed  in  1674- by  the  Ho¬ 
nourable  Charles  Howard  (Phil.  Tranf.  vol.  ix.),  has  fince 
been  countenanced  by  the  celebrated  Buffon  ;  who  adds,  that 
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Tanning,  the  baric  of  birch  will  anfwer  the  purpofe  of  tanning  even 

— v - x0}c  leather,  which,  it  is  well  known,  requires  the  flrongeft 

and  moll  penetrating  materials f. 

A  long  memoir,  written  by  M.  Gleditfch,  recommends 
the  leaves,  branches,  fruit,  and  flowers,  of  a  waft  number  of 
plants  as  fubllitutes  tor  oak  bark.  Heath  dried  and  pul- 
verifed,  pall  nuts,  and  the  bark  of  birch,  are  faid  by  M. 
Gefner  to  be  ufed  in  different  provinces  of  Germany.  Abbe 
Nollet  informs  us,  that  the  leaves  of  myrrh  are  ufed  by  the 
tanners  in  Naples.  In  Gorfica  they  make  ufe  of  the  leaves 
of  wild  laurel  dried  in  the  fun  and  beaten  into  powder, 
and  in  the  ifjand  of  St  Kilda  they  tan  with  the  tormentil 
root.  In  fomc  parts  of  Italy  leather  is  tanned  with  myrtle 
leaves.  In  Ruffia,  it  is  faid,  that  leather  is  tanned  with  the 
bark  of  willow  :  and  it  may  here  be  obferved,  that  a  late 
writer  has  recommended  the  extract  of  bark  to  be  made  in 
America,  in  order  to  leffen  the  expence  of  freight,  See.  in 
conveying  the  bark  itfelf  to  Europe. 

In  the  year  1765,  the  Society  of  Arts,  &c.  granted  a 
premium  of  L- too  for  the  difeovery  of  a  method  of  tan¬ 
ning  with  oak  faw-dufl ;  which  method  has  been  adopted  in 
Germany  :  and  the  Reverecd  Mr  Swaine  has  lately  revived 
the  exploded  fubfiitute  (mentioned  by  Glediltch  and  others) 
of  oak  leaves. 

The  following  propofal  was  communicated  to  the  Bath 
Society  for  extradling  the  effence  of  oak  baric  : 

Suppofe  (fays  the  author)  the  operator  has  at  hand  a  com¬ 
mon  family  brew-houfe,  with  its  neceffary  utenfils  ;  let  him 
procure  a  ton  of  good  oak  bark  ground  as  ufual  for  the  pit; 
and  having  placed  a  {trainer  to  the  maffi-tub,  fill  it  two- 
thirds  with  the  bark  ;  heat  as  much  water,  nearly  boiling, 
as  will  fnflciently  moiften  it,  and  mafh  it  well  together. 
After  it  has  Hood  about  two  hours,  draw  it  off  clear,  and  put 
it  into  a  calk  by  itfelf.  Make  a  fecond  extradl  with  a  fmaller 
quantity  of  boiling  water  than  before,  fo  as  to  draw  off  a 
quantity  nearly  equal  to  the  firfl,  and  put  that  alfo  into  the 
fame  cafk  with  the  former. 

Thefe  two  extracts  will  probably  contain  in  them  as  much 
of  the  virtues  of  the  bark  as  the  quantity  of  liquid  will  ab- 
forb. 

A  third  extradl,  rather  more  in  quantity  than  the  other 
two,  may  be  made  from  the  fame  bark,  and  as  foon  as  drawn 
off,  fhould  be  returned  into  the  copper  a^ain  when  empty, 
and  employed  for  the  firfl  and  fecond  mafh  of  a  quantity  of 
frefh  bark,  as  the  three  extradts  may  be  fuppofed  to  have 
carried  off  the  virtues  of  the  firfl.  Then  proceed  as  before 
till  all  the  bark  is  fleeped,  and  a  flrong  liquid  extradl  is 
drawn  from  it.  The  bark,  when  taken  out  of  the  copper, 
may  be  fpread  in  the  fun  to  dry,  and  ferve  as  fuel  in  the 
fucceeding  operations. 

The  next  procefs  is,  to  evaporate  the  watery  particles 
from  the  extradl  by  a  gentle  heat,  till  it  comes  to  the  con¬ 
fidence  of  treacle.  This  may  be  done  either  by  the  air  and 
heat  of  the  fun,  or  by  the  Hill  or  iron  pan  over  the  fire.  * 
Anthony  Day,  Efq;  of  London,  obtained  a  patent,  dated 
17th  July  1790,  for  a  new  method  of  tanning,  “  with  half 
the  b?rk  in  half  the  ufual  time.,,  This  plan  chiefly  con- 
fiHs  in  concentrating  the  bark  into  a  Hrong  extradl,  and  in 
fome  mechanical  improvements  in  the  conitrudlion  of  the 
tan- yard.  But  neither  the  one  nor  the  other  have  yet  been 
adopted. 

ihe  12th  May  1795,  a  patent  was  granted  to  Mr  Tuc¬ 
ker  of  Wickham,  Hants.  He  _  propofes  that  the  vat,  made 
of  wood,  be  inclofed  in  a  metallic  coating  or  copper  pit,  com¬ 
pletely  foldered,  to  prevent  the  efcape  of  any  of  the  fluid. 
This  is  to  be  furrounded  with  a  cafe  of  brick- work,  leaving 
an  interface  of  a  few  inches  ;  and  a  fire  is  to  be  made  in  a 
grate  near  the  bottom  of  the  pit,  to  keep  the  ooze  mode- 
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rately  warm,  and  thus  to  fhorten  the  procefs.  But  the  Tanning 
great  expence  of  thefe  triple  pits  ar.d  of  the  fuel,  it  is  to  be  Tantalus, 


feared,  will  counterbalance  any  advantages  which  might  o- 


therwife  be  derived  from  this  invention.. 

Monficur  Seguin’ of  Paris  has-  lately  fubmitted  to  the 
Frenclft  Convention  a  new  method  of  tanninir,  which  is  faid 
to  pofiefs  wonderful  advantages.  He  has  certainly  exploded 
the  ignorant  and  abfurd  fyHeras  of  the  French  tanners,  which 
we  have  above  hinted  at,  and  has  fhown  much  ingenuity 
and  chemical  knowledge  in  the  profeention  of  his  difdove- 
rics  ;  but  his  leading  principles  teem,  in  fadt,  to  be  nearly 
fimilar  to  thofe  which  have  been  long  known  and  pradtifed 
in  England. 

An  ingenious  manufacturer  in  London  has,  by  the  appli. 
cation  of  warm  air,  conveyed  by  means  of  flues  from  fiovei 
properly  conflrudted,  and  by  other  contrivances  not  gene 
rally  known,  confiderably  abridged  the  ufual  procefs  of  tan¬ 
ning.  Some  experiments  have  likewife  been  lately  made 
with  the  bark  of  afh  and  of  horfe-chefr.ut, 

A  fubfiitute  for  oak  bark,  the  price  of  which  has  lately 
been  enormous,  is  the  grand  dejideratum  in  the  manufacture 
of  leather.  MoH  of  thofe  above  enumerated  have  hitherto 
been  found  ineffectual ;  but  a  patent,  bearing  date  16th  Ja¬ 
nuary  1  794)  has  been  granted  to  Mr  Afhton  of  Sheffield, 
Yorkfhire,  for  his  difeovery  of  a  cheap  and  expeditious*.. me¬ 
thod  of  tanning  leather.  This  method  chiefly  conlifis  in 
applying  a  preparation  of  mineral  fubfiances  infiead  of  oak 
bark.  Thofe  which,  on  account  of  their  cheapnefs,  are  moH 
to  be  preferred,  are  the  drofs  of  coal-pits,  called  J'ulphur - 
Jlone  or  pyrites ,  and  the  yellow  ferruginous  earth  or  red 
ochre  ;  and,  in  general,  all  aflringent,  fulphureous,  or  vitrio- 
lated  fubfiances. 

If  this  difeovery,  which  is  yet  in  its  infancy,  ffiould  prove 
fuccei'sful,  it  may  caufe  a  material  alteration  in  the  procefs 
oi:  this  manutadture  ;  and  by  reducing  the  expence,  may  ul¬ 
timately  be  of  great  advantage  to  the  public.  Many  other 
experiments  are  now  making  in  England  for  the  improve¬ 
ment  of  tanning ;  and  as  there  are  many  perfons  of  ingenui¬ 
ty  and  knowledge  engaged  in  the  leather  manufa&ure,  much 
may  be  expedted  from  their  indufiry  and  fkiil.  ^ 

As  the  adts  of  Parliament  refpe&ing  leather,  &c.  are  very  0f 
numerous,  and  many  of  them  almoll  obiolete,  we  1-hall  refer  Parliament 
our  readers  to  Burn’s  Jufiice,  or  to  the  Statutes  at  Large.  reA-’ec" 
We  cannot,  however,  help  remarking,  that  the  adt  lea’ 

i  James  I.  cap.  2  2.  which  preferibes  the  mode  and  manner  in 
which  leather  fhall  be  tanned,  the  materials  to  be  ufed,  and 
the  time  to  be  employed,  is  fo  palpably  abfurd  and  oppref- 
five,  that  it  ought  to  be  immediately  repealed. 

The  revenue  arifing  from  the  duty  on  leather  tanned  in 
Great  Britain  (exclufive  of  oiled  leather)  is  upwards  ©f 
L.  200,000  per  annum . 

TANTALUS,  in  fabulous  hifiory,  king  of  Phrygia  and 
Paphlagonia,  was  the  fon  of  Jupiter  and  the  nymph  Plota. 

He  one  day  entertained  the  gods  at  his  table  ;  when,  to 
prove  their  divinity,  he  ferved  up  his  fon  Pelops  cut  in  pie¬ 
ces.  All  the  deities,  except  Ceres,  perceived  his  cruelty 
and  impiety,  and  would  not  touch  his  provifions.  I  hat 
goddefs,  whofe  thoughts  were  folely  employed  about  her 
daughter  Prolerpine,  inadvertently  eat  a  part  of  his  left 
fhoulder.  Pelops,  however,  was  reflored  to  life  ;  and  an 
ivory  fhoulder  given  him  in  the  room  of  that  which  had 
been  eaten  ;  while  Tantalus  was  thrown  into  Tartarus, 
where  he  was  punifhed  with  perpetual  hunsrer  and  thirfi. 

He  was  chained  in  a  lake  ;  the  water  of  which  reached  up 
to  his  chin,  but  retired  when  he  attempted  to  drink.  The 
branch  of  a  tree  loaded  with  fruit  hung  down  even  to  his 
lips,  but  on  his  attempting  to  pluck  the  fruit  the  branch 
fprung  upwards. 

7  Tan* 
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Lului  Tahtaius,  in  ornithology,  a  genus  of  birds  belonging 
l|  to  the  order  ©f  grallx.  The  bill  is  long,  Tubulated,  and 
I aormina.  fomewhat  crooked  ;  the  face  naked  ;  the  tongue  Ihort^and 

' — ^ -  the  feet  have  four  toes  palmated  on  the  under  part.  There 

are,  according  to  Dr  Latham,  2  3  fpecies  ;  of  which  the 
moit  remarkable  is  the  ibis ,  the  bird  fo  much  valued  by  the 
ancient  Egyptians. 

The  ibis  was  formerly  held  in  great  veneration  in  Egypt, 
on  account  of  its  utility  in  freeing  the  country  from  ferpents. 
Serpents  mull  therefore  have  been  numerous,  or  they  could 
not  have  been  very  offenfive  ;  and  the  ibis  muft  have  been 
numerous,  or  they  cbuld  not  have  been  ufeful.  Yet  we  are 
allured  by  Mr  Bruce,  that  the  ibis  is  at  prefent  unknown  in 
Egypt,  and  ferpents  are  no  nuifance ;  and  he  thinks  it  im- 
poffible  that  a  councry,  covered  with  water  for  live  months 
of  the  year  as  Egypt  is,  could  ever  have  abounded  with  fer¬ 
pents.  He  e*deavour,s,  however,  to  reconcile  the  accounts 
of  ancient  hiftorians  with  the  finite  of  Egypt. 

In  former  times,  when  Egypt  was  in  its  flourifhing  flate, 
the  inhabited  country  extended  much  farther  than  it  does 
at  prefent  ;  reaching  even  a  confiderable  way  into  the  fandy 
defert  of  Libya,  where  ferpents  have  their  abode.  Thefe 
parts  were  fupplied  with  water  by  immenle  lakes,  dug  by 
the  magnificent  princes  of  thofe  times,  and  filled  by  the  an¬ 
nual  inundation  of  the  Nile.  Thefe  frontier  diflridts 
would  naturally  be  infefled  with  vipers  from  the  Libyan  de¬ 
fert,  and  the  vaft  lakes  would  as  naturally  be  fupplied  by 
numbers  of  water- fowl,  of  which  the  ibis  is  a  fpecics.  This 
bird  being  likewife  an  enemy  to  ferpents,*  the  inhabitants 
would  foou  become  acquainted  with  liis  ufe,  and  their  fuper- 
fiitiou  would  loon  reward  him.  In  after  ages,  however, 
when  the  ancient  improvements  were  loft,  and  thofe  vafl 
lakes  dried  up  which  brought  the  ibis  thither,  the  ferpents 
cealed  to  give  any  offence,  becaufe  there  were  none  of  the 
human  fpecies  there  whom  they  could  annoy  ;  and  in  confe¬ 
ct  uence  of  the  want  of  water,  the  birds  ceafed  to  annoy 
them,  retiring  to  their  native  place  Ethiopia,  where  they 
continue  to  frequent  the  great  ftagnant  pools  which  are  com¬ 
mon  in  that  country. 

Mr  Bruce  found  a  bird  in  Abyffinia,  which,  after  compa¬ 
ring  it  with  the  description  ot  the  ancient  writers,  and  the 
embalmed  ibis  of  Egypt,  he  concludes  is  the  fame  with  the 
Egyptian  ibis.  It  is  called  abou  Marines,  fignifying  “  fa¬ 
ther  John,”  from  its  appearing  annually  on  St  John’s  day. 

This  bird  is  minutely  defer ibed  by  Mr  Bruce.  It  has  a 
beak  fliaped  like  that  of  a  curlew,  two-thirds  ftraight,  and 
the  remaining  third  crooked  ;  the  upper  pirt  of  a  green 
horny  fubftance,  and  the  lower  part  black.  It  meafures 
four  inches  and  an  half  from  the  occiput  to  the  place  where 
it  joins  the  beak.  The  leg,  from  the  lower  joint  of  the 
thigh  to  the  foot,  is  fix  inches  ;  the  bone  round  and  very 
ftrong  ;  and  from  the  lower  joint  of  the  thigh  to  where  it 
joins  the  body,  is  five  inches  and  a  half.  '1  he  height  of 
the  body  from  the  foie  to  the  middle  of  the  back  is  19 
inches  ;  the  aperture  of  the  eye  one  inch  ;  the  feet  and  legs 
black  :  three  toes  before  armed  with  fharp  and  ftraight 
claws  ;  and  a  toe  behind.  The  head  is  brown,  and  the  plu¬ 
mage  of  the  fame  colour  down  to  the  back,  or  the  place 
where  the  neck  and  hack  are  joined.  The  throat  is  white, 
as  well  as  the  back,  breaft,  and  thighs  ;  the  largeft  feathers 
of  the  wing  are  of  a  deep  black  for  13  inches  from  the  tail; 
and  fix  inches  up  the  back  from  the  extremity  of  the  tail  is 
black  likewife. 

TjNrjLus’s  Cup .  See  Hydrostatics,  n°  44. 

TANZY,  or  Tansy,  in  botany.  See  Tanacetum. 
TAORMINA,  a  ton  n  in  Sicily,  is  fituated  on  a  rock 
which  rifts  to  a  confzdenble  elevation  above  the  level  of  the 
and  is  iurrounded  by  other  rocks,  the  height  of  which 


is  fltll  more  confiderable.  It  is  88  miles  fouth  of  Medina,  Taormina- 
and  was  founded  by  a  colony  from  Naxos,  which  were  pro-  II 
bably  induced  to  choofe  the  fituation,  not  fo  much  on  ac- 
count  of  its  grandeur,  as  for  the  feemity  which  it  would 
afford.  It  is  alfo  very  vvholefome.  The  road  to  Taormina, 
up  the  north  Tide  of  the  hill  on  which  it  Hands,  is  very  fteep 
and  difficult  of  afcerit. 

Of  the  origin  of  Taormina,  as  of  other  cities,  almoft  no- 
thing  is  known  A  colony  from  the  ifle  of  Naxos  fettled 
at  the  foot  of  Etna,  at  no  ereat  diftance  from  the  fhore, 
and  at  about  a  league  or  a  league  and  an  half  from  the  pie- 
fent  fituation  of  Taormina.  Dionyfius  the  Tyrant  attack 
ed  this  colony,  and  either  took  or  fet  fire  to  their  city.  The 
inhabitants  retired  to  the  rocks  of  Mount  Taurus  ;  among 
which  they  found  a  trad!  of  ground  fufficiently  level,  and  of 
fufficient  extent,  for  them  to  raife  habitations  upon  it.  It 
was  a  fituation  in  which  they  might  be  fecure  from  every 
attack.  Here,  therefore,  they  built  a  city  ;  which,  after 
the  mountain,  they  named  T auromenivm.  It  was  at  length' 
raifed  to  a  very  flouriiliing  Hate  by  trade,  and  became  ce- 
lebrated  as  a  feat  of  the  arts.  There  are  Hill  many  remains 
to  be  feen,  which  fhow  that  the  fine  arts  muft  have  beeu 
cnce  fuccefsfully  cultivated  at  Tauromenium. 

Among  other  remains  of  the  ancient  Tauromenium,  ftill 
to  be  hen  at  Taormina,  there  is  a  ipacious  theatre.  Near 
the  theatre  is  a  tomb,  and  behind  the  tomb  a  large  natural 
grotto.  The  grotto  appears  to  have  been  anciently  adorn¬ 
ed  within  with  artificial  ornaments.  It  was  poffibly  confe- 
crated  by  the  Greeks  to  fome  rural  deity,  perhaps  to  the 
nymphs,  to  whom  the  ancient  heathens  uled  generally  to 
conlecrate  grottoes.  After  the  inhabitants  of  Taormina  em¬ 
braced  Chriftianity,  they  ftill  continued  to  vifit  this  grotto- 
with  devout  veneration.  Inftead  of  the  Pagan  divinities  to 
whom  it  had  before  been  facred,  they;  lubftituted  a  faint,  the  - 
venerable  Sg  Leonard,  inftead  of  the  fportive  nymphs.  But 
St  Leonard  did  not;  long  draw  crowds  to  this  grotto  ;  and 
the  Chiiftians  have  either  defaced  its  Pagan  decorations,  or 
fullered  them  to  fall  into  decay  by  the  injuries  of  time.  It 
is  now  black  and  fmoky  ; .  and  it  is  with  difficulty  that  any 
remains  of  the  Greek  paintings  with  which  it  was  once  or¬ 
namented  can  be  diflinguifhed.  Perhaps  it  might  be  facred 
to  Pales  rather  than  the  nymphs  :  She  was  the  protedtrefs 
of  flocks  ;  and  the  circumjacent  grounds  are,  and  always- 
have  been,  excellent  for  pafture. 

There  are  alio  to  be  feen  in  the  neighbourhood  of  Taor¬ 
mina  a  variety  of  tombs,  the  remains  of  a  gymnafinm,  with 
a  number  of  other  monuments  which  ftill  preferve  the.  me--  f 
mory  of  the  ancient  Tauromenium. 

TAPE-worm.  See  T^nia. 

TAPER,  Taferin g,  is  underftood  of  apiece  of  tim¬ 
ber,  or  the  like,  when  thick  at  one  end,  and  gradually  di- 
minilhing  to  the  other ;  as  is  t^ie  caie  in  pyramids,  cones,  s 
&c. 

To  meafure  Tjpfr -Timber,  Sec.  See  Sliding  Rule. 

TuSPhR- Bored,  is  applied  to  a  piece  of  ordnance  when  it* 
is  wider  at  the  mouth  than  towards  the  breech. 

Taper,  alfo  denotes  a  kind  ot  tall  wax  candle,  placed  in 
a  candleftiek,  and  burnt  at  funeral  pioceffions,  and  in  other 
church  lolemnitres. 

Tapers  are  made  of  different  fizes  ;  in  fome  places,  as  I- 
taly,  See.  they  are  cylindrical;  but  in  moft  other  countries,, 
as  England,  France,  &c.  they  are  conical  or  taper  ;  whence' 
poffibly  the  name;  unlefs  we  rather  choofe  to  derive  ta¬ 
per,  in  the  adje&ive  fenfe  from  the  lubftantive  taper,  in  the 
Saxon  tapen  or  tapon ,  cereus,  u  wax-candle.  Both  kinds  are. 
pierced  at  bottom  for  a  pin  in  the  candleftiek  to  enter.— 

There  are  two  ways  of  making  tapers,  the  firft  with  the 
ladle,  the  fecond  by  hand;  fox  which,  fee  Candle. 

Pafchal 
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Taper,  Pafchal  Taprr,  among  the  Romanifls,  is  a  large  taper, 
Taj  cftry.  w]iereon  the  deacon  applies  five  bits  of  frank  In  ceufe,  in 
holes  made  for  the  purpole,  in  form  of  a  crofs  ;  and  which 
he -lights  with  new  fire  iiv  the  ceremony  or  Eafter- Satur¬ 


day. 

The  Pontifical  makes  Pope  Zofimus  the  author  of  this 
ufage  ;  but  Baronius  will  have  it  more  ancient,  and  quotes 
a  hymn  of  Prndentins  to  prove  it.  That  pope  he  fuppofes 
to  have  only  eftablifhed  the  ufe  thereof  in  parifh-churches, 
which,  till  then,  had  been  retrained  to  greater  churches. 

F.  Papebroch  explains  the  original  of  the  pafchal  taper 
more  diftin&ly,  in  his  Conatvs  Chronko-  Hjftoricus,  Si c.  It 
feems,  though  the  council  of  Nice  regulated  the  day  where¬ 
on  Eafter  was  to  be  celebrated,  it  laid  it  on  the  patriarch  of 
Alexandria  to  make  a  yearly  canon  thereof,  and  to  fend  it 
to  the  pope.  As  all  the  other  moveable  feafts  were  to  be 
regulated  by  that  of  Eafter,  a  catalogue  of  them  was  made 
every  year ;  and  this  was  written  on  a  taper,  cereus>  which 
was  bleffed  in  the  church  with  much  folemtfity. 

This  taper,  according  to  the  abbot  Chaflclain,  was  not  a 
waX'Candle  made  to  be  burnt  ;  it  had  no  wick,  nor  was 
it  any  thing  more  than  a  kind  of  column  of  wax,  made  on 
purpofe  to  write  the  lift  of  moveable  feafts  on  ;  and  which 
would  fuffice  to  hold  that  lift  for  the  (pace  of  a  year. 

For  among  the  ancients,  when  any  thing  was  to  be  writ¬ 
ten  to  laft  for  ever,  they  engraved  it  on  marble  or  fteel ; 
when  it  was  to  laft  a  long  while,  they  wrote  it  on  Egyp¬ 
tian  paper  ;  and  when  it  was  only  to  laft  a  fhort  time,  they 
-contented  themfelves  to  write  it  on  wax.  In  procefs  of 
time  they  came  to  write  the  moveable  feafts  on  paper,  but 
they  ftill  faftened  it  to  the  pafchal  taper.  Such  is  the  origi¬ 
nal  of  the  benediction  of  the  pafchal  taper. 

TAPESTRY,  a  kind  of  cloth  made  of  wool  and  filk, 
adorned  with  figures  of  different  animals,  &c.  and  formerly 
ufed  for  lining  the  walls  of  rooms,  churches,  &c. 

The  art  of  weaving  tapellry  is  fuppofed  to  have  been  bor¬ 
rowed  from  the  Saracens  ;  accordingly  the  workmen  em¬ 
ployed  in  this  manufacture  in  Trance  were  formerly  called 
Sarazins  or  Sarazinois .  Guicciardini  aferibes  the  inven¬ 
tion  of  tapeftvy  hangings  to  the  inhabitants  of  the  Nether¬ 
lands  ;  but  he  has  not  mentioned  at  what  time  the  difeovery 
was  made.  This  art  was  brought  into  England  by  Wil¬ 
liam  Sheldon,  near  the  end  of  Henry  VIII. Vreign.  In 
1 6 1 9  a  manufacture  was  eftablifhed  at  Mortlake  in  Surry 
by  Sir  Francis  Crane,  who  received  L.  2000  from  King 
James  to  encourage  the  defign.  The  firlt  manufacture  of 
tapellry  at  Palis  was  fet  up  under  Henry  IV.  in  1606  or 
1607,  by  feveral  artifts  whom  that  .monarch  invited  from 
Flanders.  Under  Eouis  XIV.  the  manufacture  of  the  Go¬ 
belins  was  inftituted,  which  has  introduced  very  beautiful 
cloths,  remarkable  for  ftrength,  for  elegance  of  defign,  and 
a  happy'  choice  of  colours.  The  fineft  paintings  are  copied, 
and  eminent  painters  have  been  employed  in  making  defigns 
for  the  work. 


.  ^  apeftry-work  is  diftinguifhed  by  the  vVorkmen  into  two 
kinds,  viz.  that  of  high  and  that  of  low  warp  ;  though  the 
difference  is  rather  in  the  manner  of  working  than  in  the 
work  itfelf ;  which  is  in  cffeCt  the  fame  in  both  ;  only  the 
looms,  and  confequently  the  warps,  are  differently  fituated  ; 
thole  of  the  low  warp  being  placed  flat  and  parallel  to  the 
horizon,  and  thofe  of  the  high  warp  erc&ed  perpendicular¬ 
ly*  I  he  Englifh  anciently  excelled  all  the  world  in  the  ta- 
peltry  of  the  high  waip  ;  and  they  ftill  retain  their  former 
reputation,  tho  with  fome  little  change  :  their  low  warps  are 
fill  admired  5  but  as  for  the  high  ones,  they  are  quite  laid 
by  the  French  The  French,  before  the  Revolution, 
had  three  confider  able  tapeftry  manufa&ures  befides  that  of 
the  Gobelins  j  the  firft  at  Aubuffon  in  Auvergne?  the  fecond 
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at  Felletin  in  the  Upper  Marche,  and  the  third  at  Beauvais,  Tapeftry 
They  were  all  equally  eftablifhed  for  the  high  and  the  low'  — v— 
warp  ;  but  they  had  all  laid  aftde  the  high  warp  excepting 
the  Gobelins.  There  were  admirable  low  warps  likewife  in 
Flanders,  generally  exceeding  thofe  of  France;  the  chief  and 
aim  oft  only  Flemiih  manufa&ures  were  at  Biuffels,  Ant¬ 
werp,  Oudenard,  Lifle,  Tournay,  Bruges,  and  Valenciennes; 
but  of  the  ftate  o^  thefe  manufa&ures  now  we  are  ignorant. 

The  ufual  widths  of  tapeftry  are  from  two  ells  to  three 
ells  Paris  meafure. 

The  Manufacture  of  Tapeftry  of  the  High  Warp.  —  The 
loom  on  which  it  is  wrought  is  placed  perpendicularly  :  it 
confifls  of  four  principal  pieces  ;  two  long  planks  or  cheeks 
of  wood,  and  two  thick  rollers  or  beams.  The  planks  are 
fet  upright,  and  the  beams  acrofs  them,  one  at  the  top  and 
the  other  at  the  bottom,  or  about  a  foot  diftanee  fiom  the 
ground.  T  hey  have  each  their  trunnions,  by  which  they 
are  fufpended  on  the  planks, .and  are  turned  with  bars.  In 
each  roller  is  a  groove,  from  one  end  to  the  other,  capable 
of  containing  a  long  round  piece  of  wood,  faftened  therein 
with  hooks.  T  he  ufe  of  it  is  to  tie  the  ends  of  the  warp 
to.  The  warp,  which  is  a  kind  of  worfted,  or  twilled  wool¬ 
len  thread,  is  wound  on  the  upper  roller ;  and  the  work,  as 
fall  as  wove,  is  wound  on  the  lower.  Withinfide  the  planks, 
which  are  feven  or  eight  feet  high,  fourteen  or  fifteen  inches 
broad,  and  three  or  four  thick,  are  holes  pierced  from  top 
to  bottom,  in  which  are  put  thick  pieces  of  iron,  with  hooks 
at  one  end  Serving  to  fuflain  the  coat-flave  :  thefe  pieces  of 
iron  have  alfo  holes  pierced,  by  putting  a  pin  in  which  the 
ftavc  is  drawn  nearer  or  fet  farther  off ;  and  thus  the  coats 
or  threads  are  ftretched  or  loofened  at  pleafure.  The  coat- 
ftavc  is  about  three  inches  diameter,  and  runs  all  the  length  of 
the  loom  ;  on  this  are  fixed  the  coats  or  threads,  which 
make  the  threads  of  the  warp  crofs  each  other.  Irhas  much 
the  fame  effe&  Jiere  as  the  fpring-ftave  and  treddles  have  in 
the  common  looms.  The  coats  are  little  threads  faftened  to 
each  thread  of  the  warp  with  a  kind  of  Hiding  knot,  which 
forms  a  fort  of  jmfh  or  ring.  They  ferve  to  keep  the  warp 
open  for  the  paffage  of  broaches  wound  withfilks,  woollens, 
or  other  matters  uied  in  the  piece  of  tapeftry.  In  the  laft 
place,  there  are  a  number  of  little  flicks  of  different  lengths, 
but  all  about  an  inch  in  diameter,  which  the  workman  keeps 
by  him  in  bafkets,  to  ferve  to  make  the  threads  of  the  warp 
crofs  each  other,  by  pafling  them  h  crofs  ;  and,  that  the 
threads  thus  crofted  may  retain  their  proper  lituation,  a 
packthread  is  run  among  the  threads  above  the  flick. 

The  loom  being  thus  formed,  and  mounted  with  its  warp, 
the  firft  thing  the  workman  does  is  to  draw  on  the  threads 
of  this  warp  the  principal  lines  and  flrokes  of  the  defign  to 
be  represented  on  the  piece  of  tapeftry  ;  which  is  done  by 
applying  cartoons  made  from  the  painting  he  intends  to  co¬ 
py  to  the  fide  that  is  to  be  the  wrong  fide  of  the  piece, 
and  then,  with  a  black  lead  pencil,  following  and  tracing 
out  the  contours  thereof  on  the  thread  of  the  right  fide ; 
fo  that  the  ftrokes  appear  equally  both  before  and  be¬ 
hind. 

As  for  the  original  defign  the  work  is  to  be  finifhed  by, 
it  is  hung  up  behind  the  workmen,  and  wound  on  a  long 
llaff,  from  which  a  piece  is  unrolled  from  time  to  time  as  the 
work  proceeds. 

Befides  the  loom,  See.  here  deferibed,  there  are  three 
other  principal  inftruments  required  for  working  the  filk  or 
the  wool  of  the  woof  within  the  threads  of  the  warp  ;  theie 
are  a  broach,  a  reed,  and  an  iron  needle.  The  broach  is 
made  of  a  hard  wood,  feven  or  eight  inches  long,  and  two- 
thirds  of  an  inch  thick,  ending  in  a  point  with  a  little 
handle.  This  ferves  as  a  fhuttle  ;  the  filks,  woollens,  gold, 
or  filver,  to  fie  ufed  in  the  wrork  being  wound  on  it.  The 
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Tapeftry.  reed  or  comb  is  alfo  of  wood,  eight  or  nine  inches  long, 
and  an  inch  thick  on  the  back,  whence  it  grows  lefs  and 
lefs  to  the  extremity  of  the  teeth,  which  are  more  or  lefs 
apart,  according  to  the  greater  or  lefs  decree  of  finenefs  of 
the  intended  work.  Laftly,  the  needle  is  made  in  form  of 
the  common  needle,  only  bigger  and  longer.  Its  ufe  is  to 
prefs  clofe  the  wool  and  filks  when  there  is  any  line  or  co¬ 
lour  that  does  not  fit  well. 

All  things  being  prepared  for  the  work,  and  the  work¬ 
man  ready  to  begin,  he  places  himfelf  on  the  wrong  fide  of 
the  piece,  with  hi3  back  towards  the  defign  ;  fo  that  he 
works  as  it  were  blindfold,  feeing  nothing  of  what  he  does, 
and  being  obliged  to  quit  his  poll,  and  go  to  the  other  fide 
of  the  loom  whenever  he  would  view  am*  examine  the  piece, 
to  correct  it  with  his  prefling-needle.  To  put  filk,  See.  in 
the  warp,  he  fitfl  turns  and  looks  at  the  defigu  ;  then,  ta¬ 
king  a  broach  full  of  the  proper  colour,  he  places  it  among 
the  threads  of  the  warp,  which  he  brings  crofs  each  other 
with  his  fingers,  by  means  of  the  coats  or  threads  faftened 
to  the  ftaff;  this  he  repeats  every  time  he  is  to  change  his 
colour.  Having  placed  the  filk  or  wool,  he  beats  it  with 
his  reed  or  comb;  and  when  he  has  thus  wrought  in  feveral 
rows  over  each  other,  he  goes  to  fee  the  effc&s  they  have,  in 
order  to  reform  the  contours  with  his  needle,  if-'  there  be 
occafion.  As  the  work  advances,  it  is  rolled  upon  the  lower 
beam,  and  they  unrol  as  much  warp  from  the  upper  beam 
as  fuffices  them  to  continue  the  piece  :  the  like  they  do 
of  the  defign  behind  them.  When  the  pieces  are  wide,  fe¬ 
veral  workmen  may  be  employed  at  once. 

.  We  have  but  two  things  to  add  :  the  firft  is,  that  the 
high  warp  tapeflry  goes  on  much  more  {lowly  than  the  low 
warp,  and  takes  up  almoft  twice  the  time  and  trouble.  The 
fecond  is,  that  all  the  difference  that  the  eye  can  perceive 
between  the  two  kinds,  confiils  in  this,  that  in  the  low  warp 
there  is  a  red  fillet,  about  one  twelfth  of  an  inch  broad, 
running  on  each  fide  from  top  to  bottom,  which  is  wanting 
in  the  high  warp. 

M  mufadure  *  of  Tapeflry  of  the  Low  Warp.—  The  loom 
or  frame,  whereon  the  low  warp  is  wrought,  is  much  like 
that  of  the  weavers  ;  the  principal  parts  thereof  are  two 
flrong  pieces  of  wood  forming  .the  fides  of  the  loom,  and 
bearing  a  beam  or  roller  at  each  end  :  they  are  fuftained  at 
bottom  with  other  flrong  pieces  of  wood  in  manner  of 
trefles  ;  and,  to  keep  them  the  firmer,  they  are  likewife 
faftened  to  the  floor  with  a  kind  of  buttreffes,  which  prevent 
any  fhakmy,  though  there  are  fometimes  four  or  five*  work¬ 
men  leaning  on  the  fore- beam  at  once. 

The  rollers  have  each  their  trunnions,  by  which  they  are 
fuftained:  they  are  turned  by  large  iron  pins  three  feet  long. 
Along  each  beam  runs  a  groove,  wherein  is  placed  the  wich, 
a  piece  of  wood  of  about  two  inches  diameter,  and  almoft 
of  the  length  of  the  roller  :  this  piece  fills  the  groove  en¬ 
tirely,  and  is  faftened  therein,  from  fpace  to  fpace,  by  wood¬ 
en  pins.  To  the  two  wiches  are  faftened  the  two  extremi¬ 
ties  of  the  warp,  which  is  wound  on  the  farther  roller,  and 
the  work,  as  it  advances,  on  the  nearer. 

A  crofs  the  two  fides,  aftnoft  in  the  middle  of  the  loom, 
paffes  a  wooden  bar,  which  fuftains  little  pieces  of  wood,  not 
unlike  the  beam  o^  a  balance  :  to  thefe  pieces  are  faftened 
firings,  which  bear  certain  fpring-ftaves,  wherewith  the 
workman,  by  means  of  two  treddles  under  the  loom  where¬ 
on  he  lets  his  feet,  gives  a  motion  to  the  coats,  and  makes 
the  threads  of  the  warp  rife  and  fall  alternately.  Each 
loom  has  more  or  fewer  of  thefe  fpring-ftaves,  and  each  ftaff 
more  or  fewer  coats,  as  the  tapeftry  confifts  of  more  or  fewer 
threads. 

I  he  defign  or  painting  the  tapeftry  man  is  to  follow  is 
placed  underneath  the  warp ;  where  it  is  fuftained  from 
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fpace  to  fpace  with  firings,  by  means  of  which  the  defign  is  Tapeflry 
brought  nearer  the  warp. 

The  loom  being  mounted,  there  are  two  inftruments  ufed 
in  working  it,  viz.  the  reed  and  the  flute.  The  flute  does 
the  office  of  the  weaver’s  fhuttle ;  it  is  made  of  an  hard 
polifhed  wood,  three  or  four  lines  thick  at  the  ends,  and 
fomewhat  more  in  the  middle,  and  three  or  four  inches  long. 

On  it  are  wound  the  filks  or  other  matters  to  be  ufed  as  the 
woof  of  the  tapeftry.  The  comb  or  reed  is  of  wood  or  ivo¬ 
ry  ;  it  has  ufually  teeth  on  both  fides  ;  it  is  about  an  inch 
thick  in  the  middle,  but  diminifhes  each  way  to  the  extre¬ 
mity  of  the  teeth  :  it  ferves  to  beat  the  threads  of  the  woof 
clofe  to  each  other,  as  faft  as  the  workman  has  paffed  and 
placed  them  with  his  flute  among  the  threads  of  the  warp. 

The  workman  is  feated  on  a  bench  before  the  loom,  with 
his  brenft  againft  the  beam,  only  a  cufhion  or  pillow  between 
them  ;  and,  in  this  pofture,  feparating,  with  his  fingers, 
the  threads  of  the  warp,  that  he  may  fee  the  defign  under¬ 
neath,  and  taking  a  flute,  mounted  with  a  proper  colour,  he 
paffes  it  among  the  threads,  after  having  railed  or  lowered 
them,  by  means  of  the  treddles  moving  the  fpring-ftaves  and 
coats. 

Laftly,  To  prefs  and  clofe  the  threads  of  the  filk  or  yarn, 

&c.  thus  placed,  he  ftrikes  each  courfe  (/.  e.  what  the  flute 
leaves  in  its  pafling  and  coming  back  again)  with  the 
reed. 

TAPIOCA,  a  fpecies  of  ftarch,  which  the  Brazileans 
make  from  the  roots  of  the  caffada  plant,  which  is  already 
deferibed  under  its  botanic  name  Jatropha. 

TAPIR,  in  zoology,  a  quadruped  of  the  order  of  belluee^ 
refembling  the  hippopotamus,  has  the  fore-hooR  divided  into 
four,  and  the  hind  hoofs  into  three  parts.  The  nofe  of  the 
male  extends  far  beyond  the  lower  jaw,  is  {lender,  and  forms 
a  fort  of  probofeis ;  it  is  capable  of  being  contracted  or  ex¬ 
tended  at  pleafure,  and  its  fides  are  fulcated.  The  extre¬ 
mities  of  both  jaws  end  in  a  point,  and  there  are  ten  cutting 
teeth  in  each.  Between  them  and  the  grinders  there  is  a  va¬ 
cant  fpace  ;  and  there  are  ten  grinders  in  each  jaw,  The  ears 
are  erect,  the  eyes  fmall,  and  the  body  is  fhaped  like  that  of 
a  hog.  The  back  is  arched  ;  the  legs  are  fhoit ;  and  the 
hoofs  fmall,  black,  and  hollow.  The  tail  is  very  fmall.  The 
animal  grows  to  the  fize  of  a  heifer  half  a  year  old.  The 
hair  is  fhort  :  when  young,  it  is  fpotted  with  white  ;  when 
old,  of  a  dufky  colour.—  It  inhabits  the  woods  and  rivers  of 
the  eaftern  fide  of  South  America,  f  rom  the  Jfthmus  of  Da¬ 
rien  to  the  river  of  Amazons.  It  fleeps  during  day  in  the 
darkeft  and  Riickeft  foreft  adjacent  to  the  banks,  and  goes 
out  in  the  ni  rht-time  in  fearch  of  food.  It  lives  on  grafs, 
fu  <ar-canes,  and  on  fruits.  If  difturbed,  it  takes  to  the  water; 
fweems  very  well ;  or  finks  below,  and,  like  the  hippopota¬ 
mus,  walks  on  the  bottom  as  on  dry  ground.  It  makes  a 
fort  of  hiding  noile. — This  is  the  largefl  of  the  American 
animals. 

TAPPING,  in  general,  the  a&  of  piercing  a  hole  in  a 
veffel,  and  applying  a  tube  or  canula  in  the  aperture,  for  the 
commodious  drawing  off  the  liquor  contained  therein. 

Tapping,  in  fargery.  See  Surgery. 

TAPROBANE,  the  ancient  name  of  the  ifland  of  Cey¬ 
lon.  Sec  Ceylon. 

PAR.,  a  thick,  black,  un&uous  fubftanoe  obtained  chiefly 
from  old  pines  and  fir-trees  by  burning  them  with  a  clofe 
(mothering  heat.  It  is  prepared  in  great  quantities  in  Nor¬ 
way,  Sweden,  Germany,  Ruftia,  and  North  America,  and 
in  other  countries  where  the  pine  and  fi r  abound.  For  the 
method  of  obtaining  it,  fee  the  article  PiNus^age  765. 

Becher,  the  celebrated  chemift,  firft  propofed  to  make  tar 
from  pit-coal.  Manufactures  for  this  pijrpofe  have  beer* 
eftablifhed  many  years  ago  in  the  bifhopric  of  Liege,  and 
&  is 
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'Taranto  in  feveral  pRvts  of  England,  In  the  year  1781*  the  eatl  ol 
J1  #  Dundonald  obtained  a  patent  for  extra<?;in<?  tar  from  pit. 

Tar^~  Coal  by  a  new  procefs  of  diftillation  (fee  Coal,  page  8q.). 

Great  hopes  were  entertained  of  the  value  ot  this  difeo- 
very,  but  we  have  not  heard  that  it  has  anfwered  expec¬ 
tation. 

Tar,  which  is  well  known  for  its  economical  ufes,  is  pro¬ 
perly  an  empyreumatic  oil  of  turpentine,  and  has  been  much 
ufed  as  a  medicine  both  internally  and  externally  (fee  Phar- 
macy- Index.).  Tar-water,  or  water  impregnated  with  the 
more  foluble  parts  of  tar,  was  formerly  a  popular  remedy. 
See  Pharmacy,  n°  405. 

TARANTO,  the  ancient  T arentum,  a  fea  port  town 
of  Italy,  in  the  kingdom  of  Naples,  and  in  the  Terra  de 
Otranto.  It  is  a  ftrong  and  populous  place,  with  an  arch- 
biihop’s  fee,  and  the  title  of  a  principality.  It  is  Tested  on 
a  peninfuta,  and  is  defended  by  a  ftrong  cattle  ;  but  the  har¬ 
bour  is  choaked  up.  E.  Long.  17.  29.  N.  Lat.  40.  35. 

TARAN  TULA,  a  fpecies  of  Aranea,  fo  called  from 
Taranto,  the  place  where  they  are  faid  to  abound.  See 
Aranea;  fpecies  13. 

TARA  SCON,  an  ancient,  populous,  and  liandfome  town 
of  France,  in  the  department  of  the  Mouths  of  the  Rhone, 
and  late  province  of  Provence,  with  a  well-built  cattle,  feat- 
ed  on  the  river  Rhone,  oppofite  Beaucaire,  with  which  it 
communicates  by  a  bridge  of  boats.  Its  commerce  confifts 
in  oil,  brandy,  ftarcli,  and  fluffs  that  are  much  worn,  one 
fort  being  of  coarfe  (ilk,  and  the  other  of  the  fame  material 
and  wool.  It  is  10  miles  north  of  Arles,  and  375  fouth  by 
«aft  of  Paris.  E.  Long.  4.  45.  N.  Lat.  43.  46. 

TARAZONA,  a  ftrong  town  of  Spain,  in  the  kingdom 
of  Arragon,  and  on  the  frontiers  of  Old  Cattile,  with  a  bi- 
fhop's  fee.  It  is  feated  partly  on  a  rock,  and  partly  in  a 
fertile  plain,  on  the  river  Chiles.  It  was  taken  from  the 
Moors  in  1  ito.  W.  Long.  1.  26.  N.  Lat.  42.  10. 

TARCHONANTHUS,  flea-bane,  in  botany  :  A  ge¬ 
nus  of  plants  belonging  to  the  clafs  of fyngenefia,  and  to 
the  order  of  polygamia  aqualis  ;  and  in  the  natural  fyftem 
ranging  under  the  49th  order,  Compofita.  The  receptacle 
is  villous,  and  the  pappus  plumy  :  the  calyx  is  monophyl- 
lous,  turbinated,  and  half  divided  into  feven  fegments.  There 
are  only  three  fpecies  known  ;  the  camphoratus ,  glaberi  and 
eric  aides. 

TARE,  is  an  allowance  for  the  outfide  package  that 
contains  fuch  gpods  as  cannot  be  unpacked  without  de¬ 
triment  ;  or  for  the  papers,  threads,  bands,  See.  that  in- 
clofe  or  bind  any  goods  imported  loofe  ;  or  though  import¬ 
ed  in  calks,  chefls,  &c.  yet  cannot  be  unpacked  and  weigh¬ 
ed  neat. 

Tare,  or  vetch.  See  Vicja. 

TARGET,  a  kind  of  fhield  or  weapon  of  defence  made 
'ufe  of  by  the  ancients. 

TARG IONIA,  in  botany  ;  a  genus  of  plants  belong¬ 
ing  to  the  clafs  of  cryptogamia ,  and  natural  order  of  cilge. 
The  calyx  is  bivalved,  including  a  globular  body.  There 
is  only  one  fpecies  ;  the  hypophylla ,  which  13  a  native  of 
Great  Britain.  The  hypophylla,  or  vetch  targionia,  has 
leaves  about  a  quarter  of  an  inch  long,  of  a  heart-fhape,  in¬ 
serted,  and  growing  proftr^te  in  a  clump  together;  their 
upper  furface  is  green,  covered  with  wliitilh  papillae,  and 
their  lower  furface  is  black.  The  fru&ification  grows  at 
the  great  end  of  the  leaf  on*  the  lower  fide,  and  confitts  of 
two  concave  valves  or  hemifpheres,  of  a  reddifh  black  colour, 
inclofing  a  chocolate- coloured  globule,  refembling  the  feed 
of  a  tare  or  veten,  full  of  a  yellow  powder.  The  leaves  in- 
creafe  by  ffiooting  out  young  offsets  from  their  Tides  like 
the  polypus.  This  plant  is  found  in  the  north  of  England, 
aud  near  the  Tarbet  of  Cantirs  in  Scotland. 
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TARGUM,  a  name  given  to  the  Chaldee  para  phrafes  of  Trgum, 
the  books  of  the  Old  Teftament.  They  are  called  para-'^~-^rmm* 
phrafes  or  expositions,  becaufe  they  are  rather  comments  and 
explications  than  literal  tran nations  of  the  text.  They  are 
written  in  the  Chaldee  tongue,  which  became  familiar  to  the 
Jews  after  the  time  of  their  captivity  in  Babylon,  and  was 
more  known  to  them  than  the  Hebrew  itfelf.  So  that 
when  the  Hebrew  text  was  read  in  the  fynagoguc,  or  in  the 
temple,  they  generally  added  to  it  an  explication  in  the 
Chaldee  tongue  for  the  fervice  of  the  people,  who  had  but 
a  very  imperfect  knowledge  of  the  Hebrew  tongue.  It  is 
probable,  that  even  from  the  time  of  Ezra  this  enttom  be¬ 
gan,  fince  this  learned  feribe,  reading  the  law  to  the  people 
in  the  temple,  explained  it,  with  the  other  priefts  that  were 
with  him,  to  make  it  underftood  by  the  people  (Nehem. 
viii.  7— *9.). 

But  though  the  cuttom  of  making  thefe  forts  of  expofi- 
tions  in  the  Chaldee  language  be  very  ancient  among  the 
Hebrews,  yet  have  they  no  written  pnraphrafes  or  targums 
before  the  era  of  Onkelos  and  Jonathan,  who  lived  about  the 
time  of  our  Saviour.  Jonathan  is  placed  about  30  years  be¬ 
fore  Chrift,  under  the  reign  of  Herod  the  Great.  Onkelos  is 
fomething  more  modern.  The  targum  of  Onkelos  is  the 
moil  of  all  efteemed,  and  copies  are  to  be  found  in  which  it 
is  inferted  verfe  for  verfe  with  the  Hebrew.  It  is  fo  fhort 
and  fo  fimple,  that  it  cannot  be  fufpeffed  of  being  corrupted. 

This  parapliraft  wrote  only  upon  the  books  of  Mofes  ;  and 
his  ftyle  approaches  nearly  to  the  purity  of  the  Chaldee,  as 
it  is  found  in  Daniel  and  Ezra.  This  targum  is  quoted  in 
the  milna,  but  was  not  known  either  to  Enfebius,  St  Je¬ 
rome,  or  Origen. 

The  targum  of  Jonathan  fon  of  Uziel  is  upon  the  greater 
and  letter  prophets.  He  is  much  more  diffufe  than  Onkelos, 
and  efpecially  upon  the  letter  prophets,  where  he  takes  great 
liberties,  and  runs  on  in  allegories.  His  ttyle  is  pure  enough, 
and  approaches  pretty  near  to  the  Chaldee  of  Onkelos.  It  is 
thought  that  the  Jewifh  do&ors  who  lived  above  700  year* 
after  him  made  fome  additions  to  him. 

The  targum  of  Jofeph  the  Blind  is  upon  the  Hagiogra- 
pha.  This  author  is  much  more  modern,  and  lefs  efteemed 
than  thofe  we  have  now  mentioned.  He  has  written  upon 
the  Pfalms,  Job,  the  Proverbs,  the  Canticles,  Ecciefiattes, 

Ruth,  and  Efther.  His  ftyle  is  a  very  corrupt  Chaldee, 
with  a  great  mixture  of  words  from  foreign  languages. 

The  targum  of  Jerufalem  is  only  upon  the  Pentateuch  5 
nor  is  that  entire  or  perfect.  There  are  whole  verfes  want¬ 
ing,  others  tranfpofed,  others  mutilated  ;  which  has  made 
many  of  opinion  that  this  is  only  a  fragment  of  fome  ancient 
paraphrafe  that  is  now  loft.  There  is  no  targum  upon 
Daniel,  or  upon  the  books  of  Ezra  and  Nehemiah. 

Thefe  targums  are  of  great  ufe  for  the  better  underftand* 

Ing  not  only  of  the  Old  Teftament,  on  which  they  are  writ¬ 
ten,  but  alfo  of  the  New.  As  to  the  Old  Teftament,  they 
ferve  to  vindicate  the  genuinenefs  of  the  prefent  Hebrew 
text,  by  proving  it  to  be  the  fame  that  was  in  ufe  when 
thefe  targums  were  made,  contrary  to  the  opinion  of  thofe 
who  think  the  Jews  corrupted  it  after  our  Saviour’s  time. 

They  help  to  explain  many  words  and  phrafes  in  the  He¬ 
brew  original,  and  they  hand  down  to  us  many  of  the  an¬ 
cient  cuftoms  of  the  Jews.  And  fome  of  them,  with  the 
phrafeologies,  idioms,  and  peculiar  forms  of  fpeech,  which, 
we  find  in  them,  do  in  many  inftances  help  as  much  for 
the  better  illuftration  and  better  underftanding  of  the  New 
Teftament  as  of  the  Old  ;  the  Jerufalem  Chaldee  dialed,  in 
which  they  are  written,  being  the  vulgar  language  of  the 
Jews  in  our  Saviour’s  time.  They  alfo  very  much  ferve  the 
Chriftian  caufe  againft  the  Jews,  by  interpreting  many  of  the 
prophecies  of  the  Meffiah  in  the  Old  Teftament  in  the  fame 

manner 
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Tarjf  manner  as  the  Chriftians  do.  Many  inftances  are  produced 

II  to  this  ptirpole  by  Dr  Prideaux  in  his  Connect,  of  the  Hift . 

Tartary.  ^ tjje  gig  anJ  pfeiw  Tefl.  vol,  iv.  p.  777,  &c. 

;  Thefe  targums  are  piiblifhed  to  the  belt  advantage  in  the 

fecond  edition  of  the  great  Hebrew  Bible  fet  forth  at  Ba- 
iil  by  Buxtorf  the  father,  anno  1610;  for  he  has  rectified 
the  Chaldee  text,  and  reformed  the  vowel  pointings  in  it  : 
the  targums  having  at  frit  been  written  without  vowel 
points,  which  were  afterwards  added  very  erroneoufly  by 
feme  Jews. 

.  TARIF,  a  table  or  catalogue  containing  the  names  of 
different  forts  of  merchandize,  with  the  duties  to  be  paid  as 
fettled  by  authority  amongft  trading  nations. 

TARPA  (Spurius  Mecius),  a  Latin  critic  in  the  time 
cf  Julius  Caefar  and  AugufLis.  He  had  his  tribunal  in  the 
temple  of  Apollo,  where,  with  four  affiftants,  he  paffed  fen- 
tcnce  on  the  works  of  the  poets.  Cicero  and  Horace  make 
honourable  mention  of  this  critic. 

TARPAULIN,  a  piece  of  canvafs,  well  tarred  over,  to 
keep  off  the  rain  from  any  place.  The  term  is  alfo  often 
applied  in  a  burlefque  fenle  to  a  perfon  that  has  been  all  his 
life  bred  to  the  fea. 

*1 ARPEIAN,  in  Roman  antiquity,  an  appellation  given 
to  a  deep  rock  in  Rome  ;  whence,  by  the  law  of  the 
twelve  tables,  thofe  guilty  of  certain  crimes  were  precipi¬ 
tated.  It  took  its  name  from  Tarpeia,  a  veflal  virgin, 
who  was  killed  by  the  Sabines,  as  related  under  the  article 
Rome,  n°  24. 

I  ARQUIN  the  Elder,  king  of  Rome,  fucceeded  Ancus 
Martius  615  B.  C.  See  Rome,  n°  35— 40. 

Tarvuin  the  Prone],  a  tyrant  and  ufurper.  See  the  ar¬ 
ticle  Rome,  n°  49 — 51,  &c. 

PARRAGON,  or  dragon-wort.  See  Artemisia. 
TARROCK,  in  ornithology,  a  fpecies  of  Larus. 

.  *1 ARSHISH,  or  Tartessus,  a  town  frequently  men¬ 
tioned  by  ancient  authors,  the  lituation  of  which  it  is  difficult 
to  a  fee  1  tain.  See  the  opinions  of  Mr  Bruce  and  Dr  Doig 
on  this  fubjeft  under  the  article  Ophir. 

TAR. LAN,  in  fea  language,  a  fmall  coafling  veffel  navi¬ 
gated  in  the  Mediterranean  fea,  and  having  only  one  mail 
and  a  bowfprit,  the  principal  fail,  which  is  extremely  large, 
being  extended  by  a  lateen-yard.  When  tartans  put  up  a 
fquare  fail,  it  is  called  ifaii  of  fortune. 

FAR  PAR,  a  hard  foil'd  fubflance  which  feparates  from 
wine  after  complete  fermentation,  and  adheres  to  the  top 
and  fides  of  the  calks.  See  the  Index  to  Chemistry  and 
Pharmacy. 

TARTARY,  a  very  large  country  of  Afia,  fituated 
etween  570  and  1600  of  E.  Long,  reckoning  from  the 
welt  end  of  the  ifle  of  Ferro,  and  between  370  and  55° 
of  Lat.  It  is  .bounded  on  the  north  by  Siberia,  or  that 
part  of  Afia  which  belongs  to  Ruffia  ;  on  the  welt  by  the 
nvers  Don,  Wolga,  and  Kama,  which  feparate  it  from 
Ruffia;  on  the  fouth  by  the  Euxine  and  Cafpian  Seas, 
Karazm,  the  two  Bukhanas,  China,  and  Korea ;  and  on 
the  eaft,  by  the  Oriental  or  Tartarian  ocean.  It  extends 
Lorn  ealt  to  weft  the  {pace  of  104  degrees  in  longitude,  or 
^  45  g^Ggraphlcal  miles ;  but  its  breadth  is  not  proportion¬ 
able,  being  not  above  960  miles  where  broadeft,  and  where 
narrowed  330. 

1  his  vail  region  is  divided  into  two  great  parts ;  the  one 
called  the  Weftern ,  the  other  the  E after n  Tartary . 
v  Tartary,  which  is  much  more  extenllve  than 

tne  Ha ltern,  containing  739  degrees  of  longitude  out  of 
IOI,  is  inhabited  by  a  great  number  of  nations,  or  tribes 
ot  people,  who  are  called  Mungh  or  Mungals,  by  them- 
(dons!  ’  3nd  Mo&uU  °r  Tartars>  indifferently,  by  other  na- 
Vol.  XVIII.  Part  1, 
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1  he  principal  mountains,  or  rather  chains  of  mountains,  Tarf 
found  in  this  part  of  Great  Tartary,  may  be  divided  into 
three  dalles  :  firll,  thofe  which  run  along  the  northern  bor¬ 
ders  of  it  ;  and  though  perhaps  not  always  contiguous,  or 
of  the  fame  denomination,  go  under  the  general  name  of 
U/ucr  Tag,  or  Barr,  that  is,  the  Great  Mountain.  Secondly, 
thofe  which  make  the  foutheni  bounds,  and  are  called 
Kichig  Tag,  or  the  Lejftr  Mountain.  The  third  great 
chain  is  called  Mount  Altay,  lying  nearly  in  the  middle, 
between  the  Cafpian  Sea  and  Eaftern  Tartary,  and  ex- 
tending  between  the  other  two,  in  about  the  noth  degree 
of  longitude. 

The  principal  rivers  of  Weftern  Tartary,  befides  the  Dnie¬ 
per,  Don,  and  Wolga,  are  the  Jaik  or  Yaik,  and  Yem, 
both  descending  from  the  Ulug  Tag,  and  falling  into  the 
Cafpian  Sea  on  the  north  fide  :  the  river  Ili  or  Khonghis, 
which  rifes  out  of  the  Kichug  Tag,  on  the  borders  of  Lit¬ 
tle  Bukharia,  and  runs  north-weft  into  the  lake  Palkafi, 
which  is  about  forty  miles  long,  and  30  broad,  in  latitude 
48°,  longitude  970,  reckoning  from  the  ifle  of  Ferro  :  on 
this  river  the  khan  of  the  Eluths  or  Kalmucks  ufually  re- 
fides  :  the  river  Irtiffi,  Irtis,  or  Erchis,  which  rifes  in  Mount 
Altay,  and  runs  weft  ward,  inclining  to  the  north,  between 
two  branches  of  it,  into  the  lake  Say  fan,  Saffan,  or  Ifan, 
called  alfo  Honhotu-Nor,  90  miles  long  from  weft  to  eaft, 
and  40  broad,  in  latitude  470  30',  longitude  104°  ;  from 
whence  iffiiing  again,  it  paffes  north-weft,  through  part  of 
Siberia,  and  falls  into  the  Oby,  which  has  its  fource  in  the 
fame  mountain,  about  one  degree  to  the  north  of  that  of  the 
Irtifh  ;  and  feven  or  eight  degrees  to  the  north-eaft  rifes  the 
Kem  or  Jenifea,  which  runs  weftward  for  the  fpace  of  fevea 
or  eight  degrees,  and  then  turning  northward  enters  Siberia. 

The  next  river  of  note  is  the  Selinga,  which  rifes  out  of  the 
lake  Kofogol,  Hutuktu  or  Khutuktu,  which  is  70  miles 
long  from  fouth  to  north,  and  20  broad,  in  latitude  520, 
longitude  1 180,  not  far  from  the  fource  of  the  Jenifea,  and 
taking  a  fweep  fouthwatd,  round  by  the  eaft,  falls  north¬ 
ward  into  the  lake  Baykal  in  Siberia,  about  30  leagues 
north-weft  of  the  city  Selinghinfkoy,  which  (lands  upon  it. 

Into  the  Selinga  runs  the  Orkon,  coming  from  the  Youth- 
weft  ;  and  into  the  Orkon  the  Tula,  riling  eaft  ward  in 
Mount  Kentey.  On  the  fame  mountain  rifes  alfo  two  other 
rivers,  viz.  the  Onon,  called  alfo  by  the  Tartars  Sagha/ian 
Ula,  or  the  Dragon  river,  and  by  the  Ruffians  Amur ; 
which  running  north- eaft  ward,  and  then  taking  a  large 
fweep  by  the  fouth,  rolls  along  the  bounds  of  Eaftern  Tar¬ 
tary,  and  falls  into  the  Eaftern  Ocean.  On  its  banks  (land 
two  cities  ;  Nerchinfkoy  or  Nipchew,  a  frontier  of  the  Ruf¬ 
fians,  almoft  due  north  of  Pekin  in  China  ;  and  Saghalian 
Ula,  poftefled  by  the  Chinefe.  Another  large  river  is  the 
Kerlon  or  Kerulon,  which  running  north -eaft ward,  falls  in¬ 
to  the  lake  Kulon  or  Dalay,  which  is  60  miles  long  from 
fouth* weft  to  north-eaft,  and  27  broad,  in  latitude  4*0  30', 
longitude  135 °,  and  iffiiing  out  again  under  the  name  of 
Ergona  or  Argun,  joins  the  Saghalian  Ula,  about  170  miles 
beyond  Nerchinfkoy.  To  thefe  let  us  add  the  river  Ivalka, 
from  whence,  though  fmall,  the  Kalka- Moguls  or  Mongols 
take  their  name.  It  rifes  in  the  mountains,  feparating  Eaft¬ 
ern  from  Weftern  Tartary,  and,  running  eaftward,  falls  in¬ 
to  the  lake  Puir,  and  then  into  that  of  Kulon,  before  fpo- 
ken  of.  r 

In  the  middle  of  a  defert,  on  the  banks  of  the  river  Ir- 
tiffi,  is  a  remarkable  piece  of  antiquity  called  Sedmy  Pala- 
ty,  or  the  feven  palaces. 

A.bove  the  Sedmy  Palaty,  towards  the  fource  of  the  Ir- 
tilh,  grows  the  beft  rhubarb  in  the  world,  without  the  leail 
culture.  .  In  the  plain  of  this  country  alfo,  -about  eight  or 
ten  days  journey  from  Tomfky  in  Siberia,  are  found  many 
R  r  tombs 
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T^rtary.  tombs  and  bnrying-places  of  ancient  heroes,  who  in  all  pro. 

v - '  bability  fell  in  battle.  Thefe  tombs  are  ealily  diftinguifhed 

by  the  mounds  of  earth  and  done  raifed  over  them.  The 
Tartars  fay,  Tamerlane  had  many  engagements  in  this  coun- 
try  with  the  Kalmucks,  whom  he  in  vain  endeavoured  to 
conquer.  Many  perfons  go  from  Tomlky,  and  other  parts, 
every  fummer,  to  thefe  graves,  which  they  dig  up,  and  find 
among  the  afhes  oF  the  dead  confiderable  quantities  of  gold, 
filver,  brafs,  and  fome  precious  ftones,  but  particularly  hilts 
of  fwords  and  armour.  They  find  alfo  ornaments  of  fad- 
dles  and  bridles,  and  other  trappings  for  horfes  ;  and  fome- 
times  thofe  of  elephants.  Whence  it  appears,  that  when 
any  general  or  perfon  of  diftin&ion  was  interred,  all  his 
arms,  his  Favourite  horfe  and  fervant,  were  buried  with  him 
in  the  fame  grave  ;  this  cuftom  prevails  to  this  day  among 
the  Kalmucks  and  other  Tartars,  and  feems  to  be  of  great 
antiquity.  It  appears  from  the  number  of  graves,  that 
many  thoufands  muft  have  fallen  in  thofe  places ;  for  the 
people  have  continued  to  dig  for  treafure  many  years,  and 
ilill  find  it  unexliaufted.  They  are,  indeed,  fometimes  in¬ 
terrupted,  and  robbed  of  all  their  booty,  by  parties  of  Kal¬ 
mucks,  who  abhor  diflurbing  the  afhes  of  the  dead.  Arm¬ 
ed  men  on  horfeback,  eaft  in  brafs,  of  no  mean  defign  and 
workmanftiip,  with  the  figures  of  deer  call  in  pure  gold, 
have  been  dug  out  of  thefe  tombs.  They  once  difeovered 
an  arched  vault,  where  they  found  the  remains  of  a  man, 
with  his  bow,  lance,  and  .other  arms,  lying  on  a  filver  table. 
On  touching  the  body,  it  fell  to  duft.  The  value  of  the 
table  and  arms  was  very  confiderable.  For  the  manners  and 
cuftom s  of  thefe  Tartars,  fee  Kalmucks. 

Great  quantities  of  a  kind  of  ivory,  called  by  the  natives 
Mammons- hurt 7,  are  found  in  this  country  and  in  Siberia,  on 
the  banks  of  the  Oby.  They  are  commonly  found  on  the 
-banks  of  rivers  that  have  been  wafhed  by  floods.  Some  of 
them  are  very  entire  and  frefh,  like  the  bed  ivory  in  ail  re- 
fpc£ls,  excepting  only  the  colour,  which  is  of  a  yellowifh 
hue.  In  Siberia  they  make  fouff-boxes,  combs,  and  divers 
forts  of  turnery  ware  of  them.  Some  have  been  found 
weighing  above  100  pounds  Englifh. 

The  moft  confiderable  tribes  in  Weftern 'Tartary,  next  to 
the  Kalmucks,  are  the  Kalkas  and  Mungls,  or  Mongals, 
properly  fo  called.  The  country  of  the  Kalkas  extends 
eaftward,  from  mount  Altay  to  the  iource  of  the  river  Kal¬ 
ita,  whence  .hey  derive  their  name,  in  the  borders  of  Eaft- 
ern  Tai  tary,  and  139th  degree  of  longitude.  The  territo¬ 
ries  of  the  Mungls,  or  Mongolia,  lie  to  the  fouth  of  thofe 
of  the  Kalkas,  between  them  and  the  great  wall  of  China, 
to  which  empire  both  nations  are  fubje£L  Befides  thefe 
tribes,  who  are  idolaters  of  the  religion  of  the  Delay  Lama, 
{here  are  others,  who  pofiefs  that  part  of  Weftern  Tartary 
called  Turkefian,  the  original  country  of  the  Turks  and 
Turkmans,  fituated  to  the  north  of  Great  Bukharia  and 
Karazm,  between  thofe  countries  and  the  dominions  of  the 
Eluths.  Under  Weftern  Tartary  alfo  is  comprehended 
Tibet,  Thibet,  or  Tobbnt,  fubjedl  to  the  Delay  Lama,  or 
great  high-prieft  of  the  Pagan  Tartais  and  Chinefe. 

In  all  the  vaft  region  of  Weftern  Tartary,  there  are 
but  few  towns,  mod  of  the  inhabitants  living  under  tents, 
especially  in  iummer,  and  moving  from  place  to  place  with 
their  flocks  and  herds.  They  generally  encamp  near  fome 
river  for  the  convenience  of  water. 

T.  he  air  of  this  country  is  temperate,  wholefome,  and  pka- 
fant,  being  equally  removed  from  the  extremes  of  heat  and 
cold.  As  to  the  loil,  though  there  are  many  mountains, 
lakes,  and  deferts  in  it,  yet  the  banks  of  the  rivers,  and  the 
plains,  fome  of  which  are  of  great  extent,  are  exceeding  fer¬ 
tile.  The  mountains,  woods,  and  deferts,  abound  with  ve- 
nifen,  game,  and  wild  fowl  j  and  the  rivers  and  lakes  both 


with  fifn  and  fowl.  In  particular,  here  are  wild  mules,  hor-  Tarta-y. 
fes,  and  dromedaries,  wild  boars,  feveral  kinds  of  deer,  a  fpe-  s*~v~— ■* 
cies  of  goats  with  yellow  hair,  fquirrels,  foxes  ;  an  animal 
called  hautehan ,  refembling  an  elk  ;  another  called  chulon  or 
chdifon ,  that  feems  to  be  a  fort  of  lynx  ;  and  a  creature 
called  tad'pe ,  a»  fmall  as  an  ermine,  of  whofe  fkins  the  Chi¬ 
ne  fe  make  mantles  to  keep  out  the  cold.  Among  other 
birds  of  extraordinary  beauty,  bred  in  this  country,  there  is 
one  called  the  Jhankar ,  which  is  all  over  white  except  the 
beak,  wings,  and  tail,  which  are  of  a  very  fine  red.  Nou- 
withftanding  the  foil  in  many  parts  of  Tartary  is  fo  luxuri¬ 
ant,  yet  we  are  told  it  does  not  produce  a  Angle  wood  of 
tall  trees  of  any  kind  whatever,  excepting  in  fome  few  places 
towards  the  frontiers  ;  all  the  wood  that  is  found  in  the 
heart  of  the  country  confifting  of  fhrubs,  which  never  exceed 
the  height  of  a  pike,  and  even  thefe  are  rare. 

It  is  remarkable,  that  in  all  the  vaft  dominions  of  Mon- 
galia,  there  is  not  fo  much  as  a  finale  houfe  to  be  ften.  All 
the  people,  even  the  prince  and  high-prieft,  live  conftantly  in 
tents,  and  remove  their  cattle  from  place  to  place  as  conve- 
niency  requires.  Thefe  people  do  not  trouble  thcmfelves 
with  ploughing  or  digging  the  ground  in  any  fafhion,  but 
are  content  with  the  produce  of  their  flocks,  though  the 
foil  is  exceeding  fine,  and  capable,  by  proper  culture,  of  pro¬ 
ducing  grain  of  feveral  forts. 

In  the  country  of  the  Mongals  the  grafs  is  very  thick 
and  rank,  and  would  with  little  labour  make  excellent  hay. 

This  grafs  is  often  fet  on  fire  by  the  Mongals  in  the  fpring 
during  high  winds.  At  fucli  times  it  burns  moil  furioufly, 
running  like  wild- fire,  and  fpreading  its  flames  to  the  di- 
ftance  of  perhaps  10  or  20  miles,  till  its  progrefs  is  inter¬ 
rupted  by  fome  river  or  barren  hill.  The  rapidity  of  thofe 
flames,  their  fmoke  and  crackling  noife,  cannot  eafily  be 
conceived  by  thofe  who  have  not  feen  them.  When  any 
perfon  finds  himfelf  to  the  leeward  of  them,  the  only  me¬ 
thod  by  which  he  can  fave  himfelf  from  their  fury,  is  to 
kindle  immediately  the  grafs  where  he  ftands,  and  follow  his 
own  fire.  For  this  purpofe,  every  perlon  is  provided  with 
flints,  ft  eel,  and  tinder.  The  reafon  why  the  Mongals  fet 
fire  to  the  grafs,  is  to  procure  early  pafture  to  their  cattle. 

The  allies  left  upon  the  gound  fink  into  the  earth  at  the 
melting  of  the  fnow,  and  prove  an  excellent  manure  ;  fo  that 
the  grafs  in  the  fpring  rifes  on  the  lands  which  have  been 
prepared  in  this  maimer  as  thick  as  a  field  of  wheat.  Ca¬ 
ravans,  travellers  with  merchandife,  but  elpecially  armies, 
never  encamp  upon  this  rank  grafs  ;  and  there  are  feveral 
inftances  of  confiderable  bodies  of  men  being  put  in  confu- 
fion,  and  even  defeated,  by  the  enemy’s  felting  fire  to  the 
grafs, 

Eaftern  Tartary,  according  to  the  limits  ufually  affigned 
it  by  hiftorians  and  geographers,  is  bounded  to  the  weft  by 
Weftern  Tartary,  or  by  that  part  poflefTed  by  the  proper 
Mungls  and  Kalkas  ;  on  the  north  by  Siberia  ;  on  the  eaft 
by  that  part  of  the  Oriental  Ocean  called  the  Tartarian 
Sea  ;  and  op.  the  fouth  by  the  fame  fea,  the  kingdom  of 
Korea,  and  the  Yellow  Sea,  which  feparates  it  from  China. 

It  is  fituated  between  the  137th  and  1  601I1  degrees  of  lon¬ 
gitude,  being  about  900  miles  long  from  fouth  to  north*, 
and  near  as  many  in  breadth  from  weft  to  eaft,  yet  but 
thinly  peopled.  This  large  region  is  at  prefent  divided  into 
three  great  governments,  all  fubje£t  to  the  Chinefe,  viz.. 
Sliing-yang  or  Mugden,  Kurin-ula,  and  Tfitfikar. 

The  government  of  Shin-yang,  containing  all  the  ancient 
Lyaw  tong  or  Quan-tong,  is  bounded  on  the  fouth  by  the 
great  wall  of  China  and  the  Yellow  Sea;  on  the  eaft,  north, 
and  weft,  it  is  inclofed  by  a  wooden  palifade,  feven  or  eight 
feet  high,  fitter  to  mark  its  bounds  and  keep  out  petty  rob¬ 
bers  than  to  oppofe  an  army. 
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The  lands  of  this  province  are  for  the  general  very  fertile, 
u  producing  abundance  of  wheat,  millet,  roots,  and  cotton. 
They  alfo  afford  pafture  to  great  numbers  of  ffieep  and  oxen, 
which  are  rarely  feen  in  any  of  the  provinces  of  China, 
They  Lave  indeed  but  little  rice;  yet,  to  make  amends,  there 
is  plenty  of  apples,  pears,  hazel  nuts,  filberds,  and  chefnuts, 
even  in  the  forefts.  The  eaftern  part,  which  borders  on  the 
ancient  country  of  the  Manchews  and  kingdom  of  Korea,  is 
full  of  deferts  and  bogs.  The  principal  cities  of  this  go¬ 
vernment  are  Shing-yang  or  Mugden,  Fong- whang  ching, 
Inden,  Tchevv,  and  Kingchew.  This  country  was  the  01  i- 
giual  feat  of  the  'Tartar  tribe  of  the  Manchews,  who  have 
been  matters  of  China  above  100  years. 

The  government  of  Kirin -nla- hot un  is  bounded  well: ward 
by  the  palifade  of  Lyau-tong  ;  on  the  eaft,  by  the  Eattern 
Ocean  ;  foil  th  ward,  by  the  kingdom  of  Korea  ;  and  on  the 
north  by  the  great  liver  Saghalian  ;  fo  that  it  extends  no 
fewer  than  12  degrees,  and  almoil  20  degrees  in  longitude, 
being  750  miles  in  length  and  600  in  breadth. 

This  vail  country  abounds  in  millet  and  oats,  with  a  fort 
of  grain  unknown  in  Europe,  called  by  the  Chinefe  may - 
fern-mi,,  as  being  of  a  middle  kind  between  wheat  and  rice. 
It  is  wholefome,  and  much  nfed  in  thofe  cold  regions. 
There  is  but  little  wheat  or  rice  here  ;  but  whether  that  is 
the  fault  of  the  foil  or  the  inhabitants,  we  cannot  affert. 
The  cold  begins  much  foor.er  in  thefe  parts  than  at  Paris, 
wliofe  latitude  is  near  50  degrees.  The  forefts,  which  are 
very  thick  and  large  the  nearer  you  advance  to  the  Eaftern 
Ocean,  contribute  not  a  little  to  bring  it  on  and  keep  it  up. 
The  banks  of  the  rivers  here,  in  furamer,  are  enamelled 
with  a  variety  of  flowers  common  in  Europe,  excepting  the 
yellow  lilies,  which  are  of  a  moft  lively  colour,  in  height 
and  fhape  exadlly  refembling  our  white  lilies,  but  are  of  a 
much  weaker  feent.  But  the  plant  which  is  moft  efteemed, 
and  draws  a  great  number  of  herbalifts  into  thefe  deferts,  is 
the  gin-feng*,  called  by  the  Manchews  orbota ,  that  is,  the 
chief  or  queen  of  plants.  It  is  highly  valued  for  its  virtues 
in  curing  feveral  difeafes,  and  all  decays  of  ftrength  proceed¬ 
ing  from  excelhve  labour  of  body  or  rnind.  For  this  reafon 
it  has  always  been  the  principal  riches  of  Eaftern  Tartary  ; 
what  is  fouind  in  the  north  of  Korea  being  confumed  in  that 
kingdom. 

Formerly  the  Chinefe  nfed  to  get  into  the  gin-feng  coun¬ 
try  among  the  mandarins  and  foldiers  continually  palling ; 
but  in  1700  the  emperor  Kang- hi,  that  his  Manchews  might 
reap  this  advantage,  ordered  10,000  of  his  foldiers,  encamp¬ 
ed  without  the  great  wall,  to  go  and  gather  it,  on  condition 
that  each  fliould  give  him  two  ounces  of  the  beft,  and  take 
an  equal  weight  of  fine  filver  for  the  remainder :  by  which 
means  the  emperor  got  in  that  year  2 0,0c o  pounds  of  it  for 
lels  than  one-fourth  of  the  price  it  bears  at  Pekin.  The 
root  is  the  only  part  that  is  nfed  medicinally.  Its  value  is 
enhanced  by  its  age,  for  the  largeft  and  firmed  are  the  beft. 

I  his  country  abounds  alfo  in  fine  fables,  grey  ermines,  and 
black  foxes. 

One  of  the  tribes  of  Tartars  inhabiting  this  country  aic 
called  the  Tu-pi  Tartars ,  wliofe  manner  of  life  is  fomewhat 
extraordinary.  All  the  fummer  they  fpend  in  filhing  :  one 
part  of  what  they  catch  is  laid  up  to  make  oil  for  their 
lamps  ;  another  ferves  for  their  daily  food ;  and  the  reft, 
which  they  dry  in  the  fun,  without  falting,  for  they  have 
no  fait,  is  laid  up  for  their  winter's  provilions,  whereof 
both  men  and  cattle  eat  when  the  rivers  are  frozen.  Not- 
withftanding  this  diet,  a  great  deal  of  ftrength  and  vigour 
appears  in  moft  of  thefe  poor  people.  Their  raiment  con- 
fifts  of  the  {kins  of  fifh,  which,  after  dreffing  and  dyeing  of 
three  or  four  colours,  they  fhape  and  few  in  fo  delicate  a 
'manner,  that  one  would  imagine  they  made  ufe  of  iilk,  til), 
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on  ripping  a  ftitch  or  two,  you  perceive  an  exceeding  fine  Tartary. 
thong,  cut  out  of  a  very  thin  fkin.  When  the  rivers  are  U 
frozen,  their  fledges  are  drawn  by  dogs  trained  up  for  the 
purpofe,  and  highly  valued. 

Although  the  Manchew  language  is  as  much  ufed  at  the 
court  of  Pekin  as  the  Chinefe,  and  all  public  a&s  are  drawn 
up  in  the  one  as  well  as  the  other  ;  yet  it  began  to  decline, 
and  would  probably  have  been  loft,  had  not  tire  Tartars  ta¬ 
ken  great  pains  to  preferve  it,  by  tranflating  Chinefe  book's, 
and  compiling  dictionaries,  under  the  emperor’s  patronage. 

Their  language  is  lingular  in  this  refpeCt,  that  the  veib  dif¬ 
fers  as  often  as  the  fubftantive  governed  by  it ;  or,  which  is 
the  fame  thing,  to  every  different  fubftantive  they  ufe  a 
different  verb  ;  as  for  inftance,  when  they  would  fay,  make 
a  verfi,  a  picture,  a  Jlatue  ;  for  though  the  repetition  of  the 
fame  verb  in  difeourfe  might  be  excufable,  it  is  with  them 
unpardonable  in  writing,  as  making  a  monftrous  grating  to 
their  ears. 

Another  Angularity  of  their  language  is  the  copioufnefs 
of  it  ;  for  inftance,  befides  names  for  each  fpecies  of  ani¬ 
mals,  they  have  words  to  exprefs  their  feveral  ages  and  qua¬ 
lities.  Judagon  is  the  general  name  for  a  dog  ;  but  tayha 
fignifies  a  dog  who  has  very  long  and  thick  hair  both  on 
his  ears  and  tail  ;  and  yo/o,  a  dog  with  a  long  thick  muzzle 
and  tail,  large  ears,  and  hanging  lips.  The  horfe,  as  more 
ferviceable  to  them,  has  20  times  more  names  than  the  dog; 
almoft  every  motion  of  him  giving  occafion  to  a  different 
name.  Where  they  could  get  that  aftomifhing  multitude  of 
names  and  terms,  is  not  eafy  to  determine. 

This  country  is  but  thinly  peopled,  and  contains  only 
four  cities,  namely,  Kirinula-hotun  or  Khotun,  Pedne  or 
Petuna,  Ninguta,  and  Putay-ula-hotun,  which  are  very  ill- 
built,  and  encompaffed  with  no  better  than  mud- walls.  The 
firft  Hands  on  the  river  Songari,  and  is  the  refidence  of  the 
Manchew  general,  who  has  all  the  privileges  of  a  viceroy, 
and  commands  the  mandarines  as  well  as  the  troops  Nin¬ 
guta,  which  the  family  now  reigning  in  China  confiders  as 
its  ancient  patrimony,  is  fituated  on  the  Hurkapira,  which 
runs  northward  into  the  Songari.  Its  name  is  compound¬ 
ed  of  two  Tartarian  words  which  fignify  feven  chiefs,  to 
exprefs  the  rife  of  the  Manchew  kingdom,  which  was  Aril 
eftablifhed  by  feven  brothers  of  the  late  emperor  Ivanghi’s 
great  grandfather's  father.  4 

The  tribe  of  the  Manchews,  who  inhabit  a  part  of  Eaft¬ 
ern  Tartary,  and  are  lords  of  all  the  other  inhabitants  there¬ 
of,  are  called  by  the  Ruffians  Bogdoy ,  and  the  emperor  of 
China  Bogdoy  Khan  and  Kmulon  Bogdoy  Khan . 

The  third  government  into  which  Eaftern  Tartary  is  di¬ 
vided,  is  that  of  Tfitfikar.  It  is  740  miles  long  and  600 
broad ;  and  belongs  partly  to  China  and  partly  to  Ruffia* 

The  people  are  great  hunters,  dexterous  archers,  and  pay 
their  tribute  in  fable-fkins  ;  each  family  being  affeffed  two 
or  three,  or  more  a-year,  according  to  the  number  of  able 
perfons. 

This  province  is  inhabited  chiefly  by  three  forts  of  Tar¬ 
tars,  the  Manchews,  the  Solons,  and  Taguri,  ot  whom  the 
firft  are  matters.  The  Taguri  are  a  large  robnft  people, 
but  not  very  numerous.  They  live  in  houfes  or  huts,  and 
cultivate  barley,  oats,  and  millet.  Their  cattle  are  princi¬ 
pally  horfes,  dromedaries,  oxen,  cows,  and  fheep.  They 
make  much  ufe  of  their  oxen  to  ride  on. 

The  Solons  alfo  are  a  brave  robuft  people.  Their  drefs 
is  a  fhort  jacket  of  wolves  {kins,  with  a  cap  of  the  fame  ; 
and  they  have  long  cloaks  made  of  fox  or  tigers  lldns,  to  de¬ 
fend  them  againft  the  cold,  efpecially  of  the  night.  They 
hang  their  bows  at  their  backs.  Their  women  ride  on  horfe- 
back,  drive  the  plough,  hunt  ftags  and  other  game. 

Eefides  the  country  towns  or  villages,  there  are  three  ci- 
R  r  3  ties 
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Tartary.  ties  in  the  province  of  Tfitfikar,  namely,  Tfitfikar,  Merghcn, 
and  Saghalian-ula-hotun.  The  garriion  of  Tfitfikar,  the 
capital,  con  lifts  of  Manchews;  but  the  inhabitants  are  rnoft- 
]y  Chiuefe.  According  to  their  own  account,  they  are  all 
fhaminams,  or  conjurors,  and  invoke  the  devil  with  frightful 
cries.  They  give  their  dead  two  burials,  firfl  leaving  a  hole 
at  top  of  the  grave,  where  the  relations  daily  bring  victuals, 
which  they  convey  to  the  mouth  of  the  deceafed  with  a 
fpoon,  and  leave  drink  in  fmall  tin  cups  handing  round  the 
grave.  This  ceremony  holds  for  feveral  weeks,  after  which 
they  bury  the  body  deeper  in  the  ground. 

Several  rivers  in  this  country  produce  pearls,  which, 
though  much  cried  up  by  the  Tartars,  would  be  little  va¬ 
lued  by  Europeans,  on  account  of  their  defeats  in  lhape  and 
colour. 

The  kingdoms  or  countries  of  Corea,  Ly an- tong,  and 
■Nyu-che,  forming  a  part  of  Katay,  Kitay,  or  Cathay,  and 
by  fome  included  under  Eaftern  Tartary,  are  more  properly 
provinces  of  China,  though  they  lie  without  the  great  wall. 

UJbeck  T artery.  To  the  north  and  north-eaft  of  Perfia 
lie  the  countries  of  Karafm,  and  Great  and  Little  Bukharia, 
“which  being  moftly  fubje<ft  to  and  inhabited  by  the  tribe  of 
Ufbeck  Tartars,  are  commonly  known  by  the  general  name 
of  UJbeck  Tart  ary. 

The  kingdom  of  Karafm  was  known  to  the  ancient 
Greeks,  as  appears  from  Herodotus,  Ptolemy,  and  other 
authors  of  that  nation,  by  the  name  of  Khorafmw .  At  pre¬ 
sent  it  is  bounded  on  the  north  by  the  country  of  Turkef- 
tan,  and  the  dominions  of  the  great  khan  of  the  Eluths  or 
Kalmucks ;  on  the  eaft,  by  Great  Bukharia,  from  which  it 
is  feparated  partly  by  the  mountains  of  Irdar,  and  partly  by 
the  deferts  of  Karak  and  Gaznah  ;  on  the  fouth,  by  the 
provinces  of  Afterabad  and  'Khorafian,  belonging  to  Iran 
or  Perfia  at  large,  from  which  it  is  divided  by  the  river 
Jihun  or  Amu,  and  fundry  delerts  of  a  vaft  extent  ;  and  on 
the  well  by  the  Cafpian  Sea. 

It  may  be  about  440  miles  in  length  from  fouth  to  north, 
and  300  from  well  to  eaft;  being  lituated  between  the  39th 
and  46th  degrees  of  north  latitude,  and  the  7  HI  and  77th 
degrees  of  eaft  longitude.  The'  country  confifts,  for  the 
moll  part,  of  vafl  fandy  plains,  fome  of  which  are  barren 
deferts,  but  others  afford  excellent  paflure.  There  is  good 
land  in  feveral  of  the  provinces,  where  vines  grow,  and  wine 
is  made  ;  but  water  being  fearce,  a  great  part  of  the  coun¬ 
try  turns  to  no  account. 

Karafm  owes  all  its  fertility  to  three  rivers  and  a  lake. 
The  rivers  are  the  Amu,  Khelil,  and  Sir.  The  Amu,  as  it 
h  called  by  the  Ulbecks  and  Perfians,  is  the  Jihun  of  the 
Arabs,  and  Ox  us  of  the  ancient  Greeks.  It  has  its  fource 
jn  thofe  high  mountains  which  feparate  Little  Bukharia 
from  the  dominions  of  the  Great  Mogul ;  and,  after  palling 
through  Great  Bukharia  and  Karafm,  divides  into  two 
branches,  one  of  which  falls  into  the  Khelil,  and  the  other 
into  the  Cafpian  Sea,  towards  the  borders  of  the  province 
of  Ailarabad.  The  Amu  abounds  with  all  forts  of  excel¬ 
lent  fifb,  and  its  banks  are  the  moil  charming  in  the  world. 
Along  them  grows  thofe  excellent  melons  arid  other  fruits 
fo  much  efteemed  in  Perfia,  the  Indies,  and  Rulfia. 

*  1  rivef  Khefil  rifes  in  the  mountains  to  the  north-eaft 

of  the  province  of  Samarkant,  and  falls  into  the  lake  of  Aral 
or  Eagles,  50  or  60  miles  below  its  junction  with  a  branch 
of  the  Amu.  Its  banks  are  exceeding  fertile  wherever  they 
are  cultivated. 

The  Sir  or  Daria  rifes  in  the  mountains  to  the  eaft  of 
Little  Bukharia,  and  after  a  long  courle  vveftward,  along 
the  borders  of  the  Bukharia?  and  Karalm,  falls  at  laft  into 
the  lake  Aral. 
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Karafm  is  at  prefent  inhabited  by  three  forts  of  people,  Tarfary. 
the  Sarts,  Turkmans,  and  Ufbeck  Tartars.  With  regard  y— ■ 

to  the  firft  of  thefe,  we  are  told,  that  they  are  the  ancient 
inhabitants  of  the  country,  or  thofe  who  were  fettled  there 
before  the  Ufbecks  became  mailers  of  it;  and  that  they 
fupport  themfelves  like  the  Turkmans  by  their  cattle  and 
hufbandry.  The  Turkmans  or  Turkomans  came  originally 
from  Turkeftan  or  the  parts  of  Tartary  to  the  north  of  Ka¬ 
rafm  and  Great  Bukharia,  towards  the  11th  century.  They 
divided  into  two  parties;  one  of  which  went  round  the  north 
fide  of  the  Cafpian  Sea,  and  fettled  in  the  weftern  parts  of 
the  Greater  Armenia,  from  thence  called  Turkomanta,  or 
the  country  of  the  Turkomans .  The  fecond  party  turned  fouth, 
and  refted  about  the  banks  of  the  river  Amu  and  the  fhores 
of  the  Cafpian  Sea,  where  they  ftill  poffefs  a  great  many 
towns  and  villages,  in  the  countries  of  Karafm  and  Ailara¬ 
bad. 

The  name  of  UJbecks,  which  the  ruling  tribe  of  the  Tar¬ 
tars  of  Karafm  and  Great  Bukhaiia  bear  at  prefent,  is  de¬ 
rived  from  one  of  their  khans.  The  Ufbecks  of  Karafm 
are  divided  into  feveral  hords,  and  live  for  the  moft  part  by 
rapine;  refembling  in  all  refpe&s  thofe  of  Great  Bukharia, 
excepting  that  they  are  much  more  rude  and  uncivilized. 

Like  the  Turkmans,  they  dwell  in  winter  in  the  towns  and 
villages  which  are  towards  the  middle  of  Karafm  ;  and  in 
fummer  the  greater  part  of  them  encamp  in  the  neighbour¬ 
hood  of  the  Amu,  or  in  other  places  where  they  can  meet 
with  paflure  for  their  cattle,  always  watching  for  fome  con¬ 
venient  opportunity  to  rob  and  plunder.  They  never  ceafe 
making  incurfions  upon  the  adjacent  territories  of  Perlia  or 
Great  Bukharia,  and  are  to  be  reftrained  by  no  treaties  or 
engagements  whatfoever.  Although  they  have  fixed  habi¬ 
tations,  yet,  in  travelling  from  one  place  to  another,  they 
carry  with  them  all  their  efTedts  of  value,  conformable  to 
the  way  of  living  in  ufe  among  their  anccftors- before  they 
had  fettled  dwellings. 

Thefe  Tartars,  it  is  faid,  never  ride  without  their  bows* 
arrows,  and  fvvords,  although  it  be  in  hawking  or  taking 
any  other  diverfion7  They  have  no  arts  or  fciences  among* 
them,  neither  do  they  till  or  fow.  They  are  great  devour- 
ers  of  fiefh,  which  they  cut  in  fmall  pieces,  and  eat  greedily 
by  handfuls,  efpecially  liorfe- fiefh. 

Their  chief  drink  is  four  mare’s  milk,  like  that  in  ufe 
with  the  Nogays.  'They  eat  their  victuals  upon  the  grounds, 
fitting  with  their  legs  double  under  them,  which  is  their 
pofture  alfo  when  they  pray. 

All  thefe  tribes  have  abundance  of  camels,  horfes,  and 
flieep,  both  wild  and  tame.  Their  fheep  aie  extraordinary 
large,  with  gieat  tails  weighing  60  or  80  pounds.  There 
are  many  wild  horfes  in  the  country,,  which  the  Tartars  fre¬ 
quently  kill  with  their  hawks.  Thefe  birds  are  taught  to 
leize  upon  the  head  or  neck  of  the  bcall ;  which  being  tired 
with  toiling  to  get  rid  of  this  cruel  enemy,  the  hunter,  who 
follows  his  game,  comes  up  and  kills  him.  Some  travellers 
tell  us,  that  the  inhabitants  of  this  country  have  not  the  ufe 
of  gold,  filver,  or  any  other  coin,  but  barter  theirfcattle  for 
nectffaries.  Others  tell  us,  that  they  have  money,  particu¬ 
larly  a  piece  of  filver  called  tango,  the  value  near  the  fourth 
part  of  a  crown.  It  is  round,  and  has  on  one  fide  the  name 
of  the  country,  and  on  the  other  that  of  the  khan,  with  the 
year  of  the  hegira.  There  are  alfo,  it  is  faid,  lmall  pieces 
of  copper,  of  different  fizes,  which  anfwer  to  our  pence,  half¬ 
pence,  and  fai  things. 

As  to  the  government  of  Karafm,  the  Ufbecks  being 
mailers,  it  is  commonly  vefted  in  divers  princes  of  that  tribe 
of  the  fame  houfe ;  of  whom,  notwithftanding,  only  one  has 
the  title  of  khan,  with  a  kind  of  fuperiority  over  the  others. 

This 
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Tartary,  This  khan  has  no  fort  of  dependence  on  him  of  Great  Buk- 
- — r—  haria,  or  any  other  prince. 

Bukharia ,  Bokharia ,  Bokaria>  Bogarta ,  or  Boharia ,  is  the 
name  given  to  all  that  region  or  tradt  of  land  lying  between 
Karafm  and  the  Great  Kobi,  or  Sandy  Defert,  bordering 
on  China.  It  is  divided  into  the  Great  and  Little  Bukha- 
ria.  For  an  account  of  which,  fee  the  article  Buk haria. 

The  inhabitants  of  thefe  different  countries,  which  are 
known  by  the  name  of  Tartary ,  have  a  tradition  among  them- 
felves  that  they  are  all  fprung  from  one  common  Hock,  and 
that  they  are  of  the  molt  remote  antiquity.  To  this  tradition 
much  credit  is  due  ;  for  they  are  known  to  be  the  descendants 
of  the  ancient  Scythians.  But  when  M.  BailLy  contends  that 
the  Tartars  are  the  moft  ancient  of  nations,  and  the  civili¬ 
zers  of  mankind,  he  writes  without  authority,  and  advances 
a  paradox  at  which  every  mind  mult  recoil.  Among  the 
Tartars  there  are  no  hiftorical  monuments  of  antiquity  and 
credit  ;  for  all  their  writings  extant,  even  thole  in  the  Mo¬ 
gul  dialed!,  are  long  fubfequent  to  the  time  of  Mohammed  ; 
nor  is  it  poffible,  fays  Sir  William  Jo* es,  to  diftinguifh  their 
traditions  from  tliofe  of  the  Arabs,  whofe  religious  opinions 
they  have  in  general  adopted.  M.  Bailly  difplays  indeed 
great  learning  and  ingenuity  in  his  attempt  to  derive  civili¬ 
zation  from  this  fource  ;  but  the  greateft  learning  and  acute* 
nefs,  together  with  the  charms  of  a  mod  engaging  ftyle, 
can  hardly  render  toleiable  a  fyftem,  which  places  an  earth¬ 
ly  paradile,  the  gardens  of  Hefperus ,  the  iilands  of  the  Ma- 
cares ,  the  groves  of  Elylium,  if  not  of  Eden,  the  heaven  of 
Indra,  the  Periltan  or  fairy  land  of  the  Peifian  poets,  with 
its  city  of  diamonds  and  its  country  of  Shadcam,  fo  named 
from  Pleafure  and  Love,  not  in  any  climate  which  the  com¬ 
mon  fenfe  of  mankind  conliders  as  the  feat  of  delights,  but 
beyond  the  mouth  of  the  Oby,  in  the  Frozen  Sea,  in  a  re¬ 
gion  equalled  only  by  that  where  the  wild  imagination  of 
Dante  led  him  to  fix  the  worft  of  criminals  in  a  Hate  of  pu- 
nifhment  after  death,  and  of  which  he  could  not,  he  fays, 
even  think  without  fhivering. 

Before  the  era  of  Mohammed  the  Tartars  had  no  litera¬ 
ture.  I  he  magnificent  Chengiz,  whofe  empire  included  an 
area  of  near  80  fquare  degrees,  could  find  none  of  his  own 
Mongals,  as  the  befl  authors  inform  us,  able  to  write  his 
difpatclies  ;  and  Timur  or  Tamerlane,  a  favage  of  flrong 
natural  parts,  and  paffionately  fond  of  hearing  hiitories  read 
to  him,  could  himfelf  neither  write  nor  read.  It  is  true,  that 
by  fome  Arabian  writers  mention  is  made  of  a  fet  of  Tartarian 
charadters,  faid  to  con  lift  of  41  letters  ;  but  from  the  deferip- 
tion  of  thefe  characters,  Sir  William  Jones,  with  much  plau- 
fibilitv,  fufpedts  them  to  have  been  thofe  of  Tibet. 

Katie  Re.  “  From  ancient  monuments  therefore  (continues  the  learn- 
irchej,  ed  prefident)  we  have  no  proof  that  the  Tartars  were  them- 
’  *  *  Lives  well  inHrudted,  much  lefs  that  they  inHrudted  the 
world  ;  nor  have  we  any  ftronger  reafon  to  conclude  from 
their  general  manners  and  character,  that  they  had  made  an 
early  proficiency  in  arts  and  fciences  j  even  of  poetry,  the 
moil  uni verfal  and  molt  natural  of  the  fine  arts,  we  find  no 
genuine  fpecimens  aferibed  to  them,  except  fome  horrible 
war-fongs  exprefled  in  Perfian  by  Ali  of  Yezd,  and  poffibly 
invented  by  him.  After  the  conqueH  of  Perfia  by  the  Mon¬ 
gals,  their  princes  indeed  encouraged  learning,  and  even 
made  ailronomical  observations  at  Samarkand  ;  as  the  Turks 
became  polilhed  by  mixing  with  the  Perfians  and  xArabs, 
though  their  very  nature ,  as  one  of  their  own  writers  con- 
fefies,  had  before  been  like  an  incurable  dijlemper ,  and  their 
minds  clouded  with  ignorance :  thus  alfo  the  Mancheu  mo* 
narchs  of  China  have  been  patrons  of  the  learned  and  inge¬ 
nious,  and  the  emperor  Tien-Long  is,  if  he  be  now''  living, 
a  fine  Chinete  poet.  In  all  thefe  inftauces  the  Tartars  have 
reiembled  the  Romans,  who,  before  they  had  fubdued 
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Greece,  were  little  better  than  tigers  in  war,  and  Fauns  or  Tartary 
Sv Ivans  in  feience  and  art.  0 

“  We  may  readily  believe  thofe  who  ?,ffure  us,  that  fome  Tal^>  ^ 
tribes  of  wandering  Tartars  had  real  fkill  in  applying  herbs  v 
and  minerals  to  the  purpofes  of  medicine,  and  pretended  to 
fkill  in  magic  :  but  the  general  character  of  their  nation 
feems  to  have  been  this;  they  were  profeffed  hunters  or 
fifhers,  dwelling,  on  that  account,  in  forefts  or  near  great 
rivers,  under  huts  or  rude  tents,  or  in  waggons  drawn  by 
their  cattle  from  ftation  to  ftation  ;  they  were  dexterous  ar¬ 
chers,  excellent  horfemen,  bold  combatants,  appearing  often 
to  flee  in  diTorder  k>r  the  fake  of  renewing  their  attack  with 
advantage  ;  drinking  the  milk  of  mares,  and  eating  the  flefh 
of  colts  ;  and  thus  in  many  refpeCts  refembling  the  old  A- 
rabs,  but  in  nothing  more  than  in  their  love  of  intoxicating 
liquors,  and  in  nothing  lefs  than  in  a  lafte  for  poetry  and 
the  improvement  of  their  language.” 

Krim  Tart  art.  See  Crimea. 

TASSEL,  a  fort  of  pendant  ornament  at  the  corners  of 
a  cufhion  or  the  like.  In  building,  taftels  denote  thofe 
pieces  of  board  that  lie  under  the  ends  of  the  mantlet  trees. 

TASSO  (Torquato),  a  juftly  celebrated  Italian  poet, 
was  born  at  Sorrento  in  the  kingdom  of  Naples,  in  1544- 
He  was  the  fon  of  Bernardo  Taffo,  the  author  of  feveral  in¬ 
genious  compofitions  both  in  verfe  andprofe;  and  of  Portia 
de  Roffi,  a  lady  of  an  illuftrious  family  of  Naples. 

His  father  being  obliged  to  accompany  the  prince  of  Sa¬ 
lerno  to  the  emperor  Charles  V.  upon  a  deputation  from 
Naples  to  remonftrate  againft  erecting  the  inquifition  there, 
committed  the  care  of  his  fon,  then  three  years  old,  to  An* 
geluzza,  a  man  of  great  learning  ;  who,  we  are  told,  at  this 
tender  age  began  to  teach  him  grammar  :  at  four  he  was 
fent  to  the  Jduit’s  college,  and  at  fever,  was  well  acquaint¬ 
ed  with  Latin  and  Greek.  At  12  years  of  age  he  went 
from  Rome  to  Mantua,  where  his  father  had  entered  into* 
the  fervice  of  the  duke  Guglielmo  Gonzago :  he  had  then 
completed  his  knowledge  of  the  Latin  and  Greek  langua¬ 
ges  ;  he  was  well  acquainted  with  rhetoric  and  poetry,  and 
a  mafter  of  Ariftotle’s  ethics  ;  he  had  alfo  ftudied  the  pre¬ 
cepts  of  Mauritio  Cataneo  with  particular  attention,  and 
ever  after  reverenced  him  as  a  fecond  father. 

He  was  foon  after -fent  to  the  univerfity  of  Padua  ;  and, 
in  his  1 8th  year,  publifhed  his-  Rinaldo,  a  poem  written  up¬ 
on  the  plan  of  Homer’s  Odyffey.  This  extended  his  repu¬ 
tation  throughout  all  Italy  ;  but  greatly  difpleafed  his  fa¬ 
ther,  who  forefaw  that  it  would  feduce  him  from  ftudies  of 
more  advantage  He  went  to  Padua,  to  remonftrate  againft 
his  apparent  purpofe  of  giving  himfelf  up  to  philofophy  and 
poetry,  and  made  life  of  many  very  harfh  expreflions,  which 
TafTo  heard  with  a  patience  and  tranquillity  that  made  the  4 

old  gentleman  Hill  more  angry  :  “  Of  what  ufe  is  that  phi¬ 
lofophy  on  which  you  value  yourfelf  fo  much  ?”  “It  has 
enabled  me  (replied  TaHo)  to  endure. the  harfhnefs  of  your 
reproofs*” 

#  He  foon  after  went  to  Bologna,  by  the  invitation  of  tire 
city  and  college  ;  but  in  a  little  time  returned  to  Padua  at 
the  prefiing  inHances  of  Scipio  Gonzaga,  who  had  been 
eledted  prince  of  the  academy,  that  had  been  eftablifhed  in 
that  city  by  the  name  of  the  JBtherei .  He  was  incorpora¬ 
ted  into  this  lociety,  and  took  upon  himfelf  the  name  of 
Pentito . 

In  this  retreat  he  formed  the  defign  of  his  Jcrufalem  De¬ 
livered^  invented  the  fable,  diipofed  the  parts,  and  determi¬ 
ned  to  dedicate,  it  to  the  houic  of  EHe  ;  but  whether  to 
Alphonio  II.  the  laft  duke  of  Ferrara,  or  his  ■  brother  the 
cardinal  Luigi,  to  whom  he  had  already  dedicated  his  Ri~ 
tialdoy  he  was  yet  in  doubt.  Being  prefled  by  both  the 
brothers  to  refide  with  them  at  Ftrrara;  he  confcnted.  The 

duke 
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TatTo,  Sluice  gave  him  an  apartment  in  his  palace,  where  he.  lived 
—"'V—- peace  and  affluence,  and  profecuted  his  work  ;  which  he 
now  determined  to  dedicate  to  the  duke,  and  which  was 
publifhed  by  his  patrons,  book  by  book,  as  he  finifhed 
them. 

When  he  was  about  27,  he  publifhed  a  paftoral  comedy 
called  Aminta  ;  which  was  received  with  univerfal  applaufe, 
as  a  mafterpiece  in  its  kind,  and  is  the  original  of  the  Pqjlor 
Fido  and  Filli  di  Sciro . 

In  the  30th  year  of  his  age  he  finifhed  his  Jerufalem ,  and 
the  whole  was  reprinted  and  publifhed  together :  the  fuc- 
cefs  of  it  was  aftonifhing ;  it  was  tranfiated  into  Latin, 
Freneh,  Spanifh,  and  even  the  Oriental  languages,  almoft  as 
foon  as  it  appeared. 

But  it  was  Taffo’s  fate  to  become  wretched  from  the 
moment  that  he  gained  the  fummit  of  reputation:  very  foon 
after  his  Jerufalem  was  publifhed,  he  loft  his  father,  who 
died  at  Oftia  upon  the  Po,  the  government  of  which  place 
had  been  given  him  by  the  duke  of  Mantua  ;  his  Jerufalem 
was  attacked  by  a  fvvarm  of  ignorant  but  petulant  critics, 
who  gave  the  preference  to  the  rhaplodies  of  Pulci  and  Boy- 
ardo  ;  and  the  perfidy  of  a  friend  drew  upon  him  much 
greater  misfortunes. 

This  friend  was  a  gentleman  of  Ferrara,  to  whom  TafTo 
had  indifcreetly  communicated  fome  tranfa&ions  of  a  very 
delicate  nature  concerning  his  patron  the  duke,  with  whom 
he  lived.  This  fecret  being  betrayed,  TafTo  reproached  his 
friend  for  his  trencher/  ;  and  this  reproach  was  retorted  im 
fuch  a  manner  as  provoked  TafTo  to  ftnke  him.  A  chal¬ 
lenge  immediately  enfued,  and  the  opponents  met  and  enga¬ 
ged  ;  but  during  the  rencounter,  three  brothers  of  Tafto’s 
antagonift  came  up,  and  all  fell  upon  him  together  :  TafTo 
defended  himfelf  fo  well,  that  he  wounded  two  of  them,  and 
kept  his  ground  againft  the  others  till  fome  people  came  up 
and  parted  them.  7  his  made  a  great  noife  at  Ferrara, 
where  nothing  was  talked  of  hut  the  valour  of  TafTo  ;  and 
it  became  a  kind  of  proverb,  a  That  TafTo,  with  his  pen 
and  his  fword,  was  fuperior  to  all  men.” 

The  duke  being  informed  of  the  quarrel,  banifhed  the 
brothers  from  his  dominions,  confifcated  their  eftates,  and 
TafTo  himfelf  he  fhut  up  in  prifon,  under  pretence  of  fecu- 
ring  him  from  any  future  attacks  of  his  enemies. 

TafTo  found  means  to  efcape  from  this  confinement,  after 
having  fuffered  it  about  a  year  ;  and;  being  now  about  34 
years  of  age,  retired  to  Turin,  where  he  was  foon  known 
and  recommended  to  the  duke  of  Savoy,  who  fhowed  him 
many  marks  of  efteem  and  affe&ion  :  but  TafTo,  fearing 
that  the  duke  of  Ferrara  would  require  him  to  be  delivered 
up,  and  that  the  duke  of  Savoy  would  choofe  rather  to  com¬ 
ply  than  forfeit  the  friendfhip  of  that  prince,  precipitately 
let  out  for  Rome  alone,  and  without  proper  necefl'aries  for 
fuch  a  journey. , 

He  got  fafe,  however,  to  Rome  ;  where  he  went  dire&ly 
to  his  friend  Mauritio  Cataneo,  who  received  him  with  great 
kindnefs,  and  the  whole  city  Teemed  to  rejoice  at  the  pre- 
ferce  of  fo  extraordinary  a  perfon.  He  was  vifited  by  prin¬ 
ces,  cardinals,  prelates,  and  all  the  learned  in  general.  But 
being  impatient  of  exile,  he  took  meafures  to  make  his 
peace  with  the  duke'i  and  fucceeded. 

The  duke  received  him  with  great  appearance  of  fetisfac- 
tion,  and  g".ve  him  frefh  marks  of  his  efteem.  But  TafTo 
having  made  Tome  attempts  'on  the  piincefs  Leonora,  whom 
he  has  celebrated  in  feveral  of  his  verfes,  the  duke  her  bro¬ 
ther,  believing,  or  pretending  to  believe,  that  his  ill  conduct 
proceeded  from  a  difordered  underftanding,  caufed  him  to 
be  ftri&ly  confined  in  the  hofpital  of  St  Anne.  TafTo  ap¬ 
plied  to  the  dnk  e,  by  every  friend  he  had,  to  releafe  him 
from  this  confinement ;  but  the  duke  coldly  anfwered,  that 
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in  (lead  of  endeavouring  to  procure  the  enlargement  of  a  per-  TafTo, 

Ton  in  his  condition,  they  ought  rather  to  exhort  him  to  Tub-  - 

mit  patiently  to  fnch  remedies  as  were  judged  proper  For  him. 

TafTo  was  certainly  difordered  in  his  mind,  whether  as  the 
effeR  or  caufe  of  this  confinement :  he  was  confcious  that 
he  laboured  under  fome  di  ftemper,  and  he  believed  the  caufe 
of  it  to  be  fupernatural,  and  fancied  himfelf  haunted  by  a 
fpirit  that  continually  difordered  his  books  and  papers  ;  to 
which,  however,  the  tricks  played  him  by  his  keepers  might 
contribute.  He  continued,  notwithftanding,  to  folicit  the 
interpofition  of  all  the  powers  in  Italy,  to  whom  he  could 
find  means  to  apply,  particularly  the  emperor  and  the  pope ; 
but  without  fuccefs.  At  laft,  after  he  had  been  a  prifoner 
feven  years,  Vincentio  Gonzaga  prince  of  Mantua  came  to 
Ferrara  among  other  great  peifonages,  during  the  feftivals 
and  rejoicings  that  were  held  there  on  the  marriage  of  Car- 
far  of  Efte  with  Virginia  of  Medicis,  procured  his  liberty, 
and  took  him  with  him  to  Mantua,  he  being  then  in  the 
4 2d  year  of  his  age. 

At  Mantua  he  lived  about  a  year  in  great  favour  with 
the  prince,  and  in  all  the  fplendour  and  affluence  which  the 
favour  of  great  princes  confers:  but  he  was  weary  of  a  ftate 
of  dependence,  however  fplendid  and  luxurious ;  and  there¬ 
fore  refolved  to  go  to  Naples,  and  endeavour  to  recover  his 
mother’s  jointure,  which  had  been  feized  by  her  relations 
when  lie  went  into  exile  with  his  father  Bernardo.  With 
this  view  he  procured  letters  of  recommendation  to  the  vice¬ 
roy  ;  and  having  taken  leave  of  the  prince  of  Mantua,  he 
went  fir  ft  to  Bergamo,  where  he  ftaid  fome  time,  and  fr%m 
thence  proceeded  to  Naples. 

At  Naples  he  immediately  Commenced  a  fuit  at  law  for 
the  recovery  of  his  right,  and  divided  his  time  between  1 
profecution  of  that  and  his  fhtdie3.  But  during  the  film* 
mer  he  retired  to  Bifaccio  with  one  Giovanni  Batifta  Man¬ 
fo,  with  whom  he  had  contracted  an  intimate  friendship. 

TafTo,  who  was  now  in  his  45th  year,  appeared  to  Manfo, 
while  they  were  at  Bifaccio,  to  be  afTeCted  with  a  melan¬ 
choly,  which  had  very  lingular  efFeCts ;  he  therefore  very 
frequently  qneftioned  him  about  them  ;  and  TafTo  told  him 
that  he  had  a  familiar  fpirit,  with  whom  he  frequently  an/l 
freely  converfcd.  Manfo  treated  this  as  an  illufion,  but 
TafTo  Rill  affirmed  it  to  be  real ;  and  telling  him  that  the 
fpirit  would  meet  and  converfe  with  him  the  next  day,  in¬ 
vited  him  to  be  prefent.  Manfo  coming  at  the  hour  ap¬ 
pointed,  faw  Taffo  fix  his  eyes  with  great  earneftnefs  upon 
a  window,  and  perceiving  him  to  continue  without  motion, 
he  called  him  feveral  times  by  his  name.  TafTo  made  no 
reply ;  but  at  length  cried  out  with  great  vehemence, 

“  There  is  the  friendly  fpirit  that  is  come  to  converfe  with 
me ;  look,  and  be  convinced  that  what  I  have  faid  is  true.” 

Manfo  looked,  not  without  fome  furprife,  but  faw  nothing 
except  the  fun  beams  which  fhone  through  the  window. 

He  was  juft  going  to  afk  where  the  pretended  fpirit  was, 
when  he  was  prevented  by  Tafto’s  fpeaking  with  great  ear¬ 
neftnefs  to  fome  imaginary  being,  fometimes  putting  qne- 
ftions,  and  fometimes  giving  anfwers,  in  a  manner  fo  plea- 
fing,  and  with  fuch  elevation  of  expreffion,  that  Manfo  had 
no  defire  to  interrupt  him  :  the  converfation  at  laft  ended 
by  the  fuppofed  departure  of  the  fpirit  ;  when  Tafto  turn¬ 
ing  round  to  his  friend,  afked  if  his  doubts  were  removed  ? 

To  which  he  made  no  reply,  being  fo  much  amazed  that  he 
gladly  waved  all  farther  converfation  on  the  fubjeCL 

Finding  his  law- fuit  not  likely  to  be  foon  determined,  he 
went  from  Naples  to  Rome,  where  he  continued  about  a 
year  in  high  favour  with  Pope  Sextus  Quintus ;  and  then 
went  to  Florence,  at  the  prefflng  invitation  of  Ferdinando 
grand  duke  of  Tufcany,  who  had  been  cardinal  at  Rome 
when  Tafto  firft  refided  there. 

Having 
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Having  fpent  about  another  year  at  Florence,  he  retut  n- 
‘I’alle.  cc}  a^aiii  to  Naples ;  and  there  applied  himfelt  to  corretft  his 
— Jerufalem  Delivered.  Soon  after  the  publication  of  this 
work,  Hippolito  Aldrobandini  fucceeded  Sextus  Quintus  to 
the  papacy,  by  the  name  of  Clement  the  Vllth;  and  his 
two  nephews,  Cynthio  and  Pietro  Aldrobandini,  were  crea- 
ted  cardinals.  Cynthio,  who  was  a  great  patron  of  learn¬ 
ing  and  genius,  and  had  known  TafTo  when  lie  laft  refided 
at  Rome,  prevailed  with  him  once  more  to  leave  his  retreat 
at  Naples,  and  live  with  him  in  that  city.  Here  he  conti¬ 
nued  till  his  50th  year ;  and  being  then  again  weary  of  his 
fituation,  and  defirous  to  profecute  his  law-fnit,  he  obtained 
permiiiion  to  retire  once  more  to  Naples,  where  he  took  up 
his  abode  with  the  Benedictine  fathers  in  the  convent  of 
St  Severin.  Cardinal  Cynthio,  however,  found  means  to 
recal  him  again  to  Rome,  after  a  very  fhort  abfence,  by  ha¬ 
ving  prevailed  with  the  Pope  to  confer  upon  him  the  ho¬ 
nour  of  being  publicly  and  folemnly  crowned  with  laurel  in 
the  Capitol. 

He  fet  out  from  Naples  to  receive  this  honour,  with  a 
prefage  that  he  fhould  never  return  ;  and  arrived  at  Rome 
in  the  beginning  of  the  year  159 5,  being  then  about  51 
years  old  :  he  was  met  at  the  entrance  of  the  city  by  many 
prelates  and  perfons  of  diftin&ion,  and  was  introduced  by 
the  two  cardinals  to  the  pope,  who  complimented  him  by 
faying,  That  his  merit  would  confer  as  much  honour 
on  the  laurel  he  was  about  to  receive,  as  the  laurel  had  for¬ 
merly  conferred  on  others.”  Orders  were  immediately  given 
to  decorate  not  only  the  pope’s  palace  and  the  Capitol,  but 
all  the  principal  ftreets  through  which  the  proceflion  was  to 
pafs ;  but  TafTo,  whether  from  an  habitual  deje&ion  of 
mind,  or  a  fecret  fenfation  of  the  fir  ft  approaches  of  a  dif- 
eafe  which  he  apprehended  would  be  fatal,  declared  that  all 
thefe  pompous  preparations  would  be  in  vain. 

It  happened,  that  while  they  were  waiting  for  fair  wea¬ 
ther  to  celebrate  the  folemnity,  cardinal  Cynthio  fell  iick  ; 
and,  before  he  was  perfectly  recovered,  Taffo  himfelf  was  ta¬ 
ken  ill,  and  died  on  the  15th  day  of  his  ficknefs,  aged  51. 
His  poems  have  acquired  him  an  immortal  reputation.  The 
principal  of  them  are,  1.  Jerufalem  Delivered.  2.  Jerufalem 
ConoAiered.  3.  Rinaldo.  4.  The  Seven  Days  of  the  Crea¬ 
tion.  5.  The  Tragedy  of  Torimond.  6.  Aminta,  &c.  All 
TafTo’ s  works  were  printed  together  at  Florence  in  1724, 
in  fix  volumes  folio,  with  the  pieces  for  and  agairift  his  Je¬ 
rufalem  Delivered.  A  fplendid  edition  of  this  laft  poem  was 
printed  at  Venice  in  1 7+5,  in  folio.  The  beft  edition  of 
Mirebaud’s  French  trariflation  is  that  of  Paris  in  1735,  in 
two  vols  r  2mo.  PI  is  ArninX  and  Gierufalemme  Liberata  have 
been  tranflated  into  English* 

t  TASTE,  a  certain  fenfation,  or  clafs  of  fenfations,  ex¬ 
cited  in  the  mind  by  certain  bodies,  which  are  called  fapid , 
applied  to  the  tongue  and  palate,  and  moiftened  with  the  fa* 
liva.  This  is  the  original  and  proper  meaning  of  the  word 
tajle  (fee  Metaphysics,  ny  46)  ;  but  as  the  qualities  of 
bodies  which  produce  thefe  fenfations  are  unknown,  they 
have  in  all  languages  got  the  names  of  the  fenfations  them- 
felves,  by  that  figure  of  fpeech  which  fubftitutes  the  caufe 
lor  the  €$€&.  Hence  we  talk  of  the  taftes  of  fugar,  worm¬ 
wood,  honey,  vinegar,  Sec.  ;  and  fay,  that  the  tafte  of  fugar 
is  fvveet  and  of  vinegar  four.  'Taftes  have  been  divided  in¬ 
to  limple  and  compound  ;  arid  philosophers  have  to  very 
little  purpofe  endeavoured  to  afeertain  the  number  of  each 
ipecice.  Attempts  have  lfkewife  been  made  to  determine 
horn  their  taftes  the  effe&s  of  different  fubltances  on  the 
human  body,  taken,  into  the  ftomach  as  food  or  phyfic ; 
but  by  dating  the  refults  of  the  various  inquiries,  we  fhould 
be  more  likely  to  miflead  the  unlearned  reader,  than  to 
communicatcufeful  information  to  readers. of  any  defeription. 
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Whoever  is  defirous  of  information  on  the  fubje&  may  con-  Tafte. 
fult  Ph'iL  Tranf.  N°  280,  299  ;  and  Abercromb .  Nov .  Med . 

Clavis . 

Taste  is  like  wife  ufed  in  a  figurative  fenfe,  to  denote 
that  faculty  of  the  mind  by  which  we  perceive  and  enjoy 
whatever  is  beautiful  or  iublime  in  the  works  of  nature  or 
of  art.  Like  the  tafte  of  the  palate,  this  faculty  reliihes 
fome  things,  is  difgufted  with  others,  and  to  many  is  indif-  , 
ferent  ;  and  from  thefe  obvious  analogies  between  it  and 
the  external  fenfe  it  has  obtained  its  name.  It  has  like- 
wife  been  called  an  internal  fenfe,  and  by  one  philo fopher  *  *  Vr  Hut - 
a  reflex  fenfe ;  whilft  others  have  confidered  it,  not  as  a  dif-'  on* 
tinft  faculty  or  fenfe,  but  as  the  joint  exertion  of  perception 
and  judgment  in  fome  cafes,  and  as  a  play  of  the  imagina¬ 
tion  irn  others. 

To  decide  among  thefe  different  opinions,  it  will  be  ne- 
ceffary  to  afeertaiu,  if  we  can,  what  are  the  objedTs  of  this 
faculty  ;  for  we  hardly  think  that  every  thing  which  is 
beautiful,  either  in  nature  or  art,  can  with  propriety  be 
called  an  objedl  of  tafte.  Scarlet ,  blue ,  green ,  and  yellow, 
are  all  beautiful  colours,  and  a  cube  and  a  fphere  are  beauti¬ 
ful  figures  ;  but  it  does  not  appear  to  us,  that  a  man  could 
be  faid  to  have  either  a  good  ora  bad  tafte  for  relifhing  the 
perception  of  a  fcarlet  more  than  that  of  a  yellow  colour, 
or  a  fpkerlcal  more  than  a  cubical  figure.  A  native  of  Afri¬ 
ca  confiders  thick  lips  and  a  flat  nofe  gs  effential  to  female 
beauty  ;  whilft  the  inhabitant  of  Europe  prefers  to  all  other 
forms  of  the  nofe  that  which  is  called  Grecian ,  and  is  dif¬ 
gufted  with  lips  either  very  thick  or  very  thin.  But  upon 
what  principles  can  we  fay  that  the  African  has  a  bad,  and 
the  European  a  good,  tafte  l 

With  refpedl  to  the  objedls  of  the  external  fenfe,  we  are 
generally  fo  conftituted  by  nature  as  to  relifh,  in  the  higheft 
degree,  thofe  kinds  of  food  which  are  moft  wholefomej 
and  fuch  a  tafte,  which  we  believe  is  always  found  in  in¬ 
fants,  is  juftly  faid  to  be  found  and  lincorrupted.  It  is  in 
the  higheft  perfe&ion  too  at  firft ;  for  it  depends  not  upon 
culture  of  any  kind,  and  is  incapable  of  improvement.  The 
reverfe  of  all  this  is  the  cafe  with  refpefl  to  internal  tafte  ; 
of  which  the  variety  is  obvious  to  the  moft  carelefs  obferver, 
and  is  found,  on  examination,  to  be  ftill  greater  in  reality 
than  it  is  in  appearance.  Every  voice  is  indeed  united  in  ap¬ 
plauding  elegance,  propriety,  fimplicity,  fpirit  in  writing ; 
and  in  blaming  iuftain,  affeftation,  coldnefs,  and  a  falfe  bril¬ 
liancy  :  but  when  critics  come  to  particulars,  thi?  Teeming 
unanimity  vanilhes  ;  and  it  is  found  that  they  had  affixed 
very  different  meanings  to  the  fame  exprefiions.  Perhaps 
no  man  ever  attentively  beheld  the  rifing  or  the  fetting  fun 
without  feeling  fome  emotions  of  pleafure  which  filled  his 
mind  ;  or  went  for  the  firft  time  into  fuch  a  building  as  the 
cathedral  church  of  York,  without  being  ftruck  with  a  plea- 
fing,  though  folemn,  reverence.  Yet  it  is  certain,  that  theemo- 
tions  of  the  clown,  however  acute  he  may  be  by  nature,  and 
perfedl  in  all  his  faculties,  are  not  the  fame,  at  leaft  in  de¬ 
gree,  with  thofe  of  the  poet  or  philofopher  when  contem¬ 
plating  the  riling  or  fetting  fun  ;  or  of  the  fcientific  me¬ 
chanic  when  viewing  the  ftru&ure  of  the  pillars  and  roof  of 
the  Gothic  cathedral.  We  are  not  indeed  fure  that  the 
pleafure  of  the  clown  on  thefe  occalions  rifes  above  that  of 
mere  fenfation.  Any  bright  and  beautiful  objedV  prefent- 
ed  to  the  eye,  gives  a  pleafing  fenfation  to  the  mind,  in 
confequence  of  that  peculiar  agitation  which  fuch  objects 
communicate  to  the  optic  nerves  and  the  brain  ;  and  to  us 
it  appears,  that  the  clown  feels  nothing  more  than  this  from 
the  view  of  the  rifing  fun  or  the  magnificent  church.  Per¬ 
haps  he  may  compare  the  fenfations  which  he  feels  on  thefe 
occalions  with  others  which  he  has  formerly  felt  in  fome  de¬ 
gree  fimilar  to  them,  and  have  his  pleafure  heightened  by  the 
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exercife  of  that  faculty  of  which  the 
~  noon  companion  ;  but  we  have  no  reafon  to  fuppofe,  that 
from  the  riling  fun  he  receives  any  emotions  different  in 
kind  from  what  'he  wonld  receive  from  a  blazing  heath, 
were  it  accompanied  with  the  fame  varying  tints  of  colour  ; 
or  that  the  church  impreffes  on  his  fancy  more  than  that 
wonder  with  which  he  would  view  any  other  building  equal¬ 
ly  large  and  equally  novel,  though  of  a  form  very  different. 
In  poetry  and  painting  the  vulgar  are  always  delighted  with 
the  melody  of  the  verfe  and  the  brilliancy  of  the  colours  ; 
and  think  of  nothing  elfe  as  beauties,  either  in  the  one  or' 
in  the  other,  unlefs  the  painting  be  the  pidure  of  fome 
known  objed,  and  the  poem  deferibe  fcenes  or  actions  in 
which  they  may  be  felfifhly  interefted.  Hence  it  is  that 
the  vulgar  are  mot  e  captivated  by  the  fplendor  of  the-Vene- 
tian  ftyle  of  painting,  than  by  the  fimple  grandeur  of  the 
Roman  and  Bolognian  Schools  ;  for  the  art  of  the  former, 
which  lias  been  carried  to  the  high  eft  degree  of  perfedion, 
is  to  give  pleafure  to  the  eye  or  the  fenfe  ;  that  of  the  lat* 
ter  is  to  fill  the  imagination.  The  powers  exerted  in  the 
former  fchool  Sir  Jofhua  Reynolds  calls  the  language  of 
painters,  which  he  compares  to  an  empty  tale  told  by  an  idiot , 
Jull  of  found  and  fury ,  Jignlfying  nothing .  The  compofitions 
of  the  latter  fchools  may  be  compared  to  the  fublimity  of 
Milton’s  lentiments,  which  would  be  difgraced  by  tbofe  pet¬ 
ty  ornaments  to  which  it  leaves  not  the  reader  at  leifure  to 
attend. 

If  this  be  fo,  the  pleafures  which  the  vulgar  derive  from 
what  are  called  objeds  of  tafle  are  merely  gratifications  of 
the  fenfes  ;  or  it  any  of  thefe  objeds  ever  intereft  their 
higher  faculties,  it  muft  be  by  infpiring  them  with  confi¬ 
dence  or  dread  ;  confidence  of  their  own  faftty,  for  iuflance, 
if  the  building  which  they  admire  appear  to  them  to  be 
liable  ;  and  dread,  if  they  have  formed  of  it  a  contrary 
opinion.  Very  different  is  the  pleafure  which  the  man  of 
cultivated  tafte  derives  from  the  beauties  either  of  nature  or 
of  art  :  when  he  beholds  the  rifing  or  the  fetting  fun,  he 
has  indeed  the  pleafmg  fenfation,  which  is  all  that  the  rnde 
man  feels  ;  but  along  with  this  arifes  in  his  imagination  a 
train  of  ideas,  which  hurries  him  beyond  the  objed  before 
him  to  its  beneficent  effeds  and  its  Almighty  Creator  : 
>and  if  he  has  been  much  converfant  with  the  works  of  de- 
ficiiptive  poets,  a  number  of  pleafmg  ideas  treafured  up  in 
his  memory  will,  by  the  principle  of  affociation,  pafs  in  re¬ 
view  before  him,  though  they  be  not  conneded  either  with 
one  another,  or  with  the  rifing  or  fetting  fun,  by  a  relation 
fo  clofe  as  that  of  cairfe  and  effed.  In  like  manner,  when 
the  Icientifie  archited  views  the  Gothic  cathedral,  he  muft: 
admire  its  folemn  magnificence,  though  with  lefs  wonder 
than  it  excites  in  the  breafl  of  the  clown  ;  but  he  feels  an 
additional  pleafure,  derived  from  a  fouree  to  which  the 
•other  has  no  accefs.  He  perceives  the  many  contrivances 
ditplayed  in  its  flrudure  for  uniting  {lability*  with  light- 
nefs  ;  and  from  contemplating  the  building,  he  is  inllantly 
led  by  a  natural  train  of  thought  to  admire  the  fkill  of  the 
builder. 

The  nature  of  any  perfon’s  tafle,  therefore,  is  generally 
determined  from  the  charader  ot  his  imagination  and  the 
foundnefs  of  his  judgment.  When  any  objed  either  of  fub¬ 
limity  or  beauty  is  prefented  to  the  mind,  every  man  is  con- 
feious  of  a  train  of  thought  being  immediately  awakened  in 
his  imagination,  analogous  to  the  character  or  expreflion  of 
the  original  objed.  The  fimple  perception  of  the  objed  w*e 
frequently  find  is  infufficient  to  excite  thefe  emotions,  unlefs 
it  is  accompanied  with  this  operation  of  mind ;  unlefs,  ac¬ 
cording  to  common  expreffion,  our  imagination  is  feized, 
and  our  fancy  bulled  in  the  purfuit  of  all  thofe  trains  of 
thought  which  are  allied  to  this  charader  or  expreffi qn. 
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province  is  to  judge  Thus,  when  we  feel  either  the  beauty  or  fublimity  of  natu¬ 
ral  feenery,  the  gay  lullre  of  a  morning  in  fpring,  or  the  L 
mild  radiance  of  a  fummer  evening,  the  favage  majefty  of  a 
wintry  llorm,  or  the  wild  magnificence  of  a  tempeftuons 
ocean,  we  are  confcious  of  a  variety  of  images  in  our  minds, 
very  different  from  thofe  which  the  objeds  themfelves  can 
prelent  to  the  eye.  Trains  of  pleafmg  or  of  folemn  thought 
arife  fpontaneoufly  within~our  minds  ;  our  hearts  fwell  with 
emotions,  of  which  the  objeds  before  us  feem  to  afford  no 
adequate  caufe;  and  we  are  never  fo  much  fatiated  with  de- 
light,  as  when,  in  recalling  our  attention,  we  are  unable  to 
trace  either  the  progrefs  or  the  connexion  of  thofe  thoughts 
which  have  paffed  with  fo  much  rapidity  through  our  ima¬ 
gination. 

If  the  mind  is  in  fuch  a  flate  as  to  prevent  this  freedom  of 
imagination,  the  emotion,  whether  of  fublimity  or  beauty,  is 
unperceived.  In  fo  far  as  the  beauties  of  art  or  nature  af- 
fed  the  external  fenfes,  their  effed  is  the  fame  upon  every 
man  who  is  in  poffefRon  of  thefe  fenfes.  But  to  a  man  in 
pain  or  in  grief,  whofe  mind  by  thefe  means  is  attentive  only 
to  one  objed  or  confideration,  the  fame  feene  or  the  fame 
foim  will  produce  no  feeling  of  admiration,  which,  at  other 
times,  when  his  imagination  was  at  liberty,  would  have  pro¬ 
duced  it  in  its  fullefl  perfedion.  It  is  upon  the  vacant  and 
the  unemployed,  accordingly,  that  the  objeds  of  tafte  make 
the  ftrongefl  impreffion.  It  is  in  fuch  hours  alone  that  we 
turn  to  the  compofitions  of  mufic  or  of  poetry  for  amufe- 
ment.  The  feafons  of  care,  of  grief,  or  of  bufinefs,  have 
other  occupations,  and  deftroy,  for  the  time  at  lead,  our  fen- 
fibility  to  the  beautiful  or  the  fublime,  in  the  fame  propor¬ 
tion  that  they  produce  a  ftatc  of  mind  unfavourable  to  the 
indulgence  of  imagination. 

There  are  many  objeds  of  tafte,  however,  which  produce 
not  their  full  effed  on  the  imagination,  but  through  the  me¬ 
dium  of  the  judgment.  We  have  given  one  inftance  in  ar¬ 
chitecture,  and  fhall  give  another  in  fculpture.  The  beauty 
of  the  Farnefe  Hercules  is  one  kind  of  beauty ;  that  of 
the  gladiator  in  the  palace  of  Chighi  another  ;  and  that  of 
the  Apollo  of  Belvidere  a  third.  Each  of  thefe  figures  is 
acknowledged  to  be  perfed  in  its  kind  ;  and  yet  Sir  Jofhua 
Reynolds  affirms,  that  the  higheft  perfedion  of  the  human 
figure  is  not  to  be  found  in  any  one  of  them,  but  in  that 
form  which  might  be  taken  from  them  ail,  and  would  par¬ 
take  equally  of  the  adivity  of  the  gladiator,  of  the  delicacy 
of  the  Apollo,  and  of  the  mufeular  ftrength  of  the  Hercu¬ 
les.  If  the  judgment  of  this  eminent  artift  be  admitted, 
the  perfection  of  thefe  flatues  cannot  confift  in  any  thing 
which  is  the  immediate  objeCt  of  fenfe,  either  external  or 
internal ;  but  in  fomething  which,  being  perceived  by  the 
eye,  is  referred  by  the  underftanding  to  what  we  know  of 
the  charaders  of  Hercules,  Apollo,  and  the  Gladiator,  and 
which  we  believe  it  was  the  intention  of  the  ftatuaries  to 
exprefs.  Nay,  there  are  objeds  of  which  tafte  is  fometimes 
faid  to  judge,  though  they  have  little  or  no  effeCt  whatever 
on  the  imagination.  A  book  of  abflrad  fcienee,  written  in 
a  prolix  and  intricate  ilyle,  might  be  laid  to  be  in  a  bad 
tafte  ;  and  had  Swift,  in  his  clear  and  fimple  ftyle,  written 
An  EJfay  on  the  Human  Understanding,  his  work,  fuppofing 
him  mafter  of  the  fubjed,  would  undoubtedly  have  dis¬ 
played  more  tafte  than  Locke’s,  in  which  the  terms  are 
fometimes  vague,  and  the  periods  often  incumbered.  This 
is  adualiy  the  cafe  of  Berkeley,  whom  every  man  ad¬ 
mits  to  have  been  a  writer  of  good  tafte,  though  neither  The 
Principles  of  Human  Knowledge,  The  Dialogues  on  Matter ,  nor 
the  beautiful  work  intitled  The  Minute  Philofopher ,  is  capable 
of  affording  pleafure  to  the  fenfes  or  the  imagination.  His 
beauty  confifts  merely  in  the  perfpicuity  of  his  ftyle,  of 
which .  the  .understanding  aloac  is  the  judge.  The  meta- 
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p'nyf:cal  writing  of  Dr  Reid  Poffcfs  !n  3n  em!nent  deSrce 
the  fame  beauty ;  and  no  man  of  true  tafte  can  read  them 
without  admiring  the  elegant  fimplicity  of  the  conipofition 
as  much  as  the  ftrength  of  the  reafoning,  and  feeling  from 
the  whole  a  pleafure  which  the  poetical  ilyle  of  iihaftefbury 
cannot  communicate. 

If  this  be  a  juft  account  of  the  pleafures  of  tafte,  that  fa¬ 
culty  cannot  be  properly  confidered  as  a  mere  internal  ienfe, 
fince  to  its  enjoyments  a  well-ltored  fancy  is  neceffiiry  in 
fome  cafes,-  and  the  reafoning  power  in  all ;  and  the  poet 
and  the  painter  who  wifh  to  excel  in  their  refpeftive  pro- 
feffions,  in  nil  not  content  themfelves,  the  one  with  filling 
the  ear  of  the  reader  with  mellifluous  founds,  and  the  other 
with  dazzling  or  deceiving  the  eye  of  the  fpe&ator  by  the 
brilliancy  of  his  colours,  but  both  mnft  flnve  for  fame  by  _ 
captivating  the  imagination  ;  whilfl  the  architedl,  who  a- 
fpires  to  a  fimilar  celebrity,  muft  make  the  purpofe  ot  his  or¬ 
naments  obvious  to  every  perfon  capable  of  judging.  The 
landfcapes  of  Claude  Lonain,  the  mufic  of  Handel,  the 
poetry  of  Milton,  excite  feeble  emotions  in  our  minds,  when 
our  attention  is  confined  to  the  qualities  they  prefent  to 
our  fenfes,  or  w'hen  it  is  to  filth  qualities  of  their  compofi- 
tion  that  we  turn  our  regard.  It  is  then  only  we  feel  the 
fublimity  or  beauty  of  their  produ&ions,  when  our  imagi¬ 
nations  are  kindled  by  their  power,  when  we  lofe  ourfelves 
amid  the  number  of  images  that  pafg  before  our  minds,  and 
when  we  waken  at  laft  from  this  play  of  fancy  as  from  the 
charm  of  a  r  mantic  dream. 

It  is  well  obfeived  by  Sir  Jofhua  Reynolds*,  that  tafte 
is  fometimes  praifed  in  fuch  terms  by  orators  and  poets,  who 
call  it  infpiraUon ,  and  a  gift  from  heaven,  that  though  a  ltu- 
dent  by  fuch  praife  may  have  his  attention  roufed,  and  a 
defire  excited  of  obtaining  this  gift,  he  is  more  likely  to  be 
deterred  than  encouraged  in  the  purfuit  of  his  obje£l.  “  He 
examines  his  own  mind,  and  perceives  there  nothing  of  that 
divine  infpiration  with  which  he  is  told  fo  many  others  have 
been  favoured.  He  never  travelled  to  heaven  to  gather  new 
ideas  ;  and  he  finds  himfelf  pofiefTed  of  no  other  qualifica¬ 
tions  than  what  mere  common  obfervation  and  a  plain  un¬ 
demanding  are  able  to  confer.  Thus  he  becomes  gloomy 
amidft  the  fpiendour  of  figurative  declamation,  and  thinks  it 
hopelefs  to  purfue  an  obje6l  which  he  fuppofes  out  of  the 
reach  or  human  induftry.  But  on  this,  as. on  many  other 
occafions,  we  ought  to  difling uifh  how  much  is  to  be  given 
to  enthufiafm,  and  how  much  to  common  fenfe;  taking  care 
not  to  lofe  in  terms  of  vague  admiration  that  folidity  and 
truth  of  principle  upon  which  alone  we  can  reafon.”  Who¬ 
ever  pofieffes  the  ordinary  powers  of  perception,  fenfibility 
of  heart,  good  fenfe,  and  an  imagination  capable  of  being 
roufed  by  the  firiking  obje&s  of  nature  and  of  art,  may, 
without  infpftation,  become,  by  meie  experience,  a  man  of 
fine  tafte  in  the  objects  of  which  he  afpires  to  be  a  critical 
judge. 

This  being  the  cafe,  we  may  eafily  account  for  the  variety 
of  taftes  which  prevail  among  men,  not  only  as  individuals 
but  as  nations.  We  have  already  mentioned  the  difference 
in  one  inftance  between  the  European  tafte  and  the  Afri¬ 
can  refpedling  female  beauty  ;  and  wre  may  now  affirm,  as 
we  hope  to  prove  our  affirmation,  that  the  one  tafte  is  equal¬ 
ly  correct  with  the  other.  The  charms  of  female  beauty 
exift  not  in  the  mere  external  form  and  colour  confidered 
by  themfelves  (for  then  the  inanimate  flatue  of  the  Venus 
de  Medicis  would  give  more  delight  to  the  European  be¬ 
holder  than  the  finefl  woman  that  ever  lived)  ;  but  we  affo- 
ci.  e  external  beauty  with  fweetnefs  of  difpofition,  and  with 
all  the  train  of  endearments  which  take  place  in  the  union 
of  the  fexes ;  and  it  is  this  affociation  which  delights  the 
man  of  tafte,  as  giving  refinement  to  an  appetite  which  in 
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itfelf  is  grofs  and  fenfual.  A  fimilar  affociation  muft  be  Eafte- 
forpicd  in  the  breafl  o^~  the  African  who  has  any  tafte  ;  ”” 

and  as  he  never  knew  feminine  foftuefs,  or  any  of  the  en¬ 
dearing  qualities  of  the  fex,  but  as  united  with  thick  lips,  a 
fiat  liofe,  a  black  fkin,  and  woolly  hair— a  fable  beauty  of 
that  defeription  mufl  excite  in  his  brevift  the  fame  emotions 
that  are  excited  in  the  breafl  of  an  European  by  the  fair  wo¬ 
man  with  Grecian  features. 

But  is  there  not  an  ideal  or  perfe£l  beauty  of  the  human 
form  ?  There  certainly  is,  as  of  every  other  natural  objeft  ; 
but  it  cannot  be  the  iaine  in  Europe  as  in  Africa,  unlefs  to 
a  Being  who  is  acquainted  with  all  the  peculiarities  of  form, 
national  and  individual,  that  are  to  be  found  among  the  in¬ 
habitants  of  the  whole  earth.  It  has  been  fuppofed,  and 
we  think  completely  proved,  by  one  of  the  beft  writers  that 
we  have  on  the  philofophy  of  tafte  *,  that  the  fubl  mity  or*  Mr  AlU 
beauty  of  forms  arifes  altogether  from  the  affociations  we  co: a-/*, 
r.edl  with  them,  or  the  qualities  of  which  they  are  expreffive 
to  us.  The  qualities  expreffed  by  the  male  and  female  forms 
are  very  different  ;  and  we  would  by  no  means  think  the 
woman  beautiful  who  fhould  have  the  form  of  the  Farnefe 
Hercules,  or  admire  the  fhapes  of  the  hero  who  fhould  be 
formed  like  the  Venus  de  Medicis  ;  becaufe  the  proportions 
of  fuch  a  woman  would  indicate  ftrength  and  intrepidity, 
where  we  wifh  to  find  only  gentlenefs  and  delicacy;  and  the 
delicate  form  of  the  hero  would  indicate  foftnefs  and  effemi¬ 
nacy,  where  the  oppofite  qualities  only  can  be  efteemed. 

As  we  affociate  with  the  female  form  many  defirable  qualities, 
every  woman  is  efteemed  more  or  lefs  beautiful  as  her  figure 
and  features  indicate  a  greater  or  fmaller  number  of  thefe 
qualities  ;  and  the  fame  is  the  cafe  with  refpedl  to  the  qua¬ 
lities  which  adorn  the  male  character,  and  the  form  and  fea¬ 
tures  by  which  they  are  expreffed.  Upon  comparing  a 
number  of  human  beings  with  one  another,  we  find,  that 
with  refpetfl  to  every  feature  and  limb,  there  is  one  central 
form  to  which  nature  always  tends,  though  fhe  be  continu¬ 
ally  deviating  from  it  on  the  right  hand  and  on  the  left  : 

(See  Nose).  This  form  therefore  is  confidered  as  the  moft 
perfect  form  of  the  fpecie*?,  and  moil  expreffive  of  the  qua¬ 
lities  for  which  that  fpecies  is  valued  ;  but  in  Africa,  the 
central  form,  with  refpeft  to  the  proportions  of  the  human 
body  and  the  features  of  the  human  face,  is  very  different 
from  what  it  is  in  Europe  ;  and  therefore  the  ideal  or  per¬ 
fect  beauty  of  the  human  form  and  features  cannot  be  the 
fame  in  both  countries.  No  doubt,  if  a  man  could  examine 
the  limbs  and  features  of  every  individual  of  the  human 
race,  he  would  difeover  one  central  form  belonging  to  the 
whole,  and  be  led  to  efteem  it  the  flandard  of  beauty  ;  but 
as  this  is  obvioufly  impoffiblc,  the  common  idea  or  central 
form  belonging  to  each  great  clafs  of  mankind  mufl  be  e- 
fleemed  the  flandard  of  beauty  in  that  clafs,  as  indicating 
moft  completely  the  qualities  for  which  individuals  are  e- 
fleemed.  Thus  there  is  a  common  form  in  childhood  and  a 
common  form  in  age  ;  each  of  which  is  the  more  perfedl  as 
it  is  the  more  remote  from  peculiarities  :  but  though  age 
and  childhood  have  fomething  in  common,  we  fhouid  not 
deem  the  child  beautiful  who  was  formed  exa&ly  like  the 
moil  handfome  man,  nor  the  man  handfome  who  was  form¬ 
ed  exadlly  like  the  moft  beautiful  child.  This  do&rine  is 
well  illuftrated  by  Sir  Jofhua  Reynolds*,  who  has  applied 
it  to  every  obje&  efteemed  beautiful  in  nature;  and  proved, 
that  the  fuperiority  of  Claude  Lorrain  over  the  kndfeape- 
painters  of  the  Hutch  and  Flemifh  fchools,  arifes  chiefly 
from  his  having  generalized  his  conceptions,  and  formed  his 
pictures  by  compounding  together  the  various  draughts 
which  he  had  previoufly  made  fiom  various  beautiful  icenes 
and  profpedls.  “  On  the  whole  fays  he),  it  feems  to  me 
that  there  is  but  one  prefiding  principle  which  regulates  and 
S  s  gives 
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Tafte.  fl ability  to  every  art.  The  works,  whether  of  poets, 

— -  winters*  moralifts,  or  hiftorians,  which  are  built  noon  gene- 
jal  nature,  live  for  ever  ;  while  thofe  which  depend  lor  their 
exigence  on  particular  cuftoms  and  habits,  a  particular  view 
of  nature,  or  the  fhuftiiation  oF  fa  (hi  on,  can  only  be  coeval 
with  that  which  firib  raifed  them  from  obfeurity.  Ail  the 
individual  objefts  which  are  exhibited  to  our  view  by  na¬ 
ture,  upon  clofe  elimination,  will  be  found  to  have  their 
blemifhes  and  de  f  j*-  The  moil  beautiful  forms  have  forne- 
thiny  about  them  like  weaknefs,  minutenefs,  or  imperfection. 
But  it  is  not  every  eye  that  perceives  thefe  blemifh.es  :  It 
mu  ft  be  an  eye  Ion  g  ufed  to  tire  contemplation  and  compa- 
rifon  of  thefe  forms;  which  alone  can  difeern  what  any  fet 
of  objefls  of  the  fame  kind  has  in  common,  and  what  each 
wants  in  particular.” 

b^rom  thele  reafonings  the  fame  $?reat  art i ft  concludes, 
that  the  man  who  is  ambitious  of  the  charadler  or  pofteffing 
a  corrc<ft  tafte,  ought  to  acquire  a  “habit  of  comparing  and 
dioefting  his  notions.  He  ought  not  to  be  wholly  unac¬ 
quainted  with  that  part  of  philofophy  which  gives  him  an 
in  light  into  human  nature,  and  relates  to  the  manners,  cha- 
raClers,  paffions,  and  affeeftions-  He  ought  to  know  fotne* 
thing  concerning  tlie  mind,  as  well  as  a  great  deal  coneern- 
in:r  the  body ,  and  the  various  external  works  of  nature  and 
of  art ;  for  it  is  only  the  power  of  diftingnifhing  right  irom 
wrong  that  is  properly  denominated  t>i/h. 

“  Genius  and  tafte,  in  their  common  acceptation,  appear 
to  be  very  nearly  related;  the  difference  lies  only  in  this, 
that  genius  has  (uperadded  to  it  a  habit  or  powder  of  execu¬ 
tion.  Or  we  may  fay,  that  tafte,  when  this  power  is  added, 
changes  its  name,  and  is  called  genius.  They  both,  in  the 
popular  opinion,  pretend  to  an  entire  exemption  from  the 
reftraint  of  rules.  Jt  is  fuppofed  that  their  powers  are  in¬ 
tuitive  ;  that  under  the  name  of  genius  great  works  are  pro¬ 
duced,  ar.d  under  the  name  of  tajle  an  exa.Ct  judgment  is  given, 
without  our  knowing  why,  and  without  being  under  the 
leaft  obligation  to  reafon,  precept,  or  experience. 

“  One  can  fcarce  ftate  thefe  opinions  without  expofing 
their  abfurdity  ;  yet  they  aie  conflantly  in  the  mouths  of 
men,  and  particularly  of  illiterate  and  affedled  corinoiffeurs. 
'Fhe  natural  aopetite,  or  tafte  of  the  human  mind,  is  for 
.truth  ;  whether  that  truth  refults  from  the  real  agreement  or 
equality  of  original  ideas  among  themfelves,  from  the  agree¬ 
ment  of  the  reprefentation  of  any  objedt  with  the  thing  re- 
prefented,  or  from  the  correfpondence  of  the  feveral  parts 
of  any  arrangement  with  each  other.  It  is  the  very  fame 
tafte  which  relifhes  a  demonftration  in  geometry,  that  is 
pleafed  with  the  refemblance  of  a  picture  to  an  original,  and 
touched  with  the  harmony  of  mufic. 

“  But  befides  real ,  there  is  alfo  apparent  truth,  or  opi¬ 
nion,  or  prejudice.  With  regard  to  real  truth,  when  it  is 
known,  the  tafte  which  conforms  to  it  is  and  muft  be  uni¬ 
form.  With  regard  to  the  fecond  fort  of  truth,  which  may 
be  called  truth  upon  fujferance ,  or  truth  by  courtefy ,  it  is  not 
fixed  but  variable.  However,  whilft  thefe  opinions  and 
prejudices  on  which  it  is  founded  continue,  they  operate  as 
truth  ;  and  the  art,  whofe  office  it  is  to  pleafe  the  mind  as 
well  as  inftruft  it,  muft  direct  itfelf  according  to  opinion ,  or 
it  will  not  attain  its  end.  In  proportion  as  thefe  prejudices 
are  known  to  be  generally  diffufed  or  long  received,  the 
tafte  which  conforms  to  them  approaches  nearer  to  certain¬ 
ty,  and  to  a  fort  of  refemblance  to  teal  feience,  even  where 
opinions  are  found  to  be  no  better  than  prejudices.  And 
fmee  they  deferve,  on  account  of  their  duration  and  extent, 
to  be  confidcred  as  really  true,  they  become  capable  of  no 
fmall  degree  of  (lability  and  determination  by  their  perma¬ 
nent  and  uniform  nature* 
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“  Of  the  judgment  which  v/e  make  on  the  works  of  art,  Tafte, 
and  the  preference  that  we  give  to  one  clafs  of  art  over  an-  *  br¬ 
other,  if  a  reafon  be  demanded,  the  qndlion  is  perhaps  eva-  v 
ded  by  anfwering,  I  judge  from  my  tafte  ;  but  it  docs  not 
follow  that  a  better  aniwer  cannot  be  given,  though  for 
common  gazers  this  may  be  fuffieient.  Every  man  is  not 
obliged  to  inveftigate  the  caufes  of  his  approbation  or  dif. 
like.  The  arts  would  lie  open  for  ever  to  caprice  and  ca- 
fualty,  if  thofe  who  are  to  judge  of  their  excellencies  had 
no  fettled  principles  by  which  they  are  to  regulate  their  do 
ciftons,  and  the  merit  or  defecl  of  performances  were  to  be 
determined  by  unguided  fancy.  And  indeed  we  may  ven¬ 
ture  to  after t,  that  whatever  fpeculativc  knowledge  is  necef- 
fary  to  the  artift,  is  equally  and  indifpenfably  necefl'ary  to 
the  critic  and  the  connoiftenr. 

u  The  firil  idea  that  occurs  in  the  confideiation  of  what 
is  fixed  in  art  or  in  tafte,  is  that  p  re  Tiding  principle  which 
we  have  already  mentioned,  the  general  idea  of  nature.  The 
beginning,  the  middle,  and  the  end  of  every  thing  that  is 
valuable  in  tafte,  is  comprifed  in  the  knowledge  of  what  is 
truly  nature  ;  for  whatever  ideas  are  r.ot  conformable  to 
thofe  of  nature  or  univerfal  opinion,  muft  be  confidered  as. 
more  or  lefts  capricious ;  the  idea  of  nature  comprehending" 
not  only  the  forms  which  nature  produces,  but  alio  the  na¬ 
ture  and  internal  fabric  and  organization,  as  I  may  call  it, 
of  the  human  mind  and  imagination.  General  ideas,  beauty,, 
or  nature,  are  but  different  ways  of  expreffing  the  fame 
thine,  whether  we  apply  thefe  terms  to  ilatues,  poetry,  or 
picture.  Deformity  is  not  nature,  but  an  accidental  devia¬ 
tion  from  her  accuftomed  practice.  This  general  idea  there* 
fore  ought  to  be  called  nature;  and  nothing  elfe,  cor  re  (ft  ly 
[peaking,  has  a  right  to  that  name.  Hence  it  plainly  ap¬ 
pears,  that  as  a  work  is  eondtnfted  under  the  influence  of 
general  ideas,  or  partial,  it  is  principally  to  be  confidered  as 
the  effe<ft  of  a  good  or  a  bad  tafte.” 

Upon  the  whole,  we  may  conclude  that  the  real  fnbftance, 
as  it  may  be  called,  of  what  goes  under  the  name  of  tape* 
is  fixed  and  eflablifhed  in  the  nature  of  things  ;  that  there 
are  certain  and  regular  caufes  by  which  the  imagination  and 
paffions  of  men  are  affe<fted  ;  and  that  the  knowledge  of 
thefe  caufes  is  acquired  by  a  laborious  and  diligent  in ve (li¬ 
gation  of  nature,  ?.nd  by  the  fame  flow  prog  refs  as  wifdom 
or  knowledge  of  every  kind,  however  inllas^taneous  its  ope¬ 
rations  may  appear  when  thus  acquired.  A  man  of  real 
tafte  is  always  a  man  of  judgment  in  other  refpefts  ;  and 
thofe  inventions  which  either  difdain  or  fhrkik  from  reafon,. 
are  generally  more  like  the  dreams  of  a  diftempered  brain 
than  the  exalted  enthufiafm  of  a  found  and  true  genius,  la 
the  midft  of  the  higheft  flights  of  fancy  or  imagination,  rea¬ 
fon  ought  to  prefide  from  firft  to  laft;  and  be  who  fhal!  de¬ 
cide  on  the  beauties  of  any  one  of  the  fine  arts  by  an  ima¬ 
ginary  innate  fenfe  or  feeling,  will  make  as  ridiculous  an 
appearance  as  tlie  connoifteur  mentioned  by  Dr  Moor,  who. 
praifed  as  a  work  of  the  divine  Raphael  the  wretched  daub¬ 
ing  by  a  Swifs  copyift.  The  reader  who  wifhes  for  further 
inftrwdlion  in  the  philofophy  of  tafte,  may  confult  Gerard's- 
Effay  on  Tafte,  with  the  differiations  of  Voltaire,  d’Alem¬ 
bert,  and  Montefquieu  ;  Dr  Blair’s  Lectures  on  the  Belles 
Eettres ;  Dr  Reid’s  Effays  on  the  Intelle<ftual  Powers  of 
Man  ;  Ali ion’s  Effays  on  the  Nature  and  Principles  of 
Tafte  ;  and  Sir  Jofhua  Reynold’s  Dilcourfes  delivered  in 
the  Royal  Academy. 

TATE  (Nahum),  an  Englifh  poet,  boriv  about  the 
middle  of  the  reign  of  Charles  II.  in  Ireland,  where  he  re¬ 
ceived  his  education.  He  was  made  poet-laureat  to  King 
William  upon  the  death  of  Shadwell,  and  held  that  place 
until  the  reign  of  George  I.  whofe  firil  birth-day  ode  he 

lived 


T  A  U 


C  3 2 


Tatian 

FI 

Taunton. 


He 


lived  to  write,  and  executed  it  with  unuftial  fpirit. 
died  in  the  mint  in  1716^  and  was  fuc.ceeded  in  the  laurel 
'  by  Mr  Eufden.  He  was  the  author  of  nine  dramatic  per¬ 
formances,  a  great  number  of  poems,  and  a  veilion  of  the 
pfalins  in  conjunction  -with  Dr  Nicholas  Brady. 

TATI  AN,  a  writer  of  the  primitive  church  in  the  fecond 
century.  He  was  born  in  Affyria,  and  trained  up  in  the 
heathen  religion  and  learning.  Coming  over  to  Chriftianity, 
he  became  the  difciple  of  Juilin  Martyr,  whom  he  attended 
to  Rome.  While  Juftin  lived,  he  continued  Iteadily  ortho¬ 
dox  :  but  after  Julfin’s  death  he  made  a  fchifm,  and  became 
the  author  of  a  new  feet,  condemning  marriage,  enjoining 
abftinence  from  wine  and  animal-food,  and  fuffering^  only 
water  to  be  ufed  in  the  holy  myfleries  5  whence  his  fol¬ 
lowers  were  called  Encratil <£  and  Hy  dr  updraft  at  <z.  None 
of  his  works  are  now  extant  but  his  piece  againft  the  Gen¬ 
tiles  ;  or,  as  it  is  ufnally  intitled,  his  Oration  to  the  Greeks . 

TATIUS  (Achilles),  a  native  of  Alexandria,  was  the 
author  of  a  book  on  the  fnhere,  which  father  Petau  tranf- 
lated  into  Latin.  There  is  alio  attributed  to  him  a  Greek 
romance  on  the  loves  of  Leucippe  and  Clitophon,  o?  which 
Balma/ius  has  given  a  beautiful  edition  in  Greek  and  Latin, 
with  notes.  Suidas  fays,  that  this  Achilles  Tatius  was  a 
Pagan,  but  that  he  afterwards  embraced  the  Chriffian  reli¬ 
gion,  and  became  a  bifhop.  Photius  mentions  him  in  his 
Bibliotheca. 

TATONNEUR,  in  zoology.  See  Lemur. 

TATTOOING,  or  Tattowing,  an  operation  in  ufe 
tunong  the  Handers  in  the  South  Sea  f®r  marking  their 
bodies  with  figures  of  various  kinds  which  they  conlider  as 
ornamental.  It  is  performed  by  puii&uring  the  fkin,  and 
rubbing  a  black  colour  into  the  wounds.  The  inftrument 
ufed  fomeuhat  refembles  a  comb,  the  teeth  of  which  are  re¬ 
peatedly  {truck  into  the  fkin  by  means  of  a  {'mail  mallet.  It 
is  very  painful ;  but  the  children  are  forced  by  their  relations 
to  fubmit  to  it. 

TAT  TOU,  a  beat  of  a  drum  at  night  to  advertife  the 
foldiers  to  retreat,  or  repair  to  their  quarters  in  the  garrifon, 
or  to  their  tents  in  a  camp.  ' 

TAVERNIER  (John  Baptift),  a  famous  French  tra¬ 
veller,  was  born  in  1605.  In  the  conrfe  of  4.0  years  he 
travelled  fix  times  to  Turkey,  Perfia,  and  the  Ealt  Indies, 
and  vifited  all  the  countries  in  Europe,  travelling  mollly 
on  foot.  His  travels  have  been  frequently  reprinted  in  fix 
vols  1 2mo.  He  died  on  his  ftventh  journey  to  the  eait,  at 
Mofcow,  in  1609. 

TA  VIRA,  or  Ta vi la,  a  confiderable  town  of  Portugal, 
and  capital  of  the  province  of  Algarve,  with  a  handfome 
cattle,  and  one  of  the  belt  harbours  in  the  kingdom,  defended 
by  a  fort.  It  is  feated  in  a  plealant  fertile  country,  at  the 
mouth  of  the  river  Gilaon,  between  Cape  Vincent  and  the 
Strait  of  Gibraltar,  00  miles  well  by  north  of  Cadiz.  W. 
Long.  7.  46.  N.  Lat.  37.  iv. 

TAVIS  I  OCK,  a  town  of  Devonfhire  in  England,  fi- 
tuated  on  the  river  Tavey  or  Tave,  W.  Long.  4.  12.  N. 
Lat.  5c.  37.  It  fends  two  members  to  parliament,  and  gives 
the  title  of  marquis  to  the  noble  family  of  Ruffel  duke  of 
Bedford. 

TAUNTON,  a  large,  elegant,  and  well  built  town  of 
Somerfetfkire,  146  miles  from  London.  It  conlifls  princi¬ 
pally  of  ^our  flreets  paved  and  lighted  ;  the  market-place 
is  fpacious,  and  has  a  handlome  market-houfe,  with  a  town 
hall  over  it,  which  was  finiflied  in  1773.  It  has  an  exten- 
fjve  .woollen  manuta£lory ;  and  in  1780  a  filk  mamifa&ory 
was  introduced.  Its  cable,  the  ruins  of  which  remain,  was 
;n  1643  defended  For  the  parliament  by  colonel  Blake  a- 
gainfl  an  army  of  io,cco  men  under  lord  Goring,  but  was 
dilmantkd  by  Charles  II.  In  1635  the  duke  of  Monmouth 
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ltjade  this  place  his  head- quarters.  Its  church,  which  is  Tauds 
large  and  beautiful,  is  a  fine  ipecimeu  of  the  florid  Gothic  Tav|];n  r 
ftyle  of  architecture.  The  tower,  which  is  lofty,  is  of  ex-  t_jr  L*!, 
cellcnt  worktnanfhip,  crowned  at  the  top  with  four  ltately 
pinnacles,  32  feet  high.  The  whole  perhaps  is  not  equalled 
in  the  kingdom.  Taunton  is  pleafantly  feated  on  the  river 
Tone,  which  is  navigable  to  Bridgewater ;  is  reckoned  the 
beft  town  in  the  county  ;  and  fends  two  members  to  parlia¬ 
ment.  W.  Long.  3.  17.  N.  Lat.  50.  39. 

TAURIS,  or  Tebris,  a  town  of  Perfia,  and  capital  of 
Aderbeitzan.  It  was  formerly  the  capital  of  Perfia,  and 
is  now  the  mofl  confiderable  next  to  Ilpahan  ;  for  it  con¬ 
tains  1 5,000  houfes,  befides  many  feparate  fhops,  and  about 
2 00, coo  inhabitants.  It  is  about  five  miles  in  circum¬ 
ference,  and  carries  on  a  prodigious  trade  in  cotton,  cloth, 
filks,  gold  and  filver  brocades,  fine  turbans,  and  fhagreen 
leather.  'There  are  300  caravanferas,  and  250  molques. 

Some  travellers  fuppofe  it  to  be  the  ancient  Ecbatana ;  but 
of  this  there  is  no  certainty.  It  is  feated  in  a  delight¬ 
ful  plain,  furrounded  with  mountains,  from  whence  a  ftream 
iiTues,  which  runs  through  the  city.  E.  Long.  47.  50. 

N.  Lat.  38.  18. 

TAURUS,  a  great  chain  of  mountains  in  Afia,  which 
begin  at  the  eaftern  part  of  Little  Carimania,  and  extend 
very  far  into  the  India.  In  different  places  they  have  dif¬ 
ferent  names. 

Taurus,  in  aflronomy,  one  of  the  12  fignsof  the  zodiac. 

TAUTOLOGY,  a  needlefs  repeating  of  the  fame  thing 
in  different  words. 

TAWING,  the  art  of  drefiing  fkins  in  white,  fo  as  to  be 
fit  for  divers  manufa&ures,  particularly  gloves,  See. 

All  fkins  may  be  tawed  ;  but  thole  chiefly  ufed  for  this 
purpofe  are  lamb,  fheep,  kid,  and  goat  fkins. 

The  method  of  tawing  is  this :  Having  cleared  the  fkins 
of  wool  or  hair  by  means  of  lime*  they  are  laid  in  a  large 
vatt  of  wood  or  Hone,  fet  on  the  ground  full  of  water, 
in  which  quicklime  has  been  flacked  ;  wherein  they  are  al¬ 
lowed  to  l.e  a  month  or  fix  weeks,  according  ?.s  the  weather 
is  more  or  lefs  hot,  or  as  the  flans  are  required  to  be  more 
or  lets  foft  and  pliant. 

While  they  ^are  in  the  vatt,  the  water  and  lime  is  changed 
twice,  and  the  fkins  are  taken  out  and  put  in  again  every 
day  :  and  when  they  are  taken  out  for  the  laft  time,  they 
are  laid  all  night  to  ioak  in  a  running  water,  to  get  out  the 
greatefi:  part  of  the  lime ;  and  in  the  morning  are  laid  to¬ 
gether  by  fixes  one  upon  another,  upon  a  wooden  leg, 
and  are  {craped  ftoutly  one  after  another,  to  get  the  flefh  off 
from  the  flefay  fide,  with  a  cutting  two-handled  inflrument 
•called  a  knife;  and  then  they  cut  off  the  legs  (if  they  arc 
not  cut  off  before)  and  other  fuperfiuous  parts  about  the 
extremes.  Then  they  are  laid  in  a  vatt  or  pit  with  a  little 
water,  where  they  are  fulled  with  wooden  peilles  for  the 
fpace  of  a  quarter  of  an  hour  ;  and  then  the  vatt  is  filled  up 
with  water,  and  they  are  rinled  in  it. 

In  the  next  place,  they  are  thrown  on  a  clean  pavement 
to  drain,  and  afterwards  caff  into  a  frefh  pit  of  water,  out 
of  which  they  rinfe  them  well,  and  are  laid  again  on  the 
wooden  leg,  fix  at  a  time,  with  the  hair  fide  outermoft:  over 
which  they  mb  a  kind  of  whetftone  very  briikly,  to  foften 
and  fit  them  to  receive  four  or  five  more  preparations,  given 
t>'~m  on  the  leg  both  on  the  flefh-lide  and  the  hair- fide,  with 
the  knife,  after  the  manner  above  mentioned. 

After  this  they  are  put  into  a  pit  of  water  and  wheaten- 
bran,  and  fibred  about  in  it  with  wooden  poles,  till  the  bran 
is  perceived  to  flick  to  them,  and  then  they  are  left :  as  they 
rife  of  themfeWes  to  the  top  of  the  water  by  a  kind  of  fer¬ 
mentation,  they  are  plunged  down  again  to  the  bottom  ; 
and  at  the  fame  time  fire  is  fee  to  the  liquor,  which  burns  as 
S  s  2  eafcly 
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Tawing,  cafily  as  if  it  were  brandy,  but  goes  out  the  moment 
*  ax‘  fkins  are  all  covered. 

They  repeat  this  operation  as  orten  as  the  fkins  rife 
?.bove  the  water  ;  and  when  they  have  done  rifing  they 
take  them  out,  lay  them  ori  the  wooden  leg,  the  ftefhv 
fide  outwards,  and  pafs  the  knife  over  them  to  fcrape  off 
the  bran. 

Having  thus  cleared  them  of  the  bran,  they  lay’  the  fkins 
in  a  large  bafket,  and  load  them  with  huge  ftones  to  pro¬ 
mote  their  draining  :  and  when  they  have  drained  fufficiently, 
they  give  them  their  feeding  ;  which  is  performed  after  the 
manner  following- : 

For  icO  of  large  fheep  fkins,  and  for  fmaller  in  propor¬ 
tion,  they  take  eight  pounds  of  alum  and  three  of  fea-lalt, 
and  melt  the  whole  with  water  in  a  veffel  over  the  Are,  pour¬ 
ing  the  folution  out,  while  yet  lukewarm,  into  a  kind  of 
trough,  in  which  is  twenty  pounds  of  the  fineft  wheat-fower, 
with  the  yolks  of  eight  dozen  of  eggs;  of  all  which  is  formed 
a  kind  of  pafte,  a  little  thicker  than  children’s  pap  ;  which, 
when  done,  is  put  into  another  veffel,  to  be  ufed  in  the  fol¬ 
lowing  manner. 

They  pour  a  quantity  of  hot  water  into  the  trough  in 
which  the  pafte  was  prepared,  mixing  two  fpoonfuls  of  the 
pafle  with  it  ;  to  do  which  they  ufe  a  wooden  fpoon,  which 
contains  juft  as  much  as  is  required  for  a  dozen  of  fkins : 
and  when  the  whole  is  well  diluted,  two  dozen  of  the 
fie  ins  are  plunged  into  it  ;  but  they  take  care  that  the 
water  be  not  too  hot,  which  would  fpoil  the  pafte  and  burn 
the  fkins. 

After  they  have  lain  fome  time  in  the  trough  they  take 
them  out,  one  after  another,  with  the  hand,  and  ftretch  them 
out ;  this  they  do  twice  :  and  after  they  have  given  them 
all  their  pafte,  they  put  them  into  tubs,  and  there  full  them 
afrefh  with  wooden  peftles. 

Then  they  put  them  into  a  vatt,  where  they  are  fufFered 
to  lie  for  five  or  fix  days,  or  more  ;  then  theyr  take  them 
out  in  fair  weather,  and  hang  them  to  dry  on  cords  or  racks: 
and  the  quicker  they  are  dried  the  better  ;  for  if  they  be 
too  long  a-drying,  the  fait  and  alum  within  them  are  apt  to 
make  them  rife  in  a  grain,  which  is  an  eftential  fault  in  this 
kind  of  drefiing. 

When  the  fkins  are  dry,  they  are  made  up  into  bundles, 
and  juft  dipt  in  fair  water,  and  taken  out  and  drained  :  they 
are  then  thrown  into  an  empty  tub  ;  and  after  having  Iain 
fome  time  are  taken  out  and  trampled  under  toot. 

Then  they  draw  them  over  a  flat  iron  inftrument,  the  top 
of  which  is  round  like  a  battledore,  and  the  bottom  fixed 
into  a  wooden  block,  to  ftretch  and  open  them  ;  and  having 
been  opened,  they  are  hung  in  the  air  upon  cords  to  dry  ; 
and  being  dry,  they  are  opened  a  fecond  time,  by  paffing 
them  again  over  the  fame  inftrument. 

In  the  laft  place,  they  are  laid  on  a  table,  pulled  out,  and 
laid  fmooth,  and  are  then  fit  for  fale. 

TAX  ( Taxa ,  from  the  Greek  i.  e.  ordo ,  trilutvm ), 

a  tribute  or  impofition  laid  upon  the  fubjed  for  the  fupport 
of  government.  See  Revenue. 

•*  It  is  the  ancient  indifputable  privilege  and  right  of  the 
houfe  of  commons,  that  all  grants  of  fubfidies  or  parliamen¬ 
tary  aids  do  beolrrin  their  houfe,  and  are  firft  beflowed  by 
them  ;  although  their  grants  are  not  effedual  to  all  intents 
and  purpofes  until  they  have  the  afient  of  the  other  two 
branches  of  the  legiflature.  See  Commons.  The  general 
reafon  given  for  this  cxclufive  privilege  of  the  houfe  of  com¬ 
mons  is,  that  the  fupplies  are  raifed  upon  the  body  of  the 
people,  and  therefore  it  is  proper  that  they  alone  fhould 
have  the  right  of  taxing  themfelves.  This  reafon  would  be 
nnanfwerable,  if  the  commons  taxed  none  but  themfelves:  but 
it  is  notorious,  that  a  very  large  fhare  of  property  is  in  the 
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the  pofleflion  of  the  houfe  of  lords  ;  that  this  property  is  equal- 
ly  taxable,  and  taxed,  as  the  property’  of  the  commons ;  and  '~“ 
therefore  the  commons,  not  being  the  foie  perlons  taxed, 
this  cannot  be  the  reafon  of  their  having  the  foie  right  of 
raifing  and  modelling  the  fnpply.  The* true  reafon,  arifing 
from  the  fpirit  of  our  conftitution,  feems  to  be  this.  The 
lords  being  a  permanent  hereditary  body,  created  at  plea- 
fnre  by  the  king,  are  fuppofed  more  liable  to  be. influenced 
by  the  crown,  and  when  once  influenced  to  continue  fo,  than 
the  commons,  who  are  a  temporary  eledive  body,  freely  no¬ 
minated  by  the  people.  It  would  therefore  be  extremely 
dangerous  to  give  the  lords  any  power  of  framing  new  taxes 
for  the  fubjed ;  it  is-  fufficient  that  they  have  a  power  of 
rejecting,  if  they  think  the  commons  too  lavifh  or  improvi¬ 
dent  in  their  grants.  But  fo  reafonably  jealous  are  the 
commons  of  this  valuable  privilege,  that  herein  they  will 
not  fuffer  the  other  houfe  to  exert  any  power  but  that  of 
rejecting.  They  will  not  permit  the  lead  alteration  or 
amendment  to  be  made  by  the  lords  to  the  mode  of  taxing 
the  people  by  a  money-bill:  under  which  appellation  are  in¬ 
cluded  all  bills  by  which  money  is  directed  to  be  laifed  up¬ 
on  the  fubjed,  for  any  purpofe  or  in  any  fhape  whatfoever; 
either  for  the  exigencies  of  government,  and  colleded  from 
the  kingdom  in  general,  as  the  land-tax  ;  or  for  private  be¬ 
nefit,  and  colleded  in  any  particular  diftrid,  as  by  turn¬ 
pikes,  parifh-rates,  and  the  like.  Yet  Sir  Matthew  Hale 
mentions  one  cafe,  founded  on  the  pradice  of  parliament  in 
the  reign  of  Henry  VI.  wherein  he  thinks  the  lords  may  al¬ 
ter  a  money-bill :  and  that  is,  if  the  commons  grant  a  tax, 
as  that  of  tonnage  and  poundage,  for  four  years  ;  and  the 
lords  alter  it  to  a  lefs  time,  as  for  two  years  :  here,  he  fay3, 
the  bill  need  not  be  fent  back  to  the  commons  for  their 
concurrence,  but  may  receive  the  royal  afient  without  far¬ 
ther  ceremony  ;  ‘for  the  alteration  of  the  lords  is  confid¬ 
ent  with  the  grant  of  the  commons.  But  fucli  an  experi¬ 
ment  will  hardly  be  repeated  by  the  lords,  under  the  pre- 
fent  improved  idea  of  the  privilege  of  the  houfe  of  com-, 
mons  ;  and,  in  any  cafe  where  a  money-bill  is  remanded  to 
the  commons,  all  amendments  in  the  mode  of  taxation  are 
fure  to  be  rejeded. 

The  commons,  when  they  have  voted  a  fupply  to  his  ma- 
jefty,  and  fettled  the  quantum  of  that  fupply,  uiually  refolve 
themfelves  into  what  is  called  a  committee  oj  ways  and  means , 
to  confider  the  ways  and  means  of  railing  the  lupply  fo  vo¬ 
ted.  And  in  this  committee  every  member  (though  it  is 
looked  upon  as  the  peculiar  province  of  the  chancellor  of 
the  exchequer)  may  propofe  fuch  fcheme  of  taxation  as  he 
thinks  will  be  leaft  detrimental  to  the  public.  The  refolu- 
tions  of  this  committee  (when  approved  by  a  vote  of  the 
houfe)  are  in  general  efteemed  to  be  (as  it  were)  f-inal  and 
conclufive.  For  though  the  fupply  cannot  be  adually  rai¬ 
led  upon  the  fubjed  till  direded  by  an  ad  of  the  whole 
parliament,  yet  no  monied  man  will  fcruple  to  advance  to 
the  government  any  quantity  of  ready  cafh,  on  the  credit 
ot  a  bare  vote  of  the  houfe  of  commons,  though  no  law  be 
yet  paHed  to  eftablifh  it. 

The  taxes  which  are  raifed  upon  the  fubjed  are  either  an¬ 
nual  or  perpetual. 

I  The  ufual  annual  taxes  are  thofe  upon  land  and  malt. 
See  Land  and  Malt. 

II.  The  nerpetual  are,  I.  The  cuftoms.  2.  The  excife- 
duty.  3.  The  fsdt-duty.  4.  The  poll-office^  5.  The 
{lamp- duty.  6.  Houfe  and  window  duty.  7.  The  duty 
on  hackney-coaches  and  chairs.  8.  That  on  offices  and 
penfions. — See  the  articles  Customs,  Excise,  Post, 
Stamp,  House,  Hackney,  and  Offices  and  Penfions . 

Ar,  to  the  application  of  all  thefe,  fee  the  articles  Reve¬ 
nue,  National  Debt2  Funds,  and  Civil  List . 
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TAXATION.  See  Revenue,  Tax,  and  Fhonjr.  Syflem. 

TAXUS,  the  Yew  tree,  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  Facta,  and  order  of  monodelphta ; 
and  in  the  natural  fyftem  ranging  under  the  51ft  order,  Co - 
nifera.  The  male  calyx  is  triphyllous,  gemmaceous,  and 
imbricated  :  there  is  no  corolla  ;  the  {lamina  are  numerous  ; 
the  antherae  peltated  and  oftofid.  The  female  calyx  refem- 
ties  the  male  ;  there  is  no  corolla  nor  ftyle,  and  only  one 
feed  with  a  calycle  refembling  a  berry  very  entire.  There 
are  only  two  fpccies  mentioned  by  Linnaeus,  the  baccata 
and  nucifera.  M.  Songerat  has  added  a  third,  called  capen • 
Jts  ;  and  Sir  Charles  Thunberg  has  inferted  two  more,  the 
macrophylla  and  verticellata,  in  his  Flora  Japontca. 

The  baccata ,  or  common  yew  tree,  is  a  native  of  Britain, 
France,  Switzerland,  &c.  and  of  North  America.  It^  is 
diltinguifhed  from  the  other  fpecies  by  linear  leaves  which 
grow  very  clofe,  and  by  the  receptacles  the  male  flowers 
being  fubglobofe.  The  wood  is  reddifh,  full  of  veins, .and 
flexible,  very  hard  and  fmooth,  and  almoft  incorruptible. 
Its  hardnefs  renders  it  very  proper  for  turners  and  caninet- 
inakcrs.  It  produces  berries  which  are  red,  mucilaginous, 
and  have  a  fvveet  mawkifh  tafte.  They  are  often  eaten  by 
birds,  and  are  therefore  not  poifonous :  But  it  is  a  common 
opinion  that  the  leaves  are  poifonous  to  cattle,  and  many 
fafts  are  mentioned  of  horfes  and  cows  having  died  by  eat¬ 
ing  them.  Others,  however,  deny  thefe  fa&s.  It  is  found 
in  feveral  parts  of  the  Highlands  of  Scotland  in  a  wild 
(late.  At  Glenlure,  near  Glen-Creran,  in  Upper  I.orn, 
are  the  remains  of  an  old  wood  of-  it.  The  place  takes  its 
name  from  the  trees  which  grow  in  it  ;  for  Glenlure  in  the 
Gaelic  language  is  no  other  than  a  corruption  of  Gleanmir , 
i.  e.  “  The  valley  of  yew  trees.”  It  is  of  no  great  hei  ht, 
but  the  trunk  grows  to  a  large  fize.  Mr  Pennant  has  ta¬ 
ken  notice  of  a  very  remarkable  decayed  one  in  Fortin  gal 
church-yard,  the  remains  of  which  rneafured  56  feet  and  an 
half  in  circumference. 

_  The  yew  is  at  orefent  almoft  peculiar  to  church- yards  ; 
hence  fome  naturalifts  fufpefl  that  it  is  an  exotic.  Several 
reafons  have  been  afligned  for  its  frequency  in  clnirch-yards. 
The  fir fl*  is,  that  before  the  invention  of  gunoowder  the 
warrior  might  never  be  at  a  lofs  for  a  bow.  This  is  an  opi¬ 
nion  For  which  we  have  found  no  hiftorical  evidence;  and  till 
fome  be  produced  it  is  confidered  merely  as  a  conjecture. 
There  are  feveral  laws  enacted  by  our  forefathers  for  encou- 
raging  archery,  but  none  of  them  mention  the  cultivation  of 
the  yew.  The  bows  ufed  in  England  were  indeed  made  fre¬ 
quently  of  yew,  but  it  was  yew  of  foreign  growth.  In  the 
reign  of  Elizabeth,  a  bow  of  the  heft  foreign  yew  fold  for 
6  s.  8  d.  while  one  made  of  Englifh  yew  fold  only  for  2  s. 
In  12  Edw.  IV.  it  was  ordained  that  every  foreign  mer¬ 
chant  that  fhould  convey  any  goods  from  any  country  from 
which  bow  ftaves  had  formerly  been  brought  to  this  coun¬ 
try,  fhould  for  every  ton  of  goods  bring  four  bovv-ftaves. 
A  fimilar  law  was  framed  in  the  time  of  Richard  III.  It 
appears  therefore  that  the  church-yards  did  not  fuppiy  the 
nation  with  hows. 

A  fecond  opinion  concerning  the  introduction  of  yew 
trees  into  churrh-yaHs  is,  that  they  were  intended  to  de¬ 
fend  the  church  againft  ftorms.  But  there  are  many  other 
trees  that  would  have  anfwered  this  purpofe  much  better  ; 
for  the  yew  is  of  fo  flow  a  growth,  that  it  world  be  long 
before  it  could  be  of  any  fervice  at  all,  and  is  fo  low  that  it 
could  never  he  a  fufficient  fheltcr.  A  third  opinion  is,  that 
being  an  evergreen,  it  is  an  emblem  of  immortality.  This 
is  a  pretty  idea  ;  but  the  misfortune  is,  that  yew  is  always 
confidered  as  a  tree  baleful  influence.  This  opinion  is  as 
old  as  Statius,  who  fays,  mciuenda  fucco  taxus,  A  fourth 
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opinion  is,  that  when  anciently  it  was  the  cuftom,  as  it  ft  ill  d 

is  in  Catholic  countries,  to  carry  palms  on  Palm- Sunday, 
the  yew  was  fubftituted  on  fuch  occafions  for  the  palm. 
Two  dr  three  trees,  the  ufual  number  growing  in  church¬ 
yards,  were  fufficient  for  fuch  pnrpofes  This  is  the  only 
opinion  which  receives  any  countenance  from  hillory.  The 
following  e-xtradl  from  Caxton’s  Direction  for  keeping 
Feafts  all  the  Year,  printed  in  1483,  will  piobably  be  confi¬ 
dered  as  decilive  on  this  fubjed.  It  is  taken  out  of  the  lec¬ 
ture  for  Palm-.Sunday  ;  where  the  writer,  after  giving  the 
fcriotural  account  of  our  Saviours  triumphant  entrance  into 
Jerufalem,  proceeds  thus:  “Wherefore  holy  chirche  this 
day  makyth  folempne  pioceffyon,  in  mynd  ot  the  procefTyoa 
that  Cry  ft  made  this  day.  But  for  encliefon  that  we  have 
non  olyue  that  berith  grene  leef,  algate  therefore  we  take 
ewe  injlede  of  pa  Ime  and  olyue,  and  beren  about  in  proceflyon, 
and  fo  is  tliys  day  callyd  Palme  Sonday.”  As  a  confirma¬ 
tion  of  this  fa&,  we  may  add,  that  the  yews  in  the  church¬ 
yards  of  Eaft  Kent  are  at  this  day  called  palms . 

TAY,  called  by  the  Romans  Tavus  or  Taus,  the  largeft 
river  in  Scotland.  It  rifes  in  Br  iidalbane,  on  the  frontiers  of 
Lorn  ;  and  having  in  the  paftV.ge  of  a  few  miles  augmented 
its  ftream  by  the  accellion  of  feveral  fmall  rills,  fp reads  it- 
felf  into  a  lake  called  Loch  Dochart ;  out  of  which  having 
run  but  a  little  fpace,  it  expands  itfelf  again.  Leaving  this^ 
fecond  lake,  it  rolls  fome  miles  with  a  considerable  body  of 
water,  and  then  diffufes  itfelf  abroad  in  the  fpacious  Loch 
Tay  ;  which,  reckoning  from  the  fources  of  the  liver,  is  24 
miles  in  length,  though,  ftridlly  fpeaking,  the  lake  is  but 
13  :  almoft  as  foon  as  it  1  flues  from  hence,  it  receives  the  li¬ 
ver  Lyon,  coming  out  of  Loch  Lyon,  and  running  through 
Glen  Lyon  ;  which,  having  travelled  in  a  manner  parallel  to 
it,  from  its  iource,  for  a  fpace  of  25  miles,  at  length  joins 
the  Tay  as  it  enters  Athol,  which  it  next  traveifes,  and, 
directing  its  courfe  in  a  manner  due  call,  receives  almoft 
all  the  waters  of  that  country.  Bending  then  to  the  fouth, 
at  the  difiance  of  fix  miles,  it  reaches  Dunkeld  ;  which,  in 
the  language  of  our  anceftors,  fignifies  “  the  hill  of  hazels,” 
was  the  very  centre  of  the  old  Caledonia,  and  is  at  pre- 
fent  efteemed  the  heart  of  the  Highlands.  The  liver  is 
very  broad  here,  infomuch  that  there  is  a  ferry-boat  over  it 
at  e?ch  end  of  the  town.  Declining  ftill  to  the  fouth-eail, 
with  a  winding  courfe,  for  above  1  2  miles,  the  Tay  receives 
a  large  fuppiy  of  waters  from  the  county  of  Angus ;  and 
then  running  fouth-weft  for  eight  miles  more,  is  joined  in 
that  fpace  by  feveral  rivers,  the  moft  conliderable  of  which 
is  the  Almond.  Turning  then  to  the  fouth  eaft,  at  the  di- 
ftance  of  about  three  miles,  this  copious  river  comes  with  a. 
f welling  ftream  to  Perth,  or  St  Johnlton’s,  which  is  the  capi¬ 
tal  of  the  (hire  of  that  name. 

The  Bay,  continuing  ftill  a  fouth-eaft  courfe,  receives,  a 
few  mile6  below  Perth,  the  river  Erne  ;  which,  ifiuing  from 
a  loch  of  the  fame  name,  traverfes  the  county  of  Strathem* 
and  paffes  by  Abernethy,  once  the  capital  of  the  Pfotifh 
kingdom  ;  fwclled  by  the  waters  of  this  laft  river,  the  Tay* 
running  next  direblly  call ,  enlarges  itfelf  till  it  becomes 
about  three  miles  broad  ;  but  contrails  again  before  the 
town  of  Dundee  ;  foon  after  which  it  opens  into  the  Ger¬ 
man  ocean.  At  the  entrance  o*  the  frith,  there  are  funds 
both  on  the  north  and  on  the  fouth  fide  ;  the  former  ftyled 
Goa ,  the  latter  4berlay  and  Drumlan  ;  and  before  thefe,  ir\ 
the  very  ir  outh  of  the  frith,  thofe  which  are  called  the  Croft 
Sands.  At  Buttonnefs,  which  is  the  northern  promontory, 
there  are  two  light  houfes.  'The  (pace  between  the  north 
and  the  ioutli  fands  may  be  near  a  mile,,  with  about  three 
fathoms  water  ;  but  being  within  the  frith,  it  grows  deeper^ 
and  in  the  road  of  Dundee  is  full  fix  fathoms.  The  frith 
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of  Tay  is  not  indeed  To  large  or  fo  commodious  as  that  of 
Forth,  blit  from  Button nds  to  Perth  it  is  not  left  than 
miles  ;  and  the  whole  may  be,  without  any  great  improprie¬ 
ty,  ft y led  a  harbour,  which  has  Fi  e  on  one  fide,  and  the 
/hires  of  Perth  and  Angus  on  the  other,  both  very  fertile 
and  pleafant  countries. 

TAYLOR  (Dr  Jeremy ),  Lifhop  of  Down  and  Connor 
in  Ireland,  was  the  f>n  of  a  barber  at  Cambridge,  and  there 
had  his  education.  Upon  entering  into  orders,  lie  became 
<hvinity  .lecturer  of  St  Paul'ft  in  London;  and  was,  by  the 
intereft  of  archbifhop  Laud,  cleCted  fellow  of  All  foul’s 
College,  Cambridge,  in  1636.  Two  years  after  he  became 
one  of  the  chaplains  ot  the  archbifhop,  who  btftowed  on 
him  the  re&ory  of  Uppingham  in  Rutlandfhire.  In  1642 
lie  was  chaplain  to  the  king  ;  and  a  frequent  preacher  before 
him  and  the  court  at  Oxford.  He  afterward  attended  in 
the  king’s  army  in  the  condition  of  a  chaplain.  Upon  the 
declining  of  his  majefty's  caufe,  he  retired  into  Wales,  where 
he  w  as  permitted  to  officiate  as  minifter,  and  to  keep  a  fchool, 
in  order  to  maintain  himfelf  and  his  children.  In  this  re¬ 
tirement  he  wrote  feveral  of  his  works.  Having  fpent  fe- 
vera!  years  there,  his  family  was  vifited  with  fieknefs  ;  and 
he  loft  three  fons  of  great  hopes  within  the  fpace  of  two  or 
three  months.  This  affliction  touched  him  fo  fenfibly,  that 
it  made  him  defirous  to  leave  the  country  ;  and,  going  to 
Loudon,  he  for  a  time  officiated  in  a  private  congregation 
of  loyalifts  to  his  great  hazard.  At  length  meeting  with 
Edward  lord  Conway,  that  nobleman  carried  him  over  with 
him  inro  Ireland,  and  fettled  him  at  Portmore,  where  he 
wrote  his  Duftor  Dubitantium.  Upon  the  Reftoration  he 
returned  to  England  ;  foon  after,  he  was  advanced  to  the 
biihopric  of  Down  and  Connor  in  Ireland  ;  and  had  the  ad- 
minift ration  of  the  fee  offtDromore  granted  to  him.  He 
was  likewife  made  privy-coiinfellor  and  vice-chancellor  of 
the  univerfity  of  Dublin;  which  place  lie  held  till  his  death. 
He  died  of  a  fever  at  Lifnegarvy  in  1667,  and  was  interred 
in  a  chapel  which  he  himfelt  had  built  on  the  ruins  of  the 
old  cathedral  of  Dromore. 

Tavlor  (Dr  Brook),  was  born  at  Edmonton,  Anguft 
3  8th  1685.  He  was  the  foil  of  John  Taylor,  Efq;  of  iiif- 
ron’s-houfe  in  Kent,  by  Olivia,  daughter  of  Sir  Nicholas 
Tempeft,  of  Durham,  Baronet.  His  grandfather,  Natha¬ 
niel  Taylor,  was  one  of  thofe  puritans  whom  <4  Cromwell 
thought  fit  to  eledt  by  a  letter,  dated  June  14th  1653,  to 
reprefent  the  county  of  Bedford  in  parliament.”  The  cha¬ 
racter  of  his  father  partook  in  no  (mail  degree  of  the  aufte- 
rity  that  had  been  tranfmitted  to  him  in  the  line  of  his  an- 
ceftors,  and  by  the  fpirit,  of  the  times  in  which  they  lived  ; 
and  to  this  caufe  may  be  aferibed  the  difaffeCtion  which 
iometimes  fubfifted  between  the  father  and  even  luch  a  fon 
as  is  the  fubjeft  of  this  article.  The  old  gentleman’s  mo- 
rofe  temper,  however,  yielded  to  the  powers  of  made  ;  and 
the  mo  ft  eminent  pro  Fedors  of  the  art  in  that  period  were 
hofpitably  welcomed  in  his  houfe.  His  foil  Brook  was  in¬ 
duced,  by  his  natural  genius,  and  by  the  difpoiition  of  his 
father,  which  he  wilhed  by  all  the  means  in  his  power  to 
conciliate,  to  direct  his  particular  attention  to  mufic  ;  and  he 
became  in  very  early  life  a  diflinguifhed  proficient  in  it. — 
“  In  a  large  family-piece,  be  is  represented  at  the  age  of  1  3 
fitting  in  the  centre  of  his  brothers  and  lifters  ;  the  two  elder 
of  whom,  Olivia  and  Mary,  crown  him  with  laurel,  bearing 
the  inlignia  of  harmony.” 

To  mufic  he  added  another  accomoliihrrent,  in  which  he 
equally  excelled.  “  His  drawings  and  paintings,  of  which 
fome  are  ftill  preferved,  require  not  thole  allowances  for  er¬ 
ror  or  imperfection  with  which  we  fcan  the  performances  of 
even  the  fuperior  dilettanti ; — they  will  bear  the  tell  of  feru- 
and  criticifm  from  artifts  themfelves,  and  thofe  of  the 


fir  ft  genius  and  proreflional  abilities.”  Though  he  was  emi¬ 
nent  in  the  culture  and  practice  both  of  mufic  and  drawing 
in  his  early  youth,  lift  whole  attention  was  not  occupied  by 
tbele  ftfcinatiug  arts.  His  cl affiic a  1  education  was  conduct¬ 
ed  at  home  under  a  private  tutor ;  and  his  proficiency  in  the 
ordinary  branches  of  the  languages  and  the  mathematics  was 
fo  great,  that  lie  was  deemed  qualified  for  the  univerfity  at 
the  early  age  of  15. 

I11  1701  he  was  entered  a  Fellow  Commoner  of  St  John’s 
College,  Cambridge.  At  that  period  mathematics  engm 
gtd  more  particularly  the  attention  of  the  univerfity  ;  and 
the  examples  of  eminence  in  the  learned  world,  derived  from 
that  branch  of  feitnee,  attra6fed  the  notice  and  roufed  the 
emulation  of  every  youth  pofteffied  of  talents  and  of  applica¬ 
tion.  We  may  ptefume,  that  Brook  Taylor,  from  the  very 
hour  of  his  admiffton  at  college,  adopted  the  courfe  of  ftudv 
which  a  Machin,  a  Keil,  and,  above  all,  a  Newton,  had 
opened  to  the  mind  of  man,  as  leading  to  diicoveiies  of  the 
ctleflial  fyftem.—  That  he  applied  early  to  thefe  ftudfes,  and 
without  remiflion,  is  to  be  inferred  from  the  early  notice 
and  kind  attention  with  which  lie  was  honoured  by  thofe 
eminent  perfons,  and  from  the  extraordinary  progrefs  which 
lie  made  in  their  favourite  Lienee.” 

In  ’708  he  wrote  his  treatife  On  the  Centre  of  Ofcilh- 
tion,  which  was  not  puhhflied  in  the  Philofophica.l  Tranf- 
'E&ions  till  fome  years  afterwards.  In  1709,  betook  his 
degree  of  Bachelor  of  Laws.  In  1712,  he  was  chofen  a 
Fellow  of  the  Royal  Society.  During  the  interval  between 
thefe  two  periods,  he  corrdponded  with  ProLfTor  Keil  on 
feveral  of  the  moft  abftrufe  fubje&s  of  mathematical  difqui- 
fition.  Sir  William  Young  informs  us,  that  he  has  in  lift 
poffieffiion  a  letter,  dated  in  1712,  addreffied  to  Mr  Machin* 
which  contains  at  length  a  folution  of  Kepler’s  problem, 
and  marking  the  ufe  to  be  derived  from  that  folution.  In 
this  year  he  prefented  to  the  Pvoyal  Society  three  different 
papers  :  one  On  the  Afcent  of  Water  between  two  Glafs 
Planes  ;  a  fecond,  On  the  Centre  of  Ofcillation  ;  and  a  third, 
On  the  Motion  of  a  ftretched  String.  It  appears  from  his 
correfpondence  with  Keil,  that  in  1713  he  prefented  a  pa¬ 
per  011  liis  favourite  fnbjedt  of  Mufic  :  but  this  is  not  prefer* 
ved  in  the  Transactions. 

His  diftinguffhed  proficiency  in  thofe  branches  of  fcience, 
which  engaged  the  particular  attention  of  the  Royal  Socie¬ 
ty  at  this  period,  and  which  embroiled  them  in  contefis 
with  foreign  academies,  recommended  him  to  the  notice  of 
its  moft  illuftrious  members  ;  and  in  1714  he  was  elected  to 
the  office  of  fecretary.  In  this  year  he  took  at  Cambridge 
his  degree  of  DoCtor  of  Laws;  and  at  this  time  he  tranfmit¬ 
ted,  in  a  letter  to  Sir  Haris  Sloane,  An  Account  of  fome 
curious  Experiments  relative  to  Magnetifm  ;  which,  how¬ 
ever,  was  not  delivered  to  the  Society  till  many  years  after¬ 
ward,  when  it  was  printed  in  the  Tranfa&ions.  His  appli¬ 
cation  to  thofe  ftudies  to  which  his  genius  inclined  was  in¬ 
defatigable ;  for  we  find  that  in  17X5  he  published  in  Latin 
his  Met  hod  us  Incrementorum  ;  alfo  a  curious  eflay  preferved 
in  the  Philofophical  Tran  factions,  entitled  An  Account  of 
an  Experiment  for  the  Difcovery  of  the  Laws  of  Magnetic 
Attraction  ;  likewife  a  treatife  well  known  to  mathemati¬ 
cians,  and  highly  valued  by  the  beft  judges,  On  the  Princi¬ 
ples  of  Linear  FerfpeCtive.  In  the  fame  year  (fuch  were 
his  admirable  talents,  and  fo  capable  were  they  of  being  di¬ 
rected  to  various  fubjefts),  he  condu&ed  a  controverfial  cor- 
refpondence  with  the  Count  Raymond  de  Montmort,  on 
the  Tenets  of  Maltbranche  ;  which  occafioned  his  being 
particularly  noticed  in  the  enlogium  pronounced  by  the 
French  academy  on  the  deceafe  of  that  eminent  metapbyii- 
cian. 

The  new  philofophy  of  Newton  (as  it  was  then  called) 
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V:,yVr.  engaged  the  attention  of  mathematicians  and  philofophers 

— v -  both  at  home  and  abroad.  At  Paris  it  was  in  high  efti- 

matiou  ;  and  the  men  of  fcicnce  in  that  city  were  defirous 
of  obtaining  a  perfonal  acquaintance  with  the  learned  fecrc- 
tary  of  the  Royal  Society,  whofe  reputation  was  fo  general¬ 
ly  acknowledged,  and  who  had  particularly  diftinguilhcd 
himfelf  in  the  Leibnitzian  or  German  controverfy,  as  we 
may  denominate  it,  of  that  period.  In  confcquence  of  ma¬ 
ny  urgent  invitations,  he  determined  to  vifit  his  friends  at 
Paris  in  the  year  1716.  He  was  received  with  every  pof- 
fblc  token  of  affect  ion  and  refpedt ;  and  had  an  opportuni¬ 
ty  of  displaying  many  traits  of  character,  which  mark  the 
general  fcholar  and  accomplifhed  gentleman,  as  well  as  the 
profound  mathematician.  His  company  was  courted  by 
all  “  who  had  temper  to  enjoy,  or  talents  to  improve,  the 
charms  of  focial  intercom' fe.”  Befides  the  mathematicians, 
to  whom  he  had  always  free  sccefs,  he  was  here  introduced 
to  Loid  Bolin  gb,  oke,-  the  Count  de  Caylus,  and  Bifhop 
Bnffuct.  “  He  infpired  partiality  on  his  iirft  addrefs  ;  he 
gained  imperceptibly  on  acquaintance  ;  and  the  favourable 
impreffions  which  he  made  from  genius  and  accomplifhinents, 
lie  fixed  in  further  intimacy  by  the  fundamental  qualities  of 
benevolence  and  integrity.” 

Among  the  ladies  who  honoured  Dr  Brook  Taylor  with 
a  particular  regard,  we  may  mention  the  names  of  Marc  illy 
de  Vilkite,  arid  of  Mifs  Brunton,  the  beautiful  and  accom- 
phftied  niece  of  Sii  Ifaac  Newton. 

Early  in  1717  lie  returned  to  London,  and  compofed 
three  treatifes,  which  were  prefented  to  the  Royal  Society, 
and  publifhed  in  the  30th  volume  of  the  Tranfa£l:ons.  A- 
bout  this  time  bis  iutenfe  application  had  impaired  his  health 
to  a  considerable  degree  ;  and  he  was  under  the  neceffitv  of 
repaii  in^,  for  relaxation  and  relief,  to  Aix-la-Chapelle. 
Having  hkewife  a  defire  of  direfling  his  attention  to  fubie&s 
cf  moral  and  reli  gious  fpeculation,  lie  refigned  his  office  of 
Secretary  to  the  Royal  Society  in'  1718. 

After  his  return  to  England  in  1719,  he  applied  to  fub- 
jecds  of  a  very  different  kind  from  thofe  that  had  employed 
the  thoughts  and  labours  of  Iris  more  early  life.  Amonrr 
his  papers  of  this  date,  Sir  William  Young  has  found  det 
inched  parts  of  A  Treatiic  on  the  Jewifh  "Sacrifices,  and  a 
difiertation  of  confiderahle  length  On  the  Lawfulnefs  of 
eating  Blood.  He  did  not,  however,  wholly  neglect  his 
former  fubjedls  or  Rudy,  but  employed  his  leifure  hours  in 
combining  fcfence  and  art  ;  with  this  view  he  reviitd  and 
improved  his  treatife  on  Linear  Perfpe&ive.  Drawing  con¬ 
tinued  to  be  Ins  favourite  armifement  to  his  lateft  hour  ;  and 
it  hr  not  improbable,  that  his  valuable  li  e  was  fhortened  by 
the  fedentary  habits  which  this  amufernent,  fucceeding  his 
leverer  Rudies,  occafioned. 

ii  ^-e  drew  figures  with  extraordinary  precifion  and  beau- 
t)  of  pencil.  Landscape  was  yet  his  favourite  branch  of 
dengn.  His  original  landfcapes  are  moflly  painted  in  wa¬ 
le?  colours,  but  with  all  the  richnefs  and  (Length  of  oils, 
Bhey^have  force  of  colour,  a  freedom  of  touch,  a  varied 
difpoiJtion  of  planes  of  difiance,  and  a  learned  ufe  of  aerial 
as  well  as  linear  perfpe&ive,  which  all  profeffional  men  who 
i!aVe  feen  thefe  paintings  have  admired.  Some  pieces  are 
compofitions  ;  fome  are  drawn  from  nature  ;  and  the  gene- 
r.u^charadlenftic  of  their  effedl  may  be  exemplified,  in  fup* 
ponng  the  bold  fore-grounds  of  Salvator  Rofa  to  be  backed 
by  the  fuccefiion  of  defiances,  and  mellowed  by  the  fober 
harmony,  which  diftingniih  the  prod  u£t  ions  of  Gafpar  Pcui- 
f  Ihe  jmall  figures  interfperfed  in  the  landfcapes  would 
not  have  difgraced  the  pencil  of  the  correct  and  ciafTic  Ni¬ 
cholas.” 

I  he  work  of  Dr  Brook  Taylor  in  linear  peifpedtive  was 
centred  by  Bernoulli,  in  a  treatife  publifhed  in  the  Acts 


of  Leipfic,  as  fc  abflrufc  to  all,  and  as  unintelligible  to  ar- 
tills  for  whom  it  was  more  efpecially  written.”  It  mutt  be 
acknowledged  that  this  excellent  work,  for  fo  it  deferves  to 
be  called,  was  not  level  to  the  apprehenfions  of  practitioners 
in  the  art  of  drawing  and  defign  :  but  it  was  much  efteem- 
ed  by  mathematicians.  Three  editions  of  It  have  been  pub¬ 
lifhed  ;  and  as  it  is  now  fcarce,  a  republication  of  it  in  its 
mod  improved  and  perfect  Rate  would  be  very  acceptable. 
Mr  Kirby,  however,  has  made  it  more  plain  and  popular, 
in  his  treatife  entitled  “  Brook  Taylor’s  Perfpedive  made 
eafy  and  this  book,  detailing  and  illuflrating  the  princi¬ 
ples  of  the  original  work,  has  been  the  <vade  mecum  of  ar- 
tills.  Dr  Brook  Taylor  was  incenfed  by  the  invidious  at¬ 
tacks  of  Bernoulli ;  and  he  publifhed  An  Apology  againit 
J.  Bernoulli's  Objections,  which  may  he  feen  in  the  30th 
volume  of  the  Phiiolophical  Tranfadttons.  Bernoulli,  with 
his  ufual  envy  of  Britifh  mathematicians,  had  difputed  our 
author’s  right  to  his  own  work.  We  have  no  reafon  to  doubt 
Dr  Taylor’s  claims  to  the  undecided  aifeovery  of  the  me¬ 
thod  which  he  deferibes,  though  he  is  not  an  original  inven¬ 
tor.  This  method  was  long  before  publifhed  by  Guido  U- 
baldi,  in  his  Perfpedtive,  printed  at  Pefaro  in  j6oo;  where 
it  is  delivered  very  clearly,  and  confirmed  by  moft  elegant 
demon  ft  ratio  ns  ;  and  where  it  is  actually  applied  to  the  art 
of  delineating  the  feenes  of  a  theatre. 

Toward  the' end  of  the  year  1720,  Dr  Brook  Taylor 
accepted  the  invitation  of  Lord  Bolingbroke  to  fpend  fome 
time  at  La  Source,  a  country-feat  near  Orleans,  which  he 
held  in  right  of  his  wife,  the  widow  of  the  Marquis  de  Vil- 
lette,  nephew  of  Madame  de  Maintenon.  During  his  refi- 
dence  at  this  beautiful  fpot,  he  fixed  and  cemented  a 
friendfhip  with  its  noble  owmrs  which  terminated  only  with 
hfe. 

In  the  next  year  he  returned  to  England,  and  publifhed 
the  lad  paper  which  appears  with  his  name  in  the  Philo  fo- 
piucal  1  rania&ions,  entitled,  An  Experiment  made  to  af- 
certain  the  Proportion  of  Expanfion  of  Liquo-r  in  the  Ther¬ 
mometer,  with  regard  to  the  degree  of  Heat. 

In  1721,  Dr  Brook  Taylor  married  Mifs  Bridges  of 

alhngton  in  the  county  of  Surry,  a  young  lady  of  good 
family,  but  of  fmall  fortune  ;  and  this  marriage  occafioned  a 
rupture  with  his  father,  whofe  confer.t  he  had  never  obtain¬ 
ed.  The  deafh  of  this  lady  in  1725,  and  that  of  an  infant 
fon,  whom  the  parents  regarded  as  the  prefage  and  pledge 
of  reconciliation  with  the  father,  and  who  actually  proved 
Rich,  deeply  affected  the  fenfibilitv  of  Dr  Taylor.  How- 
ev--,  during  the  tv/o  fucceeding  years  he  refided  with  his 
father  at  liifrons,  where  "  the  mufical  parties,  fo  agreeable 
to  his  tatte  and  early  proficiency,  and  the  affectionate  atten¬ 
tions  of  a  numerous  family  welcoming  an  amiable  brother, 
fo  long  eft  ranged  by  paternal  refentment,  not  only  foothed- 
his  forrows,  but  ultimately  engaged  him  to  a  feene  of  coun¬ 
try  retirement,  and  dcmeflicated  and  fixed  his  habits  of  life.. 
He  could  no  more  recur  to  the  defultory  refources  and  cold 
folace  of  fociety,  which  cafualvifits,  flight  acquaintance,  and 
diftant  friend fliips,  afford  the  man— who  hath  none  to  make, 
and  cheer  a  confiant  home.” 

In  1725  he  formed  a  new  connexion  ;  and  with  the  full 
approbation  of-'  his  father  and  family,  married  Sabetta, 
daughter  of  John  Setwbridge,  Efq;  of  Olantigh,  in  Kent! 
In  1729,  on  the  death  of  his  father,  he  f'uccceded  to  the  fa¬ 
mily  eftate  of  Bifrons.  In  the  following  year  he  loft  hfo- 
wne  in  child-bed.  Ihe  daughter  whofe  birth  occafioned 
tins  melancholy  event  lurvfved,.  and  became  the  mother  of 
Sir  Xn  liliam  \oung,  to  whom  we  owe  thefe  memoirs  cf  his* 
gr^ndfather. 

In  the  interval  tnat  e  lap  fed  between  the  years  1721  and 
1  73°>  no  production  by  Brock  Taylor  appears  in  the  Pin- 
£  lofophical 
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Taylor,  lofoolitcal  TranfaXions  ;  nor  did  he  publifti  In  the  courfe  of 
^ eA*  that  time  any  work.  His  biographer  has  found  no  traces 
,of  his  learned  labour,  excepting  a  Treatife  of  Logarithms, 
which  was  committed  to  his  friend  Lord  Paifiev  (after¬ 
ward  Abercorn),  in  order  to  be  prepared  for  the  pvefs  ;  but 
which  probably  was  never  printed.  Plis  health  was  now 
much  impaired  ;  relaxation  became  neceffary,  and  he  was  di¬ 
verted  by  new  connexions  from  the  habit  of  fevere  fbudy, 
which  had  diftinguifhed  the  early  period  of  bis  life,  and 
which  bad  contributed  to  contraX  the  duration  of  it.  Hap¬ 
py  in  the  focial  circle  of  domeftic  enjoyment,  and  devoting 
his  attention  to  bufmefs  or  amufement  as  they  occurred,  his 
application  and  his  literary  emulation  feem  to  have  decli¬ 
ned.  Lie  did  not  long  fnrvivc  the  lofs  of  his  fecond  wife  ; 
and  his  remaining  days  were  days  of  increafing  imbecillity 
and  forrovv. 

“  The  eftay  entitled  Contemplatio  Philofophica ,  publifhed 
by  Sir  William  Young,  1  793,  appears  to  have  been  written 
about  this  time,  and  probably  with  a  view  to  abftraX  his 
mind  from  pain  Fill  recolleXions  and  regret.  It  was  the  ef¬ 
fort  of  a  ftrong  mind,  and  is  a  moll  remarkable  example  of 
the  clofe  logic  of  the  mathematician  applied  to  metaphy¬ 
sics.  But  the  blow  was  too  deep  at  heart  for  ftudy  to  af¬ 
ford  more  than  temporary  relief.  The  very  refource  was 
hurtful,  and  intenfe  ftudy  but  accelerated  the'decliiie  of  his 
health.  His  friends  offered  every  comfort ;  in  particular 
Lord  Bolirgbroke  preffed  his  corfolation,  and  fought  to 
call  his  mind  from  regret  of  domeftic  endearments  to  focial 
frier dfh ip  at  DawLy. 

The  attention  and  kindnefs  of  bis  friends,  however,  could 
not  ward  off  the  approaches  of  difiblution.  “  Having  fur- 
vived  his  fecond  wife  little  more  than  a  year,  Dr  Brook 
Taylor  died  of  a  decline  in  the  46th  year  of  his  age,  De¬ 
cember  the  29th  1731,  and  uras  buried  in  the  church* yard 
of  St  Ann’s,  Soho.  I  am  fpared  (fays  his  dependant)  the 
neceffity  of  doling  this  biographical  fketch  with  a  prolix  de¬ 
tail  of  his  charaXer  :  in  the  beft  acceptation  of  duties  rela¬ 
tive  to  each  fituation  of  life  in  which  he  was  enpaged,  his 
own  writings,  and  the  writings  of  thofe  who  beft  knew  him, 
prove  liim  to  have  been  the  finifhed  Clniftian,  gentleman, 
and  fcholar.” 

Taylor  (Dr  John),  a  karned  diftenting  minifter,  born 
in  Lancafhire.  He  fettled  fir  ft  at  Kirkftead  in  Lincoln- 
iliire,  where  he  preached  to  a  fmall  congregation,  and  taught 
a  grammar  fchool  for  near  70  years.  Afterward  he  remo¬ 
ved  to  Norwich,  where  he  preached  many  years  in  great 
repute,  until  he  was  invited  to  fuperintend  the  academy 
1  formed  at  Warrington  in  Lancafhire  :  but  a  few  idle  diffe¬ 
rences  on  formal  punXilios  and  uncertain  doXrines  kindled 
into  fuch  a  flame  there,  as  fubjeXed  him  to  much  feurrility 
and  ill  treatment,  and  endangered  the  very  being  of  the 
academy.  He  died  in  1761  ;  and  among  federal  other  ju¬ 
dicious  performances,  his  Hebrew  and  Englifh  Concordance, 
2  vols  folio,  will  remain  a  monument  of  his  critical  (kill  and 
indefatigable  induftry. . 

TAYLOR-Bird.  See  Motacilla. 

TEA,  the  dried  leaves  of  the  tea  plant.- — A  com¬ 
modity  with  which  we  are  fo  well  acquainted,  wdiich  af¬ 
fords  a  beverage  fo  generally  ufed  and  fo  generally  agree¬ 
able,  and  which  forms  io  confiderable  an  article  of  com¬ 
merce,  muft  excite  the  curiofity  of  the  public  at  large  to 
know  foraething  of  its  hiftory,  and  of  the  nature  of  the 


plant  from  which  it  is  obtained.  We  are  forry  that  w*e  can  Tea. 
neither  gratify  their  curiofity  nor  our  own  completely.  We  "“v- 
have  confulted  all  the  botanical  books  to  which  we  had  ac- 
cefs,  and  we  believe  we  have  had  accefs  to  the  beft,  yet  we 
have  not  been  able  to  difeover  with  certainty  whether  there 
be  various  fpecies  of  the  tea  plant  ;  or  whether  all  the  dif¬ 
ferent  kinds  of  tea,  fo  un-ike  to  one  another  in  their  fla¬ 
vour,  and  ftrength,  and  colour,  be  derived  from  one  (ingle 
fpecies.  As  an  apology  for  this  imptrfeXion  in  botanical 
knowledge,  it  is  proper  to  obferve,  that  the  country  of 
which  the  tea  plant  is  a  native  is  hidden  from  the  exploring 
eye  of  the  philofopher  ;  that  it  is  jealous  of  Europeans,  and 
feldom  gives  them  an  opportunity  of  Undying  its  produc. 
tions.  While  we  apologize  for  the  ignorance  of  Europeans 
in  this  point,  and  nncerely  regret  it,  we  fliall  be  careful  to 
feleX  every  important  f?.X,  that  we  may  prefent  our  read¬ 
ers  with  as  accurate  and  complete  an  account  as  our  mate¬ 
rials  can  fupply. 

The  tea  plant  is  a  native  of  Japan,  China,  and  Tonquin, 
and  has  not,  as  far  as  we  can  learn,  been  found  growing 
fporitaneoufly  in  any  other  parts  of  the  world.  Linnaeus  ar¬ 
ranged  it  under  the  clafs  of  polyandries ,  and  order  of  monogy* 
nia .  We  are  told  he  was  led  into  this  miftake  from  having 
no  fpecimens  of  the  flower  to  examine  hut  fuch  as  were  dri¬ 
ed.  If  Linnaeus  has  in  this  arrangement  fallen  into  error, 
it  is  furprifing  that  he  has  not  been  correXed  by  one  who 
had  the"  beft  opportunity  of  examining  the  matter.  Sir 
Charles  Thunherg,  one  of  the  moft  diftinguifhed  pupils  of 
that  iiluftrious  botanift,  who  refided  16  months  in  Batavia 
and  Japan,  has  given  a  full  botanical  defeription  of  the  tea 
plant ;  and  having  claffed  it  in  the  fame  manner  as  his  ma¬ 
iler,  fays  exprefsly  that  it  has  only  one  ftyle.  Several  of 
the  Britifh  botanifts,  on  the  other  hand,  refer  it  to  the  order 
of  trigynia;  deriving  their  authority  from  a  plant  in  the 
Duke  of  Northumberland’s  garden  at  Sion-lioufe,  which  had 
three  flyles. 

Linnaeus  fays  that  there  are  two  fpecies  of  the  tea  plant; 
the  bohea ,  the  corolla  of  wdiich  has  fix  petals  ;  and  the  w- 
rtdis  or  green  tea,  which  has  nine  petals.  Thunherg  maKes 
only  one^ fpecies,  the  bohea,  confiding  of  two  varieties  ;  the 
one  with  broad  arid  the  other  with  narrow  leaves.  This 
botanift’s  authority  is  clecifive  refpeXing  the  Japanefe  tea 
plants  •  but  as  China  has  not  yet  been  explored,  we  cannot 
determine  what  number  of  fpecies  there  are  in  that  country. 

Of  the  bohea  plant  wc  have  been  favoured  with  a  beautiful 
drawing,  and  an  accurate  botanical  defeription,  by  a  learned 
gentleman,  which  we  fhall  here  prefent  to  our  readers. 

Calyx.  K,  fig.  1,  2,  3,  10.  a  perianthium  quinquepar- 
tite,  very  fmall,  flat,  the  fegments  round,  obtufe,  permanent. 

Fig.  1.  K. 

Corolla.  C,  fig.  I,  3,  4,  5,  7,  8.  the  petals  fix,  round- 
ifh,  concave  ;  two  exterior  (fig.  4,  7.)  CC  ;  lefs,  unequal, 
inclofing  the  flower  before  fully  blown  (fig..  3.)  C;  four 
interior  (fig.  5,  6.)  CCCC  ;  large,  equal,  before  they  fall 
off  recurvate  (fig.  8.)  CC  ;  (a). 

Stamens .  /,  fig.  6,  9,  10,  u.  the  filaments  numerous 
(b)  fig.  6,  9 .fa  ;  about  200  ;  filiform,  white,  fhorter  than 
the  corolla,  and  inferted  in  the  receptacle;  a,  the  antheraa 
cordate;  and  didymous  (fig.  10,  11.)  *,  magnified  (c). 

Ptftillum.  Fig.  1,  10,  12.  *  magnified  ;  g,  the  germen, 
three  globular  bodies  joined  in  a  triangular  form  ;  j,  the 
ityles,  three,  conneXed  at  their  bafe  (fig.  I20  >  tubulate, 


(a)  Thunherg  fays,  that  three  of  the  petals  are  exterior  and  three  inferior. 

(b)  In  a  flower  received  from  J.  Ellis,  Efq;  upwards  of  280  filaments  wrere  told. 

(c)  Kempfer  deferibes  the  antheras  as  Tingle. 
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Tn.  recurvate,  of  the  length  of  the  ftamens,  prefTeci  together,  and 
~v“~  as  if  united  in  one  by  the  thickfet  furrounding  flamens  (d) 
fig.  9,  10.  ;  but  after  the  petals  and  (lame ns  have  fallen 
off  they  part,  fpread  open,  increafe  in  length,  and  wither 
on  the  germen,  fig.  t,  1  2.  ;  the  iligmas  fimple,  /,  fig.  1,  9, 
ic,  12. 

Pericarphm.  P.  fig.  f,  T3,  14.  a  capfule  in  the  form  or 
three  globular  bodies  united,  tig.  13.  trilocular,  fig.  14.  ga¬ 
ping  at  the  top  in  three  directions,  fig.  13. 

Seeds,  S,  fig.  1 4.  tingle,  globofe,  angulate  on  the  inward 
fide. 

Trunk.  T,  fig.  1.  ramofe,  lignous,  round  ;  branches  al¬ 
ternate,  vague,  ftiffifli,  inclining  to  afh  colour,  towards  the 
top  reddifh  5  the  peduncles  axillary,  py  fig.  1.  alternate, 
fmgle,  curved,  tiniflorous,  incraffate,  fig.  1,  2,  7.  ftipulate, 
the  ftipula  finale  ;  fubulate,  ereCt,  dy  fig.  1,  2,  7,  9. 

Leaves.  F,  fig.  I,  ?5,  16,  17.  alternate,  elliptical,  ob- 
tulely  ferrated,  with  the  edges  between  the  teeth  recurvate, 
with  the  apex  ernarginate  (e)  *  magnified,  fig.  15.  e,  at  the 
ha  fe  very  entire,  fig.  16,  17.  the  fur  face  fmooth,  gloffy, 
hull  ate,  venole  on  the  under  fide,  of  a  firm  texture,  petio- 
hte  ;  the  petiols  very  fhort,  h ,  fig.  1,  16,  17.  round  011  the 
under  fide,  gibbons,  fig.  1  6.  b,  *  magnified  ;  on  the  upper 
fi:‘e  flattifh  and  (lightly  channelled,  fig.  17.  b. 

The  tea  plant,  which  is  an  evergreen,  grows  to  the  height 
of  five  or  fix  feet;  Le  Compte  fa?e  ten  or  twelve.  The  leaves, 
which  are  the  only  valuable  part  of  it,  are  about  an  inch 
and  a  half  long,  narrow,  indented,  and  tapering  to  a  point, 
like  thoie  of  the  fweet  briar,  and  of  a  dark  green  colour. 
The  root  is  like  that  of  the  peach  tree,  and  its  flowers  re- 
femble  thofe  of  the  white  wild  rofe.  The  ftem  fpreads  into 
many  irregular  branches.  The  wood  is  hard,  of  a  whi- 
tifh  green  colour,  and  the  bark  is  of  a  greenifli  colour, 
with  a  bitter,  naufeons,  and  aftringent  take.  The  fruit  is 
fir  all,  and  contains  feveral  round  blackiih  feeds,  about  the 
bignefs  of  a  bean  or  large  pen. 

This  plant  delights  in  valleys,  is  frequent  on  the  Hoping 
(ides  of  mountains  and  the  banks  of  rivers,  where  it  enjoys 
?.  fouthern  expofure.  It  flourifhes  in  the  northern  latitudes 
of  Pekin  as  well  as  round  Canton,  but  attains  the  greateft 
perfection  in  the  mild  temperate  regions  of  Nankin.  It  is 
laid  only  to  be  found  between  the  30th  and  45th  degree  of 
no'  th  latitude.  In  Japan  ft  is  planted  round  the  borders  of 
fields,  without  regard  to  the  foil  ;  but  as  it  is  an  important 
article  of  commerce  with  the  Chinefe,  whole  fields  are  co¬ 
vered  with  it,  it  is  by  them  cultivated  with  care.  The  Abbe 
Kochen  fays,  it  grows  equally  well  in  a  poor  as  in  a  rich 
foil  ;  but  that  there  are  certain  places  where  it  is  of  a  bet¬ 
ter  quality.  The  tea  which  grows  in  rocky  ground  is  fupe- 
rior  to  that  which  grows  in  a  light  foil  ;  and  the  word  kind 
is  that  which  is  produced  in  a  clay  foil.  It  is  propagated 
by  feeds  ;  from  fix  to  twelve  are  put  into  a  hole  about  five 
inches  deep,  i?t  certain  diftahees  from  each  other.  The  rea- 
fon  why  fo  many  feeds  are  fown  in  the  fame  hole  is  faid  to 
be,  that  only  a  fifth  part  vegetate.  Being  thus  fown,  rhey 
grow  without  any  other  care.  Some,  however,  manure  the 
land,  and  remove  the  weeds  ;  for  the  Chinefe  are  as  fond  of 
good  tea,  and  take  as-  much  pains  to  procure  it  of  an  excel¬ 
lent  quality,  as  the  Europeans  do  to  procure  excellent 
wine. 

The  leaves  are  not  fit  for  being  plucked  till  the  fhrub  be 
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of  three  years  growth.  In  feven  years  it  riles  to  a  man  $ 
height ;  but  as  it  then  bears  but  few  leaves,  it  is  cut  down  to 
the  flem,  and  this  produces  a  new  crop  of  frtfh  (hoots  the 
following  fummer,  every  one  of  which  hears  nearly  as  many 
leaves  as  a  whole  ihrub.  Sometimes  the  plants  are  not  cut 
down  till  they  are  ten  years  old.  We  are  informed  by 
Koempfer,  that  there  are  three  feafons  in  which  the  leaves  arc 
collected  in  the  ifles  of  Japan,  from  which  the  tea  derives 
different  degrees  of  perfection. 

The  firft  gathering  commences  at  the  end  of  February  or 
beginning  of  March.  The  leaves  are  then  fmall,  tender, 
and  unfolded,  and  not  above  three  or  four  days  old  ;  thefe 
are  called  ficki-tfian ,  or  “  tea  in  powder,”  becaufe  it  is  pul- 
veriled  ;  it  is  alio  called  imperial  teay  being  generally  reser¬ 
ved  for  the  court  and  people  of  rank  ;  and  fometimes  alfo  it 
is  named  bloom  tea.  It  is  iold  in  China  ior  20  d.  or  2  s.  per 
pound.  The  labourers  employed  in  collecting  it  do  not 
pull  the  leaves  by  handfuls,  but  pick  them  one  by  one,  and 
take  every  precaution  that  they  may  not  break  them. 
However  long  and  tedious  this  labour  may  appear,  they  ga« 
ther  from  4  to  10  or  15  pounds  a-day. 

The  fecond  ciop  is  gathered  about  the  end  of  March  or 
beginning  of  April.  At  this  feafon  part  of  their  leaves  have 
attained  their  full  growth,  and  the  reft  are  not  above  half 
their  fize.  This  difference  does  not,  however,  prevent  them 
from  being  all  gathered  indifciiminately.  They  are  after¬ 
wards  picked  and  allotted  into  different  parcels,  according 
to  their  age  and  fize.  The  youngeft,  which  are  carefully 
feparated  from  the  reft,  are  often  fold  for  leaves  of  the  firft 
crop,  or  for  imperial  tea.  Tea  gathered  at  this  feafon  is 
called  too-tJiaay  or  u  Chinefe  tea,”  becaufe  the  people  of 
Japan  infufe  it,  and  drink  it  after  the  Chinefe  manner. 

The  third  crop  is  gathered  in  the  end  of  May  or  in  the 
month  of  June.  The  leaves  arc  then  very  numerous  and 
thick,  and  have  acquired  their  full  growth.  This  kind  of 
tea,  which  is  called  Ben-tfiaa,  is  the  coarfeft  of  all,  and  is 
referved  for  the  common  people.  Some  of  the  Japanefe 
colleCt  their  tea  only  at  two  leafons  of  the  year,  which 
correfpond  to  the  fecond  and  third  already  mentioned  ; 
others  confine  themfelves  to  one  general  gathering  of  their 
crop,  towards  the  month  of  June  :  however,  they  always 
form  afterwards  different  aflortments  of  their  leaves. 

The  fined  and  moft  celebrated  tea  of  Japan  is  that  which 
grows  near  Ud-fi,  a  fmall  village  fituated  clofe  to  the  fea, 
and  not  far  dillant  from  Meaco.  In  the  diftriCl  of  this  vil¬ 
lage  is  a  delightful  mountain,  having  the  fame  name,  the 
climate  of  which  is  faid  to  be  extremely  favourable  to  the 
culture  of  tea  ;  it  is  therefore  inclofed  by  a  hedge,  and  fur- 
rounded  with  wide  ditches,  which  prevent  all  accefs  to  it. 
The  tea. (hr ubs  that  grow  011  this  mountain  are  planted  in 
regular  order,  and  are  divided  by  different  avenues  and  al¬ 
leys. 

The  care  of  this  place  is  entrufted  to  people  who  are  or¬ 
dered  to  guard  the  leaves  from  duft,  and  to  defend  them 
from  the  inclemency  of  the  weather.  The  labourers  who 
are  appointed  to  colled  the  tea  abftain  from  eve’-y  kind  of 
grofs  food  for  fome  weeks  before  they  begin,  that  their 
breath  and  perfpiration  may  not  in  the  leaft  injure  the  v 
leaves.  They  gather  them  with  the  moft  [crapulous  nice¬ 
ty,  and  never  touch  them  but  with  very  fine,  gloves.  When 
this  choice  tea  has  undergone  the  proceis  neceffary  for  its 
T  t  pre- 
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(d)  It  was  this  circumftance  that  led  Linnaeus  to  place  it  under  the  order  monogynia. 

(e)  No  author  has  hitherto  remarked  this  obvious  circumftance  ;  even  Koempfer  fays  the  leaves  terminate  in  a  (harp 
point. 
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preparation,  it  is  efcorted  by  the  fuperintendant  of  the 
mountain  and  a  ftronj’  puard  to  the  emperor’s  court,  and  re- 
icrved  for  the  ufe  of  the  imperial  family. 

As  the  tea  fhrub  orows  often  on  the  rugged  banks'  of 
fteep  mountains,  accefs  to  which  is  dangerous,  and  fome- 
times  impracticable,  the  Chinefe,  in  order  to  come  at  the 
leaves,  make  ufe  of  a  fingular  ffrsta^em  :  Thtfe  deep  places 
are  generally  frequented  by  great  numbers  of  monkeys,  which 
being  irritated  and  provoked,  to  revenge  themfelves  tear  off 
the  branches,  and  {bovver  them  down  upon  thofe  who  have 
intuited  them.  The  Chinefe  immediately  colleCl  tliefe  bran¬ 
ches,  and  drip  them  of  their  leaves. 

When  the  tea  leaves  have  been  colle&ed,  they  are  expo- 
fed  to  the  fleam  of  boiling  water  ;  after  which  they  are  put 
uoon  plates  ot  copper,  and  held  over  the  lire  until  they  be¬ 
come  dry  and  fhrivelled,  and  appear  fuch  as  we  have  them 
in  Europe.  According  to  the  teffimonv  of  Kcempfer,  tea 
is  prepared  in  the  fame  manner  in  the  ifles  of  Japan.  “  There 
?.re  to  be  feen  there  (fays  this  traveller)  public  buildings 
erected  tor  the  purpofe  of  preparing  the  f  1  till  gathered  tea. 
Every  private  perfon  who  has  not  luitable  conveniences,  or 
who  is  unacquainted  with  the  operation,  may  carry  his 
leaves  thither  as  they  dry.  Thefe  buildings  contain  a  great 
number  of  fmall  {loves  raifed  about  three  feet  high,  each  of 
which  has  a  broad  plate  of  iron  fixed  over  its  mouth.  The 
workmen  are  feated  round  a  large  table  covered  with  mats, 
and  are  employed  in  rolling  the  tea  leaves  which  are  fpread 
out  upon  them.  When  the  iron  plates  are  heated  to  a  cer¬ 
tain  degree  by  the  lire,  they  cover  them  with  a  few  pounds 
of  frefh  gathered  leaves,  which  being  green  and  full  ot  lap 
crackle  as  loon  as  they  touch  the  plate.  It  is  then  the  bu- 
finefs  of  the  workman  to  flir  them  with  his  naked  hands  as 
quickly  as  poiTible,  until  they  become  fo  warm  that  he  can¬ 
not  eafily  endure  the  heat.  He  then  takes  off  the  leaves 
with  a  kind  of  (hovel,  and  lays  them  upon  mats.  The  peo¬ 
ple  who  are  employed  in  mixing  them,  take  a  fmall  quanti¬ 
ty  at  a  time,  roll  them  in  their  hands  always  in  the  fame  di¬ 
rection  ;  while  others  keep  continually  flirring  them,  in  or¬ 
der  that  they  may  cool  fooner,  and  preferve  their  fhrivelled 
figure  the  longer.  This  procefs  is  repeated  two  or  three 
times,  and  even  oftener,  before  the  tea  is  depofited  in  the 
warehoufes.  Thefe  precautions  are  neceffary  to  extract  all 
the  moifture  from  the  leaves,” 

The  people  of  Japan  and  China  generally  keep  their  tea 
a  year  before  ufiiio  it,  becaufe,  when  quite  frefh  and  newly 
gathered,  it  poffeffes  a  narcotic  quality  which  hurts  the  brain. 
Imperial  tea  is  generally  preferved  in  porcelain  vales,  or  in 
leaden  or  tin  camffers  covered  with  fine  mats  made  of  bam¬ 
boo.  Common  tea  is  kept  in  narrow-mouthed  earthen  pots; 
and  coarfe  tea,  the  flavour  of  which  is  not  fo  eafily  injured, 
is  packed  up  in  bafkets  of  draw. 

An  infufion  of  tea  is  the  common  drink  of  the  Chinefe  ; 
and  indeed  when  we  conlider  one  circumftance  in  their  fitu- 
ation,  we  muff  acknowledge  that  Providence  has  dilplayed 
much  goo :1  nets  in  fcattering  this  plant  with  fo  much  piofu- 
fion  in  the  empire  of  China.  The  water  is  faid  to  be  un- 
wholefome  and  naufeous,  and  would  therefore  perhaps,  with¬ 
out  fome  corrective,  be  unfit  for  the  pnrpcfes  of  life.  The 
Chinefe  pour  boiling  water  over  their  tea,  and  leave  it  to 
infuie,  as  we  do  in  Europe  ;  but  they  drink  it  without  any 
mixture,  and  even  without  fugar.  The  people  of  Japan  re¬ 
duce  theirs  to  a  fine  powder,  which  they  dilute  with  warm 
water  until  it  has  acquired  the  confidence  of  thin  foup. 
Their  manner  of  ferving  tea  is  as  follows  :  They  place  be¬ 
fore  the  company  the  tea  equipage,  and  the  box  m  which 
this  powder  k  contained ;  they  fill  the  cups  with  warm  wa¬ 
ter,  and  taking  from  the  box  as  much  powder  as  the  point 
cf  a  knife  can  contain,  throw  it  into  each  of  the  cups,  and 
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dir  it  with  a  tooth*pick  until  the  liquor  begins  to  foam ;  it 
is  then  prefented  to  the  company,  who  tip  it  while  it  is 
w?rm.  According  to  F.  du  Halde,  this  method  is  not  pe¬ 
culiar  to  the  Japanefe  ;  it  is  alfo  uied  in  fome  of  the  provin¬ 
ces  of  China. 

The  firff  European  writer  who  mentions  tea  is  Giovanni 
Eotero,  an  eminent  Italian  author,  who  published  a  treat ife 
about  the  year  1  590,  Of  the  Caufes  of  the  Magnificence 
and  Greatnefs  of  Cities.  He,does  not  indeed  mention  its 
name,  but  deferibes  it  in  fuch  a  manner  that  it  is.  impoffible 
to  miflake  it.  “  The  Chinefe  (fays  he)  have  an  herb  out 
of  which  they  prefs  a  delicate  juice,  which  ferves  them  for 
drink  inftead  of  wine  :  it  alfo  preferves  their  health,  and 
frees  them  from  all  thofe  evils  which  the  immoderate  ufe  of 
wine  produces  among  m*.”  * 

Tea  was  introduced  into  Europe  in  the  year  i6ioby^*?w> 
the  Dutch  Eaff  India  Company.  It  is  generally  laid,  that™*,1^ 
it  was  firff  imported  from  Holland  into  England,  in  1 656, 
by  the  lords  Arlington  and  Oflbry,  who  brought  it  into  fa- 
ffiion  among  people  of  quality'.  But  it  was  ufed  in  cofiee- 
houfes  before  this  period,  as  appears  from  an  afct  of  parlia¬ 
ment  made  in  1660,  in  which  a  duty  ot  8  d.  was  laid  on 
every  gallon  of  the  infufion  iold  in  tliele  places.  In  I  666 
it  was  fold  in  London  for  60  s.  per  pound,  though  it  did 
not  coll  more  than  2  s.  6d.  or  3  s.  6  d.  at  Batavia.  It 
continued  at  this  price  till  1707.  In  1715  green  tea  be- 
gau  to  be  ufed  ;  and  as  great  quantities  were  then  imported, 
the  price  was  leffer.ed,  and  the  pra&ice  of  drinking  tea  de- 
icended  to  the  lower  ranks  f.  In  J720  the  drench  began f 
to  fend  it  to  us  by  a  clandeffine  commerce.  Since  that  period  JwmU 
the  demand  has  been  increafing  yearly,  and  it  has  become  al- 
moff  a  neceffttry  of  life  in  leveral  parts  of  Europe,  and  among 
the  loweff  as  well  as  the  higheft  ranks. 

The  following  table  will  give  an  idea  of  the  quantity  of 
tea  imported  annually  into  Great  Britain  and  Ireland  fince 
I;I7: 

From  1717  to  1726 
1732  to  1742 
3  75  s  near 
1766 

1785  about 

1794  from  < 

Befides  thefe  immenfc  ’quantities  imported  into  Britain 
and  Ireland,  much  has  been  brought  to  Europe  by  other 
nations.  In  1766  the  whole  tea  imported  into  Europe 
fion  China  amounted  to  17  mdlions  oi  pounds;  in 
it  was  computed  to  be  about  19  millions  of  pounds  voi.l  and 

Several  reiearches  have  been  made  in  Europe  to  deter-  RQ!,ertftni 
mine  whether  the  tea  plant  grows  fpontaneoufly  ;  but  thefe 
refearches  have  been  hitherto  in  vain.  When  Captain  Cook 
vifited  Tcneriffe  in  his  laff  voyage,  Mr  Anderfon  his  fur- 
geon  was  informed  by  a  gentleman  of  acknowledged  vera¬ 
city,  that  a  fhrub  is  common  near  Santa  Cruz  which  agreea 
exadlly  with  the  defcription  given  of  the  tea-plant  by  Lin¬ 
naeus.  It  is  confidered  as  a  weed,  and  large  quantities  are 
rooted  out  of  the  vineyards  every  year  ;  But  the  Spaniards 
who  inhabit  the  ifland  fometimes  make  ufe  of  it,  and  afenbe 
to  it  all  the  qualities  of  the  tea  imported  fre  m  China. 

Many  attempts  have  been  made  to  introduce  this  valuable 
plant  into  Europe;  but  from  want  of  proper  precautions  molt 
of  thefe  attempts  have  mifearried.  The  feeds,  being  of  an 
oily  nature,  are  apt  to  tfrow  rancid  during  a  long  voyage, 
unlefs  proper  care  is  taken  to  preferve  them.  I  here  aie 
two  methods  of  preferving  tliefe  feeds ;  1  he  firff  is,  to  in- 
clofe  them  in  wax  after  they  have  been  dried  in  the  iun  ; 
the  fecond  is,  to  leave  them  in  their  hufks,  and  tout  t  em 
up  clofely  in  a  box  made  of  tin  :  but  neither  ot  tliefe  me¬ 
thods  has  been  attended  with  general  fuccefs,  whatever 
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1, 200,000 
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*T>/V,  carc  has  been  taken  to  obtain  freffi  feeds,  or  to  preferve 
-y— ~  them.  The  heft  method  would  be,  to  few  freffi  feeds  in  fine 
light  earth  immediately  on  leaving  Canton,  and  to  cover  them 
vv.it h  wire  to  ftcure  them  fiom  rats  and  other  animals  that 
might  attack  them.  The  boxes  ought  not  to  be  too  much 
expofed  to  the  air,  nor  to  that  kind  of  dew  which  lifes  irom 
the  fea.  The  earth  in  the  boxes  mult  neither  be  hard  nor 
dry,  and  fhould  from  time  to  time  he  gently  watered  with 
frefh  or  rain  water  ;  and  when  the  (hoots  begin  to  appear, 
they  ought  to  be  keot  111  a  flight  moillure,  and  flickered 
from  the  fun.  I  he  tea- plants  to  be  found  in  England  have 
been  procured  by  thefe  means  only;  and  though  fever?.!  of 
the  young  riling  fhoots  perifhed,  the  laft  method  propofed 
is  probably  that  which  may  be  followed  with  great  elf  fncceis. 

The  finefl  tea- plant  known  in  England  was  railed  in  Kew 
gardens  ;  it  was  carried  thither  by  Sir  J.  Ellis,  who  brought 
it  from  iced  :  but  the  firft  that  ever  flourished  in  Europe  was 
one  belonging  ro  the  Duke  of  Northumberland  at  Sion, 
from  a  drawing  of  which  our  engraving  is  taken.  The 
plants  which  are  cultivated  in  the  gardens  near  London 
thrive  well  in  the  green-houfe  duiing  whiter,  and  fome  fland 
that  lea  fun  in  the  open  air.  Linnreus,  who  obtained  this 
(hrub  in  its  growing  hate,  contrived  to  preferve  it  in  the  open 
air  in  the  northen  latitude  of  Sweden.  France  has  alfo 
procured  fome  plants.  There  can  be  no  doubt  but  they 
would  fuceetd  in  many  countries  of  Europe,  if  proper  care 
were  paid  to  their  cultivation  till  they  became  inured  to  one 
climate.  It  will  be  a  great  advantage  if  we  can  reat  that 
plant,  which  can  never  fuffer  fo  much  from  change  of  foil  as 
from  growing  mufty  during  the  long  voyage  from  China. 
Befides,  the  demand  for  tea  is  now  become  fo  great,  that 
the  Chinefe  find  it  necefTary,  or  at  leak  profitable,  to  adul¬ 
terate  it.  Bad  tea  is  now  become  an  univerfal  complaint. 
1  he  Abb£  Grofier  tells  us,  that  there  is  a  kind  ol  mofs 
which  grows  in  the  neighbourhood  of  the  little  city  of  Mang- 
ing-hien,  which  is  fold  as  a  delicate  fpecies  of  tea.  If  this 
delicious  commodity  is  adulterated  in  China,  can  we  flatter 
ouri  elves  that  none  comes  to  us  but  what  is  pure  and  un- 
mixed  ?  How  would  our  line  ladies  like  to  be  told,  that  in- 
fiead  of  tea  they  drink  nothing  but  the  infufion  of  mofs 
from  the  rocks  of  Mang-ing-hien  (f  )  ? 

Of  the  chemical  qualities  and  effects  of  tea  on  the  con- 
flitutiou,  many  various  and  oppofite  opinions  have  been 
formed.  About  a  century  ago,  Bontikoe,  a  Dutch  phy ii- 
cian,  beftowed  extravagant  encomiums  011  the  benefits  of 
tea.  With  him  it  was  good  for  every  thing;  and  any  quan¬ 
tity  might  be  drunk,  even  to  the  amount  ofi'200  difhes  in  a 


day.  Whether  Bontikce  in  this  cafe  afted  a  phyfician,  Tet. 
or,  being  a  Dutchman,  was  eager  to  encoura  'e  the  iale  of 
an  important  article  of  his  country’s  commerce,  is  not  eafy 
to  fay.  On  the  mother  hand,  the  pernicious  effects  o*  tea 
upon  the  nervous  fyftem  have  been  often  repeated,  and  very 
oppofite  effects  have  been  aferibed  to  it.  Some  affirm  that 
green  tea  is  mildly  aflringent ;  others  fay  it  is  relaxing  * 

Some  fay  it  is  narcotic,  and  procures  deep;  while  others 
contend,  that  taken  before  bed-time  it  affurediy  pre¬ 
vents  it. 

^  Dr  Lettlom,  who  has  written  the  Natural  Hiftory  of  the 
Tea  Tree,  made  feveral  experiments  to  determine  its  chemi¬ 
cal  qualities.  Pie  found  an  infuiion  of  it  preserved  beef 
frefh  ;  it  is  therefore  antifeptic :  and  from  its  linking  a 
purple  colour  with  the  fait  (fulphate)  of  iron,  lie  jultly  con¬ 
cludes  that  it  is  allringent.  He  concludes  alfo,  that  the  ef- 
fential  qualities  of  lea  refide  in  its  fragrant  and  volatile 
parts. 

We  have  heard  much  of  .  the  bad  effects  of  tea,  but  we 
have  neither  felt  nor  obferved  it.  If  it  were  fo  pernicious 
as  it  lias  been  reprefented  by  fome,  its  effects  mult  ceitainly 
be  evident  in  China,  where  it  is  drunk  by  all  ranks  ;  yet  fo 
far  ttom  being  thought  hurtful  in  that  country,  it  is  in  high 
ef:imation.  The  prefent  emperor  has  compofed  a  kind  of 
eLge  on  the  virtues  of  tea.  We  are  told  by  thole  who 
have  written  the  hiftory  of  China,  that  inflammatory  dif- 
eales  are  lefs  frequent  there  than  in  many  other  countries, 
which  is  aferibed  folely  to  the  liberal  ufe  of  tea.  It  mull 
be  obferved  by  all,  that  tea  is  an  antidote  againft  intempe¬ 
rance,  and  that  he  who  relifhes  the  one  feldom  runs  into 
the  other.  Raynai  lays,  that  tea  has  contributed  more  to 
the  fobriety  of  this  nation  than  the  fevereft  laws,  the  moft 
eloquent  harangues  of  Chriftian  orators,  or  the  bell  trea¬ 
ties  of  morality.  We  have  no  doubt  but  it  may  be  hurt¬ 
ful  to  fome  conftitutions  in  particular  circumftances  ;  but 
we  fnl peel  that  the  nervous  diforders  fo  often  attributed 
to  tea,  are  rather  owing  to  hereditary  difeafes,  to  want  of 
exercife,  and  to  irregularity  in  food  or  lleep,  than  to  tea. 

“  Weak  tea  drunk  too  hot  (fays  Dr  Leake)  will  enervate, 
and  if  very  ftrong,  may  prove  equally  pernicious  by  affedl- 
ing  the  head  or  ftomacli.  But  when  it  is  drunk  in  modera¬ 
tion,  and  not  too  warm,  with  a  large  addition  of  milk,  I 
believe  it  will  feldom  prove  hurtful,  but,  on  the  contrary, 
faint  ary.  After  (ludy  or  fatigue  it  is  a  moft  refrefhing  and 
grateful  repaft  ;  it  quenches  thirft,  and  cheers  the  fpirits, 
without  heating  the  blood  ;  and  the  pleafing  lociety,  in 
which  we  fo  often  partake  of  it,  is  no  inconfiderablc 
b  t  2  addi- 


(f)  There  is  very  good  reafon  to  believe,  that  the  adulteration  of  tea  is  not  confined  to  China.  It  s  pradtifed,  and 
often  with  too  much  luccefs,  among  ourfelves.  Mr  Twining,  a  confiderable  tea-dealer  in  London,  publiffied  a  pamphlet 
fome  years  ago,  in  which  he  has  expoltd  this  infamous  traffic.  The  information  (he  fays)  was  obtained  from  a  gentleman 
who  had  made  very  accurate  inquiries  into  this  fubjedl. 

i  he  fmouch  for  mixing  with  black  teas  is  made  of  the  leaves  of  the  affi..  When  gathered,  they  are  firft  dried  in 
the  (an,  then  baked :  they  are  next  put  upon  a  floor,  and  trod  upon  until  the  leaves  are  (mail,  then  lifted  and  fteeped  in 
copperas  with  ffieeps  dung  5  after  which,  being  dried  on  a  floor,  they  are  fit  for  ufe.  There  is  alfo  another  mode  :  When 
the  leaves  are  gathered,  they  are  boiled  in  a  copper  with  copperas  and  fheeps  dung  ;  when  the  liquor  is  drained  off,  they 
are  baked  and  trod  upon,  until  the  leaves  are  fmall,  after  which  they  are  fit  for  ufe.  The  quantity  manufactured  at  a 
irnall  village,  and  within  eight  or  ten  miles  thereof,  cannot  be  ascertained,  but  is  fuppofed  to  be  about  20  tons  in  a  year. 
Une  man  acknowledges  to  have  made  6z o  weight  in  every  week  for  fix  months  together.  The  fine  is  fold  at  4I.  4s'. 

cwt.  equal  to  pd.  per  lb.  The  coarfe  is  fold  at  2I.  2$.  per  cwt.  equal  to  4^d.  per  lb.  Elder  buds  are  manufa&ured 
m  lome  places  to  reprefent  fine  teas. 

•  f16  'l0noUr  of  humaa  nature,  we  hope  fuch  a  traffic  as  this  is  not  very  common  ;  but  if  there  be,  thofe  concerned 

chafe  frnTVXfmpiary  Pum'fhrTent-  The  <mI>'  way  (Mr  Twining  fays)  to  efcape  this  adulterated  tea,  is  never  to  pur- 
ynly  trom  nerf  -f°  oflfbr  thelr  teas  t0  fale  at  lower  Pri«5  than  genuine  teas  can  be  afforded  ;  but  to  purchafe  them 
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TEA 

addition  io  its  value ;  for  whatever  affords  . 

fure  to  the  mind,  will  always  contrmute  to  bodily 

In  this  country  teas  are  generally  divided  into  three 
kinds  of  preen,  and  five  of  bohea  :  i  he  former  are,  i.  Im¬ 
perial  or  bloom  tea,  with  a  large  loofe  leaf,  light  green  co¬ 
lour,  and  a  faint  delicate  fmtll.  2.  Hyfon,  fo  called  ►rom 
the  name  of  the  merchant  who  firft  imported  it  ;  the  leaves 
of  which  are  elofely  curled  and  final!,  of  a  green  colour 
verging  to  a  blue:  And,  3  Singlo  tea,  from  the  name  of 
the  place  where  it  is  cultivated.  The  bolieas  are,  1 .  Sou¬ 
chong,  which  imparts  a  yellow  green  colour  by  infufion. 

2.  Camho,  fo  called  from  the  place  where  it  is  made  ;  a 
fragrant  tea,  with  a  violet  fmell;  its  inmfiou  pale.  3.  Con- 
go,  which  has  a  larger  leaf  than  the  following,  and  its  infu¬ 
fion  fomevvhat  deeper,  refembling  common  bohta  in  the  co¬ 
lour  of  the  leaf.  4.  Pekoe  tea  ;  this  is  known  by  the  appear¬ 
ance  of  fmall  white  flowers  mixed  with  it.  5.  Common  bohea, 
whofc  leaves  are  of  one  colour.  There  are  other  varieties, 
particularly  a  kind  of  green  tea,  done  up  in  rotmdifh  balls, 
called  gunpowder  tea,  .  r 

‘Tea-T ree  of  New  Zealand,  is  a  fpecies  of  myrtle,  of 
which  an  infnfion  was  drunk  by  Captain  Cook’s  people  in 
their  voyages  round  the  world.  Its  leaves  were  finely  aro¬ 
matic,  aftnngent,  and  had  a  paiticular  pleafant  flavour  at  the 
firfl  infufion  ;  but  this  went  off  at  the  next  filling  up  oi  the 
tea-pot,  and  a  great  degree  of  bitternefs  was  then  extradled; 
for  which  reafon  it  was  never  differed  to  be  twice  infufed. 
In  a  fine  foil  in  thick  forefts  this  tree  grows  to  a  conlider. 
able  fize  ;  fometimes  30  or  40  feet  in  height,  and  one  foot 
in  diameter.  On  a  hilly  and  dry  expoiure  it  degenerates 
into  a  fhrnb  of  five  or  fix  inches  ;  but  its  ufual.fi ze  is  about 
eight  or  ten  feet  high,  and  three  inches  in  diameter.  In 
that  cafe  its  Hera  is  irregular  and  unequal,  dividing  very 
foon  into  branches,  which  rife  at  acute  angles,  and  only 
bear  leaves  and  flowers  at  top.  The  flowers  are  white,  and 
very  ornamental  to  the  whole  plant.  ( 

Mr  White,  in  his  Journal  of  a  Voyage  to  New  South 
Wales,  mentions  a  fhrub  which  he  calls  a  tea-tree,  merely 
from  its  being  ufed  by  the  convi&s  as  a  fuccedanenm  for 
tea  ;  for  he  had  not  feen  the  flower,  nor  did  he  know  to 
what  genus  it  belonged.  It  is  a  creeping  kind  of  a  vine, 
running  to  a  great  extent  along  the  ground.;  the  flalk  {len¬ 
der  ;  the  leaf  not  fo  large  as  the  common  bay  leaf ;  the  tafle 
fweet,  exa&ly  like  the  liquorice  root  of  the  fnops. 

TEACHERS,  perfons  employed  in  conducting  the  edu¬ 
cation  of  the  young. 

We  will  venture"  to  fay,  that  there  is  no  clafs  of  men  to 
whom  a  nation  is  fo  much  indebted  as  to  thofe  employed  in 
inftru&ing  the  young  :  For  if  it  be  education  that  forms 
the  only  diftindtion  between  the  civilized  and  the  favage, 
much  certainly  is  due  to  thofe  who  devote  themfelves  to  the 
office  of  inftru&ion.  It  muff  be  the  duty  therefore  of  eve¬ 
ry  ftate  to  take  care  that  proper  encouragement  be  given  to 
thofe  who  undertake  this  office.  There  ought  to  be  fuch  a 
ialary  as  would  render  it  an  ohjedt  of  ambition  to  men  of 
abilities  and  learning,  or  at  leall  as  would  keep  the  teacher 
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rational  plea-  objedl  to  a  man  oflearning ;  and  we  muff  foon  he  fatisfied  Terhen 


wnth  JchoolmaAera  that  can  read,  wiite,  and  caff  accounts, 
a  little  better  than  the  loweft  of  the  people,  or  who  from 
fome  natural  deformity  are  unable  to  exercife  a  trade.  And 
what  in  this  cafe  mult  become  of  the  minds  of  the  common 
people  ?  They  muff  be  totally  uncultivated. 

We  have  obferved  a  great  difference  between  the  cultiva¬ 
tion  ot  the  common  people  in  one  part  of  Scotland  com¬ 
pared  with  another;  and ^ we  have  found,  that  wherever  a 
fchoolmaffer  is  looked  upon  as  a  mean  profeffion,  there  is 
fcarccly  a  duly  qualified  perfon  to  be  found  to  undertake 
the  office ;  and  in  thofe  places  the  common  people  are  la¬ 
mentably  ignorant.  In  other  places  a  rain,  where  the  fchool- 
mafter  is  confidered  as  one  of  the  principal  perfons  in  the 
parifh,  there  men  of  a  liberal  education,  young  divines,  and 
preachers,  do  not  think  themfelves  dil'graced  by  exercifzng 
this  profeffion  ;  and  there  the  common  people  {how  a  degree 
of  acutenefs,  knowledge,  and  cbfervation,  and  pofiefs  fuch 
polifned  manners,  as  raife  them  very  high  above  thofe  of 
their  own  rank  in  other  parts  of  the  country. 

Many  and  keen  have  been  the  debates  about  a  reform  of 
government  of  late  years  ;  but  little  attention  has  been  paid 
to  the  formation  of  the  minds  of  the  common  people,  who 
conftitute  the  greater  part  of  the  nation  ;  of  courfe  they 
are  ready  to  join  the  Itandard  of  every  feditious  demagogue 
who  founds  the  ala**m  of  oppreffion  ;  and  fhonld  they  at 
length  be  roufed,  their  cruelty  and  barbarity,  like  the  com¬ 
mon  people  of  France,  would  be  exa£Uy  in  proportion  to 
their  ignorance  and  want  of  principle. 

We  are  willing  to  hope,  then,  that  the  government  and 
the  monied  men  of  the  nation,  who  alone  have  property  to 
lofe  and  money  to  beftow,  will  at  length  find  it  to  be  their 
intereft  to  patronize  fchoolmafters, 


TEAL,  in  ornithology.  See  Anas. 


TEARS,  a  lymph  or  aqueous  humour,  which  is  lim¬ 
pid,  and  a  little  faltifh  :  it  is  feparated  from  the  arterial 
blood  by  the  lachrymal  glands  and  lmall  glandulous  grains  on 
the  infide  of  the  eyelids. 

TEASELS,  a  plant  cultivated  in  the  weft  of  England 
for  the  ufe  of  clothiers.  See  Dipsacus. 

TEBETH,  the  tenth  month  of  the  Jewifh  ecclefiaftical 
year,  and  fourth  of  the  civil.  It  anfwers  to  our  month  of 
December. 

TECKLENBURG,  a  town  of  Germany,  in  the  circle 
of  Weftphalia,  capital  of  a  county  of  the  fame  name,  with  a 
caftle  built  on  a  hill.  It  was  bought  by  the  king  of  Pruf- 
fia  in  1707.  E.  Long.  8-  2.  N.  Lat.  52.  20* 

TECHNICAL,  expreffes  fomewhat  relating  to  arts  or 
fciences  :  in  this  fenfe  we  fay  technical  terms.  It  is  alfo 
particularly  applied  to  a  kind  of  verfes  wherein  are  contain¬ 
ed  the  rules  or  precepts  of  any  art,  thus  digeffed  to  help  the 
memory  to  retain  them  ;  an  example  whereof  may  be  feen  in 
the  article  Memory. 

TECTONA,  in  botany  ;  a  genus  of  plants  belonging 
to  the  clafs  of  pentandria ,  and  order  of  monogynta.  .  The 
fligma  is  dentate  ;  the  fruit  a  dry  fpongy  plum  within  an 
inflated  calyx  ;  and  the  nucleus  is  trilocnlar.  There  is  only 


refpe&able.  In  Scotland,  the  office  of  a  fchoolmaffer  was  one  fpecies,  the  grandisi  Indian  oak,  or  teak  wood,  wnicn  is 
formerly  much  more  lucrative  than  at  prefent,  and  moft  of  a  native  of  India. 


that  clafs  had  received  liberal  education  ;  and  this  is  the  rea¬ 
fon  why  the  common  people  in  Scotland  have  been  famous, 
even  to  a  proverb,  for.  their  learning.  But  at  prefent  the 
falary  of  a  country  fchoolmaffer,  independent  of  fees  for 
feholars,  is  not  greater  than  a  ploughman  can  earn,  being 
feldom  more  than  L.  8  :  6  :  8,  the  confequence  of  which  is, 
that  this,  which  is  in  fa&  an  honourable,  becaufe  an  ufeful 
profeffion,  is  now  finking  into  contempt.  It  is  no  longer  an 


TE  deum,  the  name  of  a  celebrated  hymn,  ufed  in  the 
Chiiflian  chuich,  and  fo  called  becaufe  it  begins  with  thefe 
words,  TV  Deum  laudamus,  We  praife  thee,  O  God.  It  is 
fung  in  the  Romifh  church  with  preat  pomp  and  foie  m  nit  y 
upon  the  gaining  of  a  vlftory,  or  other  happy  event  ;  and  is 
believed'to  be  the  compofition  of  Sr  Ambrose  bifhop  of 
Milan. 

TEES,  a  river  which  rifes  on  the  confines  of  Cumber* 

land? 
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T«*h  land,  and  running  eaflward,  divides  the  county  of  Dur. 

II  ham  from  Yorklhire,  and  falls  into  the  German  fea  below 
T  ^  ,  Stockton. 

'  TEE  TH,  the  bones  placed  in  the  jaws  for  chewing 
food,  that  it  may  be  the  more  cafily  di  relied  in  the  flo- 
mach.  The  anatomical  flrutlure  of  thefe  has  already  been 
deferibed  under  Anatomy  and  Comparative  Anatomy. 
The  difeafes  to  which  they  are  liable,  as  well  as  t he  mod 
fuccefsml  remedies  for  removing  them,  are  fully  detailed  un¬ 
der  Medicine  and  Surgery,  to  which  we  refer  the 
reader. 

Much  attention  has  been  paid  to  the  beauty  and  prefer- 
vation  of  the  teeth  among  mod  nations.  The  Romans  rub¬ 
bed  and  wafhed  them  with  great  care  ;  and  when  they  loft 
them,  fuppiied  their  place  with  artificial  teeth  made  of 
ivory  ;  and  fometimes,  when  ioofe,  bound  them  with  gold. 
Ligatures  of  wire  have  been  found  to  hurt  the  natural  teeth 
with  which  the  artificial  are  conne&ed :  whereas  filken 
twill  cannot  affedl  them  to  any  confulerable  degree  for  fe- 
veral  years. 

Guilleman  gives  us  the  compofition  of  a  pafte  for  making 
artificial  teeth,  which  fhall  never  grow  yellow  :  the  compo¬ 
fition  is  white  wax  granulated,  and  melted  with  a  little  gum 
elemi,  adding  powder  of  white  maflich,  coral,  and  pearl. 

When  feveral  teeth  are  out  in  the  f?me  place,  it  is  bed 
to  make  a  fet,  or  the  number  wanted,  out  of  one  piece,  all 
adhering  together,  which  may  be  faflened  to  the  two  next 
of  the  found  or  natural  teeth.  And  even  a  whole  fet  of  ar¬ 
tificial  teeth  may  be  made  for  one  or  both  jaws,  fo  well  fit- 
ted  to  admit  of  the  neceiTary  motions,  and  fo  conveniently 
retained  in  the  proper  fuuation  by  means  of  fprings,  that 
they  will  anfwer  every  purpofe  of  natural  teeth,  and  may  be 
taken  out,  cleaned,  and  replaced,  by  the  patient  himfelf  with 
great  cafe. 

t  'The  common  trick  of  mountebanks  and  other  fuch  prac¬ 
titioners,  is  to  life  various  wafhes  for  teeth,  the  fudden  efre£ls 
cf  which,  in  cleaning  and  whitening  the  teeth,  iurprife  and 
pleafe  people  ;  but  the  effedls  are  very  pernicious.  AH  the 
ftrong  acid  fpirits  will  do  this.  As  good  a  mixture  as  any 
thing  can  be,  on  this  occalion,  is  the"  following  :  take  plan- 
tane-water  an  ounce,  honey  of  rofes  two  drams,  muriatic 
acid  ten  drops ;  mix  the  whole. together,  and  rub  the  teeth 
with  a  piece  of  linen  rag  dipped  in  this  every  day  till  they 
are  whitened.  The  mouth  ought  to  be  well  wafhed  with 
cold  water  after  the  ufe  of  this  or  any  other  acid  liquor  ; 
and  indeed  the  bell  of  all  teeth  wafhes  is  cold  water,  with 
cr  without  a  little  fah  ;  the  conflant  life  of  this  will  keep 
them  clean  and  white,  and  prevent  them  from  aching. 

After  all  the  numerous  cures  which  have  been  propofed 
foi  preventing  the  toothach,  we  will  venture  to  recommend 
the  keeping  the.  teeth  clean  as  the  moft  efficacious,  and 
avoiding  every  kind  of  hot  food,  efpecially  hot  liquids,  as 
tea,  &c.  1. hey  who  are  conflantly  ufino  powders  general¬ 

ly  deflroy  their  teeth  altogether,  as  the  valetudinarian  does 
his  health. 

TEETHING  in  children.  See  Medicine. 

a  of  grain,  fown  all  over  Abyflinia,  from 
which  is  made  the  bread  commonly  ufed  throughout  the 
country.  We  have  no  defeription  of  this  plant  but  from 
Mr  Bruce,  who  fays  that  it  is  herbaceous  ;  and  that  from  a 
number  of  weak  leaves  furrounding  the  root  proceeds  a  ftalk 
Of  about  2b  inches  in  length,  not  perfectly  ftraight,  fmooth, 
but  jointed  or  knotted  at  particular  diilances.  This  ftalk 
>s  not  much  thicker  than  that  of  a  carnation  or  jelly  flower. 

out  eight  inches  from  tife  top,  a  head  is  formed  of  a 
number  of  fmall  branches,  upon  which  it  carries  the  fruit 
an  ow*"rs  >  latter  of  which  is  fmall,  of  a  crimfon  co¬ 
lour,  and  icarcely  perceptible  by  the  naked  eye  but  from 


the  oppofitiou  of  that  colour.  The  pifUI  is  divided  into 
two,  feetningly  attached  to  the  germ  of  the  fruit,  and  has 
at  each  end  fmall  capillaments  forming  a  brufh.  The  ila- 
mina  are  three  in  number  j  two  on  the  lower  fide  of  the  pi- 
{til,  and  one  on  the  upper.  Thele  are  each  of  them  crown¬ 
ed  with  two  oval  fligmata,  at  firfl  green,  but  after  crimfon. 
The  fruit  is  formed  in  a  capfula,  confilting  of  two  conical 
hollow  leaves,  which,  when  doled,  feems  to  compofe  a  fmall 
conical  p  d,  pointed  at  the  top.  The  fruit  or"  feed  is  ob¬ 
long,  and  is  not  fo  large  as  the  head  of  the  fmalldl  pin ;  yet 
it  is  very  prolific,  and  prockices  .thefe  feeds  in  fuch  quan¬ 
tity  as  to  yield  a  very  abundant  crop  in  the  quantity  of 
meal. 

Our  author,  from  the  fimilarity  of  the  names,  conje&tires 
it  to  be  the  t<pha  mentioned,  but  not  deferibed,  by  Pliny  : 
but  this  conjecture,  which  be  acknowledges  to  be  unfup- 
ported,  is  of  very"  little  importance. 

There  are  three  kinds  of  meal  made  from  teff,  of  which 
the  belt  (he  fays)  is  as  white  as  flour,  exceedingly  light, 
and  eafily  digefled  ;  the  fecond  is  of  a  browner  colour  ;  and 
the  lalt,  which  is  the  food  of  foldiers  and  fervants,  is  near¬ 
ly  black.  This  variety  he  imagines  to  arife  entirely  from 
the  difference  of  foils  in  which  the  feeds  are  fown,  and  the 
different  degrees  of  moifture  to  which  the  plant  is  expofed 
when  glowing.  The  manner  of  making  the  meal  or  flour 
into  bread  is  by  taking  a  broad  earthen  jar,  and  having 
made  a  lump  of  it  with  water,  they  put  it  into  an  earthen 
jar  at  feme  distance  from  the  fire,  where  it  remains  till  it 
begins  to  ferment  or  turn  four  ;  they  then  bake  it  into  cakes 
of  a  circular  form,  and  about  two  feet  in  diameter :  it  is  of 
a  fpungy  foft  quality,  and  not  a  difagreeable  fourilh  tafte. 
Two  of  thefe  cakes  a-day,  and  a  coarfe  cotton  doth  once 
a-year,  are  the  wages  of  a  common  fervant. 

At  their  banquets  of  raw  meat,  the  flefli  being  cut  in 
fmall  bits,  is  wrapt  up  in  pieces  of  this  bread,  with  a  pro¬ 
portion  of  foil'll  fait  and  Cayenne  pepper.  Before  the  com¬ 
pany  fits  down  to  eat,  a  number  of  thefe  cakes  of  different 
qualities  are  placed  one  upon  the  other,  in  the  fame  man¬ 
ner  as  our  plates,  and  the  principal  people  fitting  firll  down, 
eat  the  white  teff ;  the  fecond  or  coaifer  fort  ferves  the  fe¬ 
cond  rate  people  that  fucceed  them,  and  the  third  is  for  the 
fervants.  Every  man.  when  he  is  done,  dries  or  wipes  his 
fingers  upon  the  bread  which  he  is  to  leave  for  his  fuccef- 
for,  for  they  have  no  towels  ;  and  this  is  one  of  the  rrioft 
beallly  cuiloms  among  them. 

Ol  this  teff  bread  the  natives  make  a  liquor,  by  a  procefs 
which  our  author  deferibes  in  the  following  words  :  The 
bread,  when  well  toailed,  is  broken  into  fmall  pieces,  which 
are  put  into  a  large  jar,  and  have  warm  water  poured  upon 
them.  It  is  then  fet  by  the  fire,  and  frequently  ftirred  ror 
feveral  days,  the  mouth  of  the- jar  being  clofe  covered.  Af¬ 
ter  being  allowed  to  fettle  three  or  four  days,  it  acquires  a 
fourilh  taile,  and  is  what :  they  call  bouz.a,  or  the  *  common 
beer  of  the  country.  The  bouza  in  Atbara  is  made  in  the 
fame  manner,  only  inflead  of  teff,  cakes  of  barley-meal  are 
employed.  Both  are  very  bad.  liquors,  but  the  worfl  is  that 
made  of  barley- 

TEFFLIS,  or  Tifflis,  a  town  -of  Afia,  in  Georgia, 
one  of  the  feven  nations  between  the  .Black  Sea  and  the 
Cafpran.  Jt  is  the  capital  of  that  country,  the  place  of  re* 
fidence  of  its  fovereign,  and  is  called  by  the  inhabitants  ThU 
lu-Cabar ,  “  warm  town,”  from  the  warm  baths  in  its  neigh¬ 
bourhood.^  Though  its  circumference* does  not  exceed  two 
Englilh  miles,  it  contains  20,000  inhabitants,  of  which  mote 
than  half  are  Armenians  ;  the  remainder  are  principally 
Georgians,  with  fome  Tartars.  According  to  Major  Ren- 
nel,  it  has  20  Armenian  and  15  Greek  churches,  and  three 
metfheds.  But  Mr  Cose,.  on.  the.,  authority  of  FrofefTor 
8  Gulf 
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TeZk  Gulden daedt,  dates  the  places  of  worflnp  to  be  one  Roman 
ii  Catholic,  13  Greek,  and  {even  Armenian  churches,  ^  There 
^de-cra  are  fome  magnificent  caravanferas,  bazars,  and  palaces^  in 
V  the  city,  but  no  mofques ;  for  the  Georgians,  though  Innng 
under  a  Mohammedan  government,  have  always  riitn  up  111 
amis  as  often  as  any  attempts  have  been  made  to  ere<Pr  iuch 
places  of  Mohammedan  worlhip.  Many  ot  the  Romifh  mii- 
iionaries  live  here  in  difguife  under  the  denomination  ot  phy- 
iicians,  fargeons,  and  chtmiAs  ;  and  the  great  cures  which 
they  perform  procure  them  much  cAecm,  though  they  are 
fometimes  expoled  to  the  intuits  of  the  people  when  they 
attempt  to  make  any  prolelytes  to  their  church.  All  the 
hcules  are  of  Rone,  with  flat  roofs,  which  itrve,  according 
to  the  cufioin  of  the  EaA,  as  walks  for  the  women.  They 
arc  neatly  built  ;  the  rooms  are  wainfeotted.  and  the  floors 
fpread  with  carpets.  The  R  reels  leldom  exceed  feven  feet 
in  breadth  ;  and  lome  are  io  narrow  as  Icarcely  to  allow 
room  for  a  man  or.  horfeback  :  they  are  coniequently  very 
iiitliv. 

TefRis  is  a  place  of  confiderable  trade,  efpecially  in  furs, 
which  are  conveyed  hence  to  ConRantinople  by  the  way  of 
Erzeruin.  As  for  the  filks  of  this  country,  they  are  bought 
up  on  the  fpot  by  the  Armenians,  and  conveyed  to  Smyrna 
and  other  ports  of  the  Mediterranean  ;  but  the  greateR  part  is 
iirft  fent  to  Erzerum  to  be  manufactured,  the  Georgians 
being  very  ignorant  and  uufkilful  in  that  refpedf.  Irom 
lienee,  likevvife,  great  quantities  of  a  root  called  boy  a  is 
lent  to  Erzeium  and  IndoRan  for  the  life  of  the  linen  dy« 
trs.  Here  is  likewife  a  foundery,  at  which  are  caR  a  few 
cannon,  mortars,  and  balls,  all  of  which  are  very  inferior  to 
thofe  of  the  Turks.  The  gunpowder  made  here  is  very 
good.  The  Armenians  have  likewife  eflablifhcd  in  tins 
town  all  the  manufactures  carried  on  by  their  countrymen  in 
Pcriia  :  the  moR  flonrifhing  is  that  of  printed  linens.  Tet- 
flis  is  ieated  on  the  river  Kur,  at  the  foot  of  a  mountain  ; 
and  on  the  fouth  fide  of  it  Rands  a  large  caRle  or  fortrefs, 
built  by  the  Turks  in  1576,  when  they  made  themfelves 
rnaRers  of  the  city  and  country*  under  the  command  of  the 
famous  MuRapha  Pacha.  It  is  125  miles  well  of  ierki. 
E.  Long.  63.  3.  N.  Lat.  41.  59. 

TEGERHYj  a  principal  town  in  Fezzan,  in  Africa, 
about  80  miles  louth-weA  oi  the  capital,  it  collects  irom 
its  lands  little  other  produce  than  dates  and  Indian  corn. 
In  this,  as  in  every  town  in  Fezzan,  a  market  for  but¬ 
cher-meat,  corn,  fruit,  and  vegetables,  is  regularly  held. 
Mutton  and  goats  fleRi  are  fold  by  the  quarter  without 
weighing  ;  the  ufual  price  is  from  32  to  40  grains  of  gold- 
duR,  or  four  or  five  Hillings  Englifh  money.  The  fleRi  of 
the  camel,  which  is  much  more  highly  valued,  is  commonly 
fold  at  a  dearer  rate,  and  is  divided  into  fmaller  lots.  A- 
prriculture  and  pailurage  feem  to  be  the  piincipal  occupa¬ 
tions. 

TEGUMENT,  any  thing  that  furrounds  or  covers  an¬ 
other. 

TEIND  in  Scots  law.  See  Law,  N°  clxx. 

CommjJJion  of  Teinds,  See  Commission. 

TEINTS,  and  Semiteints,  in  painting,  denote  the  fe¬ 
deral  colours  ufed  in  a  picture,  confidered  as  more  or  lefs 
high,  bright,  deep,  thin,  or  weakened  and  diminished,  &c. 
to  give  the  proper  lelievo,  foftnefs,  or  diRance,  & c.  of  the 
feveral  objects. 

TELEGRAPH  (derived  from  ™xe  and  is  the 

name  very  properly  given  to  an  iuRrumcnt,  by  means  of 
which  information  may  be  almoA  inflantaneoufly  conveyed 
to  a  confide) able  diRance. 

i  he  telegraph,  though  it*  has  been  generally  known  and 
ufed  by  the  moderns  only  for  a  few  years,  is  by  no  means  a 
modern  invention*  There  is  reafon  to  believe  that  among!! 


the  Greeks  there  was  fome  fort  of  telegraph  in  ufe.  TWTeleg'ajfa. 
burning  of  Troy  was  certainly  known  in  Greece  very  foon  j J 
after  it  happened,  and  before  any  perfon  had  returned  from 
thence.  Now  that  was  altogether  i’o  tedious  a  piece  ot  Im- 
firefs,  that  conjecture  never  could  have  fupplied  the  place  of 
information.  A  Grtek  play  begins  with  a  feene,  in  which 
a  watchman  defeends  from  the  top  of  a  towel  in  Greece, 
and  nives  the  information  that  Troy  was  taken.  **  I  have 
been  looking  out  tliefe  ten  years  (fays  he)  to  fee  when  that 
would  happen,  and  this  night  it  is  done.”  Of  the  antiqui. 
ty  of  a  mode  of  conveying  intelligence  quickly  to  a  great 
diRance,  this  is  certainly  a  proof-. 

The  Chinefe,  w  hen  they  fend  couriers  on  the  great  canal, 
or  when  any  great  man  travels  there,  make  figuals  by  fire 
from  one  day’s  journey  to  another,  to  have  every  tiling  pre¬ 
pared  ;  and  moR  or  the  barbarous  nations  ufed  formerly  to 
give  the  alarm  of  war  by  fires  lighted  on  the  hills  or  riling 
grounds. 

Polybius  calls  the  different  inflruments  ufed  by  the  an¬ 
cients  lor  communicating  information  *v§V'W-.pyr/ut9  becaufe 
the  fignals  were  always  made  by  means  of  bre.  At  firfl 
they  communicated  information  of  events  merely  by  torches; 
but  this  method  was  oL  little  ufe,  btcaufe  it  was  uecefiary 
before-hand  to  fix  the  meaning  of  every  particular  fignal. 

Now  as  events  are  exceedingly  various,  it  was  impofiible  to 
expiefs  the  greater  number  ot  them  by  any  premeditated 
contrivance.  It  was  eafy,  for  infiance,  to  exprefs  by  fignals 
that  a  fleet  had  arrived  at  luch  a  place,  becaufe  this  had 
been  forefeen,  and  fignals  accordingly  had  been  agreed  upon 
to  denote  it ;  but  an  unexpe&ed  revolt,  a  murder,  and  luch 
accidents,  as  happen  but  too  often,  and  require  an  immediate 
remedy,  could  not  be  communicated  by  fuch  fignals ;  be* 
caufe  to  forefee  them  was  impoflible. 

ALneas,  a  contemporary  of  Ariflotle,  who  wrote  a  trea-TVyJw, 
tife  on  the  duties  of  a  general,  endeavomed  to  correct  thofe  b°okx* 
imperfections,  but  by  no  means  fnccceded.  “  Thofe  (faysc  iaf* 
he)  who  would  give  fignals*  to  one  another  upon  affairs  of 
importance,  muR  lirfi  prepare  two  veflels  of  earth,  exactly 
equal  in  breadth  and  depth;  and  they  need  be  but  four  feet 
and  a  half  deep,  and  a  foot  and  a  half  wide.  1  hey  then 
mult  take  pieces  of  cork,  proportioned  to  the  mouth  of 
thefe  veflels,  but  not  quite  fo  wide,  that  they  may  be  let 
down  with  eafe  to  the  bottom  of  thefe  veflels.  ihey  next 
fix  in  the  middle  of  this  cork  a  Rick,  which  mufi  be  of  equal 
fize  in  both  thete  veflels.  This  Rick  muR  be  divided  ex¬ 
actly  and  diflinCHy,  by  fpaces  of  three  inches  each,  in  order 
that  fuch  events  as  generally  happen  in  war  may  be  writ  on 
them.  For  example,  on  one  of  thefe  fpaces  the  following 
words  may  be  writ  :  4  A  body  of  horse  are  marched 
into  the  country.’  On  another,  ‘  A  body  of  infan¬ 
try,  heavily  armed,  are  ariived  hither.’  On  a  third,  4  In¬ 
fantry  lightly  armed.’  On  a  fourth,  1  Horse  and 
foot.’  On  another,  ‘  Ships,’  then  4  Provisions  ;  and 
fo  on  till  all  the  events  which  may  probably  happen  in  the 
war  that  is  carrying  on  aie  writ  down  in  thefe  intervals.^ 

This  being  done,  each  of  the  two  veflels  mu  A  have  a  little 
tube  or  cock  of  equal  bignefs,  to  let  out  the  water  in  equal 
prooortion.  Then  the  two  veflels  muR  be  filled  with  wa¬ 
ter  ;  the  pieces  of  cork,  with  their  Ricks  thruA  through 
them,  mult  be  laid  upon  them,  and  the  cocks  mull  be  open¬ 
ed.  Now,  it  is  plain,  that  as  thefe  veflels  are  equal,  the 
corks  will  fink,  and  the  Ricks  defeend  lower  m  the  veflels, 
in  proportion  as  they  empty  themfelves.  But  to  ce  more 
certain  of  this  exa&ncfs,  it  will  be  proper  to  make  the  ex¬ 
periment  firfl,  and  to  examine  whether  all  things  correspond 
and  agree  together,  by  an  uniform  execution  on  both  fades. 

When  they  are  well  allured  of  this,  the  two  veflels  mult  be 
carried  to  the  two  places  where  the  fignals  are  to  be  made 
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Telegraph*  and  obfcrved  :  water  is  poured  in,  and  the  corks  and  fticks 

v - v - /are  put  in  the  veffels.  When  any  of  the  events  which  are 

written  on  the  fticks  (hall  happen,  a  torch  or  other  light  is 
railed,  which  mult  be  held  aloft  till  fuch  time  as  another  is 
raifed  by  the  party  to  whom  it  is  di reded.  (  his  hr  11  lignal 
is  only  to  ;dve  notice  that  both  parties  are  ready  and  atten¬ 
tive).  Then  the  torch  or  other  light  mull  be  taken  away, 
and  the  cocks  fet  open.  When  the  interval,  that  is,  that 
-part  of  the  flick  where  the  event  of  which  notice  is  to  be 
given  or  written,  (hall  be  fallen  to  a  level  with  the  veffels, 
then  the  man  who  gives  the  fignal  lifts  up  his  torch  ;  an3 
on  the  other  fide,  the  corrdpondent  fignal  maker  immediate 
ly  turns  the  eock  of  his  veflel,  and  looks  at  what  is  writ  on 
that  pait  of  the  flick  which  touches  the  mouth  of  the  veflel: 
on  which  occafion,  if  every  thing  has  been  executed  exactly 
and  equally  on  both  Tides,  both  will  read  the  fame  thin^.,> 

This  method  was  dtfe&ive,  becauie  it  could  not  convey 
any  other  intelligence  except  what  was  written  on  the  fticks, 
and  even  that  not  particularly  enough.  With  regard  to  all 
untordeen  events,  it  was  quite  ufeleis. 

Totyhius,  A  new  method  was  invented  by  Cleoxtnus  (others  fay 
by  Democlitus),  and  very  much  improved  by  Polybius,  as 
he  hi  inf  elf  informs  us.  He  defenbts  this  method  as  follows: 
Take  the  letters  of  the  (Greek)  alphabet,  and  divide  them 
into  five  parts,  each  of  which  w  ill  conhfl  of  five  letters,  ex¬ 
cept  the  laft  dividon,  which  will  have  only  four.  Let  thefe 
be  fixed  on  a  board  in  five  columns.  The  man  who  is  to 
give  the  fignals  is  then  to  begin  by  holding  up  two  torches, 
which  he  is  to  keep  aloft  till  the  other  party  has  alio 
faown  two.  This  is  only  to  fhow  that  both  tides  are  ready. 
Thefe  fir  ft  torches  are  then  withdrawn.  Both  parties  are 
provided  with  boards,  on  wh:ch  the  letters  are  dnpofed  as 
formerly  deferibed.  The  pevfon  then  who  gives  the  fignal 
is  to  hold  up  torches  on  the  kit  to  point  out  to  the  other 
party  from  what  column  he  fnall  take  the  letters  as  they  are 
pointed  out  to  him.  If  it  is  to  be  from  the  firfl  column,  he 
holds  up  one  torch  ;  if  from  the  ftcond,  two  ;  and  fo  on 
for  the  others.  He  is  then  to  hold  up  torches  on  the  right, 
to  denote  the  particular  letter  of  the  column  that  is  to  be 
taken.  All  this  muft  have  been  agreed  on  before-hand. 
The  man  who  gives  the  fignals  mull  have  an  inllrumcnt 
confifting  of  two  tubes,  and  fo  placed  as  that,  by 
looking  through  one  of  them,  he  can  fee  only  the  right  fide, 
2nd  through  the  other  only  the  left,  of  him  who  is  to  an- 
fwer.  The  board  muft  be  fet  up  near  this  inllrument ;  and 
the  flation  on  the  right  and  left  muft  be  furrounded  with  a 
wall  (*■*£« ten  feet  broad,  and  about  the  height 
of  a  man,  that  the  torches  raifed  above  it  may  give  a  clear 
and  flrong  light,  and  that  when  taken  down  they  may  be 
completely  concealed.  Let  us  now  fuppofe  that  this  infor¬ 
mation  is  to  be  communicated — A  number  of  the  auxiliaris, 
about  a  hundred ,  faave  gone  over  to  the  enemy .  In  the  firfl 
place,  words  muft  be  chofen  that  will  convey  the  informa¬ 
tion  in  the  tewell  letters  pofiible;  as,  A  hundred  Cretans  have 
deferied,  ***k»  *p*  rv.  Having  written 

down  this  fentence,  it  is  conveyed  in  this  manner.  The 
fit fl  letter  is  a  k.  which  is  in  the  fecond  column;  two  torches 
are  therefore  to  be  railed  on  the  left  hand  to  inform  the 
perfon  who  receives  the  fignals  to  look  into  that  particular 
column.  Then  five  torches  are  to  be  held  up  on  the  right, 
to  maik  the  letter  />,  which  is  the  laft  in  the  column.  Then 
four  torches  are  to  be  held  up  &n  the  left  to  point  out  the  ? 
( rjy  which  is  in  the  fourth  column,  and  two  on  the  right 
to  fhow  that  it  is  the  fecond  letter  of  that  column.  The 
other  letters  are  pointed  out  in  the  fame  manner. — SucL 
was  the  pyrfia  or  telegraph  recommended  by  Polybius. 

But  neither  this  nor  any  other  method  mentioned  by  the 
ancients  leans  ever  to  have  been  brought  into  general  ufe  ; 


nor  does  it  appear  that  the  moderns  had  thought  of  fucK  atVegrarh. 
machine  as  a  telegraph  till  the  year  1663,  when  the  Marquis  ~ 
of  Worcester,  in  his  Century  of  Inventions,  affirmed 
that  lie  had  difeovered  “  a  method  by  which,  at  a  window, 
as  far  as  eye  can  difeover  black  from  white,  a  man  may  hold 
difeourfe  with  his  corrdpondent,  without  noife  made  or  no¬ 
tice  taken  ;  being  according  to  occafion  given,  or  means  af¬ 
forded,  ex  re  nata ,  and  no  need  of  provilion  before  hand ; 
though  much  better  if  forefeen,  and  courfe  taken  by  mutual 
conient  of  parties.”  This  could  be  done  only  by  means  of 
a  telegraph,  which  in  the  next  fentence  is  declared  to  have 
been  rendered  fo  perfeCl,  that  by  means  of  it  the  correfpon- 
dence  could  be  carried  on  4i  by  night  as  well  as  by  day, 
though  as  dark  as  pitch  is  black.” 

About  40  years  afterwards  M.  Amontons  propofed 
a  new  telegraph.  His  method  was  this  :  Let  there  be 
people  placed  in  feveral  flations,  at  fuch  a  dillance  from 
one  another,  that  by  the  help  of  a  tdefcope  a  man  in  one 
flation  may  fee  a  fignal  made  in  the  next  before  him  ;  he 
mull  immediately  make  the  fame  fignal,  that  it  may  be  feen 
by  perions  in  the  flation  next  alter  him,  who  are  to  commu¬ 
nicate  it  to  thole  in  the  following  flation,  and  fo  on.  Thefe 
fignals  may  be  as  letters  of  the  alphabet,  or  as  a  cipher, 
underflood  only  by  the  two  perfons  who  are  in  the  diflant 
places,  ard  not  by  thofe  who  make  tire  figitalL  The  per* 

Ion  in  the  fecond  flation  making  the  fignal  to  the  pu  i'on  in 
the  third  the  very  moment  he  fees  it  in  the  firfl,  the  news 
may  be  carried  to  the  greatefl  diftance  in  as  little  time  as  h 
neceffary  to  make  the  fignals  in  the  frit  flation.  The  di- 
flance  ot  the  feveral  flations,  which  muft  he  as  few  as  pof- 
hbie,  is  meafured  by  the  reach  o*  a  teleicope.  Amontons 
tried  this  method  in  a  fmail  trail  of  land  before  feveral  per¬ 
iods  of  the  highefl  rank  at  the  court  of  France. 

It  was  not,  however,  till  the  French  revolution  that  the 
telegraph  was  applied  to  uieful  purpofes.  Whether  M. 

Chappe,  who  is  laid  to  have  invented  the  telegraph  firfl  nfed 
by  the  French  about  the  end  of  1793,  knew  any  thing  of* 
Amontons’ s  invention  or  not,  it  is  impoffible  to  fay  ;  but 
his  telegraph  was  conftru&ed  on  principles  nearly  limilar. 

The  manner  of  uling  this  telegraph  was  as- follows  :  At  the 
firft  flation,  which  was  on  tfte  loot  of  the  palace  of  the 
Louvre  at  Paris,  M.  Chappe,  the  inventor,  received  in  wri¬ 
ting,  from  the  committee  of  public  welfare,  the  word*  to  be 
lent  to  Lifle,  near  which  the  French  army  at  that  time  was. 

An  upright  poll  was  erected  on  the  Louvre,  at  the  top  of 
which  were  two  tranfverie  arms,  moveable  in  all  directions- 
by  a  fingle  piece  ot  mechanifm,  and  with  inconceivable  rapi¬ 
dity.  He  invented  a  number  of  pofitions  for  tbele  arms, 
which  Hood  as  figns  for  the  letters  of  the  alphabet  ;  and 
thefe,  for  the  greater  celerity  and  fimplicity,  he  reduced  in 
number  as  much  as  poifible,  The  grammarian  will  eafily 
conceive  that  fixteen  figns  may  amply  fupply  all  the  letters 
of  the  alphabet,  ftnee  feme  letters  may  be  omitted  not  only 
without  detriment  but  with  advantage.  Thefe  figns,  as 
they  were  arbitrary,  could  be  changed  every  week  ;  fo  that 
the  fign  of  B  for  one  day  might  be  the  fign  of  M  the  next; 
and  it  was  only  neceffary  that  the  perfons  at  the  extremi¬ 
ties  fliould  know  the  key.  The  *  intermediate  operators 
were  only  in ftru&ed  generally  in  thefe  fixteen  fignals;  which' 
were  io  diftinCl,  fo  marked,  fo  different  the  one  from  the 
other,  that  they  were  eafily  remembered.  The  conflruc- 
tion  of  the  machine  was  iuch,  that  each  fignal  was  uniform- 
ly  given  in  precilely  the  fame  manner  at  all  times :  It  did 
not  depend  on  the  operator’s  manual  fie  ill  5  and  the  pofition 
of  the  arm  could  never,  for  any  one  fignal,  be  a  degree 
higher  or  a  degree- lower,  its  movement  being  regulated  me-* 
chanically. 

M.  Chappe  having  received  at  the  Louvre  the  fentence 
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BevieiUy 

June  1796. 


Telegraph,  to  \  c  conveyed,  gave  a  known  figr.al  to  the  fecond  ftation, 
which  was  Mont  Martre,  to  prepare.  At  each  ftation  there 
was  a  watch  tower,  where  tekfeopes  were  fixed,  and  the 
perfon  011  watch  gave  the  fignal  of  preparation  which  he 
had  -received,  and  this  communicated  fucceffively  through  all 
the  line,  which  brought  them  all  into  a  (late  of  readinefs. 
The  perfon  at  Mont  Martre  then  received,  letter  by  letter, 
the  fentence  from  the  Louvre,  which  he  repeated  with  his 
own  machine  ;  and  this  was  again  repeated  from  the  next 
height,  with  inconceivable  rapidity,  to  the  final  ftation  at 
Li  fie.  -9 

The  firft  defeription  of  the  telegraph  was  brought  from 
Paris  to  Frankfort  on  the  Maine  by  a  former  member  of 
the  parliament  of  Bourdeaux,  who  had  feen  that  which  was 
eredled  on  the  mountain  of  Belville.  As  given  by  Dr 
Hutton  from  fome  of  the  Englifh  papers,  it  is  as  follows. 
A  A  is  abeam  or  mall  Qt wood  placed  upright  on  a  riling  ground 
(fig.  i.  Plate  D1L),  which  is  about  15  or  \6  feet  high. 
BB  is  a  beam  or  balance  moving  upon  the  centre  A  A. 
This  balance-beam  may  be  placed  vertically  or  horizontally, 
or  any  how  inclined,  by  means  of  ftrong  cords,  which  are 
fixed  to  the  wheel  D,  on  the  edge  of  which  is  a  double 
groove  to  receive  the  two  cords.  This  balance  is  about 
It  or  12  feet  long,  and  nine  inches  broad,  having  at  the 
ends  two  pieces  of  wood  CC,  which  likewife  turn  upon 
angles  by  means  of  four  other  cords  that  pafs  through  the 
axis  of  the  main  balance,  otherwife  the  balance  would  de¬ 
range  the  cords  ;  the  pieces  C  are  each  about  three  feet 
long,  and  may  be  placed  either  to  the  right  or  left,  ilraight 
or  lquare,  with  the  balance-beam.  By  means  of  thefe  three 
the  combination  of  movement  is  very  extenfive,  remarkably 
limple,  and  eafy  to  perform.  Below  is  a  fmall  wooden 
gouge  or  hut,  in  which  a  perfon  is  employed  to  obferve  the 
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This  telegraph  is  without  doubt  made  up  of  the  bell  Telegraph, 
number  of  combinations  poffibk  ;  five  boards  would  be  in- 
fufficient,  and  kvtn  would  be  ufelefs.  It  has  been  obje&ed 
to  it,  however,  that  its  form  is  too  clumfy  to  admit  of  its 
being  railed  to  any  confiderable  height  above  the  building 
on  which  it  (lands  ;  and  that  it  cannot  be  made  to  change 
its  dire&ion,  and  confequently  cannot  be  feen  but  from  one 
particular  point. 

Several  other  telegraphs  have  been  propofed  to  remedy 
thefe  defedls,  and  perhaps  others  to  which  the  inftrument  is 
ltill  liable.  The  dial  plate  or  a  clock  would  make  an  ex¬ 
cellent  telegraph,  as  it  might  exhibit  144  figns  fo  as  to  be 
vifible  at  a  great  di fiance.  A  telegraph  on  this  principle, 
with  only  fix  divifions  inftead  of  twelve,  would  be  fimple 
and  cheap,  and  might  be  raifed  20  or  30  feet  high  above 
the  building  without  any  difficulty  :  it  might  be  fupported 
on  one  poft,  and  therefore  turn  round,  and  the  contrail  of 
colours  would  always  be  the  lame.  Suptlmt* 

A  very  ingenious  improvement  of  the  telegraph  has  been/w  179* 
propofed  in  the  Gentleman’s  Magazine.  It  confifts  of  a" 
femicircle,  to  be  properly  elevated,  and- fixed  perpendicular¬ 
ly  on  a  ilrong  (land.  The  radius  12  feet  ;  the  femicircle 
confequently  fomewhat  more  than  36.  This  to  be  divided 
into  24  parts.  Each  of  thefe  will  therefore  comprife  a 
fpace  of  18  inches,  and  an  arch  of  7°  30'  on  the  circumfe¬ 
rence.  Thefe  24  divilions  to  be  occupied  by  as  many  cir¬ 
cular  apertures  of  fix  inches  diameter  ;  which  will  leave  a 
clear  fpace  ot  fix  inches  on  each  fide  between  the  apertures. 

Thefe  apertures,  beginning  from  the  left,  to  denote  the  let¬ 
ters  of  the  alphabet,  omitting  K,  J  confonarit,  V,  X,  and 
Qj  as  ufelefs  for  this  purpofe.  There  are  then  21  letters. 

The  four  other  fpaces  are  referved  for  lignals.  The  inftru¬ 
ment  to  have  an  index  moveable  by  a  windlafs  on  the  centre 


movements  of  the  machine.  In  the  mountain  nearefl  to  this  of  the  femicircle,  and  having  two  tops,  according  as  it  is  to 
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another  perfon  is  to  repeat  thefe  movements,  and  a  third  to 
write  them  down.  The  time  taken  up  for  each  movement 
-is  20  feconds  ;  of  which  the  motion  alone  is  four  feconds, 
the  other  16  the  machine  is  flationary.  Two  working  mo¬ 
dels  of  this  inllrument  were  executed  at  Frankfort,  and  lent 
by  Mr  W.  Playfair  to  the  Duke  of  York  ;  and  hence  the 
jplan  and  alphabet  of  the  machine  came  to  England. 

Various  experiments  were  in  confequence  tried  upon  tele¬ 
graphs  in  this  country  $  and  one  was  foon  after  let  up  by 
government  in  a  chain  of  fiations  from  the  admiralty- office 
to  the  fea  coaft.  It  confifts  of  fix  odlagon  boards,  each  of 
which  is  poifed  upon  an  axis  in  a  frame,  In  fuch  a  manner 
that  it  can  be  either  placed  vertically,  fo  as  to  appear  with 
its  full  fize  to  the  obferver  at  the  nearefl  ftation,  as  in  fig.  2. 
or  it  becomes  invifible  to  him  by  being  placed  horizontally, 
as  in  fig.  3.  fo  that  the  narrow  edge  alone  is  expofed,  which 
^narrow  edge  is  from  a  diflance  invifible.  Fig.  2.  is  a  reprefen- 
tation  of  this  telegraph,  with  the  parts  all  fhut,  and  the  ma¬ 
chine  ready  to  work.  T,  in  the  officer’s  cabin,  is  the  telefcope 
pointed  to  the  next  ftation.  Fig.  3.  is  a  reprefentation  of 
the  machine  not  at  work,  and  with  the  ports  all  open.  The 
opening  of  the  firft  port  (fig.  2.)  expreflea  a,  the  fecond 
the  third  c,  the  fourth  the  fifth  e ,  and  the  fixth  /,  &c. 

Six  boards  make  36  changes,  by  the  moil  plain  and 
jimple  mode  of  working  ;  and  they  will  make  many  more  if 
more  were  neceflaiy  :  but  as  the  real  fuperiority  of  the  tele¬ 
graph  over  all  other  modes  of  making  fignals  confifts  in  its 
making  letteis,  we  do  not  think  that  more  changes  than  the 
letters  or  the  alphabet,  and  the  ten  arithmetical  ciphers,  are 
necelTary  ;  but,  on  the  contrary,  that  thofe  who  work  the 
telegraphs  mould  avoid  communicating  by  words  or  figns 
agreed  upon  to  exprefs  leniences  ;  for  that  is  the  fure  n.e- 
-iliod  never  to  become  expert  at  fending  unexpe&ed  intelli¬ 
gence  accurately. 


be  tiled  in  the  day  or  night  ;  one,  a  circular  top  of  lacquer¬ 
ed  iron  or  copper,  of  equal  diameter  with  the  apertures 
(and  which  confequently  will  eclipie  any  of  them  again  ft 
which  it  refts)  ;  the  other,  a  fpear  or  arrow- fhaped  top, 
black,  and  highly  polifhed,  which,  in  ftanding  before  any  of 
the  apertures  in  the  day-time,  will  be  diflindtly  vifible.  In 
the  night,  the  apertures  to  be  reduced  by  a  diaphragm  fit¬ 
ting  cloft*  to  each,  fo  as  to  leave  an  aperture  of  not  more 
than  two  inches  diameter.  The  diaphragm  to  be  of  well- 
polifhed  tin  ;  the  inner  rim  lacquered  black  half  an  inch. 

*11  the  apertures  to  be  illuminated,  when  the  inftrument  13 
(lied  in  the  night-time,  by  fmall  lamps  ;  to  which,  if  necef- 
fary,  according  to  circumftanees,  convex  lenfes  may  be  added, 
fitted  into  each  diaphragm,  by  which  the  light  may  be 
powerfully  concentrated  and  increafed.  Over  each  aperture 
one  of  the  five  prifmatic  colours  leaft  likely  to  be  miflaken 
(the  remaining  two  being  lets  diftinguifhable,  and  not  want¬ 
ed,  are  bell  omitted)  to  be  painted  ;  and,  in  their  natural 
order,  on  a  width  of  eighteen  inches  and  a  depth  of  four, 
red,  orange,  yellow,  green,  blue ;  or,  ftill  to  heighten  the 
contrail,  and  render  immediately  fucctffive  apertures  more 
diftinguifhable,  red,  green,  orange,  blue,  yellow.  The  whole 
inner  circle  beneath  and  between  the  apertures  to  be  painted 
black. 

W  hen  the  inftrument  is  to  be  ufed,  the  index  to  be  fet  to 
the  fignal  apertures  on  the  right.  ■  All  the  apertures  to  be 
covered  or  d?.rk  when  it  begins  to  be  ufed,  except  that 
which  is  to  give  the  fignal.  A  fignal  gun  to  be  fired  to 
apprife  the  obferver.  If  the  index  is  fet  to  the  firft  aper¬ 
ture,  it  will  denote  that  words  are  to  be  expreffed;  if  to  the 
fecond,  that  figures  ;  if  to  the  third,  that  the  figures  ceafe ; 
and  that  the  intelligence  is  cariied  on  in  words.  When  fi¬ 
gures  are  to  be  expreffed,  the  alternate  apertures  from  the 
leit  are  taken  in  their  .order,  to  denote  from  1  to  10  inclu- 

fivtly ; 
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Tategraph.  fivcly  ;  the  fecond  from  the  right  denotes  100  ;  the  fifth 
v—  i  ooo.  This  order,  and  thefe  intervals,  are  taken  to  prevent 
any  confafion  in  fo  peculiarly  important  an  article  of  the  in¬ 
telligence  to  be  conveyed. 

Perhaps,  however,  none  of  the  telegraphs  hitherto  offered 
to  the  public  exceeds  the  following,  either  in  limplicity, 
clieapnefs,  or  facility  in  working,  and  it  might  perhaps,  with 
a  Few  trifling  additions,  be  made  exceedingly  diftin<ft.  It  is  thus 
Vol.  I.  deferibed  in  the  Repertory  of  Arts  and  Manufactures  :  For  a 
p.  38*.  nocturnal  telegraph,  let  there  be  four  large  patent  reflectors, 
lying  on  the  fame  plane,  parallel  to  the  horizon,  placed  on  the 
top  of  an  obfervatory.  Let  each  of  thefe  reflectors  be  capable, 
by  means  of  two  winches,  either  of  elevation  or  deprefiion 
to  a  certain  degree.  By  elevating  or  deprefiingone  or  two 
of  the  refleCtors,  eighteen  very  diftindl  arrangements  may 
be  produced,  as  the  following  fcheme  will  explain  (a). 
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lor  the  fake  of  example,  the  above  arrangements  are 
made  to  anfwer  to  the  moft  neceffary  letters  of  the  alpha¬ 
bet  ;  but  alterations  may  be  made  at  will,  and  a  greater 
number  of  changes  produced,  without  any  addition  to  the 
refleCtors.  In  the  firft  obfervatory  there  need  only  be  a  fet 
of  Jingle  refleCtors;  but  in  the  others  each  refleCtor  fhould  be 
double,  fo  as  to  face  both  the  preceding  and  fubfequent  ob¬ 
fervatory  ;  and  each  obfervatory  fhould  be  furnifhed  with 
two  telefcopes.  The  proper  diameter  of  the  refleCtors,  and 
their  diftance  from  each  other,  will  be  afeertained  by  expe* 
rience. 

To  convert  this  machine  into  a  diurnal  telegraph,  no¬ 
thing  more  is  neceffary  than  to  infert,  in  the  place  of  the 
refleCtors,  gilt  balls,  or  any  other  confpicnous  bodies. 

,  Were  telegraphs  brought  to  fo  great  a  degree  of  perfec¬ 
tion,  that  they  could  convey  information  fpeedily  and  di- 
flinCUy  ;  were  they  fo  much  Amplified,  that  they  could  be 
conftruCted  and  maintained  at  little  expence— the  advanta¬ 
ges  which  would  refult  from  their  ufe  are  almofl  inconcei- 
vable,  Not  to  fpeak  of  the  fpeed  with  which  information 
could  be  communicated  and  orders  given  in  time  of  war, 
by  means  of  which  misfortunes  might  be  prevented  or  in- 
l.antly  repaired,  difficulties  removed,  and  difputes  preclu¬ 
ded,  and  by  means  of  which  the  whole  kingdom  could  be 
prepared  in  an  inftant  to  oppofe  an  invading  enemy  ;  it 
might  be  ufed  by  commercial  men  to' convey  a  commiftlon 
cheaper  and  fpeedier  than  an  exprefs  can  travel.  The  ca¬ 
pitals  of  diftant  nations  might  be  united  by  chains  of  polls, 
Vol.  XVIII.  Part  I.  * 
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and  the  fettling  of  thefe  difputes  which  at  prefent'take  up  Telegraph, 
months  or  years  might  then  be  accompli fhed  in  as  many 
hours.  An  eflablifhment  of  telegraphs  might  then  be  made  c  1  **  1 
like  that  of  the  poll ;  and  inflead  of  being  an  cxpence,  it 
would  produce  a  revenue.  Until  telegraphs  are  employed 
to  convey  information  tha,t  occurs  very  frequently,  the  per- 
fons  who  are  ftationed  to  work  them  will  never  become  ex¬ 
pert,  and  confequently  will  neither  be  expeditious  nor  accu¬ 
rate,  though,  with  pra&ice,  there  is  no  doubt  but  they  will 
attain  both  in  a  degree  of  perfe&ion  of  which  we  can  as 
yet  have  but  little  conception. 

TELEMACHUS,  the  fon  of  Ulyffes  and  Penelope,  was 
Hill  in  the  cradle  when  his  father  went  with  the  reft  of  the 
Greeks  to  the  Trojan  war.  At  the  end  of  this  celebrated 
war,  Telemachus,  anxious  to  fee  his  father,  went  to  feek 
him  ;  and  as  the  place  of  his  refidence,  and  the  caufe  of  his 
long  abfence,  were  then  unknown,  he  vifited  the  court  of 
Menelaus  and  Nedor  to  obtain  information.  He  afterwards 
returned  to  Ithaca,  where  the  fuitors  of  his  mother  Penelo¬ 
pe  had  confpired  to  murder  him,  but  he  avoided  their  fnares; 
and  by  means  of  Minerva  he  difeovered  his  lather,  who  had 
arrived  in  the  ifland  two  days  before  him,  and  was  then  in 
the  houfe  of  Eumaeus.  With  this  faithful  fervant  and  Ulyf¬ 
fes  Telernachus  concerted  how  to  deliver  bis  mother  from 
the  importunities  of  her  fuitors,  and  it  was  effeded  with 
great  fuccefs.  After  the  death  of  his  father,  Telemachus 
went  to  the  ifland  of  iEsea,  where  he  married  Circe,  or,  ac¬ 
cording  to  others,  CafTiphone  the  daughter  of  Ciice,  by 
whom  he  had  a  fon  called  JLatinus .  He  fome  time  aftefr 
had  the  misfortune  to  kill  his  mother-in-law  Circe,  and  fled 
to  Italy,  where  lie  founded  Clufium.  Telemachus  was  ac¬ 
companied  in  his  viht  to  Neftor  and  Menelaus  by  the  god- 
defs  of  wildom  under  the  form  of  Mentor.  It  is  faid  that, 
when  a  child,  Telemachus  fell  into  the  fea,  and  that  a  dol¬ 
phin  brought  him  fafe  to  fhore,  after  he  had  remained  fome 
time  under  water.  From  this  circumftance  Ulyffes  had  the 
figure  of  a  dolphin  engraved  on  the  feal  which  lie  wore  or 
his  ring. 

From  thefe  ftories,  colle&ed  from  Homer  and  the  other 
poets  of  antiquity ,  the  celebrated  Fenelon  archbifhop  of 
Cambray  took  the  idea  of  his  wdl-known  Adventures  of  Te¬ 
lemachus  ;  which,  though  not  compofed  in  verfe,  is  juftly  in- 
titled  to  be  efteemed  a  poem.  “  The  plan  of  the  work 
(fays  Dr  Blair)  is  in  general  well  contrived;  and  is  deficient  Leases tn 
neither  in  epic  grandeur  nor  unity  of  object.  The  author  Rhetori^ 
has  entered  with  much  felicity  into  the  lpirit  and  ideas  of^  V>dles 
the  ancient  poets,  particularly  into  the  ancient  mythology, 
which  retains  more  dignity,  and  makes  a  better  figure  in  his 
hands  than  in  thofe  of  any  other  modern  poet.°  His  de¬ 
fections  are  rich  and  beautiful ;  efpecially  of  the  fofter 
and  calmer  feenes,  for  which  the  genius  of  Fenelon  was  beft 
fuited  ;  fucli  as  the  incidents  of  paftoral  life,  the  pleafures 
of  virtue,  or  a  country  flourifhing  in  peace.  There  is  an 
inimitable  fweetnefs  and  tendernefs  in  feveral  of  the  pictures 
of  this  kind  which  he  lias  given  and  his  meafured  profe, 
which  is  remarkably  harmonious,  gives  the  ftyle  nearly  as 
much  elevation  as  the  French  language  is  capable  of  flip* 
porting  even  in  regular  verfe. 

According  to  the  fame  eminent  critic,  “  the  heft  execu¬ 
ted  part  of  the  work  is  the  firft  fix  books,  in  which  Tele¬ 
machus  recounts  his  adventures  to  Calypfo,  The  narration 
throughout  them  is  lively  and  interefting.  Afterwards, 
elpecially  in  the  laft  twelve  books,  it  becomes  more  tedious 
and  languid  ;  and  in  the  warlike  adventures  which  are  at* 

U  u  tempted. 


(a)  Each  rcfledlor,  after  every  arrangement,  tnuft  be  reftpred  to  its  place. 
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Telep' him,  tempted,  there  is  a  great  defeft  of  vigour.  .  The  chief  ob- 
Telefcope.  aiTainft  this  work  being  claffed  with  epic  poems, 

- arifes  from  the  minute  details  of  virtuous  policy,  into  which 

the  author  in  fome  places  enters  ;  and  from  the  difeourfes 
and  in  ft  raft  ions  of  Mentor,  which  recur  upon  us  too  often, 
and  too  much  in  the  drain  of  common  place  morality. 
Though  thefe  were  well  fuited  to  the  main  dclign  of  the 
author,  which  was  to  form  the  mind  of  a  young  prince, 
yet  they  feem  not  congruous  to  the  nature  of  epic  poetry  ; 
the  object  of  which  is  to  improve  us  by  means  of  aft  ions, 
charafters,  and  fentiments,  rather  than  by  delivering  pro- 
feffed  ard  formal  inftruftion.” 

TIvLEPHIUM,  TRUE  orpine,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  pentandria ,  and  order  oc  t’  i- 
gynia ;  and  in  the  natural  fyftem  ranging  under  the  54th  or- 
der,  Mifcellanes.  The  calyx  is  pentaphyllous  ;  there  are 
five  petals,  which  are  inferted  into  the  receptacle  ;  the  cap- 
fule  is  unilocular  and  trivalvular.  There  are  two  fpecies, 
the  imperati  and  oppojitifolia . 

TELESCOPE,  an  optical  inftrument  for  viewing  di- 
ftant  objefts  ;  fo  named  by  compounding  the  Greek  words 
t»?xs  Jar  ofi\  and  cx.ornv  *0  look  at  or  contemplate .  This  name 
is  commonly  appropriated  to  the  larger  fizes  of  the  inftru- 
ment,  while  the  fmaller  are  called  perspective-glasses, 
spy-glasses,  opera-glasses.  A  particular  kind,  which 
is  thought  to  be  much  brighter  than  the  reft,  is  called  a 
night  glass. 

To  what  has  been  faid  already  with  refpeft  to  the  inven¬ 
tor  of  this  mod  noble  and  ufefnl  inftrument  in  the  article 
Optics,  we  may  add  the  two  following  claims. 

Mr  Leonhard  Digges,  a  gentleman  of  the  laft  century 
of  great  and  various  knowledge,  pofitively  afferts  in  his  Stra- 
toticos ,  and  in  another  woik,  that  his  father,  a  military  gen¬ 
tleman,  had  an  inftrument  which  he  ufed  in  the  field,  by 
which  he  could  bring  diftant  objefts  near,  and  could  know 
a  man  at  the  diilance  of  three  miles.  He  fays,  that  when 
his  father  was  at  home  he  had  often  looked  through  it,  and 
could  diftinguifh  the  waving  of  the  trees  on  the  oppofite  fide 
of  the  Severn.  Mr  Digges  redded  in  the  neighbourhood  cf 
Briftol. 

Francis  Fontana,  in  his  Celefiial  Obfervations,  publifhed  at 
Naples  in  164 6,  fays,  that  he  was  affured  by  a  Mr  Hardy, 
advocate  of  the  parliament  of  Paiis,  a  perfon  of  great  learn¬ 
ing  and  undoubted  integrity,  that  on  the  death  of  his  fa¬ 
ther,  there  was  found  among  his  things  an  old  tube,  by 
which  dSftant  objefts  were  diftinftly  feen;  and  that  it  was  of 
a  date  long  prior  to  the  telefcope  lately  invented,  and  had 
been  kept  by  him  as  a  fecret. 

It  is  not  at  all  improbable,  that  curious  people,  handling 
fpeftack  glaffes,  of  which  there  were  by  this  time  great  va¬ 
rieties,  both  convex  and  concave,  and  amufing  themfelves 
with  their  magnifying  power  and  the  fingular  effefts  which 
they  produced  in  the  appearances  of  things,  might  fome- 
times  chance  fo  to  place  them  as'to  produce  diftinft  and  en¬ 
larged  viftoni  We  know  perfeftly,  from  the  table  and 
feheme  which  .Sirturus  has  given  us  of  the  tools  or  difhes  in 
which  the  fpeftacle-makers;  fafhioned  their  glaffes,  that  they 
had  convex  lenfes  formed  to  fpheres  of  24  inches  diameter, 
and  of  1 1  inferior  fizes.  Fie  has  given  us  a  feheme  of  a  fet 
which  he-  got  leave,  to  meafure  belonging  to  a  fpeftacle-ma- 
ker  of  the  name  of  Rogetfe  at  Corunna  in  Spain  ;  and  he 
fays  that  this  man  had  tools  of  the  fame  fizes  for  concave 
glaffes.  It  aifo  appears,  that  it  was  a  general  praftiee  (of 
which  we  do  not  know  the  prccife.  puipafe)  to  ufe  a  con¬ 
vex  and  concave  glafs  together.*  If  any  perfon  fhould  chance 
to  put  together  a  24-inch  convex  and  a  1 2-inch  concave 
(wrought  on  both  fides)  at  the  diilance  of  6  inches,  he 
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would  have  diftinft  vifion,  and  the  objeft  would  appear  of  Telefcope » 
double  fize.  N  Concaves  of  6  inches  were  not  uncommon, 
and  one  fuch  combined  with  the  convex  of  24,  at  the  di- 
ftance  of  9  inches,  would  have  diftinft  vifion,  and  objefts 
would  be  quadrupled  in  diameter.  When  fuch  a  thing  oc* 
currcd,  it  was  natural  to  keep  it  as  a  curioiity,  although 
the  rationale  of  its  operation  was  not  in  the  leaft  underftood. 

We  doubt  not  but  that  this  happened  much  oftener  than  in 
thefe  two  inftances.  The  chief  wonder  is,  that  it  was  not 
frequent,  and  taken  notice  of  by  fome  writer.  It  is  pretty- 
plain  that  Galileo’s  fir  ft  telefcope  was  of  this  kitld,  made 
up  of  fuch  fpeftacle -glaffes  as  he  could  procure;  for  it  mag¬ 
nified  only  three  times  in  diameter:  a  thing  eafily  procured 
by  fuch  glaffes  as  he  could  find  with  every  fpeftacle -maker. 

And  he  could  not  but  obferve,  in  his  trials  of  their  glaffes, 
that  the  deeper  concaves  and  flatter  con  vexes  he  employed, 
he  produced  the  greater  amplification  ;  and  then  he  would 
find  himfelf  obliged  to  provide  a  tool  not  ufed  by  the  fpec- 
tacle  makers,  viz.  either  a  much  flatter  tool  for  a  convex 
furface,  or  a  much  fmaller  fphere  for  a  concave  :  and,  not- 
withftanding  his  telling  11s  that  it  was  by  reflefting  on  the 
nature  cf  refraftion,  and  without  any  inftruftion,  we  are 
perfuaded  that  he  proceeded  in  this  very  way.  .  His  next 
telefcope  magnified  but  five  times.  Now  the  flighted  ac¬ 
quaintance  with  the  obvious  laws  of  refraftion  would  have 
direfted  him  at  once  to  a. very  fmall  and  deep  concave, 
which  would  have  been  much  eafier  made,  and  have  mag¬ 
nified  more.  But  he  groped  his  way  with  fuch  fpeftacle- 
glafles  as  he  could  get,  till  he  at  laft  made  tools  for  very 
flat  objeft-glaffes  and  very  deep  eye-glaffes,  and  produced  a 
telefcope  which  magnified  about  25  times.  Sirturus  faw 
it,  and  took  the  meafures  of  it.  He  afterwards  faw  a  feheme 
of  it  which  Galileo  had  fent  to  a  German  prince  at  Fn- 
fpruch,  who  had  it  drawn  (that  is,  the  circles  for  the  tools) 
on  a  table  in  his  gallery.  The  objeft-glafs  was  a  plano¬ 
convex,  a  portion  of  a  fphere,  of  24  inches  diameter  ; 
the  eye-glafs  was  a  double  concave  of  2  inches  diameter  : 
the  focal  diftances  were  therefore  24  inches  and.  1  inch 
nearly.  This  muft  have  been  a  very  lucky  operation,  for 
Sirturus  fays  it  was  the  bell  telefcope  he  had  feen  ;  and  wc 
know  that  it  requires  the  very  beft  work  to  produce  this 
magnifying  power  with  fuch  fmall  fpheres.  Telefcopes 
continued  to  be  made  in  this  way  for  many  years;  and  Ga* 
lileo,  though  keenly  engaged  in  the  obfervation  of  Jupiter’s 
fatellites,  being  candidate  for  the  prize  held  out  by  the  Dutch  ' 
for  the  difeovery  of  the  longitude,  and  therefore  much  inte- 
refted  in  the  advantage  which  a  convex  eye-glafs  would  have 
given  him,  never  made  them  of  any  other  form.  Kepler 
pnblifhed  his  Dioptrics  in  1611;  in  which  he  tells  us,  all 
that  he  or  others  had  difeovered  ot  the  law  of  refraftion* 
viz*  that  in  very  fmall  obliquities  of  incidence,  the  angle  of 
refraftion  was  nearly  -fd  of  the  anele  of  incidence..  This 
was  indeed  enough  to  have  pointed  out,  with  fufficient  ex- 
sftnefs,  the  conftruftion  of  every  optical  inftrument  that  ws 
are  even  now  poffeffed  of ;  for  this  proportionality  of  the 
angles  of  incidence  and  refraftion  is  affumed  in  the  conft ruc¬ 
tion  of  the  optical  figure  for  all  of  them.;  and  the  deviation 
from  it  is  ftill  confidered  a3  the  refinement  of  the  art,  and  was 
not  brought  to  any  rule  till  50  years  after  by  Huyghens, 
and  called  by  him*  aberrat  ion.  Yet  even  the  fugacious 
Kepler  feems  not  to  have  feen  the  advantage  of  any  other 
conftruftion  of  the  telefcope  ;  he  juft  Fee-ms  to  acknow* 
ledge  the  poffibility  of  it :  and  we  are  fur.prifed  to  fee  wri¬ 
ters  giving  him  as  the  author  of  the  aftronomical  telefcope, 
or  even  as  hinting  at  its  conftruftion.  It  is.  true,  in  the  laft 
propofition  lie  fhows  how  a  telefcope  .may  be  made  appa • 
rently  with  a  convex  eye-glafs ;  but  this  is  only  a  frivolous 
t  fancy ; 
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Telefcope.  fancy )  for  the  eye*glafs  is  direded  to  be  made  convex  ex- 
— ' ternally,  and  a  very  deep  concave  on  the  infide  ;  fo  that  it 
is,  in  fad,  a  menifeus  with  the  concavity  prevalent.  In  the 
S6th  propofition,  he  indeed  (hows  that  it  is  poflible  fo  to 
place  a  convex  glafs  behind  another  convex  glafs,  that  an 
eye  (hall  fee  objeds  diftind,  magnified,  and  inverted  ;  and 
he  fpeaks  very  fagacioufly ,  on  the  fubjed.  After  having 
faid  that  an  eye  placed  behind  the  point  of  union  of  the 
fird  glafs  will  fee  an  objed  inverted,  he  (hows  that  a  fmall 
part  only  will  be  feen  ;  and  then  he  fhows  that  a  convex 
glafs,  duly  proportioned  and  properly  placed,  will  (how 
more  of  it.  But  in  fhowing  this,  he  fpeaks  in  a  way  which 
fhows  evidently  that  he  had  formed  no  diftind  notions  of 
the  manner  in  which  this  effed  would  be  produced,  only 
faying  vaguely  that  the  convergency  of  the  fecond  glafs 
would  counterad  the  divergency  beyond  the  focus  of  the 
firfl.  Had  he  conceived  the  matter  with  any  tolerable  di- 
ftindnefs,  after  feeing  the  great  advantage  of  taking  in  a 
field  greater  in  almofl  any  proportion,  he  would  have  eager¬ 
ly  catchcd  at  the  thought,  and  enlarged  on  the  immenfe  im¬ 
provement.  Had  he  but  drawn  one  figure  of  the  progrefs 
of  the  rays  through  two  convex  glades,  fuch  as  fig.  12.  of 
PI.  CCCLXIV,  the  whole  would  have  been  open  to  his  view. 

This  ftep,  fo  c?.fy  and  fo  important,  was  referved  for  Fa¬ 
ther  Scheiner,  as  has  been  already  obferved  in  the  article 
Optics  ;  and  the  condrudion  of  this  author,  together 
with  that  of  Janferl,  are  the  models  on  which  all  refrading 
telefcopes  are  now  con  (traded ;  and  in  all  that  relates  to 
their  magnifying  power,  brightnefs,  and  field  of  vifion,  they 
may  be  condruded  011  Kepler’s  principle,  that  the  angles 
of  refradion  are  in  a  certain  given  proportion  to  the  angles 
of  incidence. 

But  after  Huyghens  had  applied  his  elegant  geometry  to 
the  difeovery  of  Snellius,  viz.  the  proportionality,  not  of  the 
angles,  but  of  the  fines,  and  had  afeertained  the  aberrations 
from  the  foci  of  infinitely  (lender  pencils,  the  reafons  were 
clearly  pointed  out  why  there  were  fuch  narrow  limits  af¬ 
fixed  by  nature  to  the  performance  of  optical  indruments, 
in  confequence  of  the  indillindnefs  of  vifion  which  refulted 
from  conllrudions  where  the  magnifying  power,  the  quan¬ 
tity  of  light,  or  the  field  of  vifion,  were  extended  beyond 
certain  moderate  bounds.  The  theory  of  aberrations,  which 
that  mod  excellent  geometer  edablifhed,  has  enabled  us  to 
diminifh  this  indillindnefs  arifing  from  any  of  thefe  caufes; 
and  this  diminution  is  the  foie  aim  of  all  the  different  con- 
flrudions  which  have  been  contrived  fince  the  days  of  Ga¬ 
lileo  and  Scheiner. 

#  The  defeription  which  has  been  already  given  of  the  va¬ 
rious  am  (Irudions  of  telefcopes  in  the  article  Optics,  is 
fufficient  for  inftruding  the  reader  in  the  general  principles 
of  their  conffrudion,  and  with  moderate  attention  will  (how 
the  manner  in  which  the  lays  of  light  proceed,  in  order  to 
enfure  the  different  circumffances  of  amplification,  brightnefs, 
and  extent  of  field,  and  even  diftindnefs  of  vifion,  in  as  far 
as  this  depends  on  the  proper  intervals  between  the  glaffes. 
But  it  is  infufficient  for  giving  us  a  knowledge  of  the  improve¬ 
ments  which  are  aimed  at  in  the  different  departures  from 
the  original  conflrudions  of  Galileo  and  Scheiner,  the  ad¬ 
vantage  of  the  double  eye-glafsof  Huyghens,  and  the  quin¬ 
tuple  eye-glafs  of  Doilond :  dill  more  is  it  infuffieient  for 
fhowing  us  why  the  highell  degrees  of  amplification  and  mod 
extenfive  field  cannot  be  obtained  by  the  mere  proportion 
of  the  focal  dillances  of  the  glaffes,  as  Kepler  had  tauglitr 
In  (hort,  without  the  Huygheman  dodrine  of  aberrations, 
rieither  can  the  curious  reader  learn  the  limits  of  their  per¬ 
formance,  nor  the  artid  learn  why  one  telefcope  is  better 
than  another,  or  in  what  manner  to  proceed  to  make  a  te*. 
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lefcope  differing  in  any  particular  from  thofe  which  he  fer-  Telef  oye- 
vilely  copies.  'V—-"* 

Although  all  the  improvement?  in  the  condrudion  of  te¬ 
lefcopes  fince  the  publication  of  Huyghens’s  Dioptrics  have 
been  the  produdions  of  this  ifland,  and  although  Dr  Smith 
of  Cambridge  has  given  the  mod  elegant  and  perfpicuous 
account  of  this  fciencc  that  has  yet  appeared,  we  do  not  re¬ 
coiled  a  performance  in  the  Englifh  language  (except  the 
Optics  of  Emerfon)  which  will  carry  the  reader  beyond  the 
mere  fchoolboy  elements  of  the  fcience,  or  enable  a  perfou 
of  mathematical  (kill  to  underdand  or  improve  the  conduc¬ 
tion  of  optical  indruments.  The  lad  work  on  this  fubjed 
of  any  extent  (Dr  Pricftley’s  Hidory  of  Vifion)  is  merely 
a  parlour  book  for  the  amufement  of  half-taught  dilettanti, 
but  is  totally  deficient  in  the  mathematical  part,  although  it 
is  here  that  the  fcience  of  optics  has  her  chief  claim  to  pre¬ 
eminence,  and  to  the  name  of  a  disciplina  accurata. 

But  this  would  have  been  ultra  crepidam  ;  and  the  author 
would  in  all  probability  have  made  as  poor  a  figure  here  as 
he  has  done  in  his  attempts  to  degrade  his  fpecies  in  his 
Commentaries  on  the  VibratiuncuU  o(  Hartley;  motions 
which  neither  the  author  nor  his  amplificator  were  able  to 
underdand  or  explain.  We  trud  that  our  readers,  jealous 
as  we  are  of  every  thing  that  finks  us  in  the  fcale  of-  nature’s 
works,  will  pardon  this  tranfient  ejaculation  offpleen,  when 
our  thoughts  are  called  to  a  fyftem  which,  of  absolute  and  una¬ 
voidable  necejfity ,  makes  the  divine  mind  nothing  but  a  qui¬ 
vering  of  that  matter  of  which  it  is  the  author  and  uner¬ 
ring  director.  Sed  nvjjum  faciamus . 

We  think  therefore  that  we  (hall  do  the  public  fome  fer- 
vice,  by  giving  fuch  an  account  of  this  higher  branch  of  op¬ 
tical  fcience  as  will  at  lead  tend  to  the  complete  under- 
danding  of  this  noble  indrument,  by  which  our  conceptions 
of  the  extent  of  almighty  power,  and  wifdom,  and  benefi¬ 
cence,  are  fo  wonderfully  enlarged.  In  the  profecution  of 
this  we  hope  that  many  general  rules  will  emerge,  by  which 
artids  who  arc  not  mathematicians  may  be  enabled  to  con- 
drud  optical  indruments  with  intelligence,  and  avoid  the 
many  blunders  and  defeds  which  refult  from  mere  ferviie 
imitation. 

The  general  aim  in  the  condrudion  of  a  telefcope  is,  to 
form,  by  means  of  miirots  or  lenfes,  an  image  of  the  didant 
objed,  as  large,  as  bright,  and  as  extenfive  as  is  poflible, 
confidently  with  diftin&nefs  ;  and  then  to  view  the  image 
with  a  magnifying  glafs  in  any  convenient  manner.  This 
gives  us  an  arrangement  of  our  fubjed.  We  (hall  fird  fhow 
the  principles  of  condrudion  of  the  objed-glafs  or  mirror* 
fo  as  that  it  (hall  form  an  image  of  the  didant  object  with 
thefe  qualities  ;  and  then  fhow  how  to  condrud  the  magni¬ 
fying  glafs  or  eye-piece,  fo  as  to  preferve  them  unimpaired. 

This  indidin&nefs  which  we  wifli  to  avoid  arifes  from 
two  caufes  ;  the  fpherica!  figures  of  the  refrading  and  re- 
fleding  furfaces,  and  the  different  refrangibility  of  the  dif¬ 
ferently  coloured  rays  of  light.  The  fird  may  be  called  the 
spherical  and  the  fecond  the  chromatic  indidindnefs  ; 
and  the  deviations  from  the  foci,  determined  by  the  elemen¬ 
tary  theorem  (Optics,  p.  289.),  may  be  called  the  sphe¬ 
rical  and  the  chromatic  aberrations. 

The  limits  of  a  Work  like  this  will  not  permit  us  to  give 
any  more  of  the  dodrine  of  aberrations  than  is  abfolutely 
neceffary  for  the  condrudion  of  achromatic  telefcopes ;  and 
we  mud  refer  the  reader  for  a  general  view  of  the  whole  to 
Euler’s  Dioptrics ,  and  other  works  of  that  kind.  Dr  Smith 
has  given  as  milch  as  was  neceffary  for  the  companion  of' 
the  merits  of  different  glaffes  of  (imilar  condrudion,  and 
this  in  a  very  plain  and  elegant  manner. 

We  (hall  begin  with  the  aberration  of  colour,  becaufe  it 
is  the  mod  fimpie. 

U  u  z  Let 
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Let  white  or  compounded  light  fall  perpendicularly  on 
the  ilat  fide  PQJ fig.  *•)  ^  a  plano-convex  lens  PVQ^ 
whofe  axis  is  CV  and  vertex  V.  The  white  ray  pY  railing; 

011  the  extremity  of  the  lens  is  difperfed  by  refraction  at  the 
point  P  of  the  fpherical  furface,  and  the  red  ray  goes  to  the 
point  r  of  the  axis,  and  the  violet  ray  to  the  point  v.  In 
like  manner  the  white  ray  yQJs  difperfed  by  refraction  at 
•Q,  the  red  ray  going  to  r,  and  the  violet  to  v.  The  red 
ray  Yr  croffes  the  violet  ray  Qjp  in  a  point  D,  and 
erodes  P  r  in  a  point  E  ;  and  the  whole  light  refraCted  and 
difperfed  by  the  circumference,  whofe  diameter  is  FQ^  paffes 
through  th.e  circular  area,  whole  diameter  is  DE.  Sup- 
pofnig  that  the  lens  is  of  fuch  a  form  ihat  it  would  colled 
red  rays,  refra&ed  by  its  whole  furface  in  the  fomt  r,  and 
violet  in  the  point  v  ;  then  it  is  evident  that  the  whole  light 
which  occupies  the  furface  of  the  lens  will  pals  through  this 
little  circle,  whofe  diameter  is  EE.  Therefore  white  light 
1  (Tiling  from  a  point  fo  diftant  that  the  rays  may  be  confi- 
dered  as  parallel,  will  not  be  colle&ed  in  another  point  or 
focus,  but  will  be  difperfed  over  the  furface  of  that  little 
circle  ;  which  is  therefore  called  the  circle  of  chromatic  dif- 
perfton  ;  and  the  radiant  point  will  be  reprefented  by  this 
circle.  The  neighbouring  points  are  in  like  manner  repre¬ 
fented  by  circles ;  and  thefe  circles  encroaching  on  and 
mixing  with  each  other,  mud  occafion  hazinefs  or  confufion, 
and  render  the  picture  indiftindl.  This  indiftmdlnefs  will  be 
greater  in  the  proportion  of  the  number  of  circles  which  are 
in  this  manner  mixed  together.  This  will  be  in  the  pro¬ 
portion  of  the  room  that  is  for  them  ;  that  is,  in  proportion 
to  the  area  of  the  circle,  or  in  the  duplicate  proportion  of 
its  diameter.  Our  (irft  bufinefs  therefore  is,  to  obtain  mea- 
fures  of  this  diameter,  and  to  mark  the  connexion  between 
it  and  the  aperture  and  focal  dift&nce  of  the  lens. 

Let  i  be  to  r  as  the  line  of  incidence  in  glafs  to  the  fine 
of  refra&ion  of  the  red  rays  ;  and  let  i  be  to  v  as  the  line  of 
incidence  to  the  fine  of  refra£lion  of  the  violet  lays.  Then 
we  fay,  that  when  the  aperture  PQjs  moderate,  *1  >—r  :  v-\-r 
■ — 2  i  z=z  DE  :  PQ»  very  nearly.  For  let  DE,  which  is  evi¬ 
dently  perpendicular  to  Vr,  meet  the  parallel  incident  rays 
in  K  and  L  and  the  radii  of  the  fpherical  furface  in  G  and 
H.  It  is  plain  that  GPK  is  equal  to  the  angle  of  inci¬ 
dence  on  the  poftenor  or  fpherical  furface  of  the  lens  ;  and 
GPr  and  GP^  are  the  angles  of  refraction  of  the  red  and 
the  violet  rays  ;  and  that  GK,  GD,  and  GE,  are  very  near¬ 
ly  as  the  lines  of  thofe  angles,  becaufe  the  angles  are  tup- 
pofed  to  be  finall.  We  may  therefore  inftitute  this  propor¬ 
tion  DE  :  KD  zz  v— r  :  r — <  ;  then,  by  doubling  the  con- 
ftquents  DE  :-2KD  rz  v — r  :  ir —  2C  Alfo  DE  :  2KD 
DE=  v — r\*lr —  2 i+u — r,  zz  v — r  :  r-\-v — 2  i .  But  ?KD 
-LDE  is  equal  to  KL  or  PQ^  Therefore  we  have  DE  : 
PQjzz  v—r  :  r-fn — 2  i.  E .  D . 

Lor .  1.  Sir  Iiaac  Newton,  by  mod  accurate  obfervation, 
found,  that  in  common  glafs  the  fines  of  refradfion  of  the 
red  and  violet  rays  were  77  and  78  where  the  line  ol  inci¬ 
dence  was  50.  xience  it  follows,  that  v — r  is  to  «u+r — 
2 i  as  1  to  55.;  and  that  the  diameter  of  the  fmalleft  circle 
of  difperfion  is  7yth  part  of  that  of  the  lens. 

2.  In  like  manner  may  be  determined  the  circle  of  difper- 
Fon  that  will  comprehend  the  rays  of  any  particular  colour 
or  fet  o*-  colours.  Thus  all  the  orange  and  yellow  will  pafs 


fun,  we  judge  It  to  be  where  the  light  is  drawn  into  the  Tckfbpe 
fmallell  fpot.  .  ""  ~~ 

When  we  reflefl  that  a  lens  of  54  inches  in  diameter  has 
a  circle  of  difperfion  ~  _  th  of  an  inch  in  diameter,  we  are  fur- 
prifed  that  it  produces  any  picture  of  an  objedl  that  can  be* 
diftinguifhed.  We  fhould  not  expedl  greater  didindtnefa 
from  fuch  a  lens  than  would  be  produced  in  a  camera  cb- 
feura  without  a  lens,  by  (imply  admitting  the  light  through 
a  hole  of  of  an  inch  in  diameter,  i  his,  we  know,  would 
be  very  hazy  and  confufed.  But  when  we  remark  the  fu- 
perior  vivacity  or  the  yellow  and  orange  light  in  comparifoa 
with  the  red,  we  may  believe  that  the  effedi  produced  by 
the  confufion  of  the  other  colours  will  be  much  lefs  fenfible. 


But  a  ftronger  reafon  is,  that  the  liuht  is  much  denier  in 


through  a  circle  whofe  diameter  is  -y-g-^th  of  that  of  the  lens. 


3.  I11  different  furfaces,  or  plano-convex  lenfes,  the  angles 
of  aberration  rP^  are  as  the  breadth  PQjdiiedlly,  and  as 
the  focal  diftance  VF  inverfdy  ;  becaufe  any  angle  DPE  is 
as  its  fubtenfe  DE  diredlly  and  radius  DP  inverfely.  N.  B* 
we  call  VF  the  focal  diftance,  becaufe  at  this  didance, 
or  at  the  point  F,  the  light  is  mod  of  all  conftipated.  If 
we  examine  the  focal  didance  by  holding  the  lens  to  the 


the  middle  of  the  circle  of  difpeifion,  and  is  exceedingly 
faint  towards  the  margin.  This,  however,  mud  not  be 
taken  for  granted  ;  and  we  mult  know  diftindlly  the  man¬ 
ner  in  which  the  ILht  of  different  colours  is  didributed  over 
the  circle  of  chromatic  difperfion,  before  we  pretend  to  pro¬ 
nounce  on  the  immenfe  difference  between  the  indiftin£l- 
nefs  arifing  from  colour  and  that  ariling  from  the  fpherical 
figure.  We  think  this  the  more  neceffary,  becaufe  the  \U 
ludrious  difeoverer  of  the  chromatic  aberration  has  made  a 
great  midake  in  the  companion,  becaufe  he  did  not  confider 
the  didribution  of  the  light  in  the  circle  of  fpherical  difper¬ 
fion.  It  is  therefore  proper  to  iuvedigate  the  chromatic 
didribution  of  the  light  with  the  fame  care  that  we  beftowed 
on  the  fpherical  difperfion  in  Optics,  n°  251.  &c.  ;  and  we 
(hall  then  fee  that  the  fuperiority  of  the  reflecting  telefcope 
is  incomparably  lefs  than  Newton  imagined  it  to  be. 

Therefore  let  EB  (fig.  2.)  reprefent  a  piano- convex  lens, 
of  which  C  is  the  centre  and  Cr  the  axis.  Let  us  fuppofe 
it  to  have  no  fpherical  aberration,  but  to  collect  rays  occu¬ 
pying  its  whole  furface  to  Angle  points  in  the  axis.  Let  a 
beam  of  white  or*  compounded  light  fall  perpendicularly  on 
its  plane  furface.  The  rays  will  be  fo  refraCted  by  its.  cur¬ 
ved  furface,  that  the  extreme  red  rays  will  be  colleCIed  at  r, 
the  extreme  violet  rays  at  <w9  and  thofe  of  intermediate  re- 
frangibility  at  intermediate  points,  o9y9g9  h9  p9  v9  of  the  line 
r  *zv9  which  is  nearly  ^th  of  rC.  The  extreme  red  and  violet 
rays  will  crofs  each  ocher  at  A  and  D  ;  and  AD  will  be  a 
fe&ion  or  diameter  of  the  circle  of  chromatic  difperfion,  and 
will  be  about  Trrth  of  EB.  We  may  fuppofe  wr  to  be  bi- 
fedied  in  b9  becaufe  <wb  is  to  br  very  nearly  in  the  ratio  of 
equality  (for  rb  :  r C  zz:  b  A  :  cE,  zz  bA  :  c  B,  —  >wb  :  w C). 
The  line  rw  will  be  a  kind  of  prifmatic  fpe&rum,  red  from 
r  to  o9  orange-coloured  from  0  to  y9  yellow  from  y  to  g9 
green  from  g  to  b9  blue  from  b  to  p9  purple  from  p  to  v9  and 
violet  from  *v  to  <w. 

The  light  in  its  compound  (late  muff  be  fuppofed  uni¬ 
formly  denfe  as  it  talks  upon  the  lens  ;  and  the  fame  muff 
be  f?.id  of  the  rays  of  any  particular  colour.  Newton  iup- 
pofes  alfo,  that  when  a  white  ray,  fuch  as  ^E,  is  difperfed 
into  its  component  coloured  rays  by  refra&ion  at  E,  it  is 
uniformly  fpread  over  the  angle  DEA.  This  fuppofition 
is  indtfd  gratuitous  ;  but  we  have  no  argument  to  the  con¬ 
trary,  and/may  therefore  confider  it  as  juft.  The  conie- 
quence  is,  that  each  point  w,  v9 p9  b9  & c.  of  the  fpeClrum  is 
not  only  equally  luminous,  but  alfo  illuminates  uniformly  it? 
correfponding  portion  of  AD  :  that  is  to  fay,  the  coating 
(fo  to  term  it)  of  any  particular  colour,  fuch  as  purple, 
from  the  point  p9  is  uniformly  denfe  in  every  part  ot  AD 
on  which  it  falls.  In  like  manner,  the  colouring  of  yellow, 
intercepted  by  a  part  of  AD  in  its  paftage  to  the  pointy, 
is  uniformly  denle  in  all  its  parts.  But  the  denffjy  of  the 
different  colours  in  AD  is  extremely  different ;  for  fince 
the  radiation  in  w  is  equally  denfe  with  that  in  p9  the  den- 

fity  of  the  violet  colouring,  which  radiates  irom-w,  and  m 

'  fpread 
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ope.  fpread  over  the  \thok  of  AD,  mull  be  much  lefs  than  the 
~  denfity  of  the  purple  colouring,  which  radiates  from  /»,  and 
occupies  only  a  part  of  AD  round  the  circle  b.  Thefe 
denfities  mini  be  very  nearly  in  the  inverfe  proportion  of 
tub-  to  pb1. 

Hence  wc  fee,  that  the  central  point  b  will  be  very  in- 
tenfely  illuminated  by  the  blue  radiating  from  p  b  and  the 
green  intercepted  from  bg.  It  will  be  more  faintly  illumi¬ 
nated  by  the  purple  radiating  trom  vp,  and  the  yellow  in¬ 
tercepted  from  gy  ;  and  frill  more  faintly  by  the  violet  trom 
and  the  orange  and  red  intercepted  from  yr.  The 
whole  colouring  will  be  a  white,  tending  a  little  to  yellow- 
nefs.  The  accurate  proportion  of  thefe  colourings  may  be 
computed  from  our  knowledge  of  the  portion  of  the  points 
o,y,g,  &c.  But  this  is  of  little  moment.  It  is  of  more 
confluence  to  be  able  to  determine  the  proportion  of  the 
total  intenfity  of  the  light  in  b  to  its  intenfity  in  any  other 
point  I. 

For  this  purpofe  draw  r  IR,  IwW,  meeting  the  lens  in 
R  and  W.  The  point  1  receives  none  of  the  light  which 
pafTes  through  the  fpace  RW  :  for  it  is  evident  that  b  I  : 
CR  =.  bA  :  CE,  —  1  :  55,  and  that  CR  =  CW  ;  and  there¬ 
fore,  fince  all  the  light  incident  on  EB  pafTes  through  AB, 
all  the  light  incident  on  RW  pafTes  through  li  (bi  being 
made  =  A).  Draw  AO,  y IY,  *IG,  lp\\  IvV.  It  is 
plain,  that  I  receives  re'd  light  from  RO,  orange  from  OY, 
yellow  from  YG,  green  from  GE,  a  little  blue  from  BP, 
purple  from  PV,  and  violet  from  VW.  It  therefore  wants 
iome  of  the  green  and  of  the  blue. 

That  we  may  judge  of  the  intenfity  of  thefe  colours  at  I, 
fuppofe  the  lens  covered  with  paper  pierced  with  a  fmall 
hole  at  G.  The  green  light  only  will  pafs  through  I ;  the 
other  colours  will  pafs  between  I  and  b,  or  between  I  and 
A,  according  as  they  are  more  or  lefs  refrangible  than  the 
particular  green  at  I.  This  particular  colour  converges  to 
g>  and  therefore  will  illuminate  a  fmall  fpot  round  I,  where 
it  will  be  as  much  denfer  than  it  is  at  G  as  this  fpot  is 
fmaller  than  the  hole  at  G.  The  natural  denfity  at  G,  there¬ 
fore,  will  be  to  the  increafed  denfity  at  I,  as^P  to  ^G2,  or 
as  gbz  to  £C2,  or  as  A2  to  CG2.  In  like  manner,  the  natu¬ 
ral  denfity  of  the  purple  coining  to  I  through  an  equal  hole 
at  P  will  be  to  the  increafed  denfity  at  Y  as  bl2  to  CP2. 
And  thus  it  appears,  that  the  intenfity  of  the  differently  co¬ 
loured  illuminations  of  any  point  of  the  circle  of  difpeifion, 
is  inverfely  proportional  to  the  fquare  of  the  diftance  from 
the  centre  of  the  lens  to  the  point  cf  its  furface  through 
which  the  colouring  light  comes  to  this  point  of  the  circle 
of  difperfion.  This  circumflance  will  give  us  a  very  eafy, 
and,  we  think,  an  elegant  folution  of  the  queflion. 

BifeA  CE  in  F,  and  draw  FL  perpendicular  to  CE,  ma¬ 
king  it  equal  to  CF.  'I  hrough  the  point  L  deferibe  the 
hyperbola  KLN  of  the  fecond  order,  that  is,  having  the 
ordinates  EK,  FL,  RN,  &c.  inverfely  proportional  to  the 
Squares  of  the  abfciffae  CE,  CF,  CR,  &c.  ;  fo  that  FL  :  RN 
11 

or  =  CR2  :  CF2,  &c.  It  is  evident  that 

thefe  ordinates  are  proportional  to  the  denfities  of  the  feveral- 
ly  coloured  lights  which  go  from  them  to  any  points  what¬ 
ever  of  the  circle  of  difperfion. 

Now  the  total  denfity  of  the- light  at  I  depends  both  on 
the  denfity  of  each  particular  colour  and  on  the  number  of 
colours  which  fall  on  it.  The  ordinates  of  this  hyperbola 
determine  the  fir -ft  ;  and  the  fpace  ER  mcafures  the  number 
of  colours  which  fall  on  I,  becaufe  it  receives  light  from  the 
whole  of  ER,  and  of  its  equal  BW.  Therefore,  if  ordi¬ 
nates  be  drawn  from  any  point  of  ER,  their  furn  will  be  as 
the  whole  light  which  goes  to  I  ;  that  is,  the  total  denfity 
of  the  light  at  I  will  be  proportional  to  the  area  NREK. 
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Nowit  is  known  that  CEXEIC  is  equal  to  the  infinitely  Telefr  ope. 
extended  area  lying  beyond  EK  ;  and  CRxRN'is  equal  to  * 

the  infinitely  extended  area  lying  beyond  RN.  Therefore 
the  area  NREK  is  equal  to  CRxRN-CE XEK.  But 

CF3  CF-* 

K  N  and  EK  are  refpe&ively  equal  to  and  Therc- 

(CR  CF  \ 

CR2  — 

=  ^-fe-i),  =  CFxCE-CR 

ER  CFJ  ER 


=  CF3  X 


CE  XCR* 


CExCR’ 

But  becaufe  CF  is  4  of  CE, 

Therefore 


CExCR5  ~ 

CF3  .  CF5  CF2 
CE*  1S  “  let-  =:  ~ — j  a  COI1ftant  quantity 

the  denfity  of  the  light  at  I  is  proportional  to  or  to 

becaufe  the  points  R  and  I  are  fimilarly  fituated  in  EC 
and  A  b. 

Farther,  if  the  femi-aperture  CE  of  the  lens  be  called 
CF2  .  ,  AI 

L  —  is  zr  4,  and  the  denfity  at  I  is  =  -£jy. 

Here  it  is  proper  to  obferve,  that  fincc  the  point  R  has 
the  lame  fir uat ion  in  the  diameter  EB  that  the  point  I  has 
in  the  diameter  AD  of  the  circle  of  difperfion,  the  circle 
described  on  EB  may  be  conceived  as  the  magnified  repre- 
fentation  of  the  circle  of  difperfion.  The  point  F,  for  in- 
flance,  reprefents  the  point  f  in  the  circle  of  difperfion, 
which  bifedls  the  radius  bA. ;  .and /  receives  no  light  from 
any  part  of  the  lens  which  is  nearer  the  centre  than  F,  being 
illuminated  only  by  the  light  which  comes  through  EF 
and  its  oppofite  BF\  The  fame  may  be  laid  of  every'  other 
point* 

In  like  manner,  the  denfity  of  the  light  in  /,  the  middle 

EF  EF 

between  b  and  A,  is  meafured  by  yjyr,  which  is  =  —y,  or  1. 

This  makes  the  denfity  at  this  point  a  proper  (landard  oY 
companion.  The  deniity  there  is  to  the  denfity  at  I  as  1 
AI 

b  I  ’  or  as  ^  ^1  »  anc^  this  3S  the  fimpleft  mode  of 

comparifon.  The  denfity  half  way  from  the  centre  of  the 
circle  of  difperfion  is  to  the  denfity  at  any  point  I  as  bl 
to  I  A. 

Lafily,  through  L  deferibe  the  common  redfangular  hy¬ 
perbola  tLn,  meeting  the  ordinates  of  the  former  in  h ,  L, 
and  n  :  and  draw  kb  parallel  to  EC,  cutting  the  ordinates 
>->  See.  t  hen  CR  :  CE  =  Ek  :  Rn,  and  CR  :  CE 
'-CR  =r  E/' :  Rn  —  Ek,  or  CR  :  RE  zz  E k  :  r  n,  and  b  1 
*  I  t  —  Ek  :rn.  And  thus  we  have  a  very  fnnple  expref- 
fion  of  the  denfity  in  any  point  of  the  circle  of  difperfion. 
Let  the  point  be  anywhere,  as  at  I.  Divide  the  lens  in  R 
as  AD  is  divided  in  I,  and  then  rn  is  as  the  denfity  in  L 
.  two  mealures  given  by  Newton  ;  the  iirft  in 

his  Treatife  de  Mund'i  Syjlemate ,  and  the  lafl  in  his  Optics  ; 
but  both  without  demonfiration. 

It  the  hyperbola  kEn  be  made  to  revolve  round  the  ax  13 
CQAt  generate  a  1  lid  fpindle,  which  wall  meafure  the 
whole  quantity  of  light  which  pafTes  through  different  por- 
tions  of  the  circle  of  difperfion.  Thus  the  folid  produced 
by  the  revolution  of  Ekj  will  meafure  all  the  light  which 
occupies  the  outer  part  of  the  circle  of  difperfion  lying 
without  the  middle  of  the  radius.  This  fpace  is  Jths  of  the 
whole  circle ;  but  the  quantity  of  light  is  but  |th  of  the 
whole. . 

A  (till  more  fimple  exprefilon  of  the  whole  quantity  of 
light  palling  through  different  portions  of  the  circle  of  chro¬ 
matic  difperfion  may  now  be  obtained  as  follows  : 

It  has  been  demonftrated,  that  the  denfity  of  the  light  at 
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Telefcope, 


E  L 

Suopofe  the  figure  to  turn  round 
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AT  ER 
I  is  ssri,°ra*-CR. 

the  axis.  I  or  R  defcribe  circumferences  of  circles  ;  and  the 


whole  light  palling  through,  this  circumference  is  as  the 
circumference,  or  a s  the  radius,  and  as  the  denfity  jointly. 


ER 


It  is  therefore  as  X  CR,  that 


Draw  any 


as  ER 

Straight  line  Em,  cutting  RN  in  r,  and  any  other  ordinate 
FL  in  xRj.  The  whole  light  which  illuminates  the  cir- 
‘cumfereiice  deferibed  by  I  is  to  the  whole  light  which  il¬ 
luminates  the  centre  b  as  ER  to  EC,  or  as  R-r  to  Cm.  In 
'like  manner,  the  whole  light  which  illuminates  the  circum¬ 
ference  deferibed  by  the  point  f  in  the  circle  of  dilper.icni 
is  to  the  whole  light  which -illuminates  the  centre  b ,  as  Fx 
.to  Cm.  rrhe  lines  Cm ,  RS,  Ex,  are  therefore  proportional 
to  the  whole  light  which  illuminates  the  correfponding  cir¬ 
cumferences  in  the  circle  of  difperfion.  Therefore  the  whole 
light  which  falls  on  the  circle  whofe  radius  is  b I,  v/ill  be  re¬ 
prefented  by  the  trapezium  in  CRS  ;  and  the  whole  light 
•which  falls  on  the  ring  deferibed  by  I  A,  will  be  reprefented 
by  the  triangle  E  s  R  ;  and  fo  of  any  other  portions. 

By  confidering  the  figure,  we  fee  that  the  diftribution 
of  the  light  is  exceedingly  unequal.  Round  the  margin  it  has 
no  fenfible  denfity  ;  while  its  denfity  in  the  very  centre  is 
incomparably  greater  than  in  any  other  point,  being  ex- 
preffed  by  the  afymptote  of  a  hyperbola.  Alfo  the  circle  de¬ 


feribed  with  the  radius  — ~  contains  ^ths  of  the  whole  light. 


No  wonder  then  that  the  confufion  caufed  by  the  mixture 
of  thefe  circles  of  difperfion  is  lefs  than  one  fhould  expedl  ; 
befides,  it  is  evident  that  the  moft  lively  or  impr/fiive  co¬ 
lours  occupy  the  middle  of  the  fpedlrum,  and  are  there 
much  denfer  than  the  reft.  The  margin  is  covered  with 
an  illumination  of  deep  red  and  violet,  neither  of  which  co¬ 
lours  are  brilliant.  The  margin  will  be  of  a  dark  claret  co¬ 
lour.  The  centre  revives  all  the  colours,  but  in  a  propor¬ 
tion  of  intenlity  greatly  different  from  that  in  the  common 
prifmatic  fpe&rum,  becaufe  the  radiant  points  L,  {>,  b,g,  &c. 
by  which  it  is  illuminated, are  at  fuch  different  diftances  from 
it.  It  will  be  white  ;  but  we  apprehend  not  a  pure  white, 
.being  greatly  overcharged  with  the  middle  colours. 

Thefe  confiderations  {how  that  the  coloured  fringes, 
which  are  obferved  to  border  very  luminous  objedls  feen  on 
a  dark  ground  through  optical  inftruments,  do  not  proceed 
from  the  obje&-glafs  of  a  telefcope  or  microfcope,  but  from 
an  improper  conftru&ion  of  the  eye-glaffes.  The  chroma¬ 
tic  difperfion  would  produce  fringes  of  a  different  colour, 
when  they  produce  any  at  all,  and  the  colours  would  be 
differently  difpofed.  But  this  difperfion  by  the  obje£l-glafs 
can  hardly  produce  any  fringes :  its  effedl  is  a  general  and 
almoft  uniform  mixture  of  circles  all  over  the  field,  which 
produces  an  uniform  hazinefs,  as  if  the  objedf  were  viewed  at 
an  improper  .diftance,  or  out  of  its  focus,  as  we  vulgarly  ex- 
prefs  it. 

We  may  at  prefent  form  a  good  guefs  at  the  limit  which 
this  caufe  puts  to  the  performance  of  a  telefcope.  A  point 
of  a  very  diltant  obje<ft  is  reprefented,  in  the  pi<flure  formed 
by  the  objedt-glafs,  by  a  little  circle,  whofe  diameter  is  at 
leaft  T|-o  th  of  the  aperture  of  the  objedt-glafs,  making  ajvery 
full  allowance  for  the  fuperior  brilliancy  and  denfity  of  the 
central  light.  We  look  at  this  picture  with  a  magnifying 
cye-glafs.  This  magnifies  the  pi&ure  of  the  point.  If  it  am¬ 
plify  it  to  fuch  a  degree  as  to  make  It  an  objedl  individually 
.diftinguifnable,  the  confufion  is  then  fenfible.  Now  this 
can  be  computed.  An  obje&  iubtending  one  minute  of  a 
degree  is  diftinguHhed  by  the  dulled  eye,  even  although  it 
S>e  a  dark  objeft  on  a  bright  ground.  Let  us  therefore  fup- 
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pofe  a  telefcope,  the  obje£l-glafs  of  which  is  of  fix  feet  focal  Telefcop 
diftance,  and  one  inch  aperture.  The  diameter  of  the  cir-  v"" 
cle  ©f  chromatic  difperfion  will  be  of  an  inch,  which 

fubtends  at  the  centre  of  the  obje£t-glafs  an  angle  of  about 
9  lT  feconds.  This,  when  magnified  fix  times  by  an  eye-glafs, 
would  become  a  diftingiiifhable  object ;  and  a  teleicope  of 
this  length  would  be  ir.diftindt  if  it  magnified  more  than  fix 
vtimes,  it  a  point  were  thus  fpread  out  into  a  fpot  of  uniform 
intenfity.  But  the  fpot  is  much  lefs  intenfe  about  its  mar¬ 
gin.  It  is  found  experimentally  that  a  piece  of  engra¬ 
ving,  having  fine  crofs  hatches,  is  not  fenfibly  indiftindt  till 
brought  fo  far  from  the  limits  of  perfedtly  diftindl  vifion, 
that  this  indiftindlnefs  amounts  to  6'  or  5'  in  breadth. — 
Therefore  fuch  a  teleicope  will  be  fenfibly  diftindi  when  it 
magnifies  36  times;  and  this  is  very  agreeable  to  experi¬ 
ence. 

We  come,  in  the  fecond  place,  to  the  more  arduous  tafk 
of  afeertaining  the  error  arifing  from  the  fpherical  figure  of 
the  furfaces  employed  in  optical  inftruments. —  Suffice  it  to 
fav,  before  we  begin,  that  although  geometers  have  exhi¬ 
bited  other  forms  of  lenfes  which  are  totally  exempt  from 
this  error,  theyr  cannot  be  executed  by  the  artift ;  and  we 
are  therefore  reftridted  to  the  employment  of  fpherical  fur- 
faces. 

Of  all  the  determinations  which  have  been  given  of  fpheri¬ 
cal  aberration,  that  by  Dr  Smith,  in  his  Optics,  which  is 
an  improvement  of  the  fundamental  theorem  of  that  moft 
elegant  geometer  Huyghens,  is  the  moft  perfpicuous  and 
palpable.  Some  others  are  more  concife,  and  much  better 
fitted  for  after  ufe,  and  will  therefore  be  employed  by  us 
in  the  profecution  of  this  article.  But  they  do  not  keep  in 
view  the  optical. fa&s,  giving  the  mind  a  pidlure  of  the  pro- 
grefsof  the  rays,  which  it  can  contemplate  and  difeover  amidft 
many  modifying  circumftances.  By  ingenious  fubftitutions 
of  analytical  fymbols,  the  inveftigation  is  rendered  expedi¬ 
tious,  concife,  and  certain  ;  but  thefe  are  not  immediate 
fymbols  of  things,  but  of  operations  of  the  mind;  objedls 
f efficiently  fubtile  of  themfelves,  and  having  no  need  of  fub¬ 
ftitutions  to  make  us  loie  fight  of  the  real  fubjedl ;  and  thus 
our  occupation  degenerates  into  a  procefs  almoft  without 
ideas.  We  (hall  therefore  fet  out  with  Dr  Smith’s  funda¬ 
mental  Theorem. 

I.  In  Reflections. 

Let  AVB  (fig.  3.)  be  u  concave  fpherical  mirror,  of 
which  C  is  the  centre,  V  the  vertex,  CV  the  axis,  and  F 
the  focus  of  an  infinitely  {lender  pencil  of  parallel  rays  paf- 
fing  through  the  centre.  Let  the  ray  a  A,  parallel  to  the 
axis,  be  refle&ed  in  AG,  crofting  the  central  ray  CV  in  /. 

Let  AP  be  the  line  of  the  femi-aperture  AV,  AD  its  tan¬ 
gent,  and  CD  its  fecant. 

The  aberration  F  f  from  the  principal  focus  of  central 
rays  is  equal  to  ~  of  the  excefs  VD  of  the  fecant  above  the 
radius,  or  very  near  equal  to  VP,  the  verfed  fine  of  the 
femi-aperture.  e 

For  becaufe  AD  is  perpendicular  to  CA,  the  points  C, 

A,  D,  are  in  a  circle,  of  which  CD  is  £he  diameter ;  and 
becaufe  Af  is  equal  to  C /,  by  reafon  of  the  equality  ot 
the  angles  /AC,/CA,  and  C  A  a,  /is  the  centre  of  the 
circle  through  C,  A,  D,  and /D  is  =  i  CD.  But  FC  is 
rz  4  CV.  Therefore  F/is  4  of  VD. 

But  becaufe  DV  :  VP=DC  4  VC,  and  DC  is  very  little 
greater  than  VC  when  the  aperture  AB  is  moderate,  DV 
is  very  little  greater  than  VP,  and  F/  is  very  nearly  equal 
to  l  of  VP. 


Cor .  1.  The  longitudinal  aberration  is 

f  AV2 

PV  is  very  nearly  =  y* 


AV2 


4CV’ 


for 


Cor.  2. 


'ekfcopr. 
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Cor ,  i.  The  lateral  aberration  FG  is  = 


AV3 


AV 
AV3 


2  CV 

t  CV  nearly,  and  there- 


FG  :  F/=  AP  :  P /,  = 

fore  FG  =  —  X  -2—  = _ 

4CV  CV  2  CV1. 

2.  In  Refradions, 

Let  AVB  (Eg.  4.  A  or  B)  be  a  fpherical  far  face  fepa- 
ratim?  two  refracting  fubftances,  C  the  centre,  V  the  vertex, 
AV  the  feini -aperture,  AP  its  fine,  PV  its  verfed  fine,  and 
F  the  focus  of  parallel  rays  infinitely  near  to  the  axis.  Let 
the  extreme  ray  a  A,  parallel  to  the  axis,  be  re  framed  into 
AG,  crofting  CF  in /,  which  is  therefore  the  focus  of  ex¬ 
treme  parallel  rays. 

The  redangle  of  the  fine  of  incidence,  by  the  difference  of  the 
fines  of  Incidence  and  refradion ,  is  to  the  fquare  of  the fne  of  re- 
f rad  ion,  as  the  verfed fine  of  the  femi-aperture  is  to  the  longitudi¬ 
nal  abberration  of  the  extreme  rays ♦ 

Call  the  line  of  incidence  i,  the  fme  of  refradion  r,  and 
their  difference  d. 

Join  CA,  and  about  the  centre  f  defcribe  the  arch  AD.  * 

The  ample  A  CV  is  equal  to  the  angle  of  incidence,  and’ 
CA  f  is  the  angle  of  refradion.  Then,  fmce  the  fine  of 
incidence  is  to  the  fine  of  refradion  as  VF  to  CF,  or  as 
A j  to  C /,  that  is,  as  D/to  C /,  we  have 
CF:  FV  =  C/:/D 
CF  :  CV  =:  C/:  CD 
CF — C  / :  CV — CD  =  CF 
F  f :  VD  =:  CF  :  CV,  =  r 
AP*  AP 


by  Oonverfion 
altern.  conver 
or 


:  CV 
:d. 
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]vor  -^n  general,  the  longitudinal  aberrations  from  the  focus  Tdefcope, 
or  central  parallel  rays  are  as  the  fquares  of  the  apertures  "A 

direaiy,  and  as  the  focal  diffances  inverfely  ;  and  the  lateral 
aberrations  are  as  the  cubes  of  the  apertures  direaiy,  and 
the  fouaies  of  the  focal  diffances  inverfely  j  and  the  angular 
aberrations  are  as  the  cubes  of  the.  aperture  dii-edl}* and 
the  cubes  of  the  focal  diitances  inverfely. 

The  reader  muff*  have  obferved,  that  to  fimplify  the  in- 
veftigation,  fome  fmall  errors  are  admitted.  PV  and  PD  are 
not  in  the  exadf  proportion  that  we  affumed  them,  nor  ia 
^/egual  to  FV.  But  in  the  fmall  apertures  which  fuf« 
nee  for  optical  inftruments,  thefe  errors  may  be  difre- 
garded. 

This  fpherical  aberration  produces  an  indiftin&nefs  of  vi- 
fion,  in  the  fame  manner  as  the  chromatic  aberration  does, 
viz.  by  fpteading  out  every  mathematical  point  of  the  ob- 
je£f  into  a  little  fpot  in  its  picture  ;  which  fpots,  by  mixing 
with  each  other,  confufe  the  whole.  We  muff  now  deter- 
mine  the  diameter  of  the  circle  of  diffufion,  as  we  did  in  the 
cafe  of  chromatic  difperfion. 

Let  a  ray  /3  a  (fig,  5.)  be  refra&ed  on  the  other  fide  of 
the  axis,  into  a  H  cutting  A/G  in  H,  and  draw  the 
perpendicular  EIL  Call  A Va,  «V«,  Vf  (or  VF*  or 
V-  ?,  which  in  this  companion  may  be  taken  as  equal)  r=  j\ 

F/cz:  b,  and /  E  =  v  #. 

AV2  :  ^  V  *  =  F/:  F  p  (already  demonflntted)  and  F ? 

F,,  (.or/0  =b-~b,=a-dlfi’- 


Plat. 

Dll!.- 


=  -p  b,  and  F/- 


Novv  PV  =■ 


AP 1 


cp  +  cv’  -  rev  nearly> and  PD  =jvZfv  =  —  x«  v  - 

AP 2  AP1  1  J  a 

—  fjy  neaily>  =  TTv"  near'y-  Therefore  PV  :  PD 


2  FV 

=  FV  :  CV,  and  DV  :  PV  =  CF  :  FV  nearly. 

We  had  above  F  f:  VD  =  r:d; 

and  now  -  VD  :  PV  =  CF  :  FV,  =  r  : « ; 

therefore  -  F /:  PV  =  r  1 :  di, 

and  F/=  x  PV.  «>.  E.D. 

.  The  abberration  will  be  different  according  as  the  reffac- 
tion  is  made  towards  or  from  the  perpendicular ;  that  is,  ac¬ 
cording  as  r  is  lefs  or  greater  than  i.  They  are  in  the  ra- 

r  *  iz 

tl0  of  JJ  t0  jyji,  or  of  r  3  to  i  The  abberration  there¬ 
fore  is  always  much  diminilhed  when  the  refraction  is  made 
from  a-  rare  into  a  dtnfe  medium.  The  proportion  of  the 
fines  for  air  and  glafs  is  nearly  that  of  3  to  2.  When  the 
light  is  refracted  into  the  glafs,  the  abberration  is  nearly  4 
of  PV  ;  and  when  the  light  palTes  out  of  glafs  into  air,  it  is 
about  #  of  PV. 

r  T”*  r  r  7  *AP2  r  2 

ear.  1.  F/  =  —  X  2-£V  nearly,  and  it  is  alfo  =  ^X 

A  P *  A  P  2 

^FV’  becaufe  PV  =  nearly,  and  i  :d  =  FV  :  CV. 
Cor.  2.  Becaufe / P ;  PA  .=  F /:  FG 

or  FV  :  -AV  =  Vf:  FG  nearly, 

we  have  F  G,  the  lateral  abberration,  =  F/X  =  jz 

X  AV3  _  l!  AV 
2  FV2  ’  —  i 1  C V J* 

Cor.  3.  Becaufe  the  angle  F-A/is  proportional  to  very 


Alfo  P/:  PA 

=/E  :  EH,  or/:  a  =  x  :  =  EH.  And  P 

EH  ;  E  t ,  or  “  :/  =z  ~jr 


;  P  f  =■ 


ax  ax 


r=  E  P.  Therefore  f  <?  rz  • 


«  +  xi  =  Therefore-  X  «4-«  — 

a.  cc  <x  J  — 


b  - - x  h _  l 

a  -  X  a  x  a  —  a ,  and  "Z”2  X a — «,  and — 


X 


(a  —  a).  '  Therefore#  is  greatefl  when  «Xa  —  a  is  great- 
eil: ;  that  is,  when  a  1  here  fore  EH  is  greateft  when^ 

P  *  is  equal  to  the  half  of  AP.  When  this  is  the  cafe,  we 
b  b 


and 


nearly,  we  have  the  angular 
AV J  r x  AV* 


f*  * 

abberration  FA/  =  yr  x 


2  FV  3 


2CW 


have  at  the  fame  time  •—  X  «  (a  —  a)  —  — x 
a  i  a  * 

—  ih9  or  EH  zz  ^  FG.  That  is,  the  diameter  of  the  circle 
of  aberration- through  which  the  whole  of  the  refracted  light 
mufl  pafs,  is  £  of  the  diameter  of  the  circle1  of  aberration  at- 
the  focus  of  parallel  central  rays.  In  the  chromatic  aber¬ 
ration  it  was  4-  ;  fo  that  in  this  refpea  the  fpherical  aber¬ 
ration  does  not  create  fo  great  confufion  as  the  chromatic. 

We  are  now  able  1 6  compare*  them,  fthce  we  have  now 
the  meafure  of  both  the  circles  of  aberration. 

.  ^as  not  keen  found  pofhble  to  give  more  than  four  * 
inches  of  aperture  to  an  object  glafs  ■  of  too  feet  focal  di~ 
fiance,  fo  as  to  preferve  fufficient  diftinanefs.  If  we  com* 
pute  the  diameter  of  the  circle  EH  correfponding  to  this  > 

aperture,  we  fhall  find  it  not  much  to  exceed  - - * -  0f  an 

men.  .f  we  reftnft  the  c.rele  of  chromatic  difperfion  to 
of  the  aperture,  which  is  hardly  the  fifth  part  of  the 

whole  difperfion  in  it,  it  is  ~  of  an  inch,  and  is  about 
1900  time3  greater  than  the  ether. 

Phe^  circle  of  fpherical  aberration  of  a-  plano-convex 
lens,  with  the  plane  fide  next  the  diftant  object,  is  equal  to 
the  circle  oi  chromatic  dilperfion  when  the  femi-aperture  is 

about 
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For  we  faw  formerly  that  EH  is  i  of  F<X  and 

X 


1 


Te'efvope.  about  1 5*  •  -  —  -  r 

'  th.t  fg  = Jr  jxe1  ,1‘cref“' EG = i 


'  SAC  • 


This  being  made 


AP 


55 


,  gives 


us  AP 


=/ 
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other  nofition.  In  another  pofition  the  refraaion  and  Telefcope, 
confequent  aberration  of  both  furfaces  are  complicated.  * 

Before  we  proceed  to  the  confideration  of  this  very  diffi¬ 
cult  fubje&,  we  may  deduce  from  what  has  been  already 
demonftrated  feveral  general  rules  and  maxims  m  the  con- 
ilru&'on  of  telefcopes,  which  will  explain  (to  fuch  readers 
as  do  not  with  to  enter  more  deeply  into  the  fubjea),  and 
wh:ch  is  nearly  ,  and  correfponds  to  an  aperture  of  30?  the  proportion  which  long  pradice  or  the  beL  aitifts 

^  4  has  fan£tioned.  . 

Indiftinolncis  proceeds  from  the  commixture  of  the  cir¬ 
cles  of  aberration  on  the  retina  of  the  eye  :  For  any  one 
k  point  of  the  retina,  being  the  centre  of  a  circle  of 
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diameter,  if  r  be  to  t  as  3  to  2.  .  ,  ,  r 

Sir  Ifaac  Newton  was  therefore  well  entitled  to  fa)  ,  that 
it  was  quite  needlefs  to  attempt  figures  winch  ftiould  have 
lefs  aberration  than  fpherical  ones,  whde  the  confulion  p 
duced  by  the  chromatic  difperfion  remained  uncorrefted 
Since  the  indiftinftnefs  is  as  the  fquares  of  the  diameters  of 
the  circles  of  aberration,  the  difproportion  is  ffulte 
our  imagination,  even  when  Newton  lias  made  fuc 
allowance  to  the  chromatic  difpeifion.  But  it  niuft  be  ac¬ 
knowledged,  that  he  has  not  attended  to  the  diftnbuuon  of 
the  light  in  the  circle  of  fpherical  aberration,  and  has  ha- 
ftily  hippo  fed  it  to  be  like  the  diftribution  of  the  coloured 
light,  indefinitely  rare  in  the  margin,  and  denfer  in  the 

We  are  indebted  to  Father  Bofcovich  for  the  elegant  de¬ 
termination  of  this  diftribution,  which  we  have  given  in  the 
article  Optics.  From  this  it  appears,  that  the  light  in  the 
margin  of  the  circle  of  fpherical  aberration,  inftead  ot  be- 
in  r  incomparably  rarer  than  in  the  fpaces  between  it  an 
the  centre,  is  incomparably  denfer.  The  iwliftmanefs 
there  Foie  produced  by  the  interfeaion  of  thefe  luminous 
circumferences  is  vaftly  great,  and  increafes  the  whole  m- 
diftinftnefs  exceedingly.  By  a  grofs  calculation  winch  we 
made,  it  appears  to  be  increafed  at  Jeaft  500  times.  1  he 
proportional  indiftinftnefs  therefore,  inftead  ot  being  19-0 

to  1,  is  only  or  nearly  7220  to  1;  a  proportion  ilill 

fufficiently  great  to  warrant  Newton’s  preference  of  the  re- 
fledfing  telefcope  of  his  invention.  And  we  may  now  ob- 
ferve,  that  the  reflefting  telefcope  has  even  a  great  advan- 
tage  over  a  refra&ing  one  of  the  fame  focal  diftance,  wit 
refpeft  to  its  fpherical  aberration  :  For  we  have  feen  (  Cor. 

2.)  that  the  lateral  aberration  is  -jq  ~  qV1.  This  for  a  plano¬ 
convex  glafs  is  nearly  ~  Tcyl  •  An^  tbe  diameter  of  the 
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circle  of  aberration  is  one-fourth  of  this,  or  ^  X 
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In  like  manner,  the  lateral  aberration  of  a  concave  mirror 
is  ;  and  the  diameter  of  the  circle  of  difperfion  is 

AV  3  and  therefore  if  the  furfaces  were  portions  of  the 


8  CV  .  •  •  r 

fame  fphere,  the  diameter  of  the  circle  of  aberration  or  re- 
frafted  rays  would  be  to  that  of  the  circle  of  aberration  of 
refle&ed  rays  as  to  or  as  9  to  4.  But  when  the  re- 
frafting  and  receding  furfaces,  in  the  portion  here  consi¬ 
dered,  have  the  fame  focal  diftance,  the  radius  of  the  refrac¬ 
ting  furface  is  four  times  that  of  the  refkaing  furface.  I  he 
proportion  of  the  diameters  of  the  circles  of  fpherical  aber¬ 
ration  is  that  of  9  X  4*  to  4,  or  of  *44  to  4,  or  3 6  to  1. 
The  diflinanefs  therefore  of  the  refkaor  is  36  X  36,  or 
1296  times  greater  than  that  of  a  plano-convex  lens  (pla¬ 
ced  with  the  plane  fide  next  the  diftant  objea)  of  the  fame 
breadth  and  focal  diftance,  and  will  therefore  admit  of  a 
much  greater  magnifying  power.  This  comparifon  is  in¬ 
deed  made  in  ciicumflances  moft  favourable  to  the  refleaor, 
becaufe  this  is  the  very  woril  polition  of  a  plano-convex 
lens.  But  we  have  not  as  yet  learned  the  aberration  in  any 
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aberration,  will  at  ©nee  be  affefted  by  the  admixture  of  the 
rays  of  as  many  different  pencils  of  light  as  there  are  len- 
fible  points  in  the  area  of  that  circle,  and  will  convey  to  the 
mind  a  mixed  [enfation  of  as  many  vifible  points  of  the  ob- 
ieft  This  number  will  be  as  the  area  of  the  circle  of  aber¬ 
rations,  whatever  be  the  fixe  of  a  fenfible  point  of  the  reti¬ 
na.  Now  in  vifion  with  telefcopes,  the  diameter  of  the 
circle  of  aberration,  on  the  retina  is  as  the  apparent  magni¬ 
tude  of  the  diameter  of  the  correfponding  circle  in  the  lo¬ 
cus  of  die  eye-ghfs  ;  that  is,  as  the  angle  inbtended  by  this 
diameter  at  the  centre  ot  the  eye-glafs  ;  that  is,  as  the  dia¬ 
meter  itfelf  direaiy,  and  as  the  focal  diftance  of  the  eye- 
glafs  inverfelv.  And  the  area  of  that  circle  on  the  retina 
is  as  the  area  of  the  circle  in  the  focus  of  the  eyeglafs  di- 
re&lv,  and  as  the  fquare  of  the  focal  diftance  ot  the  e}e- 
glalVinverfely.  And  this  is  the  meafure  of  the  apparent 

indiftinfinefs.  .  .  ,  • 

Cor.  In  all  forts  of  telefcopes,  and  alfo  in  compound  mi- 
crofcopes,  an  objeft  is  feen  equally  diftina  when  the  focal 
diftance  of  the  eye-glaffes  are  proportional  to  the  diame¬ 
ters  of  the  circles  of  aberration  in  the  focus  of  the  object- 

glHere  we  do  not  confider  the  trifling  alteration  which 
well  conftru&ed  eye-glaffes  may  add  to  the  indiftindlnefs  ot 

the  firft  image.  .  A  r  • 

In  refraaing  telefcopes,  the  apparent  ir.diftin&nefs  is  as 
the  area  of  the  objeft-glafs  dircftly,  and  as  the  tquare  of  the 
focal  diftance  of  the  eye-glafs  inverfely.  For  it  has  been 
Down,  that  the  area  of  the  circle  of  difperfion  is  m  the  area 
of  the  objeft-glafs,  and  that  the  fpherical  aberration  is  m- 

fignificant  when  compared  with  tins.  „ 

Therefore,  to  make  reflefting  telefcopes  equally  diftinft, 
the  diameter  of  tjre  objeft-glafs  mult  be  proportional  to  the 

focal  diftance  of  the  eye-glafs.  . 

But  in  reflefting  telefcopes,  the  indiftinftnefs  is  as  the 
fixth  power  of  the  aperture  of  the  objeft-glafs  dire&ly,  an 
as  the  fourth  power  of  the  focal  diftance  o.  the  objeft-g  a  . 
and  fquare  of  the  focal  diftance  of  the  eye-glafs  mve.lely. 
This  is  evident  from  the  dimenfions  of  the  circle  of  aberratio  , 

AVj 

which  was  found  proportional  to  yy  i- 

Therefore,  to  have  them  equally  diftinft,  the  cubes  of 
the  apertures  mult  be  proportional  to  the  fquares  of  the  lo¬ 
cal  diftance  multiplied  by  the  focal  diftance  of  the  ev 

8lB3y  thefe  rules,  and  a  ftandard  telefcope  of  approved 
goodnefs,  an  artift  can  always  pmpo»t»n.h( :  parts  °  T 
inftrument  he  wifhes  to  conttriiCt.  f111/  q  , 

one,  of  which  the  objeft-glafs  had  30  feet  fo“l  diftanCe  and 
three  inches  diameter.  The  eye-glafs  had  3,3  »'cl,e  .ocal 
diftance.  And  its  performance  was  found  fuper.or  to  any 

which  he  had  feen  ;  nor  did  this  appear  ow.ng  to  any  chance 

goodnefs  of  the  object  glafs,  becaUfe  lie  found  otheis  equally 
nood  which  were  conftrufted  on  fimilar  proportions.  I 
has  therefore  been  adopted  as  a  ftandard  ,-rc 

It  does  not  at  firft  appear  how  there  can  be  any  Am  ^ 
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Tele fc ope.  ty  5n  tins  matter,  becaufe  we  can  always  diminifh  the  aper- 


ture  of  the  objeft-glafs  or  fpeculum  till  the  circle  of  aberra¬ 
tion  is  as  final!  as  we  pleafe.  But  by  diminifhing  this  aper¬ 
ture,  we  diminifh  the  light  in  the  duplicate  ratio  of  the 
aperture.  Whatever  be  the  aperture,  the  brightnefs  is  di- 
ininifhed  by  the  magnifying  power,  which  fpreads  the  light 
over  a  greater  furface  in  the  bottom  of  the  eye.  The  ap¬ 
parent  brightnefs  mull  be  as  the  fquare  of  the  apeiture  of 
the  telefcope  diredlly,  and  the  fquare  of  the  amplification  of 
the  diameter  of  an  objedl  inverleiy.  Objedls  therefore  will 
be  feen  equally  bright  if  the  apertures  of  the  telefcopes  be 
as  the  focal  di dances  of  the  objedl-glaffes  diredtly,  and  the 
focal  diftances  of  the  (ingle  eye-glafs  (or  eve-glafs  equiva¬ 
lent  to  the  eye-piece)  inversely.  Therefore,  to  have  tele- 
lcopes  equally  difliridt  and  equally  bright,  we  mud  combine 
thefe  proportions  with  the  former.  It  is  needleis  to  go  far¬ 
ther  into  this  tnbjedl,  becaufe  the  condrudlion  of  reTadling 
telel copes  has  been  fo  materially  changed  by  the  correction 
of  the  chromatic  aberration,  that  there  can  hardly  be  given 
any  proportion  between  the  objedbglafs  and  eye-glaffes. 
Every  thing  now  depends  on  the  degree  in  which  we  can 
corredl  the  aberrations  of  the  objeCt- glafs.  We  have  been 
able  io  far  to  diminilh  the  chromatic  aberration,  that  we  can 
give  very  great  apertures  without  its  becoming  fenfible.  But 
this  is  attended  with  fo  great  an  increafe  of  the  aberration 
of  figure,'  that  this  lad  becomes  a  fenfible  quality.  A  lens 
which  lias  30°  tor  its  femi  aperture,  has  a  circle  of  aberra¬ 
tion  equal  to  its  chromatic  aberration.  Fortunately  we.  can 
derive  from  the  very  method  of  contrary  refradlions,  which 
>ve  employ  for  removing  the  ehromatie  aberration,  a  correc¬ 
tion  or  the  other.  We  are  indebted  for  this  contrivance 
alfo  to  the  illuftrious  Newton. 

We  call  this  Newton’s  contrivance,  becaufe  he  was  the 
fird  who  propofed  a  conflrn&ion  of  an  objeft-glafs  in  which 
the  aberration  was  corredled  by  the  contrary  aberrations  of 
glafs  and  water. 

lluyghens  had  indeed  fuppofed,  that  our  all-wife  Creator 
had  employed  in  the  eyes  of  animals  many  refractions  in 
place  of  one,  in  order  to  make  the  vilion  more  diflinCl ;  and 
the  invidious  detra&ors  from  Newton’s  fame  have  catched 
at  this  vague  conje&ure  as  an  indication  of  his  knowledge 
of  the  pofiibility  of  dedroying  the  aberration  of  figure  by 
contrary  refractions.  But  this  is  very  ill-founded/  Huy- 
ghens  lias  acquired  fufficient  reputation  by  his  theory  of 
aberrations.  The  fcope  of  his  writing  in  the  pafTage  allu¬ 
ded  to,  is  to  (how  that,  by  dividing  any  intended  reflation 
into  parts,  and  producing  a  certain  convergence  to  or  di¬ 
vergence  frefm  the  axis  of  an  optical  inftrument  by  means 
of  two  or  three  Icnfes  inftead  of  one,  we  diminifh  .the 
aberrations  four  or  nine  times.  This  conje&nre  about  the 
eye  was  therefore  in  the  natural  train  of  his  thoughts.  But 
he  did  not  think  of  dedroying  the  aberration  altogether 
by  oppofite  refra&ions.  Newton,  in  1669,  fays,  that  op¬ 
ticians  need  not  trouble  themfelves  about  giving  figures  to 
their  glades  other  than  fpherical.  If  this  figure  were  all  the 
obdacle  to  the  improvement  of  telefcopes,  lie  could  fhow 
them  a  conftruaion  of  an  objea-glafs  having  fpherical  fur- 
faces  wheie  the  aberration  is  destroyed;  and  accordingly 
gives  the  confti  u&ion  of  one  compofed  of  glafs  and  water^in 
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Now  fig.  y.  C  reprefents  the  contrivance  for  dedroying  Te’efcope. 
the  colour  produced  at  F,  the  principal  focus  of  the  con-.  ^ 
vex  lens  V,  of  crown  glais,  by  means  of  the  contrary  refrac¬ 
tion  of  the  concave  lens  v  of  flint  glafs.  The  incident  pa-e 
rallel  rays  are  made  to  converge  to  F  by  the  fird  lens.  This, 
convergence  is  diminifhed,  but  not  entirely  dedroyed,  by 
the  concave  lens  v,  and  the  focus  is  formed  in  F.  F  and 
F  therefore  are  conjugate  foci  of  the  concave  lens.  If  F 
be  the  focus  of  V  for  central  rays,  the  marginal  rays  wilt 
be  collected  at  fome  point  f  nearer  to  the  lens.  If  F  be 
now  confidered  as  the  focus  of  light  incident  on  the  centre 
of  ^  and  E  be  the  conjugate  focus,  the  marginal  ray  p  F 
would  be  refraCted  to  fome  point  /'  lying  beyond  F'. 

Therefore  the  marginal  ray  pf  may  be  refraCted  to  F,  if 
the  aberration  of  the  concave  be  properly  adjufled  to  that 
of  the  convex. 

This  brings  us  to  the  mod  difficult  part  of  our  fubjefl, 
the  compounded  aberrations  of  different  furfaces.  Our  li¬ 
mits  will  not  give  us  room  for  treating  this  in  the  fame  ele¬ 
mentary  and  perfpicuous  manner  that  v/e  employed  for  a 
Angle  furface.  We  muff  try  to  do  it  in  a  compendious 
way,  which  will  admit  at  once  the  different  furfaces  and  the 
different  refractive  powers  of  different  fubdances.  This 
muft  naturally  render  the  procefs  more  complicated  ;  but 
we  hope  to  treat  the  fubjeCl  in  a  way  eafily  comprehended 
by  any  perfon  moderately  acquainted  with  common  algebra; 
and  we  trud  that  our' attempt  will  be  favourably  received 
by  an  indulgent  public,  as  it  is  (as  far  as  v/e  know)  the  on¬ 
ly  diflertation  in  our  language  on  the  cordtruCtion  of  achro¬ 
matic  inftruments.  We  cannot  but  exprefs  our  furprife  at 
this  indifference  about  an  invention  which  has  done  fo  much 
honour  to  our  country,  and  which  now  conditutes  a  very 
lucrative  branch  of  its  manufacture.  Our  artiffs  infinitely 
furpafs  all  the  performances  of  foreigners  in  this  branch, 
and  iupply  the  markets  of  Europe  without  any  competition; 
yet  it  is  from  the  writings  on  the  continent  that  they  de¬ 
rive  their  fcientific  inftrn&ion,  and  particularly  from  the 
differtations  of  Clairaut,  who  has  wonderfully  Amplified  the 
analyfis  of  optical  propofitions.  We  fliall  freely  borrow 
from  him,  and  from  the  writings  of  Abbe  Bofcovich,  who 
has  confrderahly  improved  the  Ard  views  of  Clairaut.  We 
recommend  the  originals  to  the  curious  reader.  Clairaut’s 
differtations  are  to  be  found  in  the  Memoirs  of  the  Acade¬ 
my  of  Paris/ r  756,  &c. ;  thofe  of  Bofcovich  in  the  Memoirs 
of  the  Academy  of  Bologna,  and  in  his  Ave  volumes  of  Opuf- 
cula,  publifhea  at  Baffano  in  1785.  To  thele  may  be  add¬ 
ed  D’Alembert  and  Enler.  The  only  thing  in  our  lan¬ 
guage  is  the  tranflation  of  a  very  imperfeCl  work  by  Schaer- 
ier. 


Lemma  r.  In  the  right-angled  triangle  MXS  (Ag.  6.), 
of  which  one  fide  MX  is  very  frnall  in  comparifon  of 
either  of  the  others ;  the  excefs  of  the  hypotlienufe  MS, 

MX 2 

above  the  Ade  XS,  is  very  neary  equal  to  or  to 

MX*  •* 


2  XS’  For  about  thc  ceiltre  S,  with  the  radius  SM,  we 
which  this  is  done  completely  by  means  of  contrary  refrac-  deferibe  tJie  ferticircle  AMO,  we  have  AX  XXO  =  MX2} 

Now  AX  n  MS  —  SX,  and  XO,  is  nearly  equal  to  2  MS 


lions. 

The  general  principle  is  this  :  When  the  radiant  point 
R  5\B),  or  focus  of  incident  rays,  and  its  conjugate 
focus  F  of  reflated  central  rays,  are  on  oppoiite  fides  of 
the  refracting  furface  or  lens  V,  the  conjugate  focus  /  of 
marginal  rays  is  nearer  to  R  than  F  is.  But  when  the  ‘fo. 
cus  of  incident  rays  R'  lies  on  the  fame  fide  with  its  conju- 
ga  e  focus  h  for  central  rays,  R 'ft  is  greater  than  R'  P.  : 

vol.  A VIII.  Part  I, 


or  2  XS  ;  on  the  other  hand,  MS  is  nearly  eq’ual  to 
v\  MX 2 

■-  ^  "t*  2X8  ’  an<^  111  manner  MG  is  nearly  equal  to 
MX 2  MX 2 

TxG  ^  and  1S  nearIy  equal  to  txh  + 

Prop.  I.  Let  the  ray  m  M,  incident  on  the  fpherical  fur¬ 
face  AM,  converge  to  G  j  that  is,  let  ~G  be  the  focus  *of 
4  X  x  inci- 
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Telefcopc  incident  rays.  It  is  required  to  .ind  the  focus  F  of  refrac  more  (imply,  by  expanding  l,  and  it  becomes  -= - —— v - < 

ted  rays  ?  j  *  9  a  ma 

Let  m  exprefs  the  ratio  of  the  line  of  incidence  and  re*  — q 

'  fraaion;  that  is,  let  m  be  to  1  as  the  line  of  incidence  to  r  ri  .  .  ,  ,  1  .  ,  , 

the  line  of  refradtion  in  the  fubftance  of  the  fphere.  Put  this  vallle  of  ~  ln  Place  of  the -  ,n  the  aBa,°^ 

.  jvfG  :  GS  ~  fin.  MSH  :  fin.  SMG,  employed  above.  The  firft  term  of  the  analogy  becomes 


e*  e*  h  e ‘ 

- 1 - -  — ,  or  w 

2d  2  2  //i 


*2  /72* 

mh  t1 


:  x  a  zz  m  r  — 


2 

m  k  2  x 


The  analogy  now  becomes 

r  k.  Hence  we  obtain  the 

m  k  a  e1 

-  m  r  a  -\-~~ 


Hng  -  m  :  1  =  Fin.  SMG  :  fin.  SMH; 

therefore  m  X-MG  :  GS  *=  fin.  MSH  :  fin.  SMH.  * 

Kow  S,  MSH  :  S,  SMH  =  MH  :  HS.  Therefore, finally,  h  e 2 

m.  MG  :  GS  “  MH  :  Ht).  x  2  m 

Now  let  MS,  the  radius  of  the  refrafting  furface ,  be  ^  i<m  m  r  x  _wrfl  +  =  arL 

called  a.  Let  AG,  the  diilar.ee  of  the  focus  of  mciucnt 
rays  from  the  furface,  be  called  r.  And  let  AH,  the  focal  ar  kex 
diiiancc  of  refra&ed  rays,  be  called  ,v.  Lafily,  let  the  fine  ~~  2  m 
MX  or  the  fcini-aperture  be  called  e.  Obkrve,  too,  that  ay 

r,  x,  are  to  be  coniidered  as  pofitive  quantities,  when  AS,  __ _ 

AG,  AH,  lie  from  the  furface  in  the  direction  in  which  the  ‘  m  r  —  a  ,  $  . —  .»  m 

light  is  fuppofed  to  move.  It  therefore  the  re  hefting  fur-  \VC  may  limplify  this  greatly  by  attending  to  the  tic 
face  be  concave,  that  is,  having  the  centra  on  that  fide  from  .  v  i  'x 

which  the  light  comes  ;  or  if  the  incident  rays  arc  divergent,  mentary  theorem  in  fluxions,  that  the  t radio u  — differ# 


;  from  which  we  finally  deduce 

a  r 

mra  —  4-  m  a  k  P  c~  “T 


or  the  refracted  vays  are  divergent  ;  then  Qy  r ,  :c,  are  nega¬ 
tive  quantities. 

e 

It  is' plain  that  HS=#— a  ;  — a  ;  alfo  AXc^:— ~ 


Now  a^ld  to 


nearly.  HX  =  s  —  r~.  GX  ■==  r  —  — . 

J  2  a  2  a 

HX  and  to  GX  their  differences  from  Ml  I  and  MG, 


y+y 

from  the  fraction  X  by  the  quantity  Tx — Jll  ;  this  being  the 

y  .  y  * 

x  4-  *  y  ,  j v- 

’  ~  y  ^  : 


fluxion  of  — .  Therefore 

y  y  +  y 


Now? 


e 2  e 

which  (by  the  Lemma)  are  —  and 


2  X 

e 2  e 2  e2 

x  —  —  4-  — ,  and  MG  —  r  —  — 
2  a  4  2  x  2 a 

ten  our  notation,  make  k  zz  —  —  — 
7  a  r 

ill 

r  2  * 


We  get  MH  “ 
1  In  order  to  Hior- 


2  r 

e  2 

+  — 

‘  2  r 

.  This  will  ma. 


the  preceding  formula  is  nearly  in  this  fituation.  It  may 

,  ,  arPP\ 

vi  r  a  (  —  {  vi  a  k  e  —  - - ) 

be  written  thus;  - — — — - - - - - ,  when 

*  7/2  r  ark  —  m  sr  e'1 

the  lafl  terms  of  the  numerator  and  denominator  are  very 
(mall  in  companion  with  the  firfl,  and  may  be  confidered  as- 
i  A  T/-  the  x  and  v,  V/hiie  m  r  a  is  the  x,  and  m  r  —  a  r  k  is  the  y.. 

.Ik  C  IM  Oi  .  ,  •  i  •  •  i  »  i  i 

Treating  it  in  this  way,  it  mav  be  Hated  thus  : 

m  r  a  ( mra)\mke. 2 — (rnr — ark){^  mkae M — y-j- )* 


Now  fubftitute  tliefe  values  in  the  final  analogy  at  the  top 
of  this  column,,  viz.  MH  :  HS  —  m.  MG  i  GS;  it  becomes 

r  —  — - —  :  r — a  (or  a  r  kj, 


mr  —  a  r  k 
mra 


e 2  ^ 

x  — —  ~~~  4-  ~  v  x  —  a  — 

2  a  1  zx 

f  — .  a 

becaufe  k  zz - ,  and  ark  zzl  r 

a  r 


r{rn  —  a  k) 


S{m—aiy 

{mra)mk  —  (mr — ark)  (mka-\-—  ) 

H - — - prr - Xi;  ^ 

r~{m— at) 


-  a.  Now  multiply 


The  firft.  term 


T\r  ox  - — - — j.,  'is  evidently  =r 
r\m — aky  m — ak 

.  ,  r  .  .  r  T  ...  the  focal  diltance  of  an  infinitely  ilender  pencil.  Therefore 

the  extreme  and  mean  terms  of  this  analogy.  .  It  is  evident  the  aberration  is  expreffed  by  the  ftcond  term,  which  we- 
that  it  mull  give  us  an  equation  which  will  w  a  value  mtlft  endeavour  to  |iraplify. 

of  a;  or  AH,  the  quantity  fought.  If  we  now  perform  the  multiplications  indicated  by  — 

nut  this  equation  is  quadratic.  vV  e  may  avoid  the  folu-  Q  r  p, 

lion  by  an  approximation  which  is  fufficieatly  accurate,  by  (m  r.  —  a  r  k)  X  (in  h  a  —  it  is  plain  that  —  m  r 

fubflituting  for  x  In  the  fra&ion  7 —  (which  is  very  fmall  in  X  w  ha  deilroys  the  firft  term  mra  X  m  k  of  the  numerator 
.  2.x  ♦  0£  our  £maq  fnwftion,  and  there  remains  of  this  numerator 

all  cafes  of  optical  lnitmments},  an  approximate  value  very  ea-  v 

fily  obtained,  and  very  near  the  truth.  This  is  the  focaL  di-  (ma*rk2 — a  f1  lz  + - )  i  which  is  equal  to  a* 

fiance  of  an  infinitely  flender  pencil  of  rays  converging  to  r1  b\  * 

G.  This  wre  know  by  the  common  optical  theorem  to  (— r~ — - }  i.  A 

,  amr  _  .  \  m  rri1  a  ^  m*  /  2 

Tlie  denominator  was  r2  (m  —  a  l )%  and'  the*  fraction- 


Let  this  be  called  9  if  we  fubrlitute 
1  . .  .  .  am 


t  in  place  of  - - -  this  value  exf  <p  becomes  =  - - 

a  r*  v  m  —  ak 

This  gives  us,,  by  the  by,  an  eafily  remembered  expref- 


m 1  az  (it1  k 1  kA  V  2  t  •  v  * 

now  becomes  7 - ( ~  —  “  +  “Z?  )  1 *  ’  VV^1C^  15 

(m^-a£)^\mr  ma  *  mr  J 

idcntly  =  t 1  (—  —■ Now  recolkft 

1  \mr  mx  a  '  m* }  2 


fion  (and  beautifully  Ample)  of  the  refra&ed  focus  of  an  1  1  '  c  ^  (L  1  \ _ _ - 

infinitely  fiendcr  pencil,  correfponding  to  any  difxanee  r  of  ^  Iherefore  f  J  —  m*a 


that 

lL 

mV 


P  P 


the  radiant  pint.  For  fince  t  -  - - —  -  muft  be  =  Therefore,  inftead  of  —  —  ,  write  --p  —  “ and  we  get 

m  —  ak  makik  (  P  P  P  P  \<?  /  & 

We  may  even  exprefs  it  the  fradion  ^  P  (  7 

mh 


am 


m 
~  a  m 


a  k 
a  m9 


1 
~  a 


k_ 

m  * 


Tel ctcoyf  m  t1  fn2lz\^ 


[ 


TEL 

•-  trpi* 1\ el  ...  .  ,  ,  ’ — mr  mt\C 

-  4-  —  )  T>  which  is  equal  to  <?  5—  (  *3  —  ~  )  T, 
r  1  m3  r  /  2  A  wt  \  r  y  2 ' 

1  ('’-=£);• 


and  finally  tq  —  f  —^7  ^  r  )2'  * 

Therefore  the  focal  diftance  of  refrafted  ray*  Is  x  rs  P 

mi  V  r  /  2 

This  confifts  of  two  parts.  The  firft  p  10  the  focal  dr 
(lance  of  an  infinitely  (lender  pencil  of  central  rays,  and  the 
tr< —  i  /  mP  \  e2 

cfther  —  &  ^  P —  —  J  —  13  the  aberration  anfing 

from  the  fpherical  figure  of  the  refracting  furface. 

Our  formula  has  thus  at  lad  put  on  a  very  fimple  form, 
and  is  vallly  preferable  to  Dr  Smith’s  for  practice. 

This  aberration  is  evidently  proportional  to  the  fquare  of 
the  femi-aperture,  and  to  the  fquare  of  the  diflance  p  :  but, 
in  older  to  obtain  this  fimplicity,  feveral  quantities  were  ne- 

glefted.  The  aflumption  of  the  equality  of  AX  to  ^  is 

the  (irft  fource  of  error.  A  much  more  accurate  value  of  it 

. ,  -  2  a  g2  e 2 

woula  have  been  — for  it  is  really  =  - - If 

4*  -h*  1  2ti‘ — AX 

e2 

for  AX  we  fubflitute  its  approximated  value  “,wefhould 


have  AX  = 


la — 


4  a2— 


To  have  ufed  this  va- 


•i  a 

lue  would  not  have  much  complicated  the  calculus  ;  but  it 
did  not  occur  to  us  till  wTe  Jiad  finifhtd  the  inveftigation, 
and  it  would  have  required  the  whole  to  be  changed.  The 
operation  in  page  34 6.  col.  2.  par.  2.  is  another  fource  of 
error.  But  thefe  errors  are  very  inconfiderabie  when  the 
aperture  is  moderate.  They  increafs  for  the  mol!  part  with 
an  increafe  of  aperture,  but  not  in  the  proportion  of  any 
regular  function  of  it ;  fo  that  we  cannot  improve  the  for¬ 
mula  by  any  manageable  procefs,  and  mult  be  contented 
with  it.^  ’I  he  errors  are  precifely  the  fume  with  thole  of 
Dr  Smith’s  theorem,  and  indeed  with  thole  of  any  that  we 
have  feen,  which  are  not  vallly  more  complicated. 

As  this  is  to  be  frequently  combined  with  fnbfequent 
operations,  we  fhorten  the  expreffion  by  putting  6  for 
m — I  /  mJi2\e~ 

J  — .  Then  p29  will  exprefs  the  aberra¬ 

tion  of  the  firft  refraftion  from  the  focal  diflance  of  an  infi¬ 
nitely  (lender  pencil;  and  now  the  focal  diftance  of  refracted 
rays  isy  =  p  —  p2 9. 

if  the  incident  rays  are  parallel,  r  becomes  infinite,  and 
m —  1  e2  m  I  | 

6  «,3  *  T*  But  ln  this  cafe  becomes  =  — ,  and  — 

m  2  a  * 
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We  have  the  angle  C  M g  to  HM  b  a3  m  to  i* 

Now  Gg  :  G i  =  AG  i  AM, 

and  G  1 :  h  h  -m*AGi  HA, 

and  hh  :HA  =  MA:AH: 

therefore  Gj*  :  —  m* AG2 :  A  IT. 

The  eafielt  and  molt  perspicuous  method  for  obtaining 
the  aberration  of  rays  twice  ref  rafted,  will  be  to  confide  r 
the  firft  refraftion  as  not  having  any  aberration,  and  deter¬ 
mine  the  aberration  of  the  fecond  refraftion.  Then  con¬ 
ceive  the  focus  of  the  firft  refraftion  as  (hitted  by  the  aber¬ 
ration.  This  will  produce  a  change  in  the  focal  dillance  of 
the  fecond  refraftion,  which  may  be  determined  by  this 
Lemma. 

Prop.  II.  Let  AM,  BN  (fig.  7.)  be  two  fpherical  fur- 
faces,  including  a  refrafting  fubftance,  and  having  their 
centres  C  and  c  in  the  line  AG.  Let  the  ray  a  A  pals 
through  the  centies,  which  it  will  do  without  refraftion. 
•Let  another  ray  m M,  tending  to  G,  be  refrafted  by  the 
firll  furface  into  MH,  cutting  the  fecond  furface  in  N, 
where  it  is  farther  refrafted  into  NI.  It  is  required  to  de¬ 
termine  the  focal  dillance  BI  ? 

It  is  plain  that  the  fine  of  incidence  on  the  fecond  fur¬ 
face  is  to  the  fine  of  refraftion  into  the  furrounding  air  as 
1  tom.  Alfo  BI  may  be  determined  in  relation  to  BH, 

by  means  of  BH,  Nx,  Br,  and  ^  ,  in  the  fame  way  that 

API  was  determined  in  relation  to  AG,  by  means  of  AG, 
MX,  AC,  and  m . 

Let  the  radius  of  the  fecond  furface  be  l ,  and  let  e  Hill 
exprefs  the  femi-aperture,  (becaufe  it  hardly  differs  from  Nx). 
Alfo  let  a  be  the  thickneis  of  the  lens.  Then  obferve,  that 
the  focal  diflance  of  the  rays  refrafted  by  the  firft  furface, 
(neglefting  the  tliicknefs  of  the  lens  and  the  aberration  of 
the  firft  lurlace),  is  the  diftance  of  the  radiant  point  for  the 
fecond  refraction,  or  is  the  focal  diftance  of  rays  incident  on 
the  fecond  furfac  e.  In  place  of  r  therefore  we  muft  take  p  ; 

and  as  we  made  k  r=.  — — 

a  r  ‘ 

cuius,  let  us  now  make  I  —  7 - ~ ;  and  make  t=“7 — rnh 

0  9  jo9 

k 


ip.  order  to  abbreviate  the  cab 


as  we  made  —  n 


Laflly,  in  place  of  9  == 


m* 


and  9  becomes-; 


t2  X- 


>-1) 

This  is  the  aberration  of  ex- 


m —  I  m  a 

-  -,  and  ?  =  — 

ma  * 

1  t?  e2 

a  2  2  (m — 1  )ma 

treme  parallel  rays. 

We  muft  now  add  the  refraftion  of  ar.other  furface. 

Lemma  2  If  the  local  diftance  AG  be  changed  by  a 
(mail  quantity  G^,  the  focal  diftance  AH  will  alfo  be* 
changed  by  a  lmall  quantity  PI  b,  and  wc  lhall  have 
AGft;  AHa=  Gg:HL 

Draw  M  />,  and  the  perpendiculars  G /,  Hi.  Then, 

becaule  the  lines  of  the  angles  of  incidence  are  in  a  conftant 

ratio  to  the  fines  of  the  angles  of  refraftion,  and  the  incre¬ 

ments  of  thefe  fmail  angles  are  proportional  to  the  increments 
pt  the  fines,  thefe  increments  of  the  angles  are  in  the  lame 
coni! ant  ratio.  Therefore, 


/ ,  mP\e2  r  r  \  /  I2  \  e2 

(b-  t) 2»  make  *  =(~-i )  m3  - 

m  —I  /  tPF.e1  ’ 

. - (  /J - —  V. 

m  \  9  J  2 

Thus  we  have  got  an  expreffiomfimilar  to  the  other;  and 
the  focal  diflance  BI,  after  two  refraftions,  becomes  BI 
/-/’-«'• . 

But  this  is  on  the  fuppofitioii  that  B  H  is  equal  to  <+, 
whereas  it  is  really  r  —  T &  —  «•  'i'his  mud  occallon  a  change 
in  the  value  juft  now  obtained  of  BI.  The  fource  of  the 

change  is  twofold,  ill,  Becaufe,  in  the  value  JL — 1  ,  we 

b  ? 


muft  put 


farm 


b  f 
in  the  fraftion 


f>2  b  —  a 

m'fr 


and  becaufe  v/e  muft  do  the 


In  the  fecond  place,  when  the 

value  of  BK  is  dim  ini  (lied  by  the  quantity  r3p«,  BI  will 
f offer  a  change  in  the  proportion  determined  by  the  2d  Lem¬ 
ma.  The  full  difference  may  fafely  be  neglefted,  becaufe 

the  value  of  9  is  very  fmail,  by  reafon  of  the  coefficient —  be- 

2 

ing  very  fmail,  and  alfo  becaufe  the  variation  bears  a  very 
fmail  ratio  to  the  quantity  itfelf,  when  the  true  value  of  p 
X  x  2  differ* 


Ttdefcope* 


4 


TEL 


Te’efcope.  differs  but*  little  from  that  of  the  quantity  for  which  it  is 
employed.  Ihe  chief  change  in  BI  is  that  which  is  deter¬ 
mined  by  the  Lemma,  Therefore  take  from  BI  the  varia¬ 
tion  of  BH>  multiplied  by  -gyp  >  which  is  very  nearly  zz 
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yjj  f‘2’  tn  f~2 

The  produd  of  this  multiplication  is  m  j2  9  +  ■  ■  -- 


/ 


r 


m  <* 


For  this  purpofe  make  -  —  — — 7*. 
r  r  nab 


£  L  and-—  -  —  — 

a  r’an  f  a  ma^  mr 


I 

ma 

I 

ma 


mr 

1 


Now  for  T~ 
b 


and  /  —  I  I  -  i  i 
an  —  1  a 

•**  write  —  - ,  and  we  get  /  = 


—  —  —7. - .  Therefore  = 


r 


-  m  l  (by  conftrudion, 


page  547*  Prop.  II.)  becomes  : 


11  I  m  mi 
b  r^"n  9  n  r 


m — 1  1 

= - +-  . 

n  1  r 


This  lad  value  of  (the  reciprocal  of  the  focus  of  a  flen- 


-1 


der  pencil  twice  refolded),  viz. 

n 

that  can  be  imagined,  and  makes  n  as  a  inbftitute  for 

j  _  1 


■  is  the  fimpleft 
r 


0  l>  a  m°il  ufeful  fymbol,  as  we  fhall  frequently  find  in 

the  fequel.  It  alfo  gives  a  very  fimple  expreffion  of  the  fo¬ 
cal  didance  of  parallel  rays,  which  we  may  call  the  princi¬ 
pal  focal  diitance  of  the  lens,  and  diffinguifh  it  in  futuie  by 


the  fymbol  p  ;  for  the  expreffion  7.” ™ — 

/  * 

m — 1  ,  .  . 

~ - when  the  incident  light  is  parallel.  And  this  gives 


becomes  - 

P 


11s  another  very  fimple  and  ufeful  meafure  of f ;  for  i 

f 

11  1 


be¬ 


comes  =:  *  1  £ 
p  '  r 


Thefe  equations  m~ 

__i  !  1  r  J  ■■  ■  r 

n  ’  *ndf  =  p  4"  deferve  therefore  to  be  made  very 
familiar  to  the  mind. 


VI 


.  may  Mo  take  notice  of  another  property  of  n .  It 
rac^us  an  ifofceles  lens,  which  is  equivalent 
to  t  e  lens  whole  radii  are  a  and  b  ;  for  fuppofe  the  lens 


to  be  ifofceles,  tliat  Is,  a  —  l-  then  a  =  i  —  Now  the 
fecond  a  is  negative  if  the  firft.  be  pofitive,  or  pofitive  if  the 
firft  be  negative.  Therefore  I  l_  i+i  a+a 


Therefore  I _ *- 

*  bm 


and  n 

n  a 1 


a 

'  2’ 


,  and 
a 


m —  1 


lent. 


Now  the  focal  diitance  of  this  lens  is 
and  fo  is  that  of  the  other,  and  they  are  equiva- 


But,  to  proceed  with  our  inveftigation,  recoiled -that  we  Telefcop* 

_ m — I  m  m — I  /  b 

w3  \  r  ) 2* 

r(- 


had  9 
h2  \  ez 
~  r  /  2  * 
fore  m 


Therefore  tn 


_ m — 1  /  b 

m  n  rn 


And  bf  was: 


,  mP\e2 

■m3/3+  —  V. 


There- 


This  being  taken  from  /,  leaves  us  for  the  value  of  BI 


!  +  G  the  aberration  (negleding  the  thicknefs  of 
11  V  ,  — 1  /Z’3  Z2  ,  mi2\e* 

the  lens),  is  fz - *  (  -  —  -  —  m3  4- - V 

1  J  'm  \m  r  x<b/ 


In  this  value /is  the  focal  didance  of  an  infinitely  (lender 
pencil  of  rays  twice  refolded  by  a  lens  having  no  thicknefs, 

«  — —  is  the  fhortening  occafioned  by  the  thicknefs,  and 

f2  (m  9  +  9')  is  the  effed  of  the  two  aberrations  arifmg 
irom  the  aperture. 

It  will  be  convenient,  for  fieveral  collateral  purpofes, 
to  exterminate  from  thefe  formulas  the  quantities  /,  and  <p. 


We  have  already  h  =z 


m  r  *  <p  /  2 

If  we  now  write  for  Z*,  /,  and  r,  their  values  as  determi¬ 
ned  above,  performing  all  the  neceflary  multiplications,  and 
arrange  the  terms  in  fuch  a  manner  as  to  colled  in  one  fum 
the  coefficients  of  a ,  n,  and  r,  we  (hall  find  4  terms  for  the 
value  of  m  S,  and  10  for  the  value  of  The  4  are  deftroy- 
ed  by  as  many  with  contrary  figns  in  the  value  of  V,  and 
there  remain  6  terms  to  exprefs  the  value  of  m  6  -f-  Gr,  which 
we  fhall  exprefs  by  one  fymbol  9  ;  and  the  equation  (lands 
thus : 

^ _ m — 1  (m3  2m2Jrm  m-\-2  (  4^4-4  3^+2> 

^  m  \«J 


'+■ 


r2n 


-) 


e * 
2* 


rl  he  focal  diftance  therefore  of  rays  twice  refolded,  rec¬ 
koned  from  the  laft  furtace,  or  BI,  correded  for  aberration, 


and  for  the  thicknefs  of  the  lens,  is  f — f — r  —  f2  7,  con¬ 
fiding  of  three  parts,  viz./,  the  focal  didance  of  central  rays  j 
J2  ~-9  the  corredion  for  the  thicknefs  of  the  lens;  and 
f2  7,  the  aberration. 

The  formula  in  the  2d  par.  of  this  col.  appears  very  com¬ 
plex,  but  is  of  very  cafy  management,  requiring  only  the  pre¬ 
paration  of  the  fimple  numbers  which  form  the  numerators 
of  the  fradions  included  in  the  parenthdis.  When  the  in¬ 
cident  rays  are  parallel,  the  terms  vanifh  which  have  r  in  the 
denominator,  fo  that  only  the  three  firft  terms  are  ufed. 

We  might  here  point  out  the  cafes  which  reduce  the 
aberration  expreded  in  the  formula  lad  referred  to,  to  no¬ 
thing  ;  but  as  they  can  fcarcely  occur  in  the  objed-glafs  of 
a  telefcope,  we  omit  it  for  the  prefent,  and  proceed  to  the 
combination  of  two  or  more  lenfes. 

Lemma  3.  If  AG  be  changed  by  a  fmall  quantity  G^, 
BI  fuffers  a  change  I  /,  and  Gg  :  I  i  ~  A  G2 :  B  I\  For 
it  is  well  known  that  the  fmall  angles  GM^  and  INi  are 
equal  ;  and  therefore  their  fubtenfes  G  Z,  I  n  are  propor¬ 
tional  to  MG,  NI,  or  to  AG,  A I  nearly,  when  the  aper¬ 
ture  is  moderate.  Therefore  we  have  (nearly) 

G  Z  :  In  :  AG  :  BI 
I  «  :  I  i  =  AM  :  BI 
Gg:Gk  —  AG:  AM 
Therefore  G  * :  I  i  =  AG2 :  BP 

Prop.  III.  To  determine  the  focal  didance  of  rays  re- 
fraded  by  two  lenfes  placed  near  to  each  other  on  a  com¬ 
mon  axis. 

Let  AM,  BN  (fig.  8.)  be  the  furfaces  of  the  fi rd  lenfc, 
and  CO,  DP  be  the  furfaces  of  the  fecond,  and  let  /3  be  the 
thicknefs  of  the  fecond  lens,  and  J  the  interval  between 
them.  Let  the  radius  of  the  anterior  furfaee  of  the  fecond 
lens  be  a and  the  radius  of  its  poderior  furfaee  be  b'.  Let 
m'  be  to  1  as  the  fine  of  incidence  to  the  fine  of  refradion 
in  the  fubdance  of  the  fecond  lens.  Ladly,  let  p'  be  the 
principal  focal  didap.ee  of  the  fecond  lens.  Let  the  ex¬ 
treme  or  marginal  ray  meet  the  axis  in  L  after  paffing  thro* 
both  lenfes,  fo  that  DL  is  the  ultimate  focal  didance,  rec¬ 
koned  from  the  lad  furfaee. 

It  is  plain  that  DL  may  be  determined  by  means  of 
a\  b\  m,  pf9  and  Cl,  in  the  fame  manner  that  BI  was  de¬ 
termined  by  means  of  a,  b ,  tn,  p >  and  AG* 


The 
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The  value  of  El  is  f-mX-pq. 
the  interval  <?,  *fnd  we  have  Cl  :=/-—  tn  « 


[ 

Take  from  this 
f1 


Let  the  fell  part. —  m  ail. —  l  —  p  q  be  neglected  for  the 

prefent,  and  let  Cl  be  fuppofed  =  /.  As  we  formed  ■?, /, 
and  y,  by  means  of  ay  b ,  m,  «,  and  r,  let  us  now  form  A /, 
and  q  y  tor  the  iecond  lens,  by  means  of  a',  b',  m ,  //, 

^  =rf—p)  >  and  ^  will  be  the  focal  didance  of  a  /len¬ 
der  pencil  refracted  by  the  firft  furface,  f  will  be  the  focal 
didance  of  this  pencil  after  two  refractions,  and  q'  will  be 
the  coefficient  of  the  aberration,  negle&fng  the  thicknefs 
and  interval  of  the  lenfes. 

Proceeding  in  this  way,  DL  will  be  =  /  —  m  (itl— 

-  9 

fxq.  But  becaufc  Cl  is  really  lefs  than/,  by  the  quantity 
^ -f/2 qf>  we  muft  (by  Lemma  3.)  fubtra&  the 

DL 


r 

m*J- — f- 
9' 2 


produft  of  this  quantity,  multiplied  ky—^,  (which 


f  m  *  $  tri  ,  , 

.  a  +p  +  ^)—f*  (?+?)• 


nearly fom 

By  this  procefs  we  fhall  have 

The  firft  term /  of  this  value  of  DI  is  the  focal  didance 
of  a  flender  pencil  of  central  rays  refraCted  by  both  lenfes, 
neglecting  their  thicknefs  and  didance  ;  the  fecond  term, 
rx  ( m  a  1  ^  ,  tn*  fi'S  .  . 

— J  )  1S  the  correction  neceffary  for  thefe 

circumdances  ;  an#the  third  term,  — /■*  is  the 

correction  for  the^aperture  2  <?.  And  it  is  evident  that  <f  is 
a  formula  preciiely  limilar  to  qy  containing  the  fame  number 
of  terms,  and  differing  only  by  the  m'y  a  ,  n’y  and  r',  em¬ 
ployed  in  place  of  m ,  ay  r.y  and  r. 

It,  is  alio  evident,  that  if  there  be  a  third  lens,  wc  fhall 
obtain  its  focal  didance  by  a  procefs  precifclv  fimilar  to 
that  by  which  we  obtained  DL  ;  andfo  on  for  any  number 
of  lenfes.  1 

Thus  have  we  obtained  formulae  by  which  the  foci  of 
rays  are  determined  in  the  moil  general  terms ;  and  in  fuch 
a  manner  as  fhall  point  out  the  connection  of  the  curva¬ 
tures,  thicknefles,  and  diftances  of  the  lenfes,  with  their 
fphericai  aberrations,  and  with  the  final  aberration  of  the 
compound  lens,  and  give  the  aberrations  in  feparate  fvm- 
bols,  fo  that  we  can  treat  them  by  themielves,  and  fubj'eCk 
them  to  any  conditions  which  may  enable  us  to  correct  one 
ot  them  by  another. 

We  alfo  fee  in  general,  that  the  correaion  for  the  thick¬ 
sets  and  didance  of  the  lenfes  are  exhibited  in  terms  which 
involve  only  the  focal  didances  of  central  rays,  and  have 
very  little  influence  on  the  aberrations,  and  dill  lefs  on  the 
ratio  of  the  aberrations  of  the  different  lenfes.  This  is  a 
mod  convenient  circumftance  ;  for  we  may  negleCt  them 
while  we  are  determining  q  and  q'y  and  in  determining  the 
ratio  of  the  focal  didances  of  the  feveral  lenfes,  on  which 
the  correction  of  the  chromatic  aberration  chiefly  depends, 
.therefore,  in  the  conftru&ion  of  a  compound  lens  for  uni- 
ting  the  different  colours,  we  may  negle&  this  correction 
ior  the  tbeknefs  and  didance  till  the  end  of  the  procefs. 
When  we  apply  it,  we  fhall  find  that  it  chiefly  affe&s  the 
fcnal  local  didance,  making  it  fomewhat  longer,  but  has 
iar  y  any  influence  either  on  the  chromatic  or  fphericai 
aberrat.on.  Wc  do  not  hefitate  to  fay,  that  the.  final  for- 
x  cie  given  are  abundantly  accurate,  while  they  are 
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vafily  more  manageable  than  thofe  employed  by  Euler  or  Tefefcop* 
D’Alembert.  We  have  calculated  trigonometrically  the 
progrefs  of  the  rays  through  one  of  the  glades,  which  will 
be  given  as  an  example,  giving  it  a  very  extravagant  aper¬ 
ture,  that  the  errors  of  the  formulae  might  be  very  remark¬ 
able.  We  found  the  real  aberration  exceed  the  aberration 
affigned  by  the  formula  by  no  more  than  39-th  part,  a  diffe¬ 
rence  which  is  quite  infignificant.  The  procefs  here  given 
derives  its  ftmplicity  from  the  frequent  occurrence  of  har¬ 
monic  proportions  in  all  optical  theorems.  This  enabled 
Mr  Clairaut  to  employ  the  reciprocals  of  the  radii  and  di¬ 
ftances  with  fo  much  fimplicity  and  generality. 

We  confider  it  as  another  advantage  of  Mr  Clairaut’s  me¬ 
thod,  that  it  gives,  by  the  way,  formulae  for  the  more  ordi¬ 
nary  queftions  in  optics,  which  are  of  wonderful  fimplicity* 
and  mod  eafily  remembered.  The  chief  problems  in  the 
elementary  conftru&ion  of  optical  indruments  relate  to  the 
focal  didances  of  central  rays.  This  determines  the  focal  di¬ 
ftances  and  arrangement  of  the  glades.  All  the  reft  may  be 
called  the  refinement  of  optics ;  teaching  us  how  to  avoid 
or  corre&  the  indiftin&nefs,  the  colours,  and  the  didortions, 
which  are  produced  in  the  images  formed  by  thefe  fimple 
eonftru&ions.  We  fhall  mention  a  few  of  thefe  formulae 
which  occur  in  our  procefs,  and  tend  greatly  to  abbreviate 
it  when  managed  by  an  experienced  analyft. 

Let  m  be  to  1  as  the  fine  of  incidence  to  the  fine  of  re- 
fra&ion  ;  let  a  and  b  be  the  radii  of  the  arterior  and  po- 
fterior  furfaces  of  a  lens  ;  let  r  be  the  diftance  of  the  radiant: 
point,  or  the  focus  of  incident  central  rays,  and  f  the  di- 
fiance  of  the  conjugate  focus  ;  and  let  p  be  the  principal  fo¬ 
cal  diftance  of  the  lens,  or  the  focal  didancc  of  parallel  rays. 


Make 


~  equal  to  - — *  let  the  fame  letters  V,  b' ,  See 

exprefs  the  fame  things  for  a  fecond  lens  ;  and  a"y  b"y  r'y 
&c.  exprefs  them  for  a  third  ;  and  fo  on.  Then  wc  have 


m — 1  1 


1 


m  — 1 


+  &c. 


nite 


n  1  r  9  f  v!  1  L 9  f  '  n 
Therefore  when  the  incident  light  is  parallel,  and  r  infi- 

1  m — i  i  m — 1  i  mi — \ 

we  have  -  =  - — ; —  ■  -  — - .  &c 

p  n  p'  n{  9  pn  n't  9 

And  when  feveral  lenfes  are  contiguous,  fo  that  their  in¬ 
tervals  may  be  negle&ed,  and  therefore^ ,  belonging  to  the 

fird lens,  becomes-,  belonging  to  the  fecond,  we  have 


1  __ 1 

u?—f’  ~ ' 
1  1 

2.  -pi=p  = 
r  m'' — r 

3-  „//  " 


r 

7)1 - 1 


+ 


ri 

rn- 


+ 


1  ,  I  _  I  X  I 

n  r  p  p  1  r 


m — 1  1 


-hfrbl' 


f"\  n"  *  n  -  r  r  r  r 

Nothing  can  be  more  cafily  remembered  than  thefe  for* 
mulas,  how  numerous  fo  ever  the  glaffes  may  be. 

.  Having  thus  obtained  the  neceffary  analyfis  and  formula* 
it  now  remains  to  apply  them  to  the  conftru&ion  of  achro¬ 
matic  lenfes  \  in  wffiich  it  fortunately  happens,  that  the  em¬ 
ployment  of  feveral  furfaces,  in  order  to  produce  the  union 
of  the  differently  refrangible  rays,  enables  us  at  the  fame 
time  to  employ  them  for  corre&ing  each  other’s  fphericai 

In  the  article  Optics  we  gave  a  general  notion  of  the 
principle  on  which  we  may  proceed  m  our  endeavours  to 
unite  the  differently  refrangible  rays.  A  white  or  com¬ 
pounded  ray  is  feparated  by  refra&ion  into  its  component 
coloured  rays,  and  they  are  diffufed  over  a  fmall  angu¬ 
lar  fpace.  Thus  it  appears,  that  the  glafs  ufed  by  Sir  Ifaac 

New  ton 
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STelefcope.  Newton  in  >»is  experiments  diffufed  a  white  ray 

vr™'*  incident  on  its  poffeiior  furface  in  an  angle  of  30°,  in  fuch 
fi  manner  that  the  'extreme  red  ray  emerged  into  air,  ma¬ 
king  an  angle  of  £0°  2  1  fi'  with  the  perpendicular  ;  the  ex¬ 
treme  violet  ray  emerged  in  an  angle  o!  5  v°  1  sfi ; ;  and  the 
ray  which  war,  in  the  confines  of  green  and  blue,  emerged 
in  an  angle  of  50°  48  fi'  If  the  fine  of  the  angle  30°  of  in¬ 
cidence  be  called  0,5,  which  it  really  is,  the  fine  of  the 
emergence  of  the  red  ray  will  be  0,77  ;  that  of  the  violet 
ray  will  be  0,78  ;  and  that  of  the  intermediate  ray  will  be 
o,77t>  an  exaCt  mean  between  the  two  extremes.  This 
ray  may  therefore  be  called  the  mean  refrangible  ray,  and 
the  ratio  of  77-  to  *o,  or  of  1,55  to  1,  will  very  properly 
exprefs  the  mean  refraCtion  of  this  *lafs ;  and  we  have  for 
this  glafs  m  221  1 ,55.  The  fine  of  refraction,  being  mea- 
fured  on  a  fcale,  of  which  the  line  of  incidence  occupies 
100  parts,  will  be  154  for  the  red  ray,  155  for  the  mean 
ray,  and  1 56  for  the  violet  ray.  This  number,  or  its  ratio 
to  unity,  is  commonly  taken  to  represent  the  refractive 
power  of  the  glafs.  i  here  is  fome  impropriety  in  this,  nn- 
)ds  we  conlider  ratios  as  meafured  by  their  logarithms :  for 
if  m  be  1,  the  fubfiance  does  not  re  frail  at  all.  The  re- 
frailive  power  can  be  properly  meafured  only  by  the  refrac¬ 
tion  which  it  produces  ;  that  is,  by  the  change  which  it 
makes  in  the  dire  if  ion  of  the  light,  or  the  angle  contained 
between  the  incident  and  refraCIed  rays.  If  two  fubfianees 
produce  fucli  deviations  always  in  one  proportion,  we  fhould 
then  fay  that  their  refractive  powers  are  in  that  proportion. 
This  is  not  true  in  any  fubftances  ;  but  the  lines  of- the  an¬ 
gles,  contained  between  the  refraCted  ray  and  the  perpendi¬ 
cular,  are  always  in  one  proportion  when  the  angle  of  inci¬ 
dence  in  both  fub fiances  is  the  fame.  This  being  a  cogiri- 
fable  fun&ion  of  the  real  refraCtion,  has  therefore  been  uf- 
iumed  as  the  only  convenient  meafure  of  the  refractive 
'powers.  Although  it  is  not  flriCtly  jult,  it  anfwers  extreme¬ 
ly  well  in  the  mod  ufnal  cafes  in  optical  inftrumeios  :  the 
refractions  are  moderate  ;  and  the  fines  are  very  nearly  as 
the  angles  contained  between  the  rays  and  the  perpendicu¬ 
lar  ;  and  the  real  angles  of  refraCtion,  or  deflections  of  the 
rays,  are  almofl  exaCtly  proportional  to  m  —  1.  The  moll 
natural  and  obvious  meafure  of  the  refractive  powers  would 
therefore  be  in — 2.  Hut  this  would  ernbarrafs  fome  very 
frequent  calculations ;  and  wc  therefore  find  it  bed,  on  the 
whole,  to  take  in  itfelf  for  the  meafure  of  the  refraCtive 
power. 

The  reparation  of  the  red,  violet,  and  intervening  rays, 
has  been  called  difperfion  ;  and  although  this  arifes  merely 
from  a  difference  of  the  refractive  power  in  refpecl  of  the 
different  rays,  it  is  convenient  to  diftmguifh  this  particular 
modification  of  the  refractive  power  by  a  name,  and  we  call 
it  the  Dispersive  Power  of  the  refracting  fubfiance. 

It  is  fufceptible  of  degrees  ;  for  a  piece  of  fiint-glnfs  will 
rerraCt  the  light,  fo  that  when  the  fine  of  refraCtion  of  the 
red  ray  is  77,  the  fine  of  the  refraction  of  the  violet  ray  is 
nearly  78-fi;  or  if  the  fine  of  refraCtion  of  the  red  ray,  mea¬ 
fured  on  a  particular  fcale,  is  1,54,  the  fine  of  retYaCtion 
of  the  violet  ray  is  1,57.  The  difperfion  of  this  fubfiance, 
being  meafured  by  the  difference  of  the  extreme  fines  of  re¬ 
fraction,  is  greater  than  the  difperfion  of  the  other  glafs, 
in  the  proportion  of  3  to  2. 

But  this  alone  is  not  a  fufficient  meafure  of  the  abfolutc 
tli fper live  power  of  a  fubfiance.  Although  the  ratio  of  >54- 
to  1,56  remains  confiant,  whatever  the  real  magnitude  of 
the  refraCtions  of  common  glafs  may  be,  and  though  we 
therefore  fay  that  its  difperfive  power  is  conftant,  we  know, 
that  by  increafing  the  incidence  and  the  refraCtion,  the  ab- 
folute  difperfion  is  alfo  mere 2 fed.  Another  fubfiance  fhows 
the  lame  properties,  and  in  a  particular  cafe  may  produce 
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which  was  the  fame  difperfion  ;  yet  it  has  not  for  tins  foie  reafon  the  Telefc^, 
fame  difperiive  power,  if  indeed  the  incidence  and  the  '~v 
refraCtion  of  the  mean  ray  be  alfo  the  lame,  the  difperfive 
power  cannot  be  faid  to  differ  ;  but  if  the  incidence  and  the 
refraCtion  of  the  mean  ray  be  Ids,  the  difperfive  power  muff 
be  contidered  as  greater,  though  the  aCtual  difperfion  be 
the  fame  ;  becaufe  if  we  increafe  the  incidence  till  it  be¬ 
comes  equal  to  that  in  the  common  glafs, ythe  difperfion  will 
now  be  incrcrafed.  The  proper  way  of  conceiving  the  dlf* 
perlion  therefore  is,  to  confukr  it  as  a  portion  of  the  whole 
refraCtion  ;  and  ir  We  find  a  fubfiance  making  the  fame  dif¬ 
perfion  with  half  the  general  refraCtion,  we  muft  fay  that 
the  difperfive  quality  is  double ;  becaule  by  making  the  re¬ 
fraCtion  equal,  the  difpeifion  will  really  be  double. 

If  therefore  we  take  m  as  a  fymbol  of  the  reparation  of 


the  extreme  rays  from  tlie  middle  ray,  — —  \ s  the  natural 

M - 1 

meafure  of  the  difperfive  power.  We  fiiali  exprefs  this  in 

dm 

the  Leibnitzian  notation,  thus  - ,  that  we  may  avoid 

m — 1 

the  indiftinCtnefs  which  the  Newtonian  notation  would  oc- 
calum  when  m  is  changed  for  mf  or  m 

It  is  not  unufual  for  optical  writers  to  take  the  whole 
reparation  of  the  red  and  violet  rays  for  the  meafure  of  the 
difperfive  power,  and  to  compare  this  with  the  re  trading 
power  with  refpeCt  to  one  of  the  extreme  rays.  But  it  is 
iurely  better,  to  confider  the  mean  refraCtidn  as  the  meafure 
of  the  refracting  power  ;  and  the  deviation  of  either  of  the 
extremes  from  this  mean  is  a  proper  enough  meafure  of  the 
difperfion,  being  always  half  of  it.  It  is  attended  v/ith  this 
convenience,  that  being  introduced  into  our  computations 
as  a  quantity  infinitely  fmall,  and  treated  as  fuch  for  the 
eafe  of  computation,  while  it  is  really  a  quantity  of  fenfible 
magnitude  ;  the  errors  ariling  from  this  luppofition  are  dip 
tninifhed  greatly,  by  taking  one  half  of  the  deviation  and 
comparing  it  with  the  mean  refraCtion.  This  method  has, 
however,  this  inconvenience,  that  it  does  not  exhibit  at  once 
the  refraCtive  power  in  all  fubfianees  refpeCting  any  parti¬ 
cular  colour  of  light  5  for  it  is  not  the  ray  of  any  parti¬ 
cular  colour  that  fuffers  the  mean  refraCtion.  In  common 
glafs  it  is  the  ray  which  is  in  the  confines  of  the  yellow  and 
blue;  in  flint  glafs  it  is  nearly  the  middle  bine  ray;  and 
in  other  fubfianees  it  is  a  different  ray.  Thefe  chcum- 
itances  appear  plainly  in  the  different  proportions  of  the  co¬ 
lours  of  the  prilmatic  fpeCtrum  exhibited  by  different  fub- 
ffances.  This  wall  be  confidered  afterwards,  being  a  great 
bar  to  the  perfection  of  achromatic  infiruments. 

The  way  in  which  an  achromatic  lens  is  confiruCted  is, 
to  make  ufe  of  a  contrary  refraCtion  of  a  fecond  lens  to  de- 
ffroy  the  difperfion  or  fpherical  aberration  of  the  fnfi. 

The  firft  ourpofe  will  be  anfwered  if  —  be  equal  to 

dm  ^  11 

to  _ —7.  For,  in  order  that  the  different  coloured  rays 

n  ... 

may  be  collected  into  one  point  by  two  lenfes,  it  is  only  ne- 

:eflary  that  -p,  the  reciprocal  of  the  focal  diftance  of  rays 

extreme  and 
'  fi -dm'  —  i 


refraCted  by  Coth,  may  be  the  fame  for  the 
,,  that  ±±lZZ±  + 


mean  rays, 


that  is 


fi-  I  be  of  the  fame  value  with 

J  m 


+ 


m'  - 


dm 


dm  _ 

which  mull  happen  if  fi - 7  be  °»  or  ~T 

— .  This  may  be  feen  in  another  way,  more  comprehen- 
fible  by  fuch  as  are  not  verfar.t  in  thefe  difeuffions.  I- 
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rclefcnpe.  der  that  the  extreme  colours  which  arefcparated  by  the  firfi 

—nr- —  Jens  may  be  rendered  parallel  by  the  fecond  ;  we  have 

fhown  already  that  n  and  ri  are  proportional  to  the  radii  of 

the  equivivaJent  ifofceles  lenfes,  being  the  halve^of  thefe 

radii.  They  are  therefore  (in  thefe  fmall  refractions)  in* 

veriely  proportional  to  the  angles  formed  by  the  furfaces  at 

the  edges  of  the  lenfes.  d  may  therefore  be  taken  for  the 

angle  of  the  firll  lens,  and  n  for  that  of  the  fecond.  Now 

the  fmall  refraction  by  a  prifm,  ■  whole  angle  (alio  fmall) 

is  ti ,  is  m  —  i  X  n\  The  difperfivC  power  being  now  fub- 

fiituted  for  the  reiradtive  power,  we  have  for  this  refraction 

of  the  prifm  dm  X  n'.  This  mud  be  deftroyed  by  the  op- 

pol:te  refraction  of  the  other  prifm  d  m'  X  n.  Therefore 

/  v,  ,  .  .  dm  dm'  T  ... 

dm  X  td  =  dm'  X  n,  or  — —  ~  —  — — *  In  like  manner, 

^  n  d  m  d  id 

this  effedi  will  be  produced  by  three  lenfes  if  “  + 

»  d m>  \  0 

*+*  - — —  be  —  o,  &c. 
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Alfo,  in  a  double  objedt-glafs,  the  correction  of  fpherical 
aberration  requires  q  -|-  cj  :zz  v. 

And  a  triple  objecbglafs  requires  q  +  qf  +  q"  =  v.  For 
the  whole  error  is  multiplied  by  F2,  and  by  i  e1 ;  and  there¬ 
fore  the  equation  which  corredts  this  error  may  be  divided 
byP  ie\  ; 

This  equation  in  the  preceding  column,  nth  line 
from  the  bottom,  giving  the  value  of  q,  q,  q",  may  be 
much  Amplified  as  follows  ;  In  the  firfi  place,  they  may 
be  divided  by  m,  m,  or  in',  by  applying  them  properly  to 
the  terms  within  the  parenthefis,  and  expunging  them  from 

the  denominator  of  the  general  fadtors  ~ — -1 ,  1 

m  m  y  m"  9 
This  does  not  alter  the  values  of  q,  q',  and  q'.  In  the  fecond 
place  the  whole  equations  may  be  afterwards  divided  by 


n  *  nf  fd- —  i.  This  will  give  the  values  oF-p 


■,  and 


r 


Lafily,  the  errors  arifmg  from  the  fpherical  -figure,  which 
we  exprcij'ed  by  —  R*  (?4V)  will  be  corrected  if  q  +  q'  be 
=  c.  We  are  therefore  to  difeover  the  adjufiments  of  the 
quantities  employed  in  the  preceding  formulae,  which  will 
inlure  thefe  conditions.  It  will  render  the  procefs  more 
perfpicuous  if  we  colledl  into  one  view  the  fignifications  of 
our  various  fymbols,  and  the  principal  equations  which  we 
are  to  employ. 

1.  The  ratios  to  unity  or  the  fines  of  mean 

incidence  in  the  different  media  are  -  m,  m ,  m'r 

2.  The  ratio  of  the  differences  of  the  fines  of 

the  extremes  - 


rn' — 1  in' — 1'  rri — Is 

winch  will  ft  ill  be  equal  to  nothing  ft  q  -j-  q  -J-  q1  be  equal 
to  nothing. 

m'— r  ,  , 

7~  of  q  to 


This  divifion  reduces  the  general  fadtor 


And  in  the  equation  for  q  we  obtain,  in  place  of  the 
1 


general  fadtor 


the  fadtor 


,  or  c.  This  will  al- 


d  m 

// 


3.  The  ratio 


io  be  the  fadlor  of  the  value  of  q"  when  the  third  Jens  is  of 
the  fame  ftibfiance  with  the  firft,  as  is  generally  the  cafe. 
And,  in  the  third  place,  fmee  the  rays  incident  on  the  firft 
lens  are  parallel,  all  the  terms  vani-fh  from  the  value  of  q  in 

which  ~  is  found,  and  there  remain  only  the  three  firft. 


P>P>P-  „/_ 


r, 


ml — 1  *  "  “  c 

4.  The  radii  of  the  furnaces  0)  b\  d,  b ;  d',  b" 

^  5.  The  principal  f  ocal  cl i fiances,  or  the  focal 
di fiances  o’  parallel  central  rays, 

6.  I  he  focal  difiance  of  the  compound  lens 
7*_  f  he  diltance  of  the  radiant  point,  or  of 
the  locus  of  incident  rays  on  each  lens 

8.  i.  he  focal  diltance  or  the  rays  refradted 
by  each  lens 

9.  'I  he  focal  di fiance  of  rays  refradted  by 
the  compound  lens 

10.  The  half  breadth  of  the  Jens 
Alfu  the  following  fubfidiary  values  ; 

1  1  ‘i  .  I  _  I  l  J _ T 

1)  '  n  d  V y  n!‘  ’ 


m* 


viz. 


2  in  z  +  m  t  m  -f-  2 
‘  + 


«•  an1  ■  a*n 

Per  forming  thele  operations,  wre  have 
A  _  /w*  2171+ 1  tn  +  2\  d 

m  a2 it)  2 
m'+z  3  m'+i 


I  C  \n  * 


an 
CLnl+ 1 


a  n 


+ 


Til  a  n' 


+ 


4 (mf+\ ) 


r  ti ' 


id  r’  n 


\Jr 


2.  9  = 

(m  +  i) 


tn  —  I 


+ 


fm*  2  rrd  -j- 
\  «3  a  nz 

3  m  +  2  j  e% 


2  +  m  m  +  2 

+ 


an 


“  b’r' 

3  "d  m 


r  m 


And  q  and  q'  muft  be  formed 

in  the  fame  manner  from  in ,  a\  n\  r‘  5  and  from  mHrwit  n ", 
r  ,  as  q  is  fonned  from  m ,  a ,  nr  r. 

3.  Alio,  becaufe  in  the  cafe  of  an  objedt-glafs,  r  is  infw 

nitdy  great,  the  laft  term  ~  in  all  the  values  of  A,  - 

1  i  r  J  S'  j 

r  >  9  W1*^  vaTiilh,  and  we  fhall  alfo  have  F=P. 


I  herefore  in  a  double  objedt-glafs  -4-  = 


mf- 


/  T  f 


And  in  a  triple  objed-glafs 


*1 —  1 


m  — 1 


-1  m —  1 

—  ~j - - — j 


m' —  t 


r/  __  / m ,2 

rri  —  1  \  n'  s 

id  r  2  n  J  2 

c  _ 2”+i  ,  2  (  31.7+1  i  4{m+\) 

m'—i  U,;i  d'~ri  1  1  »uV'V'+>ffl"a  +" 

3  m  2  \  cr 
rri'  rh  ln ' )  2 

Let  us  now  apply  this  invefiigation  to  the  conftrudlioh 
of  air.  objedi  gl-afis  ;  and  vve  fiiali  begin  with  a  double  lens. 
Csovjt ruction  oj  a  Double  .Achromatic  Objcti-glajs. 

Here  we  have  to  determine  four  radii  a,  b,  d,  and  b\ 
Make  n  —1 .  i  his  greatly  hmplifies  the  calculus,  by  exter¬ 
minating  it  from^  all  the  denominators.  This  gives  for  the 
dm  dmt  J 

equation  ^  H  ^T~c,  the  equation  dm+  “*^r-zzo,or  dm 

dni  1  dm 

tl  ,  and  A — “r  =='—  u.  Alfo  we  have  rf,  the 

focal  diftance  of  the  light  incident  on  the  fecond  lens,  the 
fame  with  the  principal,  focal  difiance  p  of  the  firft  lens  (ne- 

gleding  the  interval,  if  any ).  Now  ‘  =  iZi  which  ;D 

P  " 

the  prefen t  cafe  is  =■  m —  1 .  Alfo  -,  is  ™ _ u  (7/2' _  j  ^ 

and  p*  rr. —  1  — u  {m' — 1)  =  d. 

Make  thefe  fubfiitutions  in  the  values  of— —  and*1-^ — 9 
,  .  t  *  m — I  nl — r. 

a:iu  we  obtain  the  following  equation ; 


Tclcfi 

— 


Telefcope. 


^  i/3  m'  2  ■ 


C 

u*[  im'+i ) 
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c(t  m -hi)  c(m  +  2) 
r  m - - — 7 — 1 

<2  tfztf2  «• 

«(m'  +  2)  4,  '  ,  ,  w  N  ,  4 «(w'+i)  (m — I) 

— r-7T^  +  »  (3W  +0  (w — x)  4 — - - r - ;  — 

m  *  «  /  V  '  ff?  fl' 

1/(3 ffl+2)  (tw — ■<  )2 
mr 
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In  this  cafe  - 


r  1. 


For  becaufe  —  w  £  . 

«  d 


I  TeleftfJ 


and  «  : 
fore  ~ 


,  1  1  ,  1 

we  nave  1  4-  T  =  - ,  and  7 
1  0  a  b 


■  1 .  There- 


Arrange  thefe  terms  in  order,  according  as  they  are  fac- 
1  1  1  r 

tors  of  ^7,  ^77,  j,  or  independent  quantities.  It  puts, 

on  this  form : 

c  (m-l-2)  1  ,  1 

X  — _  cf(2m+x)X  -■ 

m  a 2  v  1  t  n 


put 


- ”  -|™  1  • 

a  1 


1  2  ,  .  ,  ,  1 

—  —  -  1  m  place  of  — 
a2  a  1  1  *  a 


Therefore,  in  our  final  equation, 
I  in  place  of  7 


,  and  - 
a 


and  it  becomes 


A — C  B-fD-aC 


u{m  2) 


4«/(/7z'-Li )  (m- 


(2  ) 

-f-l)  [m — 1)  — ui ml7, — 


X  -71  — 


■  -f-E  4-D  —  C  =  o. 
Thus  have  we  arrived  at  a  common  affeded  quadratic 


/  n 


m  '  a 

u  (  3  nl- f-2)  (  m —  1  )2 
m( 


;+cm2+u2(smf 


equation,  where  -  is  the  unknown  quantity.  It  has  the 


common  form  p  x  2  -{-  q  x  -j-  r  =  o,  where  p  is  ==  A— C,  q 
is  equal  to  2  C— -J3 — D,  r  is  equal  to  E  +  D  —  C,  and  .v  is 


Eet  A  be  the  coefficient  of  —7,  B  that  of  ~  C  that  of 

/ 1 4  s>  7 


equal  to 


D  that  of  ,  and  E  the  fum'  of  the  independent  quan- 
c  (m- j-2) 


Divide  the  equation  by^,  and  we  have  x2  -*}-  J* 


=  0.  Make* 


tity  ;  that  is,  let  A  be 
u  (n'~ f-2  ) 


,  D  =  u2  (2  m'~ j-2) 


B  =  c  (2  w-f-i),  C 
4  u  (m'-j-i )  (w  —  1) 


This  gives  us  finally  - ,  or  x 


and  t  <=  and  we  have 

1 


;  —  i  s  r±r  \/-£  s1 


-t. 


and  E 

« (.WH 


=  cwa4~M2(3^+0  (**  —  j  )  —  «3 

■2)  (m  — 1)» 


This  value  of  -  is  taken  from  a  fcale  of  which  the  unit 


Our  final  equation  becomes 

a  JL  SL  D 

+  E  = 


is  half  the  radius  of  the  ifofceles  lens  which  is  equivalent  to 
the  firfl  lens,  or  has  the  fame  local  diltance  with  it.  We 


mull  then  find  (on  the  fame  fcale)  the  value  of  b,  viz.-  —  f, 


which  is  alfo  the  value  of  cl .  Having  obtained  ar>  we  mull 

11  1 


The  coefficients  of  this  equation  and  the  independent  quan  .  .  . 

tity  are  all  known,  from  our  knowledge  of  m,  dm,  dm  ;  fmd  means  of  the  equatl0«  nt^a'~~b'  and  there‘ 

and  we  are  to  find  the  values  of  a  and  a!,  and  from  them 


and  n  —  1  to  find  the  valued  of  b  and  b 

But  it  is  evidently  an  indeterminate  equation,  becaufe 
there  are  two  unknown  quantities ;  fo  that  there  may  be  an 
infinity  of  folutions.  It  raufl  be  rendered  determinate  by 
means  of  fome  ether  conditions  tb  which  it  may  be  fub- 
jebled.  i  hefe  conditions  mufl  depend  on  fome  other  cir- 
cumllances  which  may  dired  our  choice. 

One  circumllance  occurs  to  us  which  we  think  of  very 
great  consequence.  In  the  paffage  of  light  from  one  fub- 


fore  7  =  7  —  7.  But  x=  u.  Therefore  7  =7  +  u , 
b  a  n  n  0  a!  7 


-4-  u — 1. 
a  1 

Thus  is  our  objed-glafs  conllruded  ;  and  we  mull  deter¬ 
mine  its  focal  diflance,  or  its  reciprocal  -p-.  This  is  —  m—  1 
— u  (mf — 1 ) . 

All  thefe  radii  and  diftances.are  meafured  on  a  fcale  of 


fiance  to  another,  there  is  always  a  confiderable  portion  re-  which  n  is  the  unit.  But  it  is  more  convenient  to  meafure 
fle&ed  from  the  pollerior  furface  of  the  firfl  and  from  the  every  thing  by  the  focal  diilance  of  the  compound  objed- 
anterior  furface  of  the  la.ll ;  and  this  refledion  is  more  copious  glafs.  This  gives  us  the  proportion  which  all  the  dillances 
in  proportion  to.  the  relra&ion.  This  lofs  of  light  will  bear  to  it.  Therefore,  calling  P  unity,  in  order  to  obtain 
therefore  be  dimmifhed  by  making  the  internal  furlaces  of  1 

the  lenfes  to  coincide  ;  that  is,  by  making  b  =  a!.  This  will  “  on  ^  we  bave  only  to, (late  the  analogy  m  —  1  — » 
be  attended  with  another  advantage.  II  we  put  between  the  j  j  » 

glades  a  fubllance  of  nearly  the  fame  refracting  power,  we  (mf—i)  :  1  =  -  ;  -r-,  and  A  is  the  radius  of  our  firfl  furface 

2!  Stett  prevtnt  S  lof?r  °i  light)  b.Ut  we  meafured  on  a  fcale  of  which  P  is  the  unit. 
fhaH  greatly  dimmilh .the  errors  which  anfe  from  an  tmper-  If>  in  the  forinula  which  exprtffes  the  final  equation  for 


fed  polifh  of  the  furfaces.  We  have  tried  this,  and  find  the 
effed  very  furprifing.  The  lens  being  polilhed  immediately 
.after  the  figure  has  been  given  it,  and  while  it  was  almofl 
impervious  to  light  by  reafon  of  its  roughnefs,  which  was 
iliij  fenlible  to  the  naked  eye,  performed  as  well  as  when 
iiniihed  in  the  finell  manner. 

A.  B.  1  his  condition,  by  taking  away  one  refradion, 
obliges  us  to  increafe  thofe  which  remain,  and  therefore  in- 
creafes  the  fphcrical  aberrations.  And  fince  our  formula 


the  value  of  t  Ihould  be  politive,  and  greater  than 

the  equation  has  imaginary  roots  ;  and  it  is  not  poffible 
with  the  glalfes  employed,  and  the  conditions  a  flamed,  to 
corred  both  the  chromatic  and  fpherical  aberrations. 

If  t  is  negative  and  equal  to  |  s  2,  the  radical  part  of  the 


value  is  o,  and  -  2= 

7  n 


But  if  it  be  negative  or 


do  not  fully  remove  thole  (by  reafonof  thefindl quintit^  pofitlve,  but  lefs  than  $  s  %  the  equation  has  two  real  roots, 
negle&ed  in  the  procefs  ,  it  is  uncertain  whether  this  con-  wll'cl1  Wl!4  Elve  two  conftruflions.  That  is  to  be  prefen  ed 


dition  be  the  moll  eligible, 
argument  to  the  contrary. 

.Let  us  fee  what  determination  this  gives  us* 


We  have,  however,  no  direft  "’hich  gives  the  ‘malleft' curvature  of  the  furfaces ;  becaufe, 

lince  in  our  formulae  which  determine  the  fpherical  aberra- 


tion  fome  quantities  are  negledled,  thefe  quantities  are  al- 


wavs 


TEL  [  3SJ 

Tcl<C:<'pc.  wavs  greater  when  a  large  arch  (that  is*  an  arch  of  many 


degrees)  is  employed.  No  radius  fhould  be  admitted  which 
is  much  lefs  than  -f  of  the  focal  diftance. 

All  this  procefs  will  be  made  plain  and  eafy  by  an  ex¬ 
ample. 

Very  careful  experiments  have  fhown,  that  in  common 
crown-glafs  the  fine  of  incidence  is  to  the  fine  of  refraction 
as  i  >5  26  is  to  I,  and  that  in  the  generality  of  flint-glafs  it 
d  m 

is  as  1,604  to  1.  Alfo  that  =  0,6054  =  u .  There- 

m  —  I 

.1  =  0,604;  c  =  = 

0,87086.  By  thefe  numbers  we  can  compute  the  coeffi¬ 
cients  of  our  final  equation.  We  (hall  find  them  as  follows: 

A  = 


fore  m — 1:210,526;  m>- 


B  =r 
C  = 
D  = 
E  = 


2,012 

3>5*9 

1,36° 

— 0,526 
1,8659 


B  4-  D  —  2C 


■  E  +  D  —  C  =  o.  A  — C 


and  the 
0,283 


a  2 


P  x2  +  qx  +  r  ■=:  o 

0,283 


0,652* 


=  0,434,  and 


0,02 

0,652* 


_  9  _ 

'  ~V 


0,0307. 

0,434- 


gives  us  the  final  quadratic  equation  — * - — - - 0,0307 


have  —  4^  =  0  217,  and 


]  TEL 

LafUy,  g  =s  m  «—  1  —  u  (m*  — •  I ) 


;  0,1603,  and  P 


Telefcope, 


- — , — ",  =  6,2383. 

0,1603  3  0  u 

Now  to  obtain  all  the  meafures  in  terms  of  the  focal  di- 
fiance  P,  we  have  only  to  divide  the  meafures  already 
found  by  6,2383,  and  the  quotients  are  the  meafures 
wanted. 


Therefore  a  = 


V  = 
P  = 


2,0166 

6^i8i  =  0'^5 

—  °>3r798 

—  0,3179s 

1,5825 


,  _  M>.837  _ 
-6,2383- 


9-87a 

6,2383 


The  general  equation  (p.35  2. 1. 17.),  when  fubje&ed  to  the 

^  _  Q 

affumed  coincidence  of  the  internal  furfaces,  is - 1 — *  — 


=  0,652; 


B+D  —  2  C  is  =  0,283  ;  and  E+D  —  C  is  =  — 0,020; 
equation  with  numerical  coefficients  is  °*^<'2 


- —  0,020  ~  o,  which  correfponds  to  the  equation 
We  mull  now  make 


This 


—  o.  To  folve  this,  we 

7 —  0,047  I.  Prom  this  take  /,  which  is  = —  0,0307  (that 
is,  to  0,047  I  add  0,0307 ),  and  we  obtain  0,0778,  the  fquare 

root  of  which  is  =  0,2789.  Therefore,  finally,  -  = 

0,2170^:0,2789,  which  is  either  0,4959  or  —  0,0619. 
It  is  plain  that  the  firfi  muft  be  preferred,  becaufe  the  fe- 
cond  gives  a  negative  radius,  or  makes  the  firfi  furface  of 
the  crown-glafs  concave.  Now  as  the  convergence  oL  the 
rays  is  to  be  produced  by  the  crown-glafs,  the  other  fur- 
face  muft  become  very  convex,  and  occafion  great  errors  in 
the  computed  aberration.  We  therefore  retain  0,4959  for 

the  value  of  ~,  and  a  is  = - — ,  =  9.0166 

a  c,4959  2  °ID°‘ 


IF  it  be  intended  that  the  focal  diftance  of  the  objedt- 
glafs  iliall  be  any  number  n  of  inches  or  feet,  we  have  only 
to  multiply  each  of  the  above  radii  by  /?,  and  we  have  their 
lengths  in  inches  or  feet. 

Thus  we  have  completed  the  inveftigation  of  the  con¬ 
firmation  of  a  double  object- glafs.  Although  this  was  in¬ 
tricate,  the  final  refult  is  abundantly  fimple  for  pra&ice, 
efpecially  with  the  affi fiance  of  logarithms.  The  only 
troublefome  thing  is  the  preparation  of  the  numerical  coef¬ 
ficients  A,  B,  C,  D,  E  of  the  final  equation.  Stri&  at¬ 
tention  muft  alfo  be  paid  to  the  poiitive  and  negative  figns 
of  the  quantities  employed. 

We  might  propofe  other  conditions.  Thus  it  is  natural 
to  prefer  for  the  firfi  or  crown-glafs  lens  fuch  a  form  as  fhall 
give  it  the  fmalleft  poffible  aberration.  This  will  require  a 
fmall  aberration  of  the  flint-glafs  to  correct  it.  But  a 
little  reflection  will  convince  us  that  this  form  will  not  be 
good.  The  focal  diftance  of  the  crown-glafs  muft  not  ex¬ 
ceed  one-third  of  that  of  the  compound  glafs  ;  thefe  two 
being  nearly  in  the  proportion  of  dm'  —  d m  to  d m\ 
Therefore  if  this  form  be  adopted,  and  a  be  made  about  }th 
of  b ,  it  will  not  exceed  yth  of  P.  Therefore,  although  we 
may  produce  a  mod  accurate  union  of  the  central  and  mar¬ 
ginal  rays  by  oppofitc  aberrations,  there  will  be  a  confider- 
able  aberration  ot  fome  rays  which  are  between  the  centre 
and  the  margin. 

It  is  absolutely  impoffible  to  collefl  into  one  point  the 
whole  ray-s  (though  the  very  remoteft  rays  are  united  with 
the  central  rays),  except  in  a  very  particular  cafe,  which  can¬ 
not  obtain  in  an  ebje£b glafs  ;  and  the  fmall  quantities  which 
are  negle&ed  in  the  formula  which  we  have  given  for  the 
fpherical  aberration,  produce  errors  which  do  not  follow  any 
proportion  of  the  aperture  which  can  be  expreffed  by  an 
equation  of  a  manageable  form.  When  the  aperture  is  very 
large,  it  is  better  not  to  correct  the  aberration  for  the 


To  obtain  b,  ufe  the  equation  ~  ~  _  1,  which  gives  whole  aperture,  but  for  about  |ths  of  it.  When  the  rays  cor- 


^  ~  — ■  1,  which  gives 

:  0,5041,  and  therefore  a  convex  furface.  b  is  there- 


1 

fore  =r  - ,  —  1,0827. 

0,5041’  ^ 


■0,5041. 


d  is  the  fame  with  b ,  and  ”,  =  - 
a 

To  obtain  b\  ufe  the  equation  y  zz.  +  v, 
0,605 4,  and  ”,  =r  —  0,504 1 . 


Now  u  — 


and  fince  it  is  pofitive,  the  furface  is  concave,  b'  zz 
=  91872. 
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The  fum  of  thefe  is  o,  \  c 1 3 ; 
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refponding  to  this  diftance  are  made  to  coincide  with  the 
central  rays  by  means  of  appofite  aberrations,  the  rays  which 
are  beyond  this  diftance  will  be  united  with  fome  of  thofe 
which  are  nearer  to  the  centre,  and  the  whole  diffufion  will 
be  confiderably  diminilhed.  Dr  Smith  has  illuftrated  this 
in  a  very  perfpicuous  manner  in  his  theory  of  his  Catoptric 
Microlcope. 

But  although  we  cannot  adopt  this  form  of  an  obje&- 
glafs,  there  may  be  other  coniiderations  which  may  lead  us 
to  prefer  fome  particular  form  of  the  crown  glafs,  or  ot  the 

A 

flint-glafs.  We  (hall  therefore  adapt  our  general  equation  —j 

BCD  . 

- —  —  —  —  4-  E  ;=  o  to  this  condition. 

a  a'  *  a  1 

Y  y  There- 


TEL 


>  TEL  [354 

Tele feftpe.  Therefore  let  h  exprefs  tin's  fele&ed  ratio  of  the  two  ra¬ 

dii  of  the  crown-glafs,  making’  -j  ~  h  (remembering  always 

that  a  is  pofitive  and  b  negative  in  the  cafe  of  a  double  con¬ 
vex,  and  h  is  a  negative  number). 


n  the  unit  of  our  formula  of  aberration,  ~  — r*  There¬ 
fore  1  and  -  -=  : - 7. 

a  a  a  I  —  b 

I 


fo: 


and  t  = 


Therefore  s  rr 
-E) 


C 

Then,  finally, 


and  t  — 


C 


1 

a 


D 


,  .ABC 
general  equation  —  _  —  —  ^  g 


+  E  = 


.  A  A 

then  —  —  — ; 
0*  4  9 


and  we  have  -7 -  4. 

a  *  1 * *  a' 


becomes 

D 


■E- 


4 

i>36° 


0,536 


=  o.  Then  j  : 
=  —  0,4444. 


We  had  -r=i 
a  2 


Teiefcopf, 


and  7  =  — 


With  this  condition  we  have  7  =  But  when  we  make 

£  0 


Now  fub Hit  ute  this 
in  the  general  equation,  and  change  all  the  figns 


(which  Hill  preferves  it  —  o),  and  we  obtain 
C  D  _  A  B 

a’1+  a  ~  E~  {i-by+  l-b~°- 

By  this  equation  we  are  to  find  y,  or  the  radius  of  the 

anterior  furface  of  the  flint-glafs.  The  equation  is  of  this 

q 

form  f>x* 1-\-qx-\-r~c,  and  we  muft  again  make  s  =  - , 
r  .  D  1  (  B 


_ 

-=-;i±y 

It  may  be  worth  while  to  take  a  particular  cafe  of  this 
condition.  Suppofe  the  crown  glafs  to  be  of  equal  convexi¬ 
ties  on  both  Tides.  This  has  fome  advantages  :  We  can  tell 
with  precifion  whether  the  curvatures  are  precifely  equal, 
by  mealuring  the  focal  diilance  of  rays  refleded  back  from 
its  pofterior  furface.  Thefe  diitances  will  be  precifely  equal. 
Now  it  is  of  the  utmoft  importance  in  the  conftrudion  of 
an  objed-glafs  which  is  to  correct  the  fpherical  aberration, 
that  the  forms  be  precifely  fuch  as  are  required  by  our  for¬ 
mulas. 

In  this  cafe  of  a  lens  equally  convex  on  both  Tides 


Subftitute  this  value  for  -  in  the 
a 


and  -p*  is  the  fame  as  in  the  former  cafe,  viz*  0,1603* 

Having  all  thefe  reciprocals,  we  may  find  0,  b,  a,  bf9  and 
P  \  and  then  dividing  them  by  P,  we  obtain  finally 
0  =:  0,3206 

b  - - —  0,3206 
a'  == —  0,3201 
&=  I>533 

P=  1, 

By  comparing  this  obje£l-gIafs  with  the  former,  we  may 
remark,  that  diminifhing  0  a  little  increafes  b9  ar.d  in  this 
refpedl  improves  the  lens.  It  indeed  has  diminifhed  b'9  but 
this  being  already  confiderable,  no  inconvenience  attends  this 
diminution.  But  we  learn,  at  the  fame  time,  that  the  advan¬ 
tage  mvjl  be  very  fmall ;  for  wc  cannot  tliminifh  a  much  more, 
without  making  it  as  fmall  as  the  fmalleft  radius  or  the  ob- 
jedLglais.  T  his  proportion  is  therefore  very  near  the  maxi¬ 
mum,  or  heft  pofTiblc ;  and  we  know  that  in  fuch  cafes,  even 
confiderable  changes  in  the  radii  will  make  but  fmall  changes 
in  the  refult  :  for  thefe  reafons  we  are  difpofed  to  give  a 
firong  preference  to  the  firft  conftru&ion,  on  account  of  the 
other  advantages  which  we  {bowed  to  attend  it. 

As  another  example,  we  may  take  a  cafe  which  is  very 
nearly  the  general  pra&ice  of  the  London  artifts.  The  ra¬ 
dius  of  curvature  for  the  anterior  furface  ol  the  convex 
crown-glafs  is  £ths  of  the  radius  of  the  pollerior  furface,  fo 
that  h “  This  being  introduced  into  the  determinate 
equation,  gives 

a  ^  0,2938  a’  = —  0,3443 

b  z=z — 0,3526  b  ~  I, *474 

As  another  condition,  we  may  fuppofe  that  the  fecond 
or  flint-glafs  is  of  a  determined  form. 

This  cafe  is  folved  much  in  the  fame  manner  as  the  for¬ 
mer.  Taking  h  to  reprefent  the  ratio  of  a  and  bf9  we  have  y 

This  value  being  fubftituted  in  the  general 


and 


.  Now  change  all  the  figns, 
A  B 

+  —  =  o,  by  which  we 


C_?  +  E 
a  1 

D 


gives 
o.  This  gives  for 


0,6044 
— 0,6044, 
360” 


are  to  find  a\  This  in  numbers  is 

a  ~  a! 

—  0,526 

=  “T>36o“’  =  °’3867’and'=' 

Then  —4-  s  =  0,1933  ;  =  0,0374; 

and  y'-JS1 — / zzrtr  0,6941  ;  fo  that  j  =  0,1933  — 

0,6941.  This  gives  two  real  roots,  viz.  0,8874,  and 
*  0,5008.  If  we  take  the  firft,  we  fhall  have  a  convex 

anterior  furface  for  the  flint-glafs,  and  confequently  a  very 
deep  concave  for  the  pofterior  furface.  We  therefore  take 
the  fecond  or  negative  root  —  0,5008. 

We  find  y9  as  before,  by  the  equation  y  zr  -f*  v,  zz 
^>104 6,  which  will  give  a  large  value  of  b\ 


I  —  h' 

.A  B  C  D  ,  ^  _  .  A 

equation  —  —  * 

B  ”  C 

~T  +  E  —  Ci  —  1 

_  B  _± 

the  final  equation  x1  +  s  x  +  t  —  o ,  s  —  and  t  _  ^ 

/  C  D  \  1  ,  . 

x  (e-  xr^k)*-— 1)  and 
v 


We  might  here  take  the  particular  cafe  of  the  flint-glafe 

1 

being  equally  concave  on  both  lides.  Then,  becaufe 

..  2  1  _ 

—  v,  and  in  the  cafe  of  equal  concavities 

it  is  fufficient  to  put  —  "  «  f°r  "<•  This  being  done,  the 

This 


:+E;+e  = 


A  B  Cu 

equation  becomes  -  “  ,  2 

b  .  ■  x(1£-i£f+B) 


gives  t  —  ajid  t  — 


We 
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We  imagine  that  thefe  cafes  are  fufScient  for  fhowimj 
the  management  of  the  general  equation;  and  the  example  of 
the  numerical  folntion  of  the  firft  cafe  affords  inftances  of 
the  only  niceties  which  occur  in  the  procefs,  viz.  the  proper 
employment  of  the  poiitive  and  negative  quantities. 

We  have  oftener  than  once  obfervea,  that  the  formula  is 
not  perfc&ly  accurate,  and  that  in  very  large  apertures  er¬ 
rors  will  remain.  It  is  proper  therefore,  when  we  have  ob¬ 
tained  the  form  of  a  compound  objeft-glafs,  to  calculate  tri¬ 
gonometrically  the  progrefs  of  the  light  through  it ;  and  if 
we  find  a  conftderable  aberration,  either  chromatic  or  fphe- 
tical,  remaining,  we  mud  make  fuch  changes  in  the  curva¬ 
tures  as  will  correct  them.  We  havt  done  this  for  the  firft 
example  ;  and  we  find,  that  if  the  focal  diftance  of  the  com¬ 
pound  objedb  glafs  be  ico  inches,  there  remains  of  the  fphe- 
rical  aberration  nearly  35-th  of  an  inch,  and  the  aberration 
of  colour  is  over  corrected  above  -5-th  of  an  inch.  Fhe  fir  ft 
aberration  has  been  diminiflied  about  6  times,  and  the  other 
about  30  times.  Both  of  the  remaining  errors  will  be  di- 
minifhed  by  increafmg  the  radius  of  the  inner  furfaces. 
This  will  diminifh  the  aberration  of  the  crown -glafs,  and 
will  diminifh  the  difperfion  of  the  flint  more  than  that  of 
the  crown.  But  indeed  the  remaining  error  is  hardly  worth 
our  notice. 

It  is  evident  to  any  perfon  converfant  with  optical  difeuf- 
fior.s,  that  we  fhall  improve  the  corre&ion  of  the  fpherical 
aberration  by  diminifhing  the  reflations.  If  we  employ 
two  lenfes  for  producing  the  convergency  of  the  rays  to  a 
real  focus,  we  fhall  reduce  the  aberration  to  ^th.  1  here- 
fore  a  better  achromatic  glafs  will  be  formed  of  three  lenfes, 
tv\o  of  which  are  convex  and  of  crown-glafs.  The  refrac¬ 
tion  being  thus  divided  between  them,  the  aberrations  are 
kfl'ened.  There  is  no  occafion  to  employ  two  concave  lenfes 
of  flint-glafs  ;  there  is  even  an  advantage  in  ufing  one.  The 
aberration  being  confiderable,  lefs  of  it  will  ferve  for  correc¬ 
ting  the  aberration  of  the  crown-glafs,  and  therefore  fuch 
a  form  may  be  feledted  as  has  little  aberration.  Some  light 
is  indeed  loft  by  thefe  two  additional  furfaces  ;  but  this  is 
much  more  than  compenfated  by  the  greater  apertures  which 
we  can  venture  to  give  when  the  •curvature  of  the  furface  is 
fo  much  dimiiiifhed.  We  proceed  therefore  to 

The  ConJlruElion  of  a  Triple  Achromatic  Olj  eft -glafs. 

It  is  plain  that  there  are  more  conditions  to  be  afTumed 
before  we  can  render  this  a  determinate  problem,  and  that 
the  invelligation  mud  be  more  intricate.  At  the  fame 
time,  it  muit  give  us  a  much  greater  variety  of  conftruc- 
tions,  in  confequence  or  our  having  more  conditions  necef- 
fary  for  giving  the  equation  this  determinate  form.  Our 
limits  will  not  allow  us  to  give  a  full  account  of  all  that 
may  be  done  in  this  method.  Wc  {hall  therefore  content 
ourfelves  with  givmg  one  cafe,  which  will  fufficiently  point 
out  the  method  of  proceeding.  We  {hall  then  give  the 
refults  in  fome  other  eligible  ’cafes,  as  rules  to  artifts  by 
which  they  may  conflrutft  fuch  glades. 

Let  the  firft  and  fecond  glades  be  of  equal  cuivatures  on 
both  ddes  ;  the  firft  being  a  double  convex  of  crown-glafs, 
and  the  fecond  a  double  concave  of  dint -glafs. 

Still  making  n  the  unit  of  our  calculus,  we  have  in  the 

firft  place  a  nr  —  h,  z=  —  a  ,  =  b .  Therefore  ~  = 

—  (~ — 7),  or  ~  ~  —  *  *=  —  1.  Therefore  the  e- 
\abJ  n  n 

d  m  d  m'  d  m"  u 

4-  =  o  becomes  u  —  1  +  7;  = 

tl  ^  Ti 

1  1 
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quation  ~  + 


O,  or  ■ 


1  ~  —  1.  Let  us  call  this  value  u . 


We  have 


P 

1 

P 


C-Z  ffl  - —  I 


?  =  “  O' 


Os 


(m  —  i)j  -p  =-T  +7-  + 


—  mljru  (m  - 


And  if  we  make 


P  '  P 

m  —  C ,  we  fhall  have 


»i). 

-C, 


+  u'  (m  — 
(«*’  —  0> 


1).  Alfo  =  r 
1  r 

=  m  —  m',  =  —  C. 


The  equality  of  the  two  curvatures  of  each  lens  gives  ~ 


Therefore  -  = 
a 


1 


i 

=*  yt  =  Z  ;  ani 


V  a’  n  a 

Subftitutmg  thefe  values  in  the  equation  (p.  351 
par.  5.),  we  obtain  the  three  formula, 

.  1  c(m+2) 

I.  -  cm  — T  £  (2  m  -f  I  J  - - 


col.  2. 


-  m  2  -f  1  (  2  mf  -f-  1 )  “ 

2  ( m'  -f*  1  )  ( m  —  l) 


m  — {—  2 


4  m 

(3CT'+  *)  («— 0 


4  m 

(3  m'  +  2)  (m—  l)* 


mf 
c  u' 


c  u 


(2^-f-i)  f«f  (w  +  ?) 


■  c  O  u% 


(3  *  +  0  + 


4  c  c*  u  (m  -|-  1  ) 


+ 


■  =  o* 


m  a  * 

c  c’2  u1  (3  m- f-  2) 
m  a"  1  fn 

Now  arrange  thefe  quantities  according  as  they  are  co- 

Let 


efficients  of 


1 


and  of  pprn  or  independent  quantities. 


the  coefficient  of  — -  be  A,  that  of  —  be  B,  and  the  in. 
cP  a 

dependent  quantity  be  C,  we  have 

A  =  1 «il±£  -  + 


and  C  —  c  m% 


(m  —  I  )  *f  f  u  : 


m 

C  (?_+jI  -j-  i-  (2m'-f  1)  +  (3  +  i) 

d  *  u  m  -\-  2) 


4  m 


cc 


m 


i  c  (  2  m  -f  1 ) 


Mr~f~2 _ 2  (w'-j-i)  ( m —  I  ) _ (]w'+2)  ( m — 1) 


4  m  rn!  .  m 

—  cc'u2(3  w  +  i). 

^  .  A  B 

Our  equation  now  becomes  —  —  C  =r  0. 

This  reduced  to  numbers,  by  computing  the  values  of  the 
.  M12  L207 

coeincients,  is  —  ~~i —  —  0,325 7  zz  o. 

This,  divided  by  1,312,  gives  s  —  —  0,92  ;  and^zr=  — 
0,2482  ;  —  l  s  rz  0,46  ;  ^  P  =  0,21  i6  ;  and  V  J  s2  —  t 
=  —to.  0,678 1 . 

And,  finally,  ^77  =  0,46  z±z  0,6781. 

This  has  two  roots,  viz.  0,2181  and  —  1,1381.  The 
laft  would  give  a  very  final}  radius,  and  is  therefore  reje&ed. 

the  — ,  we 

n " 


Now,  proceeding  with  this  value  of  and 

get  the  other  radius  b!\  and  then,  by  means  of  w,  we  get 
the  other  radius  which  is  common  to  the  four  furfaces. 

Then,  by  p-=  — —  c',  we  get  the  value  of  P. 

The  radii  being  all  on  the  fcale  of  which  n  is  the  unit, 
they  muft  be  divided  by  P  to  obtain  their  value  on  the 
fcale  which  has  P  for  its  unit.  This  will  give  us 
Y  y  2 


Te’efcorc. 


a” 

V' 

P  = 


T 


E 


L 

;  £',  : 


0,530 
1, 115 
•  0,3046 
1 , 


This  is  not  a  very  good  form,  becaufe  the  laft  furface  has 
too  great  curvature. 

We  thought  it  worth  while  to  compute  the  curvatures 
for  a  cafe  where  the  internal  furfaces  of  the  lenfes  coincide, 
m  order  to  obtain  the  advantages  mentioned  on  a  former  oc- 
cafion-  The  form  is  as  follows : 

The  middle  lens  is  a  double  concave  of  flint-glafs  ;  the 
laft  lens  is  of  crown-glafs,  and  has  equal  curvatures  on  both 
ftdes.  The  following  table  contains  the  dfmenfions  of  the 


glaffes  for  a  variety  of  focal  diftances. 

The  firft  column 

contains  the  focal  diftances 

in  inches  ; 

the  fecond  contains 

the  radii  of  the  firft  furface 

in  inches 

;  the  third  contains 

the  radii  of  the  poflcrior  furface  of  the  firft  lens  and  ante- 

rior  furface  of  the  fecond  ; 

and  the  fourth  column  has  the 

radii  of  the  three  remaining 

furfaces. 

P 

a 

by  a! 

V,  a",  £" 

I  2 

9.25 

6,17 

12,75 

24 

i8>33 

12,25 

25.5 

36 

27.33 

18,25 

38,17 

48 

36.42 

24.33 

50,92 

60 

45.42 

30.33 

63,58 

72 

54.5 

36,42 

76,33 

84 

63.5 

42,3 

89, 

96 

72,6 

48,5 

101,75 

108 

81,7 

54,5s 

1 14,42 

120 

92.7 

60,58 

127,17 
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perfion  were  carefully  taken  ;  but  there  is  great  diverfity,  Tclefcnp*, 

particularly  in  the  flint-glafs,  Wc  are  well  informed  that - - 

the  manufacture  of  this  article  has  confiderably  changed  of 
late  years,  and  that  it  is  in  general  lefs  refiadive  and  lefs 
dilperfive  than  formerly.  'L  his  muft  evidently  make  a  chanoe 
in  the  forms  of  achromatic  glaffes.  The  proportion  of  the 
focal  diftance  of  the  crown-glaffes  to  that  of  the  flint  muft 
be  increaled,  and  this  will  occafton  a  change  io  the  curva¬ 
tures,  which  fhall  correCt  the  fpherical  aberration.  We  ex¬ 
amined  with  great  care  a  parcel  of  flint- glafs  which  an  ar- 
tift  of  this  city  got  lately  for  the  purpofe  of  making  achro¬ 
matic  objeCt- glaffes,  and  alfo  fome  very  white  crown-glafs 
made  in  Leith  ;  and  we  obtained  the  following  meafures  : 
m  =  1,529  dm  142 

m‘ ~  I  >5  7  8  dm’  219  0,64^4^  * 

We  computed  fome  forms  for  triple  objeCt* glaffes  made 
of  thefe  glaffes,  which  we  fhall  fubjoin  as  a  fpecimen  of  the 
variations  which  this  change  of  data  will  occafion. 

If  all  the  three  lenfes  are  made  ifofceles,  we  have 


We  have  had  an  opportunity  of  trying  glaffes  of  this 
conftruCtion,  and  found  them  equal  to  any  of  the  fame 
length,  although  executed  by  an  artift  by  no  means  excel¬ 
lent  in  his  profeffion  as  a  glafs-grindcr.  This  very  circum- 
ftance  gave  us  the  opportunity  of  feeing  the  good  effeds  of 
interpofing  a  tranfparent  fubftance  between  the  glaffes.  We 
put  fome  clear  turpentine  varnifh  between  them,  which  com¬ 
pletely  prevented  all  refiedion  from  the  internal  furfaces. 
Accordingly  thefe  telefcopes  were  furprifingly  bright;  and 
although  the  rouohnefs  left  by  the  firft  grinding  was  very 
perceptible  by  the  naked  eye  before  the  glaffes  were  put 
together,  yet  when  joined  in  this  manner  it  entirely  dlfap- 
peared,  even  when  the  glaffes  were  viewed  with  a  deep 
magnifier. 

T  he  aperture  of  an  objed  glafs  of  this  conftrudion  of  30 
inches  focal  diftance  was  3-fth  inches,  which  is  conhderably 
more  than  any  of  Mr  Dollond’s  that  we  have  feen. 

If  we  fhould  think  it  of  advantage  to  make  all  the  three 
lenfes  ifofceles,  that  is,  equally  curved  on  both  furfaces,  the 
general  equation  wil  give  the  following  radii  : 

"<*=  +  0,639  fl'=—  0,5285  *"=1  +  0,6413 

£  =  —  0,639  £'=+0,5285  £''  =  —  0,64 1 3 

This  feems  a  good  form,  having  large  radii. 

Should  we  choofe  to  have  the  two  crown-glafs  lenfes 
ifofceles  and  equal,  we  muft  make 
«=  +  0/412  d  — — 0,9227  a>'=  +  0,6412 

b  = — 0,6412  V  =  +  0,5  967  b*  zz  —  0,6412 

This  form  hardly  differs  from  the  laft. 

Our  readers  will  recoiled  that  all  thefe  forms  proceed  on 
certain  meafures  of  the  refradive  and  difperfive  powers  of 
the  fubftances  employed,  which  are  expreffed  by  w,  m  9  d  rn , 
and  dm!  :  and  we  may  be  affured  that  the  formulae  are  fuffi- 
ciently  exad,  by  the  comparifon  (which  we  have  made  in 
one  of  the  cafes)  of  the  refult  of  the  formula  and  the  trigo¬ 
nometrical  calculation  of  the  progrefs  of  the  ravs.  Thc  er- 
ror  was  but  ^  th  of  the  whole,  ten  times  lefs  than  ano¬ 
ther  error,  which  unavoidably  remains,  and  will  be  con- 
fidered  prefently.  Thefe  meafures  of  refradion  and  dif- 


1  +  0,796 
bzz — 0,796 


a  ■ 

b  : 


a 


1''  =  +  0,502 
b '  —  —  0,502 


a  =  0,504 

b  =  —  0,504 


<  =  + 
b  =  — 


°5793 

o,793 


—  °»474 
+  0.474 
Or 

a'  =  —  0,475 
.  .  .  h  7=  0.475 

If  the  middle  lens  be  ilofceles,  the  two  crown-glafs  lenfe* 
may  be  made  of  the  fame  form  and  focal  diftance,  and  pla¬ 
ced  the  fame  way.  This  will  give  us 

a  = -f 0.705  a\  = — 0,475  a"„  — + 0,705 

^==  — o,;_47  *'=  +  0,475  *  =  —  0.5+7 

N.  B.  This  conftrudion  allows  a  much  better  form,  if  the 
meafures  of  refradion  and  difperfion  are  the  fame  that  we 
ufed  formerly.  For  we  fhall  have 

a  =  +  0,628  a  ~  —  0,579  07=-f-  0,628 

b—  —  °>749  £'=+0,579  £"= — 0,749 

And  this  is  pretty  near  the  pradice  of  the  London  opti¬ 
cians. 

We  may  here  obferve,  upon  the  whole,  that  an  amateur 
has  little  chance  of  fucceeding  in  thefe  attempts.  The  di¬ 
verfity  or  glaffes,  and  the  uncertainty  of  the  workman’s 
producing  the  very  curvatures  which  he  intends,  is  fo  great, 
that  the  objed- glafs  turns  out  different  from  our  expeda- 
tion.  The  artift  who  makes  great  numbers  acquires  a  pretty 
certain  guefs  at  the  remaining  error  ;  and  having  many  len¬ 
fes,  intended  to  be  of  one  form,  but  unavoidably  differing  a 
little  from  it,  lie  tries  feveral  of  them  with  the  other  two, 
and  finding  one  bettei  than  the  reft,  he  makes  ufe  of  it  to 
complete  tlie  fet. 

The  great  difficulty  in  the  conftrudion  is  to  find  the  ex- 
ad  proportion  of  the  difperfive  powers  of  the  crown  and 
flint  glafs.  The  crown  is  pretty  conftant ;  but  there  is 
hardly  two  pots  of  flint-glafs  which  have  the  fame  difperfive 
power.  Even  if  conftant,  it  is  difficult  to  meafure  it  accu¬ 
rately  ;  and  an  error  in  this  greatly  affeds  the  inftrument, 
bccaufe  the  focal  diftaqces  of  the  lenfes  muft  be  nearly  as 
their  difperfive  powers.  The  method  of  examining  this 
circumftance,  which  we  found  moft  accurate,  wras  as  fol¬ 
lows  : 

The  fun’s  light,  or  that  of  a  brilliant  lamp,  paffed  through 
a  fmall  hole  in  a  board,  and  fell  on  another  board  pierced 
alfo  with  a  fmall  hole.  Behind  this  was  placed  a  fine  prifin 
A  (fig.  10.),  which  formed  a  fpedrum  ROV  on  a  fereen 
pierced  with  a  fmall  hole.  Behind  this  was  placed  a  prifirn 
B  of  the  fubftance  under  examination.  The  ray  which  was 
refraded  by  it  fell  on  the  wall  at  JD,  and  the  diftance  of  its 
illumination  from  that  point  to  C,  on  which  an  unrefraded 
lay  would  have  fallen,  was  carefully  meafured.  This  fhow- 
ed  the  refradion  of  that  colour.  Then,  in  order  that  we 
might  be  certain  that  we  always  compared  the  reiiadion  of 

the 
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If  el  efc  opr.  the  fame  precife  colour  by  the  different  prifms  placed  at  B, 

* — we  marked  the  precife  pofition  ot  the  prifm  A.  wlien  the 
ray  of  a  particular  colour  fell  on  the  prifm  B.  This  was 
done  by  an  index  AG  attached  to  A,  and  turning  with  it, 
when  we  caufed  the  different  colours  of  the  fpedlrum  form¬ 
ed  by  A  to  fall  on  B.  Having  examined  one  prifm  B  with 
refpedl  to  all  the  colours  in  the  fpedtrum  formed  by  A,  we 
put  another  B  in  its  place.  Then  bringing  A  to  all  its  for¬ 
mer  portions  fucceflively,  by  means  of  a  graduated  arch 
HGK,  we  were  certain  that  when  the  index  was  at  the  fame 
divifion  of  the  arch  it  was  the  very  ray  which  had  been 
made  to  pafs  through  the  firfl  prifm  B  in  a  former  experi¬ 
ment.  We  did  not  folicitoufly  endeavour  to  find  the  very 
extreme  red  and  violet  rays  ;  becaufe,  although  we  did  not 
learn  the  whole  difperfions  of  the  two  prifms,  we  learned 
their  proportions,  which  is  the  circumftance  wanted  in  the 
conftrudlion  of  achromatic  glafle3.  It  is  in  vain  to  attempt 
this  by  meafuring  the  fpedlrums  themfelves  ;  for  we  cannot 
be  certain  of  fekdling  the  very  fame  colours  for  the  compa* 
rifon,  becaufe  they  fucceed  in  an  infenfible  gradation. 

The  intelligent  reader  will  readily  obferve,  that  we  have 
hitherto  proceeded  on  the  fnppoiition,  that  when,  by  means 
of  contrary  rt fractions,  we  have  united  the  extreme  red  and 
violet  rays,  we  have  alfo  united  all  the  others.  But  this  is 
quite  gratuitous.  Sir  Ilaac  Newton  would,  however,  have 
made  the  fame  fnppofition  ;  for  lie  imagined  that  the  diffe¬ 
rent  colour  divided  the  fpedlrum  formed  by  all  fubflances 
in  the  proportions  of  a  rnufical  canon.  This  is  a  miflake. 
When  a  fpedlrum  is  formed  by  a  prifm  of  crown -glafs,  and 
another  of  precifely  the  fame  length  is  formed  by  tire  lide  of 
it  by  a  priim  of  flint-glals,  the  confine  between  the  green 
and  blue  will  be  found  precifely  in  the  middle  of  the  fir  it 
fpedlrum,  but  in  the  fecond  it  will  be  confiderably  nearer  to 
the  red  extremity.  In  fnort,  different  fubflances  do  not 
difperfe  the  colours  in  the  fame  proportion. 

The  effedt  of  this  ii  rationality  (io  to  call  it)  of  difperfion, 
will  appear  plainly,  we  hope,  in  the  following  manner  :  Let 
A  ( fig.  9.  A)  repreierst  a  fpot  of  white  folar  light  falling  per¬ 
pendicularly  on  a  wall.  Suppofe  a  prifm  of  common  glais 
placed  behind  the  hole  through  which  the  light  is  admitted, 
with  its  refradtingan.de  facing  the  left  hand.  It  will  refradt 
the  beam  of  light  to  the  right,  and  will  at  the  fame  time 
difperfe  this  heterogeneous  light  into  its  component  rays, 
carrying  the  extreme  red  ray  from  A  to  R,  the  extreme 
orange  horn  A  to  O,  the  extreme  yellow  from  A  to  Y,  &c. 
and  will  form  the  nfual  prifmatic  fpedlrum  ROYGBPVC. 
If  the  whole  length  RC  be  divided  into  1000  parts,  we 
ftiall  have  (when  the  whole  refradtion  AR  is  fmall)  RO 
very  neaily  25,  RY=200,  RG  =  3^3,  RB— 500,  Rl’  = 
667,  RV  =  778,  find  RC  =  icoo;  this  being  the  propor¬ 
tion  obferved  in  the  differences  of  the  fines  of  ret ra diion  by 
Sir  ifaac  Newton. 

Perhaps  a  refradting  medium  may  be  found  fucli,  that  a 
prifm  made  of  it  would  refradl  the  white  light  from  A  ,  in 
the  tipper  line  of  this  figure,  in  fuch  a  manner  that  a  fpec- 
trum  ROYG'B'PVC  fhall  be  formed  at  the  fame  di- 
llance  from  A',  and  of  the  fame  length,  but  divided  in  a  dif¬ 
ferent  proportion.  We  do  not  know  that  fuch  a  medium 
has  been  found  ;  but  w’e  know  that  a  prifm  of  flint-glafs 
has  its  refradlive  and  difperfive  powers  fo  conftituted,  that 
if  A'H'  be  taken  about  of  AR,  a  fpot  of  white  light, 
formed  by  rays  falling  perpendicularly  at  IT  ,  will  be  fo  re- 
fradted  and  difperfed,  that  the  extreme  red  ray  will  be  car¬ 
ried  from  H'  to  R',  and  the  extreme  violet  from  IT  to  C;, 
and  the  intermediate  colours  to  intermediate  points,  forming 
a  fpedtrum  refembling  the  other,  blit  having  the  colours  more 
conilipated  towards  R',  and  more  dilated  towards  C  ;  fo 
that  the  ray  which  the  common  glafs  carried  to  the  middle 


B'  of  the  Tclefcope. 


point  B  of  the  fpedtrum  RC  is  now  in  a  point 
fpedtrum  R'C ,  confiderably  nearer  to  R\ 

Dr  Blair  has  found,  on  the  other  hand,  that  certain  fluids, 
particularly  fuch  as  contain  the  muriatic  acid,  when  formed 
into  a  prifm,  will  refradt  the  light  from  H"  (in  the  lower 
line)  fo  as  to  form  a  fpedtrum  R'C7  equal  to  RC,  and  as 
far  removed  from  A"  as  RC  is  from  A,  but  having  the  co¬ 
lours  more  dilated  toward  R  ,  and  more  conilipated  to¬ 
ward  C,  than  is  obferved  in  RC;  fo  that  the  ray  w'hich  wus 
carried  by  the  prifm  of  common  glafs  to  the  middle  point 
B  is  carried  to  a  point  B",  confiderably  nearer,  to  C7. 

Let  us  now  fuppofe  that,  inftead  of  a  white  fpot  at  A, 
wTe  have  a  prifmatic  fpedtrum  AB  (fig.  9.  B),  and  that  the 
prifm  of  common  glafs  is  applied  as  before,  immediately  be¬ 
hind  the  prifm  which  forms  the  fpedtrum  AB.  We  know 
that  this  will  be  refradted  fidewife,  and  w  ill  make  a  fpedtrum 
ROYGBPC,  inclined  to  the  plane  of  refradtion  in  an  angle 
of  450;  fo  that  di awing  the  perpendicular  RC',  we  have 

RC'=C  C. 

We  alfo  know  that  the  prifm  of  flint-glafs  would  refradl. 
the  fpedtrum  formed  by  the  firfl  prifm  on  EHF,  in  fuch  a 
manner  that  the  red  ray  will  go  to  R,  the  violet  to  C,  and 
the  intermediate  rays  to  points  0,  y,  g>  b ,  />,  v,  fo  fituated 
that  O  0  is  =  R  O'  of  the  other  figure  ;  Y y  is  =  R  Y  of 
that  figure,  G^=RG,  &c.  Thefe  points  muft  there¬ 
fore  lie  in  a  curve  R  oy  g  bp  v  C,  which  is  convex  toward 
the  axis  R'C'. 

In  like  manner  wre  may  be  allured  that  Dr  Blair’s  fluid 
will  form  a  fptdlrum  R  0  )'  £  b’ p  ,  v'  C,  concave  toward 
R'C. 

Let  it  be  obferved  by  the  wray,  that  this  is  a  very  good 
method  for  .difcovering  whether  a  medium  difperfes  the  light, 
in  the  fame  proportion  with  the  prifm  which  is  employed 
for  forming  the  firft  fpedtrum  AB  or  EF.  It  difperfes  in 
the  fame  or  in  a  different  proportion,  according  as  the  ob¬ 
lique  fpedtrum  is  fhaight  or  crooked;  and  the  exadt'propGu>. 
tion  correlponding  to  each  colour  is  had  by  meafuring  the, 
ordinates  of  the  curves  R  b  C  or  R  V  C. 

Having  formed  the  oblique  fpedlrum  RBC  by  a  prifm  of 
common  glafs,  we  know  that  an  equal  priim  of  the  fame 
glafs,  placed  in  a  contrary  pofition,  will  bring  back  all  the 
rays  from  the  fpedlrum  RBC' to  the  fpedlrum  AB,  laying 
each  colour  on  its  former  place. 

In  like  manner,  having  formed  the  oblique  fpedlrum 
R  £  C  by  a  priim  of  flint-glafs,  we  know  that  another  prifm 
of  flint-glafs,  placed  in  the  oppofite  diredlion,. will  bring  all 
the  rays  back  to  the  fpedlrum  EHF. 

But  having  formed  the  oblique  fpedlrum  RBC  by  a  prifm 
of  common  glafs,  it  we  place  the  flint-glafs  prifm  in  the  con¬ 
trary  pofition,  it  will  bring  the  colour  R  back  to  E,  and 
the  colour  C  to  F  ;  but  it  wall  not  bring  the  colour  B  to 
H,  but  to  a  point  h ,  fuch  that  Bh  is  equal  to  £H,  and  b  B 
to  h  H.  In  like  manner,,  the  oilier  colours  will  not  be 
brought  back  to  the  flraight  line  EHF,  but  to  a  curve 
E  b  F,  forming  a  crooked  fpedlrum. 

In  like  manner,  the  fluids  difeovered  by.  Dr  Blair,  when 
employed  to  bring  back  the  oblique  fpedlrum  RBC  formed 
by  common  glafs,  will  bring  its  extremities  back  to  E  and 
F,  and  form  the  crooked  fpedlrum  E/6'  F  lying  beyond 
EHF. 

This  experiment  evidently  gives  us  another  method  for 
examining  the  proportionality  of  the  difperiion  of  different 
fubflances. 

Having,  by  common  glafs,  brought  back  the  oblique 
fpedlrum  formed  by  common  glafs  to  its  natural  place  AB, 
fuppofe  the  original  fpedlrum  at  AB  to  contradl  gradually 
(as  Newton  lias  made  it  do  by  means  of  a  lens),  it  is  plain 
that  the  oblique  fpedlrum  will  alfo  contradl;  and  fo  will  th? 
8  fecond 
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TeUftcpe,  fcrom!  fpedrum  at  A  B  ;  and  it  will  at  lail  coalesce  into  a 
white  fpot.  The  effcd  will  be  equivalent  to  a  gradual 
comprefilon  of  the  whole  figure,  by  which  the  parallel  lines 
AR  and  BC  gradually  approach,  and  at  lafl  unite. 

In  like  manner,  when  the  oblique  fpedrum  formed  by 
flint-glafs  is  brought  back  to  EHF  by  a  flint-glafs  prifm, 
and  the  figure  comprefTed  in  the  fame  gradual  manner,  all 
the  colours  will  coalefce  into  a  white  fpot. 

But  when  flint-glafs*  is  employed  to  bring  back  the  ob¬ 
lique  fpedrum  formed  by  common  glafs,  it  forms  the  crook¬ 
ed  fpedrum  E  h  F.  Now  let  the  figure  be  com  prefed. 
The  curve  E  h  F  will  be  doubled  down  on  the  line  H  h ,  and 
there  will  be  formed  a  compound  fpedrum  H  h ,  quite  un¬ 
like  the  common  fpedrum,  being  purple  or  claret  coloured 
at  H  by  the  mixture  of  the  extreme  red  and  violet,  and 
green  edged  with  blue  at  h  by  the  mixture  of  the  green 
and  blue.  The  fluid  prifms  would  in  like  manner  form  a 
fpedrtitn  of  the  fame  kind  on  the  other  fide  of  H. 

'Phis  is  precifely  what  is  obferved  in  achromatic  objed- 
glaftes  made  of  crown -qlafs  and  flint :  for  the  refradion 
from  A  to  R  correfponds  to  the  refradion  of  the  convex 
crown-giafs  ;  and  the  contrary  refradion  from  R  to  E  cor¬ 
refponds  to  the  contrary  refradion  of  the  concave  flint- 
glafs,  which  ft  ill  leaves  a  part  of  tire  firft  refradion,  produ¬ 
cing  a  convergence  to  the  axis  of  the  telefcope.  It  is' found 
to  give  a  purple  or  wine  coloured  focus,  and  within  this  a 
green  one,  and  between  thefe  an  imperfed  white.  Dr  Blair 
found,  that  when  the  eye-glafs  was  drawn  out  beyond  its 
proper  di fiance,  a  ftar  was  furrounded  by  a  green  fringe,  by 
the  green  end  of  the  fpedrum,  which  crofted  each  other 
within  the  focus  ;  and  when  the  eye-glafs  was  too  near  the 
objed*  glafs,  the  ftar  had  a  wine-coloured  fringe.  The  green 
rays  were  ultimately  moil  refracted.  N.  B.  We  fhould  ex- 
ped  the  fringe  to  be  of  a  blue  colour  rather  than  a  green. 
But  this  is  eafily  explained  :  The  exueme  violet  rays  are 
very  faint,  fo  as  hardly  to  be  fenfible  ;  therefore  when  a 
compound  glafs  is  made  as  achromatic  as  pofftble  to  our 
lenfes,  in  all  probability  (nay  certainly)  thefe  almoft  infen- 
fible  violet  rays  are  left  out,  and  perhaps  the  extreme  co¬ 
lours  which  are  united  are  the  ted  and  the  middle  violet 
rays.  This  makes  the  green  to  be  the  mean  ray,  and  there¬ 
fore  the  moft  outftanding  when  the  difperilons  are  not  pro¬ 
portional. 

Dr  Blair  very  properly  calls  thefe  fpedrums,  and  HA, 
Jecondary  fpedlr urns ,  and  feems  to  think  that  he  is  the  firft 
who  has  taken  notice  of  them.  But  Mr  Clairault  was  too 
accurate  a  mathematician,  and  too  careful  an  obferver,  not 
to  be  aware  of  a  circumftance  whieh  was  of  primary  confe¬ 
rence  to  the  whole  inquiry.  He  could  not  but  obferve 
that  the  fuccefs  refted  on  this  very  particular,  and  that  the 
proportionality  of  diiperfion  was  indifpenfably  neceffary. 

This  fubjed  was  therefore  touched  on  by  Clairault ;  and 
fully  difeuft'ed  by  Bofcovich,  firft  in  his  Difiertarions  pub- 
lifhed  at  Vicuna  in  1759;  then  in  the  Comment.  Bor.onknfis; 
and,  laftly,  in  his  Opujcula ,  publiftied  in  1785.  Dr  Blair,  in 
his  ingenious  Diffcrtation  on  Achromatic  Glafles,  read  to 
the  Royal  Society  of  Edinburgh  in  1 793,  feems  not  to 
have  known  of  the  labours  of  thefe  writers;  fpcaks  of  it  as 
a  new  difcoverv;  and  exhibits  feme  of  the  confequences  of 
this  principle  in  a  fmgnlar  point  of  view,  as  fomething  very 
paradoxical  an  4  inconfiftent  with  the  ufually  received  no¬ 
tions  on  thefe  fubjeds.  But  they  are  by  no  means  fo.  We 
are,  however,  much  indebted  to  his  ingenious  refearches, 
and  his  fuccefsfnl  endeavours  to  find  fome  remedy  for  this 
imperfe&ion  of  achromatic  glaftes.  Some  of  his  contri¬ 
vances  are  exceedingly  ingenious  ;  but  had  the  Dodor  con¬ 
futed  thefe  writers,  he  would  have  faved  hirafelf  a  good  deal 
of  trouble* 


Bofcovich  fhows  how  to  unite  the  two  extremes  with  the  Trftfcnp*. 
moft  outlianding  colour  of  the  fecondary  fpedrum, 
means  of  a  third  fubftance.  When  we  have  done  this,  the 
aberration  occafioned  by  the  fecondary  fpedrums  mull  be 
prodigioufly  diminilhed  ;  for  it  is  evidently  equivalent  to 
the  union  of  the  points  H  and  h  of  cur  figure.  Whatever 
caufc  produces  this  mull  diminifh  the  curvature  of  the  arches 
E  h  and  b  F :  but  even  i-  thefe  curvatures  were  not  dimi- 
ni filed,  their  greateft  ordinates  cannot  exceed  £th  of  H  h  ; 
and  we  may  lay,  without  hefitation,  th3t  by  uniting  the 
mean  or  moft  outlianding  ray  with  the  two  extremes,  the 
lemaining  difperfion  will  be  as  much  lefs  than  the  nneor- 
reded  colour  of  Dollond’s  achromatic  glafs,  as  this  ia  lefa 
than  four  times  the  difperfion  of  a  common  objed-glafs.  It 
mu  ft  therefore  be  altogether  infenlible. 

Bofcovich  afierts,  that  it  is  not  pofifible  to  unite  more 
than  two  colouts  by  the  oppofite  refradion  of'  two  fub* 

(lances,  which  do  not  difperfe  the  light,  in  the  fame  propor¬ 
tions.  .  Dr  Blair  makes  light  of  this  aftertion,  as  he  finds  it 
made  in  general  terms  in  the  vague  and  paltry  extrad  made 
by  Prieflley  from  Bofcovich  in  his  Efiay  on  the  Hfflory  of 
Optics  ;  but  had  he  read  this  author  in  his  own  difTerta- 
tions,  he  would  have  fieen  that  he  was  perfedly  right.  Dr 
Blair,  however,  has  hit  on  a  very  ingenious  and  effedual 
method  of  producing  this  union  of  three  colours.  In  the 
fame  way  as  we  corred  the  difperfion  of  a  concave  lens  of 
crown-oiafs  by  the  oppofite  difperfion  of  a  concave  lens  of 
flint-glafo,  we  may  corred  the  fecondary  difperfion  of  an 
achromatic  corivex  lens  by  the  oppofite  fecondary  difperfion 
of  an  achromatic  concave  lens.  But  the  intelligent  reader 
will  obferve,  that  this  union  does  not  contradid  the  affer- 
t-ion  of  Bofcovich,  becaufe  it  is  necejfaiily  produced  by  means 
of  three  refrading  fnbftances. 

The  moft  eflential  ferviee  which  the  public  has  received 
at  the  hands  of  Dr  Blair  is  the  difeovery  of  fluid  mediums 
of  a  proper  difperfive  power.  By  compofmg  the  lenfes  of 
fueh  fubftances,  we  are  at  once  freed  from  the  irregula¬ 
rities  in  the  refradion  and  difperfion  of  flint-glafs,  which 
the  chemifls  have  not  been  able  to  free  it  from.  In  what¬ 
ever  way  this  glafs  is  made,  it  confifts  of  parts  which  differ 
both  in  refradive  and  difperfive  power  ;  and  when  taken  up 
from  the  pot,  thefe  parts  mix  in  threads,  which  may  be  dii- 
feminated  through  the  mats  in  any  degree  of  finenefs.  But 
they  fllll  retain  their  properties  ;  and  when  a  piece  of  flint- 
glafs  has  been  formed  into  a  lens,  the  eye,  placed  in  its  fo¬ 
cus,  fees  the  whole  furfaee  occupied  by  gliftening  threads  or 
broader  veins  running  acrofs  it.  Great  rewards  have  been  of¬ 
fered  for  removing  this  defed,  but  hitherto  to  no  purpofe. 

We  beg  leave  to  propofe  the  following  method  :  Let  the 
glafs  be  reduced  to  powder,  and  then  melted  with  a  great 
proportion  of  alkaline  fait,  fo  as  to  make  a  liquor  filicum. 

When  precipitated  from  this  by  an  acid,  it  mull  be  in  a 
ftate  of  very  uniform  compofition.  If  again  melted  into 
glafs,  we  fhould  hope  that  it  would  be  free  from  this  de¬ 
fed  ;  it  not,  the  cafe  feems  to  be  defperate. 

But  by  ufing  a  fluid  medium,  Dr  Blair  was  freed  from 
all  this  embarraflment ,;  and  he  acquired  another  immenfc 
advantage,  that  of  adj lifting  at  pleaiure  both  the  refradive 
and  difperfive  powers  of  his  lenfes.  In  folid  lenfes,  we  do 
not  know  whether  we  have  taken  the  curvatures  fuited  to 
the  refradions  till  our  glafs  is  finifhed  ;  and  it  we  have  mif- 
taken  the  proportions,  all  our  labour  is  loft.  But  when 
fluids  are  tifed,  it  is  enough  that  we  know  nearly  the  re- 
fradions.  We  fuit  our  focal  diftances  to  thefe,  and  then 
feled  our  curvatures,  fo  as  to  remove  the  aberration  of  fi¬ 
gure,  preferving  the  focal  diftances.  Thus,  by  properly 
tempering  the  fluid  mediums,  we  bring  the  lens  to  agree 
7  precifely 
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feKcope.  precisely  with  the  theory,  perfectly  achromatic,  and  the 
aberration  of  figure  as  much  corre&ed  as  is  poftible. 

Dr  Blair  examined  the  refra&ive  and  difperfive  powers 
of  a  great  variety  of  fubflances,  and  found  great  varieties  in 
their  a&ions  on  the  different  colours.  This  is  indeed  what 
every  well  informed  naturalift  would  expedf.  There  is  no 
doubt  now  among  naturalifts  about  the  meehanical  connec¬ 
tion  of  the  phenomena  of  nature ;  and  all  are  agreed  that 
the  chemieal  adfions  of  the  partieles  of  matter  are  perfectly 
like  in  kind  to  the  adfion  of  gravitating  bodies  ;  that  all 
thefe  phenomena  are  the  effedfs  of  forces  like  tliofe  which 
we  call  attradlions  and  repulfions,  and  which  we  obferve  in 
magnets  and  electrified  bodies  ;  that  light  is  refra£led  by 
forces  of  the  fame  kind,  but  differing  chiefly  in  the  fmall  ex¬ 
tent  of  their  fphere  of  activity.  One  who  views  things  in 
this  way  will  expedi,  that  as  the  adlions  of  the  fame  acid 
for  the  different  alkalis  are  different  in  degree,  and  as  the 
different  aeids  have  alfo  different  adlions  on  the  fame  alkali, 
in  like  manner  different  fubflances  differ  in  their  general  re- 
fradlive  powers,  and  alfo  in  the  proportion  of  their  adlion 
on  the  different  colours.  Nothing  is  more  unlikely  there¬ 
fore  than  the  proportional  difperfion  of  the  different  co¬ 
lours  by  different  fubflances ;  and  it  is  furprifing  that  this 
inquiry  has  been  fo  long  delayed.  It  is  hoped  that  Dr 
Blair  will  oblige  the  public  with  an  account  of  the  experi* 
ments  which  he  has  made.  This  will  enable  others  to  co¬ 
operate  in  the  improvement  of  achromatic  glaffes.  We  can¬ 
not  derive  much  knowledge  From  what  he  has  already  pub- 
lifhed,  becaufe  it  was  ehiefly  with  the  intention  of  giving  a 
popular,  though  not  an  accurate,  view  of  the  fubjedl.  The 
conftiu&ions  which  are  there  mentioned  are  not  tliofe  which 
he  found  mofl  effedlual,  but  thofe  which  would  be  moil 
eafily  underftood,  or  ckmonflrated  by  the  flight  theory 
which  is  contained  in  the  differtation  ;  befides,  the  manner 
of  exprefling  the  difference  of  refrangibility,  perhaps  cho- 
fen  for  its  paradoxical  appearanee,  does  not  give  us  a  clear 
notion  of  the  chara&eriftic  differences  of  the  fubflanees  ex¬ 
amined.  .  I  hole  rays  which  are  ultimately  mofl  deflected 
from .  their  dire&ion,  are  faid  to  have  become  the  molt  re¬ 
frangible  by  the  combination  of  different  fubflanees,  al¬ 
though,  in  all  the  particular  refra&ions  by  which  this  effect 
is  produced,  they  are  lefs  refra&ed  than  the  violet  light. 
We  can  juft  gather  this  much,  that  common  glafs  difperfes 
the  rays  in  fuch  a  manner,  that  the  ray  whieh  is  in  the  con¬ 
fine  of  the  green  and  blue  occupies  the  middle  of  the  priff 
matic  fpe&rum  ;  but  in  glades,  and  many  other  fubflances, 
which  are  more  difperfive,  this  ray  is  nearer  to  the  ruddy 
extremity  of  the  fpe&rum.  While  therefore  the  flraight 
line  RC'  (fig.  9.  B)  terminates  the  ordinates  O  o',  YY',  G  /, 
&c..  which  reprefent  the  difperfion  of  common  glafs,  the 
©rdinates  which  exprefs  the  difperfions  of  thefe  fubflances 
are  terminated  by  a  curve  paflmg  through  R  and  C'y  but 
lying  below  the  line  RC'.  When  therefore  parallel  hete¬ 
rogeneous  light  is  made  to  converge  to  the  axis  of  a  con¬ 
vex  lens  of  common  glafs,  as  happens  at  F  in  fig.  5.  C, 
the  light  is  difperfed,  and  the  violet  rays  have  a  fhorter  fo¬ 
cal  diftance.  If  we  now  apply  a  eoncave  lens  of  greater 
difperfive  power,  the  red  and  violet  rays  are  brought  to  one 
focus  F  ;  but  the  green  rays,  not  being  fo  much  refra&ed 
away  from  F,  are  left  behind  at  p,  and  have  now  a  fhorter 
focal  diftance.  But  Dr  Blair  afterwards  found  that  this 
was  not  the  cafe  with  the  muriatic  aeid,  and  fome  folutions 
xn  it.  He  found  that  the  ray  which  common  glafs  caufed 
to  occupy  the  middle  of  the  fpedlrum  was  much  nearer  to 
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the  blue  extremity  when  refra&ed  by  thefe  fluids.  There-  Teletype. 

fore  a  concave  lens  formed  of  fuch  fluids  which  united  the' - v - •* 

red  and  violet  rays  in  F,  refra&ed  the  green  rays  to /. 

Having  obferved  this,  it  was  an  obvious  conje&ure,  that 
a  mixture  of  fome  of  thefe  fluids  might  produce  a  medium, 
whofe  adlion  on  the  intermediate  rays  fhould  have  the  fame 
proportion  that  is  obferved  on  common  glafs  5  or  that  two 
of  them  might  be  found  which  formed  fpedlra  fimiiarly  di¬ 
vided,  and  yet  differing  fnffieiently  in  difperfive  power  to 
enable  us  to  dellroy  the  difperfion  by  contrary  refradlions, 
without  deftroying  the  whole  refradlion.  Dr  Blair  accord¬ 
ing  found  a  mixture  of  folutions  of  ammoniacal  and  mer- 
curia-1  Balts,  and  alio  fome  other  fubflances,  which  produced 
difperfions  proportional  to  that  of  glafs,  with  refped  to  the 
different  colours. 

And  thus  has  the  refult  of  this  intricate  and  laborious  in- 
veftigation  correfponded  to  his  utmoft  wifhes.  He  has  pro¬ 
duced  achromatic  telefcopes  which  feem  as  perfedl  as  the 
thing  will  admit  of ;  for  he  has  been  able  to  >ive  them  fuch 
apertures,  that  th e  incorrigible  aberration  arifing  from  the 
fphencal  furfaces  becomes  a  fenfible  ouantitv,  and  precludes 
farther  amplification  by  the  eye-glaffes.  We  have  exami¬ 
ned  one  of  his  telefcopes  :  The  focal  diftance  of  the  objedl- 
glafs  did  not  exceed  17  inches,  and  tire  aperture  was  fully 
3t  mehes.  We  viewed  fome  Angle  and  double  ftars  and 
fome  common  obje&s  with  this  telefcope  ;  and  found,  that 
in  magnifying  power,  brightnefs,  and  diflin&nefs,  it  was  ma- 
nifeftly  fuperior  to  one  of  Mr  Dollond’s  of  42  inches  fo¬ 
cal  length.  It  alfo  gave  113  an  opportunity  of  admiring  the 
dexterity  of  the  London  artifts,  who  could  work  the  giaffe& 
with  fuch  accuracy.  We  had  mofl  diftin&  vifion  of  a  ftar 
when  ufing  an  ere&ing  eye  piece,  which  made  this  telefcope 
magnify  more  than  a  hundred  times  ;  and  we  found  the  field 
of  vifion  as  uniformly  diftinft  as  with  Dollond’s  42  inch  te¬ 
lefcope  magnifying  46  times.  The  intelligent  reader  muft 
admire  the  nice  figuring  and  centering  of  the  very  deep 
e ye* glaffes  which  are  neceffary  for  this  amplification. 

It  is  to  be  hoped  that  Dr  Blair  will  extend  his  views  to 
glojfes  of  different  compofitions,  and  thus  give  us  obje&> 
glaffes  which  are  folid  ;  for  thofe  compofed  of  fluids  have 
inconveniences’  which  will  hinder  them  from  coming  into 
general  ufe,  and  will  confine  them  to  the  mufeums  of  phi- 
lofophers.^  We  imagine  that  antimonial  glaffes  bid  fair  to 
anfwer  this  purpofe,  if  they  could  be  made  free  of  colour, 
fo  as  to  tranfmit  enough  of  light.  We  recommend  this  diff 
fertation  to  the  careful  perufal  of  our  readers.  Tliofe  who 
have  not  made  themfelves  mueh  acquainted  with  the  delicate 
and  abftrufe  theory  of  aberrations,  will  find  it  exhibited  in  fuclv 
a  popular  form  as  will  enable  them  to  underftand  its  general 
aim  ;  and  the  well-informed  reader  will  find  many  curious 
indications  of  inquiries  and  difeoveries  yet  to  be  made. 

We  now  proceed  to  confider  the  eye-glaffes  or  glaffes  of 
telefeopes.  The  proper  conftru&ion  of  an  eye-pieee  is  not 
lefs  effential  than  that  of  the  objed-glafs.  But  our  limits 
will  not  allow  us  to  treat  this  fubje&  in  the  fame  detail. 

We  have  already  extended  this  article  to  a  great  length^ 
becaufe  we  do  not  know  of  any  performance  in  the  EnHifli 
language  which  will  enable  our  readers  to  underftand  °the 
conftruclion  of  achromatic  telefcopes  ;  an  invention  which ^ 
refle&s  honour  on  our  country,  and  has  completed  the  dif¬ 
eoveries  of  our  illuftrious  Newton.  Our  readers  will  find* 
abundant  information  in  Dr  Smiths  Optics  concerning  the 
eye-glafies,  chiefly  deduced  from  Huyghen’s  fine  theory  of 
aberration  (a).  At  the  fame  time,  we.  muft  again  pay  Mr 
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(  )  hilc  we  thus  repeatedly  fpeak  of  the  theory  of  Jpherical  aberration  as  coming  from  Mr  Muyghcnsj  we  muft  not 

omit 


TEL 


fc ope,  DoIW.il  the  merited  compliment  of  faying,  that  lie  was  the 
v— firft  who  made  any  fcientific  application  of  this  theory  to 
the  compound  eye- piece  for  eredting  the  objeT.  His  eye-  • 
pieces  of  five  and  fix  glades  are  very  ingenious  reduplica¬ 
tions  of  Huyghens’s  eye-piece  of  two  glades,  and  would  pro- 
bablv  have  fuperfeded  all  others,  had  not  his  difcovery  of 
achromatic  objedl-glaffes  caufed  opticians  to  confider  the 
chromatic  difperfion  with  more  attention,  and  pointed  out 
methods  of  corredting  it  in  the  eye-piece  without  any  com¬ 
pound  eye- glades.  They  have  found  that  this  may  be  more 
conveniently  done  with  four  eye-glades,  without  fenfibly  di- 
minifhing  the  advantages  which  Huygliens  fhowed  to  rc* 
fult  from  employing  many  fmall  refradtions  in  dead  of  a  leL 
fer  number  of  great  ones.  As  this  is  a  very  curious  fubjedt, 
we  diall  give  enough  for  making  our  readers  fully  acquaint¬ 
ed  with  it,  and  content  ourfelves  with  merely  mentioning 
the  principles  of  die  other  rules  for  confirudting  an  eye¬ 
piece. 

Such  readers  a9  are  lefs  familiarly  acquainted  with  op¬ 
tical  difcudions  will  do  well  to  keep  in  mind  the  following 
confequences  of  the  general  focal  theorem  (Optics  n°  141. 
Cor.  5.). 

If  AB  (fig.  10.  B)  be  a  lens,  R  a  radiant  point  or  focus 
of  incident  rays,  and  a  the  focus  of  parallel  rays  coming 
from  the  oppofite  fide  ;  then, 

1.  Draw  the  perpendicular  a  a'  to  the  axis,  meeting  the 
incident  ray  in  a\  and  af  A  to  the  centre  of  the  lens.  The 
refracted  ray  BF  is  parallel  to  a  A  :  for  R  a!  :  a!  A  (  = 
RaiflA)  =  RB:  BF  (  =  R A  :  AF ) ,  which  is  the  focal 
theorem. 

2.  An  oblique  pencil  BP£  proceeding  from  any  point  P 
which  is  not  in  the  axis,  is  colle&ed  to  the  point  f,  where 
the  refradted  ray  BF  cuts  the  line  PA f  drawn  from  P 
through  the  centre  of  the  lens  :  for  P  a '  :  a<  A  =  PB  :  B  f9 
which  is  alfo  the  focal  theorem*. 

The  Galilean  telefcope  is  fufceptible  of  fo  little  improve¬ 
ment,  that  we  need  not  employ  any  time  in  illuftrating  its 
performance. 

The  fimplc  adronomical  telefeope  isreprefented  in  fig.  1 1 . 
The  beam  of  parallel  rays,  inclined  to  the  axis,  is  made  to 
converge  to  a  point  G,  where  it  forms  an  image  of  the  low¬ 
ed  point  of  a  very  didant  object.  Thefe  rays  decollating 
from  G  fall  on  the  eye-glafs  ;  the  ray  from  the  lowed  point 
B  of  the  objedt-glafs  falls  on  the  eye-glafs  at  b  ;  and  the 
ray  from  A  falls  on  a  ;  and  the  ray  from  the  centre  O 
falls  on  0 .  Thefe  rays  are  rendered  parallel,  or  nearly  fo, 
by  refraction  through  the  eye-glafs,  and  take  the  direction 
b  0  I,  a  i.  If  tlie  eye  be  placed  fo  that  this  pencil  of  pa¬ 
rallel  rays  may  enter  it,  they  converge  to  a  point  of  the  re- 
-tina,  and  give  didinCt  vifion  of  the  lowed  point  of  the  ob- 
jeCt.  It  appears  inverted,  becaufe  the  rays  by  which  we  fee 
its  lowed  point  come  in  the  direction  which  in  fimple  vifion 
is  connected  with  the  upper  point  of  an  objeCt.  They 
come  from  above,  and  therefore  are  thought  to  proeeed 
from  above.  We  fee  the  point  as  if  fituated  in  the  direc¬ 
tion  I  0.  In  like  manner  the  eye  placed  at  I,  fees  the  upper 
point  of  the  objeCt  in  the  direction  IP,  and  its  middle  in 
the  direction  IE.  The  proper  place  for  the  eye  is  I :  if 
brought  much  nearer  the  glafs,  or  removed  much  farther 
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from  it,  feme,  or  the  whole,  of  this  extreme  pencil  of  rays  Telefcope, 
will  not  enter  the  pupil,  It  h  therefore  of  importance 
to  determine  this  point.  Becaufe  the  eye  requires  parallel 
rays  for  diftindt  vifion,  it  is  plain  that  F  mud  be  the  prin¬ 
cipal  focus  of  the  eye-glafs.  Therefore,  by  the  common 
focal  theorem  (Optics,  n°  141.  Cor.  5.),  OF  1  OE  =2 
OE  :  OI,  or  OF  :  FE  =*  OE  :  EL 

T  he  magnifying  power  being  meafured  by  the  magnitude 
of  the  vifual  angle,  compared  with  the  magnitude  of  the  vi* 

fual  angle  with  the  naked  eye,  we  have  or  for 

oOp  oOF 

the  meafure  of  the  magnifying  power.  This  is  very  nearly 
OE  OF 
El’  °r  FI- 

As  the  line  OE,  joining  the  centres  of  the  lenfes,  and 
perpendicular  to  their  furfaces,  is  called  the  axis  of  the  tele¬ 
fcope,  fo  the  ray  OG  is  called  the  axis  of  the  oblique  pen¬ 
cil,  being  really  the  axis  of  the  cone  of  light  which  has  the 
objeCLglafs  for  its  bafe.  This  ray  is  through  its  whole 
courfe  the  axis  of  the  oblique  pencil ;  and  when  its  courfe 
is  determined,  the  amplification,  the  field  of.  vifion,  the  aper¬ 
tures  of  the  glades,  are  all  determined.  For  this  purpofe 
we  have  only  to  confider  the  centre  of  the  objedt -glafs  as  a 
radical  point,  and  trace  the  procefs  of  a  ray  from  this  point 
through  the  other  glades  :  this  will  be  the  axis  of  fome  o- 
blique  pencil. 

It  is  evident,  therefore,  that  the  field  of  vifion  depends 
on  the  breadth  of  the  eye-glafs.  Should  we  increafe  this, 
the  extreme  pencil  will  pafs  through  I,  becaufe  O  and  I  are 
dill  the  conjugate  foei  of  the  eye-glafs.  On  the  other 
hand,  the  angle  refoived  011  for  the  extent  or  field  of  vifion 
gives  the  breadth  of  the  eye-glafs. 

We  may  here  obferve,  by  the  way,  that  for  all  optical 
inflrutnents  there  mud  be  two  optical  figures  confidered. 

The  fiift  fhows  the  prog  refs  of  a  pencil  of  rays  coming  from 
one  point  of  the  object.  I  he  various  focufes  of  this  pencil 
fhow  the  places  of  the  different  images,  real  or  virtual. 

Such  a  figure  is  formed  by  the  three  rays  AG  a  i ,  OG  0  I, 

BG  hi 

The  fecond  fhows  the  prog^efs  of  the  axes  of  the  different 
pencils  proceeding  through  the  centre  of  the  objedt-glafs 
The  foeufes  of  this  pencil  of  axes  fhow  the  places  where  an 
image  of  the  objedt  glafs  is  formed;  and  this  pencil  deter¬ 
mines  the  field  of  vifion,  the  apertures  of  the  lenfes,  and  the 
amplification  or  magnifying  power.  The  three  rays  OG  0  I, 
OFEI,  OHPI,  form  this  figure. 

See  alfo  fig.  17.  where  the  progrefs  of  both  lets  of  pencils 
is  more  diveriified. 

The  perfection  of  a  telefcope  is  to  reprefent  an  objedt 
in  its  proper  fiiape,  dillinctly  magnified,  with  a  great  held 
of  vifion,  and  fufficiently  bright.  But  there  are  limits  to 
all  thefe  qualities;  and  an  increaie  of  one  of  them,  for  the 
mod  part,  diminifhes  the  reft.  I  he  briglitneis  depends  on 
the  aperture  of  the  objed- glafs,  and  will  increafe  in  the  fame 
proportion  (becaufe  it  will  always  be  to  AB  in  the  pro¬ 
portion  of  EF  to  FO),  till  the  diameter- of  the  emergent 
pencil  is  equal  to  that  of  the  pupil  of  the  eye.  Increahng 
the  objedbglafs  any  more,  can  lend  no  more  light  into  the 
eye.  But  we  cannot  make  the  emergent  pencil  nearly  fo 

large 


omit  giving  a  due  {hare  of  the  honour  of  it  to  Dr  Barrow  and  Mr  James  Gregory.  The  firft  of  thefe  authors,  in  Ins 
Optical  Lectures  delivered  at  Cambridge,  has  given  every  propofition  which  is  employed  by  Huygliens,  and  has  even 
profecuted  the  matter  much  further.  In  particular,  his  theory  of  oblique  {lender  pencils  is  of  immente  confequence  to 
the  perfe&ion  of  telefcopes,  by  {bowing  the  methods  for  making  the  image  of  an  extended  furface  as  flat  as  poffible. 
Gregory,  too,  has  given  all  the  fundamental  prooofitions  in  his  Optica  Promote.  But  Huyghens,  by  taking  the  fubjedt 
together,  and  treating  it  in  a  fyiiem,  has  greatly  Amplified  it  :  and  his  manner  of  viewing  the  principal  parts  of  it  is 
incomparably  more  perfpicuous  than  ilie  performances  of  Barrow  and  Gregory. 
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Telt  fcope.  large  as  this  when  the  telefcope  magnifies  much  ;  for  the 
great  aperture  of  the  objed-glafs  produces  an  indiltind 
image  at  GF,  and  its  indiitindneis  is  magnified  by  the  eye- 
glafs. 

A  great  field  of  vifion  is  incompatible  with  the  true  fhape 
of  the  objed ;  for  it  is  not  ftridly  true  that  all  rays  flow¬ 
ing  from  O  are  refraded  to  I.  Thole  rays  which  go  to  the 
margin  of  the  eye-glafs  crofs  the  axis  between  E  and  I  ; 
and  therefore  they  crois  it  at  ?.  greater  angle  than  if  they 
palled  through  I»  Now  had  they  really  palled  through  I, 
the  objed  would  have  been  represented  in  its  due  propor¬ 
tions.  I  herefore  fince  the  angles  of  the  marginal  parts  ate 
enlarged  by  the  aberration  of  the  eye-glafs,  the  marginal 
parts  themfelves  will  appear  enlarged,  or  the  objed  appear 
dillorted.  Thus  a  cliefs-board  viewed  through  a  reading 
glafs  appears  drawn  out  at  the  corners,  and  the  flraight  lines 
are  all  changed  into  curves,  as  is  reprefented  in  fig.  13. 

The  circumltance  which  moll  peremptorily  limits  the  ex¬ 
tent  of  field  is  the  neceffary^diliindnefs.  If  the  vifion  be 
indillind,  it  is  ufdefs,  and  no  other  quality  can  compenfate 
this  defied.  The  diflortion  is  very  inconliderable  in  much 
larger  angles  of  vifion  than  we  can  admit,  and  is  unworthy 
of  the  attention  paid  to  it  by  optical  writers.  They  have 
been  induced  to  take  notice  of  it,  becaufe  the  means  of  cor- 
reding  ft  in  a  confiderable  degree  are  attainable,  and  afFord 
an  opportunity  of  exhibiting  their  knowledge  ;  whereas  the 
indiflindnefs  which  accompanies  a  large  field  is  a  fubjed  of 
moll  difficult  difeuffion,  and  has  hitherto  baffled  all  their 
efforts  to  exprefs  by  any  intelligible  or  manageable  formula 

Quaque  traSata  title/ cere  pojje 
Defperat  refinquit. 

This  fubjed  mull,  however,  be  considered.  The  image 
at  GF  of  a  very  remote  objed  is  not  a  plain  furface  per- 
pendicular  to  the  axis  of  the  telefcope,  but  is  nearly  fplieri- 
cal,  having  O  for  its  centre.  If  a  number  of  pencils  of  pa¬ 
rallel  lays  croffing  each  other  in  I  fall  on  the  eye-glafs,  they 
will  form  a  pidure  on  the  oppofite  fide,  in  the  focus  F. 
I3ut  this  pidure  will  by  no  means  be  flat,  nor  nearly  fo,  but 
very  concave  towards  E.  Its  exad  form  is  of  moll  difficult 
inveftigation.  The  elements  of  it  are  given  by  Dr  Barrow  ; 
and  we  have  given  the  chief  of  them  in  the  article  Optics, 
when  confidering  the  foci  of  infinitely  {lender  pencils  of 
oblique  rays.  Therefore  it  is  impofiible  that  the  pidure 
formed  by  the  objed-glafs  can  be  feen  diftindly  in  all  its 
pans  by  the  eye-glafs-  Even  if  it  were  flat,  the  points  G 
and  H  (fig.  11.)  are  too  far  from  the  eye-glafs  when  the 
middle  F  is  at  the  proper  diftance  for  dillind  vifion.  When, 
therefore,  the  telefcope  is  fo  adjulled  that  we  have  dillind 

vtrU£i\  l^e  in  order  to  fee  the  margin 

<iillinclly  we  mull  pufli  in  the  eye-glafs:  and  having  fo 
n5’  *  .  middle  of  the  field  becomes  indiflind.  When  the 
held  of  vifion  exceeds  12  or  15  "degrees,  it  is  not  poflible  by 
any  contrivance  to  make  it  tolerably  dillind  all  over ;  and 
we  mull  turn  the  telefcope  fucceffively  to  the  different  paits 
dr  the  field  that  we  may  fee  them  agreeably. 

1  he  caufe  of  this  indiftindnefs  is,  as  we  have  already  faid, 
the  fhoitnefs  of  the  lateral  foci  of  lateral  and  oblique  pencils 
refraded  by  the  eye-glafs.  We  have  fhown  (in  Optics, 
nc  252)  how:  to  determine  thefe  in  all  the  cafes  which  occur. 
But  the  detei  initiation  is  not  complete,  and  relates  only  to 
thoie  rays  which  are  in  a.pJane  palling  through  the  axis  of 
the  lens.  But  the  oblique  pencil  b  G  a,  by  which  an  eye 
placed  at  Ilees  the  point  G  of  the  image,  is  a  cone  of  light, 
having  a  circular  bafe  on  the  eye-glafs  ;  of  which  chdeab 
ts  one  ot  the  diameters.  There 'is  a  diameter  perpendicular 
o  this,  which  m  this  figure,  is  reprefented  by  the  point  0. 

Vo”  xTm?  P.S'iWe  ,ht  —  • r«»  *  - 


I  36'  ] 


TEL 


placed  in  the  axis  of  the  telefcope,  with  the  objed-glafs  as  Telefc 

appearing  behind  it.  The  point  b  is  formed  by  a  ray  which  ' - v 

comes  from  the  loweft  point  B  of  the  objed-olafs,  and  the 
point  a  is  illuminated  by  a  ray  from  A.  The  point  c  at 
the  right-hand  of  the  circular  bafe  of  this  cone  of  light  came 
from  the  point  C  on  the  left  fide  of  the  objed-glafs;  and 
the  light  comes  to  d  from  D.  Now  the  laws  of  optics  de- 
monllrate,  that  the  rays  which  come  through  the  points  c 
and  d  are  more  convergent  a'ter  refradion  than  the  rays 
wliich  come  through  a  and  b.  The  analogies,  therefore, 
which  a  fee  r  tain  the  foci  of  rays  lying  in  planes  palling  thro’ 
the  axis  do  not  determine  the  foci  of  the  others.  Of  this 
we  may  be  fenfibleby  looking  through  a  lens  to  a  figure  on 
which  are  drawn  concentric  circles  eroded  by  radii.  When 
the  telefcope  is  fo  adjulled  that  we  fee  diftindly  the  extre¬ 
mity  of  one  of  the  radii,  we  lhall  not  fee  diftindly  the  cir¬ 
cumference  which  erodes  the  extremity  with  equal  dillind- 
nefs,  and  vice  verfa .  This  difference,  however,  between  the 
foci  or  the  rays  which  come  through  a  and  b,  and  tliofe 
which  come  through  c  and  <7,  is  not  confiderable  in  the  fields 
of  vifion,  which  are  othervvife  admilfible.  But  the  lame  dif¬ 
ference  of  foci  obtains  alfo  with  refped  to  the  difperfion  of 
light,  and  is  more  remarkable.  Both  d’Alembert  and  Euler 
have  attempted  to  introduce  it  into  their  formulae  ;  but  they, 
have  made  them  ufdefs  for  any  pradical  purpofe  by  their 
inextricable  complication. 

fhis  mull  ferve  as  a  general  indication  of  the  difficulties 
which  occur  in  the  conftrudion  of  telefcopes,  even  although 
the  objed-glafs  were  perfed,  forming  an  image  without  the 
fmallelt  confufion  or  diiloition. 

There  is  yet  another  difficulty  or  imperfedion.  The 
rays  of  the  pencil  a  G  b,  when  refraded  through  the.  eye- 
glals,  are  alfo  feparated  into  their  component  colours.  The 
edge  of  the  lens  mull  evidently  perform  the  office  of  a  prifm, 
and  the  white  ray  G£  will  be  lo  diiperfed  that  if  bt  be  the 
path  of  its  red  ray,  the  violet  ray,  which  makes  another 
part  of  it,  will  take  fuch  a  courfe  b  n  that  the  angle  il  b  n 
will  be  nearly  T‘Tth  of  G'  b  ir.  The  ray  Ga  paffing  through 
a  part  of  the  lens  whofe  furfaces  are  lefs  inclined  to  each 
other,  will  be  lefs  refradded,  and  will  be  lefs  diiperfed  in  the 
fame  propor  tion  very  nearly.  Therefore  the  two  violet  rays 
will  be  very  nearly  parallel  when  the  two  red  rays  are  ren¬ 
dered  parallel. 

Hence  it  mull  happen,  that  the  objed  will  appear  bor¬ 
dered  with  coloured  fringes.  A  black  line  feen  near  the 
margin  on  a  white  ground,  will  have  aFuddy  and  orange 
border  on  the  outfide  and  a  blue  border  within**  and  this 
confufion  is  altogether  independent  011  the  objed-glafs,  and, 
is  fo  much  the  greater  as  the  vifual  angle  b  IE  is  greater. 

Such  are  the  difficulties  :  F  hey  would  be  unfurmoun table 
were  it  not  that  fome  of  them  are  fo  conneded  that,  to  a 
certain  extent,  the  diminution  of  one  is  accompanied  by  a 
diminution  of  the  other.  Our  readers  will  recoiled,  that  in 
the  article  Optics  we  gave  fome  account  of  what  are  called 
the  Cauftic  curves  (Optics  n°  252),  and  Ihowed  that  thefe 
curves  are  the  geometrical  loci  of  the  foci  of  infinitely  {len¬ 
der  pencils.  Confequently  the  point  G  is  very  nearly  in 
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the  caullic  formed  by  a  beam -of  light  confiding  of  rays  pa¬ 
rallel  to  I  0,  and  occupying  the  whole  furface  of  the  eye- 
glafs,  becaufe  the  pencil  of  rays  which  are  colleded  at  G  is 
very  fmall.  Anything  therefoie  that  dimmifhes  the  mutual 
inclination  of  the  adjoining  rays,  puts  their  concourfe  farther 
off.  Now  this  is  precilely  what  we  want  :  for  the  point  G 
of  the  image  formed  by  the  objed  glafs  is  already  beyond 
the  focus  of  the  oblique  {lender  pencil  of  parallel  rays  i  a  and{ 
i  b  ;  and,  therefore,  if  we  could  make  this  focus  go  a  little 
farther  from  a  and  b,  we  lhall  bring  it  nearer  to  G,  and  ob¬ 
tain  more  dillind  vifion  of  this  point  of  the  objed.  Now 
Z  z  let 
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let  it  be  recollected,  that  in  moderate  icfra&ions  through 
prifms,  two  rays  which  are  inclined  to  each  other  in  a  lmall 
angle  are,  after  refradion,  inclined  to  each  other  in  the  fame 
an  le.  Therefore,  if  we  can  diminifh  the  aberration  of  the 
ray  at,  or  0  I,  or  It' ,  we  diminifh  their  mutual  inclination  ; 
and  confequently  the  mutual  inclination  of  the  rays  G  a, 
G-o,  Gbf,  and  therefore  lengthen  the  focus,  and  get  more 
diftind  vifion  of  the  point  G.  Therefore  we  at  once  cor* 
re£l  the  diltortion  and  the  indiftindnefs  :  and  this  is  the  aim 
of  Mr  Huyohens’s  great  principle  of  dividing  the  refrac¬ 
tions,  See  Optics,  n°  100. 

The  general  method  is  as  follows  :  Let  0  be  the  objed- 
glafs  (fig.  14.  A)  and  E  the  eye-glafs  of  a  ttlefcope,  and  F 
their  common  focus,  and  FG  the  image  formed  by  the  ob- 
jed- glafs.  The  proportion  of  their  focal  diftances  is  fup- 
pofed  to  be  fuch  as  gives  as  great  a  magnifying  power  as 
the  perfedion  of  the  objed-Gafs  will  admit.  Let  BI  be 
the  axis  of  the  emergent  pencil.  It  is  known  by  the  focal 
theorem  that  GE  is  parallel  to  BI  :  therefore  BGE  is  the 
whole  refradion  or  defkdion  of  the  ray  OHB  from  its  for¬ 
mer  diredion.  Let  it  be  propofed  to  diminifh  the  aberra¬ 
tions  bv  dividing  this  into  two  parts  by  means  of  two  glafles 
ID  and  e,  fo  as  to  make  the  ultimate  angle  of  vifion  bie 
equal  to  BTE,  and  thus  retain  the  fame  magnifying  power 
and  vilible  field.  Let  it  be  propofed  to  divide  it  into  the 
parts  BGC  and  CGE. 

From  G  draw  any  line  GD  to  the  axis  towards  O  ;  and 
draw  the  perpendicular  DH,  cutting  OG  in  H  ;  draw  He 
parallel  to  GC,  cutting  GD  in  g  \  draw  gf  perpendicular 
to  the  axis,  and  ge  parallel  to  GE  ;  draw  eb  perpendicular 
to  the  axis  ;  draw  D  *  parallel  to  GC,  and  d  perpendicular 
to  the  axis. 

Then  if  there  be  placed  at  D  a  lens  whofe  focal  diflance 
is  D  d,  and  nnotherat  e  whofe  focal  diflance  is  ef,  the  thing 
is  done.  The  ray  OH  will  be  refraded  into  IT  b,  and  this 
into  bi  parallel  to  BI. 

The  demonflration  of  this  conftrudion  is  fo  evident  by 
means  of  the  common  focal  theorem,  that  we  need  not  re¬ 
peat  it,  nor  the  reafons  for  its  advantages  (fee  Optics  ico). 
We  have  the  fame  magnifying  power,  and  the  fame  held  of 
vifion  ;  we  have  lefs  aberration,  and  therefore  lefs  diftortion 
and  indiftindnefs  ;  and  this  is  brought  about  by  a  lens  HI) 
of  a  fmaller  aperture  and  a  greater  focal  diflance  than  BE. 
Confequently,  if  we  are  contented  with  the  diflindnefs  of 
the  margin  of  the  field  with  a  fingle  eye*glafs,  we  may  greatly 
increafe  the  field  of  vifion  :  for  if  we  increafe  DH  to  the 
fi&e  of  EB  we  fhall  have  a  greater  field,  and  much  greater 
difttndntfs  in  the  margin  ;  becaufe  HD  is  of  a  longer  focal 
diflance,  and  will  bear  a  greater  aperture,  preferving  the 
fame  diflindnefs  at  the  edge.  On  this  account  the  glafs 
HD  is  commonly  called  the  Field-g/afs . 

It  mufl  be  obferved  here,  however,  that  although  the  dif¬ 
tortion  of  the  objed  is  leffened,  there  is  a  real  diftortion 
produced  in  the  the  ima;e  fg.  But  this,  when  magnified 
by  the  glafs  e,  is  fmaller  than  the  di  lortion  produced  by  the 
glais  E,  of  greater  aperture  and  fhortcr  focus,  on  the  un- 
dilloited  image  GF.  But  btcaufe  there  is  a  diftortion  in 
the  fecond  image  fg,  this  conftrudion  cannot  be  ufed  for 
the  tdtfcopes  of  afhonomical  quadrants,  and  other  gradua¬ 
ted  inilrumcnts ;  becaufe  then  equal  divifions  of  the  micro¬ 
meter  would  not  correfpond  to  equal  angles* 

But  the  fame  conftrudion  will  anfwer  in  this  cafe,  by 
taking  the  pointD  on  that  fide  of'F  which  is  remote  from  O 
(fig*  14’  "Ibis  is  the  form  now  employed  imthe  tele- 

icopes  of  all  graduated  inflru'ments. 

i  he  exad  proportion  in  which  the  diftortion  and  the  In- 
diftindnefs  at  the  edges  of  the  field  are  diminifhed  by  thiV 
conftrudion,  depends  on  the  proportion  in  which,  the  angle 
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BGE  is  divided  by  GC;  and  is  of  pretty  difficult  inveftiga-  Tdcfcs^e. 
tion.  But  it  never  deviates  far  (never  ^th  in  optical  inllru- 
merits)  from  the  proportion  of  the  fquares  the  angles. 

We  may,  without  any  knfible  error,  fuppofe  it,  in  this  pro¬ 
portion.  This  gives  us  a  p radical  rule  of  eafy  recolledion, 
and  of  moil  extenfive  iite.  When  we  would  diminifh  an 
aberration  by  dividing  the  whole  refradion  into  two  parts, 
we  fhall  do  it  moll  effedually  by  making  them  equal.  In 
like  manner,  if  we  divide  it  into  three  parts  by  means  of  two 
additional  Gaffes,  we  mull  make  each  =  |d  of  the  whole  ; 
and  fo  on  for  a  greater  number. 

This  life ful  problem,  even  when  limited,  as  we  have  done, 
to  equal  refradions,  u»  as  yet  indeterminate  ;  that  is,  fuf- 
ceptible  of  an  infinity  of  folutions  :  for  the  point  D,  where 
the  ficld-glafs  is  placed,  was  taken  at  pleafure  :  yet  there 
mufl  be  fituations  more  proper  than  others.  The  aberra¬ 
tions  which  produce  diftortion,  and  thofe  which  produce  in- 
diftindnefs,  do  not  follow  the  fame  proportions.  Tocorred 
the  indiftindnefs,  we  fhould  not  feled  fuch  pofitions  of  the 
lens  HD  as  will  give  a  fmall  focal  diflance  to  be ;  that  is, 
we  fhould  not  remove  it  very  far  from  F.  Huygens  recom¬ 
mends  the  proportion  of  3  to  1  for  that  of  the  focal  dif¬ 
tances  of  the  lens  HD  and  eb,  and  fays  that  the  diftanee 
D<?  fhould  be  =  2  F*.  This  will  make  ei  =  eY,  and  will 
divide  the  whole  refiadion  into  two  equal  parts,  as  any  one 
will  readily  fee  by  conftruding  the  common  optical  figure. 

Mr  Short,  the  celebrated  improver  of  refieding  teltfcopes, 
generally  employed  this  proportion ;  and  we  ftiall  prefeutly 
fee  that  it  is  a  very  good  one. 

It  has  been  already  obferved  that  the  great  refradions 
which  take  place  on  the  eye-glaffes  occafion  very  confider- 
able  difperfions,  and  diflurb  the  vifion  by  fringing  every 
thing  with  colours,  To  remedy  this,  achromatic  eyc-glafies 
may  he  employed,  conftruded  by  the  rules  already  delivered. 

This  conftrudion,  however,  is  incomparably  more  intricate 
than  that  of  objed-glaffes  :  for  the  equations  muft  involve 
the  diflance  of  the  radiant  point,  and  be  more  complicated: 
and  this  complication  is  immenfety  increafed  on  account  of 
the  great  obliquity  of  the  pencils. 

Mofl  fortunately  the  Huyghenian  conftrudion  of  an  eye¬ 
piece  enables  us  to  corred  this  difperfion  to  a  great  degree 
of  exadnefs.  A  heterogeneous  ray  is  difperfed  at  H,  and 
the  red  ray  belonging  to  it  falls  on  the  Jens  be  at  a  greater 
diflance  from  the  centre  than  the  violet  ray  coming  from  H. 

It  will  therefore  be  lefs  refraded  (cseteris  paribus)  by  the 
lens  be;  and  it  i<  poffible  that  the  difference  may  be  fuch 
that  the  red  and  violet  rays  difperfed  at  H  may  Le  render¬ 
ed  parallel  at  b,  or  even  a  little  divergent,  fo  as  to  unite  ac¬ 
curately  with  the  red  ray  at  the  bottom  of  the  eye.  Flow 
this  may  be  affeded,  by  a  proper  feledion  of  the  places  and 
figures  of  the  lenfes,  will  appear  by  the  following.propofi- 
tion,  which  we  imagine  is  new,  and  not  inelegant. 

Let  the  compound  ray  OP  (fig.  15.  A)  be  difperfed  by' 
the  lens  PC  ;  and  let  PV,  PR  be  its  violet  and  red  rays, 
cutting  the  axis  in  G  and  g.  It  is  required  to  place  an¬ 
other  lens  RD  in  their  way,  fo  that  the  emergent  rays  R  r, 

Vd,  fhall  be  parallel. 

Produce  the  incident  ray  OP  to  Z.  The  angles  ZPR, 

ZPV,  are  given,  (and  RPV  Is  nearly  anc^ 

interfedions  G  and^  with  the  axis.  Let  Fbe  the  focus  of 
parallel  red  light  coming  through  the  lens  RD  in  the  op- 
pofite  diredion.  Then  (by  the  common  optical  theorem), 
the  perpendicular  F  will  cut  PR  in  fuch  a?  point  ,  that 
P  F  will*  be  parallel  to  the  emergent  ray  R  (fee  Optics, 
n°  2j2__2 56),  and  to  Vv.  Therefore  if  pD  cut  PV  in 
and  uf  be  drawn  perpendicular  to  the.  axis,  we  fhall  'have 
(alfo  by  the  common  theorem)  the  point  f  for  the  focus  of 

violet 
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tVKcrpe.  violet  rays,  and  DF  Du  ^  28  :  2  7  nearly  or 

-  iii  a  given  ratio. 

The  problem  is  therefore  reduced  to  this,  “  To  draw  from 
a  point  D  in  the  line  CG  a  line  Dr,  which  fhall  be  cut  by 
the  lines  PR  and  PV  in  the  given  ratio. 

i  he  following  conflrudion  naturally  offers  itfelf :  Make 
GM  •’  g M  in  the  given  ratio,  and  draw  MK  parallel  to  P". 
i  hrough  any  print  D  of  CG  draw  the  llraight  line  PDK, 
cutting  MK  in  K.  Join  GK,  and  draw  D  parallel  to  KG. 
i  his  will  fi  lve  the  problem  ;  and,  drawing  pF  perpendicular 
to  the  axis,  we  fhall  have  F  for  the  locus  of  the  lens  RD 
for  parallel  red  lays. 

The  demondration  is  evident  :  for  MK  being  parallel  to 
P^,  we  have  GM  : g M  =  GK  :  HK,  =  pD  :  uD ,  =  FD 
/I),  in  the  ratio  required. 

This  problem  admits  of  an  infinity  of  folntions  ;  becaufe 
the  point  D  may  be  taken  anywhere  in  the  line  CG.  It 
may  therefore  be  iubjeded  to  fuch  conditions  as  may  pro¬ 
duce  other  advantages. 

1.  It  may  be  reltrided  by  the  magnifying  power,  or  by 
the  divilion  which  we  choofe  to  make  of  the  whole  refi  ac¬ 
tion  which  produces  this  magnifying  power.  'Ihus,  if  we 
have  refolved  to  dirmnifn  the  aberrations  by  making  the  two 
rdra&ions  equal,  we  have  determined  the  angle  R  r  D. 
Therefore  diaw  GK,  making  the  angle  MGK  equal  to 
that  whieh  the  emergent  pencil  mud  make  with  the  axis, 
:n  order  to  produce  this  magnifying  power.  Then  draw 
MK  parallel  to  meeting  GK  in  K.  1  hen  draw  PK, 
cutting  the  axis  in  D,  and  Dp  parallel  to  GK,  and  pF  per¬ 
pendicular  to  the  axis.  D  is  the  place,  and  DF  the  focal 
di dance  of  the  eye-glais 

2.  Particular  circumdanees  may  caufe  113  to  fix  on  a  par¬ 
ticular  place  D,  and  we  only  want  the  focal  didance.  In 
this  cafe  the  fird  conflrudion  fuffices. 

3*  may  have  determined  on  a  certain  focal  didance 
X)b,  and  the  place  mud  be  determined.  In  this  cafe  let 
GF;  Fp  =r  1  :  tan.  G 
l*  p  ;  J  u  =  1  :  m,  m  being  =  -J-J- 
fu  :  fg  =  tan.  g  :  1 
then  GF  :fg  —  tan.  g  :  m  tan.  G 
then  GF — fg  :  GF  =  tan.  g — m  tan.  G  :  tan,  g 
or  G g  4-1 'f:  GF  ---  tan.  g — m  tan.  G  :  tan.  g  ; 

Gg+F/ - ^ 


6 1  ]  T  E 

-2  FD ;  and  FD  is  bifeded 
CG  4- FD 


m 


t 

F. 


Therefore  CD  =*s  Tckfrvpc, 


and 


GF: 


■^,andisthere- 


tan.  g — m.  tan.  G 
fore  given,  and  the  place  of  F  is  determined  ;  and  fince  FD 
is  given  by  fuppofition,  D  is  determined. 

1  he  application  of  this  problem  to  our  purpofe  is  diffi¬ 
cult  ,  if  we  take  it  in  the  mod  general  terms  ;  but  the  na¬ 
ture  of  the  thing  makes  fuch  limitations  that  it  becomes 
very  eafy.^  In  the  cafe  of  the  dilperfion  of  light,  the  angle 
GP^  is  f0  fmall  that  MK  may  be  diawn  parallel  to  FG 
with  ut  any  ienfible  error.  If  the  ray  OP  were  parallel  to 
CG,  then  G  would  be  the  focus  of  the  lens  PC,  and  the  point 
M  would  fall  on  C  ;  becaufe  the  focal  didance  of  red  rays  is  to 
that  of  violet  rays  in  the  fame  proportion  for  every  lens,  and 
therefore  CG  :  =  DF  :  D /.  Now,  in  a  telefcope  which 

magnifies  confiderably,  the  angle  at  the  objed-glafs  is  very 
fmall,  and  CG  hardly  exceeds  the  focal  diliance ;  and  CG 
is  to  C^  very  nearly  in  the  fame  proportion  of  28  to  27. 
We  may  therefore  draw  through  C  (fig.  15.  B)  a  line  CK 
parallel  to  PG  :  then  draw  GK  perpendicular  to  the  axis 
of  the  lenfes,  and  join  iTv  ;  draw  1GB  E  parallel  to  CG, 
cutting  PK  in  B  ;  draw  BHI  parallel  to  GK,  cutting  GK' 
in  FI  :  join  FID  and  PK.  It  is  evident  that  CG  is  bi- 
fe&ed  in  F,  and  that  K  B  =  2  F'D  :  alfo  K'H  :HG  = 
K  B  :  BE,  =  CD  :  DG.  Therefore  DH  is  parallel  to 
CIC,  or  to  PG.  But  becaufe  PF  =  F  K  ,  PD  is  —  D13, 
and  I  FI  =  HB.  Therefore  pD  =  FIB,  and  FD  K  B, 


That  is,  in  order  that  the  eye-glafs  RD  may  corre'd  the 
difperlion  of  the  field- glafs  PC,  the  diflance  between  them  muji 
be  equal  to  the  half  fum  of  their focal dijlances  very  nearly.  More 
exactly,  the  d fiance  between  them  muji  be  equal  to  the  half  fum 
oj  the  focal  d fiance  of  the  eye-glaf ,  and  the  djlance  at  which 
the  feld-glafs  would  form  an  image  of  the  objetf-g/afs.  For 
the  point  G  is  the  focus  to  whieh  a  ray  coming  from  the 
centre  of  the  ohjed-glafs  is  refraded  by  the  field-glafs. 

This  is  a  very  fimple  folntion  of  this  impoitant  problem. 
Huvghens’s  eye- piece  correfponds  with  it  exactly.  If  in¬ 
deed  the  difperlion  at  P  is  not  entirely  produced  by  the  re- 
fradion,  but  perhaps  combined  with  fome  previous  difoer- 
fion,  the  point  M  (fig.  15.  A)  will  not  coincide  w  th  C, 

(fig.  15.  B),  and  we  fhall  have  GC  to  GM,  as  the  natural 
difperfion  at  P  to  the  difperlion  which  really  obtains  there. 

This  may  deltroy  the  equation  CD  ~  ~ T  -~t  ?  jj 

2 

Thus,  in  ?.  manner  rather  unexpeded,  have  we  freed  the 
eye-glaffes  from  the  greatell  part  of  the  effect  of  difperfion. 

We  may  do  it  entirely  by  pnfhing  the  eye-glafs  a  little 
nearer  to  the  field-glafs.  This  will  render  the  violet  rays  a 
little  divergent  from  the  red,  fo  as  to  pioduce  a  perfed  pic¬ 
ture  at  the  bottom  of  the  eye.  But  by  doing  fo  we  have 
hurt  the  diltindnefs  of  the  whole  pidnre,  becaufe *F  is  not 
in  the  focus  of  RD.  We  remedy  this  by  drawing  both 
glades  out  a  little,  and  the  telefcope  is  made  per  fed. 

This  improvement  cannot  be  applied  to  the  conflrudion 
of  qurdrant  telefcopes,  fuch  as  fig.  14.  B.  Mr  Ramfden 
has  attempted  it,  however,  in  a  very  ingenious  way,  which 
merits  a  place  here,  and  is  alfo  inllrudive  in  another  way. 

The  field -glafs  HD  (fig.  14.  B)  is  a  planc-convex,  with  its 
plane  fide  next  the  image  GF.  It  is  placed  very  near  this 
image.  The  confequence  of  this  dilpolition  is,  that  the 
image  GF  produces  a  vertical  image  g  f,  which  is  much  lefts 
convex  towards  the  glafs.  He  then  places  a  lens  on  the 
point  C,  where  the  red  ray  would  crofs  the  axis.  The  vio¬ 
let  ray  will  pafs  011  the  other  fide  of  it.  If  the  focal  di¬ 
flance  or  this  glafs  be / c,  the  vifion  will  be  diltind  and  free 
from  colour.  It  has,  however,  the  inconveniency  of  obli¬ 
ging  the  eye  to  be  clofe  to  the  glafs,  which  is  very  trouble- 
fome. 

Phis  would  be  a  good  conflrudion  for  a  magic-lanthorn, 
or  for  the  objed-glafs  of  a  folar  microfcope,  or  indeed  of 
any  compound  microfcope. 

We  may  prefume  that  the  reader  is  now  pretty  familiar 
with  the  different  circumftances  which  mult  be  con  fide  red  in 
the  conflrudion  of  an  eye-piece,  and  proceed  to  confider 
thole  which  mull  be  employed  to  ered  the  obj^d. 

This  may  be  done  by  placing  the  lens  which  receives  the 
li-ht  from  the  objed -glafs  in  fuch  a  manner,  thtrt  a  fecond 
image  (inverted  with  refped  to  the  fir  11)  may  be  formed 
beyond  it,  and  this  may  be  viewed  by  an  eye-glafs.  Such 
a  conflrudion  is  reprelented  in  fig.  16.  But,  befides  many  P btr. 

other  defeds,  it  tinges  the  objed  prodigioully  with  colour 
The  ray  0  d  is  difperfed  at  d  into  the  red  ray  <r/r,  and  the 
violet  d  v,  v  being  farther  from  the  centre  than  r,  the  re- 
fraded  ray  v  v'  crofies  rr  both  by  reafon  of  fpherical  aber¬ 
ration  and  its  greater  refrangibility. 

But  the  common  day  telefcope,  invented  by  F.  Rheita, 
has,  in  this  refped,  greatly  the  advantage  of  the  one  now 
deferibed.  See  Optics,  n°  266.  The  rays  of  compound 
light  are  difperfed  at  e  and/.  (Plate  CCCLXIV.  fig.  n). 

The  violet  ray  proceeding  from/,  falls  without  the  red  ray 
at  g,  but  is  accurately  colleded  with  it  at  the  focus  E,  as 
we  inull  dern^nfliate  by  and  by.  Since  they  crols  eacli 
Z  z  2  other 
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Telefcope.  other  in  E,  the  violet  ray  mud  fall  within  the  red  ray  at  *, 

t — -  anj  jepg  refr^ed  than  if  it  Lad  fallen  on  the  fame  point 

with  the  red  ray.  Had  it  fallen  there  it  would  have  fepa- 
rated  from  it  ;  but  by  a  proper  diminution  of  its  refraction, 
it  is  kept  parallel  to  it,  or  nearly  fo.  And  this  is  one  ex¬ 
cellence  of  this  telefcope  :  when  conftrudled  with  three  eye- 
plaffes  perfectly  equal,  the  colour  is  feniibly  diminifhed,  and 
by  ufing  an  eye-glafs  fomewhat  imaller,  it  may  be  removed 
entirely.  -  We  fry  no  more  of  it  at  prefent,  becanfe  we  (hall 
find  its  condrudlion  included  in  another,  which  is  dill  more 
perfeCt. 

It  is  evident  at  fird  fight  that  this  telefcope  may  be  im¬ 
proved,  by  fubftitutmg  for  the  eye-glafs  ik  (fig.  13.)  the 
Huyghenian  double  eye-glafs,  or  field-glafs  and  eye-glafs  re  - 
prefented  in  fig.  14  A,  and  fig.  14.  B  ;  and  that  the  firfl 
of  tliefe  may  be  improved  and  rendered  achromatic.  This 
will  require  the  two  glades  e  f  and  g  h  to  be  increafed  from 
their  prefent  dimenfions  to  the  fize  of  a  field-glafs,  fuited 
to  the  magnifying  power  of  the  telefcope,  fuppofing  it  an 
adronomical  telefcope.  Thus  we  fhall  have  a  telefcope  of 
four  eye -glades.  The  thiee  firfl  will  he  of  a  confiderable 
focal  di  (lance,  and  two  of  them  will  have  a  common  focus 
at  b.  But  this  is  confiderably  different  from  the  eye- piece 
of  four  glades  which  are  now  ufed,  and  are  far  better.  We 
are  indebted  for  them  to  Mr  Dollond,  who  was  a  mathema¬ 
tician  as  well  as  an  artiil,  and  in  the  courfe  of  his  refearch 
tiifeovered  refources  which  had  not  been  thought  of.  He 
Lad  not  then  uncovered  the  achromatic  objeCx-glafs,  and 
was  hufy  in  improving  the  eye* glades  by  diminifhing  their 
fpherical  aberration.  His  firft  thought  was  to  make  the 
Huyghenian  addition  at  both  the  images  of  the  day  tele¬ 
fcope.  This  fuggefled  to  him  the  following  eye-piece  of 
five  glades. 

Plate  Fig.  17.  reprefents  this  eye-piece,  hat  there  is  not  room 
for  the  object-glafs  at  its  proper  di (lance.  A  pencil  of 
rays  coming  from  the  upper  point  of  the  objedl  is  made 
to  converge  (by  the  objedl-glafs)  to  G,  where  it  would 
form  a  picture  of  that  part  of  the  objedl.  But  it  13  inter¬ 
cepted  by  the  lens  A  a,  and  its  axis  is  bent  towards  the 
axis  of  the  telefcope  in  the  dire&ion  ah .  At  the  fame 
time,  the  rays  which  converged  to  G  converge  to  g,  and 
there  is  formed  an  inverted  picture  of  the  objedl  at  g  j\  The 
axis  of  the  pencil  is  again  refradled  at  b,  erodes  the  axis  of 
the  telefcope  in  II,  is  refradled  again  at  c,  at  d,  and  at  e , 
and  at  lad  erodes  the  axis  in  I.  The  rays  of  this  pencil, 
diverging  from  g ,  are  made  lefs  diverging,  and  proceed  as 
if  they  came  from  g’,  in  the  line  The  lens  c  C 

caufes  them  to  converge  to  gf ,  in  the  line  G'  Cj* .  The 
lens  (IT)  makes  them  converge  (till  more  to  G",  and  there 
they  form  an  eredl  pidlure  G"  F7  ;  diverging  from  G'',  they 
are  rendered  parallel  by  the  refradtion  at  r. 

At  H  the  rays  are  nearly  parallel.  Had  the  glafs  B  b 
been  a  little  farther  from  A,  they  would  have  been  accu¬ 
rately  fo,  and  the  objedl-glafs,  with  the  glades  A  and  B, 
would  have  formed  an  agronomical  telefcope  with  the  Huy- 
ghenian  eye-piece.  The  glades  C,  D,  and  E,  are  intended 
merely  for  bending  the  rays  hack  again  till  they  again  crols 
the  axis  in  I.  The  glafs  C  tends  chiefly  to  diminifh  the 
great  angle  BH  b  ;  and  then  the  two  glades  D  and  E  are 
another  Huyghenian  eye-piece. 

The  art  in  this  conftrudtion  lies  in  the  proper  adjufiment 
of  the  glades,  fo  as  to  divide  the  whole  bending  of  the  pen¬ 
cil  pretty  equally  among  them,  and  to  form  the  lail  image 
in  the  focus  of  the  eye-glafs,  and  at  a  proper  diflance  from 
the  other  glafs.  Bringing  B  nearer  to  A  would  bend  the 
pencil  more  to  the  axis.  Placing  C  farther  from  B  would 
do  the  fame  thing  ;  but  this  would  be  accompanied  with 
more  aberration,  becaufe  the  rays  would  fall  at  a  greater  di- 


llance  from  the  centres  of  the  lenfes.  The  greateft  bend-  Telefcope. 
ing  is  made  at  tlie  field-glafs  D  ;  and  we  imagine  that  the 
telefcope  would  be  improved,  and  made  more  didindl  at  the 
edges  of  the  field,  by  employing  another  glafs  of  great  focal 
di dance  between  C  and  D. 

There  is  an  image  formed  at  Tl  of  the  objedl -glades,  and 
the  whole  light  paffes  through  a  fmall  circle  in  this  place. 

It  is  ufual  to  put  a  plate  here  pierced  with  a  hole  which  has 
the  diameter  of  this  image.  A  fecond  image  of  the  objedl  - 
glafs  is  formed  at  I,  and  indeed  wherever  the  pencils  crofs 
the  axis.  A  lens  placed  at  H  makes  no  change  in  any  of 
the  angles,  nor  in  the  magnifying  power,  and  affedls  only 
the  place  where  the  images  are  formed.  And,  on  the  other 
hand,  a  lens  placed  at /,  or  F",  where  a  real  image  is  form¬ 
ed,  makes  no  change  in  the  places  of’the  images,  but  affedls 
the  mutual  inclination  of  the  pencils.  This  affords  a  re- 
fource  to  the  artid,  by  which  he  may  combine  properties 
which  feem  incompatible. 

The  aperture  of  A  determines  the  vifible  field  and  all  the 
other  apertures. 

We  mull  avoid  forming  a  real  image,  fuch  as  f  g,  or  F  G/;, 
on  or  very  near  any  glafs.  For  we  cannot  fee  this  image 
without  feeing  along  with  it  every  particle  of  dud  and  every 
fcratch  on  the  glafs.  We  fee  them  as  making  part  of  the 
objedl  when  the  image  is  exadlly  on  the  glafs,  and  we  fee 
them  confufedly,  and  fo  as  to  confufe  the  objedl,  when  the 
image  is  near  it:  For  when  the  image  is  on  or  very  near 
any  glafs,  the  pencil  of  light  occupies  a  very  fmall  part  of 
its  furface,  and  a  particle  of  dud  intercepts  a  great  proportion 
of  it. 

It  is  plain  that  this  condrudlion  will  not  do  for  the  tele¬ 
fcope  of  graduated  fndruments,  becaufe  the  micrometer  can¬ 
not  be  applied  to  the  fecond  image  fg,  on  account  of  its 
being  a  little  didorted,  as  has  been  obferved  of  the  Huyghe¬ 
nian  eye- piece. 

Alfo  the  interpofition  of  the  glafs  C  makes  it  difficult  to 
corredl  the  difpertion. 

By  proper  reafoning  from  the  corredlion  in  the  Hiiyghe- 
nian  eye-piece,  we  are  led  to  the  bed  condrudlion  of  one 
with  three  glades  j  which  we  (hall  now  confider,  taking  it  in 
a  particular  form,  which  fhall  make  the  difeuffion  eafy,  and 
make  us  fully  maflers  of  the  principles  which  lead  to  a  bet¬ 
ter  form.  Therefore  let  PA  (fig.  18,)  be  the  glafs  which 
fird  receives  the  light  proceeding  from  the  image  formed  by 
the  objedl-glais,  and  let  OP  be  the  axis  of  the  extreme  pen¬ 
cil.  This  is  retradled  into  PR,  which  is  again  refradled 
into  R  r  by  the  next  lens  B  r.  Let  b  be  the  focus  of  paral¬ 
lel  rays  or  the  fecond  lens.  Draw  PB  t\  We  know  that 
A  b  :  b  B  PB  :  B  r,  and  that  rays  of  one  kind  diverging 
from  P  will  be  collected  at  r.  But  if  PR,  PV  be  a  red 
and  a  violet  ray,  the  violet  ray  will  he  more  refradled  at  V, 
and  will  crofs  the  red  ray  in  fome  intermediate  point  g  of 
the  line  R  r.  It  therefore  the  fird  image  had  been  formed 
precisely  on  the  lens  PA,  we  fhould  have  a  fecond  image  at 
f  g  free  from  all  coloured  fringes. 

If  the  refradlions  at  P  and  R  are  equal  (as  in  the  common 
day  telefcope),  the  difperfion  at  V  mud  he  equal  to  that  at 
P,  or  the  angle  v  V  r  rr  VPR.  But  we  have  ultimately 
RPV  :  R  r  V  =  BC  :  AB,  (  =z  B  b  :  A  b  by  the  focal  theo¬ 
rem).  Therefore  g  V  r  :g  r  V  (or  g  r  : g  V,  or  C f:J  B) 

==  B  b  :  A  b,  and  AB  :  A  b  =  R  r  :  Kg. 

This  fhows  by  the  way  the  ad’vntage  of  the  common  day 
telefcope.  In  this  AB  =r  2  A  b,  and  therefore/ is  the  place 
of  the  lail  image  which  is  free  from  coloured  fringes.  But 
this  image  will  not  be  feen  free  from  coloured  fringes  through 
the  eye-gla(s  C  r,  if  f  be  its  locus  :  For  had  g  r,  g  v  been 
both  red  rays,  they  would  have  been  parallel  after  refrac¬ 
tion  ;  being  a  violet  ray,  will  be  more  refradled.  It 
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Telefcope.  will  not  indeed  be  fo  much  deflected  from  parallelifm  as  th.e 
J  violet  ray,  which  naturally  accompanies  the  redray  to  r,  be- 
caufe  it  t alls  nearer  the  centre.  By  computation  its  difper¬ 
fion  is  diminifhed  about  4-th. 

-  In  order  that^u  may  be  made  parallel  to  gr  after  re¬ 
fraction,  the  refraction  at  r  mult  be  fuch  that  the  difperfion 
correfponding  to  it  may  be  of  a  proper  magnitude.  How  to 
determine  this  is  the  quellion.  Let  the  difperfion  at  g  be 
to  the  difperfion  produced  by  the  refraction  at  r  (which  is 
required  for  producing  the  intended  magnifying  power)  as 
i  to  9.  Make  9:1=  ff  :f'Q9  =/C  :  CD,  and  draw 
the  perpendicular  D  r  meeting  the  refracted  ray  r  r  in  r'. 
Then  we  know  by  the  common  focal  theorem,  that  if f  be 
the  focus  of  the  lens  C  r,  red  rays  diverging  from  g  will  be 
united  in  r'.  But  the  violet  ray  gv  will  be  refracted  into 
*v  v  parallel  to  r  r*.  For  the  angle  vf/'iD^rz  (ulti¬ 
mately)  fQ  ;  CD,  —  9  :  1.  Therefore  the  angle  v  r1  r  is 
equal  to  the  difperfion  produced  at  r,  and  therefore  equal  to 
r'  v  vf9  and  v  vr  is  parallel  to  r  r\ 

But  by  this  we  have  deftroyed  the  dillinct  vifion  of  the 
image  formed  at  f g9  becaufe  it  is  no  longer  at  the  focus  of 
the  evcglafs.  But  diftinft  vilion  will  be  reftored  by  pufh- 
ing  the  glalfes  nearer  to  the  object-glafs.  This  makes  the 
rays  of  each  particular  pencil  more  divergent  after  refraction 
through  A,  but  fcarcely  makes  any  change  in  the  direc¬ 
tions  of  the  pencils  thcmfelves.  Thus  the  image  comes  to 
the  focus f9  and  makes  no  fenfible  change  in  the  difper- 
fions. 

In  the  common  day  telefcope,  the  £ rft  image  is  formed  in 
the  anterior  focua  of  the  firft  eye-glafs,  and  the  fecond  image 
is  at  the  anterior  focus  of  the  laft  eye-glafs.  If  we  change 
this  lall  for  one  of  half  the  focal  diftance,  and  pufh  in  the 
tye-piece  till  the  image  formed  by  the  object- glafs  is  half 
way  between  the  firft  eye-glafs  and  its  focus,  the  lall  image 
will  be  formed  at  the  focn^  of  the  new  eyc-glafs,  and  the 
eye-piece  will  be  achromatic.  This  is  ealily  feen  by  ma¬ 
king  the  ufual  computations  by  the  focal  theorem.  But 
the  vifible  held  is  diminifhed,  becaufe  we  cannot  give  the 
fame  aperture  as  before  to  the  new  eye-glafs ;  but  we  can 
iubflitute  for  it  two  eye-glaffes  like  the  former,  placed  clofe 
together.  This  will  have  the  fame  focal  diltance  with  the 
new  one,  and  will  allow  the  fame  aperture  that  we  had  be¬ 
fore. 

On  thefe  principles  may  be  -demonftrated  the  corre&ion 
of  colour  in  eye-pieces  with  three  glaffes  of  the  following 
conftru&ion. 

Let  the  glafles  A  and  B  be  placed  fo  that  the  pofterior 
focus  of  the  firft  nearly  coincides  with  the  anterior  focus  of 
the  fecond,  or  rather  id  that  the  anterior  focus  of  B  may  be 
at  the  place  where  the  image  of  the  objedb  glafs  is  formed, 
by  which  lituation  the  aperture  neceffary  for  tranfmitting 
the  whole  light  will  be  the  fmalleft  pofTible.  Place  the 
third  C  at  a  diftance  from  the  fecond,  which  exceeds  the 
fum  of  their  focal  diftances  by  a  fpace  which  is  a  third  pro¬ 
portional  to  the  diftance  of  the  firft  and  fecond,  and  the  fo¬ 
cal  diftance  of  the  fecond.  The  diltance  of  the  firft  eye- 
glafs  from  the  objedt-glafs  muft  be  equal  to  the  product  of 
the  focal  diltance  of  the  firft  and  fecond  divided  by  their 
fum. 

Let  O  0,  A  <2,  B  b9  C  c,  the  focal  diftances  of  the  glaffes, 
h9  c.  Then  make  AB  =  a  -f-  b  nearly  ;  BC  = 

— —  ;  OA  =  J~r—  The  amplification  or  mag- 
b-x-c  b  -j~c 

power  will  be  =  —  ;  the  equivalent  eye-glafs 
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Thefe  eye-pieces  will  admit  the  life  of  a  micrometer  at  Telefcope.^ 
the  place  of  the  full  image,  becaufe  it  has  no  distortion.  * 

Mr  Dollond  was  anxious  to  combine  this  achromatifm 
of  the  eye-pieces  with  the  advantages  which  he  had  found 
in  the  eye  pieces  with  five  glaffes.  "This  cy e-piece  of  three 
glafles  ntceffarily  has  a  very  great  refraction  at  the  glafs  B, 
where  the  pencil  which  has  come  from  the  other  fide  of  the 
axis  muft  be  rendered  again  convergent,  or  at  lead  parallel 
to  it.  1  his  occafions  confiderable  aberrations.  This  may 
be  avoided  by  giving  part  of  this  refra&ion  to  a  glafs  put 
between  the  firft  and  fecond,  in  the  fame  way  as  he  has  done 
by  the  glafs  B  put  between  A  and  C  in  his  fives-glafs  eye¬ 
piece.  But  this  deranges  the  whole  procefs.  His  inge¬ 
nuity,  however,  furmounted  this  difficulty,  and  lie  made  eye¬ 
pieces  of  four  glaffes,  which  feem  as  perfeft  as  can  be  de- 
lired.  He  has  not  publifhed  his  ingenious  invefligation  ; 
and  we  obferve  the  London  art  ills  work  very  much  at  ran¬ 
dom,  probably  copying  the  proportions  of  fome  of  his  beft 
glaffes,  without  underftanding  the  principle,  and  therefore 
frequently  miftaking.  We  fee  many  eye-pieces  which  are 
far  from  being  achromatic.  We  imagine  therefore  that  it 
will  be  an  acceptable  thing  to  the  artifts  to  have  precife 
inftru&ions  how  to  proceed,  nothing  of  this  kind  Laving 
appeared  in  our  language,  and  the  inveftigations  of  Euler* 
D’Alembert,  and  even  Bofcovich,  being  fo  abflrufe  as  to 
be  inacceflible  to  all  but  experienced  analyfts.  We  hope  to 
render  it  extremely  fimple. 

It  is  evident,  that  if  we  make  the  rays  of  different  colours 
unite  on  the  furface  of  the  laft  eye-glafs  but  one,  commonly 
called  the  jzel(bglafs9  the  thing  will  be  done,  becaufe  the 
difperfion  from  this  point  of  union  will  then  unite  with  the 
difperfion  produced  by  this  glafs  alone  ;  and  this  increafed 
difperfion  may  be  corre&ed  by  the  laft  eye-glafs  in  the  way 
already  fhown. 

Therefore  let  A,  B  (fig.  19.)  be  the  ftations  which  we 
have  fixed  on  for  the  firft  and  fecond  eye-glaffes,  in  order  ta 
give  a  proper  portion  of  the  whole  refra&ion  to  the  fecond 
glafs.  Let  b  be  the  anterior  focus  of  B.  Draw  PB  r 
through  the  centre  of  B.  Make  A  b  :  b  B  =  AB  :  BEv 
Draw  the  perpendicular  Kr,  meeting  the  refra&ed  ray  in 
r*  We  know  by  the  focal  theorem,  that  red  rays  diver¬ 
ging  from  P  will  converge  to  r  ;  but  the  violet  ray  PV,  be¬ 
ing  more  refra&ed,  will  crofis  Rr  in  fome  point  g.  Draw- 
ing  the  perpendicular/^,  we  get./  for  the  proper  place  of 
the  field- glafs.  Let  the  refra&ed  ray  II/*,  produced  back* 
wards,  meet  the  ray  OP  coming  from  the  centre  of  the  ob« 
jeft-glafs  in  O.  Let  the  angle, of  difperfion  RPV  be  called 
p9  and  the  angle  of  difperfion  at  V,  that  is,  r  V  <v9  be  *v,  and 
the  angle  V  /•  R  be  r. 

It  is  evident  that  OR  :  OP  =  p  :  <v9  becaufe  the  difper- 
fions  are  proportional  to  the  fines  of  the  refra&ions,  which* 
in  this  cafe,  are  very  nearly  as  the  refra&ions  themfelves* 


be  O,  a9 
l  +  c  +  . 

nifying 


Let  9L.(  or 
011  V 


°_P  or£?' 
/B  4B/ 


be  made  = 


d  Ten  v  = 
A  b 


and  the  field  of  vifion  =  3438'  X 


Aperture  of  A  Rg  — 
foe.  dilt.  ob.  gl. 


mp  ;  alfo  p  :  r  =  BK  :  AB,  =  b  B  :  A  b9  and  r  =p.  -.V 

A  h  ^ 

or,  making  ==■  ti9  r  =  n  p  ;  therefore  v  :  r  =  m  :  n,  = . 

pBtAb_  , 

m  ts?  ~tB:AL 

The  angle  R^V  =  p.  ;  and 

V  :  R  rv  =  ll-r  :  R^-,  or  m  -J-  n  :  n  =  Hr:  R^,  and 

But  Rr  is  ultimately  =  BK  =  AB 

iB, 
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»  Nf  Therefore  Rg*=  ~~ 

A  b  n  *  n 

and  B/= 

fTI  -j-'  ft 

This  value  of  B/  is  evidently  =  5  B  X 


m-^-n  iTi  -j-  « 


AB 


Now  £ 


p  13  A.  o 

B  being  a  eoriftant  quantity  while  the  glafs  B  is  the 


fame,  the  place  of  union  varies  with - .  If  we  ro 

Pm  &  +  ^  b 

move  B  a  little  farther  from  A,  we  incrcafe  AB,  and  p  B, 
and  A  b>  each  by  the  fame  quantity.  'This  evidently  di« 
miuifh.es  B  f.  On  the  other  hand,  bringing  B  nearer  to  A 
increafes  B  f  If  we  keep  the  di dance  between  the  glaffes 
the  fame,  but  increafe  the  focal  dill  a  nee  b  B,  we  augment 
B  fy  becaufe  this  change  augments  the  numerator  and  dirni- 


nifhes  the  denominator  of  the  fraction  -■  ^ 

p  B  +  AT 

In  this  manner  we  can  unite  the  colours  at  what  diilhnce 
vve  pleafe,  and  confequently  can  unite  them  in  the  place  of 
the  intended  field-glafs,  from  which  they  will  diverge  with 
an  increafed  difperlion,  viz.  with  the  difperfion  competent 
to  the  refra&ion  produced  there,  and  the  difperlion  p  X 
m  -f-  «  conjoined. 

It  only  remains  to  determine  the  proper  focal  diftances 
of  the  field-glafs  and  eye-glafs,  and  the  place  of  the  eye- 
glafs,  fo  that  this  difperlion  may  be  finally  corrected. 

This  is  an  indeterminate  problem,  admitting  of  an  infini- 
ty.  of  folutiens.  We  fhall  limit  it  by  an  equal  divifion  of 
t  the  two  remaining  refractions,  which  are  necelTary  in  order 
to  produce  the  intended  magnifying  power.  Fills  conUt ac¬ 
tion  has  the  advantage  of  diminilhing  the  aberration.  Thus 
we  know  the  two  refradtions,  and  the  difperfion  competent 
to  each  ;  it  being  nearly  ^'-jth.  of  the  refraction.  Call  this 
q.  The  whole  difperfion  at  the  field-glafs  confifts  of  qy  and 
of  the  angle  K^V  of  fig.  19.  which  we  alfo  know  to  be 


=  />  X  m  -}-  n.  Call  their  fum  x. 

Let  fig.  2c .  nc  1.  reprefent  this  addition  to  the  eyepiece. 
■C^  is  the  field-glafs  coming  in  the  place  of  fg  of  fig.  19. 
and  R^  w  is  the  red  ray  coming  from  the  glafs  BR.  Draw 
g  x  parallel  to  the  intended  emergent  pencil  from  the  eye- 
glafs  ;  that  is,  making  the  angle  Csg  with  the  axis  corre- 
fpond  to  the  intended  magnifying  power.  BifeCl  this  angle 
by  the  line  g  K.  Make  s  g  :  g  q  =  s  :  q,  and  draw  q  K, 
cutting  C  g  in  t.  Draw  /  D,  cutting  g  k  in  r,  and  the 
axis  in  D.  Draw  J  d  and  D  r  perpendicular  to  the  axis. 
Then  a  lens  placed  in  D,  having  the  focal  diilance  D  d, 
will  deftroy  the  difperfion  at  the  lens^r,  which  refra&s  the 
ray  g  <w  into^  r. 

Let  gv  be  the  violet  ray,  making  the  angle  vg  r  =  x.  It 
is  plain,  by  the  common  optical  theorem,  that  g  r  will  be 
refraCted  into  rrr  parallel  to  J  D.  Draw  gT)  d  meeting 
r  d9  and  join  v  r  .  By  the  focal  theorem  two  red  rays  g  r, 
g  v,  will  be  united  in  r.  But  the  violet  ray  gv  will  be 
more  refraCted,  and  will  take  the  path  v  v\  making  the 
angle  of  difperfion  d  v  vf  =  q ,  very  nearly,  becaufe  the  dif- 
"petfion  at  v  does  not  fenfibly  differ  from  that  at  r.  Now, 
in  the  fmall  angles  of  reTaCtion  which  obtain  in  optical  in- 
flruments,  the  angles  r  r  v,  rg  v  are  very  nearly  as^x  and 
rdy  or  as^D  and  Dr',  or  as  CD  andDT;  which,  by  the 
focal  theorem,  are  as  C  d  and  dD  ;  that  is,  T)  d :  d c 
—  rgv.rdv.  But  D  d :  d  C  ==  D  S  :  t9  =sg:gq9 

s  :  q.  '  But  rg  v •=  x  ;  therefore  r  d  v  =  <7,  =  r1  v  vf, 
and  v  v1  is  parallel  tor  and  the  whole  difoerfion  at  g  is 
xorre&ed  by  the  lens  D  r.  The  focal  diftance  Cc  of  Cg  is 
had  by  drawing  C*  parallel  to  K^,  meeting  R  g  in  x,  and 
^drawing  x  c  perpendicular  to  the  axis. 

It  is  eafy  to  fee  that  this  (not  inelegant)  conflrudion  is 


not  limited  to  the  equality  of  the  refrad’ons  U* g  r,  Krr\  Telefoj*. 

In  whatever  proportion  the  whole  refradion  w  g  s  is  di-  - v-*-* 

vided,  we  always  can  tell  the  proportion  of  the  difperfiona 
which  the  two  refradions  occalion  at  g  and  r,  and  can  there¬ 
fore  find  the  values  of  x  and  q  Indeed  this  folution  in¬ 
cludes  the  problem  in  p.  365.  col.  1.  par.  2.  ;  but  it  had  not 
occurred  to  us  till  the  prefent  occafion.  Our  readers  will  not 
be  difpleafed  with  this  variety  of  tefource. 

The  intelligent  reader  will  fee,  that  in  this  folution  fome 
-quantities  and  ratios  are  a  {fumed  as  equal  which  are  not 
fiddly  fo,  in  the  fame  manner  as  in  all  the  elementary  op¬ 
tical  theorems.  The  parallelifm,  however,  of  v  v '  and  r  rf 
may  be  made  accurate,  by  pufhing  the  lens  D  r  nearer  to 
Cgy  or  retiring  it  from  it.  We  may  alfo,  by  pufhing  it 
ftill  nearer,  induce  a  fmall  divergency  of  the  violet  ray,  fo 
as  to  produce  accurate  vifion  in  the  eye,  and  may  thus  make 
the  vifion  through  a  telefcope  more  perfed  than  with  the 
naked  eye,  where  difperfion  is  by  no  means  avoided.  It 
would  therefore  be  an  improvement  to  have  the  eye-glafs  in 
a  Hiding  -tube  for  adjuflment.  Bring  the  telefcope  to  di- 
ftind  vifion  ;  and  if  any  colour  be  vifiblt  about  the  edges 
of  the  field,  fhift  the  eye-glafs  till  this  colour  is  removed. 

The  vifion  may  now  become  indiftind  :  but  this  is  corred- 
ed  by  Ihifting  the  place  of  the  whole  eye- piece. 

We  have  examined  trigonometrically  the  progrefs  of  a 
red  and  a  violet  ray  through  many  eye-pieces  of  Dollond’s 
and  Ramfdeu's  belt  telefcopes  ;  and  we  have  found  in  all  of 
them  that  the  colours  are  united  on  or  very  near  the  field- 
glafs  ;  fo  that  we  prefume  that  a  theory  fomewbat  analogous 
to  ours  has  diieded  the  ingenious  inventors.  We  meet  with 
many  made  by- other  artills,  and  even  fome  of  theirs,  where 
a  confiderable  degree  of  colour  remains,  fometimes  in  the  na¬ 
tural  order  and  often  in  the  contrary  c  rder.  'I  his  mull 
happen  in  the  hands  of  mere  imitators,  ignorant  of  principle. 

We  prefume  that  we  have  now  made  this  principle  fnllicierit- 
ly  plain. 

Big.  20.  N°  2.  reprefents  the  eye-piece  of  a  very  fine  fpy- 
glafs  by  Mr  Ramlden;  the  focal  length  of  its  objed-glafs  is 
84-  inches,  with  i^th  of  aperture,  2°  05'  of  vifible  field, 
and  1  5,4  magnifying  power.  The  diftances  and  focal  lengths 
are  of  their  proper  dimenfions,  but  the  apertures  are  4  lar¬ 
ger,  that  the  progress  of  a  lateral  pencil  mi^ht  be  more  di- 
itindly  drawn.  The  dimenfions  are  as  follow  : 

Foe.  lengths  As^o,775  E3=i,025  G:=i,oi  T)d*=c, 79 
Diftances  AB— 1,18  BC=t,83  CD— 1,105. 

It  is  perfe&ly  achromatic,  and  the  colours  are  united,  not 
precisely,  at  the  lens  C  g9  but  about  Voth  of  an  inch  nearer 
the  eye-glafs. 

It  is  obvious  that  this  combination  of  glaffes  may  be 
ufed  as  a  microfcope  ;  for  if,  inflead  of  the  image  formed 
by  the  objecl-ghfs  at  FG,  we  fubftitute  a  fmall  objedl,  illu¬ 
minated  from  behind,  as  in  compound  microfcopes  ;  and  if 
we  draw  the  eye-piece  a  very  fmall  way  from  this  object, 
the  pencils  of  parallel  rays  emergent  from  the  eye-glafs  D 
will  become  convergent  to  very  diflant  points,  and  will  there 
form  an  inverted  and  enlarged  picture  of  the  object,  which 
may  be  viewed  by  a  Huyghenian  eye- piece  ;  and  we  may 
thus  get  hic{h  magnifying  powers  without  ufing  very  deep 
glaffes.  We  tried  the  eye  piece  of  which  we  have  given  the 
dimenfions  in  this  way,  and  found  that  it  might  be  made  to 
magnify  180  times  with  very  great  diftindnefs.  When  ufed 
as  the  magnifier  of  a  folar  microfcope,  it  infinitely  iurpafks 
every  thing  we  have  ever  feen.  The  picture  formed  by  a 
folar  microfcope  is  generally  fo  indiftinct,  that  it  is  fit  only 
for  amufing  ladies;  but  with  this  magnifier  it  feemed  perfect¬ 
ly  fharp.  We  therefore  recommend  this  to  the  artifts  as  a 
valuable  article  of  their  trade. 

The  only  thing  which  remains  to  be  confidercd  in  the 
*  theory 
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fclcfcope.  theory  of  refra&ing  telefcopes  is  the  forms  of  the  different 

— v -  jenies.  Hitherto  we  have  had  no  occafion  to  confider  any 

thing  but  their  focal  diftances;  but  their  aberrations  depend 
greatly  on  the  adjnftment  of  their  forms  to  their  fit  nations. 
When  the  conjugate  focufes  of  a  lens  are  determined  by 
the  fervice  which  it  is  to  perform,  there  is  a  certain  form  or 
proportion  between  the  curvatures  of  their  anterior  and  po¬ 
fterior  fur -faces,  which  will  make  their  aberrations  the  fmal- 
left  poffible. 

It  is  evident  that  this  proportion  is  to  be  obtained  by  ma-t 
king  the  fluxion  of  the  quantity  within  the  parenthefis  in  the 
formula  of  par.  2.  col.  2.  p.  348.  equal  to  nothing.  When  this 
is  done,  we  obtain  this  formula  for  a9  the  radius  of  curvature 
,  ,  .  ,  _  ,  ,  1  2m*+m  , 

tor  the  anterior  iurrace  of  a  lens.  ~  = - jr~*-rT7  > 

a  2w-p4  * 

where  m  is  the  ratio  of  the  fine  of  incidence  to  the  line  of  re¬ 
fraction,  and  r  is  the  diftance  of  the  focus  of  incident  rays, 
pofitive  or  negative,  according  as  they  converge  or  diverge, 
all  meafured  on  a  fcale  of  which  the  unit  is  n9  =  half  of 
the  radius  of  the  equivalent  ifofceles  lens. 

It  will  be  fuffic'iently  exadt  for  our  purpofe  to  fuppofe 

In  this  cafe  -=-+ 
a  7  ‘ 


3  .  '31 

T7i  •==  ^ ,  though  it  is  more  nearly  ~ 


10  4  2r-f-70 

7r,==  49r 


Therefore  a 


49r 


42r-i-7o 


And  7  =-- 
0  a 


As  an  example,  let  it  be  required  to  give  the  radii  of  cur¬ 
vature  m  inches?  for  the  eye-glafa  be  of  page  362.  col.  1. 
par.  2.  which  we  (hah  fuppofe  of  i-J-  inches  focal  diftance, 
and  that  e  c  ( —  r)  is  3^th  inches. 

The  radius  of  curvature  for  the  equivalent  ifofceles  lens 

3  1 

is  1,5,  and  its  half  is  0,75.  Therefore  r  =  =  5  ; 

°»7  5 

and  our  formula  is  a  =  — —  _  HI  —  n  q*,..  anj 
42X^70’  ‘-'28o,  °>v75*  ancl 


0,875 


£  1  —  a  _  0,125  ^  .  ___ 

£  —  a  9  ~~  0,875*  an  0,125* 

Thefe  values  are  parts  of  a  fcale,  of  which  the  unit  is 
0,75  inches.  Therefore 

0,  in  inches,.—  0,875X0,75,  =^0,65525 
1,  in  inches,  =  7X0,75,  =  5,25. 

And  here  we  mull  obferve  that  the  pofterior  furface  is  con¬ 
cave  :  for  b  is  a  pofitive  quantity,  becaufe  1  —  a  is  a  poli- 
tive  quantity  as  well  as  a  ;  therefore  the  centre  of  fphericity 
of  both  fui  faces  lies  beyond  the  lens.. 

And  this  determination  is  not  very  different  from  the 
ufual  practice,  which  commonly  makes  this  lens  a  plane  con¬ 
vex  with  its  flat  tide  next  the  eye  :  and  there  will  not  be 
much  difference  in  the  performance  of  thefe  two  leifles  ;  for 
jii  all  cafes  of  maxima  and  minima,  even  a  pietty  confider-. 
able  change  of  the  beft  dimeiifions  does  not  make  a  fenfible 
change  in  the  refult. 

1  he  fame  confideration  leads  to  a  rule  which  is  very 
fimple,  and  fufficiently  exadt  for  ordinary  fituations.  This 
is  to  make  the  curvatures  fuch,  that  the  incident  and  emer¬ 
gent  pencils  may  be  ready  equally  inclined  to  the  furfaces 
of  the  lens.  Thus  in  the  eye-piece  with  five  glaffes,  A  and 
B  fhould  be  moll  convex  on  their  anterior  Tides  ;  C  iliould  be. 
moft  convex  on  the  pofterior  fide  ;  D.*  fhould  be  nearly  ifof- 
celts  ;  and  E  nearly  piano- convex. 

Bat  this  is  uot  fo  eafy  a  matter  as  appears  at  firfl 'fight.  • 
The  lenfes  of  an  eye.piece  have  not  only  to  bend  the  feveral 
pencils  of  ligla  to  and  from  the  axis  of  the  telefcope  ;  they 
have  alfo  to  form  images  on  the  axes  of  thefe  pencils.  Thefe 
©iSces  frequently  require  opj^pfite  forms,  as  mentioned  in  par. 
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3.  col.  2.  p.  360.  Thus  the  glafs  A  of  fig.  20,  nc  2.  fhould  be  Telefcope. 
moft  convex  on  the  iide  next  the  object,  that  it  may  produce  ~ 
little  diftortion  of  the  pencils.  But  it  fhould  be  moft  convex 
next  the  eye,  that  it  may  produce  diftindt  vifion  of  the  image 
FG,  which  is  very  near  it.  This  image  fhould  have  its  con¬ 
cavity  turned  towards  A,  whereas  it  is  towards  the  objedt- 
glafs.  We  muft  therefore  endeavour  to  make  the  vertical 
image  fg  flatter,  or  even  convex.  This  requires  a  glafs 
very  flat  before  ar.d  convex  behind.  For  fimilar  reafons 
the  objedt-glafs  of  a  microfcope  and  the  Ample  eye-glafs  of 
an  aftronomical  telefcope  fhould  be  formed  the  fame  way. 

This  is  a  fubjedt  of  moft  difficult  difeuffion,  and  requires 
a  theory  which  few  of  our  readers  would  relifh ;  nor  does 
our  limits  afford  room  for  it.  The  artifts  are  obliged  to 
grope  their  way.  The  proper  method  of  experiment\vould 
be,  to  make  eye-pieces  of  large  dimenfions,  with  extrava¬ 
gant  apertures  to  iricreafe  the  aberrations,  and  to  provide 
for  each  ftation  A,  B,  C,  and  D,  a  number  of  lenfes  of  the 
fame  focal  diftance,  but  of  different  forms :  and  we  would 
advife  making  the  trial  in  the  way  of  a  folar  microfcope, 
and  to  have  two  eye  pieces  on  trial  at  once.  Their  pictures 
can  be  formed  on  the  fame  fereen,  and  accurately  compared; 
whereas  it  is  difficult  to  keep  in  remembrance  the  perfor¬ 
mance  of  one  eye-piece,  and  compare  it  with  another. 

We  have  now  treated  the  theory  of  refra&ing  telefcopes 
with  confiderable  minutenefs,  and  have  perhaps  exceeded 
the  limits  which  fome  readers  may  think  reafonable.  But 
we  have  long  regretted  that  there  is  not  any  theory  on  this 
fubjedt  from  which  a  curious  perfon  can  learn  the  improve¬ 
ments  which  have  been  made  fince  the  time  of  Dr  Smith, 
or  an  artift  learn  how  to  proceed  with  intelligence  in  hit 
profeffion.  If  we  have  accomplifhed  either  of  thefe  ends, 
we  trufl  that  the  public  will  receive  our  labours  with  fatis- 
fadtion. 

Wc  cannot  add  any  thing  to  what  Dr  Smith  ha3  deliver¬ 
ed  on  the  theory  of  reflecting  telefcopes.  There  appears 
to  be  the  fame  poffibility  of  corredting  the  aberration  of  the 
great  fpeculum  by  the  contrary  aberration  of  a  convex  final! 

Ipeculum,  that  we  have  pradtifed  in  the  compound  object- 
glafs  of  an  achromatic  retracing  telefcope.  But  this  can¬ 
not  be,  unlefs  we  make  the  radius- of  the  convex  fpeculum 
exceedingly  large,  which  deftroys  the  magnifying  power 
and  the  brightnefs.  I  his  therefore  muft  be  given  up.  In¬ 
deed  their  performance,  when  well  executed,  does  already 
furpafs  all  imagination.  Dr  Kerfchel  has  found  great  ad¬ 
vantages  in  what  he  calls  the  front  view,  not  ufing  a  plan- 
mirror  to  throw  the  pencils  to  one  fide.  But  this  cannot 
be  pradtifed  in  any  but  telefcopes  fo  large,  that  the  iofc  of 
light,  occafioned  by  the  interpofition  of  the  obferver’s  head, 
may  bevdifregaided. 

Nothing  remains  but  to  deferibe  the  mechaniftn  cf  forar 
of  the  moft  convenient  forms. 

To  deferibe  all  the  varieties  of  fhape  and  accommodation 
which  may  be  given  to  a  telefcope,-  would  be  a  tafk  as  tri¬ 
fling  as  prolix.  The  artifts  of  London  and  of  Paris  have 
racked  their  inventions  to  pleafe  every  fancy,  and  to  fuit 
every  purpofe.  We  fhali  content  ourfelves  with  a  few  ge¬ 
neral  maxims,  deduced  from  the  feientifle  confideration  of 
a  telefcope,  as  an  inftrument  by  which  the  vifual  angle  fub-  • 
tended  by  a  diftindt  objedt  is  greatly  magnified. . 

The  chief  conftderation  is  to  have  a  Heady  view  of  the 
diftant  objedt.  This  is  unattainable,  unlefs  the  axis  of  the 
inftrument  be  kept  conftantly  diredted  to  the  fame  point  of  ’ 
it  :  for  when  the  telefcope  is  gently  fhifted  from -its  poft- 
tion,  the  cbjedi  ferns  to  move  in  the  fame  or  in  the  oppolite 
direction,  according  as  the  telefcope  inverts  the  objedb  or 
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Telefcope.  fhows  it  ere£.  This  is 

u“"~' v— '  becaufe  the  apparent  angular  motion  is  greater  than  what 
we  naturally^  connect  with  the  motion  of  the  telefcope. 
This  does  not  happen  when  we  look  through  a  tube  with¬ 
out  g  lattes. 

All  (leaking  of  the  inflrument  therefore  makes  the  obje£l 
dance  before  the  eye  ;  and  this  is  difagreeable,  and  hinders 
us  from  feeing  it  diftindlly.  But  a  tremulous  motion,  how* 
ever  fmall,  is  infinitely  more  prejudicial  to  the  performance 
of  a  telefcope,  by  making  the  objed.  quiver  before  us,  A 
perfon  walking  in  the  room  prevents  us  from  feeing  diftind- 
ly  ;  nay,  the  very  puliation  in  the  body  of  the  cMerver,  agi¬ 
tates  the  floor  enough  to  produce  this  effed,  when  the  te¬ 
lefcope  has  a  great  magnifying  power :  For  the  vifible  mo¬ 
tion  of  the  objed  is  then  an  imperceptible  tremor,  like  that 
of  an  harpfichord  wire,  which  produces  an  effect  precifely 
fimilar  to  optical  indiftindnefs  ;  and  every  point  of  the  ob¬ 
jed  is  diffufed  over  the  whole  fpace  of  the  angular  tremor, 
and  appears  coexiilent  in  every  part  of  this  fpace,  juft  as  a 
harpfichord  wire  does  while  it  is  founding.  The  more  rapid 
this  motion  is,  the  indiftindnefs  is  the  more  complete.  There¬ 
fore  the  more  firm  and  elaftic  and  well  bound  together  the 
frame- work  and  apertures  of  our  telefcope  is,  the  more  hurt¬ 
ful  will  this  confequence  be.  A  mounting  of  lead,  were  it 
practicable,  would  be  preferable  to  wood,  iron,  or  brafs. 
This  is  one  great  caufe  of  the  indiftindnefs  of  the  very  fineft 
refleding  telefcopes  of  the  ufual  conftrudions,  and  can  ne¬ 
ver  be  totally  removed.  In  the  Gregorian  form,  it  is  hard¬ 
ly  pofflble  to  damp  the  elaftic  tremor  of  the  fmall  fpeculum, 
carried  by  an  arm  fupported  at  one  end  only,  even  though 
the  tube  were  motionlefs.  We  were  witneffes  of  a  great  im¬ 
provement  made  on  a  four-feet,  reflecting  telefcope,  by  fup- 
porting  the  fmall  fpeculum  by  a  ftrong  plate  of  lead  placed 
acrofs  the  tube,  and  led  by  an  adjufting  ferew  at  each  end. 
But  even  the  great  mirror  may  vibrate  enough  to  produce 
indiftindnefs.  Refradting  telefcopes  are  free  from  this  in- 
conveniency,  becaufe  a  fmall  angular  motion  of  the  objed- 
glafs  round  one  of  its  own  diameters  has  no  fenfible  effed 
on  the  image  in  its  focus.  They  are  affeded  only  by  an 
angular  motion  of  the  axis  of  the  telefcope  or  of  the  eye- 
glafles. 

This  Angle  confi deration  gives  us  great  help  towards 
judging  of  the  merits  of  any  particular  apparatus.  We 
fhould  ftudy  it  in  this  particular,  and  fee  whether  its  form 
makes  the  tube  readily  fufceptible  of  fuch  tremulous  mo¬ 
tions.  If  it  does,  the  firmer  it  is  and  the  more  elaftic  it  is, 
the  worfe.  All  forms  therefore  where  the  tube  is  fupported 
only  near  the  middle,  or  where  the  whole  immediately  or 
remotely  depend  on  one  narrow  joint,  are  defective 

Realoning  in  this  way,  we  fay  with  confidence,  that  of 
all  the  forms  of  a  telefcope  apparatus,  the  old  fafhioned 
Ample  ftand  reprefented  in  fig.  21.  is  by  far  the  beft,  and 
that  others  are  fuperior  according  as  the  difpofition  of  the 
points  of  fup port  of  the  tube  approaches  to  this.  Let  the 
pivots  A,  B,  be  fixed  in  the  lintel  and  iole  of  a  window. 
Let  the  four  braces  terminate  very  near  to  thefe  pivots. 
Let  the  telefcope  lie  on  the  pin  F/,  Ye  ft  in  eg  on  the  fhoulder 
round  the  eye-piece,  while  the  far  end  of  it  refts  on  one  of 
the  pins  1,  2,  3,  &c. ;  and  let  the  diftar.ee  of  thefe  pins  from 
1  very  little  exceed  the  length  of  the  telefcope.  The  trem¬ 
bling  of  the  axis,  even  when  confiderable,  cannot  affedl  the 
pofition  of  the  tube,  becaufe' the  bracks  terminate  almoft  at 
tne  pivots.  i  he  tremor  of  the  brace  CD  does  as  little 
harm,* becaufe  it  is  nearly  perpendicular  to  the  tube  And 
if  the  objed  glafs  were  dole  at  the  upper  fupporting  pin, 
and  the  focus  at  the  lower  pin  F,  even  the  bending  and 
trembling  of  the  tube  will  have  no  effed  on  its  optical  axis. 
gThe  inflrument  is  only  fubjed  to  horizontal  tremors.  Thefe 
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owing  to  the  magnifying  power,  may  be  almoft  annihilated  by  having  a  flendeV  rod  coming 

from  a  hook’s  joint  in  the  fide  of  the  window,  and  palling 
through  fuch^anotlier  joint  clofe  by  the  pin  F.  We  have 
feen  an  inflrument  of  this  form,  having  AB  parallel  to  the 
earth’s  axis.  .  The  whole  apparatus  did  not  coft  90  (hillings, 
and  we  find  it  not  in  the  leaft  fenfible  manner  affeded  by  a 
ftorm  of  wind.  It  was  by  obfervations  with  this  inflrument 
that  the  tables  of  the  motions  of  the  Georg  him  Sidus,  pub- 
lifhed  in  the  Edinburgh  Tranfadions,  were  conftruded, 
and.  they  are  as  accurate  as  any  that  have  yet  appeared. 
This  is  an  excellent  equatorial. 

But  this  apparatus  is  not  portable,  and  it  is  fadly  defici¬ 
ent  in  elegance.  The  following  is  the  beft  method  wc  have 
feen  of  combining  thefe  circumftances  with  the  indifpenfable 
recluifites  of  a  good  telefcope. 

The  pillar  VX  (fig.  22.)  rifes  from  a  firm  ftand,  and  has> 
a  horizontal  motion  round  a  cone  which  completely  fills  it. 
This  motion  is  regulated  by  a  rack- work  in  the  box  at  V. 
The  ferew  of  this  rack-work  is  turned  by "  means  of  the 
handle  P,  of  a  convenient  length,  and  the  ferew  may  be  dif- 
engaged  by  the  click  or  detent  V,  when  we  would  turn  the 
inllrument  a  great  way  at  once.  The  telefcope  has  a  ver¬ 
tical  motion  round  the  joint  Q_placed  near  the  middle  of 
the  tube.  The  lower  end  of  the  tube  is  fupported  by  the 
flay  OT.  .  This  confifls  of  a  tube  RT,  fattened  to  the  pil¬ 
lar  by  a  joint  I ,  which  allows  the  flay  to  move  in  a  veitical 
plane.  Within  this  tube  Aides  another,  with  a  ftiff  motion. 
This  tube  is  conneded  with  the  telefcope  by  another  joint 
O,  alfo  admitting  motion  in  a  vertical  plane.  The  fide  M 
of  this  inner  tube  is  foimed  into  a  rack,  in  which  works  a 
pinion  fixed  to  the  top  of  the  tube  RT,  and  turned  by  the 
flat  finger-piece  R.  The  reader  will  readily  fee  the  advan¬ 
tages  and  the  remaining  de^eds  of  this  apparatus.  It  is 
very  portable,  becaufe  the  telefcope  is  ealily  difeugaged 
from  it,  and  the  legs  and  flay  fold  up.  If  the  joint  Qjvere 
immediately  under  A,  it  would  be  much  freer  from  all  tre¬ 
mor  in  the  vertical  plane.  But  nothing  can  hinder  other 
tremors  arifing  from  the  long  pillar  and  the.  three  fpringy 
legs.  Thefe  communicate  all  external  agitations  with  great 
vigour.  The  inflrument  fhould  be  fet  on  a  ftone  pedeftal,* 
or,  what  is  better,  a  cafk  filled  with  wet  farid.  Tins  pedef¬ 
tal,  which  necefiity  perhaps  fuggefted  to  our  fcientific  navi¬ 
gators,  is  the  beft  that  can  be  imagined. 

*ig.  2  3  *s  Hand  nfually  given  to  reflecting  telefcopes. 

I  he  vertical  tube  FBG  is  fattened  to  the  tube  by  finger 
ferews,  which  pafs  through  the  flits  at  F  and  G.  This' 
arch  turns  round  a*  joint  in  the  head  of  the  divided  pillar/ 
and  has  its  edge  cut  into  an  oblique  rack,  which  is  aded  on 
by  the  horizontal  ferew,  furnifhed  with  the  finger-piece  A. 
This  ferew  turns  in  a  horizontal  fquare  frame.  This  Frame 
turns  round  a  horizontal  joint  in  the  off- fide,  which  cannot 
be  feen  in  this  view.  In  the  fide  of  this  frame  next  the  eye 
there  is  a  finger-ferew  <7,  which  pafles  through  the  frame, 
and  prefles  on  the  round  horizontal  plate  D.  By  fere  wing’ 
down  this  finger-ferew,  the  frame  is  brought  up,  and  prefles 
the  horizontal  ferew  to  the  rack.  Thus  the  elevation  of  the 
telelcope  is  fixed,  and  may  be  nicely  changed  by  the  finger 
applied  to  A  and  turning  this  ferew.  The  horizontal  round 
plate  D  moves  ftiffly  round  on  another  plate  of  nearly  equal 
diameter.  This  under  plate  has  a  deep  conical  hollow  focket, 
which  is  nicely  fitted  by  grinding  to  a  folid  cone  formed 
on  the  top  of  the  great  upright  pillar,  and  they  may  be 
firmly  fixed  in  any  pofition  by  the  finger-ferew  E.  To  the' 
under  plate  is  fattened  a  box  r,  containing  a  horizontal  ferew 
C,  which  always  works  in  a  rack  cut  in  the  edge  of  the  up¬ 
per  plate,  and  cannot  be  diftngaged  from  it.  When  a  great 
vertical  or  horizontal  motion  is  wanted,  the  ferews  a  and  E 
are  flacked,  and  by  tightening  them  the  telefcope  may  be 
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Tdcfcoye,  fixed  in  any  pofition,  and  then  any  fmall  movements  may  be 
given  it  by  the  finger  plates  A  and  C. 

This  /land  is  very  fubjedl  to  brifk  tremor,  either  from  ex¬ 
ternal  agitation  of  the  pedeflal,  or  from  the  immediate  ac¬ 
tion  of  the  wind;  and  we  have  feldom  feen  diftinTly  through 
tclefeopcs  mounted  in  this  manner,  till  one  end  of  the  tube 
was  prefled  againll  fomething  that  was  very  Heady  and  une- 
kftic.  It  is  quite 'aftomfhing  what  a  change  this  produces. 
We  took  a  very  fine  telefcope  made  by  Jamcd  Short,  and 
laid  the  tube  on  a  great  lump  of  foft  clay,  prefling  it  firmly 
down  into  it.  Several  perfons,  ignorant  of  our  purpofc, 
looked  through  it,  and  read  a  table  of  logarithms  at  the  di¬ 
stance  of  310  yards.  We  then  put  the  telefcope  on  its 
Hand,  and  pointed  it  to  the  fame  obje£l  ;  none  of  the  com¬ 
pany  could  read  at  a  greater  diftance  than  235  yards,  al¬ 
though  they  could  perceive  no  tremor.  They  thought  the 
vifion  as  (harp  as  before ;  but  the  incontrovertible  proof 
of  the  contrary  was,  that  they  could  not  read  at  fueli  a  di- 
ftanee. 

If  the  round  plates  were  of  much  greater  dimenfions;  and 
if  the  lower  one,  inflead  of  being  fixed  to  the  pillar,  were 
fup ported  on  four  flout  pillars  (landing  on  another  plate  ; 
and  if  the  vertical  arch  had  a  horizontal  axis  turning  on 
two  upright  frames  firmly  fixed  to  the  upper  platC^-the  in- 
ilrurrent  would  be  much  freer  from  tremor.  Such  Hands 
were  made  formerly ;  but  being  much  more  bulky-  and  incon¬ 
venient  for  package,  they  have  gone  into  difufe. 

The  high  magnifying  powers  of  Dr  HerfchePs  telefcopes 
made  all  the  ufual  apparatus  for  their  fupport  extremely  im¬ 
perfect.  But  liis  judgment,  and  his  ingenuity  and  fertility 
in  refource,  are  as  eminent  as  his.  philofophical  ardour.  Ke 
lias  contrived  for  his  refledfing  teleicopes  Hands  which  have 
every  property  that  can  be  defired.  The  tubes  are  all  fup. 
ported  at  the  two  ends.  The  motions,  both  vertical  and  ho- 
•  rizontal,  are  contrived  with  the  utmoH  fimplicity  and  firm- 
nefi.  We  cannot  more  properly  conclude  this  article  than 
with  a  defeription  of  his  40  feet  telelcope,  the  noblell  mo¬ 
nument  of  philofophical  zeal  and  of  princely  munificence 
that  the  world  can  boaft  of. 

Plat  DV.  reprefents  a  view  of  this  inflrument  in  a  meri¬ 
dional  fituation,  as  it  appears  when  feen  from  a  convenient 
diftance  by  a  perfon  placed  to  the  fouth-wefl  of  it.  The 
foundation  in  the  ground  conlifis  of  two  concentric  circular 
blick  walls,  the  outermoft  of  which  is  42  feet  in  diameter, 
and  the  infide  one  21  feet.  They  are  two  feet  fix  inches 
deep  under  ground  ;  two  feet  three ‘inches  broad  at  the  bot¬ 
tom,  and  one  foot  two  inches  at  the  top  ;  and  are  capped 
with  paving  Hones  about  three  inches  thick,  and  twelve 
and  three  quarters  broad.  The  bottom  frame  of  the  whole 
apparatus  lefts  upon  thefe  two  walls  by  twenty  concentric 
rollers  III,  and  is  moveable  upon  a  pivot,  which  gives  a  ho*  ‘ 
rizontal  motion  to  the  whole  apparatus,  as  well  as  to  the  te- 
lefcope. 

The  tube  of  the  telefcope  A,  though  very  Ample  in  its 
form,  which  is  cylindrical,  was  attended  with  great  difficul¬ 
ties  in  the  conftrudf ion.  This  is  not  to  be  wondered  at, 
wheri  its  fize,  and  the  materials  of  which  it  is  made,  are 
confidered.  Its  length  is  39  feet  four  inches  ;  it  meafures 
four  feet  ten  inches  in  diameter  ;  and  every  part  of  it  is  of 
iron.  Upon  a  moderate  computation,  the  weight  of  a 
wooden  tube  mufl  have  exceeded  an  non  one  at  leaf!  3000 
pounds  ;  and  its  durability  would  have  been  far  inferior  to 
that  of  iron.  It  is  made  of  rolled  or  fheet  iron,  which  has 
been  joined  together  without  rivets,  by  a  kind  of  feaming 
well  known  to  thofe  who  make  iron-funnels  for  floves. 

Very  great  mechanical  fkill  is  ufed  in  the  contrivance  of 
the  apparatus  by  which  the  telefcope  is  fnpported  and  di- 
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fupport  is  moveable  ;  and  its  motion  is  effc&ed  by  tneeha- 
nifm,  fo  that  the  telefcope  may  be  moved  from  its  mod 
backward  point  of  fupport  to  the  moft  forward,  and,  by 
means  of  the  pulleys  GG  fufpended  from  the  great  beam 
IT,  be  let  to  any  altitude,  up  to  the  very  zenith.  The 
tube  is  alio  made  to  reft  with  the  point  of  fupport  in  a  pi¬ 
vot,  which  permits  it  to  be  turned  fidewife. 

The  concave  face  of  the  great  mirror  i*8  48  inches  of  po- 
lifhed  furface  in  diameter.  The  thicknefs,  which  is  equal 
in  every  part  of  it,  remains  now  about  three  inches  and  a 
half;  and  its  weight,  when  it  came  from  the  cafl  was  2118 
pounds,  of  which  it  mufl  have  loft  a  lmall  quantity  in  po* 
lifhing.  To  put  this  fpeculum  into  the  tube,  it  is  fufpend¬ 
ed  vertically  by  a  crane  in  the  laboratory,  and  placed  on  a 
fmall  narrow  carriage,  which  is  drawn  out,  rolling  upon 
planks,  till  it  comes  near  the  back  of 'the  tube  ;  here  it 
is  again  fufpended  and  placed  in  the  tube  by  a  peculiar  ap¬ 
paratus. 

The  method  of  obferving  by  this  telefcope  is  by  what 
Dr  Herfehel  calls  th z  front  view  ;  the  obferv£r  being  placed 
in  a  feat  C,  fufpended  at  the  end  of  it,  with  his  back  to¬ 
wards  the  objedt  he  views.  There  is  no  fmall  fpeculum,  but 
the  magnifiers  are  applied  immediately  to  the  firfl  focal 
image. 

From  the  opening  of  the  telefcope,  near  the  place  of  the 
ey^e-glafs,  a  fpeaking  pipe  runs  down  to  the  bottom  of  the 
tube,  where  it  goes  into  a  turning  joint ;  and  after  feveral 
other  inflections,  it  at  length  divides  into  twp  branches,  one 
going  into  the  obfervatory  D,  and  the  other  into  the  work¬ 
room  E.  By  means  of  the  fpeaking  pipe  the  communica¬ 
tions  of  the  obferver  are  conveyed  to  the  afliftant  in  the  ob¬ 
fervatory,  and  the  workman  is  directed  to  perform  the  re¬ 
quired  motions. 

In  the  obfervatory  is  placed  a  valuable  fidereal  time  piece, 
male  by  Mr  Shelton.  Clofe  to  it,  and  of  the  fame  height, 
is  a  polar  diftance- piece,  which  has  a  dial- plate  of  the  fame 
dimenfions  with  the  time-piece  :  this  piece  may  be  made  to 
fhow  polar  diftance,  zenith  diftance,  declination  or  altitude, 
by  fetting  it  differently.  The  time  and  polar  diftance  pie¬ 
ces  are  placed  fo  that  the  afliftant  fits  before  them  at  a 
table,  with  the  fpeaking-pipe  rifing  between  them  ;  and  in 
this  manner  obiervations  may  be  written  down  very  conve¬ 
niently.  , 

This  noble  inflrument,  with  proper  eye-glafles,  magnifies 
above  6coo  times,  and  is  the  largefl  that  has  ever  been 
made.  Such  of  our  readers  as  wifh  for  a  fuller  account  of 
the  machinery  attached  to  it,  viz.  the  Hairs,  ladders,  and 
platform  B,  may  have  reeourfe  to  the  fecond  part  of  the 
Tranfadlions  of  the  Royal  Society  for  1795  ?  111  which,  by- 
means  of  1 8  plates  and  63  pages  of  letter-prefs,  an 
ample  detail  is  given  of  every  cireumftance  relating  to  join¬ 
er’s  work,  carpenter’s  work,  and  fmith’s  work,  which  at¬ 
tended  the  formation  and  eredlion  of  this  telefcope.  It  was 
completed  on  Auguft  the  28th  1789,  and  on  the  fame  day 
was  the  fixth  fatellite  of  Saturn  difeover ed. 


IEEE  (William),  an  illuflrious  Swifs  patriot,  chief  in- 
ftrument  of  the  revolution  which  delivered  the  Swifs  can¬ 
tons  from  the  German  yoke  in  1307.  Grifler,  the  gover¬ 
nor  of  thefe  provinces  for  the  emperor  Albert,  having  or¬ 
dered  him,  under  pain  of  death,  to  fhoot  at  an  apple  placed 
on  the  head  of  one  of  his  children  ;  he  had  the  dexterity, 
though  the  diftance  was  very  considerable,  to  ftrike  it  off 
without  hitting-  the  child.  Phe  tyrant,  perceiving  he  had 
another  arrow  concealed  under  his  cloak,  alked  him  for 
wliat  purpofe  ?  To  which  lie  boldly  replied,  u  To  have  fhot 
you  thro’  the  heart,  if  I  had  had  the  misfortune  to  kill  my 
fon  ”  The  enraged  governor  now  ordered  him  to  be  hang¬ 
ed  5  but  his  fellow-citizens,  animated  by  his  fortitude  and 
3  A  pa. 


Tell. 
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Tell  patriot! fill,  flew  to  arms;  attacked  and  vatiqulfbed  Oriflcr, 

Y  ^  who  was  fhot  to  death  by  Twu  1  the  affociation  for  the 
Lte^cr'  ,  independency  took  place  tbai.  inilant. 

Tfi.l-T ale ,  a  name  fometimes  given  to  the  Perpetual  Log* 
See  that  article. 

TELLER,  an  officer  of  the  exchequer,  in  ancient  re- 
cords  called  t a  Tier.  There  are  four  of  thefe  officers,.  whofe 
diity  is  to  receive  all  fums  due  to  the  king,  and  to  give  the 
clerk  of  the  pells  a  bill  to  charge  him  therewith.  They 
hkewife  pay  all  money  due  from  the  king,  by  warrant  from 
the  auditor  of  the  receipt ;  and  make  weekly  and  yearly 
books  both  of  their  receipts  and  payments,  which  they  deli¬ 
ver  to  the  lord  treafurer. 

TELL1NA,  in  natural  hidory,  a  genus  of  animals  be¬ 
longing  to  the  clafS  of  •venHh,  and  Order  of  tejlacea .  .  The 
animal  is  a  tctliys  ;  the  Hi  ell  is  bivalve,  generally  flowing  to 
one  fide,  with  three  teeth  at  the  hinge.  Gmelin  reckons 
about  9c  fpecies. 

The  tellirne  bury  therivfelves  in  the  mud  or  fund  at  the 
bottom  of  the  fea,  keeping  a  communication  with  the  water- 
above  by  means  of  fbort  tubes  or  pipes; 

TEMISSA,  a  large  town  in  Africa,  about  i?0  miles 
north-eail  of  Mouvzmik,  the  capital  of  Fezzan.  Here  the 
caravan  of'  pilgrims  from  Lornou  and  Nigritia,  which  takes 
its  departure  from  Mourzouk,  and  travels  by_  the  way  of 
Cairo  to  Mecca,  ufually  provides  the  {lores  of  corn  and 
dates,  and  dried  meat,  that  are  reepiifite  lor  its  dreary  paf- 
f?.ge. 

TEMPE  (anc.  geog.),  a  mod  pleafant  place  or  vaUey  of 
ThefTaly.  That  it  Was  there,  appears  from  the  epithets 
ThJMica  (Livy),  Thejfala  (Ovid  )*;  but  in  what  particular 
diftrid  is  the  queSion.  From  the  Phthiotica  of  Catullus, 
it  fhould  feem  to  be  of  Plithiotis  :  but  the  Peneus,  which 
ran  through  Tempe,  was  at  too  great  a  diftapee,  being  fe- 
parated  from  it  by  Mount  Othrys  and  otliers.  HMl,  how¬ 
ever,  we  {hall  define  Tempe,  previous  to  the  determining 
the  particular  diftridt  in  which  it  lay.  The  Peneus,  accord¬ 
ing  to  Pliny,  running  down  between  OfTa  to  the  fouth  and 
Olympus  to  the  north  for  500  ftadia,  is  for  haff  that  fpace 
navigable  :  in  the  direction  of  this  courfe  lies  what  is  called 
Tempe,  extending  in  length  for  five  miles,  in  breadth  for 
sdmoft  *n  acre  and  an  half,  with  gentle  convexities  rifing  on 
the  right  and  left  beyond  ken  of  human  fight.  Within 
glides  the  Peneus  in  its  verdant  light,  green  in  its  pebbles, 
charming  in  the  grafs  on  its  banks,  harmoniouffy  vocal  with 
the  mvilic  of  birds.  In  this  defeription  Strabo  and  JE- 
iian  agree  ;  the  laft  adding,  that  it  has  an  agreeable  variety 
of  places  of  retreat  ;  and  that  it  is  not  the  work  of  man's 
hand,  but  the  fpontaneOus  produSion  of  nature;  and  Strabo 
fays,  that  formerly  the  Peneus  formed  a  lake  in  this  fpot,  be¬ 
ing  checked  in  its  courfe  by  the  higher  grounds  about  the 
fea  ;  but  that  an  opening  being  made  by  an  earthquake,  and 
Mount  OfTa  torn  from  Olympus,  the  Peneus  gained  a  free 
courfe  between  them.  Lilt  Livy,  who  calls  Tempe  a  grove, 
remarks  a  degree  of  horror  rather  than  amenity,  with  which 
the  Roman  army  was  (truck  on  marching  over  the  narrow 
pafs ;  for,  beiides  the  defile,  difficult  to  go  over,  which  runs 
on  for  five  miles,  there  are  fteep  rocks  on  each  hand,  down 
-which  the  profpedt  is  apt  to  caufe  a  dizzinels,  heightened 
by  the  noife  and  depth  of  the  interfluent  Peneus.  Hence 
it  appears  that  Tempe  was  in  the  Pelafgiotis,  whofe  extre¬ 
mity  was  formerly  the  Peneus,  but  afterwards,  as  is  pro¬ 
bable,  allotted  to  Magn'efia  ;  and  thus  Pliny  places  the 
mouth  of  the  Peneus  not  in  ThefTaly  itfelf,  but  in  the  Mag- 
nefia  of  ThefTaly. 

TEMPER,  in  a  mechanical  fenfe.  See  Tempering. 

Temper*;  in  a  moral  fenfe,  the  difpofttion  of  mind  whe¬ 


ther  natural  or  acquired.  The  word  is  fcldom  ufed  by'  good  Temper, 
writers  without  an  epithet,  as  a  good  o  ‘  bad  temper  ;  though  ^eir'Kr»- 
one  of  the  mod  beautiful  poems  in  the  language  is  entitled  ,  J 

The  Triumphs  of  Temper. 

It  is  well  obferved  by  an  elegant  effimft,  -that  more  con- 
flant  uneafmefs  avifes  from  ill  temper  than  from  ill  fortune ; 
as  a  bad  temper  embitters  every  fweet,  and  converts  a  para- 
dife  into  a  place  of  torment.  For  fubduing  the  heart  to 
fortnefs,  and  preferving  a  due  balance  of  the  pailions,  a  pro¬ 
per  culture  of  the  unde  rft  an  ding  a'nd  of  the  tafte  is  the  boil 
method.  He  who  employs  his  time,  in  the-  {Indies  of  ele¬ 
gant  literature,  or  the  fine  aits,  has  almoll  always  a  yrood 
temper  ;  wbilll  the  man  who  is  ab forked  in  the  puriuits  of 
profound  fcience  is  apt  to  acquire  ?;  fevevity  of  difpofition, 
little  lefs  di {agreeable,  though  generally  much  lefs  pernici¬ 
ous,  than  the  caoricioiifnefs  of  the  idler.  Malic,  painting, 
and  poetry,  teach  the  mind  to  fekdt  the  agreeable  parts  of 
thole  objects  which  furround  ns,  and  by  habituating  it  to  a 
pure  and  permanent  delight,  gradually  iuperinduce  an  habi¬ 
tual  good  humour.  It  is  of  infinite  importance  to  happi- 
nefs  to  accuflom  the  mind,  from  infancy,  to  turn  IrOin  de- 
foimed  and  Gainful  fcenes,  and  to  contemplate  whatever  cart 
be  found  of  moral  and  natural  beauty. 

So  much  of  the  happmefs  of  private  life  depends  on  the 
government  of  the  temper,  that  the  temper  ou.ht  to  be  a 
principal  objedl  of  regard  in  a  welbcoiWi  idled  education. 

The  {offering  of  children  to  tyrannize  without  con  trout 
over  fevvants  and  inferiors,  is  the  ruin  or  many  an  amiable 
difoofition.  The  virtues  of  humanity,  benevolence,  humili¬ 
ty,*  cannot  he  too  early  enforced;  at  the  fame  time,  care 
fhould  be  taken  that  an  infant  of  two  or  three  years  old 
ffiould  never  be  beaten  or  fpoken  to  harihly  for  any  offence 
which  it  can  ooffiblv  commit. 

TEMPERAMENT,  among  phyfleians,  the  fame  with, 
conflitution,  or  a  certain  difpofition  of  the  folids  and  fluids- 
of  the  human  body,  by  which  it  may  be  properly  denomina¬ 
ted  ilrong,  weak,  lax,  &c. 

In  every  perion  there  are  appearances  of  a  temperament 
peculiar  to  himfelf,  though  the  ancients  only  took  notice 
of  four,  and  fome  have  imagined  thefe  were  deduced  from 
the  theories  or  the  four  humours  or  four  cardinal  qualities  y 
but  it  is  more  probable  that  they  were  flrft  founded  on  ob- 
fei-vation,  and  afterwards  adapted  to  thole  theories,  iince  we 
find  lhat  they  have  a  real  exiftence,  and  a#e  capable  of  re¬ 
ceiving  an  explanation.  1  he  two  that  are  moll  diffmdlly 
marked  are  the  fanguineous  and  melancholic,  viz*  the  tem¬ 
peraments  of  youth  and  age. 

1.  Sanguineous .  Here  there  is  laxity  of  folids,  difeover- 
abL  by  the  foftnefs  of  hair  and  fucculency  ;  large  lyflem  of 
arteries,  redundancy  of  fluids,  florid  complexion  ;  feniibility 
of  the  nervous  power,  efpeeially  to  plea  ling  objedts  ;  irrita¬ 
bility  from  the  plethora  ;  mobility  and  levity  from  lax  fo¬ 
lids.  Thefe  chara&ers  are  diilin&iy  marked,  and  are  pro¬ 
ved  by  the  drfeaies  incident  to  this  age,  as  h&movrhagics,  fe- 

1  vers,  &c.  but  thefe,  as  they  proceed  from  a  lax  fyttem,  are. 
more  eafily  cured.  ...  frn 

2.  Melancholic  I/obit.  Here  greater  rigidity  of  folids  oc¬ 
curs,  difcoverable  by  the  hardnels  and  crifpstuie  of  the.* 
hair  ;  {mall  proportion  of  the  fluids,  hence  drynefs  and  lean- 
nefs;  fm all  arteries,  hence  pale  colour;  venous  plethora,., 
hence  tutgefeency  of  thefe,  and  Avidity;  fen  Ability,  Ire- 
quently  exquifite  ;  moderate  irritability,  with  remarkable  t te¬ 
nacity  of  impreffions;  fteadmfels  in  adtion  and  flowr.efs  ol  mo¬ 
tion,  with  great  Rrength  5  for  excefs  of  this  conilitution  in 
maniacs  gives  the  mod  extraordinary  inftance  of  human 
ftrenr^th  we  know.  M  his  temperament  is  moll  dillindtly 
marked  in  old  age,  and  i»  nates.  Thfc  fanguineous  temper* 

men! 
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nent  of  youth  makes  us  not  di&tngut(fc  the  melancholic  till  the 
decline  of  life,  when  it  is  very  evident^  from  difeafes  of.  the 
veins,  hemorrhoids,  apoplexy,  cachexy,  obflru&ionsof  the  vil- 
cera,  particularly  of  the  liver,  dropffes,  affedlions  of  the  ali¬ 
mentary  canal,  chiefly  from  weaker  influence  of  the  nervous 
power.  So  much  for  the  fanguineotis  and  melancholic  tem¬ 
peraments  ;  the  other  two  are  not  fo  eafily  explained.  The 
choleric  temperament  takes  place  between  youth  and  man¬ 
hood.  In  the 

3,  Choleric ,  the  diflribution  of  the  fluids  is  more  exa&ly 
balanced  ;  there  is  leis  fentibility,  and  lefs  obeiity,  with  more 
irritability,  pv>ceeding  from  greater  tenfion,  lefs  mobility 
and  levity,  and  more  fleadinefs  in  theflrength  of  the  nervous 
power.  As  to  the 

4.  Phlegmatic .  This  temperament  cannot  be  diflinguifh- 

by  any  chara&ers  of  age  or  fex.  It  agrees  with  the  lan- 

guineous  in  laxity  and  fucculency.  It  differs  from  that 
temperament,  and  the  melancholic,  by  the  more  exadl  diilri* 
bution  of  the  fluids.  Again,  it  differs  from  the  fanguine¬ 
ous,  by  having  lefs  fenfibility,  irritability,  mobility,  and  per¬ 
haps  Ifrength,  though  fometimes  indeed  this  laff  is  found  to 
be  great. 

Thefe  are  the  ancient  temperaments.  The  temperaments, 
indeed,  are  much  more  various  ;  and  very  far  from  being 
eafily  marked  and  reduced  to  their  genera  and  fpecies,  from 
the  great  variety  which  is  obfervable  in  the  conilitutions  ot 
different  men. 

Temperament,  in  mufic,  is  defined  by  Rouffean  to  be 
an  operation  which,  by  means  of  a  flight  alteration  in  the 
intervals,  caufes  the  difference  between  two  contiguous 
founds  to  difappear,  makes  each  of  thefe  founds  feem  iden¬ 
tical  with  the  other,  which,  without  offending  the  ear,  may 
ft  ill  preferve  their  refpedtive  intervals  or  diffances  one  from 
the  other.  By  this  operation  the  fcale  is  rendered  more 
Ample,  and  the  number  of  founds  which  would  otherwife 
be  neceiTary  retrenched.  Had  not  the  fcale  been  thus  mo¬ 
dified,  inflead  ot  twxlve  founds  alone,  which  are  contained 
in  the  o&ave,  more  than  ffxty  would  be  indifpenfably  re¬ 
quired  to  form  what  we  properly  call  modulation  in  every 
tone. 

It  is  proved  by  computation,  that  upon  the  organ,  the 
harpfichord  and  every  other  inffrument  with  keys,  there  is 
not,  and  there  fcarcely  can  be,  any  chords  properly  in  tune, 
lave  the  odlave  alone.  The  caufe  is  this,  that  though 
three  thirds  major,  or  tour  thirds  minor,  ought  to  form  a 
juft  odlave,  thole  are  found  to  furpafs,  and  thefe  not  to 
reach  it. 

TEMPERANCE,  that  -virtue  which  a  man  is  faid  to 
<poffefs  who  moderates  and  retrains  his  fcnfual  appetites.  It 
is  often,  however,  tiled'  in  a  much  more  general  fenfe,  -  as 
fynonymbus  with  moderation,  and  is  then  applied  indiferi- 
ttiinately  to  all/i lie. pa ffioiis. 

Temperance  .(  fays  Mr  Neifon)  is  the  virtue  that  bridles 
our  irregular  deft  res  ;  it  is  nearly  allied  to  prudence,  and  has 
a  clofe  cow  nett  ion  with  juft  ice  ;  it  calms  revenge,  and 
quenches  the  fire  of  unjuft  refentment ;  it  checks  the  Epi¬ 
cure,,  and  ff ops  the -riotous  hand  of  the  Bacchanalian  ;  it 
extingiiiihes  or  abates  the  flames  of  luff,  and  banifhes  every 
Lwlels  adtian  ;  it-  A  knees  the  flippant  de-trading  tongue, 
und  gives  .in  its  ftcad  .a  pleating  moderation  of  fpeecli  j  it 
(huts  the  door  againfl  avarice,  and  proves  experimentally, 
•that  happinel6‘  does  not  confiff  in  the  eager  purfuit  or  ac- 
quiiition  of  riches,  but  in  a  contented  mind  ;  it  curbs  the 
itrongeft  of  all  other  paffions^  gating,  and  diftinguifhes  juff- 
ly  the  abiurduy  aud  folly  of  making  that  a  dangerous  trade, 
which  was  only.deflgned  as  a  relaxation  and  an  a  mu  feme  nt : 
temperance,  in.a.  word,  is  the  parent  of  many  virtues  ;  the 
parent  oi  peace,  profperitv,  health,  and  joy* 


Nothing  can  be  more  ftrange  to  all  observation  than  the  Temper 
pradice  of  forfaking  temperance  ;  fince  every  day’s  experi-  ra*cc 
ence  proves  to  us,  that  intemperance  pioduces  the  oppofite  Xemphr.% 

to  what  wb  feek.  Suppofe,  when  a  child  is  born,  we  afk < - 

the  parents  wliat  it  is  they  wifh  in  that  child.;  they  will  an- 
fwer,  Ike..  But  as  life  alone,  that  is,  mere  exiflence,  may, 
by  infirmity  or  other  accidents,  be  very  wretched,  they  will 
naturally  wifh  for  health  and  happinefs.  .  Well  then,  life-, 
health,  and  happinefs,  are  the  general  wifhes  of  parents  for 
their  children.  Now  let  us  fee  how  their  wifhes  are  likely 
to  fucceed.  Their  tirff  ffep  is  uluaily  a  fhameful  neglect 
of  the  food  of  nature,  the  breaft  ;  the  next,  a  blind^grati fir- 
cation  of  their  wall ;  the  third,  an  almoff  total  negled.  of 
their  manners  ;  and  a.fourth,  the  cherifhing  them  in  every 
irregular  affection.  Where  then  is  the  wonder  that  parents 
are  difappointed  ?  Life  and  health  depend  on  proper  food 
■and  other  judicious  management  on  one  part  ;  -and  if  tick, 
an  obedience  to  remedies  on  the  other  part  5  and  happinefs 
eflentially  depends  in  the  fuff  place  on  health  ;  in  the  next, 
on  the  due  government  of  our  fenfes,  affedions,  and  paf- 
fions.  See  here  how  much  mankind  deviate  from  them- 
felvcs ;  how  far  they’  depart  from  their  own  principles. 

But  what  is  the  remedy  ?  Nothing  more  obvious.  Let 
parents  exercife  their  reafpn  in  all  the  ileps  they  take  for 
their  children’s  welfare  ;  let  them  examine  right  and  wrong; 
let  them  not  only  avoid  paffion,  but  labour  to  corred  their 
own  errors  of  judgment,  that  they  may  be  the  better  enabled 
to  prevent  them  in  their  children  ;  but,  particularly,  let 
them  fix  in  them  the  knowledge,  love,  and  habit,  of  tem¬ 
perance. 

TEMPERING,  in  the  mechanic  arts,  the  preparing  of 
fled  and  iron,  fo  as  to  render  them  more  compad,  hard,  and 
firm ;  or  even  more  foft  and  pliant,  according  to  their  re- 
fpedive  occaflous.  See  Iron  and  Steel. 

TEMPEST  A.  See  Mol  yn. 

TEMPLARS,  Templers,  or  Knights  of  the  Temple^ 
a  religious  order  inftituted  at  Jerufalem  in  the  beginning  of 
the  12th  century,  for  the  defence  of  the  holy  fepulchre  and 
the  protedion  of  Chriffian  pilgrims.  They  were  firfl  called 
The  poor  of  the  Holy  City ,  and  afterwards  affumed  the  appel¬ 
lation  of  Tempters,  becaufe  their  heml'e  was  near  the  temple. 

The  order  was  founded  by  Baldwin  II.  then  king  of  Jeru¬ 
falem,  with  the  concurrence  of  the  pope  ;  and  the  principal 
articles  of  their  rule  v/e re;  That  they  fhould  hear  the  holy 
office  throughout  every  day ;  or  that,  when  their  military 
duties  fhuuld  prevent  this,  they  fhould  fupply  it  by  a  certain 
number  of  pater  11  offers  :  that  they  fhould  abilain  from  fl efh 
four  days  in  the  week,  and -on  Fridays  fiom  eggs  and  milk- 
meats  :  that  each  knight  might  have  three  horfes,  and  one 
efquire :  and  that  they  fhould  neither  hunt  nor  fowl. 

.After  the  ruin  of  the  kingdom  of  Jerufalem  about  iiS6, 
they  fpread  themfelves  through  Germany  and  other  countries 
of  Europe,  to  which  they  were  invited  by  the  liberality  of 
the  Chaff  ians.  In  the  year  1228,  this  order  acquired  lia¬ 
bility,  by  being  confirmed 4  in.  the  council  of  Troyes,  and 
fubje&ed  to  ,a  rule  of  diiciplme  drawn  up. by  St  Bernard. 

In  every,  nation  they  had  a  particular  governor,  called  mijler 
cf  the  Temple ,  or  of  the  militia  of  the  .Temple*  Their  ^rand- 
maffer  had  his,  residence  at  Paris. 

The  order  ot  Templars  flourished  for  fome  time,  and  ac¬ 
quired,  by  the  valour  of  its  knights,  immenfe  riches  and  art 
eminent  degree  of  military  renown  :  >,ut’as  their  profperity 
inert  a  fed,  their  vices  were  multiplied,  and  their  arrogance, 
luxury,  and  cruelty  rofe  at  laff  to  fuch  a  monffrous  height, 
that  tlieir  privileges  were  revoked,  and  their  order  fupprefled 
with  the  moft  terrible  circumitanees  df  infamy  and  feverity. 

Their  accufers  were  two  of  their  own  body,  and  their  chief 
profecutor  Philip  the  Pair  of  France,  who  addreffed  his  com. 

3  A  2  plaints 
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Templars,  plaints  to  Clement  V.  The  pope,  though  at  firft  unwilling  a  view  to  gratify  his  avarice,  and  glut  his  refentment  again  ft  Temple. 

to  proceed  again  11  them,  was  under  a  neceffity  of  comply*  the  Templars,  and  efpecially  again  ft  their  grand-mafter,  J  1 

ing  with  the  king’s  defire  ;  fo  that,  in  the  year  1307,  upon  who  had  highly  offended  him.  The  principal  caufe  of  his 
an ^  appointed  day,  and  for  fome  time  afterwards,  all  the  invincible  hatred  againft  them  was,  that  in  his  quarrel  with 
knights,  who  were  dlfpeifed  throughout  Europe,  were  Boniface  VIII.  the  knights  efpoufed  the  caufe  of  the  pope, 
feized  and  imprifoned,  and  many  of  them,  after  trials  for  and  furniihed  him  with  money  to  carry  on  the  war.  •  ,  They 
capital  crimes,  were  convided  and  put  to  death.  In  1312  originally  wore  a  white  habit,  with  red  croffes  fewed  upon 
the  whole  order  was  fuppreffed  by  the  council  of  Vienne,  their  cloaks  as  a  mark  of  diftindion. 

A  part  of  the  rich  revenues  they  poffeffed  was  bellowed  upon  TEMPLE  (Sir  William),  was  bom  in  London  in  the 
other  orders,  efpecially  on  the  knights  of  St  John,  now  of  year  1628.  The  family  from  which  he  fprung  was.  ancient, 

Malta,  and  the  reft  confifcated  to  the  refpe&ive  treafuries  and  is  laid  to  have  aflumed  the  furname  of  Temple  from  the 
of  the  fovereign  princes  in  whofe  dominions  their  poffeffions  manor  of  I  emple,  in ^ the  hundred  of  Sparkot  Hall,  in  Lei- 

lay. _ The  knights  Templars,  in  order  to  juftifythe  feverity  cefterfhire.  He  was  firft  fent  to  fchool  at  Penfehurft,  in 

with  which  they  were  treated,  were  charged  with  apoftaly  Lent,  under  the  care  of  his  uncle,  the  celebrated  Hr  Ham- 
to  the  Saracens,  and^holding  correfpondence  with  them,  mond,  then  minifter  of  that  pavifh  ;  but  at  the  age  of  ten 
with  infulting  the  majefty  of  God,  turning  into  derifion  the  he  was  removed  thence  to  a  fchool  at  Bifhop-Stortford,  in 
gofpel  of  Chrift,  and  trampling  upon  the  obligation  of  all  lleitfordfhire.  When  he  had  acquired  a  Efficient  know- 
laws  human  and  divine.  Candidates,  it  is  laid,  upon  ad-  ledge  of  the  Greek  and  Latin,  he  returned  home  at  the  age 
miflion  to  this  order,  were  commanded  to  fpit,  in  token  of  of  fifteen  ;  and,  two  years  after,  he  went  to  Cambiidge, 
contempt,  upon  an  image  of  Chrift,  and  alter  admiffion  to  where  he  was  placed  under  the  tuition  of  pie  learned  Hr 
v/orfhip  either  a  cat  or  a  wooden  head  crowned  with  gold.  Cud  worth,  then  fellow  of  Emanuel  College.  His  father, 

It  is  farther  affirmed,  that,  among  them,  the  odious  and  un-  Sir  John  Temple,  being  a  ftatefman,  feems  to  have  defigned 
natural  ad  of  fodomy  was  a  matter  of  obligation;  and  him  for  the  fame  way  of  life  ;  and  on  this  account, 'after 
they  are  charged  with  other  crimes  too  horrible  to  be  men-  refiding  at  Cambridge  two  years,  which  weie  principally 
tioned,  or  even  imagined.  However,  though  there  be  rea-  fpent  in  acquiring  a  competency  of  French  and  Spaniih, 
foil  to  believe,  that  in  this  order,  as  well  as  others  of  the  both  languages  exceedingly  ufeful  for  his  intended  purfuita, 
fame  period,  there  were  {hocking  examples  of  impiety  and  he  was  fent  abroad  to  finifh  his  education, 
profligacy;  yet  that  the  whole  order  was  thus  enormoufly  Mr  Pemple  began  his  travels  by  vifiting  France  in  1648. 
corrupt,  there  is  no  reafon  to  believe.  The  pope  indeed,  As  he  chofe  to  pafs  through  the  Ifle  of  Wight,  where  hia 
though  he  aded  with  feverity,  aded  with  juftice.  He  fent  majefly  was  detained  a  prisoner,  he  there  accidentally  met 
two  cardinals  to  Paris,  who,  publifhing  his  bull  againfl  the  with  the  fecond  daughter  of  Sir  Peter  Ofborn  of  Chickfand, 
order,  condemned  thofc  Templars  who  had  made  the  volun-  in  Bedrordflnre,  then  governor  of  Guernfey  for  the  king ; 

»  tary  confeffion  to  be  burnt  bv  a  flow  fire.  The  criminals  and  this  lady  being  on  a  journey  with  her  brother  to  St 
recanted  their  former  confeffions,  but  acknowleged  them-  Maloes,  where  their  father  then  was,  our  young  traveller 
ielves  worthy  of  death,  becaufe  they  had  unjuftly  acculed  joined  their  paity.  This  gave  rife  to  an  honourable  amour, 
the  order  of  crimes  of  which  they  were  innocent.  Several  which,  at  the  end  of  feven  years,  concluded  in  a  happy  mar- 
authors  of  thofe  times  wrote  in  defence  of  the  order  ;  and  Wage.  Flawing  refided  two  years  in  France,  and  learned 
Boccace  alleges,  that  its  extirpation  was  owing  to  the  avarice  the  trench  language  perfectly,  Mr  Temple  made  a  tour 

,  of  the  king  of  France,  who  coveted  the  rich  poffeffions  the  through  Holland,  Flanders,'  and  Germany,  during  whicn 

Templars  then  enjoyed  in  France.  he  became  completely  mailer  of  the  Spanifh.  In  1654  be 

The  king  of  Arragon  wa3  much  preffed  to  treat  the  returned  from  the  continent,  and,  marrying  Mils  Ofhorn, 
Templars  in  his  kingdom  as  they  had  been  treated  in  France ;  palled  his  time  in  retirement  with  his  father,  his  two 
but  his  conftant  anfwer  was,  “  We  muft  be  firft  convinced  brothers,  and  a  filler,  then  in  Ireland,  happy  in  that  per- 
of  their  guilt,  and  it  will  be  then  time  enough  to  talk  of  fed  harmony  which  has  been  fo  often  remarked  in  their  fa- 
their  punifhment.”  The  people,  howeve**,  were  in  general  mily. 

fo  provoked  againfl  them,  that  they  were  compelled  to  fhut  As  he  rejeded  all  offers  made  him  of  employment  under 
themfelves.  lip  in  the  fortreffes  belonging  to  their  order,  to  Cromwell,  the  five  years  which  he  lived  in  Ireland  were 
prevent  their  being  torn  in  piecss;  which  precaution  was  re-  fpent  chiefly  in  improving  himfelf  in  hiitory  and  philofophy ;  „ 
prefented  to  the  king  of  Arragon  as  an  ad  of  rebellion,  but  at  the  Reftoration,  in  1660,  being  cholen  a  member  of 
He  marched,  therefore,  with  a  corps  of  troops  a  ainft  one  the  convention  there,  while  others  were  trying  to  make 
.of  thefe  fortreffes.  The  knight  who  commanded  fur-  their  court  to  the  king,  Mr  T  emple  oppofed  the  poll-bill 
rendered  immediately,  and  told  the  king  the  truth,  affuring  with  fo  much  fpirit,  that  his  condud  foon  attraded  the  at* 
him  that  they  defired  nothing  but  a  fair  trial-;  with  which  tention  of  the  public,  and  brought  him  into  notice.  In  the 
declaratiqn  the  king  was  extremely  moved,  took  the  whole  fucceeding  parliament,  in  1661,  he  was  eleded  with  his  E- 
order  into  his  protedion,  and  forbade  any  to  abufe  or  infult  ther  for  the  county  of  Carlow  ;  and,  in  the  year  following, 
them  under  the  heavieft  penalties.  At  the  fame  time  lie  he  was  chofen  one  of  the  commiffioners  to  be  fent  from  that 
declared,  he  was  ready  to  deceive  any 'informations  againfl  parliament  to  the  king,  which  gave  h*m  an  opportunity  of 
them  that  were  fupported  by  proofs;  but  if  the  informers  waiting  on  the  duke  of  Ormond,  the  new  lord-lieutenant, 
failed  therein,  he  would  punifh  them  as  they  deferved.  then  at  London.  Soon  after  he  went  back  to  Ireland,  but 

Thefe  fads  plead  flrongly  for  the  innocence  of  the  Tern-  with  a  refolution  of  quitting  that  kingdom,  and  of  removing 
plars,  or  at  leaft  they  prove  that  their  guilt  muft  have  been  with  his  family  to  England. 

exaggerated  ;  and  if  we.  add,  that  many  of  the  accufations  On  his  return  lie  met  with  a  very  favourable  reception 
advanced  againfl  them  flatly  contradid  each  other,  and  that  from  the  duke  of  Ormond  ;  and  foon  acquired  fuch  a  con- 
many  members,  of  this,  unfortunate  order  folemnly  avowed  fiderable  {hare  in  his  eileem,  that  the  duke  complained  of 
their  innocence  while  languifhing  under  the  fevereft  tor-  him  as  the  only  man  in  Ireland,  that  had  never  afked  any 
tures,  and  even  with  their  dying  breath— it  would  feem  pro-  thing  from  him.  When  he  mentioned  his  defign  of  cariying 
bable,  that  king  Philip  fet  on  foot  this  bloody  tragedy,  with  his  family  to  England,  his  grace  faid,  that  he  hoped  he 
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TtfmpV.  would  fit  leaft  give  him  leave  to  write  in  his  favour  tp  the 
* — /’““'two  great  minillers,  Clarendon  then  lord  chancellor,  and 
the  earl  of  Arlington,  who  was  fecretary  of  flate.  This 
the  duke  did  in  fuch  ftrong  terms,  as  procured  him  the 
friendfliip  of  thefe  two  noblemen,  as  well  as  the  good  opi¬ 
nion  of  the  king.  Mr  Temple,  however,  made  no ‘other 
ufe  of  this  advantage  than  to  tell  lord  Arlington,  that  if  his 
jnajefty  had  any  employment  abroad,  which  he  was  fit  for, 
he  ihoutd  be  happy  to  undertake  it ;  but,  at  the  fame  time,  he 
requefted  that  he  might  not  be  fent  into  any  of  the  northern 
climates,  to  which  he  had  a  very  great  averfion.  Lord  Ar¬ 
lington  replied,  he  was  very  forry  he  had  made  fuch  an  ob¬ 
jection,  as  there  was  no  other  employment  then  undifpofed 
of  except  that  of  going  envoy  to  Sweden.  However,  in 
,  1 66  c,  about  the  beginning  of  the  lirft  Dutch  war,  lord  Ar¬ 

lington  fent  a  meffenger  to  acquaint  him  that  he  muff  im¬ 
mediately  come  to  his  houfe;  which  he  did,  and  round- that 
his  lordfhip’s  bufinefs  was  to  tell  him,  that  the  king  had  oc- 
cafion  to  lend  fome  perfon  abroad  upon  an  affair  of  the  ut- 
mofl  importance,  and  that  he  had  refolved  to  make  him  the 
iirft  offer  ;  but  that  he  muff  know,  without  delay,  and  with¬ 
out  telling  him  what  it  was,  whether  he  would  accept  of  it, 
and  that  lie  muft  be  ready  to  fet  out  in  two  or  three  days,  with¬ 
out  mentioning  it  to  any  of  his  friends.  After  a  little  confeder¬ 
ation,  Mr  Temple  told  his  lordfhip,  that,  as  lie  took  him  to 
be  his  friend,  and  as  he  had  advifed  him  not  to  refufe,  as  it 
would  be  an  entrance  into  his  majefty’s  fervice,  he  fhould  co;i- 
fult  no  farther.  This  bufinefs  was  to  carry  a  iecret  commifilon 
to  the  bifhop  of  Munfter;  which  he  fet  out  with  on  the  fecond 
of  Augufl,  and  executed  fo  much  to  the  fatisfadliou  of 
Charles  II.  that,  on  his  return  to  Bruffels,  his  majefty  ap¬ 
pointed  him  refident  theie,  and  created  him  a  baronet.  As 
Bruffels  was  a  place  which  he  /had  long  wifhed  to  refide  at, 
in  April  1666  he  fent  for  his  family  but,  before  their  ar¬ 
rival,  he  had  been  again  obliged  to  depart  upon  bufinefs  to 
the  prelate's  court :  for  the  bifhop  having  liitened  to  terms 
of  accommodation  with  France,  Sir  William  wrote  two  let¬ 
ters  to  diffuade  him  from  that  alliance ;  and  thefe  not  having 
the  defiled  effect,  he. went  in  difguife  to  Manlier,  where, 
though  he  arrived  too  late  to  fecure  the  prince  in  his  firlt 
engagement,  yet  he  prevailed  on  him  to  permit  five  or  lix 
thoufand  of  his  bell  troops  to  enter  into  the  Spauifh  fervice. 
In  (his  journey  he  palled  for  a  Spaniili  envoy,  having  twenty 
»Spanilh  guards  to  attend  him.  In  this  manner  he  bill  went 
to  Duffeldorp,  where  the  duke  of  Newburgh,  though  in 
the  French  interefl,  gave  him  a  guard  to  Doitmund;  but 
when  he  reached  that  place,  finding  the  gates  fhut,  lie  was 
forced  to  proceed  to  a  village,  at  the  diflance  of  a  league, 
which,  being  full  of  Brandenburg  troops,  he  was  under  the 
neceflity  of  lodging  in  a  barn,  upon  a  draw  bed,  w  ith  his 
page  for  a  pillow.  Next  day  he  was  entertained  at  a  caftle 
belonging  to  the  bifhop  ol  Munfter,  by  one  Gorges  a 
Scotch  lieutenant-general  in  that  prelate’s  fervice.  with  what 
he  calls  a  very  epifeopat  way  of  drinking.  The  general 
coming  to  the  large  hall,  in  which  flood  a  great  many  fiag- 
gons  ready  charged,  lie  called  for  wine  to  drink  the  king’s 
health.  A  filver  bell,  that  might  hold  about  two  quarts, 
was  upon  this  brought  him  ;  and,  as  foon  as  he  received  it, 
he  pulled  out  the  clapper,  and  giving  it  to  Sir  William,  to 
whom  he  intended  to  drink,  ordered  the  hell  to  be  filled. 
When  this  was  done,  he  drank  off  the  contents  to  his  ma¬ 
jefly’s  health  ;  and  afking  Sir  William  for  the  clapper,  put 
it  on,  and  turning  down  the  bell,  rang  it,  to  fhew  that 
he  had  drank  fair,  and  left  nothing  in  it.  He  then  took 
out  the  clapper,  defirtd  Sir  William  to  give  it  to  whomso¬ 
ever  he  pleaied  ;  and,  ordering  the  bell  to  be  filled  again,  pre¬ 
sented  it  to  Sir  William :  but  as  the  latter  fddom  ufed  to 
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drink,  he  had  generally  fome  gentleman  with  him  to  fupply 
his  place  in  this  refpeft  whenever  it  might  be  neceffary.  Ha¬ 
ving  finiflied  his  bufinefs  at  Munfter,  he  returned  to  Bruffels, 
where  he  paffed  a  year  with  great  pleafure  and  fatisfa£tion. . 

Two  months,  after  the  conclufion  of  the  peace  with  the 
Dutch  at  Breda,  Sir  William’s  filler,  who  redded  with  him 
at  Bruffels,  being  very  delimits  of  feeing  Holland,  lie  went 
thither  incognito  to  gratify  her  deiire  :  but  while  he  was 
at  the  Hague,  he  paid  a  private  vifit  to  Mr  De  Witt,  in 
which  he  laid  the  foundation  of  that  clofe  intimacy  which 
afterwards  fubfifted  between-  them. 

In  the  fpring  of  1667,  a  new  war  breaking  out  between 
France  and  Spain,  which  expofed  Bruffels  to  the  danger  of 
falling  into  the  hands  of  the  former,  Sir  William  fent  his 
lady  and  family  to  England  ;  but  he  liimfelf  remained  there 
with  his  filler  till  the  Chriftmas  following,  when  he  was  or¬ 
dered  by  the  king  to  come  over  privately  to  London.  la- 
king  the  Hague  in  his  way,  he  paid  another  vifit  to  De 
Witt,  and,  purfuant  to  his  inltru&ions,  propoled  thofe  over¬ 
tures  to  him  which  produced  the  triple  alliance.  Soon  after 
his  arrival  at  the  Britifti  court,  he  returned,  on  the  16th 
of  January  1 668,  with  the  character  of  envoy  extraordi¬ 
nary  and  plenipotentiary  to  Holland  ;  where  a  conference 
being  opened,  he  brought  that  treaty  to  a  perfect  conclufion 
in  the  fhort  fpaee  of  five  days.  The  ratifications  of  this  al¬ 
liance  being  exchanged  on  the  15th  of  February,  he  re¬ 
paired  to  Bruffels  ;  and  a  tieaty  being  fet  011  foot  between 
France  and  Spain  at  Aix-la-Chapelle,  he  fet  out  for  that 
place  on  the  24th  of  April  ia  quality  of  his  majefty’s  am- 
baffador  extraordinary  and  mediator.  Here  he  arrived  on 
the  27th  :  and  it  was  chiefly  owing  to  his  affiflance  that  the 
Spaniards  were,  brought  to  fign  the  articles  of  that  peace  on 
the  fecond  of  May.  This  fervice  being  completed,  he  re¬ 
turned  to  Bruffels,  with  a  view  of  remaining  there  in  his 
former  flation  of  refident  ;  but  he  received  letters  from  the 
earl  of  Arlington,  with  the  king's  order  to  continue  as  am- 
baffador,  and  to  ferve  his  country  in  that  quality  in  Hol¬ 
land,  as,  on  account  of  the  late  alliances,  his  majefty  was  re¬ 
folved  to  renew  a  character  which  the  crown  of  England 
had  difeontinued  there  lince  the  time  of  king  James.  S.r 
William  being  now  left  at  liberty  to  return  to  England,  em¬ 
braced  the  opportunity  ;  and,  upon  his  arrival  at  London, 
he  was  recti ved  with  every  pofiibte  demonftration  of  fayour 
both  by  the  king  and  the  court. 

Setting  out  again  for  Holland,  with  his  new  character 
of  the  king’s  ambaffador,  he  arrived  at  the  Hague  in  the 
end  of  Auguft  1668.  Here  he  enjoyed  the  confidence  of 
that  great  minifter.De  Witt,  and  lived  in  great  intimacy  with, 
the  prince  of  Orange,  who  was  then  only  eighteen  years  of 
age  ;  but;  in  September  1669,  he  was  hurried  back  to  Eng¬ 
land  by  lord  Arlington,  who  ordered  him  to  put  his  foot  in 
the  ftirrup  as  foon  as  he  fhould  receive  his  letter.  When  Sir 
William  waited  on  the  earl,  he.  found  that  he  had  not  one 
word  to  fay  to  him  ;  for,  after  making  him  attend  a  long 
time,  he  only  aflced  him  a  few  indifferent  queftions  refpefting 
his  journey.  Next  day  he  was  received  as  coolly  by  the 
king;  but  the  fecret  foon  came  out,  and  he  was  preffed  t® 
return  to  the  Hague,  and  pave  the  way  for  a  war,  with  Hol¬ 
land.  This,  however,  he  excufed  him  ft  If  Jrom  having  any 
hand  in  ;  which  fo  much  provoked  the  lord  treafurer  Clif¬ 
ford,  that  he  refufed  to  pay  him  an  arrear  of  two  thoufand 
pounds  due  from  his  embaffy.  Difgufted  with  Arlington’s 
behaviour,  which  was  fo  unlike  the  friendfhip  he  had  former¬ 
ly  profeffed,  Sir  William  now  retired  to  his  houfe  at  Sheen 
near  Richmond,  in  Surry  ;  and  in  this  retreat,  when  free 
from  the  hurry  of  bufinefs,  he  wrote  his  Obfervations  on  the 
United  Provinces,  and  one  part  of  bis  Miscellanies,  in  the 

time 
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TempV  tirr.e  of  the  fecond  Dutch  war.  About  the  end  of  fu  miner.  Tower. 
'  however,  1673,  the  king  wifhing  to  put  an  end  to  the  war, 
fent  for  Sir  William,  and  deified  him  to  go  to  Holland  to 
negotiate  a  peace  ;  but  powers  having  been  fent  from  thence 
at  this  time  to  the  Marquis  de  Frefno,  the  Spanifh  ambaf- 
fador  at  .London,  Sir  William  was  ordered  to  confer  with 
him  ;  and  a  treaty  was  accordingly  concluded  in  three  daye, 
and  the  point  carried  refpe£]ng  tWe.fuperiority  of  the  Bri- 
tifh  flag,  which  had  been  ib  long  contefted.  In  June  1674 


he  Was  again  lent  ambaffador  to  Holland  to  offer  the  king’s 
mediation  between  France  and  the  confederates,  then  at 
war,  which  was  accepted  not  long  after;  Lord  Berkeley,  Sir 
William  Temple,  and  Sir  Leoline  Jenkins,  being  declared 
ambaffadors  and  mediators  ;  and  Nimeguen,  which  Sir  Wil¬ 
liam  had  propofed,  was  at  length  agreed  upon  by  all  parties 
to  be  the  place  of  treaty  During  his  Hay  at  the  Hague, 
the  prince  of  Orange,  who  was  fond  of  the  En  >lifh  lan¬ 
guage,  and  of  the  plain  Englifh  way  of  eating,  conftantly 
dined  and  fupped  once  or  twice  a  week  at  his  houfe  ;  and 
by  this  familiarity  he  fo  much  gained  the  piince’s  confi¬ 
dence  and  efteem,  that  he  had  a  confiderable  hand  in  his 
marriage  with  the  Princefs  Maiy,  daughter  of  James  II. 

In  July  J  67 6  he  removed  kis  family  to  Nimeguen, 
where  he  ipent  the  remainder  of  that  year  without  making 
any  progrefs  in  the  treaty  ;  and  the  year  following  his  ion 
was  fent  over  with  letters  from  the  lord  treafurer,  ordering 
him  to  return,  and  fucceed  Mr  Coventry  as  fecretary  of 
Hate,  In  cdiifeanence  of  this  order,  Sir  William  came  over 
to  England  in  the  fpring  of  1677  ;  and  though  the  affair 
of  the  fecretary’s  place  was  dropped  at  his  delire,  he  did  not 
return  to  Nimeguen  that  year.  About  this  time,  the  prince 
having  the  king’s  leave  to  coine  over,  lie  foon  after  married 
the  Princefs  Mary  ;  and  this  gave  occafion  for  a  new  coolnefs 
between  lord  Arlington  and  Sir  William,  as  he  and  the  lord 
treafurer  Ofborn,  who  was  related  to  Sir  William’s  lady, 
werq  only  privy  to  that  affair.  After  the  prince  and  prin¬ 
cefs  were  gone  to  Plolland,  as  the  court  always  feemed  in¬ 
clined  to  favour  France,  the  king  wifhed  to  engage  Sir 
William  in  fome  negotiations  with  that  crown  :  but  he  was 
fo  ill  fatisfied  with  this  propofal,  that  he  offered  to  give  up  all 
pretenfions  to  the  office  of  fecretary  ;  atid  defiring  the  lord 
treafurer  to  acquaint  his  majefty  with  his  intentions,  retired 
to  Sheen,  in  hopes  of  being  taken  at  his  word.  Upon  a 
difeovery,  however,  of  the  French  defigns  not  to  evacuate 
the  Spanifh  towns  agreed  by  the  treaty  to  be  delivered  up, 
the  king  commanded  him  to  go  upon  a  third  emlaffy  to'  the 
Hates;  with  whom  he  concluded  a  treaty:  by  which  England 
engaged,  in  cafe  France  refufed  to  evacuate  the  towns  in 
forty  days,  to  declare  war  immediately  againff  that  nation  ; 
but  before  half  that  time  was  elapfed,  one  Du  Crofs  was 
fent  from  the  Englifh  court  to  Holland  upon  a  bufinefs 
which  damped  all  the  good  humour  excited  by  the  treaty 
there,  and  winch  produced  fuch  fudden  and  aftonifhing 
changes  in  this  country,  as  gave  Sir  William  2  diflafte  for 
all  public  employments. 

In  1679  went  back  to  Nimeguen,  where  the  French 
delayed  to  fign  the  treaty  till  the  lalt  hour;  but  havingcon- 
cluded  it,  he  returned  to  the  Hague,  whence  he  was  foon 
after  fent  for  to  enter  upon  the  fecietary’s  office,  which 
Mr  Coventry  at  length  refolved  to  refign.  He  according¬ 
ly  came  over,  and  went  to  court,  as  all  -his  friends  hooed, 
with  a  full  intention  of  affuming  his  office  ;  but  he  ttarted 
iome  difficulty,  becanfe  he  hud  not  a  feat  in  the  houfe  of 
commons,  thinking  that,  by  his  not  being  a  member,  the 
public  bufinefs  would  fuffer  at  fuch  a  critical  time,  when  the 
contefts  between  the  two  parties  ran  fo  high  that  the  kin* 
thought  fit  to  lend  the  duke  of  York  into  Flanders,  and 
the  parliament  to  put  the  lord  treafurer  Dan  by  into  the 
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After  this  his  majefty  ftill  prefftd  Sir  Wii!i?m  ts 
be  fecretary  of  it  ate  ;  nAng  as  an  argument  for  his  compli¬ 
ance,  that  he  had  nobody  to  confult  with  at  a  time  when 
he  had  the  greatef!  need  of  the  beff  advice.  Notwithfland-. 
ing  all  this,  Sir  William  declined  the  king’s  offer,  adviling 
him  to  choofe  a  council  in  whom  he  could  confide,  and 
upon  whofe  abilities  he  could  depend.  This  advice  the 
king  followed  ;  and  the  choice  of  the  perfons  being  concerted 
between  his  majefty  and  Sir  Wiliam,  the  old  council  was 
diffolved  four  days  after,  and  the  hew  one  cilablifhed,  of 
which  the  latter  was  a  member. 

a  Ju  168^  the  councils  began  again  to  be  changed,  on  the 
king  s  illnefs,  at  the  end  oi  fummer,  and  the  duke  York’s 
return  privately  to  court.  In  this  jun&me  Sir  William,  en¬ 
deavouring  to  biing  to  the  king’s  favour  and  bufinefs  fume 
tperfons  to  whom  his  majefty  had  takai  adiilike,  if  not  an  aver- 
iion,  he  met  with  fuch  treatment  from  them  as  gave  him  a 
Irefh  diflafte  to  the  court,  at  which  he  feldom  made  his  ap¬ 
pearance  ;  fo  that  he  refided  principally  at  Sheen  Soon 
after  this  the  king  fent  for  him  again  ;  and  having  propofed 
that  lie  fhould  go  as  a  nbaffador  into  Spain,  Sir  William 
confcnted :  but  when  his  equipage  was  almoft  ready,  and 
part  of  the  money  paid  down  for  it,  the  king  changed  hia 
mind,  and  told  him  that  he  would  have  him  defer  nis  jour¬ 
ney  till  the  end  of  the  fefiion  of  parliament,  in  which  he  was 
chofen  a  member  for  the  univerfity  of  Cambridge.  In  this 
felfion  the  fpirit  of  party  ran  fo  high  that  it  was  impoftible 
to  bring  the  houfe  to  any  kind  ot  temper.  The  duke  was 
fent  into  Scotland  ;  but  this  would  not  fatisfy  them,  nor 
any  thing  but  a  bill  of  exclufion  ;  which  Sir  William  ftre- 
nuoufly  oppofed,  faying,  that  “  His  endeavour  ever  fhould 
be  to  unite  the  royal  family,  and  that  he  would  never  enter 
into  any  councils  to  divide  them.”  Not  long  after  this 
period,  the  parliament  being  diffolved  by  his  majefty,  with¬ 
out  the  advice  ot  his  privy  council,  and  contrary  to  what  he 
had  promifed,  bir  William  made  a  bold  fpeech  againft  it  5 
for  which  he  was  very  ill  ufed  by  fome  of  thole  friends  who 
had  been  moll  earnefl  in  promoting  the  iaft  change  in  the 
mini  dry.  Upon  this  he  grew  quite  tired  of  public  bufineis, 
declined  the  offer  he  had  ot  again  ierving  tor  the  univerlity 
in  the  next  parliament,  that  was  foon  after  called,  and  met 
at  Oxford  ;  and  feeing  his  majefty  refolved  to  govern  with¬ 
out  his  parliament,  andto  fupply  his  treafury  through  another 
channel,  he  retired  to  Sheen  a  tew  days  after,  whence  he 
fent  word  by  his  ion,  that  “  he  would  pafs  the  reft  of  his 
days  like  a  good  fubjedt,  but  would  never  more  meddle 
with  public  affairs.”  From  that  time  Sir  William  lived  at 
this  place  till the  end  of  that  reigmand  for  lome  time  iii 
the  next;  when  having  purchaftd  a  fmall  feat,  called  Moor 
Park,  near  Farnham  in  Surry,  which  be  conceived  a  gre^t 
fondnefsfor  on  account  ot  its  lolitude  and  retirement,  an$ 
its  healthy  and  pleafant  htuatioii,  and  being  much  afihdled 
with  the  gout,  and  broken  with  age  and  infirmities  -  he  re¬ 
folved  to  fpend  the  remainder  of  his  life  in  this  agreeable 
retreat.  In  his  way  thither,  therefore,  he  waited  on  king 
James,  who  was  then  at  Windfor,  and  begged  his  'fayour  ainj 
protection  to  one  <s  that  would  always  live  as  a  good  fub- 
je&,  but,  whatever  might  happen,  never  again  enter  upon 
any  public  employment  Joining  his  majefty  to  give  no 
credit  to  any  thing  he  might  hear  to  the  contrary.  ThF 
king,  Who  ufed  to  fay  that  Sir  William  Temple’s  character 
was  always  to  be  believed,  promifed  him  whatever  he  de  fired, 
gently  reproached  him  for  not  entering  into  his  ft r vice, 
which,  he  faid,  was  his  own  fault ;  and  kept  his  woid  ais 
faithfully  to  Sir  William  as  Sir  William  did  to  his  majefty, 
during  the  furp  riling  turn  Gf  affairs  that  foon  after  followed 
by  the  arrival  of  the  prince  of  Orange.  At  the  time  of 
this  happy  revolution,  in  1088,  Moor-Park  becoming  un- 
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Temple,  f j*fe,  as  It  lay  In  the  way  of  both  armies,  lie  went  back  to 
--nr-' "  the  honfe  at  Sheen,  which  he  had  given  up  to  his  fon  ;  to 
whom  he  refilled  leave,  though  importunately  begged,  to 
go  and  meet  the  prince  of  Orange  at  his  landing  :  but  after 
king  James‘6  abdication,  when  the  Prince  reached  Windfor, 
he  went  thither  to  wait  upon  his  highnef?,  and  carried  his 
foil  along  with  him.  The  prince  preffed  him  to  enter  into 
his  fervibe,  and  to  be  fecretary  of  Rate  ;  but  his  age  and  in* 
fi unities  confirming  him  in  the  refolution  he  had  made  not 
to  meddle  any  more  with  public  affairs,  he  was  fatisfied  that 
his  foil  alone  fhould  erjoy  Ids’ majefty’s  favour.  Mr  John 
Temple  was  upon  this  appointed  fecretary  at  war ;  but  he 
had  hardly  been  a  week  in  that  office,  when  he  refolved  to 
put  an  end  to  his  own  evidence  ;  which  he  did  on  the  14th 
of  April  1689,  by  throwing  himfelf  out  of  a  boat,  hired 
for  that  purpofe,  in  (hooting  Londomhridge  ;  having  firft 
put  ft  ones  into  his  pocket  to  make  him  link  fpeedily. 

In  5694  Sir  William  1’iad  the  misfortune  to  lofe  his  lady, 
who  was  a  very  extraordinary  woman,  as  well  as 'an  affec¬ 
tionate  wife.  Pie  was  then  confiderably  turned  of  fixty  ;  at 
which  age  he  p  radii  fed  what  he  had  fo  often  declared  to  be 
his  opinion,  that  “  an  old  man  ought  then  to  corifider  him* 
felf  of  no  farther  r.fe  in  the  world  except  to  himfelf  and  his 
friends. ”  After  this  he  lived  four  years,  very  much  afflidl- 
ed  with  the  gout  ;  and  his  ftrength  and  fpirits  being  worn 
out  by  the  infirmities  of  age,  he  expired  in  the  month  of 
January  1698.  He  died,  at  Moor  Park,  where  his  heart 
was  buried  in  a  fdver  box  under  the  fun  dial  in  his  garden, 
bppolite  to  a  window  from  which  he  r.fed  to  contemplate 
and  admire  the  works  of  nature,  with  his  filler,  the  ingeni¬ 
ous  lady  Gifford.  This  was  according  to  his  will ;  in  pur* 
finance  of  which  his  body  was  privately  interred  in  Weft- 
miniler  Abbey,  and  a  marble  monument  eredled  in  1722, 
alter  the  death  of  lady.  Gifford,  who  refembled  him  in 
g(  nins  as  well  as  in  perlon,  and  left  behind  her  the  eh?.- 
radter  of  one  of  the  heft  and  mofl  conftant  friends  in  the 
world. 

Sir  William  Temple’s  principal  works  are,  1.  Memoirs 
from  1672  to  1C92  :  They  are  very  ufeful  for  thofe  who 
wifh  to  be  acquainted  with  the  affairs  of  that  period.  2.  Re¬ 
marks  upon  the  State  of  the  United  Provinces.  3.  An 
Introduction  to  tire  Hiftory  of  England  :  This  Is  a  Sketch 
of  a  General  Hiftory.  4  Letters  written  during  his  hul 
embaffies.  Anti  5.  Mifcellanies,  which  contain  a  great 
many  curious  pieces  that  difplay  confiderahle  depth  of 
thought.  He  was  an  accompli  (bed  gentleman,  a  found 
politician,  a  patriot,  and  a  great  fchdar.  And  if  this  great 
idea  fhould  perchance  be  fhaded  by  fome  touches  of  vanity 
end  fplem ,  the  reader  will  be  fo  candid  as  to  con-fider,  that 
the  greatefl,  wifeft,  and  the  heft  of  men,  have  ftill  fome 
failings  artd  imperfedlions  which  are  infeparable  from  human 
nature. 

Temple,  tempJum,  a  public  building,  eredled  in  honour 
of  fome  deity,  either  true  or  falie  ;  and  wherein  the  people 
meet  to  pay  religious  worfnip  to  the  fame.  The  word  is 
formed  from  the  Latin  iemp/um,  which  fome  derive  from  the 
Greek  fignifying  the  fame  thing;  and  others  from 

Tf^v£J>  rdfcinJoy  ‘  I  cut  off,  I  ieparate,”  in  regard  a  temple  is 
a  place  feparated  from  common  ules ;  others  with  more 
probability  derive  it  from  the  old  Latin  word  templare ,  “  to 
contemplate. It  is  certain  the  ancient  augurs  gave  the 
name  templa  to  thofe  parts  of  the  heavens  which  were  marked’ 
•nt  for  the  obfiervation  of  the  flight  of  birds.  Their  formula 
was  this :  Templa  tefqua  Junto,  Temples  were  originally  all 
open,  and  hence  received  their  name.  See  Phil.  Tranf.  ng 
47 » •  fed5;.  5.  where  we  have  an  account  of  an  ancient  tem¬ 
ple  in  Ireland  of  the  fame  fort  as  our  famous  Stonehenge. 
The  word  Umpfumjm  its  primary  fenfe  among  the  cld  Ro¬ 


mans,  fignified  nothing  more  than  a  place  fet  apart  and  Temple, 
confecrated  by  the  augurs,  whether  incloicd  or  open,  in  the  "Y~— *"« 
city  or  in  the  fields. 

Clemens  Alexandrinus  and  Eufebius  refer  the  origin  of  { 
temples  to  the  fepulchres  built  for  the  dead.  This  notion 
has  been  lately  illuftrated  and  confirmed  by  a  variety  of  tef- 
timonics  by  Mr  Farmer  in  his  Treatife  on  the  Worfiiip  of 
Human  Spirits,  p.373,  dec.  Herodotus  and  Stiabo  will  ✓ 
have  the  Egyptians  to  have  been  the  firft  who  built  temples 
to  the  gods.  The  firft  eredted  in  Greece  is  aferibed  to 
Deucalion,  by'  Apollonius,  Argonaut,  lib.  iii\  In  anti¬ 
quity  we  meet  with  many  people  who  would  not  build  any 
temples  to  their  gods  for  fear  of  confining  them  to  too 
narrow  bounds.  They  performed  their  facrifices  in  all 
places  indifferently,  from  a  perfuafion  that  the  whole  world 
is  the  temple  of  God,  and  that  he  required  no  other.  This 
was  the  do&rine  of  the  magi,  followed  by  the  Perfians,  the 
Scythians,  the  Numidians,  and  many  other  nations  mention¬ 
ed  by  Herodotus,  lib.  i.  Strabo,  lib-  xv,  and  Cicero  in  his 
fecond  oration  again  ft  Verres. 

The  Perfians,  who  worfaipped  the  fun,  believed  it  would 
wrong  his  power  to  inciofe  him  in  the  walls  of  a  temple, 
who  had  the  whole  world  for  his  habitation  ;  and  hence, 
when  Xerxes  ravaged  Greece,  the  inagi  exhorted  him  to 
deftroy  all  the  temples  he  met  with. 

The  Sicyonians  would  build  110  temple  to  their  godefs- 
Coronis  ;  nor  the  Athenians,  for  the  like  reafon,  erebl  any 
flatue  to  Clemency',  who,  they  faid,  was  to  live  iri  the  hearts 
of  men,  not  within  (lone  walls. 

The  Bithynians  had  no  temples  but  the  mountains  to 
worlfhip  on  ;  nor  had  the  ancient  Germans  any  other  but 
the  woods. 

Even  fome  philbfophers  have  blamed  the  ufe  and  building 
of  temples,  particularly  Diogenes,  Zeno,  and  his  followers 
the  Stoics.  But  it  may  be  faid,  that  if  God  hath  no  need 
of  temples,  men  have  need  of  places  to  meet  in  for  the  pu¬ 
blic  offices  of  religion:  accordingly  temples  may  be  traced 
back  even  into  the  remote!!  antiquity'.  See  Hojpinian  de 
Orlyine  Templorum . 

The  Romans  had  feveral  kinds  of  temples  ;  whereof  thofe 
built  by  the  kings,  See.  coufterattd  by  the  augurs,  and 
wherein  the  cxercife  of  religion  was  regularly  performed, 
were  called,  by  way  of  eminence,  templa ,  “  temples.”  Thofe 
that  were  not  confecrated,  were  called  cedes .  The  little 
temples,  that  were  covered  or  roofed,  they  called  adicula . 
ft  hofe  open,  faee/Li.  Some  other  edifices,  confecrated  to 
particular  myfteries  of  religion,  they  called  Jana  and  de- 
luhra . 

All  thefe  kinds  of  temples,  Vitruvius  tells  ns,  had  other 
particular  denominations,  according  to  the  form  and  man. 
ner  of  their  confirmation,  as  will  be  hereafter  fpecified. 

Indeed  the  Romans  outdid  all  nations  with  regard  to 
temples  :  they  not  only  built  temples  to  their  gods,  to  their 
virtues,  to  their  difeafes,  &c.  but  alfo  to  their  emoerors, 
and  that  in  their  life  time  ;  inffaneds  whereof  we  meet'  with¬ 
in  medals,  inferiptions,  and  other  monuments.  Horace 
compliments.  Auguftus  hereupon,  and  fets  him  above  Hercu¬ 
les  and  all  the  heroes  of  fable  ;  becaufe  thofe  were  admit¬ 
ted  into  temples  only  after  their  death,,  whereas  Auguftuj 
had  his  temples  and  altars-  while  living. 

Prajenli  tlbi  matures  larjimur  honores  ; 

jurandajque  tuum  per  nomen  ponimus  eras. 

„  Iupift.  ad  Aug. 

Suetoniu*,  on  this  occafton,  gives  an  in  fiance  of  the  mo- 
defty  of  that  emperor,  who  would  allow  of  no  temples  being 
ere  died  to  him  in  the  city  ;  and  even  in  the  provinces,  where 
he  knew  it  was  ufual  to  raifie  temples,  to  the  very  proconfuls*. 

refefed 
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Temple.  refufed  any  but  thofe  ere£ted  in  the  name  of  Rome  as  well 
*"  r  as  his  own. 

The  moft  celebrated  temples  among  the  Romans  were 
the  Capitol  and  Pantheon.  They  had  alfo  the  temple 
cf  Saturn,  which  ferved  for  the  public  trtafury  ;  and  the 
temple  of  Janus. 

The  temple  at  Jerufalem  was  fimilar  in  its  plan  to  the 
*  Tabernacle.  The  firft  temple  was  begun  by  Solomon 
about  the  year  of  the  world  2992,  and  before  Chrift  1012 
cccording  to  fome  chronologers,  and  finifhed  in  eight  years. 
Great  miftakes  have  been  committed  refpe&ing  the  dimen- 
fions  of  this  temple,  by  confounding  the  emblematical  deferip- 
tion  of  Ezekiel  with  the  plain  account  of  it  in  the  books  of 
Kings  and  Chronicles.  It  confided  of  the  holy  of  holies,  the 
fanCluary,  and  a  portico.  The  holy  of  holies  was  a  fquare 
room  of  20  cubits  ;  the  fandluary,  or  holy  place,  was  40 
Cubits  long  and  20  broad,  confeauently  the  length  of  both 
thefe  together  was  60  cubit?.  The  portico,  which  flood 
before  the  fandluary,  was  20  cubits  long  and  10  cubits  broad. 
Whether  the  portico  was  fepa rated  by  a  wall  from  the  reft 
of  the  temple  or  not,  is  not  mentioned  in  feripture.  If  it 
was,  the  whole  length  of  the  temple,  computing  the  cubit  at 
22  inches,  did  not  exceed  1 10  feet  in  length  and  36  feet 
•8  inches  in  breadth.  In  the  portico  flood  the  two  brazen 
pillars  called  Jackin  and  Boazy  which,  upon  comparing  and 
reconciling  the  feemingly  different  account  in  different  places, 
appear  to  have  been  40  cubits  high  and  about  4  cubits 
diameter.  The  court  probably  at  firft  extended  all  round 
the  temple.  Now  we  are  told,  that  the  court  about  the 
tabernacle  was  100  cubits  long  and  50  broad  ;  and  as  Solo¬ 
mon  made  every  part  of  the  temple  about  twice  as  large  as 
the  correfponding  part  in  the  tabernacle,  we  have  reafon  to 
conclude,  that  the  court  around  the  temple  was  loo  cubits 
long  and  too  broad.  According  to  this  defeription,  which 
is  taken  from  the  feripture  hiflory,  the  temple  of  Solomon 
was  by  no  meant  fo  large  as  it  is  commonly  reprefented. 
■Still,  however,  it  was  very  magnificent  in  fize  and  fplendid 
in  ornament.  It  was  plundered  of  its  treafures  in  the  reign 
of  Rehoboam,  and  repaired  by  Joafh  ;  it  was  again  fpoiled 
in  the  time  of  Ahaz  and  of  Hezekiah  ;  and  after  being  re- 
ilored  by  Jofiah>  was  demolifhed  by  Nebuchadnezzar  in  the 
year  of  the  world  3416,  after  it  had  flood  476  years  ac¬ 
cording  to  Jofephus,  and  according  to  Ufher  428  years. 

Thefecond  temple  was  built  by  the  Jews,  after  their  re¬ 
turn  from  the  Babylonifh  captivity,  under  the  direction  and 
influence  of  Zerubbahel  their  governor,  and  of  Jofliua  the 
high-priefl,  with  the  leave  and  encouragement  of  Cyrus  the 
Perfian  emperor,  to  whom  Judea  was  now  become  a  tribu¬ 
tary  kingdom.  According  to  the  Jews,  this  temple  was 
deflitute  of  five  remarkable  appendages,  which  were  the  chief 
plory  of  the  firft  temple  ;  viz.  the  ark  and  mercy-feat,  the 
Shechinah,  the  holy  fire  on  the  altar,  which  had  been  firft 
kindled  from  heaven,  the  unm  and  thummim,  and  the 
fpirit  of  prophecy.  This  temple  was  plundered  and  oro- 
faned  by  .^.ntipchus  Ep’phanes,  who  alio  caufed  the  public 
worfhip  in  it  to  ceafe  ;  and  afterwards  purified  by  Judas 
Maccabasus,  who  reflored  the  divine  worfhip  ;  and  after 
having  flood  five  hundred  years,  rebuilt  by  Herod,  with  a 
Aiagnificence  approaching  to  that  of  Solomon’s.  Tacitus 
calls  it  immenfa  opulently  tcmplum  ;  and  Jofephus  lays,  it  was 
the  moft  aftonifhing  flrudiure  he  had  ever  ften,  as  well  on 
account  of  its  archrtedture  a*s  its  magnitude,  and  likewife  the 
richnefs  and  magnificence  of  its  various  parts  and  the  re¬ 
putation  of  its  facred  appurtenances.  This  temple,  which 
Herod  began  to  build  about  fixteen  years  before  the  birth 
of  Chrift,  and  fo  far  completed  in  nine  years  and  a  half 
as  to  be  fit  for  divine  fervice,  was  at  length  deftroyed  by 
die  Romans  on  the  fame  month  and  day  of  the  morfth 
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on  which  Solomon’s  temple  was  deftroyed  by  the  Babylo-  Temple, 
mans.  * 

The  Indian  temples,  or  pagodas,  are  fometimes  of  a  pro-  Miriest 
dig  ions  fize.  They  are  commonly  eredled  near  the  hanks 
of  the  Ganges,  Kiilna,  or  other  facred  rivers,  tor  the  benefit 
of  ablution  in  the  purifying  ftrcam.  Where  no  river  flows 
near  the  foot  of  the  pagoda,  there  is  invariably  in  the  front 
of  it  a  large  tank  or  refervoir  of  water.  Thefe  are,  for 
the  moft  part,  of  a  quadrangular  form,  are  lined  with  free- 
flone  or  marble,  have  fteps  regularly  defending  from  the 
margin  to  the  bottom,  and  Mr  Ctauford  obfeived  many  be-  Craufirf* 
tween  three  and  four  hundred  feet  in  breadth.  At  th cSkdd.es, 
entrance  of  all  the  more  confiderable  pagodas  there  is  a  por-Vu**  *• 
tico,  lupported  by  rows  of  lofty  columns,  and  afeended  by  Io6' 
handfome  flight  of  flone  fleps  ;  fometimes,  as  in  the  in- 
ftance  of  Tripetti*,  to  the  number  of  more  than  a  hundred.  *  Voyagt 
Under  this  portico,  and  in  the  courts  that  generally  indole*'  lnd"% 
the  whole  building,  an  innumerable  multitude  aflemble  at tom* 
the  riling  of  the  fun  ;  and,  having  bathed  in  the  ftream  be¬ 
low,  and,  in  conformity  to  an  immemorial  cuflom  over  all 
the  Eaft,  having  left  their  fandals  on  the  horder  of  the  tank, 
impatiently  await  the  unfolding  of  the  gates  by  the  mini- 
Hring  brahmin.  The  gate  of  the  pagoda  univerfally  fronts 
the  eaft,  to  admit  the  ray  of  the  folar  orb  ;  and,  opening, 
prefents  to  the  view  an  edifice  partitioned  out,  according  to 
M.  Thevenot  in  his  account  of  Chitanagar,  in  the  manner 
of  the  ancient  cave-temples  of  Elora,  having  a  central  nave 
or  body  ;  a  gallery  ranging  on  each  fide  ;  and,  at  the 
farther  end,  a  fan&uary,  or  chapel  of  the  deity  adored,  fur- 
rounded  by  a  (lone  ballnftrade  to  keep  off  the  populace. 

Thofe  who  wifh  to  penile  a  more  particular  account  of  the 
Indian  temples  may  confult  Maurice’s  Indian  Antiquities* 

Sec  alfo  Pagoda  and  Seringham. 

Temple,  in  architect ure.  The  ancient  temples  were 
diftinguifhed,  with  regard  to  their  confirmation,  into  various 
kinds  ;  as,  'Temple  in  anta ,  JEcles  in  antis,  Thefe,  accord¬ 
ing  to  Vitruvius,  were  the  moft  fimple  of  all  temples,  having 
only  angular  pilafters,  called  anta  or  parajlata,  at  the  cor¬ 
ners,  and  two  Tuscan  columns  011  each  fide  of  the  doors. 

Tem;  le  ,  tetrajlyls ,  or  fimple  tetrajlyle ,  was  a  temple  that  had 
four  columns  in  front  and  as  many  behind.  Such  was 
the  temple  of  Fortuna  Virilis  at  Rome.  Templei  projlyle , 
that  which  had  only  columns  in  its  front  or  fore  fide  ;  as 
that  of  Ceres  at  Eleufis  in  Greece.  Temple ,  amph'tprcftyk , 
or  double  projlyle ,  that  which  had  columns  both  before  and 
behind,  and  which  was  alfo  tetraftvle.  Temple ,  periptere , 
that  which  had  four  rows  of  infulated  columns  around,  and 
was  exhaftyle,  i.  e,  had  fix  columns  in  front;  as  the  temple  of 
Honour  at  Rome.  Temple ,  diptere ,  that  which  had  two  wings 
and  two  rows  of  columns  around,  and  was  alfo  odtoftyle,  or 
had  eight  columns  in  front ;  as  that  of  Diana  at  Ephefus. 

Temples,  among  us,  denote  two  inns  of  court  in  Lon¬ 
don,  thus  called,  becaufe  anciently  the  dwell ing-ho life  of 
the  knights-temphrs.  At  the  fupprefficn  of  that  order, 
they  were  purchafed  by  the  profeffors  of  the  common  law, 
and  converted  into  bofpitia  or  inns.  They  arc  called  the 
inner  and  middle  temple ,  in  relation  to  Eflex-houfe  ;  which  was 
alfo  a  part  of  the  houfe  of  the  templars,  and  called  the  outer 
temple ,  becaufe  fituated  without  Temple-Bar.  In  the  mid¬ 
dle  temple,  during  the  time  of  the  templars,  the  king’s  trea- 
fure  was  kept ;  as  was  alfo  that  of  the  kings  of  France  in 
the  houfe  templars  at  Paris.  The  chief  officer,  was  the 
mailer  of  the  temple,  who  was  fummoned  to  parliament  in 
47  Hen.  III.  and  from  him  the  chief  minifter  of  the  tem¬ 
ple-church  is  Hill  called  majler  of  the  temple,  » 

Temples,  in  anatomy,  a  double  part  of  the  head,  reach¬ 
ing  from  the  forehead  and  eyes  to  the  two  ears.  The  temfc 
pies  are  chiefly  formed  of  two  bones  called  offa  temporu, 

Thefe 
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parts,  according  to  p'iyf:mn3,  were  called  tempora,  of  any  kind  without  breaking 

11  from  then-  (flowing  the  age  or  time  of  a  man  by  the  colour  "  .  - 

or  the  -hair,  which  turns  white  *  in  this 


N 


Tenacity 


Wackfl. 
’Comment, 
vol.  i. 


te  in  this  part  before  any 
pther;  which  Homer  ffems  to  have  been  aware  of,  by  his 
calling  men  poliocrolaphi,  q.  d.  “  grey-templed.” 

TEMPORAL,  a  term  generally  ufed  for  fecular,  'as  a 
diftindtiou  from  eCclefiaftical.  Thus  we  fay  temporal  lords, 
and  fpiritual  or  eCclefiaftical  lords. 

TEMPORALTIES  of  Bishops,  are  the  revenues,  lands, 
tenements,  and  lay-fees, _  belonging  to  bilhops,  as  they  are 
barons  and  lords  of  parliament. 

The  cuftody  of  the  temporalties  of  bilhops  forms  a  branch 

of  the  king’s  ordinary  revenues  (fee  Revenue.). _ Thefe, 

upon  the  vacancy  of  the  bilhopric,  are  immediately  the 
right  of  the  king,  as  a  confequtnce  of  his  prerogative  in 
church  matters  ;  whereby  he  is  confidered  as  the  founder  of 
all  archbifhoprics  and  bilhoprics,  to  whom,  during  the  va¬ 
cancy,  they  revert.  And  for  the  fame  reafon,  before  the 
diflblution  of  abbeys,  the  king  had  the  cuftody  of  the  tem¬ 
poralties  of  all  fuch  abbeys  and  priories  as  were  of  royal 
foundation  (but  not  of  thole  founded  by  fubjeds),  on  the 
death  of  the  abbot  or  prior.  Another  reafon  may  alfo  he 
given  why  the  policy  of  the  law  hath  veiled  this  cuftody  in 
the  king  ;  becaufe,  as  the  fucceffor  is  not  known,  the  lands 
and  pofieffions  of  the  fee  would  be  liable  to  fpoil  and  devaf- 
tation  if  no  one  had  a  property  therein.  Therefore  the 
law  has  given  the  king,  not  the  temporalties  themfelves 
but  the  cuftody  of  the  temporalties,  till  fuch  time  as  a  fuc- 
.  ‘°r  '9  appointed  ;  with  power  of  taking  to  himfelf  all  the 
intermediate  profits,  without  giving  any  account  to  the  fuccef¬ 
for;  and  with  the  right  of  prefenting  (which  the  crown  very 
frequently  cxercifes)  to  fuch  benefices  and  other  preferments 
as  fall  within  the  tune  of  vacation.  This  revenue  is  of  fo 
high  a  nature,  that  it  could  not  be  granted  out  to  a  fnb- 


Tenedo*. 


. . It  is  the  quality  oppo-Tena^uIam 

fite  to  fragility  or  brittlenefs.  See  Strength  of  Materials.  _  It. 

TENACULUM,  in  furgery,  an  inftrument  ufed  in  am¬ 
putation,  for  pulling  out  bleeding  veflek  that  are  to  be  tied 
by  ligatures.  See  Surgery. 

TENAILLES  and  7  0  _ 

TENAILLIONS.  J  bec  Fortification,  Seft.  I. 

§  3  and  5. 

TEN;  x NT,  one  that  holds  lands  or  tenements  of  fomc 
lord  or  landlord,  by  rent,  fealty,  See.  See  Tenure. 

I ENAWWI  L  .  See  Loxia,  fpecies  13. 

TENCH,  in  ichthyology.  See  Cyprin us,  fpecies 3. 

i  ENDER,  a  fmall  fhip  in  the  fervice  of  men  of  wa^ 
for  carrying  men,  provifions,  or  any  thing  elfe  that  is  riecef- 
fary. 

TENDONS,  in  anatomy,  are  white,  firm,  and  tenacious 
parts,  contiguous  to  the  muicles,  and  ufualiy  forming  th-ir 
extremities.  See  Anatomy,  nc  85. 

TENEBRIO,  in  natural  hifiory,  a  genus  of  infeds  be- 
ongmg  to  the  order  of  Coleoptera.  The  antennas  are  monili- 
form,  the  laft  joint  being  roundifli  ;  the  thorax  is  plano-con¬ 
vex  and  roarginated  ;  the  head  projeaing,  and  the  elytra  are 
iomewhat  ftiff.  .  Gmelin  enumerates  about  63  fpecies.  The 
larvae  of  fome  live  in  damp  places  under  ground  among  mb- 
bifh  ;  of  pthers  in  flour  and  different  kinds  of  food,  where 
they  undergo  their  metamorphofis.  The  pcrfe£  infe£s  are 
very  troublelome  in  houfes  ;  eating  bread,  meat,  &c.  They 
precipitately  avoid  the  light  ;  reforting  in  troops  to  dark 
damp  cellars,  where  putrefa&ion  allures  and  nourifhes  them. 

1  hey  are  all  of  a  very  dark  gloomy  appearance,  from  which, 
circumttance  they  take  their  name. 

TENEDOS  (anc.  geog.),  an  ifland  on  the  coaft  of 
I  roas,  at  the  diftance  of  40  ftadia  from  the  continent,  and 
80  m  compafs ;  with  a  cognomina!  JEolian  town,  and  a 


•  H  1  r  '  '  .  uul  10  a  1UD-  coin  compals  ;  with  a  co 

tnte  1 5  Edw.  IlTft.V^c.'V^T^he  kinff  mv^aftT  tT  ^nSIeot  Apo11?  Smintlieus.  Its  origin  is  derived  fromYenncs 

,0  whe„pthe  f« 

palled,  that  perfona  found  in  the  aft  of  adultery  fhould  be 
pat  to  death  j  a  feverity  executed  on  the  king’s  fon  ;  and 
therefore,  in  the  coins  of  Tenedos,  on  one  are  two  heads  in 

TTTa  °\  tkimla°d  h'5  fon’  and  on  the  reverfe  m  axe, 
(Anftotle).  This  .Hand  ftlll  retains  its  ancient  name  ;  and 

one  of  the  frnalleft  iflands  of  the  Archipelago,  fituated 
ncm  the  coa..  of  Lefter  Afia,  weft  of  the  ruins  of  Troy. 

•  18  but  fertilc’  being  remarkable  for  produ- 

cmg  the  beft  Mufcodme  wine  m  the  Levant ;  and  its  psfi- 
tion,  thus  near  the  mouth  of  the  Hellefpont,  has  given  i" 
importance  in  aft  ages ;  veffels  bound  toward  Conftantinople' 

£  e  L^ficU] 1  or  contrary  winds,  and  in  foul  weather, 
ihe  emperor  Juftmiau  ere&ed  a  magazine  to  receive  the 
cargoes  of  the  com-fhips  from  Alexandria,  when  detained 
theie.  I  his  was  a  lofty  building,  two  hundred  and  eighty 
feet  king  and  ninety  broad.  The  voyage  from  Egypt  was 

couHH  ,PrCrTliS’  “d  t!,c  g'ail1  Preferred  until  it 
^!  .  elllran,?0r,ted.t0  thc  capital.  Afterwards,  during 
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unlSi  up,  reftore  to  the  bifhop  his  temporalties  again, 
unlef.  he  purcliafed  them  at  an  exorbitant  price.  To  re¬ 
medy  which,  king  Hen.  I.  g, anted  a  charter  at  the  begin¬ 
ning  of  his  reign,  promifmg  neither  to  fell,  nor  let  to  farm, 
or  take  any  thing  from,  the  domains  of  the  church,  till  the 
luccdTor  was  inftalled.  And  it  was  made  one  of  the  arti- 
oles  of  the  great  charter  that  no  wafte  fhould  be  committed 
in  the  temporalties  of  b.fhopr.cs,  neither  fhould  the  cufto- 

of  Wef  em|,be  f0  d‘  AHe  fame  ;s  wda!^d  ^  the  ftatiite 
of  Weftmmfter  the  firft  ,  and  the  flatute  14  Edw.  III. 

-  a  ;  ;4-nC.;,4'  (which  permits  a  leafe  to  the  dean  and  chap- 
1.  S  mo.re  exPllclt  in  prohibiting  the  other  exadlions. 

al‘°  a  abufe,  that  the  king  would,  for  trif. 

I  ng  or  no  caufes,  fe,ze>  the  temporalties  of  bifhops,  even 

aoJHf  1VeS’  '"u  h'S  °Wn  hands  :  but  this  is  guarded 
againft  by  flatute  1  Edw.  III.  ft  2  c  2  13 

1  bis  revenue  of  the  king,  which  was  formerly  very  con. 

o  noil  ’  18  now  by  a  cuftomary  indulgence  almoft  redueed 

nuuimg.  for,  at  preknt,  as  Icon  as  the  new  bifirnn  .  r  *  T'~  v“"  6lolii  picicrvta  until  it 

Wed  and  confirmed,  he  ufually  receive  .the ^  ftftu  on  of  17^0°  ^  C^ilaL  Afterwards,  during 
b«s  temporalties  quite  entire  and Ltoueh  d  f  om  the  kiL  r°  tHe  Tenedos  experienced. 

at'd  not  fooner,  he  has  a  fee-fimpk  i„  hi“  bil  LI  Tl  i  The  ^  'ho  hefted  thefe 

TINApS-113'"'3'”  an  afil0n  for  the  profits.  and’  Othman  f*  T”7  the'r  place  ot  rendr7'vous ; 

P,LNAC  ln  n?-tllra!  phflofophy,  tha^  quality  of  bo  thence  fnbH  m  '302>  procured  vefJels,  and 

dies  by  Which  they  fuftai„  a  confiduab  e  TrefW  nl  t  h.’bduJed  tlle  ether  , (lands  of  the  Archipelago.  It 

Vou  XVIII  Part  1.  bk  preflure  or  foI«  bas  continued  in  the  poffeffion  of  the  Turks  ever  ftnee  : 
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Tcneriff.  atid  on  the  eaftern  fide  is  a  pretty  large  town,  feated  at 
t^e  |*OQt  Gf  a  mountain,  with  a  fine  harbour  commanded  by 
a  caftle.  E.  Long.  27.  o.  N.  Lat.  29.  30. 

TENERIFF,  an  ifland  of  Africa,  and  one  of  the  Canaries, 
being  the  mod  confiderable  for  riches,  trade,  and  extent. 

It  lies  to  the  fouth  of  the  ifland  of  Salvages,  to  the  weft  of 
the  Grand  Canary,  to  the  north  of  the  ifland  of  Gomera, 
and  to  the  eaft  of  that  of  Palma.  It  is  of  a  triangular  form, 
being  about  45  miles  in  length  and  20  in  breadth  ;  and  in 
the  centre  is  the  famous  peaky  called  by  the  natives  El  Pico  de 
Teyde ,  which  in  clear  weather  may  be  feen  at  the  diftance 
of  1  20  miles,  like  a  thin  blue  vapour  very  little  darker  than 
the  fky. 

The  moll  frequented  harbour  is  called  Santa  Crux ,  which 
is  on  the  fouth  fide  of  the  ifland,  and  where  {hips  with  good 
anchors  and  cables  may  be  fafe  in  all  weathers.  At  this 
port  is  the  principal  commercial  town  in  the  ifland,  called 
alfo  Santa  Cruz,  in  the  middle  of  which  is  a  mole,  built  at 
a  vail  expence  for  the  convenience  of’  landing ;  between  the 
mole  and  the  town  is  a  fort  called  St  Philips,  and  near  it  is 
a  fteep  rocky  den  or  valley,  beginning  at  the  fea  fhore,  and 
running  far  in  land,  which  would  render  the  attack  of  an 
enemy"  very  difficult ;  there  are  alfo  other  forts  for  its.  de¬ 
fence,  all  joined  together  by  a  thick  done  wall,  and  mount¬ 
ed  with  cannon. 

Santa  Cruz  is  a  large  town,  containing  fevcral  churches 
and  convents,  an  hofpital,  and  the  bed  condruded  private 
buildings  of  any  in  the  Canary  iflands.  It  contains  about 
7000  inhabitants  ;  it  is  not  fortified  on  the  land  fide,  and 
all  the  country  near  it  is  dry,  dony,  and  barren. 

About  four  leagues  to  the  fouth  of  Santa  Cruz,  clofe  to 
the  fea,  there  is  a  cave,  with  a  chapel  called  the  chapel  of 
our  Lady  of  Candelarte ,  in  which  is  an  image  of  the  Virgin 
Mary,  that  is  held  in  as  much  reverence  here  as  that  of 
Diana  was  at  Ephefus.  This  chapel  is  endowed  with  fo 
many  ornaments  that  it  is  the  riehed  place  in  all  the  feven 
iflands.  At  a  certain  fcafon  of  the  year  aim  oft  all  the  in¬ 
habitants  go  thither  on  pilgrimage,  and  innumerable  and 
incredible  dories  are  related  and  univerfally  believed  con¬ 
cerning  this  image. 

About  four  miles  in  land  from  Santa  Cruz  ftands  the  city 
of  St  Chrydobal  de  la  Laguna,  which  is  the  metropolis  of 
the  ifland,  and  contains  two  parifli  churches  and  five  con¬ 
vents,  but  has  no  trade,  being  inhabited  principally  by  the 
gentry  of  the  ifland  ;  the  inhabitants  are  numerous,  yet  no¬ 
body  is  feen  in  the  dreets,  which  are  folitary  and  defolate, 
fo  that  grafs  grows  in  thole  that  are  mod  frequented.  I  here 
are  many  other  towns  in  the  ifland  which  contain  a  great 
number  of  people,  but  none  are  more  than  three  leagues 
from  the  fea. 

All  the  fertile  ground  within  a  league  of  the  fea  is  co¬ 
vered  with  vines  ;  that  of  the  next  league  is  fowu  with  corn, 
the  third  is  adorned  with  woods,  and  above  the  woods  are 
the  clouds,  for  the  ifland  gradually  afeends  fom  the  fea, 
rifmg  on  all  fides  till  it  terminates  in  the  peak,  which  is  the 
centre. 

On  the  fouth-eaft  of  the  ifland  inland  from  1  Candelaria 
is  a  town  called  Guimar ,  where  there  are  fome  families  which 
know  themfelves  to  be  the  genuine  unmixed  offspring  of 
the  original  natives ;  but  they  know  nothing  of  the  man¬ 
ners  of  their  anceflors,  nor  have  they  preserved  any  remains 
of  their  language.  They  are  fairer  than  the  Spaniards  of 
Andalufia. 

Teneriff  contains  about  96,000  perfons,  fuppofed  to  be 
equal  to  the  number  of  inhabitants  of  all  the  red  of  the  feven 
iflands  put  together.  The  peafants  in  general  are  wretch¬ 
edly  clothed  ;  when  they  do  appear  better,  they  are  habited 
in  the  Spanifh  fafhion.  The  men,  in  a  genteeler  line,  drefs 
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very  gayly,  and  are  feldom  feen  without  long  fwords.  It  Teneriff,' 
is  remarked,  that  few  of  them  walk  with  dignity  and  eafe ; 
which  may  be  attributed  to  the  long  cloaks  they  ufually 
wear.  The  women  wear  veils  :  thofe  worn  by  the  lower  \  South 
ranks  are  of  black  dud*,  thofe  oc  the  higher  of  black  filk  \WaUt%  p» 
and  fuch  among  the  latter  as  have  any  claim  to  beauty  are  *8. 
far  from  being  over  careful  in  concealing  their  faces  by  them. 

The  young  ladies  wear  their  fine  long  black  hair  plaited,  and 
fadened  with  a  comb  or  a  riband  on  the  top  of  the  head. 

The  common  people,  and  in  this  they  refemble  the  inha¬ 
bitants  of  mod  of  the  iflands  in  the  Pacific  Ocean  lately  dif- 
r covered,  have  in  them  a  ftrong  tendency  to  thieving  ;  they 
are  befides  lazy,  and  the  mod  importunate  beggars  in  the 
world.  “  I  obferved  likewife  (fays  Mr  White)  that  the  itch 
was  fo  common  among  them,  and  had  attained  fuch  a  de¬ 
gree  of  virulence,  that  one  would  almod  be  led  to  believe 
it  was  epidemic  there.  Some  of  the  women  are  fo  aban¬ 
doned  and  fhamelefs,  that  it  would  be  doing  an  injudice  to 
the  proditutes  met  with  in  the  dreets  of  London  to  fay 
they  are  like  them:  The  females  of  every  degree  are  faid 
to  be  of  an  amorous  conditution,  and  sdditled  to  intrigue; 
for  which  no  houfes  could  be  better  adapted  than  thofe  in 
Teneriff. 

«  The  manufactures  carried  on  here  are  very  few,  and  the 
produft  of  them  little  more  than  fufficient  for  their  own 
confirm ption.  They  confiff  of  taffeties,  gauze,  coarfe  linens, 
blankets,  a  little  filk,  and  curious  garters.  The  principal 
dependence  of  the  inhabitants  is  on  their  wine  (their  ftaple 
commodity),  oil,  corn,  and  every  kind  of  dock  for  flopping. 

With  thefe  the  ifland  abounds  :  and,  in  their  feafon,  pro¬ 
duces  not  only  the  tropical  fruits,  but  the  vegetable  pro¬ 
ductions  of  the  European  gardens,  in  the  great  eft  plenty.^ 

Teneriff  enjoys  an  agreeable  and  healthful  mediocrity  of 
climate.  Indeed  none  feems  better  adapted  for  the  redo- 
ration  of  a  valetudinarian  ;  as,  by  going  into  the  mountains, 
he  may  graduate  the  air,  and  choofe  that  date  of  it  which 
bed  fuits  his  complaint.  But  although  the  inhabitants  arc 
thus  healthy,  and  have  fo  little  occafion  for  medical  aid,  they 
loudly  complain  of  the  want  of  knowledge  in  the  profeffional 
gentlemen  of  the  ifland.” 

The  height  of  the  peak  of  Teneriff  has  been  fo  varioufly 
edimated  and  calculated  by  different  travellers  and  geogra¬ 
phers,  that  we  can  only  take  the  mean  between  the  two  Rye>sEx:m 
extremes  of  their  decifions.  Dr  Halley  allows  but  two j\on  i0  tht  j 
miles  and  a  quarter  from  the  level  of  the  fea  to  the  fum-  Peak  of?:* 
mit  of  the  fugar-loaf,  whild  the  Spanifh  account  of  the  Ca- nerlJL' 
nary  iflands,  tranflated  by  Mr  Glas  in  1763,  makes  it  no 
lefs  than  five  miles  ;  and  others  have  affigned  a  height  dif¬ 
ferent  from  both  thefe.  That  it  is  an  extinguifhed  vol¬ 
cano  is  univerfally  known  ;  and  we  are  perfuaded  that  the 
following  account  of  the  crater,  and  of  fome  experiments 
made  on  its  brink  by  M.  Mongez  on  the  24th  of  Auguft 
1785,  will  prove  not  unacceptable  to  our  chemical  readers. 

“  The  crater  of  the  peak  of  Teneriff  (fays  he)  is  a  true 
fulphur-pit,  fimilar  to  thofe  of  Italy.  It  is  about  50  fa¬ 
thoms  long  and  40  broad,  rifmg  abruptly  from  eaft  to  wed. 

At  the  edges  of  the  crater,  particularly  on  the  under  flue, 
are  many  {piracies,  or  natural  chimneys,  from  which  t  iere  journeut 
exhale  aqueous  vapours  and  fulphureous  acids,  which  are  10^^ 
hot  as  to  make  the.  thermometer  rife  from  to  340  of  Reau¬ 
mur.  The  infide  of  the  crater  is  covered  with  yellow,  red,  or 
white,  argillaceous  earth,  and  blocks  of  lava  partly  decom- 
pofed.  Under  thefe  blocks  are  found  fuperb  cryftals  o t  ful- 
phur;  thefe  are  eight-fided  rhomboidal  cryftals,  fometirnes  an 
inch  in  length,  and,  I  luppofe,  they  are  the  fineft  cryftals  of 
volcanic  fulphur  that  have  ever  been  found.  The  water  that 
exhales  from  the  fpiracles  is  perle&ly  pure,  and  not  in  the 
lead;  acid,  as  I  was  convinced  by  fevcral  experiments.  ^  ^ 


TEN  l  379  1  TEN 


u  The  elevation  of  the  peak  above  the  level  of  the  fea  is 
near  1 900  coifes  ;  which  induced  me  to  make  feveral  chemi¬ 
cal  experiments  in  order  to  compare  the  phenomena  with 
thofe  that  occur  in  our  laboratories.  I  (hall  here  coniine 
myfelf  meidy  to  the  refults. 

“  The  volatilization  and  cooling  of  liquors  were  here  very 
confiderable.  Half  a  minute  was  fufhcient  for  the  diflipa- 
tion  of  a  pretty  ftrong  dole  of  aether.  The  ad  ion  of  acids 
on  metals,  earths,  and  alkalis,  was  ilow ;  and  the  bubbles 
which  efcaped  during  the  effervescence  were  much  larger 
than  ordinary.  The  produ&ion  of  vitriols  was  attended  with 
very  fingular  phenomena.  That  ot  iron  affumed  all  at  once 
a  very  beautiful  violet  colour,  and  that  of  copper  was  fud- 
denly  precipitated  of  a  very  bright  blue  colour.  I  examined 
the  moifture  of  the  air  by  means  of  the  hygrometer,  of  pure 
alkali,  and  of  vitriolic  acid  ;  and  I  thence  concluded,  as  well 
as  from  the  direction  of  the  aqueous  vapours,  that  the  air 
was  very  dry  ;  for  at  the  end  of  three  hours  the  vitriolic 
acid  had  fuffered  hardly  any  change  either  in  colour  or 
weight ;  the  fixed  alkali  remained  dry,  except  near  the  edges 
of  the  veflel  that  contained  it,  where  it  was  a  little  moift  ; 
and  Sauffure’s  hygrometer  pointed  to  64°,  as  nearly  as  the 
impetuous  wind  which  then  blew  would  permit  us  to  judge. 

“Liquors  appeared  to  us  to  have  loft  nothing  of  their  finell 
or  ftrength  at  this  height ;  a  circumftance  which  contradidls 
all  the  tales  that  have  hitherto  been  related  on  this  head  : 
volatile  alkali,  ether,  fpirit  of  wine,  retained  all  their  ftrength; 
the  fmoking  fpirit  of  Boyle  was  the  only  one  that  feemed 
to  have  loft  any  fenfible  portion  of  its  energy.  Its  evapora¬ 
tion,  however,  was  not  the  lefs  quick  ;  in  30  feconds,  a 
quantity  which  I  had  poured  into  a  cup  was  entirely  vola¬ 
tilized  ;  and  nothing  remained  but  the  iulphur  which  tinged 
the  lims  and  the  bottom.  When  I  poured  the  vitriolic 
acid  on  this  liquor,  there  happened  a  violent  detonation,  and 
the  vapours  that  arofe  had  a  very  fenfible  degree  of  heat. 
.1  tried  to  form  volatile  alkali  by  decompofing  Tal  ammo¬ 
niac  with  the  fixed  alkali ;  but  the  produdlion  was  flow  and 
hardly  fenfible,  while  at  the  level  of  the  fea  this  procefs, 
made  with  the  fame  fubftances,  in  the  fame  proportions, 
fucceeded  very  readily  and  in  abundance. 

“As  I  was  curious  to  inveftigate  the  nature  of  the  vapours 
that  exhale  from  the  crater,  and  to  know  whether  they 
contained  inflammable  air,  fixed  air,  and  marine  acid,  I  made 
the  following  experiments  ;  I  expofed  on  the  edge  of  one 
of  the  {piracies  a  nitrous  folution  of  filver  in  a  cup  ;  it  re¬ 
mained  more  than  an  hour  in  the  midft  of  the  vapours  which 
were  continually  exhaling,  but  without  any  fenfible  altera¬ 
tion  ;  which  fufficiently  (hews  that  no  vapours  of  marine 
acid  exhale  from  the  crater.  I  then  poured  into  it  fome 
efrops  of  marine  acid,  when  a  precipitation  of  luna  cornea 
immediately  enfued  :  but  inftead  of  being  white,  as  that 
precipitate  generally  is,  it  was  of  a  fine  dark  violet  colour, 
which  quickly  became  grey,  and  it  affumed  the  form  of  fmall 
fcaly  crvllals.  Thefe  were  very  diftindl  when  looked  at 
with  a  glafs,  and  they  were  even  vifible  to.  the  naked  eye. 

1  think  myfelf  juftifiable  in  attributing  this  alteration  of 
colour  to  the  vapours  of  inflammable  air,  according  to  fome 
experiments  that  1  have  made  on  the  precipitation  of  lunea 
cornea  in  fuch  air.  Lime-water,  expofed  for  three  hours 
on  the  margin  of  the  crater,  and  in  the  neighbourhood  of 
a  fpiracle,  was  not  covered  with  any  calcareous  pellicle,  nor 
even  hardly  with  any  filmy  appearance  ;  which  proves,  in 
my  opinion,  not  only  that  no  vapours  of  fixed  air  exhale  from 
the  crater,  but  that  the  atmofpheric  air,  which  lefts  upon  it, 
contains  very  little  of  that  air,  and  that  the  inflammable  va¬ 
pours  and  fuiphureous  acids  alone  arefenfible  and  confiderable. 
The  exetfricity  o*  the  atmofphere  was  pretty  confiderable, 
for  SaufTure’s  ek&rometer,  when  held  in  the  hand  at  the 


height  of  about  five  feet,  indicated  three  degrees,  while  en  Ten 
the  ground  it  pointed  only  to  one  and  a  half.  The  ele&ri- 
city  was  oofi live d*  W.  Long.  16.  18.  N.  Lat.  28.  29.  Zll 

TENESMUS,  in  medicine,  a  name  given  by  medical 
writers  to  a  complaint  which  is  a  continual  defire  of  going 
to  ftool,  but  without  any  ftool  being  ready  to  be  voided. 

This  is  properly  no  primary  dileafe,  but  merely  a  fympto- 
matic  one,  and  differs  in  degree  according  to  the  dileafe  on 
which  it  is  an  attendant.  See  Medicine,  n°  11  i. 

TENIERS  (David),  the  Elder,  a  Flemifh  painter,  born 
at  Antwerp  in  1582.  He  received  the  firft  rudiments  of 
his  art  from  the  famous  Rubens,  who  highly  efteemed  him 
for  his  promifing  genius,  and  with  great  fatisfa&ion  exami¬ 
ned  and  commended  his  defigns.  From  the  fchool  of  that 
celebrated  painter  Teniers  went  to  finifh  his  ftudies  at  Rome. 

He  attached  himfelf  to  Adam  Elfheimer  for  fix  years  ;  and 
from  the  inftrudlions  of  two  fuch  incomparable  mailers,  he 
formed  to  himfelf  a  peculiar  llyle,  which  his  fon  cultivated 
fo  happily  afterward  as  to  bring  it  to  the  utmoft  perfection. 

His  pictures  were  fmall ;  and  his  fubjects  ufually  (hops,  ela- 
boratories,  humorous  conventions,  and  rural  feftivfties. 

1  he  demand  for  his  pieces  was  univerfal ;  and  even  his  ma¬ 
iler  Rubens  thought  them  an  ornament  to  his  cabinet.  Fie 
died  at  Antwerp  in  1649.  „ 

Teniers  (David)  the  Younger,  alfo  an  admirable  pain¬ 
ter,  was  the  fon  of  the  former,  and  was  born  at  Antwerp 
in  1610.  He  obtained  the  name  of  Ape  of  Painting ,  from 
his  imitating  the  manner  of  different  painters  with  fuch  ex- 
actnefs  as  to  deceive  even  the  niceft  judges.  He  improved 
greatly  under  his  father,  and  obtained  fuch  reputation  as  in¬ 
troduced  him  to  the  favour  of  the  great.  The  archduke 
Leopold  William  made  him  gentleman  of  his  bed-chamber; 
and  all  the  pictures  of  his  gallery  were  copied  by  Teniers, 
and  engraved  by  his  direction.  The  king  of  Spain  and 
Don  Juan  of  Auftria  fet  fo  high  a  value  on  his  pictures, 
that  they  built  a  gallery  on  purpofe  for  them.  William 
prince  of  Orange  honoured  him  with  his  fricndfhip  ;  and 
Rubens  not  only  efteemed  his  works,  but  aflifted  him  with 
his  advice.  His  principal  talent  lay  in  landfcapes  adorned 
with  fmall  figures.  He  alfo  painted  men  drinking  and 
fmoking.  chemifts  elaboratories,  country  lairs,  and  the  like. 

1 1  is  fmall  figures  are  fuperior  to  his  large  ones.  He  died 
in  1694. 

1  he  works  of  the  father  and  fon  are  thus  diflinguifhed  : 

The  latter  difeover  a  finer  touch  and  firefher  pencil,  greater 
variety  of  attitudes,  and  a  better  difpofition  of  the  figures. 

The  father  retained  fomething  of  the  tone  of  Italy  in  his 
colouring,  which  was  ftronger  than  the  Ton’s  ;  befides,  the 
foil  ufed  to  put  at  the  bottom  of  his  pictures,  David  Te¬ 
niers,  junior. 

Abraham ,  another  fon  of  David  the  Elder,  was  equal,  if 
not  ftiperi'  r,  to  his  father  and  brother  in  the  exprefiion  of 
his  characters,  and  his  underflanding  the  dare  obfeuro  ; 
though  he  was  inferior  in  the  fprightlinefs  of  his  touch, 
and  the  lightnefs  of  his  pencil. 

TENISON  (Dr  Thomas),  archbifhop  of  Canterbury, 
was  born  at  Cottenham  in  Cambridgefnire  in  1 636  :  and 
fiudied  at  Corpus  Chrifti  college  in  Cambridge.  In  his 
youth,  while  the  fanatical  government  laited,  he  applied  him¬ 
felf  to  phy fic  ;  but  afterward  went  into  Orders,  and  was 
fome  time  minifter  of  St  Andrew’s  church,  Cambridge  ; 
where  he  attended  the  fick  during  the  plague  in  1665, 
which  his  parifhioners  acknowledged  by  the  prefent  of  a 
piece  of  plate.  He  fhowed  hirnlelf  very  adlive  againft  the 
growth  of  Popery  by  his  writings  both  in  king  Charles  and 
king  James’s  reigns:  in  1680  he  was  prefented  to  the  vi¬ 
carage  of  St  Martin’s  in  the  Fields,  London,  to  which  pa- 
rifn  he  made  feveral  donations ;  and  among  others,  endowed 
3  B  2  a 
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Tennis.  a  free  fchool,  and  built  a  handfome  library,  which  he  fur- 
mfhed  with  lifefufBboks.  King  William  and  queen  Mary, 
in  1689,  prefented  him  to  the  archdeaconry  of  London;  in 
1691?  he  was  nominated'to  the  fee  of  Lincoln,  and  in  1694 
he  fucceedcd  Dr  Tillotfon  as  archbifhop  of  Canterbury. 
He  performed  all  the  duties  of  a  good  primate  for  20  years,, 
and  died  in  1715. 

TENNIS,  a  play  at  which  a  ball  is  driven  by  a  racket. 
As  many  perfons  would  become  players  at  tennis,  provided 
they  could  eafily  under  Hand  the  rudiments  of  the  game,  fo 
Hoyle's  as  to  form  fome  judgment  of  the  players,  or  at  leaf:  to  know 
^l™C'edb~  who  w*ns  anc^  w^°  we  kavc  here  attempted  to  give  fo 

'Meaufcrl  plain  a  defeription  of  it,  that  no  one  can  be  at  a  lofs,  if  ever 
he  fhould  belt  or  play.  As  to  the  executive  part,  it  requires 
great  practice  to  make  a  good  player,  fo  that  nothing  can 
be  done  without  it ;  all  we  prefume  to  do  is  to  give  an  in- 
fight  into  the  game,  whereby  a  perfon  may  not  feem  a  total 
ftranger  to  it  when  he  happens  to  be  in  a  tennis  court. 

The  game  of  tennis  is  played  in  molt  capital  cities  in 
Europe,  particularly  in  France,  from  whence  we  may  ven¬ 
ture  to  derive  its  origin.  It  is  edeemed  with  many  to  be 
one  of  the  mod  ancient  games  in  Chriitendom,  and  long  be¬ 
fore  king  Charles  Ids  time  it  was  played  in  England. 

This  game  is  as  intricate  as  any  game  whatever ;  a  per¬ 
fon  who  is  totally  ignorant  of  it  may  look  on  for  a  month 
together,  without  Being  able  to  make  out  how  the  game  is 
decided.  Therefore  we  ffiall  begin  by  deferibing  the  court 
in  which  it  is  played. 

The  fize  of  a  tennis  court  is  generally  about  96  or  97 
feet  by  33  or  34,  there  being  no  exadl  dimenfion  aferibed  to 
its  proportion,  a  foot  moi-e  or  lefs  in  length  or  width  being 
of  no  confequence.  A  fine  or  net  hangs  exa£Uy  acrofs  the 
middle,  over  which  the  ball  mud  be  ftruck,  either  with  a 
racket  or  board  to  make  the  ftroke  good.  Upon  the  en¬ 
trance  of  a  tennis-court,  there  is  a  long  gallery  which  goes 
to  the  dedans,  that  is,  a  kind  of  front  gallery,  where  fpefla- 
tors  ufually  ftand,  into  which,  whenever  a  ball  is  ftruck,  it 
tells  for  a  certain  ftroke.  This  long  gallery  is  divided  into 
“different  compartiments  or  galleries,  each  of  which  has  its 
particular  name,  as  follows ;  from  the  line  towards  the  de¬ 
dans  are  the  frjl  gallery ,  door,  fecond  gallery ,  and  the  loft  gal¬ 
lery,  which  is  called  the  fervice  fide .  From  the  dedans  to 

the  lad  gallery  are  the  figures  1,  2,  3,  4,  5,  6,  at  a  yard 
df dance  each,  by  which  the  chaces  are  marked,  and  is  one 
t  of  the  mod  effential  parts  of  the  game,  as  will  appear  in  the 

following  defeription. 

On  the  other  fide  of  the  line  are  alfo  th z  firft  gallery,  docrr 
fecond  gallery,  and  laft  gallery  ;  which  is  called  the  hazard - 
Jidt\  Every  ball  druck  into  the  lad  gallery  on  this  fide 
reckons  for  a  certain  flroke  the  fame  as  the  dedans  Be¬ 
tween  the  fecond  and  this  lad  gallery  are  the  figures  1,  2, 
to  mark  the  chaces  on  the  hazard-fide.  Over  this  long  gal¬ 
lery,  or  thefe  compartiments,  is  a  covering,  called  the  pent- 
houfe,  on  which  they  play  the  ball  from  the  fervice-fidc,  in 
order  to  begin  a  fet  of  tennis,  from  which  it  is  called  a  fer¬ 
vice.  When  they  mifs  putting  the  ball  (fo  as  to  rebound 
from  the  pent-houfe)  over  a  certain  line  on  the  fervice-fide, 
it  is  deemed  a  fault,  two  of  which  are  reckoned  for  a  ftroke. 
If  the  ball  rolls  round  the  pent-houfe,  on  the  oppofite  fide  of 
the  court,  fo  as  to  fall  beyond  a  certain  line  deferibed  for 
that  purpofe,  it  is  called/)^)  reckons  for  nothing  on  either 
iide,  and  the  player  mud  ferve  again. 

On  the  right-hand  fide  of  the  court  from  the  dedans  is 
what  they  call  the  tambour,  a  part  of  the  wall  which  pro¬ 
jects,  and  is  fo  contrived  in  order  to  make  a  variety  in  the 
flroke,  and  render  it  more  difficult  to  be  returned  by  the 
adverfary  ;  for  when  a  ball  drikts  the  tambour,  it  varies  its 
diie&ion,  and  requires  fome  extraordinary  judgment  to  re- 
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turn  it  over  the  line.  The  lad  thing  on  the  right  hand  fide  Tennis, 
is  called  the  grill,  wherein  if  the  ball  is  itruck,  it  is  alfo  15, 
or  a  certain  droke. 

The  game  of  tennis  is  played  by  what  they  call  fets;  a  fet 
of  tennis  conlids  of  fix  games  :  but  if  they  play  what  is 
called  an  ad  vantage -fet,  two  above  five  games  muft  be  won 
on  one  fide  or  the  other  fuccefiively,  in  order  to  decide;  or, 
if  it  comes  to  fix  games  all,  two  games  mud  dill  be  won  on 
one  fide  to  conclude  the  fet  ;  fo  that  an  advantage-fet  may 
lad  a  confiderable  time  ;  for  which  kind  of  fets  the  court  is 
paid  more  than  for  any  other. 

We  mud  now  deferibe  the  ufe  of  the  chaces,  and  by  what 
means  thefe  chaces  decide  or  interfere  fo  much  in  the  game. 

When  the  player  gives  his  fervice  at  the  beginning  of  a  fet, 
his  adverlary  is  fuppofed  to  return  the  ball ;  and  wherever  it 
falls  after  the  fird  rebound  untouched,  the  chace  is  called 
accordingly  ;  for  example,  if  the  ball  falls  at  the  figure  1 , 
the  chace  is  called*  at  a  yard,  that  is  to  fay,  at  a  yard  from 
the  dedans  :  this  chace  remains  till  a  fecond  fervice  is  given  ; 
and  if  the  player  on  the  fervice  fide  lets  the  ball  go  after  his 
adverfary  returns  it,  and  if  the  ball  falls  on  or  between  any 
of  thefe  figures  or  chaces,  they  mud  change  fides,  there  be¬ 
ing  two  chaces  ;  and  he  who  then  will  be  on  the  hazard 
fide,  mud  play  to  win  the  fird  chace  ;  which  if  he  wins  by 
ftriking  the  ball  fo  as  to  fall,  after  its  fird  rebound,  nearer 
to  the  dedans  than  the  figure  1,  without  his  adverfary’s  be¬ 
ing  able  to  return  it  from  its  fird  hop,  he  wins  a  ftroke,  and 
then  proceeds  in  like  manner  to  win  the  fecond  chace, 
wherever  it  fhould  happen  to  be.  If  a  ball  falls  on  the  line 
with  the  fird  gallery  door,  fecond  gallery,  or  lad  gallery, 
the  chace  is  likewife  called  at  fuch  or  fuch  a  place,  naming 
the  gallery,  door,  &c.  When  it  is  jud  put  over  the  line,  it 
is  called  a  chace  at  the  line.  If  the  player  on  the  fervice- 
fide  returns  a  ball  with  fuch  force  as  to  drike  the  wall  on 
the  hazard-fide  io  as  to  rebound,  after  the  fird  hop  over  the 
line,  it  is  alfo  called  a  chace  at  the  line. 

The  chaces  on  the  hazard-fide  proceed  from  the  ball  be¬ 
ing  returned  either  too  hard  or  not  quite  hard  enough  ;  fo 
that  the  ball  after  its  fir'd  rebound  falls  on  this  fide  of  the  blue 
line,  or  line  which  deferibes  the  hazard-fide  chaces  *,  in  which 
cafe  it  is  a  chace  at  1,  2,  &c.  provided  there  is  no  chace  de¬ 
pending.  When  they  change  fides,  the  player,  in  order  to 
win  this  chace,  mud  put  the  ball  over  the  line  anywhere,- fo 
that  his  adverfary  does  not  return  it.  When  there  is  no 
chace  on  the  hazard-fide,  all  balls  put  over  the  line  from  the  * 
fervice  fide,  without  being  returned,  reckon  for  a  droke. 

As  the  game  depends  chiedy  upon  the  marking,  it  will 
be  necefiary  to  explain  it,  and  to  recommend  thofe  who  play 
at  tennis  to  have  a  good  and  unbiaffed  marker,  for  on  him 
the  whole  fet  may  depend  :  he  can  mark  in  favour  of  the 
one  and  againd  the  other  in  fuch  a  manner,  as  will  render 
it  two  to  one  at  darting,  though  even  players.  Indead  oi 
which  the  marker  fhould  be  very  attentive  to  the  chaces, 
and  not  be  anyway  partial  to  either  of  the  players. 

This  game  is  marked  in  a  very  fingular  manner,  which 
makes  k  at  fird  fomewhat  difficult  to  underdand.  The  fird 
droke  is  called  15,  the  fecond  30,  the  third  4c,  and  the 
fourth  game,  unlefs  the  players  get  four  drokes  each  ;  m 
that  cafe,  indead  of  calling  it  40  all,  it  is  called  deuce;  after 
which,  as  foon  as  any  droke  is  got,  it  is  called  advantage  y 
and  in  cafe  the  drokes  become  equal  again,  deuce  again,  till 
one  or  the  other  gets  two  drokes  following,  which  win  the 
game  ;  and  as  the  games  are  won,  fo  they  are  maiked  and 
called  ;  as  one  game/love,  two  games  to  one,  & c.  towards 
the  let,  of  which  fo  many  of  thefe  games  it  conlids. 

Although  but  one  ball  at  a  time  is  played  with,  a  number 
of  balls  are  made  ufe  of  at  this  game  to  avoid  trouble,  and 
are  handed  to  the  players  in  ba&eta  for  that  purpofe :  by 

which 


TEN  t  381  J  TEN 


which  means  they  can  play  as  long  as  they  pleafe,  without 
ever  having  occafion  to  ftoop  for  a  ball. 

As  to  the  odds  at  tennis,  they  are  by  no  means  fixed, 
but  are  generally  laid  as  follow  : 

Upon  the  firil  firoke  being  won  between  even  players, 
that  is,  fifteen  love,  the  odds  are  of  the  fingle 
game  -  -  -  7  to  4 

Thirty  love  -  -41 

Forty  love  -  -  81 

Thirty  fifteen  -  21 

Forty  fifteen  -  51 

Forty  thirty  -  -31 

The  odds  of  a  four  game  fet  when  the 

firfi  game  is  won,  aie  -  7  4 

When  two  games  love  4  1 

Three  games  love  -  8  to  1 

When  two  games  to  one  -21 


Three  games  to  one 

5 

1 

The  odds  0^  a  fix  game  fet  when  the 

firfi  game  is  won,  are 

3 

2 

When  two  games  love 

1 

'Three  games  love 

4 

1 

Four  games  love 

10 

T 

Five  games  love 

21 

1 

When  two  games  to  one 

8 

5 

Three  games  to  one 

5 

2 

Four  games  to  one 

5 

1 

Five  games  to  one 

*5* 

1 

When  three  games  to  two 

7 

4 

Four  games  to  two 

4 

1 

Five  games  to  two 

10 

1 

When  four  games  to  three 

2 

1 

Five  games  to  three  & 

The  odds  of  an  advantage  fet  when 

5 

1 

5 

7  ‘ 

3 
5 

*5 

4 

2 

7 

10 

3 
3 

8 
8 

3 

2 

5 


4 

4 

1 

T 

I 

3 

1 

2 

1 

2 
1 
1 

5 
1 

1 

2 


the  firfi  game  is  won,  are 
When  two  games  love 
Three  games  love 
Four  games  love 
Five  games  love 
When  two  games  to  one 
Three  games  to  one 
Four  games  to  one 
Five  games  to  one 
When  three  games  to  two 
Four  games  to  two 
Five  games  to  two 
When  four  games  to  three 
Five  games  to  three 
When  five  games  to  four 
When  fix  games  to  five 

The  foregoing  odds,  as  beforefaid,  are  generally  laid,  but 
the  chaces  interfering  makes  the  odds  very  precarious  ;  for 
example,  when  there  is  a  chace  at  half  a  yard,  and  a  fet  is 
five  games  all,  and  in  every  other  refpe&  equal,  the  odds 
are  a  good  five  to  four;  and  if  it  were  fix  games  to  five, 
and  forty  thirty  with  the  fame  chr.ce,  the  odds  then  would 
be  a  guinea  to  a  (hilling  ;  fo  that  it  is  plain  that  the  odds 
at  this  game  differ  from  thofe  of  any  other  :  for  one  firoke 
will  reduce  a  fet,  fuppofing  the  players  to  be  five  games  all, 
from  an  even  wager  to  three  to  two,  and  fo  on  in  propor¬ 
tion  to  the  itage  of  the  let. 

There  are  various  methods  of  giving  odds  at  tennis,  in 
oraer  to  make  a  match  equal;  and  that  they  may  be  under- 
ffoo'T  we. (hall  give  the  following  lid  of  them,  with  then* 
meanings,  fo  that  any  perfon  may  form  a  judgment  of  the 
advantage  received  or_given. 

i  he  lowed  odds  that  can  be  given,  excepting  the  choice 
of  tae  tides,  is  what  they  call  a  bifque,  that  is,  a  firoke  to 


be  taken  or  fcored  whenever  the  player,  who  receives  the  ad-  Tennis 
vantage,  thinks  proper  :  for  inftance,  fuppofe  a  critical  game  N 

of  the  fet  to  be  forty  thirty,  by  taking  the  bifque,  he  who  is  ,  enfr_ 

forty  becomes  game,  and  fo  in  refpect  of  two  btfques ,  &c. 

#  The  next  greater  odds  are  fifteen ,  that  is,  a  certain  firoke 
given  at  the  beginning  of  each  game. 

After  thefe,  half  thirty ,  that  is,  fifteen  one  game,  and 
thirty  the  next.  Then  follow  the  whole  thirty,  forty ,  Sc c, 

There  are  alfo  the  following  kind  of  odds  which  are  given, 
viz. 

Round  fervices  ;  thofe  are  fervice3  given  round  the  pent- 
honfe,  fo  as  to  render  it  eafy  for  the  firiker- out  (the  player 
who  is  on  the  hazard  fide)  to  return  the  ball. 

Half  court ,  that  is,  being  obliged  or  confined  to  play  in¬ 
to  the  adverfary’s  half-court  ;  fometimes  it  is  played  ftraight- 
wife,  and  at  other  times  acrofs ;  both  which  are  great  ad-  . 
vantages  given  by  him  fo  confined,  but  the  ftrait  half-court 
is  the  greateft. 

Touch-t^-wall,  that  is,  being  obliged  to  play  within  the 
compafs  of  the  walls,  or  fides  i  the  court.  This  is  a  confi. 
derable  advantage  to  him  who  leceives  it ;  as  all  the  balls 
mufi  be  played  gently,  and  confequently  they  are  much  ea- 
ficr  to  take  than  thofe  which  are  pfayed  hard,  or  according 
to  the  ufual  method  of  play. 

Barring  the  hazards,  that  is,-  barring  the  dedans,  tambour,, 
grill,  or  the  laft  gallery  on  the  hazard-lide,  or  any  particular 
one  or  more  of  them. 

Thefe  are  the  common  kind  of  odds  or  advantages  given; 
but  there  are  many  others,  which  are  according  to  what  if? 
agreed  by  the  players  :  fuch  as  playing  with  board  again  & 
racket ,  cricket-bat  againft  racket ,  &c. 

The  game  of  tennis  is  alfo  played  by  four  perfons,  two 
partners  on  each  fide.  In  this  caie,  they  are  generally  con¬ 
fined  to  their  particular  quarters,  and  one  of  each  fide  ap¬ 
pointed  to  ferve  and  ftrike  out ;  in  every  other  refpedl,  the: 
game  is  played  in  the  fame  manner  as  when  two  only  play. 

Any  thing  more  to.be  faid  upon  this  fubjeft  would  be 
needlefs,  as  nothing  can  be  recommended,  after  reading  thia 
fliort  account  of  tennis,  but  pra&ice  and  attention,  without 
which  no  one  can  become  a  proficient  at  the  game. 

.  TENOR,  or  Tend  ur,  the  purport- or  content  of  a  vvrr- 
ting  or  inftrument  in  law,  &c. 

Tenor,  in  rnufic,  the  firfi  mean,  or  middle  part,  or  that 
which  is  the  ordinary  pitch  of  the  voice,  when  neither  raifed 
to  a  treble  nor  lowered  to  a  bafs. . 

TENSE,  in  grammar,  an  inflexion  of  verbs,  whereby 
they  arc  made  to  dignify  or  diftinguifh  the  circumftance  or 
time  in  what  they  affirm.  See  Grammar. 

TENT,  in  war,  a  pavilion  or  portable  houfe.  Tents  are 
made  o"  canvafs,  for  officers  and  foldiers  to  lie  under  when 
in  the  field.  The  fize  of  the  officers  tents  is  not  fixed  ; 
fome  regiments  have  them  of  one  fize  and  fome  of  another: 
a  captain’s  tent  and  marquee  is  generally  1  c>T  feet  broad, 

14  deep,  and  8  high  :  the  fubalterns  are  afoot  lefs  ;  the 
major’s  and  lieutenant- colonel’s  a  foot  larger  ;  and  the  colo¬ 
nel’s  two  feet  larger.  The  fubalterns  of  foot.  lie  two  in  a  tent, 
and  thole  of  horfe  but  one.  The  tents  of  private  men  are 
6T  feet  lquare,  and  5  feet  high,  and  hold  five  foldiers  each. 

The  tents  for  horfe  are  7  feet  broad  and  9  feet  deep  :  they 

hold  likwife  five  men  and  their  horfe  accoutrements. _ The 

word  is  formed  from  the  Latin  tentorium,  oitendo  “I  ftretch,’*" 
becaufe  tents  are  ufually  made  of  canvafs  firetched  out, 
and  fultained  by  poles,  with  cords  and  pe-rs. 

Tent,  in  lurgery,  a  roll  of  lint  made  into  the  fhape  of  a 
nail  with  a  broad  fiat  head,  chief] ufed  111  deep,  wounds  and 
ulcers.  They  arc  of  fervice,  not  only  in  conveying  medi¬ 
cines  to  the  mofi  intimate  recefies  and  finufes  of  the  wound, 
but  to  prevent  the  lipsol  the. wound  from  uniting  before  it 
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Tenter  J3  healed  from  the  bottom  ;  and  by  their  aflidance  grumous 
^  il  blood,  fordee.  See.  are  readily  evacuated. 

TENTER,  Trier,  or  Prover ,  a  machine  ufed  in  the 
cloth  manufactory,  to  ftretch  out  the  pieces  of  cloth,  fluff, 
&c.  or  only  to  make  them  even  and  let  them  fquare. 

Tt  is  ufually  about  4J  feet  high,  and  for  length  exceeds 
that  of  the  longed  piece  oY  cloth.  It  confifts  of  feveral 
long  fquare  pieces  of  wood,  placed  like  thofe  which  form 
the  barriers  of  a  manege  ;  fo,  however,  as  that  the  lower 
crofs  pieces  of  wood  may  be  raifed  or  lowered  as  is  found 
requifite,  to  be  fixed  at  any  height  by  means  of  pins.  A- 
long  the  crofs  pieces,  both  the  upper  and  under  one,  are 
hooked  nails,  called  tenter -hooks ,  driven  in  from  fpace  to 
fpace. 

To  put  a  piece  of  Cloth  on  the  Tenter.  While  the  piece 
.  is  yet  quite  wet,  one  end  is  faftened  to  one  of  the  ends  of 
the  tenter  ;  then  it  is  pulled  by  force  of  arms  towards  the 
other  end,  to  bring  it  to  the  length  required  :  that  other 
end  being  fadened,  the  upper  lid  is  hooked  on  to  the  upper 
crofs- piece,  and  the  lowed  lid  to  the  lowed  crofs-piece, 
which  is  afterwards  lowered  by  force,  till  the  piece  have,  its 
defired  breadth.  Being  thus  well  dretched,  both  as  to 
length  and  breadth,  they  brufh  it  with  a  ftiff  hair  brufh, 
and  thus  let  it  dry.  Then  they  take  it  off ;  and,  till  they 
wet  it  again,  it  will  retain  the  length  and  breadth  the  tenter 
gave  it. 

TENTHREDO,  the  saw-fly  ;  a  genus  of  infe&s  be¬ 
longing  to  the  order  of  hymenoptera .  The  mouth  is  furnifh- 
cd  with  jaws,  which  are  horny,  arched,  dentated  within  ; 
the  right  jaw  being  obtufe  at  the  apex  :  the  lip  cylindrical, 
trifid  :  there  are  four  feelers,  unequal  and  filiform :  the 
wings  are  plain  and  turned  :  the  ding  confids  of  two  ferra- 
4ed  laminae,  and  the  fcutellum  of  two  grains  placed  at  a  di- 
ilance.  Gmelin  mentions  143  fpecies.  Thefe  infe&s  are 
not  very  fhy.  Some,  by  means  of  their  faw,  depofit  in  the 
buds  of  flowers,  others  on  the  twigs  of  trees  or  fhrubs,  eggs 
from  which  are  produced  caterpillars.  The  implement 
.  with  which  they  are  armed  is  nowife  formidable  ;  as  it  ap¬ 
pears  only  dedined  to  the  purpofe  of/iepofiting  their  eggs. 

TEN  THS,  and  first  fruits  of  Spiritual  Preferments ,  a 
branch  of  the  king’s  revenue.  See  Revenue. 

•  Thefe  were  originally  a  part  of  the  Papal  ufurpations 

.over  the  clergy  of  this  kingdom  ;  flrd  introduced  by  Pan- 
dulph  the  pope’s  legate,  during  the  reigns  of  king  John  and 
Elenry  III.  in  the  fee  of  Norwich  ;  and  afterwards  attempt¬ 
ed  to  be  made  univerfal  by  the  popes  Clement  V.  and  John 
XXII.  about  the  beginning  of  the  14th  century.  The  fird 
fruits,  primitive  or  annates ,  were  the  fiid  year’s  whole  profits 
of  the  fpiritual  preferment,  according  to  a  rate  or  valor 
made  under  the  -diredlion  of  pope  Innocent  IV.  by  Walter 
bifhop  of  Norwich  in  38  Hen.  III.  and  afferwards  advanced 
in  value  by  commifiion  from  pope  Nicholas  III.  A.  D. 
129^,  20  Edw.  I.  ;  which  valuation  of  pope  Nicholas  is 
dill  preferved  in  the  exchequer.  The  tenths,  or  decim#,  were 
the  tenth  part  of  the  annual  profit  of  each  living  by  the 
Jlfoclf.  fame  valuation  ;  which  was  alfo  claimed  by  the  holy  fee, 
Comment,  under  no  better  pretence  than  a  ftrange  mifapplication  of 
vo^,u  that  precept  of  the  Levitical  law,  which  directs,  that  the 
Levites  “  fhould  offer  the  tenth  part  of  their  tithes  as  a 
lieave-offering  to  the  Lord,  and  give  it  to  Aaron  the  high- 
pried.  But  this  claim  of  the  pope  met  with  vigorous  re- 
liftance  fr  m  the  Englifh  parliament  ;  and  a  variety  of  a£ts 
were  palled  to  prevent  and  rediafn  it,  particularly  the  da- 
tute  6  Hen.  IV.  c.  1.  which  calls  it  a  horrible  mifehief  and 
damnable  ruflom.  But  the  Popifh  clergy,  blindly  devoted 
to  the  will  of  a  foreign  mader,  diil  kept  it  on  foot  ;  fome- 
-times  more  fecretly,  fometimes  more  openly  and  avowedly : 
Jo  that  in  the  reign  of  Henry  VII I.  it  was  computed,  that 


in  the  compafa  of  50  years  80c, 000  ducats  had  been  fent  Tenths, 
to  Rome  for  fird  fruits  only.  And  as  the  clergy  expreffed  ^ eaurg* 
this  willingnefs  to  contribute  fo  much  of  their  income  to  the  "‘V—** 
head  of  the  church,  it  was  thought  proper  (when  in  the 
fame  reign  the  papal  power  was  abolifhed,  and  the  king  was 
declared  the  head  of  the  church  of  England)  to  annex  this 
revenue  to  the  crown  ;  which  was  done  by  datute  26  Hen. 

VIII.  c.  3.  (confirmed  by  datute  r  Eliz.  c.  4.);  and  a  new 
valor  beneficiorum  was  then  made,  by  which  the  clergy  are 
at  prefent  rated. 

By  thefe  lad  mentioned  datutes  all  vicarages  under  ten 
pounds  a  year,  and  all  redories  under  ten  marks,  are  dif- 
chargcd  from  the  payment  of  firft  fruits  :  and  if,  in  fuch  li¬ 
vings  as  continue  chargeable  with  this  payment,  the  incum¬ 
bent  lives  but  half  a  year,  he  fhall  pay  only  one  quarter  of 
his  fird  fruits  ;  if  but  one  whole  year,  then  half  of  them  ; 
if  a  year  and 'a  halt,  three  quaiters  ;  and  if  two  years,  then 
the  whole,  and  not  otherwife.  Likewife  by  the  datute  27 
Hen.  VIII.  c.  8.  no  tenths  are  to  be  paid  for  the  fird  year, 
for  then  the  fird  fruits  are  due  :  and  by  other  datutes  of 
queen  Anne,  in  the  fifth  and  fixth  years  of  her  reign,  if  a 
benefice  be  under  L~  50  per  annum  clear  yearly  value,  it  fhall 
be  difeharged  of  the  payment  of  fird  fruits  and  tenths. 

Thus  the  richer  clergy  being,  by  the  criminal  bigotry  of 
their  Popifh  predeceffors,  fubjeded  at  fird  to  a  foreign  exac¬ 
tion,  were  afterwards,  when  that  yoke  w7as  fhaken  off,  liable 
to  a  like  mifapplication  of  their  revenues  through  the  rapa¬ 
cious  difpofition  of  the  then  reigning  monarch;  till  at  length 
the  piety  of  queen  Anne  redored  to  the  church  what  had 
been  thus  indiredly  taken  from  it.  This  fhe  did,  not  by 
remitting  the  tenths  and  fird  fruits  entirely  ;  but,  in  a  fpirit 
of  the  trued  equity,  by  applying  thefe  fuperfluities  of 'the 
larger  benefices  to  make  up  the  deficiencies  of  the  fmaller. 

And  to  this  end  fhe  granted  her  royal  charter,  which  wag 
confirmed  by  the  datute  2  Ann.  c.  1 1.  whereby  all  the  re¬ 
venue  of  fird  fruits  and  tenths  is  veded  in  trufiees  for  ever, 
to  form  a  perpetual  fund  for  the  augmentation  of  poor  li¬ 
vings.  This  is  ufually  called  Queen  Anne's  bounty  ;  which 
has  been  dill  farther  regulated  by  fubfequent  datutes. 

TENURE,  in  law7,  figmfies  the  manner  whereby  lands 
or  tenements  are  held,  or  the  fervice  that  the  tenant  ow7es 
to  his  lord. 

Of  this  kingdom  almod  all  the  real  property  is  by  the 
policy  of  our  laws  fuppofed  to  be  granted  by,  dependent 
upon,  and  holden  of,  fome  fuperior  lord,  by  and  in  confider- 
ation  of  certain  fervices  to  be  rendered  to  the  lord  by  the 
tenant  or  poffeffor  of  this  property.  The  thing  holden  is 
therefore  dyled  a  tenement ,  the  poffeffors  thereof  tenants ,  and 
the  manner  of  their  poffeffion  a  tenure.  Thus  all  the  lands 
in  the  kingdom  is  fuppofed  to  be  holden,  mediately  or  im¬ 
mediately,  of  the  king  ;>  who  is  dyled  the  lord  paramount ,  or 
above  all.  Such  tenants  as  held  under  the  king  imme¬ 
diately,  when  they  granted  out  portions  of  the  lands  to  in- 
ferior  perfons,  became  alfo  lords  with  refpe£l  to  thofe  in- 
ferior  perfons,  as  they  were  dill  tenants  with  refpeft  to  the 
king  ;  and,  thus  partaking  of  a  middle  nature,  were  called 
mefne  or  middle  lords .  So  that  if  the  king  granted  a  manor 
to  A,  and  he  granted  a  portion  of  the  land  to  B,  now  B 
was  faid  to  hold  of  A,  and  A  of  the  king ;  or,  in  other 
words,  B  held  his  lands  immediately  of  A,  but  mediately  of 
the  king.  The  king  therefore  w7as  dyled  lord paramount  : 

A  was  both  tenant  and  lord,  or  was  a  mefne  lord  ;  and  B 
was  called  tenant  paravail ',  or  the  lovuejl  tenant ,  being  he  w7ho 
was  fuppofed  to  make  avail,  or  profit  of  the  land.  In  this 
manner  are  all  the  lands  of  the  kingdom  holden  which  are 
in  the  hands  of  fnbje&s  :  for,  according  to  Sir  Edward 
Coke,  in  the  law7  of  England  we  have  not  properly  ailod:umy 
which  is  the  name  by  which  the  feudids  abroad  didinguifli 
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Tenure,  fuch  eftates  of  the  fubjedl  as  are  not  holden  of  any  fuperior. 

~'C~'  So  that  at  the  fird  glance  we  may  obferve,  that  bur  lands 
are  either  plainly  feuds,  or  partake  very  ftrongly  of  the  feo- 
dal  nature. 

All  tenures  being  thus  derived,  or  fuppofed  to  be  derived, 
from  the  king,  thofe  that  held  immediately  under  him,  in 
right  of  his  crown  and  dignity,  were  called  his  tenants  in  ca - 
pite,  or  in  chief ;  which  was  the  mod  honourable  fpecies  of 
tenure,'  but  at  the  fame  time  fubje&ed  the  tenants  to  greater 
and  more  burdenfome'  fervices  than  inferior  tenures  did. 
And  this  diftindtion  ran  through  all  the  different  forts  of 
tenure. 

There  feem  to  have  fubfided  among  our  anceftors  four 
principal  fpecies  of  lay- tenures,  to  which  all  other  may  be 
reduced  :  the  grand  criteria  of  which  were  the  natures  of  the 
feveral  fervices  or  renders  that  were  due  to  the  lords  from 
their  tenants.  The  fervices,  in  refpedl  of  their  quality, 
were  either  free  or  bafe  fervices  :  in  refpedl  of  their  quantity 
and  the  time  of  exa&ing  them  were  either  certain  or  uncer¬ 
tain.  Free  fervices  were  fuch  as  were  not  unbecoming  the 
charadler  of  a  foldier  or  a  freeman  to  perform  ;  as  to  ferve 
under  his  lord  in  the  wars,  to  pay  a  fum  of  money,  and  the 
like.  Bafe  fervices  were  fuch  as  were  fit  only  for  peafants 
or  perfons  of  a  fervile  rank  ;  as  to  plough  the  lord’s  land,  to 
make  his  hedges,  to  carry  out  his  dung,  or  other  mean  em¬ 
ployments.  The  certain  fervices,  whether  free  or  bafe,  were 
fuch  as  were  dinted  in  quantity,  and  could  not  be  exceeded 
on  any  pretence ;  as,  to  pay  a  Rated  annual-rent,  or  to 
plough  fuch  a  field  for  three  days.  The  uncertain  depend¬ 
ed  upon  unknown  contingencies  ;  as,  to  do  military  fervice 
in  perfon,  or  pay  an  afTeffment  in  lieu  of  it  when  called  up¬ 
on  ;  or  to  wind  a  horn  upon  the  appearance  of  invaders  ; 
which  are  free  fervices ;  or  to  do  whatever  the  lord  fliould 
command  ;  which  is  a  bafe  or  villein  fervice. 

From  the  various  combinations  of  thefe  fervices  have  ari¬ 
sen  the  four  kinds  of  lay-tenure  which  fubfified  in  England 
till  the  middle  of  the  lad  century  ;  and  three  of  which  fub- 
fifl  to  this  day.  Of  thefe  Bradfon  (who  wrote  under  Hen¬ 
ry  the  Third)  feems  to  give  the  cleared  and  mod  compen¬ 
dious  account  of  any  author  ancient  or  modern  ;  of  which 
the  following  is  the  outline  or  abftraft :  “  Tenements  are 
of  two  kinds,  f rank-tenement  %  and  villenage.  And  of  frank* 
tenements,  fome  are  held  freely  in  confideration  of  homage 
and  krught-ieivice  ;  others  in  free- focage,  with  the  fervice  of. 
fealty  only.  And  again,  of  villenages,  fome  are  pure ,  and 
others  privileged.  He  that  holds  in  pure  villenage  fha‘11  do 
whatfoever  is  commanded  him,  and  always  be  bound  to  an 
uncertain  fervice.  The  other  kind  of  villenage  is  called  vil¬ 
lein  focage  ;  and  thefe  villein-focmen  do  villein  fervices,  but 
fuch  as  are  certain  and  determined.”  Of  which  the  fenfe 
feems  to  be  as  follows  ;  fird,  where  the  fervice  was  rree,but 
uncertain,  as  military  fervice  with  homage,  that  tenure  was 
called  the  tenure  in  chivalry ,  per  fervitium  miLtare ,  or  by 
knight  fervice.  Secondly,  where  the  lervice  was  not  only 
fiee,  but  alio  certain,  as  by  fealty  only,  by  rent  and  fealty, 
&c.  that  tenure  was  called  liberum  focagium,  or  free  focage . 
lhefe  were  the  only  free  holdings  or  tenements ;  the  others 
were  villenous  or  fervile:  ?.s,  thirdly,  where  the  fervice  was 
bafe  in  its  nature,  and  uncertain  as  to  time  and  quantity, 
the  tenure  was  purum  villenagium ,  abfolnte  or  pure  villenage. 
Laflly,  where  the  fervice  was  bafe  in  its  nature,  but  reduced 
to  a  certainty,  this  was  dill  villenage,  but  didinguifhed 
from  the  other  by  the  name  of  privileged  villenage,  villena- 
•  gium  priviiegiatum  ;  or  it  might  be  ft  ill  called  focage  (from 
the  certainty  of  its  fervices),  but  degraded  by  their  bafe- 
nefs  into  the  inferior  title  of  villanum  focafium ,  villein*  ioc- 

ag^ 

1.  The  miiitary  tenure,  or  that  by  knight-fervice,  was 


done  away  by  dat.  12  Car.  U.  For  an  account  of  this  Tenure* 

fpecies  of  tenure  fee  Feodjjl  Syftem ,  and  KNiGHT-Service  ; - 

and  for  its  incidents,  fee  Relief,  Primer-seisin,  Ward¬ 
ship,  Marriage,  Fines,  and  Escheat. 

2.  The  fecond  fpecies  of  tenure  or  free-focage,  not  only 
fubfifts  to  this  day,  but  has  in  a  manner  abforbed  and  fwal- 
lowed  up  (fince  the  ftatute  of  Charles  the  Second)  almod 
every  other  fpecies  of  tenure.'  See  Socage. 

The  other  grand  divifion  of  tenure,  mentioned  by  Brae- 
ton,  is  that  of  villenage,  as  contradiftinguifhed  from  liberum 
tenementum ,  or  frank-tenure.  And  this  (we  may  remember) 
he  fubdivides  into  two  dalles,  pure  and  privileged  villenage: 
from  whence  have  arifen  two  other  fpecies  of  our  modern 
tenures. 

3.  From  the  tenure  of  pure  villenage  have  fprung  our 
prefent  copyhold- tenures,  or  tenure  by  copy  of  court-roll 
at  the  will  of  the  lord  ;  in  order  to  obtain  a  clear  idea  of 
which,  it  will  be  previoufly  neceffary  to  confult  the  articles 
Manor  and  Villenage. 

As  a  farther  conlequence  of  what  has  been  there  explain¬ 
ed,  we  may  colled!  thefe  two  main  principles,  which  are 
held  to  be  the  fupporters  of  a  copyhold-tenure,  and  with¬ 
out  which  it  cannot  exid  ;  1.  That  the  lands  be  parcel  of 
and  fituate  within  that  manor  under  which  it  is  held.  2. 

That  they  have  been  demifed,  or  demilable,  by  copy  of 
court-roll  immemorially.  For  immemorial  cuftom  is  the  life 
of  all  tenures  by  copy  ;  fo  that  no  aew  copyhold  can,  ftridt- 
ly  fpeaking,  be  granted  at  this  day. 

In  fome  manors,  where  the  cuftom  hath  been  to  permit 
the  heir  to  fucceed  the  anceftor  in  his  tenure,  the  eftates  are 
ftyled  copyholds  of  inheritance ;  in  others,  where  the  lords 
have  been  more  vigilant  to  maintain  their  rights,  they  re¬ 
main  copyholds  for  life  only  ;  for  the  cudom  of  the  manor 
has  in  both  caies  fo  far  fuperfeded  the  will  of  the  lord,  that, 
provided  the  fervices  be  performed  or  ftipulated  for  by  feal¬ 
ty,  he  cannot  in  the  fird  inftance  refufe  to  admit  the  heir  of 
his  tenant  upon  his  death  ;  nor,  in  the  fecond,  can  he  re¬ 
move  his  prefent  tenant  fo'long  as  he  lives,  though  he  holds 
nominally  by  the  precarious  tenure  of  his  lord’s  will. 

The  fruits  and  appendages  of  a  copyhold-tenure,  that  it 
hath  in  common  with  free  tenures,  are  fealty,  fervices  (as 
well  in  rents  as  otherwife),  relief,  and  e (cheats.  The  two 
latter  belong  only  to'  copyholds  of  inheritance  ;  the  former 
to  thofe  for  life  alfo.  But,  befides  .thefe,  copyholds  have 
alfo  heriots,  wardfhip,  end  fines.  Heriots,  which  are  agreed 
to  be  a  Hanifh  cuftom,  are  a  render  of  the  bed  bead  or 
other  good  (as.  the  cuftom  may  be)  to  the  lord  on  the  death 
of  the  tenant.  1  his  is  plainly  a  relic  of  villein  tenure  ;  there 
being  originally  lefs  liardfhip  in  it,  when  all  the  goods  and 
chattels  belonged  to  the  lord,  and  he  mi  du  have  icized 
them  even  in  the  villein’s  lifetime.  Thefe  are  incident  to 
both  fpecies  of  copyhold  ;  but  wardfhip  and  fines  to  thofe 
of  inheritance  only.  .  Wardfhip,  in  copyhold-eftate-s,  par¬ 
takes  both  of  that  in  chivalry  and  that  in  ioca:>e.  Like 
that  in  chivalry,  the  lord  is  the  legal  guardian,  who  ufually 
affigns  fome  relation  of  the  infant  tenant  to  adl  in  his  dead  : . 
and  he,  like  guardian  in  focage,  is  account” ble  to  his  ward 
for  the  profits.  Ot  fines,  fome  are  in  the  nature  of  primer- 
feifins,  due  on  the  death  of  each  tenant,  others  are  mere 
fines  for  alienations  of  the  lands  ;  in  fome  manors,  only  one 
of  thofe  forts  can  be  demanded,  in  feme  both,  and  in  others 
neither.  They  are  fometimes  arbitrary  and  at  the  will  of 
the  lord,  fometimes  fixed  by  cuftom  \  but,  even  when  arbi¬ 
trary,  the  courts  of  law,  m  favour  of  the  liberty  of  copy- 
holders,  have  tied  them  down  to  be  reafonable  in  their  ex¬ 
tent  ;  otherwife  they  might  amount  to  difherifon  of  the 
eft  ate.  No  line  therefore  is  allowed  to  be  taken  udou  de- 
fcent3  and  alienations  (unlefs  in  particular  circumftances)  at 

more 
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‘  more  than  two  years  improved  value  of  the  eJlate.  From 
tliis  indance  we  may  judge  of  the  favourable  difpofition  that 
-the  law  of  England  (which  is  a  law  of  liberty)  hath  always 
fhown  to  this  fpecies  of  tenants,  by  removing,  as  far  as  pof- 
'iible,  every  real  badge  of  flavery  from  them,  however  fome 
nominal  ones  may  continue.  It  differed  cuftom  very  early 
;te  get  the  better  of  the  exprefs  terms  upon  which  they  held 
their  lands  ;  by  declaring,  that  the  will  of  the  lord  was  to 
-be  interpreted  by  the  cidlom  of  the  manor  ;  and,  where  no 
*cuftom  has  been  fuffered  to  grow  up  to  the  prejudice  of 
the  lord,  as  in  this  cafe  of  arbitrary  fines,  the  law  itfelf 
interpofes  in  an  equitable  method,  and  will  not  fuffer  the 
.lord  to  extend  his  power  fo  far  as  to  difmherit  the  tenant. 

4.  There  is  yet  a  fourth  fpecies  of  tenure,  deferibed  by 

•  Bra&on,  under  the  name  fometimes  of  privileged  villenage, 

*  and  fometimes  or  vdlein-focage.  See  Privileged  Villrn  age. 

Having  in  the  prefent  article  and  thofe  referred  to,  taken 
.a  compendious  view  of  the  principal  and  fundamental  points 
of  the  doCtrine  of  tenures,  both  ancient  and  modern,  we 
cannot  but  remark  the  mutual  connexion  and  dependence 
-that  all  of  them  have  upon  each  other.  And  upon  the 
whole  it  appears,  that,  whatever  changes  and  alterations 
thefe  tenures  have  in  procefs  of  time  undergone,  from  the 
Saxon  era  to  the  12  Car.  II.  all  lay-tenures  are  now  in  ef- 
fe6l  reduced  to  two  fpecies  ;  free  tenure  in  common  focage, 
:and  bafe  tenure  by  copy  of  court- roll.  But  there  is  dill 
-  behind  one  other  fpecies  of  tenure,  referved  by  the  ftatute 
of  Charles  II.  which  is  of  a  fpiritual  nature,  and  called  the 
tenure  in  Frank- Almoign  ;  fee  that  article. 

A  particular  account  of  the  ancient  tenures  would  to 
many  perfons  be  highly  amufiug.  We  can  only  feleff  a 
few  of  the  moft  finoular,  referring  the  curious  reader  for 
more  information  to  Anderfon’s  Origin  of  Commerce,  Hen¬ 
ry’s  Hillory  of  Britain,  and  Blount’s  Fragmenta  Antiqui- 
tates. 

In  the  19th  of  Henry  III.  Walter  Gately  held  the 
manor  of  Wedcourt,  in  Bedington  in  Surry,  yielding 
yearly  to  the  king  one  crofs-bow,  balijlam^  value  twelve 
pence. 

Anno  tertio  Edw.  I.  Ofbert  de  Lo^champ,  knight,  held 
his  lands  of  Ovenhelle  in  Kent,  for  perfonally  guarding 
the  king  forty  days  into  Wales  at  his  own  expence, 
with  one  horfe  of  five  {hillings  value,  one  fack  worth  fix- 
pence,  and  one  broch  for  that  fack.  N.  B .  All  perfonal 
fervices,  or  attendances  on  our  kings  in  thofe  times,  were  li¬ 
mited  to  forty  days,  at  their  own  expence. 

The  like  the  fame  year  of  Laurence  de  Broke,  who  for 
his  hamlet  of  Renham  in  Middlefex,  found  the  king  one 
foldier,  a  horfe  worth  five  {hillings,  a  fack  worth  fivepence, 
and  a  broch  worth  twopence  (this  broch  was  a  kind  of  cup, 
jug,  pot,  or  bafon),  for  forty  days,  at  his  own  expence, 
wherever  his  army  fhall  be  within  the  four  feas.  This  was 
fettled  (fays  Mr  Blount)  at  the  Stone  Cyofs,  which  flood 
near  the  May  pole  in  the  Strand,  London,  where  thejudges- 
itineraut  ufed  in  old  times  to  fit. 

Robeit  Mannfel’s  tenure  of  lands  in  Peverel  paid  the 
fame  fervice,  and  the  horfe,  fack,  and  broch,  of  the  fame 
prices. 

13 mo  -kdwvl,  Henry  de  A.veroing’s  tenure  of  the  manor 
^of  Morton  m  Effex,  was  to  find  a  man,  a  horfe  worth 
ten  {hillings,  four  horfe- (hoes,  a  leather  lack,  and  an  iron 
broch. 

1  he  year  following,  three  perfons  held  thirty  acres  of 
land  in  C  arleton  in  Norfolk,  by  the  iervice  of  bringing  the 
-king,  whenever  he  mall  be  in  England,  twenty-four  pafiies 
of  frefh  betting*,  at  their  fail  coming  in. 

Another  herd  his  manor  in  Norfolk  of  that  king,  by  an¬ 
nually  fup plying  him  at  hh  exchequer  with  two  vdiels,  call¬ 


ed  mites,  of  wine  made  of  pearmains.  “Here  (fays  our 
author)  it  is  worth  obferving,  that  in  King  Edward  the 
Firfl’s  time  pearmain  cyder  was  called  wine.”  This  there¬ 
fore  feems  to  account  for  the  mentiou  of  vineyards  in  old 
times  in  Kent,  SufTex,  and  other  parts  of  England,  which 
has  lo  often  puzzled  many  people  to  elucidate. 

Another  perfon,  in  the  2ifl  of  the  faid  king,  held  thirty 
acres  of  land,  valued  at  ten  {hillings  yearly  in  the  exche¬ 
quer,  or  fourpence  per  acre,  in  Cambridgcfhire,  for  furnifh- 
mg  a  trufs  of  hay  for  the  king’s  neceflary-houfe  or  privy, 
whenever  he  fhall  come  into  that  county. 

Another,  in  the  34th  of  that  king,  held  a  manor  in  Kent, 
for  providing  a  man  to  lead  three  greyhounds  when  the 
king  fhall  go  into  Gafeony,  fo  long  as  a  pair  of  {hoes  of 
fourpence  fhould  halt. 

And  that  we  may  not  again  recur  to  thefe  old  tenures, 
we  fhall  further  add,  from  the  fame  author,  that  in  the  firll 
year  of  king  Edward  II.  Peter  Spileman  made  fine  to  the 
king  for  his  lands  by  ferjeanty,  to  find  one  to  ferve  as  a  fol¬ 
dier  for  forty  days  in  England,  with  a  coat  of  mail  ;  alfo  to 
find  draw  for  the  king’s  bed,  and  hay  for  his  horfe. 

This  article  of  draw  for  the  king’s  bed  we  did  not  fo 
much  wonder  at,  when  we  found  it  in  an  article  in  William 
the  Conqueror’s  time  ;  but  it  is  fomewhat  more  remarkable 
fo  late  as  the  days  of  king  Edward  the  Second. 

Several  others,  we  find,  held  their  lands  of  the  crown  in 
thofe  times  by  very  different  tenures.  One,  by  paying  two 
white  capons  annually  ;  another,  by  carrying  the  king’s 
dandard  whenever  he  happens  to  be  in  the  county  of  Suf- 
fex  ;  another,  by  carrying  a,]&d  or  batoon  before  the  king 
on  certain  occafions  ;  another,  by  fer ving  the  office  of  cham¬ 
berlain  of  the  exchequer,  a  very  gdod  place  at  preient ;  ano¬ 
ther,  by  building  and  upholding  a  bridge  ;  another,  by  being 
marechal  (meretricum),  l  e.  as  Mr  Blount  tranflates  it,  of  the 
laundrefTes  in  the  king’s  army  ;  another;  by  aCting  as  a  fer- 
jeant  at  arms  for  the  king’s  army  whilft  in  England ;  one 
fupplies  a  fervant  for  the  king’s  larder;  another,  for  his 
wardrobe;  others,  to  find  fer  vants  for  this  or  that  fored  ; 
another,  a  hawk  ;  one  prefents  the-  king  a  pair  of  fcarlet 
hole  annually  ;  others  are  bound  to  fupply  foldiers  with  ar¬ 
mour  for  certain- days,  for  the  keeping  this  or  that  cable  ; 
one,  viz.  for  the -manor  of  Eldon  in  Nottinghamlhire,  pays 
yearly  rent  of  one  pound  weight  of  cummin  feed,  two  pair 
of  gloves,  and  a  deel  needle  ;  another,  is  to  repair  the  iron¬ 
work  of  the  king’s  ploughs  ;  Ela  Countefs  of  Warwick,  in 
the  13th  year  of  king  Edward  I.  held  the  manor  of  Hoke- 
norton  in  Oxfordfhire,  in  the  barony  of  D’Oyly,  by  the 
lerjeanty  of  carving  at  the  king’s  tabic  on  his  birth-day, 
and  die  to  have  the  knife  the  king  then  ufes  at  table. 

TECS,  one  of  the  twelve  Ionian  cities,  was  lituated  on 
the  fouth  fide  of  the  Ionian  peninfula,  and  didinguidied  by 
being  the  place  where  the  poet  Anacreon  and  the  hidorian 
Hecataeus  were  born. 

TER^PHIM,  or  Theraphim,  a  word  in  the  Hebrew 
language,  which  has  exeicifed  much  the  ingenuity  of  the 
critics.  It  occurs  13  or  14  times  in  the  Old  Teftament, 
and  is  commonly  interpreted  idols .  We  will  not  trouble  our 
readers  with  the  numerous  conjeCfures  which  have  been 
formed  refpe&ing  the  meaning  of  this  word.  The  only  way 
to  determine  it,  if  it  be  at  all  poffible,  would  be  to  examine 
and  compare  <11  the  paflages  in  which  it  oc-curs,  and  to  con¬ 
sult  the  ancient  truncations.  Conjectures  are  ufelcfs  ;  every 
-man  may  make  a  new  one,  which  will  have  jub  as  good  a 
title  to  belief  as  thofe  which  have  been  already  propofed. 

TERCERY,  one  of  the  larged  iflands  of  the  Azores, 
or  Webern  Iflands,  lying  in  the  Atlantic  Ocean.  It  is 
about  40  miles  in  circumference  ;  and  furrounded  with  crag¬ 
gy  rocks,  which  render  it  ahnob  inacccffible.  The  <-■ is 
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fertile,  abounding  in  corn,  wine,  and  fruits  5  and  they  have  der,  and  grow  to  the  greatefl  fize. 
fuch  plenty  of  cattle,  that  they  fupply  the  fhips  therewith  '  ”  "  '  " 


_ ,  that  call  there.  However,  their  principal  trade  is  wood. 

1  lie  inhabitants  are  lively  and  well  made  ;  and  they  pretend 
to  a  great  deal  of  religion  and  gallantry  at  the  fame  time. 
They  pique  themfelves  upon  points  of  honour,  and  are  ex¬ 
tremely  revengeful  It  is  their  cuftom  to  rove  about  in  the 
night-time  in  queft  of  intrigues,  and  feldom  fail  in  finding 
women  for  their  purpofe.  It  is  fubjedft  to  Portugal ;  and 
Angra  is  the  capital  town.  W.  Long.  27.  1.  N.  Lat.  28.  45. 

TE RE  BELLA,  the  Piercer,  in  natural  hfftory,  a  ge¬ 
nus  of  infefts  belonging  to  the  clafs  of  vermes ,  and  order  of 
mollufca .  The  body  is  filiform,  the  mouth  placed  before  ; 
the  preputium  puts  forth  a  pedunculated  tubulous  gland. 
There  are  feveral  capillary  tentacula  about  the  mouth.  There 
are  ten  fpecies. 

T RREBiNTHiNE  Eleftuary.  See  Pharmacy,  n°  509. 
TEREBINTHUS,  in  botany.  See  Pistacia. 
TEREDO,  in  natural  hiftory,  a  genus  of  vermes  belong¬ 
ing  to  the  order  of  tejlacea .  The  animal  is  a  terebella  ; 
there  are  two  valves,  calcareous,  hemifpherical,  and  cut  off 
before,  and  two  lanceolated.  The  fhell  is  tapering,  bending, 
and  capable  of  penetrating  wood.  There  are  only  three 
fpecies  ;  the  navalts,  utricu/us,  and  c/ava. 

The  nnvalis ,  or  (hip- worm,  which  has  a  very  {lender 
fmooth  cylindrical  fhell,  inhabits  the  Indian  feas,  whence  it 
was  imported  into  Europe.  It  penetrates  eafily  into  the 
flouteff  oak-planks,  and  produces  dreadful  deftru&ion  to 
the  fliips  by  the  holes  it  makes  in  their  fides  ;  and  it  is  to 
avoid  the  effe&s  of  this  infedl  that  veffels  require  fheathing. 
The  head  of  this  creature  is  well  prepared  by  nature  for  the 
hard  offices  which  it  has  to  undergo,  being  coated  with  aftrong 
armour,  and  furnifhed  with  a  mouth  like  that  of  the  leech  ; 
by  which  it  pierces  wood,  as  that  animal  does  the  fkin  ;  a 
little  above  this  it  has  two  horns  which  feem  a  kind  of  con¬ 
tinuation  of  the  fhell ;  the  neck  is  as  flrongly  provided  for 
the  fer vice  of  the  creature  as  the  head,  being  furnifhed  with 
ieveral  ftiong  mufcles  ;  the  reft  of  the  body  is  only  covered 
by  a  very  thin  and  tranfparent  fkin,  through  which  the  mo¬ 
tion  of  the  inteftines  is  plainly  feen  by  the  naked  eye  ;  and 
by  means  of  the  microfcope  feveral  other  very  remarkable 
particulars  become  vifible  there.  This  creature  is  wonder¬ 
fully  minute  when  newly  excluded  from  the  egg,  but  it 
grows  to  the  length  of  four  or  fix  inches,  and  fometimes 
•more. 

When  the  bottom  of  a  veffel,  or  any  piece  of  wood  which 
'is  constantly  under  water,  is  inhabited  by  thefc  worms,  it  is 
full  of  fmall  holes  ;  but  no  damage  appears  till  the  outer 
parts  are  cut  away  :  Then  their  (belly  habitations  come  into 
view  ;  in  which  there  is  a  large  fpace  for  inclofmg  the  ani¬ 
mal,  and  furrounding  it  with  water.  There  is  an  evident 
•care  in  thefe  creatures  never  to  injure  one  another’s  habita¬ 
tions;  by  this  means  each  cafe  or  fhell  is  preferved  entire  ; 
and  in  fuch  pieces  of  wood  as  have  been  found  eaten  by 
them  into  a  fort  of  honeycomb,  there  never  is  feen  a  paf- 
fage  or  communication  between  any  two  of  the  fhells,  tho’ 
•the  woody  matter  between  them  often  is  not  thicker  than  a 
piece  of  writing-paper. 

They  penetrate  fome  kinds  of  wood  much  more  eafily  than 
others.  They  make  their  way  moft  quickly  into  fir  and  al- 
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^  .  _ _  In  the  oak  they  make  Terence, 

fmall  progrefs,  and  appear  fmall  and  feeble,  and  their  fhells  1 

much  difcoloured.  j 

Smce  each  of  thefe  animals  is  lodged  in  a  foiitary  cell, 
and  has  no  accefs  to  thofe  of  its  own  fpecies,  it  has  been 
matter  of  furprife  how  they  fhould  increafe  to  fo  vafb  a 
multitude.  Upon  diffedling  them,  it  apoears  that  every  in¬ 
dividual  has  the  parts  of  both  fexes,  and  is  therefore  flip¬ 
ped  to  propagate  by  itfelf. 

I  he  it  a- worms,  which  are  pernicious  to  our  (hipping,  ap¬ 
pear  to  have  the  fame  office  allotted  them  in  the  waters  which 
the  termites  have  on  the  land  (fee  Termes).  They  vvill  ap¬ 
pear,  on  a  very  little  confutation,  to  be  mofl  important  beings 
in  the  great  chain  of  creation,  and  pleafing  demonflrations  of 
that  infinitely  wif  and  gracious  Power  which  formed,  and 
(till  preferves,  the  whole  in  fuch  wonderful  order  and  beauty:  JW. 
for  if  it  was  not  for  the  rapacity  of  thefe  and  fuch  animals,  Trin^  fof 
tropical  riveis,and  indefed  the  ocean  itfelf,  would  be  choked l;81" 
with  the  bodies  of  trees  which  are  annually  carried  down . 
by  the  rapid  torrents,  as  many  of  them  would  laft  for  ages, 
and  probably  be  produ&ive  of  evils,  of  which,  happily,  we 
cannot  in  the  prefent  harmonious  date  of  things  form  any 
idea  (a);  whereas  now  being  confumed  by  thefe  animals,  they 
are  more  eafily  broken  in  pieces  by  the  waves  ;  and  the 
fragments  which  are  not  devoured  become  fpecifically  lighter, 
and  are  consequently  more  readily  and  more  effe&ually 
thrown  on  fhore,  where  the  fun,  wind,  infedts,  and  various 
other  inftriiments,  fpeedily  promote  their  entire  diffolution, 
TERENCE,  or  Publius  Terentius  Afer,  a  cele¬ 
brated  comic  poet  of  ancient  Rome,  was  born  at  Carthage 
*n  Africa.  He  was  (lave  to  Terentius  Lucanus  the  Senator; 
who  gave  him  his  liberty  on  account  of  his  wit,  his  good  mien, 
and  great  abilities.  Terence,  oil  his  becoming  a  freed  man, 
applied  himfelf  to  the  writing  of  comedies  ;  in  the  execu¬ 
tion  of  which  he  imitated  Menander  and  the  other  celebrated 
comic  poets  of  Greece.  Cicero  gives  him  the  moft  pom¬ 
pous  eulogiums,  both  for  the  purity  of  his  language  and  the 
perfpicuity  and  beauty  of  his  compofitions,  which  he  con- 
lideis  as  the  rule  and  ftandard  of  the  Latin  tongue;  and 
ohferves,  that  they  were  efteemed  fo  fine  and  elegant,  that 
they  were  thought  to  have  been  written  by  Scipio  and  Le- 
lius,  who  were  then  the  greatefl  perfonages  and  the  moft 
eloquent  of  the  Roman  people.  Terence  died  while  on  a 
voyage  into  Greece,  about  the  15th  year  before  the  Chri- 
ftian  era.  There  are  fix  of  his  comedies  extant,  of  which 
the  belt  editions  are  the  Elzevir  one  1635,  i2mo;  that  cum 
integris  noth  Donat'i ,  et  feletlis  variorum ,  1686,  8vo  ;  Wefter- 
hovius’s,  in  two  vols  4to  1726;  and  that  of  Bentley  the 
fame  year  4  to.  Madam  Dacier  has  given  a  beautiful  French 
verfion  of  this  author  ;  and  a  very  good  Englifh  tranflation 
was  published  in  4to,  1768,  by  Mr  Colman. 

T  ERM,  in  law,  is  generally  taken  for  a  limitation  of  time 
or  eftate  ;  as,  a  leafe  for  term  of  life  or  years. 

Term,  however,  is  more  particularly  u fed  for  that  time 
wherein  our  courts  of  jtiflice  are  open ;  in  oppofition  to 
which,  the  reft  of  the  year  is  called  vacation * 

Term,  in  grammar,  denotes  fome  word  or  expreffion  in 
-a  language. 

The  word  term9  terminus ,  is  borrowed  metaphorically,  by* 
the  grammarians  and  philosophers,  from  the  meafurers  or  fur-  ' 
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veyors  of  lands  :  as  a  field  is  defined  and  diilmgmftied  by  Its 
termini,  or  limits,  fo  is  a  thing  or  matter  fpoken  of  by  the 
word  or  term  it  is  denoted  by. 

Term  in  the  Arts ,  or  T frm  of  Art ,  is  a  word  which,  be- 
fides  the  literal  and  popular  meaning  which  it  has  or  may 
have  in  common  language,  bears  a  further  and  peculiar 
meaning  in  fome  art  or  feience. 

Terms,  the  fcveral  times  or  feafons  of  the  year,  wherein 
the  tribunals,  or  courts  of  judicature,  are  open  to  all  who 
think  fit  to  complain  of  wrong,  or  to  feck  their  rights  by 
due  courfe  of  law,  or  aeftion  ;  and  during  which  the  courts 
♦in  Weftminfter-hall  fit  and  give  judgment.  But  the  high 
court  of  parliament,  the  chancery,  and  inferior  courts,  do 
not  obferve  the  terms  ;  only  the  courts  of  king  s-bench, 
common-pleas,  and  exchequer,  which  are  the  higheft  courts 
at  common  law.  In  contradiftimflion  to  tliefe,  the  reft  of 
the  year  is  called  vacation* 

Of  thefe  terms  there  are  four  in  every  year,  during  which 
time  matters  of  juftice  are  difpatched.  Hilary-term ,  which, 

at  London,  begins  the  23d  day  of  January,  or  it  that  be 
Sunday,  the  next  day  after  5  and: ends  the  12th  of  February 
following.  Eajler4erm,  which  begins  the  Wednefday  fort¬ 
night  after  Eafter-day,  and  ends  the  Monday  next  after 
Afeenfion -day,  Trinity-term,  beginning  the  Friday  next 
after  Trinity-S unday,  and  ending  the  Wednefday  fortnight 
after.  Michaelmas -term,  which  begins  the  hxtli-day  of  No¬ 
vember,  and  ends  the  28th  of  November  following.  Each 
of  thefe  terms  have  alfo  their  returns.  Thefe  terms  are  fup- 
pofed  by  Mr  Stlden  to  have  been  inftituted  by  William  the 
Conqueror ;  but  Sir  H.  Spelman  hath  fhewrn,  that  they 
were  gradually  formed  from  the  canonical  conftitutions  of 
the  church  ;  being  no  other  than  thofe  leifuve  feafons  of  the 
year  which  were  not  occupied  by  the  great  fell ivals  or  falls, 
or  which  were  not  liable  to  the  general  avocations  of  rural 
bufinefs.  Throughout  all  Chriftenriom,  in  very  early  times, 
the  whole  year  was  one  continual  term  for  hearing  and  de¬ 
ciding  caufes.  For  the  Chriftian  magiftrates,  in  order  to 
diftinguifh  themfelves  from  the  heathens,  .who  were  very 
fuperftitious  in  the  obfervation  of  their  dies  fqjh  and  ne- 
fajli ,  adminiftered  juftice  upon  all  .days  alike  ;  till  at  length 
the  church  interpofed,  and  exempted  certain  holy  feafons 
from  being  profaned  by  the  tumult  of  forenfic  litigations  ; 
as,  particularly,  the  time  of  Advent  arid  Chriftmas,  which 
gave  rife  to  the  winter  vacation ;  the  time  of  Lent  and 
Eafter,  which  created  that  in  the  fpring  ;  the  time  of  Pente- 
coft,  which  produced  the  third ;  and  the  long  vacation,  be¬ 
tween  .midlummer  and  Michaelmas,  which  was  allowed  for 
the  hay-time  and  harveft.  ‘All  Sundays  alfo,  and  fome  pe¬ 
culiar  ieftivals,  as  the  days  of  the  purification,  afeenfion,  &c. 
were  included  in  the  fame  prohibition,  which  was  eftabhfhed 
by  a  canon  of  the  church,  A.  D.  517,  and  fortified  by  an 
imperial  conftitution  of  the  younger  Theodofius,  comprized 
in. the  Theodofian  code.  Afterwards,  when  our  own  legal 
conftitution  was  eftabhfhed,  the  commencement  and  dura¬ 
tion  of  our  law  terms  were  appointed,  with  a  view  to  thefe 
canonical  prohibitions  ;  and  it  was  ordered  by  the  laws  of 
king  Edward  the  Confeffor,  that  from  Advent  to  the  oftave 
of  the  Epiphany,  from  Septuagefima  to  the  o&ave  of  Eafter, 
from  the  Afeenfion  to  the  odiave  of  Pentecoft,  and  from 
three  in  the  afternoon  of  all  Saturdays  till  Monday  morn¬ 
ing,  the  peace  of  God  and  holy  church  lhall  be  kept  through¬ 
out  the  whole"  kingdom. 

And  fo  extravagant  was  afterwards  the  regard  paid  to 
thefe  holy  times,  that  though  the  author  of  the  Mirror  men¬ 
tions  only  one  vacation  of  confiderable  length,  containing 
the  months  of  Auguftand  September,  yet  Britton  fays,  that 
in  the  reign  of  king  Edward  I.  no  fecular  plea  could  be  held, 
nor  any  man  fworn  on  the  Evangelifts,  in  the  time  of 


Advent,  Lent,  Pentecoft,  harveft,  and  vintage,  the  days  T 
of  the  great  litanies,  and  all  folemn  feftivals.  He  add-,  Te 
that  the  bilhops  and  prelates  granted  difpenfations  for  ta- 
king  affixes  and  juries  in  fome  of  thefe  holy  feafons,  upon 
realonable  occasions  ;  and  foon  after  a  general  diipenfatfon 
was  eftablifhed  in  parliament  by  flat.  Weftm.  1.  3  Edw.  I. 
cap.  51.  that  affixes  of  novel  .diffeifin,  ?nort  d'ancejlor,  and 
darrein  preferment,  fhould  be  taken  in  Advent,  Septuage¬ 
fima,  and  Lent,  as  well  ?rs  inquefts  ;  at  the  fpecial  requeft 
of  the  king  to  the  biftiops.  The  portions  of  time  that  were 
not  included  within  thefe  prohibited  feafons  fell  naturally 
into  a  fourfold  divilion  ;  and  from  fome  feftival,  or  faint’s 
day,  that  immediately  preceded  their  commencement,  were 
denominated  the  terms  of  St  Hilary ,  of  Eajler ,  of  the  Holy 
Trinity ,  and  of  St  Michael :  which  terms  have  been  lince  re¬ 
gulated  arid  abbreviated  by  feveral  adts  of  parliament ;  par¬ 
ticularly  Trinity* term  by  flat.  32  Hen.  VIII.  cap.  2.  and 
Michaelmas-term  by  flat.  16  Car.  I.  cap.  6.  and  again  by 
flat.  24  Geo.  II.  cap.  48. 

Terms,  Oxford.  Hilary  or  Lent-term  begins  January 
14th,  and  ends  the  Saturday  before  Palm-Snnday.  Eafter- 
term  begins  the  tenth  day  after  Eafter,  and  ends  the  Tliurf- 
day  before  Whitfunday.  Trinity- term  begins  the  Wednef¬ 
day  after  Trinity- Sunday,  and  end?  after  the  adl,  or  6th  of 
July,  fooner  or  later,  as  the  vice-chancellor  and  convocation 
pleafe.  Michaelmas-term  begins  October  the  icth,  and 
ends  December  the  1 7th. 

Terms,  Cambridge .  Lent-term  begins  January  the  14th, 
and  ends  Friday  before  Palm-Sunday.  Eafter- term  begins 
the  Wednefday  after  Eafter-week,  and  ends  the  week  before 
Whitfunday.  Trinity-term  begins  the  Wednefday  after 
Trinity- Sunday,  and  ends  the  Friday  after  the  commence¬ 
ment,  or  2d  of  July.  Micliaelmas-teim  begins  Odlober  the 
10th,  and  ends  December  the  16th. 

Terms,  Scottifh .  The  court  of  feffion  has  two  terms, 
the  winter  and  fummer.  The  winter  begins  on  12th  No¬ 
vember,  and  ends  nth  March,  only  there  is  a  recefs  of  three 
weeks  at  Chriftmas.  The  fummer  term  commences  1  2th 
May,  and  ends  nth  July.  The  court  of  exchequer  has 
four  terms:  1.  Candlemas  term  begins  15th  January,  and 
ends  3d  February;  2.  Whitfuntide  term  begins  12  th  May, 
and  ends  2d  June;  3.  Lammas  term  begins  17th  June, 
and  ends  5th  July  ;  4.  Martinmas  term  begins  24th  No¬ 
vember,  and  ends  20th  December. 

Terms,  Iriflo.  In  Ireland  che  terms  are  the  fame  as  at 
London,  except  Michaelmas- term,  which  begins  O&ober 
the  13th,  and  adjourns  to  November  the  3d,  and  thence 
to  the  6th. 

TERMES,  in  entomology  ;  a  genus  of  infers  belonging 
to  the  order  of  aplera ,  according  to  Linnaeus,  but  by  others 
it  is  arranged  more  properly  under  the  neuroptera .  The 
mouth  has  two  horny  jaws  ;  the  lip  is  horny  and  quadrifid, 
the  laciniae  being  linear  and  acute  :  there  are  four  feelers, 
which  are  equal  and  filiform.  The  antennae  are  moniliform 
in  moft  fpecies,  and  the  eyes  two.  There  are  eight  fpecies, 
according  to  Gmelin  ;  the  fatale ,  dejlruftor ,  ardi ,  mordax , 
capenfe ,  fatidicum ,  pufatorium ,  and  divinatorium .  But  as 
Gmelin  has  followed  the  claflification  of  Linnaeus  in  a r- 
ranging  the  termes  under  the  order  of  aptera,  it  is  not  im¬ 
probable  that  feveral  of  thefe  which  are  mentioned  as  fpecies 
of  the  termes  may  belong  to  a  different  genus.  It  will.be 
fufficient,  in  the  prefent  article,  to  deferibe  the  fatale,  which 
we  are  enabled  to  do  from  very  accurate  information. 

The  termes  fatale,  bellicofus,  or  white  ant,  is  of  a  yellow 
colour  above  ;  the  wings  alfo  yellowifh ;  the  eofta  is  fer¬ 
ruginous  ;  the  ftemmata  are  near  the  eyes,  the  central  point 
being  fomewhat  prominent.  Of  the  white  ant  we  have 
a  very  curious  and  interefting  description,  In  the  Philo- 
2  .  fophical 
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we*,  fophical  Tranfa&iong  for  1781,  by  Mr  Henry  Smeathman 

- 'of  Clement’s  Inn.  According  to  this  account,  the  works 

of  thefe  infers  furpafs  thofe  of  the  bees,  wafps,  beavers,  and 
other  animals,  as  much  at  lead  as  thofe  of  the  moil  polifhed 
European  nations  excel  thofe  of  the  lead  cultivated  favages. 
And  even  with  regard  to  man,  his  greateft  works,  the 
boafled  pyramids,  fall  comparatively  far  fliort,  even  in  fize 
alone,  of  the  dru&ures  raifed  by  thefe  infe&s.  The  labour¬ 
ers  among  them  employed  in  this  fervice  are  not  a  quarter 
of  an  inch  in  length  ;  but  the  Rondures  which  they  eredl 
rife  to  10  or  12  feet  and  upwards  above  the  furface  of  the 
earth.  Suppofing  the  height  of  a  man  to  be  fix  feet,  the 
author  calculates,  that  the  buildings  of  thefe  infe&s  may 
be  confidered,  relatively  to  their  fize  and  that  of  a  man,  as 
being  raifed  to  near  five  times  the  height  of  the  greated  of 
the  Egyptian  pymamids ;  that  is,  correfponding  with  con. 
fiderably  more  than  half  a  mile.  We  may  add,  that,  v/ith 
refpedt  to  the  interior  conftru&ion,  and  the  various  mem¬ 
bers  and  difpofitions  of  the  parts  of  the  building,  they  ap¬ 
pear  greatly  to  exceed  that  or  any  other  work  of  human 
conftruftion. 

The  mod  finking  parts  of  thefe  ftruflures  are,  the  royal 
apartments,  the  nurferies,  magazines  of  provisions,  arched 
chambers  and  galleries,  with  their  various  communications ; 
the  ranges  of  Gothic-ffiaped  arches,  proje&ed,  and  not  form¬ 
ed  by  mere  excavation,  fome  of  which  are  two  or  three 
feet  high,  but  which  diminifh  rapidly,  like  the  arches  r*f 
ailes  in  perfpe&ives  ;  the  various  roads,  floping  daircafes, 
and  bridges,  confiding  of  one  vad  arch,  and  condru&ed  to 
fhorten  the  didance  between  the  feveral  parts  of  the  build¬ 
ing,  which  would  otlienvife  communicate  only  by  winding 
paffages.  In  fome  parts  near  Senegal,  their  number,  mag¬ 
nitude,  and  clofenefs  of  fituation,  make  them  appear  like 
the  villages  of  the  natives.  But  thefe  and  many  other 
curious  indances  of  the  great  fagacity  and  powers  ^of  thefe 
infers  cannot  be  underdood,  without  viewing  the  plates  in 
which  their  feeble  frames,  and  comparatively  Rupendous 
works,  are  delineated.  See  Phil.  Tranf.  above  referred  to. 

The  economy  of  thefe  indudrious  infedts  appears  to  have 
been  very  attentively  obferved  by  the  ingenious  author,  as 
well  as  their  buildings.  There  are  three  diftind  ranks  or 
orders  among  them,  conftituting  a  well-regulated  commu¬ 
nity.  Thefe  are,  fird,  the  labourers ,  or  working  infers ; 
next  th z  foldiers,  or  fighting  order,  who  do  no  kind  of  la¬ 
bour  and  are  about  twice  as  long  as  the  former,  and  equal 
In  bulk  to  about  15  of  them;  and  ladly,  the  winged  or 
perfeft  infers,  which  may  be  called  the  nobility  or  gentry  of 
the  Rate  ;  for  they  neither  labour  nor  fight,  being  fcarcely 
capable  even  of  felf- defence.  “  Thefe  only  are  capable  of 
being  ele&ed  kings  or  queens ;  and  nature  has  fo  ordered  it, 
that  they  emigrate  within  a  few  weeks  after  they  are  eleva¬ 
ted  to  this  date,  and  either  eftablifh  new  kingdoms,  or  pe- 
riffi  within  a  day  or  two.” 

The  fird  order,  the  working  infers,  are  mod  numerous, 
being  in  the  proportion  of  100  to  1  of  the  foldiers.  In 
this  date  they  are  about  £  of  an  inch  long,  and  25  of  them 
weigh  about  a  grain,  fo  that  they  are  not  fo  large  as  fome 
of  our  ants.  See  Plate  DI.  fig.  1.  and  2. 

The  fccond  order,  or  foldiers,  have  a  very"  different  form 
from  the  labourers,  and  have  been  by  fome  authors  fuppofed 
to  be  the  males,  and  the  former  neuters  ;  but  they  are,  in 
f  add,  the  fame  infe&s  as  the  foregoing,  only  they  have  under¬ 
gone  a  change  of  form,  and  approached  one  degree  nearer 
to  the  perfedf  date.  They  are  now  much  larger,  being  half 
an  inch  long,  and  equal  in  bulk  to  fifteen  of  the  labourers, 
(fig.  3.  and  4.) 

The  third  order,  or  the  infedt  in  its  perfect  date,  varies 
its  form  dill  more  than  ever.  The  head,  thorax,  and  ab- 


87  1  ter 

domen,  differ  aimed  entirely  from  the  fame  parts  in  the 
labourers  and  foldiers  ;  and,  befides  this,  the  animal  is  now 
furnifhed  with  four  fine  large  browniih,  tranfparent,  wings, 
with  which  it  is  at  the  time  of  emigration  to  wing  its  way 
in  fearch  of  a  new  fettlement.  It  differs  fo  much  from  the 
other  two,  that  they  have  not  hitherto  been  fuppofed  to  be¬ 
long  to  the  fame  community.  In  fad,  they  are  not  to  be 
difeovered  Irr  the  ned  till  jufl  before  the  commencement  of 
the  rainy  feafon  ;  when  they  undergo  the  lad  change, 
which  is  preparative  to  the  formation  of  new  colonies. 
They  are  equal  in  bulk  to  two  foldiers  and  about  30  la¬ 
bourers  (fee  fig.  5.),  and  by  means  of  the  wings  with  which 
they  arc  furnifhed  they  roam  about  for  a  few  hours  ;  at  the 
end  of  whieh  time  they  lofe  their  wings,  and  become  the 
prey  of  innumerable  birds,  reptiles,  and  infe&s  :  while  pio- 
bably  not  a  pair  out  of  many  millions  of  this  unhapoy  race 
get  into  a  place  of  fafety,  fulfil  the  fird  law  of  nature,  and 
lay  the  foundation  of  a  new  community.  In  this  date 
many  fall  into  the  neighbouring  waters,  and  are  eaten  with 
avidity  by  the  Africans.  The  author  found  them  delicate, 
nourifhing,  and  wholefome,  without  fauce  or  other  help 
from  cookery  than  merely  roaRing  them  in  the  manner  of 
coffee. 

The  few  fortunate  pairs  who  happen  to  furvive  this  an¬ 
nual  maffaere  and  deftru£tion,  are  rep  refen  ted  by  the  au¬ 
thor  as  being  cafually  found  by  fome  of  the  labourers,  that 
are  continually  running  about  on  the  furface  of  the  ground, 
and  are  eledted  kings  and  queens  of  new  dates.  Thofe 
who  are  not  lo  eledted  and  preferved  certainly  periih,  and 
mod  probably  in  the  courfe  of  the  following  day.  By 
thefe  indudrious  creatures  the  king  and  queen  eledt  are  im¬ 
mediately  protedled  from  their  innumerable  enemies,  by  in- 
clofing  them  in  a  chamber  of  clay  ;  where  the  bufinefs  of 
propagation  foon  commences.  Their  “  voluntary  fubjedts” 
then  bufy  themfelves  in  condrudfing  wooden  nurferies,  or 
apartments  entirely  compofed  of  wooden  materials',  ieeming- 
ly  joined  together  with  gums.  Into  thefe  they  afterwards 
carry  the  eggs  produced  from  the  queen,  lodging  them  there 
as  fad  as  they  can  obtain  them  from  her.  The  author  even 
furnifhes  us  with  plaufible  reafons  tZ  believe,  that  they  here 
form  a  kind  of  garden  for  the  cultivation  of  a  fpecies  of  mi- 
crofcopieal  mufhroom  ;  which  Mr  Konig  (in  an  Effay  on 
the  Ead  Indian  Termites,  read  before  the  Society  of  Na- 
turaliRs  of  Berlin)  conjedlures  to  be  the  food  of  the  yroung 
infedls.  But  perhaps  the  mod  wonderful,  and  at  the  fame 
time  bed  authenticated,  part  of  the  hiftory  of  thefe  fingular 
inledls,  is  that  which  relates  to  the  queen  or  mother  of  the 
community  in  her  pregnant  date. 

After  impregnation,  a  very  extraordinary  change  begins 
to  take  place  in  her  perfon,  or  rather  in  her  abdomen  only, 
'It  gradually  increafes  in  bulk,  and  at  length  becomes  of 
fuch  an  enormous  fize  as  to-exceed  the  bulk  of  the  red  of 
her  body  1500  or  2000  times.  She  becomes  1003  times 
heavier  than  her  confort,  and  exceeds  20,000  or  30,00® 
times  the  bulk  of  one  of  the  labourers.  In  this  date,  the 
matrix  has  a  conRant  peridaltic  or  undulating  motion  ;  the 
confequence  of  which  is  (as  the  author  has  counted  them) 
(fig.  8.)  the  protrufion  of  8 0, 000  eggs  in  24  hours. 

Thefe  eggs,  fays  the  author,  <c  are  indantly  taken  from 
her  body  by  her  attendants  (of  whom  there  always  are,  in 
the  royal  chamber  and  the  galleries  adjacent,  a  fufficient 
number  in  waiting)  and  carried  to  the  nurferies,  which 
are  fometimes  four  or  five  feet  diftant  in  a  draight  line. — 
Here,  after  they  are  hatched,  the  young  are  attended  and 
provided  with  every  thing  neceffary,  until  they  are  able  to 
fhift  for  themfelves,  and  take  their  {hare  of  the  labouts  of 
the  community.” 

Many  curious  and  ftriking  particulars  are  related  of  the 
3  C  2  great 
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Termes.  pr„t  devaluations  committed  by  this  powerful  community  5  10  or  12  fat,  they  are  ufed  by  the  European.  as  places  to 

— v - which  conftrua  roads,  or  rather  covered  ways,  diverging  in  look  out  from  over  the  top  of  the  grafs,  which  here  grows 

all  diredions  from  the  nefl,  and  leading  to  every  objed  of  to  the  height  of  13  feet  upon  an  average.  I  he  author  has 

plunder  within  their  reach.  Though  the  mifchiefs  they  flood  with  four  men  on  the  top  of  one  of  thefe  buildings, 

commit  are  very  great,  fuch  is  the  economy  of  nature,  that  in  order  to  get  a  view  of  any  veffel  that  might  come  in 

it  is  probably  counterbalanced  by  the  good  produced  by 
in  quickly  deflroying  dead  trees  and  other  fubftances. 


Ter  me*. 
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which,  as  the  author  obferves,  would,  by  a  tedious  decay, 
ferve  only  to  encumber  the  face  of  the  earth.  Such  is  their 
alacrity  and  difpatch  in  this  office,  that  the  total  deftrudion 
of  deferted  towns  is  fo  effedually  accomplifhed,  that  in  two 
or  three  years  a  thick  wood  fills  the  fpace  ;  and  not  the 
leaft  veitige  of  a  houfe  is  to  be  difcovered. 

From  the  many  lingular  accounts  here  given  of  the  police 
of  thefe  infeds,  we  fhall  mention  one  refpeding  the  different 
fundions  of  the  labourers  and  foldiers,  or  the  civil  and  mi¬ 
litary  effablifhments  in  this  community,  on  an  attempt  to 
examine  their  neft  or  city. 

On  making  a  breach  in  any  part  of  the  flrudure  with  a 
hoe  or  pick-axe,  a  foldier  immediately  appears,  and  walks 
about  the  breach,  as  if  to  fee  whether  the  enemy  is  gone, 
or  to  examine  whence  the  attack  pioceeds.  In  a  fhort 
time  he  is  followed  by  two  or  three  others,  and  foon  after¬ 
wards  by  a  numerous  body,  who  rufh  out  as  faff:  as  the 
breach  will  permit  them  ;  their  numbers  increafmg  as  long 
as  any  one  continues  to  batter  the  building. .  During  this 
time  they  are  in  the  moft  violent  buttle  and  agitation  ;  while 
fome  of  them  are  employed  in  beating  with  their  forceps 
upon  the  building,  fo  as  to  make  a  noife  that  may  be  heard 
at  three  or  four  feet  dittance.  On  ceafing  to  ditturb  them, 
the  foldiers  retire,  and  are  fucceeded  by  the  labourers,  who 
batten  in  various  diredions  towards  the  breach,  each^witli  a 
burden  of  mortar  in  his  mouth  ready  tempered.  Though 
theie  are  millions  of  them,  they  never  ttop  or  embarrafs 
each  other  ;  and  a  wall  gradually  arifes  that  fills  up  the 
chafni.  A  foldier  attends  every  600  or  1  coo  of  the  la¬ 
bourers,  feemingly  as  a  diredor  of  the  works  ;  for  lie  never 
touches  the  mortar,  either  to  lift  or  carry  it.  One  in  par¬ 
ticular  places  himfelf  clofe  to  the  wall  which  they  are  re¬ 
pairing,  and  frequently  makes  the  noife  above  mentioned  ; 
which  is  conftantly  anfvvered  by  a  loud  hifs  from  all  the 
labourers  within  the  dome:  and  at  every  fuch  fignal,  they 
evidently  redouble  their  pace,  and  work  as  fall  again. 

The  work  being  completed,  a  renewal  of  the  attack  con¬ 
stantly  produces  the  fame  effects-.  The  foldiers  again  rufh 
out,  and  then  retreat,  and  are  followed  by  the  labourers 
loaded  with  mortar,  and  as  adive  .and  diligent  as  before. 
«  Thus,  fays  the  author,  the  pleafure  of  feeing  them  come 
out  to  fight  or  to  work  alternately  may  be  obtained  as 
often  as  curio  fity  excites  or  time  permits:  and  it  will  cer¬ 
tainly  be  found,  that  the  one  order  never  attempts  to  fight, 
or  the  other  to  work,  let  the  emergency  be  ever  fo  great.” 
The  obttinacy  of  the  foldiers  is  remarkable.  “  They  fight 
to  the  very  latt,  difputing  every  inch  of  ground  fo  well  a3 
often  to  drive  away  the  negroes,  who  are  without  fhoes, 
and  make  white  people  bleed  plentifully  through,  their 
dockings.” 

Such  is  the  ftrength,  of  the  buildings  ereded.  by  thefe 
puny  infeds,  that  when  they  have  been  raifed  to  little  more 
than  half  tlveir  height,  it  is  always  the  pradiice  of  the  wild 
bulls  to  ft.and  as  centinels  upon  them,  while  the  reft  of  the 
herd  is  ruminating  below.  When  at  their  full  height  of 


fight.  , 

It  may  appear  furpnfing  how  a  Being  perfedly  good 
fhould  have  created  animals  which  feem  to  ferve  no  other 
end  but  to  fpread  deftrudion  and  defolatiou  wherever  they 
go.  But  let  us  be  cautious  in  fufpeding  any  imperfedion 
in  the  Father  ofi  the  Univerie.  What  at  firft  light  may 
feem  only  produdtive  of  mifehief,  will,  upon  mature  deli¬ 
beration,  be  found  worthy  of  that  wifdom  which  planned 
the  moft  beautiful  parts  of  the  world.  Many  poifons  are 
valuable  medicines  ;  the  ftorms  are  beneficial ;  and  difeafes 
often  promote  life.  Thefe  termites,  indeed,  are  frequently 
pernicious  to  mankind,  but  they  are  alfo  very  ufeful  and 
even  neceffary  ;  one  valuable  pnrpofe  which  they  ferve  is,  to 
deftroy  decayed  trees  and  other  iubftances,  which,  if  left  011 
the  furface'  of  the  ground  in  hot  climates,  would  in  a  fhort 
time  pollute  the  air.  In  this  refped  they  refemble  very 
much  the  common  flies,  which  are  regarded  by  mankind  in 
general  as  noxious,  and  at  belt  as  ufelefs  beings  in  the  crea¬ 
tion  ;  but  this  is  certainly  for  want  of  confideration.  There 
are  not  probably  in  all  nature  animals  of  more  importance  y 
and  it  would  not  be  difficult  to  prove,  that  we  fhould  feel 
the  want  ot  one  or  two  fpecies  of  large  quadrupeds  much 
lefs  than  of  one  or  two  fpecies  of  thefe  defpicable-looking 
infeds.  Mankind  in  general  are  fenfible  that  nothing  is 
more  difagreeable,  or  more  peftifeious,  than  putrid  fub- 
ftances  ;  and  it  is  apparent  to  all  who  have  made  obferva- 
tion,  that  thofe  little  infeds  contribute  more  to  the  quick 
diffolution  and  difperfion  of  putrefeent  matter  than  any 
other.  They  are  fo  neceffary  in  all  hot  climates,  that  even 
in  the  open  fields  a  dead  animal  or  fmall  putrid  fubftance 
cannot  be  laid  upon  the  ground  two  minutes  before  it  will 
be  covered  with  flies  and  their  maggots,  which  inftantly 
entering  quickly  devour  one  part,  and  perforating  the  reft, 
in  various  diredions,  expofe  the  whole  to  be  much  fooncr 
diffipated  by  the  elements.  Thus  it  is  with  the  termites 
the  rapid  vegetation  in  hot  climates,  of  which  no  idea  can 
be  formed  by  any  thing  to  be  feen  in  this,  is  equalled  by  as 
great  a  degree  of  deftrudion  from  natiual  as  well  as  acci¬ 
dental  caules  (a).  It  feems  apparent,  that  when  any  thing, 
whatever  is  arrived  at  its  latt  degree  of  perfedion,  the  Cre¬ 
ator  has  decreed  it  fhall  be  totally  deft royed  as  foon 
poffible,  that  the  face  of  nature  may  be  fpeedily  adorned 
with  frefh  produdions  in  the  bloom  of  fpring  or  the  pride 
of  fummer :  fo  when  trees, .  and  even  woods,  are  in  part 
deftroyed  by  tornadoes  or  fire,  it  is  wonderful  to  obierye- 
how  many  agents  are  employed  in  haflening  the  total  dif¬ 
folution  of  the. reft;,  but  in  the  hot  climates  there  are  none 
fo  expert,  or  who  do  tlieir  bufinefs  fo  expeditioufly  and 
effedually,  as  thefe  infeds,  who  in  a  few  weeks  deftroy  and* 
carry  away  the.  bodies. of  large  trees,  without  leaving  a  par** 
tide  behind,  thus  clearing,  the  place  for  other  vegetables* 
which  foon  fill  up  every  vacancy  ;  and  in  places  where 
two  or  three  years  before  there  hasTeena  populous  town* 
if  the  inhabitants,  as  is  frequently  the  cafe,  have  chofen  to 
abandon,  it,  there  fhall  be  a  very  thick  wood,  and  not  the 
veftige  of  a  poft  to  be  feen,  unlefs  the  wood  has  been  ot 
a  fpecies  which,  from  its  hardnefs.,  is  called  iron  wood. 

Figo 


f  a')  The  Guinea  grafs,  which  is  fo  well  known  and  fo  much  efteemed  by  our  planters  in  the  eft  Indies,  £r°vJs  *n 
AfHca/as  wVhave  aiready  mentioned,  thirteen  feet  high  upon  an  average,,  which. height  .r  attain,  m. about. five  or  f.K 
months,  5  and,  the  growth  of  many  other  plants  is  as  quick. 
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jVmlna-  Fig.  f.  reprefents  a  labourer.  Fig.  2 .  a  labourer  mag* 
nified.  Fig.  3.  a  foldier.  Fig.  4.  a  foldier,  forceps,  and 
Teriwro-  Part  kis  ^eac^  magnified.  Fig.  5.  a  perfe£l  termes  belli- 
mia.  cofus.  Fig.  6.  the  head  of  a  perfect  infedl  magnified. 
Fig.  7.  a  head  with  (lemmata  magnified.  Fig.  8.  a  queen. 
Fig.  9.  a  king.  Fig.  10.  is  a  fe&ion  of  the  building  raifed 
by  tliefe  infers,  as  it  would  appear  on  being  cut  down 
through  the  middle  from  the  top  a  foot  lower  than  the  fur* 
face  of  the  ground.  A  A,  an  horizontal  line  from  A  on 
the  left,  and  a  perpendicular  line  from  A  at  the  bottom, 
will  interfedl  each  other  at  the  royal  chamber.  The  darker 
(hades  near  it  are  the  empty  apartments  and  paffages,  which 
it  feems  are  left  fo  for  the  attendants  on  the  king  and  queen, 
who,  when  old,  may  require  near  100, COO  to  wait  on  them 
every  day.  The  parts  which  are  the  lead  {haded  and  dot¬ 
ted  are  the  nuiferies/furrounded,  like  the  royal  chamber,  by 
empty  paffages,  on  all  fides,  for  the  more  eafy  accefs  to 
them  with  the  eggs  from  the  queen,  the  provifion  for  the 
young,  & c.  N.  B.  The  magazines  of  provifions  arc  fitua- 
ted  without  any  feeming  order  among  the  vacant  paffages 
which  furround  the  nurferies.  B,  the  top  of  the  interior 
building,  which  often  feems,  from  the  arches  carrying 
upward,  to  be  adorned  on  the  fides  with  pinnacles.  C,  the 
floor  of  the  area  or  nave.  DDD,  the  large  galleries  which 
afeend  from  under  all  the  buildings  fpiraily  to  the  top.  EE, 
the  bridges. 

TERMINALIA,  in  antiquity,  feafls  celebrated  by  the 
Romans  in  honour  of  the  god  Terminus. 

Terminalia,  in  botany  ;  a  genus  of  plants  belonging  to 
the  clafs  of  polygamia,  and  order  of  moncecia.  The  male  ca¬ 
lyx  is  quinquepartite  ;  there  is  no  corolla  ;  the  flamina  are 
ten  in  number.  The  hermaphrodite  flower  is  the  fame  with 
that  of  the  male  ;  there  is  one  (lyie ;  the  fruit,  which  is  a 
drupe  or  plum,  is  below,  and  (haped  like  a  boat.  There 
are  two  fpecies  ;  the  catappa,  and  anguftifolia  or  benzoin. 
This  fpecies  does  not,  however,  yield  benzoin.  See  Sty- 

RAY. 

TERMINI,  in  architeclure,  denotes  a  kind  of  ftatues  or 
columns,  adorned  on  the  top  with  the  figure  of  a  man’s,  wo¬ 
man’s,  or  fatyr’s  head,  as  a  capital  ^  and  the  lower  part  end¬ 
ing  in  a  kind  of  (heath  or  fcabbard. 

TERMINUS,  in  Pagan  worfhip,  an  ancient  deity  among 
the  Romans,  who  prefided  over  the  (tones  or  land  marks, 
called  termini ,  which  were  held  fo  facred,  that  it  was  ac* 
counted  facrilcge  to  move  them  ;  and  as  the  criminal  be¬ 
came  devoted  to  the  gods,  it  was  lawful  for  any  man  to  kill 
him.  The  worfhip  of  this  deity  was  inftituted  by  Numa 
Fompilius,  who,  to  render  land  marks,  and  consequently  the 
property  of  the  people,  facred,  erected  a  temple  on  the  Tar- 
peian  mount  to  Terminus. 

TERN,  in  ornithology.  See  Sterna. 

TERNATE,  the  moft  northeily  of  the  Molucca  or 
Clove  Iflands  in  the  Eaft  Indies.  It  abounds  in  cocoa-nuts, 
bananas,  citrons,  oranges*  almonds,  and  other  fruit  proper 
to  the.  torrid  zone  •,  but  cloves  are  the  moft  valuable  produce. 
It  is  in  the  poffefiion  of  the  Dutch.  Malaya  is  the  capital 
town.  E.  Long.  129.  o.  N.  Lat.  1.  c.. 

TERNI,  a  town  of  Italy  in  the  Pope’s  territories,  and 
in  the  duchy  of  Spoletto,  with  a  bifhop’s  fee.  It  is  but  a 
fmall  place  ;  though  there  are  very  beautiful  ruins  of  anti¬ 
quity,  .it  having  been  a  very  confidcrable  Roman  colony.  It 
is  fituated  on  the  top  of  a  high  mountain,  and  to  the  wed 
of  it  are  fields  which. are  extremely  fertile.  E.  Long.  12. 
40.  N.  Lat.  42,  34.. 

TERNSTROMrA,  in  botany ;  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  polyandna ,  and  order  of  monogynh. 
The  calyx  is  monophyllous  and  quinquepartite  :  the  corolla 
is  monopetaious,  quinquepartite  or  fexpartite,  globular,  and 


beR-fhaped  :  the  berry  is  dry,  bilocular,  and  valvek-fs.  There  Terpander, 
is  onJ_y_qpe  fpecies,  the  meridionalig.  _  Terra. 

TERPANDER,  a  celebrated  Greek  poet  and  mufician.  " " 11  ^ 
The  Oxford  marbles  tell  us  that  he  was  the  fon  of  Derde- 
neus  of  Lefbos,  and  that  he  flourifhed  in  the  381ft  year  of 
thefe  records  ;  which  nearly  anfwers  to  the  27th  Olympiad* 
and  671ft  year  B.  C.  The  marbles  inform  us  like  wife* 
that  he  taught  the  nomes ,  or  airs,  of  the  lyre  and  flute, 
which  he  .  performed  himfelf  upon  this  lad  inftrument,  in 
concert  with  'other  players  on  the  flute.  Several  writers 
tell  us  that  he  added  three  firings  to  the  lyre,  which  before 
his  time  had  but  four  ;  and  in  confirmation  of  this,  Euclid 
and  Strabo  quote  two  verfes,  which  they  attribute  to  Ter** 
pander  himfelf. 

The  tetrachord’s  reftraint  we  now  defpife, 

The  feven-fliing’d  lyre  a  nobler  drain  fupplies. 

Among  the  many  fignal  fervices  which  Terpander  is  faff 
to  have  done  to  mufic,  none  was  of  more  importance  than 
the  notation  that  is  alcnbed  to  him  for  afeertaining  and 
preferving  melody,  which  before  was  traditional,  and  whol¬ 
ly  dependent  on  memory.  The  invention,  indeed,  of  mufi- 
cal  chara&ers  has  been  attributed  by  Alypius  and  Gauden- 
tius,  two  Greek  writers  on  mufic,  and  upon  their  authority 
by  Boethius,  to  Pythagoras,  who  flourifhed  full  two  centu* 
ries  after  Terpander.  But  Plutarch,  from  Heraclides  of 
Pontus,  aflures  us  that  Terpander,  the  inventor  of  nomes 
for  the  cithara,  in  hexameter  verfe,  fet  them  to  mufic,  as 
well  as  the  verfes  of  Homer,  in  order  to  fing  them  at  the 
public  games  :  And  Clemens  Alexandrinus,  in  telling  ua 
that  this  mufician  wrote  the  laws  of  Lycurgus  in  verfe,  and 
fet  them  to  mufic,  makes  ufe  of  the  fame  expreflion  as  Plu¬ 
tarch  ;  which  feems  clearly  to  imply  a  written  melody. 

After  enumerating  the  airs  which  Terpander  had  compo- 
fed,  and  to  which  he  had  given  names,  Plutarch  continues  t  o 
fpeak  of  his  other  compofitions ;  among  which  he  deferibes 
the  proems,  or  hymns  for  the  cithara,  in  heroic  verfe.  Thefe 
were  ufed  in  after-  t:mes  by  the  Rhapfodifls,  as  prologues  or 
introductions  to  the  poeni3  of  Homer  and  other  ancient 
writers*  But  Terpander  rendered  his  name  illuftrious,  no 
Jefs.  by  his  performances  both  upon  the  flute  and  cithara. 
than  by  his  compofitions.  This  appears  by  the  marbles  al¬ 
ready  mentioned  ;  by  a  paffage  in  Atlienseus,  from  the  hi- 
ftorian  Hellanicus,  which  informs  us  that1  he  obtained  the 
firft  prize  in  the  mufical  contefts  at  the  Carnean  games  ; 
and  by  the  teftimony  of  Plutarch,  who  fays,  that  “  no 
other  proof  need  be  urged  of  the  excellence  of  Terpander  ’ 
in  the  art  of  playing  upon  the  cithara,  than  what  is  gi¬ 
ven  by  the  regifter  oi  the  Pythic  games,  from  which  it  ap¬ 
pears  that  he  gained  four  prizes  fuccefiively  at  thole  folem- 
nities. 

Of  the  works  of  this  poet  only  a  few  fragments-  are  now ? 
remaining. 

TERRA  australis  incognita,  a  -  name  for  a  large" 
unknown  continent,  fuppofed  to  lie  towards  the  South 
Pole,  and  which  for  a  long^  time  was  fought  after  by  navi¬ 
gators.  The  late  voyages  of  Captain  Cook  have  afeertair.*- 
ed  this  matter  as  much  as  it  probably  ever  will  be.  (See  • 

SouTH-Sea ,  Cook’s  Difcoveries,  n°  4.7,  48,  68,  69.  and  A- 
m erica,  n°  4).  On  this  fubjedl  Captain  Cook  exprefks 
himfelf  as  follows  1  <c  I  had  now  made  the  circuit  of  the 
Southern  Ocean  in  a  high  latitude,  and  traverfed  it  in  fuch- 
a  manner  as  10  leave  not  the  leall  room  •  or  the  poflibility  of 
there  being  a  .continent,  unlefs  near  the  pole,  and  oat  of  the 
reach  of  navigation.  By  twice  vilitmg  the  tropic?.!  lea,  I 
bad- not  only  fettled  the  fituation  of  Tome  old  difcoveries,  but 
made  there  many  new  ones,  and  left,  I  conceive,  very  little 
more  to  be  done  even  in  that  part.  Thus  Lflatter  nryfelfj. 

*  i  "  that . 
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Terra.  that  the  intention  of  the  voyage  has  in  every  lefped  been 
hilly  anfwered,;  the  fonthern  hemifphere  fufjiciently  explo- 
red  ;  and  a  final  end  put  to  the  fearching  after  a  fouth- 
ern  continent,  which  has  at  times  engrofTed  the  attention  of 
fome  of  the  maritime  powers  for  near  two  centuries  pail, 
and  been  a  favourite  theory  amongfl  the  geographers  of  all 
ages.  That  there  may  be  a  continent,  or  large  trad  of 
land  near  the  pole,  I  will  not  deny :  on  the  contrary, 
I  am  of  opinion  there  is  ;  and  it  is  probable  that  we  have 
feen  a  part  of  it.  The  exceflive  cold,  the  many  iflands,  and 
vail  floats  of  ice,  all  tend  to  prove  that  there  muft  be  land 
to  the  fouth  ;  and  fpr  my  perfuafion  that  this  fouthern  land 
muft  lie  or  extend  farthefl  to  the  north,  oppofite  to  the 
Southern  Atlantic  and  Indian  Oceans,  I  have  already  af- 
figned  fome  reafons  ;  to  which  I  may  add,  the  greater  de¬ 
gree  of  cold  experienced  by  us  in  thefe  Teas  than  in  thp 
Southern  Pacific  Ocean  under  the  fame  parallels  of  lati¬ 
tude.” 

Terra  Firm  a ,  in  geography,  is  fometimes  ufed  for  a  con¬ 
tinent,  in  contradiftindion  to  iflands. 

T ERR  a  Firma ,  otherwise  called  New  Caftile ,  or  GaJleJ- 
la  del  Oro9  a  country  of  America,  bounded  011  the  north 
by  the  North  Sea  and  part  of  the  Atlantic  Ocean,  by  the 
fame  fea  and  Guiana  on  the  eaft,  by  the  country  of  the  A- 
xnazons  and  Peru  on  the  fouth,  and  by  the  Pacific  Ocean 
and  Veragua  on  the  weft.  It  lies  between  62  and  83  de¬ 
grees  of  weft  longitude,  and  between  the  equator  and  12 
degrees  of  north  latitude  ;  being  upwards  of  1200  miles  in 
length  from  eaft  to  weft,  and  800  in  breadth  from  north  to 
fouth.  It  had  the  name  of  Cafiella  del  Oro  from  the  quan¬ 
tities  of  gold  found  in  the  diftri&s  ofUraba  and  other  parts; 
and  was  firft  difeovered  by  the  celebrated  Columbus  in  his 
third  voyage. 

The  climate  is  neither  pleafant  nor  healthy  ;  rhe  inhabi¬ 
tants  one  part  of  the  year  being  fcorched  by  the  moft  intenfe 
and  burning  heat,  and  the  other  almoft  drowned  with  per¬ 
petual  floods  of  rain,  pouring  from  the  fky  with  fuch  violence 
as  if  a  general  deluge  was  to  enfue. 

In  fo  large  a  tra#  of  country  the  foil  muft  neceffarily  va¬ 
ry.  Accordingly,  in  fome  parts  it  is  a  barren  fand,  or 
drowned  mangrove  land,  that  will  fcarce  produce  any  kind 
of  grain  ;  in  others  it  yields  Indian  corn,  balms,  gums,  aud 
drugs,  almoft  all  manner  of  fruits  as  well  of  Old  as  of  New 
Spain,  fugar,  tobacco,  Brafil  wood,  and  ieveral  other  kinds 
of  dyeing  woods  ;  a  variety  of  precious  ftones,  particularly 
emeralds  and  fapphires  ;  venifon  and  other  game.  The  plan¬ 
tations  of  cacao,  or  chocolate  nuts,  in  the  diflridl  of  the  Ca- 
raccas,  are  efteemed  the  beft  in  America.  The  mountains 
abound  with  tygers,  and,  according  to  fome,  with  lions,  and 
great  numbers  of  other  wild  beafts.  The  rivers,  feas,  and 
lakes,  teem  with  fi(h,  and  alfo  with  alligators  ;  and  the 
bowels  of  the  earth  were  once  furnifhed  with  the  richeft 
treafures,  now  almoft  exhaufted.  The  fame  may  be  fa  id  of 
the  pearl  fifheries  on  the  coaft,  which  are  far  from  being  io 
^profitable  now  as  formerly. 

Terra  Firma  is  a  very  mountainous  country.  Terra  Fir- 
tna  Proper,  in  particular,  confifts  of  prodigious  high  moun¬ 


tains,  and  deep  valleys  flooded  more  than  half  the  year.  The  Terrs, 
mountains  in  the  provinces  of  Carthagena  and  St  Martha, 
according  to  Dampier,  are  the  higheft  in  the  world  ;  being 
feen  at  fea  200  mile3  off :  from  tilde  run  a  chain  of  hills  of 
almoft  equal  height,  quite  through  South  America,  as  far 
as  the  Straits  of  Magellan,  called  the  G ordltleras  des  Andes* 

The  province  of  Venezuela  alfo,  and  diftridt  of  the  Carac¬ 
as,  the  moft  northerly  parts  of  South  America,  are  almoft 
a  continued  chain  of  hills,  feparated  by  tmall  valleys,  point¬ 
ing  upon  the  coaft  of  the  North  Sea.  A  chain  of  barren 
mountains,  almoft  impaffable,  runs  through  the  province  of 
Popayan  from  north  to  fouth,  fome  whereo(  are  volcanoes  ; 
but  towaids  the  (bores  of  the  Pacific  Ocean  it  is  a  low  coun¬ 
try,  flooded  great  part  of  the  year. 

The  principal  rivers  of  Terra  Firma  are,  the  Darien,  Chag- 
tre,  Santa  Maria,  Conception,  Rio  Grande  or  Magdalena, 
Maricaibo,  and  Oroonoko. 

Terra  Firma  contains  the  provinces  of  Terra  Firma  Pro¬ 
per  or  Darien,  of  Carthagena,  St  Martha,  Rio  de  la  Ha- 
cha,  Venezuela,  Comana,  New  Andalufia  or  Paria,  New 
Granada,  and  Popayan. 

Ten?.  Firma  Proper  lies  in  the  form  of  a  crefcent,  about 
the  Tpacious  bay  of  Panama,  being  the  ifthmus  which  joins- 
Soutla  and  North  America ;  and  extending  in  length  be¬ 
tween  the  two  feas  300  miles,  but  in  breadth,  where  the 
ifthmus  is  narrowed,  only  60.  Here  are  found  gold  mines, 
gold  lands,  and  fine  pearls  ;  and  though  the  land  is  general¬ 
ly  rough,  there  are  fome  huitful  valleys,  watered  by  rivers, 
brooks,  and  fp rings.  The  chief  places  are  Panama  and  Por¬ 
to  Bello. 

The  inhabitants  of  Terra  Firma  have  never  been  tho¬ 
roughly  fubdued,  and  in  all  probability  never  will ;  as  they 
are  a  brave  and  warlike  people,  have  retreats  inacceflible  to 
Europeans,  and  bear  an  inveterate  enmity  to  the  Spani¬ 
ards.  See  Darien. 

Terra  J  ibonica>  more  commonly  called  catechu ,  a  drug  for¬ 
merly  fuppofed  to  be  an  extract  from  the  feeds  of  the  areca 
catechu,  but  lately  difeovered  by  Mr  Kerr,  aftillant  furgeon 
to  the  civil  hofpital  at  Bengal,  to  be  obtained  from  the  mi- 
mofa  catechu.  Mr  Kerr  gives  the  following  account  of  the 
manner  in  which  the  extra#  is  made  :  <c  Alter  felling  the 
trees,  the  manufa&urer  carefully  cuts  off  all  the  exterior 
white  part  of  the  wood.  T  he  interior  coloured  wood  is  cut 
into  chips,  with  which  he  fills  a  narrow-mouthed  unglazed  Med,  OH 
earthen  pot,  pouring  water  upon  them  until  he  fees  ita^;V'| 
among  the  upper  chips;  when  this  is  halt  evaporated  byrW4*V0' 
boiling,  the  dtcodlion,  without  {training,  is  poured  into  a 
flat  earthen  pot,  and  boiled  to  one  third  part  ;  this  is  fet  in 
a  cool  place  for  one  day,  and  afterwards  evaporated  by  the 
heat  of  the,  fun,  (lining  it  feveral  times  in  the  day.  When 
it  is  reduced  to  a  confiderable  thicknefs,  it  is  fpread  upon  a 
mat  or  cloth,  which  has  previoufly  been  covered  with  the 
aPaes  of  cow-dung  {  this  mafs  is  divided  into  iquare  or 
quadrangular  pieces  by  a  firing,  and  completely  dried  by 
turning  them  frequently  in  the  fun  until  they  arc  fit  for , 
fale  (a)  ” 

This  extra#  is  called  cutt  by  the  natives,  by  the  Eng- 

hfh 


(a)  In  making  the  extra#,  the  pale  brown  wood  is  preferred,  as  it  produces  the  fine  whitifh  extra#  ;  the  darker  the 
wood  is,  the  blacker  the  extra#,  and  of  lefs  value.  They  are  very  careful  in  drying  their  pots  upon  the  fire  betore  they 
are  ufed  ;  but  very  negligent  in  cutting  their  chips  upon  the  ground,  and  not  {training  the  deco#ion  ;  by  which,  and  the 
dirty  afhes  they  ufc,  there  muft  be  a  confiderable  quantity  of  earth  in  the  extra#,  befides  what  avarice  may  prompt  them 
to  put  into  it. 

“  The  antifeptic  quality  of  catechu  appears  from  the  experiments  made  by  Sir  John  Pringle.  Huxham  employed  it 
Tuccefs hilly  in  cafes  where  a  putrid  diffolved  ftate  of  the  blood  prevailed.  This  extra#  is  the  principal  ingredient  in  an 
ointment  of  great  repute  in  India,  compofed  of  catechu  four  ounces,  alum  nine  drams,  white  refin  four  ounces  5  thefe  are 

reduced 
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Terra  lift  cukb,  and  by  different  authors  terra  japonica,  catechu> 
|!  lhaaihy  cale}  cacbov ,  &c.  “  In  its  pureft  {late  it  is  a  dry 

Ter rsffor.  pUiverable  fubftance,  outwardly  of  a  reddifh  colour,  inter- 
Wo'd-Allss  nally  of  a  fhining  dark  brown,  tinged  with  a  reddift  hue  ; 
Medical  in  the  mouth  it  difcovers  confiderable  aflringency,  iucceeded 
botany t  by  a  fw eetiftrnucilagir.ous  tafte.”  According  to  Lewis,  <4  it 

i°l.  u,  diffolves  almoft  totally  in  water,  excepting  the  impurities  ; 

which  are  ufaally  of  the  Tandy  kind,  and  amounting  in  the 
fpecimens  I  examined  to  about  one  eighth  of  the  mafs.  Of 
the  pure  matter,  re&ified  fpirit  diffolves  about  feven-eiphths 
into  a  deep  red  liquor  :  the  part  which  it  leaves  undiffolved 
is  an  almoft  infipid  mucilaginous  fubftance.” 

Ufes*  Catechu  may  be  ufefuliy  employed  for  mofl  pur- 
pofes  where  an  aftringent  is  indicated,  provided  the  moft 
powerful  be  not  required.  But  it  is  particularly  ufefnl  in 
alvine  fluxes  ;  and  where  thefe  require  the  ufe  of  aftringents, 
vve  are  acquainted  with  no  one  equally  beneficial.  Befides 
this,  it  is  employed  alfo  in  uterine  profiuvia,  in  laxity  and 
debility  of  the  vifcera  in  general,  in  catarrhal  affections,  and 
various  other  difeafes  where  aflringents  are  neceffary.  It  is 
often  filtered  to  diffolve  kifurely  in  the  mouth,  as  a  topical 
aftringent  for  laxities  and  exulcerations  of  the  gums,  for 
apthous  ulcers  in  the  mouth,  and  fimilar  affections.  This 
extract  is  the  balls  of  feveral  fixed  formula  in  our  pharma¬ 
copoeias,  particularly  of  a  tinCture  and  an  eleduaiy:  but 
one  of  the  heft  forms  under  which  it  can  be  exhibited,  is 
that  of  a  fimple  infufion  in  warm  water,  with  a  proportion  of 
cinnamon  or  caftla  ;  for  by  this  means  it  is  at  once  freed  from 
its  impurities,  and  improved  by  the  addition  of  the  aro¬ 
matic. 

Terra  Puzzolana.  See  Puzzolana. 

Terrje  Filtus ,  Son  of  the  Earth ,  a  fludent  of  the  univer¬ 
sity  of  Oxford,  formerly  appointed  in  public  aCts  to  make 
latirical  and  jelling  fpeeches  againft  the  members  thereof,  to 
tax  them  with  any  growing  corruptions.,  &c. 

Terra  Slgillata  Lemma .  See  Adansoni 4. 

TERRACE,  a  w'alk  or  bank  of  earth,  raifed  in  a  gar¬ 
den  or  court  to  a  due  elevation  for  a  profpeCl.  The  name 
is  alfo  given  to  the  roofs  of  houfes  that  are  flat,  and  where¬ 
on  we  may  walk. 

rl  ERRAQUEOUS,  in  geography,  a  name  given  to  our 
globe,  becaufe  confiding  of  land  and  water. 

1  ERRAS,  or  I  raas,  in  mineralogy,  a  fpecies  of  argil¬ 
laceous  earth.  It  differs  but  little  in  its  princioles  from 
puzzolana, -but  is  much  more  compaCV  and  hard,  porous 
‘drwan's  and  fpungy.  It  is  generally  of  a  whitifh  yellow  colour,  and 
^%-contains  more  heterogeneous  particles,  as  fpar,  quartz, 
fhoerl,  Sec.  and  fomething  more  of  calcareous  earth;  it  ef- 
fervefees  with  acids,  is  magnetic,  and  fufible  per  fe .  When 
pulverized,  it  ferves  as  a  cement,  like  puzzolana.  It  is 
found  in  Germany  and  Sweden. 

A  fpecies  of  red  earth  has  been  found  in  the  parifh  of  St 
Elizabeth  in  Jamaica,  which  turns  out  to  be  an  excellent 
cciety  for  fubftitute  for  terras  or  puzzolana  earth,  and  may  there- 
'\ts*  ^c*  ^0re  gfeat  value  to  the  inhabitants  of  the  Weft  In- 

oL  v‘  dies. 

One  meafure  of  this  earth,  mixed  with  two  of  well  flack¬ 
ed  lime  and  one  of  fand,  form  a  cement  that  anfwers  ex¬ 
tremely  well  for  building  any  dam  or  bridge,  or  any  ftruc- 
ture  in  water,  for  it  will  foon  harden  and  become  like  a 
ftone. 

TERRASSON  (Abbe  John),  a  French  writer  born  at 


Lyon-i  in  1 669.  He  diftinguifted  himfelf  in  the  difpute  Ttnt 
concerning  Homer,  between  La  Motte  and  Madam  Dacier,  JL. 
by  writing  a  Dijjertation  centre  1 1 hade.  He  wrote  a  political  / 

and  moral  romance  called  Set  bos,  full  of  learning  and  philo- 
iophy  ;  and  another  capital  work  of  his  is  a  French  tranfla- 
tion  of  Diodorus  Siculus.  He  died  in  1750. 

TERRE  VertCy  in  the  colour-trade,  the  name  of  a  green 
earth  much  ufed  by  painters,  both  fingly  for  a  good  {landing  ' 
green,  and  in  mixture  with  other  colours.  The  name  is 
French,  and  fignifies  u  green  earth.” 

It  is  an  indurated  clay,  of  a  deep  bluifh  green  colour,  and 
is  found  in  the  earth,  not  in  continued  ftrata  or  beds,  as 
moft  of  the  other  earths  are,  but  in  large  flat  mafles  of  diffe¬ 
rent  fizes,  imbedded  in  other  ftrata  ;  thefe  break  irregularly 
in  the  cutting,  and  the  earth  is  generally  brought  out  of  the 
pit  in  lumps  of  different  fizes.  It  is  of  a  fine,  regular,  and 
even  ftru&ure,  and  not  very  hard.  It  is  of  an  even  and  glof- 
fy  furfacc*  very  fmooth  to  the  touch,  and  in  fome  degree  re- 
fembling  the  morochthus  or  French  chalk,  but  adhering  firm¬ 
ly  to  the  tongue.  It  does  not  ftain  the  hands  in  touching 
it ;  but  being  drawn  along  a  rough  furface,  it  leaves  an  even 
white  line,  with  a  gieenifh  call. 

It  does  not  ferment  with  acids,  and  it  burns  to  a  dufky 
brown  colour.  It  is  dug  in  the  ifland  of  Cyprus,  and  in 
many  parts  of  France  and  Italy.  That  from  the  neighbour¬ 
hood  of  Verona  has  been  efteemed  the  bed  in  the  world  ; 
but  of  late  there  has  been  fome  dug  in  France  that  equals  it. 

There  is  alfo  an  earth  dug  on  Mendip  Hills,  in  the  linking 
for  coal,  which,  though  wholly  unobferved,  is  nearly,  if  not 
wholly,  of  equal  value.  When  feraped,  and  the  finer  parts 
feparated,  it  is  ready  to  be  made  up  with  oil  for  the  ufe 
of  the  painters,  and  makes  the  moft  true  and  lafting  green 
of  any  limple  body  they  ufe. 

TERRESTRIAL,  fomething  partaking  of  the  nature 
of  earth,  or  belonging  to  the  globe  of  earth  ;  thus  we  fay, 
the  terreftrial  globe,  See. 

TERRIER,  a  fmall  hound  to  hunt  the  fox  or  badger; 
fo  called  becaufe  he  creeps  into  the  ground,  as  ferrets  do  into 
the  coney- burrows,  after  the  fox,  &c. 

TERRITORY,  in  geography,  denotes  an  extent  or 
^compafs  of  land,  within  the  bounds  or  belonging,  to  the 
jurifdi&ion  of  any  ftate,  city,  or  other  fubdivifion  of  a  ' 

country. 

TERROR.  Sec  Fear  and  Fright. 

TERTIAN  fever.  See  Medicine,  n°  126. 

TERTULLIAN,  or  Quintus  Septimus  Floren3 
Tertullianus,  a  celebrated  priefl  of  Carthage,  was  the 
fon  of  a  centurion  in  the  militia,  who  ferved  as  proconful  of 
Africa.  He  was  educated  in  the  Pagan  religion  ;  but  be¬ 
ing  convinced  of  its  errors,  embraced  Ghriilianity,  and  be¬ 
came  a  zealous  defender  of  the  faith.  He  married,  it  is 
thought,  after  his  baptifm.  Afterwards  he  took  orders, 
and  went  to  Rome  ;  where,  during  the  perfecution  under 
the  emperor  Severus,  he  publifted  his  Apology  for  the  Chri- 
ftians,  which  is,  in  its  kind,  a  mafterpiece  of  eloquence  and 
learning  ;  and  at  the  beginning  of  the  third  century  he  em¬ 
braced  the  feci  of  the  Montanifts.  He  lived  to  a  very  great 
age,  and  died  under  the  reign  of  Antoninus  Caracalla,  about 
the  year  216.  Many  of  his  works  are  ftill  extant,  in  all  of 
which  he  difcovers  a  great  knowledge  of  the  Holy  Scrip¬ 
tures,  a  lively  imagination,  a  ftrong,  elevated,  and  impetu¬ 
ous  ftyle,  great  eloquence  and  ftrength  of  reafoning ;  but  is 

fome-. 


reduced  to  a  fine  powder,  and  mixed  with  the  hand,  adding  olive  oil  ten  ounces,  and  a  fufficient  quantity  of  water,  to  » 
bring  the  mafs  to  the  confidence  of  an  ointment.  To  all  fores  and  ulcers  in  warm  climates  aftringent  applications  of  this 
kind  are  found  to  be  peculiarly  ufcfuL” 


Ttfftra. 
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Termscius  fometlmes  of  cure.  His  Apology  and  Prefcriptions  are  for  executing  any  duty  or  fervicc  required  of  them.  This, 
moft  efteemed.  _  The  beft:  editions  of  his  works  are  thofe  of  upon  urgent  occafions,  was  only  vocal ;  but,  in  ordinary 
,Ri,>ault;  especially  that  of  Venice  in  1746,  folio.  Pame-  cafes,  it  was  written  on  a  tablet,  commonly  made  of 
lius  and  Alix,  Mr  Thomas,  and  the  Sieur  du  Foffe,  have  wood,  Befide  thefe  civil  and  military  tefferse,  there  are 
written  his  life ;  and  Rigault,  M.  de  V  Aube  Epine,  Father  others  which  relate  to  religious  affairs,  and  may  be  called 
Petau,  and  other  learned  men,  have  publifhed  notes  on  his  facred.  1 

vorks. 
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TFiRUNCIUS,  in  antiquity,  a  very  fmall  brafs  coin  in 
ufe  among  the  Romans. 

The  inconvenience  of  fuch  very  fmall  pieces  being  foon 
found,  the  teruncius  became  difufed,  but  its 'name  is  ftill  re¬ 
tained  in  reckoning,  and  thus  it  became  a  money  of  account. 
The  .teruncius  at  firft  was  a  quarter  of  the  as,  or  libra; 
-hence,  as  the  as  contained  twelve  ounces,  the  teruncius  con¬ 
tained  three,  whence  the  name,  which  is  formed  of  the  La- 
jtin  tres  vncia .  Teruncius  was  alfo  ufed  for  the  quarter  of 
the  denarius  ;  fo  that  when  the  denarius  was  at  ten  afes,  the 
teruncius  was  worth  two  and  a  half ;  and  when  t'he  denarius 
was  rifen  to  fixteen,  the  teruncius  was  worth  four.  See  De¬ 
narius. 

TESSELATED  pavements,  thofe  of  rich  Mofaic 
work  made  of  curious  fquare  marbles,  bricks,  or  tiles,  call¬ 
ed  tejfela  from  their  refembling  dice. 

TESSERA,  in  Roman  antiquity,  denoted  in  its  prima¬ 
ry  fenfe  a  cube  or  dye  ;  fo  called  fiom  the  Greek  word 
vfo:aapoc,  or  Ticrcripay  four ;  refpe&  being  had  to  its  number  of 
ftdes,  diftindl  from  the  two  horizontal  planes  above  and 
Below.  And  it  was  thus  diftinguifhed  from  the  talus,  which 
Being  round  at  each  end,  contained  only  four  planes  or 
Faces  on  which  it  could  (land,;  and  therefore  when  .thrown 
Bad  no  more  than  two  fide  faces  in  view.  Hence  luclere  ta¬ 
ils  et  ludere  tejfens  are  fpoken  of  by  Roman  writers  as 
two  different  games.  The  Fy liable  te$.  occurs  often  in  Ro- 
inan  inferiptions.  The  word  tejfera  was  applied  to  many 
father  things,  not  fo  much  from  a  fimilitude  in  the  figure, 
as  from  the  relation  they  bore  to  fome  other  thing  of 
which  they  were  the  fign  or  token  ;  as  the  points  on  the 
Jipper  plane  of  the  dye  denoted  the  good  or  ill  fuccefs  of 
the  caft. 

The  tejfera  hofpitalis  was  either  public  or  private.  As 
*0  the  former,  we  find  among  the  inferiptions  publifhed  by 
Gruter  inflances  of  two  municipal  towns  which  put  them- 
felves  under  the  patronage  of  the  Roman  governor;  and  the 


TESSON,  or  Teston.  See  Tester. 

T  ESSOUWA,  a  confiderable  town  in  Africa,  fituated 
eaft  of  Mourzouk,  the  capital  of  the  kingdom  of  Fezzan. 
Near  this  town  a  deep  and  rapid  ftream  is  faid  to  have  ex- 
ifted,  but  was  overwhelmed  by  the  moving  fan ds  fo  frequent 
in  Africa.  n 

.  TEST,  a  veffel  ufed  in  metallurgy  for  abforbin<r  the  fco- 
rise  of  metallic  bodies  when  melted.  See  Cupel.° 

Some  of  the  German  writers  recommend,  both  for  tefts 
and  cupels,  a  fort  of  friable  opake  ffone,  called  white J path , 
which  appears  to  be  a  Species  of  gypfum,  or  of  the  Hones  from 
which  pi  after  of  Paris  is  prepared.  The  fpath  is  dire&ed 
to  be  calcined  with  a  gentle  fire,  in  a  covered  veffel,  till  the 
flight  crackling,  which  happens  at  firft,  has  ceafed,  and  the 
ffone  has  fallen  in  part  into  powder :  the  whole  is  then  re¬ 
duced  into  fubtle  powder,  which  is  paffed  through  a  fine 
fie ve,  and  moiftened  with  fo  much  of  a  weak  folution  of 
green  vitriol  as  is  fufficient  for  making  it  hold  together. 
Gellert,  however,  finds,  that  if  the  ffone  is  of  the  proper 
kind,  which  can  be  known  only  by  trials,  calcination  is  not 
neceffary.  Scheffer  obferves,  that  thefe  kinds  of  tefts  are 
liable  to  foften  or  fall  afunder  in  the  fire,  and  that  this  in¬ 
convenience  may  be  remedied  by  mixing  with  the  uncalcin¬ 
ed  ffone  fomewhat  lefs  than  equal  its  weight,  as  eight-ninths 
of  fuch  as  has  been  already  ufed  and  is  penetrated  by  the 
fcoria  of  the  lead,  taking  only  that  part  of  the  old  tell 
which  appears  of  a  green -grey  colour,  and  rejecting  the  red 
cruft:  on  the  top.  Tefts  or  cupels  made  of  the  fpath  are 
faid  not  to  requre  fo  much  caution  in  nealing  and  heating 
them  as  the  common  ones  ;  it  appears,  however,  from  Schef¬ 
fer’s  account,  that  they  are  lefs  durable  than  thofe  made  of 
the  afhes  of  bones,  though  greatly  fnperior  to  thofe  of 
wood-afhes.  Vegetable  aihes,  which  ftand  pretty  well  the 
telling  of  filver,  can  fcarcely  bear  any  great  quantity  of 
gold,  this  metal  requiring  a  confideraBly  ftronger  fire  than 
the  other  ;  but  bone-afhes  anfwer  fo  effect ually,  and  are 
among  us  fo  eafily  procurable,  that  it  is  not  needful  for  the 


reciprocal  engagement  between  them,  engraved  on  two  cop-  refiner  to  fearch  for  any  other  materials  ;  though  thofe  who 
per  plates,  in  the  form  of  an  oblong  fquare,  with  a  pediment  work  off  large  quantities  of  lead,  in  order  to  gain  a  little  fil- 
*t  the  top, is  called  in  both  tejfera  hofpltalh.  The  defign  of  ver  or  gold  contained  in  it,  may  poffibly,  in^ places  remote 

from  populous  cities,  avail  themfelves  of  fubftances  fimilar 
to  the  fpath  above-mentioned. 

The  tieft,  for  its  greater  fecurity,  is  fixed  in  the  mould  in 
which  it  was  formed  ;  which  is  fometimes  a  {hallow  veffel 
made  of  crucible  earth  or  caff-iron,  more  commonly  an 
iron  hoop,  with  three  bars  arched  downwards  acrofs  the 
bottom,  about  two  inches  deep,  and  of  different  widths, 
from  three  or  four  inches  to  fifteen  or  more,  according  to 
the  quantity  of  metal  to  be  tefted  at  once.  The  afhes  or 
earthy  powder,  moiftened  as  for  making  cupels,  are  preffed 
down  in  the  mould  fo  as  to  completely  fill  it  or  rife  a  little 
above  the  fides  ;  with  care  to  make  the  mafs  equally  folid, 
and  to  put  in  at  once,  or  at  leaft  after  the  bottom  has  been 
preffed  clofe,  as  much  of  the  matter  as  will  be  fufficient  for 
the  whole ;  for  any  additional  quantity  will  not  unite  tho¬ 
roughly  with  the  reft,  but  be  apt  to  part  from  it  in  the 
fire.  The  edges  are  pared  fmooth,  and  a  portion  cut-  out 
from  the  middle  with  a  bent  knife,  fo  as  to  leave  a  proper 
cavity,  which  is  fmoothed  by  ft  rewing  fome  dry  powder  on 
the  lurface,  and  rolling  on  it  a  wooden,  or  rather  a  glafs 
ball. 

The  procefs  of  telling  is  often  performed  in  the  fame 


it  was  to  cultivate  or  maintain  a  lading  friendfhip  between 
private  perfon3  and  their  families  ;  and  gave  a  mutual  claim 
to  the  contracting  parties  and  their  defendants  of  a  recep¬ 
tion  and  kind  treatment  at  each  other’s  houfes,  as  occafion 
offered.  For  which  end  thofe  tefferte  were  fo  contrived  as 
beft  to  preferve  the  memory  of  that  tranfa&ion  to  pofterity. 
And  one  method  ofidoing  this  was  by  dividing  one  of  them 
lengthwife  into  two  equal  parts;  upon  each  of  which  one  of 
the  parties  wrote  his  name,  and  interchanged  it  with  the 
other.  From  this  cuftom  came  the  prevailing  expreifion 
iefferam  hofpitafem  confringere ,  applied  to  perfons  who  violated 
their  engagements. 

The  tejftri  frumentarta  were  fmall  tallies  given  by  the  em¬ 
perors  to  the  populace  at  Rome,  entitling  them  to  the  re¬ 
ception  of  a  quantity  of  corn  from  the  public  at'ftated 
Jeafons.  The  perfon  who  had  the  infpedtion  of  thefe  was 
called  tejferarius .  They  were  made  of  wood  and  of  (lone. 

There  was  another  kind  of  teffera  which  intitled  perfons 
to  a  fight  of  the, public  games  and  other  diverfions,  uf ually 
^nade  in  die  form  of  an  oblong  fquare. 

The  tejfera  mi/itaris  was  a  fignal  given  by  the  general,  or 
chief  commander  of  an  army*  as  a  direction  to  the  foldiers 


manner 
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wanner  as  that  of  cupellatiori :  but  where  great  quantities 
^  of  bafe  metal  are  to  be  worked  off  from  a"  little  gold,  re- 
courfe  is  had  to  a  more  expeditious  method,  that  of  telling 
before  the  bellows. 

An  oval  tell  is  placed  in  a  cavity,  made  in  a  hearth  of 
a  convenient  height,  and  fome  moiltened  fand  or  afhes  preff- 
ed  round  it  to  keep  it  Heady  :  the  nofe  of  a  bellows  is  direc¬ 
ted  along  its  ftirface,  in  fuch  a  manner,  that  if  afhes  are 
fprmkled  in  the  cavity  of  the  tell,  the  bellows  may  blow 
them  completely  out :  fome  have  an  iron  plate  fixed  before 
the  bellows,  to  direct  the  blall  downwards.  To  keep  the 
furface  of  the  tell  from  being  injured  in  putting  in  the  me- 
tal,  fome  cloths  or  pieces  of  paper  are  interpofed.  The  fuel 
confifts  of  billets  of  barked  oak  laid  on  the  fides  of  the  tell, 
with  others  laid  crofswife  on  thefe  .*  the  bellows  impel  the 
flame  on  .the  metal,  clear  the  furface  of  allies  or  fparks  of 
coal,  haften  the  fcorificaticn  of  the  lead,  and  blow  off  the 
fcoria,  as  fall  it  forms,  to  one  end  of  the  tell,  where  it  runs 
out  thro’  a  notch  made  for  that  purpofe.  About  two  thirds 
of  the  fcoiified  lead  may  thus  be  collected  ;  the  reft  being 
partly  abforbed  by  the  tell,  and  partly  diffipated  by  the  ac¬ 
tion  of  the  bellows.  Care  mull  be  taken  not  to  urge  the 
blall  too  llronoly,  left  fome  portion  of  the  gold  ffiould  be 
carried  away  by  the  fumes  impetuoully  forced  off  from  the 
lead,  and  fome  minute  particles  of  it  entangled  and  blown 
off  with  the  fcorire. 

r  law,  is  the  ftatute  25  Car.  II.  cap.  2.  which 

dire&s  all  officers,  civil  and  military,  to  take  the  oaths,  and 
make  the  declaration  againft  tranfubllantiation,  in  the  court 
of  King  s  Bench  or  Chancery,  the  next  term,  or  at  the 
next  qy.arter-feffions,  or  (by  fublequent  flatutes)  within  fix 
months  after  their  admillion  ;  and  alfo  within  the  fame  time 
to  receive  the  facrament  of  the  Lord’s  Suoper,  according 
to  the  ufage  of  the  church  of  England,  in  fome  public 
church,  immediately  after  divine  ferviee  or  fermon,  and  to 
deliver  into  court  a  certificate  thereof,  figned  by  the  mini- 
ller  and  church  warden,  and  alfo  to  prove  the  fame  by  two 
credible  witneffes,  upon  forfeiture  of  500I.  and  difabilitv  to 
hold  the  faid  office. 

1  he  avowed  object  of  this  a£l  was  to  exclude  from 
places  of  trull  all  members  of  the  church  of  Rome  ;  and 
hence  the  diffenters  of  that  ai>e,  if  they  did  not  fupport  the 
bill  when  paffiug  through  the  two  hotifes  of  parliament, 
gave  it  no  oppofition.  For  this  part  of  their  conduft  they 
have  been  often  cenfured  with  feverity,  as  having  betrayed 
their  lights  from  refentment  to  their  enemies.  But  is  this 
a  lair  ftate  of  the  cafe  ?  Were  any  rights  in  reality  betray¬ 
ed  ?  I  hat  the  dread  of  a  popifli  fucceffor  and  of  popiffi  in¬ 
fluence  was  the  immediate  and  urgent  caufe  of  puffing 
the  tefi-aa,  is  indeed  true  ;  but  that  the  legiflature,  when 
guarding  againft  an  impending  evil,  had  not  likewife  a  re- 
trofped  to  another  from  which  they  had  lb  recently  been 
delivered,  is  not  fo  evident.  If  it  be  proper  to  fupport  an 
eftablilhtd  church  as  a  branch  of  the  conftitution,  and  if  the 
*eft-a6t  be  calculated  to  afford  that  fupport  to  the  church 
Oi  England,  it  is  probable  that  the  deliberations  of  parlia¬ 
ment  were  as  much  influenced  by  the  dread  of  puritanic 
fury,  and  a  renewal  of  the  covenant,  as  by  apprehenfions  of 
a  perfecution  f^m  a  popiffi  king  and  popiffi  councils.  That 
the  members  of  the  church  eftabliffied  by  law  in  England 
ad  as  much  reafon  to  dread  the  effects  of  power  in  the 
hands  of  Puritans  as  in  the  hands  of  Papifts,  no  impartial 
man  will  controvert,  who  is  not  a  ftranger  to  that  period  of 
our  national  hiftory  ;  and  that  it  was  the  duty  of  the  legifla¬ 
ture  by  every  method  in  their  power  to  provide  for  the  fe- 
curity  of  the  conftitution  againft  the  machinations  of  both 
its  enemies,  will  be  admitted  by  all  but  fuch  as  are  in  love 
vol.  AVAIL  Part  L 
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with  anarchy  on  the  one  hand,  or  with  defpotifm  on  the 
other.  1 

Many  people,  when  they  talk  or  write  of  the  teft-aft, 
feem  to  think  that  it  was  framed  in  oppofit  ion  ta  the  religious 
opinions  of  the  church  of  Rome  ;  and  finding  the  Proteftant 
diffenters,  who  abhor  thefe  opinions*  deprived  by  it  of  their 
civil  rights,  they  fpeak  with  indignation  of  a'  law  which 
confounds  the  innocent  with  the  guilty.  But  all  this  pro¬ 
ceeds  from  a  palpable  miftake  of  the  purpofe  of  the  tell.  As 
the  legiflature  had  no  authority  to  make  laws  againft  any 
opinions  whatever ,  on  account  of  their  being  falfe  in  theolo- 
gy ;  fo  it  is  not  to  be  fuppofed  that,  in  their  deliberations 
on  the  test-act,  the  members  of  that  augufl  body  took 
into  their  confi deration  the  comparative  orthodoxy  of  the 
diftmguifliing  tenets  of  the  Catholics  and  Puritans.  As  a  re¬ 
ligious  led  they  might  efleem  the  latter  much  more  than 
the  former  ;  but  if  they  found  that  both  had  combined  with 
their  theological  doarines  opinions  refpe&ing  civil  and  ec- 
clefiaftical  government,  inconfiftent  with  the  fundamental 
principles  of  the  Engliffi  conftitution,  they  had  an  undoubu 
ed  right  to  enaa  a  law,  by  which  none  fhould  be  admitted 
to  offices,  in  the  execution  of  which  they  could  injure  the 
conftitution,  without  previoufly  giving  fecurity  that  their 
adminiftration  fhould  fupport  it  in  all  its  branches.  It  had 
not  then  been  doubted,  nor  is  there  reafon  to  doubt  yet,  but 
that  an  eftabliffied  religion  is  neceffary,  in  conjunction  with 
civil  government,  to  preferve  the  peace  of  Society  ;  and 
therefore  in  every  well  regulated  ftate  an  eftabliffied  religion 
mufl  be  fupported,  not  becaufe  it  is  the  duty  of  the  civil 
magiflrate  to  coudua  his  fubjeas  to  future  happinefs,  but 
becaufe  he  cannot  without  fuch  an  eftabliffiment  preferve 
among  them  prefent  tranquillity.  The  eftabliffiment  which 
muft  beft  anfwer  this  purpofe,  is  that  which,  teaching  the 
great  and  unchangeable  duties  of  morality,  is  moft  accept¬ 
able  in  its  government  and  forms  of  worfliip  to  the  majority 
of  the  people  ;  and  therefore  in  giving  a  legal  eftabliffiment 
to  one  conftitution  of  the  church  in  preference  to  all  others, 
it  is  only  this  circumflance,  and  not  the  comparative  purity 
of  the  rival  churches,  viewed  merely  as  ecclefiaftical  corpo¬ 
rations,  to  which  it  is  the  bufinefs  of  the  legiflature  to  pay 
attention.  At  the  time  when  the  tefl-aft  paffed  the  two 
houfes  of  parliament,  the  eftabliffied  church  of  England  was 
certainly  more  acceptable  to  the  great  body  of  the  people 
and  to  all  ranks  in  the  ftate,  than  any  one  of  the  fe6ls?  whe¬ 
ther  Catholic  or  Proteftant,  which  diffented  from  her ;  and 
therefore  it  was  the  duty  of  the  legiflature  to  preferve  to 
that  church  all  her  privileges  and  immunities,  and  to  pre¬ 
vent  thofe  hollile  fedlaries  from  doing  her  injury  in  the  dff- 
charge  of  any  civil  office  with  which  they  might  be  entrust¬ 
ed.  It  was  with  this  view  that  the  tefl-atl  was  formed ;  and 
it  is  with  the  fame  view  that  the  legiflature  has  hitherto  re- 
jedted  every  petition  for  its  repeal.  In  doing  fo,  it  deprives 
110  man  of  his  rights,  far  lefs  of  rights  which  conference  calL 
upon  him  to  maintain  at  every  hazard  ;  for  the  rights  of 
individuals  to  hold  civil  offices  are  not  inherent,  but  derived 
from  the  legiflature,  which  of  courfe  muft  be  the  judge  upon 
what  terms  they  are  to  be  held.  The  legiflature  of  Eng¬ 
land  has  excluded  from  many  offices,  civil  and  military,  eve¬ 
ry  man  who  will  not  give  fecurity,  that  in  the  dilcharge  of 
his  public  duty  he  will  fupport  the  church  eftabliffied  by 
law  5  and  as  the  teft  of  his  intention,  it  requires  him,  before 
he  enters  upon  his  office,  to  renounce  the  dodlrine  of  tran- 
fubflantiation,  and  receive  the  facrament  of  the  Lord’s  Sup¬ 
per  in  fome  public  church,  according  to  the  liturgy  of  the 
church  of  England.  Whether  this  be  the  moft  proper  teft 
that  could  have  been  exacted,  may  well  be  queftioned  ;  but 
that  in  a  country  abounding  with  fe&aries  of  various  deno- 

.3  D  minations, 
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Teft.  nimatlons,  who  agree  in  nothing  but  venomous  hoftility  to  ft  ate.  On  this  account,  we  cannot  help  thinking  that  the  Teft. 

-v~^the  religious  cftablifhment,  feme  tell  is  neceffary,  feems  in-  members  of  the  legiflative  body  fhouid  be  fubje&ed  to  noT  H 

controvertible,  if  it  be  the  bufinds  of  the  legiflature  to  pre-  religious  tell  whatever,  that  they  may  be  at  freedom  to  re- 
ferve  the  public  peace.  form  the  corruptions  of  the  church,  or  to  exchange  one 

rrf0  it  will  be  replied,  That  the  public  peace  in  Scot-  eftablifhinent  for  another,  fhouid  they  find  fuch  exchange 
land  is  prefer ved  without  a  teft*  -and  that  therefore  a  tell  expedient.  If  this  reafoning  be  juft,  it  will  be  difficult  to 
cannot  be  neceffary  in  England.  This  is  plauiibie,  but  not  vindicate .  that  claufe  of  25  Car.  II.  and  of  1  Geo.  I.  in 
conclufive.  For  forty  years  after  the  Revolution,  there  was  which  it  is  ena&ed,  that  no  member  (hail  vote  or  lit  in  ei- 
in  Scotland  no  denomination  of  Chriftians  but  thofe  of  the  ther  houfe  of  parliament  till  he  hath,  in  the  prefence  of  the 
Prefbyterian  church,  eftablifhed  bylaw,  the  Proteftant  Epif-  houfe,  fubfcribed  and  repeated  the  declaration  againft  trail- 
cooalians,  whole  church  had  been  eftablifhed  prior  to  that  fubftantiation,  the  invocation  of  faints,  and  the  facrifice  of 
event  and  the  adherents  to  the  church  of  Rome.  The  the  mafs.  The  church  of  Rome  is  indeed  a  very  corrupt 
Epifcopalians  and  Papifts  were  effedlually  excluded  from  eve-  fociety  5  but  if  it  be  not  for  the  purity  of  her  dodrinea 
ry  office  in  which  they  could  injure  the  eceleiiaftical  efta-  and  government  that  any  church  is  eftabliihed  in  preference 
bli  fitment,  by  the  fcveral  reftvidions  under  which  they  v;ere  to  all  others,  why  fhouid  that  particular  church  be  preclu- 
laid  on  account  of  their  attachment,  real  or  fuppofed,  ded  from  the  poffibility  of  obtaining  a  legal  eftablifh  merit  in 
to  the  abdicated  family  of  Stuart.  The  penal  laws  opera-  Great  Britain,  even  though  Ihe  were  to  become  molt  accep¬ 
ted  upon  them  more  powerfully  than  a  religious  tell.  It  is  table  to  the  majority  of  all  ranks  in  the  kingdom  ?  The  Eng. 
to  be  obierved  too,  that  in  the  church  of  Scotland,  though  liih  Catholics  have  unquestionably  greater  reafon  to  complain 
her  clergy  are  better  provided  for  than  any  other  parochial  of  this  teft,  than  cither  they  or  the  diftenters  have  to  coin- 
clergy  perhaps  inEurope(A),  there  is  nothing  of thatfolendor  plain  of  the  law  which  requires  every  civil  and  military  offi- 
and  temporal  power  which  in  England  excite  envy  to  cla-  cer  to  receive  the  Lord’s  Supper  in  the  eft  /ldhed  church, 
mour  a °'a !  11  ft  the  eftablilhnient,  under  the  pretence  oi  main-  Tf.st  for  slcids  and  /hhahs.  oee  Chk mi stry,  p.  595*^ 

taining  the  eaufe  of  religious  liberty.  Yet  even  in  Scot-  n°  J549. 

land  a° religious  teft  is  oceafionally  exacted  of  civil  officers.  Test  Liquor r  for  Whits.  See  Lead,  p.  741.  col.  2.  and 
In  the  royal  boroughs  of  that  part  of  the  united  kingdom,  Arsenic,  n'>  16. 

no  man  can  hold  the  office  of  a  magistrate  without  previ-  TEST  ACE  A,  in  the  Linuatan  fyftem  of  natural  hifto- 

o oily  {'wearing  the  burgefs-oath  (fee  Secf.der,  n°  8.)  ;  and  ry,  .the  third  order  of  vermes.  This  order  comprehends  all 
every  inftru&or  of  youth,  whether  in  fchoois  or  colleges,  fheU-fifh  arranged  by  Linnaeus  under  36  genera.  Shell- 
may  be  called  upon  to  qualify  hjmfelf  for  fiis  office,  by  fub-  fiffi  are  animals  with  a  fort  body,  covered  by  or  inclofed  in 
feribing  the  eftablifhed  Confeflion  of  Faith.  The  burgets-  a  firm,  hard,  and  as  it  were  itony  habitation,  compofed,  ac- 
oatli  is  a  more  effectual  teft  than  that  which  is  ^required  of  cording  to  their  three  ieparate  orders,  » ft.  Or  many  parts 
magiftrates  in  England;  for  a  man  might  with  a  fafe  eon-  which  are  ranged  under  the  name  of  tr.u/iivalves  ;  2d,  Of ^ 
fcience  receive  the  facrament  of  the  Lord’s  Supper  occa-  two  parts  which  are  called  bivalves  ;  3d,  Of  one  part  orCetl,ra  r<J 
fionally  in  a  ehurcli,  “  at  which  he  would  not  fwear  to  abide  piece  only,  which  we  call  univalves.  Thofe  parts,  pieces,*/**.  || 
and  defend  the  fame  to  liia/*#\r  end ”  This  teft  appears  to  or  valves,  are  more  or  lefs  moveable  at  the  animal’s  plea- 
us  to  be  neceffary  in  borou/hs,  where  fadion  is  commonly  lure.  The  animals  included  in  theie  hard  habitations  have 
blended  with  fanaticifm  ;  and  if  thofe  fe&aries  which,  at  moftof  them  the  ehaia&eis  of  one  or  other  of  the  genera 
their  firft  appearance  in  1732,  were  infignificant,  if  not  con-  vermium,  and  might  be  reduced  under  the  fame  genera  with 
temptible,  continue  to  multiply,  and  to  imbibe  principles  the  mollufca  :  but  as  thefe  charadevs  are  few,  and  the  (hells 
much  more  pernicious  than  thofe  which  were  held  by  their  very  numerous,  and  different  in  their  form  and  ftrudure,  it 
fathers,  it  may  perhaps  be  found  expedient  to  extend  fome  will  tend  more  to  make  this  part  of  natural  biliary  eafy, 
teft  over  the  whole  country.  to  arrange  the  1‘ubjeds  according  to.  the  dulinctions  of  the 

We  do  not,  however,  by  any  means,  wifh  to  fee  the  facra-  fhells  themielves. 
mental  teft  introduced  into  Scotland.  A  teft  may  be  ne-  There  is  this  farther  confideration  in  favour  of  this  ar- 
ceffary  to  fecure  to  the  church  all  her  rights  and  immuni-  rangement,  viz.  that  the  animals  themielves  are  rarely  feen, 
ties ;  but  to  receive  the  facrament  can  give  her  no  fuch  fe-  and  never  can  be  preferved  in  cabinets  ;  whereas  the  fhells 
curity,  whilft  it  leads  inevitably  to  the  profanation  of  a  fa-  make  a  figure  in  them,  and  great  numbers  have  been  met 
cred  ordinance.  A  much  better  teft  would  be,  to  require  with  empty  of  the  animal. 

every  man,  before  he  be  admitted  to  ail  executive  office,  to  TESTACEOUS,  in  natural  hiftory,  an  epithet  fynony- 
fwear  that  in  the  difeharge  of  it  he  will  be  careful  to  main-  mous  with  Testacea. 

tain  all  the  rights  and  privileges  of  the  church  eftablifhed  In  medicine,  all  preparations  of  fhells,  and  fubftances  of 
by  law.  Such  an  oath  no  fenfible  and  peaceable  diffenter  the  like  kind,  are  called  tejiaceous.  Such  are  powders  of 
could  refufe  ;  for  it  would  not  bind  him  to  communicate  crabs  claws  and  eyes,  pearl,  Sc c.  Dr  Quincy  and  others 
with  the  eftablifhed  church  ;  and  he  cannot  be  ignorant  that  fuppofe  the  virtue  of  all  teftaceous  medicines  to  be  alike; 
it  belongs  not  to  the  executive  government,  but  to  the  le-  that  they  feldom  or  never  enter  the  ladeak,  but  that  the 

giflature,  to  determine  what  fhalL  be  the  religion  of  the  chief  of  their  a&ion  is  in  the  firft  paflkges ;  in  which,  how- 
0  ever* 


(a)  There  are  indeed  many  livings  in  the  church  of  England,  and  probably  in  other  churches,  to  which  nothing  in  the. 
church  of  Scotland  can  be  compared  in  refpedf  of  emolument ;  but  theie  rich  benefices  bear  no  proportion  to  the  number 
of  thofe  which,  in  this  age  of  unavoidable  expcnce,  cannot  afford  to  the  incumbents  the  means  of  decent  iubliftence  as 
gentlemen.  In  the  chureh  of  Scotland  many  livings  amount  to  L.200  each  annually  ;  and  we  have  reaion  to  hope,  that 
when  the  prefer. t  plan  for  augmenting  the  ftipends  of  the  clergy  has  been  extended  over  Scotland,  very  xew  wu  be  below 
L.  100;  whilft  in  England  the  vicarages  and  fmall  redlorics,  from  which  we  have  reafon  to  believe  that  the  incum¬ 
bents  reap  not  L.80  a-year,  greatly  exeeed  in  number  all  the  livings  in  Scotland  :  Nay  we  doubt  if  there  oe  not  upwards* 
cf  a  thoufand  livings  in  England  and  Wales  from  which  the  redior  or  vicar  derives  not  above  L.  50  annually. 
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TVftamcat  they  are  of  great  ufe  in  abforbing  acidities.  Hence 
they  become  of  life  in  fevers,  and  efpecially  in  rectifying 
the  many  dirtempers  in  children,  which  generally  owe  their 
origin  to  fcch  acidities. 

TES  TAMENT)  or  last  will.  Testaments  both  Ju¬ 
ft  inian  and  Sir  Edward  Coke  agree  to  be  fo  called,  becaufe 
they  are  tejlatio  mentis  :  an  etymon  which  feems  to  favour 
too  much  of  conceit  ;  it  being  plainly  a  fubftantive  derived 
from  the  verb  tejl  >ri,  in  like  manner  as  juramentum ,  increment 
turn ,  and  others,  from  other  verbs.  The  definition  of  the 
filcictft.  old  Roman  lawyers  is  much  better  than  their  etymology ; 
Comment,  voluntatis  nofiree  jqfla  fententia  de  eo,  quod  quis  pojl  mortem  fuam 
vol.  in  jier i  velit :  which  may  be  thus  rendered  into  Englifh,  “  the 

legal  declaration  of  a  man’s  intentions,  which  he  wills  to  be 
performed  after  his  death.  ”  It  is  called  fententia ,  to  denote 
the  circumfpedtion  and  prudence  with  which  it  is  fuppofed 
to  be  made  :  it  is  voluntatis  nqflrs  fententia ,  becaufe  its  effi¬ 
cacy  depends  on  its  declaring  the  teftator’s  intention,  whence 
in  Englifh  it  is  emphatically  ftyled  his  will ;  it  is  jujla  fen - 
tmlia ;  that  is,  drawn,  attefted,  and  publifhed,  with  all  due 
folemnities  and  forms  of  law  :  it  is  de  eo>  quod  quis  pojl  mor¬ 
tem  fuam  fieri  ve/it>  becaufe  a  teftament  is  of  no  force  till  af¬ 
ter  the  death  of  the  teftator. 

Thefe  teflaments  are  divided  into  two  forts ;  written, 
2nd  "verbal  or  nuncupative  :  of  which  the  former  is  commit¬ 
ted  to  writing  ;  the  latter  depends  merely  upon  oral  evi¬ 
dence,  being  declared  by  the  teftator  in  extremis ,  before  a 
fufficient  number  of  witneffes,  and  afterwards  reduced  to 
writing. 

But  as  nuncupative  wills  and  codicils  (which  were  for¬ 
merly  more  in  ufe  than  at  prefent  when  the  art  of  writing 
is  become  more  general)  are  liable  to  great  impofitions,  and 
may  occafion  many  perjuries,  the  flatute  of  frauds,  29  Car. 
II.  c.  3.  ena&s,  I.  That  no  written  will  fhall  be  revoked 
or  altered  by  a  fubfequent  nuncupative  one,  except  the 
fame  be  in  the  lifetime  01  the  teftator  reduced  to  writing, 
and  read  over  to  him,  and  approved ;  and  unlefs  the  fame 
be  proved  to  have  been  fo  done  by  the  oaths  of  three  wit- 
nefles  at  the  lead,  who,  by  flatute  4  Sc  5  Anne,  c.  16.  muft 
be  fuch  as  are  admifhble  upon  trials  at  common  law.  2. 
T  hat  no  nuncupative  will  fhall  in  any  wife  be  good,  where 
the  efiate  bequeathed  exceeds  30 1.  unlefs  proved  by  three 
fuch  witneffes,  prefent  at  the  making  thereof  (the  Roman 
law  requiring  feven),  and  unlefs  they  or  fome  of  them  were 
ipecjally  required  to  bear  witnefs  thereto  by  the  teftator 
bimfelf ;  and  unlefs  it  was  made  in  his  laft  ficknefs,  in  his 
own  habitation  or  dv/elling-houfe,  or  where  he  had  been 
previoufiy  refident  ten  days  at  the  leaft,  except  he  be  fur- 
priftd  with  ficknefs  on  a  journey,  or  from  home,  and  dies 
without  returning  to  Ins  dwelling.  3.  That  no  nuncupa¬ 
tive  will  fhall  be  proved  by  the  witneffes  after  fix  months 
from  the  making,  unlefs  it  were  put  in  writing  within  fix 
days.  Nor  fhall  it  be  proved  till  fourteen  days  after  the 
death  of  the  teftator,  nor  till  procefs  hath  firft  iffued  to  call 
in  the  widow,  or  next  of  kin,  to  conteft  it  if  they  think 
proper.  Thus  hath  the  legiflature  provided  agaiuft  any 
fraud  in  fetting  up  nuncupative  wills,  by  fo  numerous  a 
tram  of  requifites,  that  the  thing  itfelf  has  fallen  into  dif- 
ule ;  and  hardly  ever  heard  of,  but  in  the  only  inftauee 
‘where  favour  ought  to  be  fhown  to  it,  when  the  teftator  is 
iiuprifed  by  hidden  and  violent  ficknefs.  The  teftamentary 
‘Words  muft  be  fpoken  with  an  intent  to  bequeath,  not  any 
loofe  idle  dtTcourfc  in  his  illnefs  ;  for  he  muft  require  the 
byftanders  t'o  bear  witnefs  of^ltich  his  intention  :  the  will 
mull  be  made  at  home,  or  among  his  family  or  friends,  1111- 
lels  by  unavoidable  accident,  to  prevent  impofitions  from 
ft  rangers  :  it  mutl  be  in  his  laft  ftekneis  ;  for  if  he  recovers, 
he  may  alter  his  difpofitions,  and  have  time  to  make  a  writ¬ 


ten  will :  it  muft  not  be  proved  at  too  long  a  difxance  frorn^eftamertt. 
the  teftator’s  death,  left  the  words  fhould  efcape  the  memo- 
ry  of  the  witneffes  ;  nor  yet  too  haftily  and  without  notice, 
left  the  family  of  the  teftator  fhould  be  put  to  inconvenience 
or  iurprifed. 

As  to  written  wills,  they  need  not  any  witnefs  of  their 
publication.  We  fpeak  not  here  of  devifes  of  lands,  which 
are  entirely  another  thing,  a  conveyance  by  flatute,  unknown 
to  the  feodal  or  common  iaw,  and.  not  under  the  fame  jurif- 
didlion  as  perfoiial  teflaments.  But  a  teftament  of  chattels, 
written  in  the  teftator’s  own  hand,  though  it  has  neither  his 
name  nor  feal  to  it,  nor  witneffes  prefent  at  its  publication, 
i3  good  ;  provided  fufficient  proof  can  be  had  that  it  is  his 
hand- writing.  And  though  written  in  another  man’s  hand, 
and  never  figned  by  the  teftator,  yet  if  proved  to  be  accord¬ 
ing  to  his  inftru&ions  and  approved  by  him,  it  hath  been 
held  a  good  teftament  of  the  perfonal  ellate.  Yet  it  is  the 
fafer  and  more  prudent  way,  and  leaves  lefs  in  the  breaft  of 
the  ecclefiaftical  judge,  if  it  be  figned  or  fealed  by  the  te¬ 
ftator,  and  publifhed  in  the  prefence  of  witneffes ;  which 
laft  was  always  required  in  the  time  of  BraCton ;  or  rather 
he  in  this  refpeCt  has  implicitly  copied  the  rule  of  the  ci¬ 
vil  law. 

No  teftament  is  of  any  effeCt  till  after  the  death  of  the 
teftator  ;  Nam  Omtie  tejlamentum  morte  confummaturn  fl,  et 
voluntas  tejlatoris  ejl  arnbulatoria  ufque  ad  mortem.  And 
therefore,  if  there  be  many  teftaments,  the  laft  will  over¬ 
throws  all  the  former  ;  but  the  republication  of  a  former 
will  revoke  one  of  a  later  date,  and  eftablifhes  the  firft 
again. 

Regularly,  every  perfon  hath  full  power  and  liberty  to 
make  a  will,  that  is  not  under  fome  fpecial  prohibition  by 
law  or  cuftom  :  which  prohibitions  are  principally  upon 
three  accounts  ;  for  want  of  fufficient  diferetion  ;  for  want 
of  fufficient  liberty  and  free-will ;  and  on  account  of  crimi¬ 
nal  conduct. 

1.  In  the  firft  fpecies  are  to  be  reckoned  infants,  under 
the  age  of  14  if  males,  and  12  if  females  ;  which  is  the  rule 
of  the  civil  law.  For  though  fome  of  our  common  lawyers 
have  held  that  an  infant  of  any  age  (even  four  years  old) 
might  make  a  teftament,  and  otheis  have  denied  that  under 
j8  he  is  capable  ;  yet  as  the  ecclefiaftical  court  is  the  judge 
of  every  teftator’s  capacity,  this  cafe  muft  be  governed  by 
the  rules  of  the  ecclefiaftical  law.  So  that  no  objection  can 
be  admitted  10  the  will  of  an  infant  of  14,  merely  for  want 
or  age  ;  but  if  the  teftator  was  not  of  fufficient  diferetion, 
whether  at  the  age  of  14  or  24,  that  will  overthrow  his 
teftament.  Madmen,  or  otherwise  non  compotes ,  idiots  or 
natural  fools,  perfons  grown  childifh  by  reafon  of  old  a^e 
or  diftemper,  luch  as  have  their  fenfes  befotted  with  drunk- 
ennels,  —  all  thefe  are  incapable,  by  reafon  of  mental  dilabi¬ 
lity,  to  make  any  will  fo  long  as  fucli  difability  lafts.  •  To 
this  clafs  alfo  may  l)e  referred  fucli  perfons  as  are  born 
deaf,  blind,  and  dumb  ;  who,  as  they  have  always  wanted 
the  common  inlets  of  underllanding,  are  incapable  of  ha¬ 
ving  ammum  tejlandi ,  and  their  teftaments  are  therefore 
void. 

2.  Such  perfons  as  are  intertable  for  want  of  liberty  or 
freedom  of  will,  by  the  civil  law  are  of  various  kinds;  as 
prifoners,  captives,  and  the  like.  But  the  law  of  England 
does  not  make  inch  perfons  abfoiutely  intertable  ;  but  only 
leaves  it  to  the  diferetion  of  the  court  to  judge  upon  the 
confideration  of  their  particular  circumftances  of  duiefs, 
whether  or  no  fucli  perfons  could  be  fuppofed  to  have  libe¬ 
rum  anirnum  tfjlandi.  And,  with  regard  to  feme- coverts, 
our  laws  differ  ftill  more  materially  from  the  civil.  Among 
the  Romans  there  was  no  diftinCtion  ;  a  married  woman  was 
as  capable  of  bequeathing  as  a  feme-foie.  But  with  us  a 

3  D  2  married 
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Teftament.  married  Womarf  is  not  only  utterly  incapable  ef  deviling 

1,J"J  v - lands,  being  excepted  out  of  the  llatute  of  wills,  34  &  35 

Hen.  VIII.  c.  5.  but  alfo  lhe  is  incapable  of  making  a  te- 
ftament  of  chattels,  without  the  licence  of  her  hufbnnd.  For 
all  het  perfonal  chattels  are  abfolutely  his  own ;  and  he  may 
difpofe  of  her  chattels  real,  or  fhall  have  them  to  himfelf  if 
he  furvives  her  :  it  would  be  therefore  extremely  inconfillent 
to  give  her  a  power  of  defeating  that  provifion  of  the  Jaw, 
by  bequeathing  thofe  chattels  to  another.  The  queen-con- 
fort  is  an  exception  to  this  general  rule,  for  fhe  may  difpofe 
of  her  chattels  by  will,  without  the  confent  of  her  lord  ;  and 
any  feme-covert  may  make  her  will  of  goods  which  are  in 
her  pofleffion  in  auter  droit ,  as  executrix  or  adminiftratrix  ; 
for  thefe  can  never  be  the  property  of  the  hufband  :  and  if 
file  has  any  pin-money  or  feparate  maintenance,  it  is  faid  the 
may  difp  jfe  of  her  favings  thereout  by  teftament,  with¬ 
out  the  control  of  her  hufband.  But  if  a  feme-fole  makes 
her  will,  and  afterwards  marries,  fuch  lubfequent  marriage 
is  efteemed  a  revocation  in  law,  and  entirely  vacates  the 
will. 

3.  Perfons  incapable  of  making  teftaments  on  account  of 
their  criminal  conduft,  are  in  the  firft  place  all  traitors 
and  felons,  from  the  time  of  conviction  ;  for  then  their 
goods  and  chattels  are  no  longer  at  their  own  difpoial,  but 
forfeited  to  the  king.  Neither  can  a  felo  de  ft  make  a  will 
of  goods  and  chattels,  for  they  are  forfeited  by  the  act  and 
manner  of  his  death  ;  but  he  may  make  a  devife  of  his  lands, 
for  they,  are  not  fubjeCt  to  any  forfeiture.  Outlaws  alfo, 
though  it  be  but  for  debt,  are  incapable  of  making  a  will 
fo  long  as  the  outlawiy  fublifts,  for  their  goods  and  chattels 
are  forfeited  during  that  time.  As  for  perfons  guilty  of 
other  crimes,  Ihort  of  felony,  who  are  by  the  civil  law  pre¬ 
cluded  from  making  teftaments  (as  ufurers,  libellers,  and 
others  of  a  worfe  ftamp),  at  the  common  law  their  tefta- 
ments  may  be  good.  And  In  general  the  rule  is,  and  has 
been  fo  at  lead  ever  knee  GlanviPs  time,  quod  fiber  a  Jitcujuf- 
cunque  ultima  voluntas .. 

Teftaments  may  be  avoided  three  ways:-  1.  If  made  by  a 
perfon  labouring  under  any  of  the  incapacities  before-men¬ 
tioned  ;  2...  By  making  another  teftament  of  a  later  date  ; 
and*  3.  By  cancelling  or  revoking  it.  For  though  I  make 
a  laft  will  and  teflament  irrevocable  in  the  ftrongeft  words, 
yet  I  am  at  liberty  to  revoke  it  ;  becaufe  my  own  a£t  or 
words  cannot  alter  the  difpofition  or  law,  fo  as  to  make  that 
irrevocable  which  is  in  its  own  nature  revocable.  For  this, 
faith  lord  Bacon,  would  be  for  a  man  to  deprive  himfelf  of  that 
which,  of  all  other  things,  is  moll  incident  to  human  con¬ 
dition  ;  and  that  is,  alteration  or  repentance.  It  hath  alfo 
been  held,  that,  .without  an  exprefs  revocation,  if  a  man, 
who  hath  made  his  will,  afterwards  marries  and  hath  a  child, 
this  is  a  prefumptive  or  implied  revocation  of  his  former 
will  which  he  made  in  his  fate  of  celibacy.  The  Romans 
were.  alfo.  wont  to  lay  afide  teftaments  as  being  inofjiricja , 
deficient  in  natural  duty,  if  they  difinherited  or  totally  pafF- 
ed  by  (without  affigmn g  a  true  and  fufficient  reafon)  any 
f  the  children,  of  the  teftator.  But  if  the  child  had  any 
legacy,  though  ever  fo  fmall,  it  was  a  proof  that  the  teftator 
had  not  loft  his  memory  or  his  reafon,  which,  other  wife  the 
law  prefumed;  but  was  then,  fuppofed  to  have  added  thus 
for  fome  fubftantial  caufe  :  and  in,  fuch  cafe  n &  querela  inoffi- 
ciojt  tejtamenti  was  allowed.  Hence  probably  has  arifen  that 
greund.efs  vulgar  error  of  the  neceflity  of  leaving  the  heir  a 
ftrllmg,  or  fome  other  exprefs  legacy,  in  order  to  difinherit 
him  equally  ;.  whereas,  the  law  of  England  makes  no  fuch 
wild  fuppofition  of  forgetfulnefs  or  infanity  ;  and  therefore, 
though  the  heir  or  next  of  kin  be  totally  omitted,  it  admits 
ao  tnojjicioji  to  fet  afide  fuch  a  teftament. 

Testament,  in  Sects  law.  See  Law,  n?  clxxxi.  2.  &c. 


Testament  (Old  and  New).  See  Bible  and  ScRiP-Teftament 

TORE.  I! 

I  Eb  TATOR,  the  perfon  who  makes  his  will  and  tefta- 1 U(*°* 
ment. 

TESTER,  Teston,  the  name  of  a  coin  ftruck  in  France 
hJ  bj°lbs  XII.  in  15 13,  and  in  Scotland  in  the  time  of 
brands  II.  and  Mary  queen  of  Scotland,  fo  called  from  the 
head  of  the  king,  which  was  engraved  upon  it.  The  filver 
it.  contained  was  n  deniers  18  grains,  its  weight  7  de- 
niers  1  r|  grains,  and  its  value  10  i'ols.  The  coinage  of  it 
was  prohibited  by  Henry  III.  in  1575,  when  the  value  of 
it  was  augmented  to  14  fols  fix  deniets.  The  teflon  or  te¬ 
ller  among  us  was  rated  at  1 2d.  in  the  reign  of  Henry  VIII. 
and  afterwards  redueed  to  6d. 

TESTES,  in  anatomy,  the  tefticles.  See  the  next  ar¬ 
ticle. 

TESTICLE  (tejlis),  a  double  part  in  animals  of  the 
male  kind  ferving  for  the  office  of  generation. — See  Ana¬ 
tomy,  n°  107.  They  are  called  tejlicles ,  by  diminution  of 
tejltsy  “  witnelTes  as  giving  teftimony  of  virility.  The 
Greeks  call  them  didymi>  or  “  twins.” 

In  man  and  moft  animals,  the  tefticles  are  exterior  ;  in 
fome,  as  fowls,  interior.  Some  men  have  only  one,  ordina¬ 
rily  they  have  two  ;  fome  have  naturally  had  three  ;  nay,  ana- 
tomifts  affnre  us  they  have  known  four. 

TESTIMONY.  See  Logic,  ng  29.  and  Metaphy- 
sics,  n°  1 35 — 138. 

Testimony,  in  law.  See  Evidence. 

TESTUDO,  .the  Tortoise,  in  zoology;  a  genus  be¬ 
longing  to  the  clals  of  amphibia ,  and  order  of  reptilia.  'Hie 
body  has  a.  tail,  and  is  defended  with  a  bony  or  coriaceous 
covering.  The  mouth  has  naked  mandibles  without  teeth. 

'I  here  are  33  foecics,  of  which  the  mi  das  or  common  fea- 
turtle  is  the  moft  remarkable.  It  is  found  in  the  ifland  of 
Afcenfion  and  other  places  in  the  South  Sea.  The  Ihell  is 
fo  very  ftrong  that  it  can  carry  more  than  6oolbs.  on  its 
back,  or  as  many  men  as  can  ftand  on  it  loaded.  It  digs 
round  holes  in  the  fand,  in  which  it  lays  a  vaft  numbei  of 
eggs  yearly,  to  the  amount  of  1000,  it  is  faid.  It  broods 
on  them  during  the  night.  Its  fielh  is  of  a  greeuifh  colour, 
makes  excellent  food,  and  is  the  favourite  difh  of  tailors 
as  well  as  of  epicures.  It  lives  on  cuttle  and  Ihell  filh,  and 
grows  to  a  prodigious  fize,  fome  having  been  found  to  weigh 
480  lbs. 

The  Americans  find  fo  good  account  in  catching  turtle, 
that  they  have  made  themfelves  very  expert  at  it :  they 
watch  them  from  their  nefts  on  fhore,  in  moon-light  nights; 
and,  before  they  reach  the  fea,  turn  them  on  their  backs, 
and  leave  them  till  morning ;  when  they  are  fure  to  find 
them,  fince  they  are  utterly  unable  to  recover  their  former 
pofture  :  at  other  times  they  hunt  them  in  boats,  with  a 
peculiar  kind  of  fpear,  linking  them  with  it  through  the 
Ihell ;  and  as  there  is  a  cord  faftened  to  the  fpear,  they  are 
taken  much  in  the  lame  manner  as  the  whales. 

Mr  White,  in  his  Natural  Hiftory  of  Selborne,  mentions 
a  land-tortoife  which  had  been  kept  for  30  years  at  Ringmer 
near  Lewes.  It  retired  under  ground  about  the  middle  of 
November,  and  came  forth  again  about  the  middle  of  April. 

At  its  firft  appearance  in  fpring  it  Ihowed  little  inclination 
for  food;  in  the  height  of  lummer  it  became  voracious;  its 
appetite  again  diminilhed  toward  autumn,  fo  that  for  the  laft 
fix  weeks  it  fcarcely  ate  any  thing  at  all.  It  Ijved  chiefly 
on  milky  plants,  fuch  as  lettuces,  dandelions,  and  iow*thiftlea. 

Nothing  furprifed  Mr  White  more  than  the  extreme  timi¬ 
dity  it  always  Ihowed  for  rain  ;  for  though  it  had  a  Ihell 
that  would  fecure  it  againft  the  wheel  of  a  loaded  cart,  yet 
it  difeovered  as  much  folicitude  about  rain  as  a  fine  lady 
dr, died  in  her  bell  attire,  Ihuffling  away  on  the  firft  fprink- 
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Teftudo  lings,  and  running  its  head  up  in  a  corner.  It  not  only 
II  .  fiept  during  winter,  but  for  a  great  part  of  the  fummer  ;  for 
jragoma.^  went  to  ^ed  {n  t[ie  longer  days  at  four  in  the  morning, 
and  often  did  not  Hir  in  the  morning  till  it  was  late.  There 
was  one  feafon  ufually  about  the  beginning  of  June  when 
its  exertions  were  remarkable.  It  then  rofe  by  five  in  the 
morning,  and  walked  on  tip  toe,  traverfmg  the  garden,  ex¬ 
amining  every  wicket  and  interfiice  in  the  fences.  The 
motives  that  led  it  to  thefe  rambles  feemed  to  be  of  the 
amorous  kind.  Mr  White  fays  it  was  an  excellent 
weather-glafs  ;  for  whenever  it  walked  upright  and  fed  with 
great  avidity  in  the  morning,  u  rained  before  night.  It 
firowed  great  fagacity  in  difeerning  thofe  who  did  it  kind 
offices ;  tor  whenever  the  old  lady  who  had  fed  it  for  30 
years  came  in  fight,  it  hobbled  towards  her  with  awkward 
alacrity.. 

Testudo,  in  antiquity,  was  particularly  ufed  among  the 
poets,  See.  for  the  ancient  lyre  ;  becaufe  it  was  originally 
made  by  its  inventor  Mercury,  of  the  black  or  hollow  of 
the  teftudo  aquatica,  ©r  fea-tortoife,  which  he  accidentally 
found  on  the  banks  of  the  river  Nile.  See  Lyre. 

Testudo,  in  the  military  art  of  the  ancients,  was  a  kind 
of  cover  or  fcreengwhich  the  fold-iers,  ^  gr .  a  whole  com¬ 
pany,  made  themielves  of  their  bucklers,  by  holding  them 
up  over  their  heads,  and  Handing  clofe  to  each  other.  This 
expedient  ferved  to  fnelter  them  from  darts,  Hones,  &c. 
thrown  upon  them,  dpecially  thofe  thrown  from  above, 
when  they  went  to  the  affault. 

Testudo,  was  all©  a  kind  of  large  wooden  tower  which 
moved  on  feveral  wheels,  and  was  covered  with  bullock  hides, 
ferving  to  fhelter  the  foldiers  when  they  approached  the 
walls  to  mine  them,  or  to  batter  them  with  rams.  It  was 
called  tejiudoi  fromrthe  Hrength  of  its  roof,  which  covered 
the  workmen  hs  the  Hiell  does  the  tortoife. 

TETANUS,  a  dreadful  fpafmodic  diforder,  in  which  the 
whole  body  becomes  rigid  and  inflexible.  It  moH  common¬ 
ly  proves  mortal.  See  Medicine,  n°  279. 

TEiTIYS,  a  genus  ot  infedls  belonging  to  the  clafs  of 
verm  Sy  and  order  of  mollufca .  The  body  is  oblong,  flcfhy, 
and  without  feet;  the  mouth  coniiHs  of  a  cylindiical  pio- 
bofeis  under  the  duplicature  of  a  lip;  and  there  are  two 
foramina  at  the  left  fide  of  the  neck.  The  fpecies  are  two, 
both  inhabitants  of  the  ocean. 

TETR  AC  ERA,  in  botany ;  a  genus  of  plants  belong, 
ing  to  the  clafs  of  po/yandria,  and  order  of  tetragynia ,  and  in 
the  natural  fyltem  ranging  under  the  doubtful.  'The  calyx 
is  hexaphyllous,  and  the  capfules  four.  There  is  only  one 
fpecies*  the  volnbilis. 

TETR. ADYNAMIA,  c<  four,”  and  Swocfnc 

11  power”),  four  powers;  the  name  of  the  15th  clafs  in 
Linnoeus’s  Sexual  SyHem,  confining  of  pk*its  with  herma¬ 
phrodite  flowers,  having  fix  Hamina,  four  of  which  are  long, 
and  two  fliort  ;  it  correlponds  to  the  Jiliquo/je  of  Ray,  and 
cruciformes  of  Tournefort.  All  the  fpecies  belonging  to  this 
clals  aie  diltinguifhed  by  crucifoim  flowers.  It  comprehends 
two  orders,  gymnofpermia ,  thofe  plants  which  have  naked 
ieeds,  being  four  in  number,  (except  phryma  which  is  mo- 
nofpermous)  ;  and  angio/pennia ,  which  contains  thofe  plants 
the  feeds  of  which  are  incloied  in  a  capfule.  See  Botany, 
p.  ^30 

TETRAGONIA,  in  botany ;  a  genus  of  plants  be¬ 
longing  to  the  clals  of  icofondriay  and  order  of  monogyma  ; 
and  in  the  natural  fy Hem  ranging  under  the  13th  order,  yW. 
culenta.'  1  he  calyx  is  divided  into  three,  four,  or  five  parts. 

I  here  is  no  corolla  ;  the  drupe  is  beneath,  and  the  nut  three 
or  eight- celled.  There  are  feven  fpecies  ;  the  puticofa,  de- 
cumbens,  herbacea,  echinata*  expanfa,  cryfiallina,  and  the 
Japonica. 


TETR  AGRAMMATON,  a  denomi-Tetragraftt* 

nation  given  by  the  Greeks  to  the  Hebrew  name  of  God  nicU011 
nln\  “  Jehovo”  becauie  in  the  Hebrew  it  confiits  of  four  let-  B . 
ten.  letrao‘  j 

TETRAGYNIA,  (rtaffxgff,  <(  four,”  an^  yvw  <(  a  wo¬ 
man”)  ;  the  name  of  an  order,  or  fecondary  divifion  in 
the  4th,  5th,  6th,  8th,  and  13th  claiTes  in  the  Sexual 
SyHem  ;  coniifling  of  plants  which,  to  the  clafiic  character, 
whatever  it  is,  add  the  circumHance  of  having  four  ftyles  or 
female  organs.  Herb-paris  and  grais  of  ParnafTus  furnilh 
examples. 

I  E  I  RANDRIA,  (rtco-apts  “  four,”  and  a  man 
or  hufband”)  ;  the  name  of  the  fourth  clafs  in  Linnaeus's 
Sexual  Syllem,  confiding  of  plants  with  hermaphrodite 
flowers,  which  have  four  Hamina  or  male  organs  that  are  of 
equal  length.  In  this  laH  circumHance  confiits  the  main 
difference,  according  to  Linnaeus,  between  the  plants  of  the 
clafs  in  qneflion  and  thofe  of  the  1 4th  clafs  didynarma ,  in 
which  the  four  Hamina  are  of  unequal  length,  two  of  them 
being  long,  and  two  fhoit. — The  orders  of  this  numerous 
clals  are  three,  founded  upon  the  number  of  Hyles  or  ernale 
organs.  Scabious,  teazel,  barren- wort,  the  Harry  plants  of 
Ray,  and  the  greater  number  of  genera  in  this  clafs,  have 
one  Hyle  ;  dodder  and  hypecourn  have  two  ;  holly  and  a 
few  others  have  four. 

TE  I  RAO,  in  ornithology  ;  a  genus  of  birds  belonging 
to  the  order  of  galling ,  and  is  thus  characterized  by  Lirir- 
nseus  :  There  is  a  foot  near  the  eyes  naked  or  papilloie,  or 
covered,  though  more  rarely,  with  feathers.  Gmelin  has 
enumerated  about  66  fpecies.  The  genus  tetrao  compre¬ 
hended  both  the  grous,  partridge,  and  quail;  but  Dr  Latham* 
with  great  judgment  and  propriety,  has  made  two  genera  of 
them,  under  the  names  of  tetrao ,  comprehending  the  grous  ; 
and  perdtxy  comprehending  the  partridge  and  quail.  Dr 
Latham  thus  dillinguilhes  the  genus  tetrao  ;  The  bill  is  like 
a  crooked  cone,  with  a  naked  fcarlct  fk in  above  each  eye» 
and  the  feet  feathered  to  the  toes.  The  perdix  he  cha¬ 
racterizes  by  a  bill  convex,  ftrong,  and  fhort ;  the  noHrils 
are  covered  above  with  a  callous  prominent  rim  ;  the  orbits 
are  papillofe  ;  the  feet  naked,  and  molt  of  the  fpecies  are 
f urn ifhed  with  fpurs.  He  reckons  20  fpecies  under  the 
tetraOy  and  48  under  the  perdix .  As  we  highly  approve  of 
this  new  arrangement  of  Dr  Latham,  we  are  difpofed  to 
follow  it  ;  but  as  a  reference  has  been  made  from  Perdix 
to  this  place,  it  is  proper  that  we  Ihould  alfo  give  iome  ac¬ 
count  of  that  genus. 

I.  Tetrao.  Ol  this  genus  the  following  fpecies  are 
found  irr  Britain  1,  1.  The  urogalluSy  or  wood  cock,  inhabits 
woody  and  mountainous  countries ;  in,  particular,  foreHs  of 
pines,  birch- trees,  and  junipers  feeding  on  the  tops  ot  the 
former  and  berries  of  the  latter;  the  hrit  often  infedls  the 
fltfh  with  fuck  a  taHe  as  to  render  it  fcarcely  eatable.  I11 
the  fpring  it  calls  the  females  to  its  haunts  with  a  loud  and 
fill  ill  voice  ;  and  is  at  that  time  fo  very  inattentive  to  its 
laiety,  as  to  be  very  eafrly  /hot.  It  Hands  perched  on  a  tree, 
and  defeends  to  the  females  on  their  firli  appearance.  They 
lay  from  8  to  16  eggs ;  eight  at  the  fir H,,  and  more  as  they 
advance  in  age* 

This  bird  is  common  to  Scandinavia,  Germany,  France,, 
and  feveral  parts  of  the  Alps.  It  is  found  in  no  other 
part  of  Great  Britain  than  the  Highlands  of  Scotland,, 
north  of  Invernefs  -»  and  is  very  rare  even  in  thole  parts. 

It  is  there  known  by  the  name  of  'aperc  dzte,  aaer-caizie* 
and  in  the  old  law-books  caperkally  ;  the  lafi  fignifying  the 
horfe  of  the  woods  :  this  fpecies  being,  in  comparifon  of 
othersof  the  genus,  pre-eminently  large." 

The  length  of  the  male  is  two  feet  nine  inches ita 
weight  fometimes  14  pounds.  The  female  is  much  lefs, 

the 
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T*trao.  fhe  length  being  tmly  26  inches.  The  Texes  differ  alfo 
greatly  in  colours.  The  bill  of  the  male  is  of  a  pale  yel- 
« low  ;  the  head,  neck,  and  hack,  are  elegantly  marked,  (lender 
lines  of  grey  and  black  running  tranfverfely.  The  upper 
part  of  the  breall  is  of  a  rich  gloffy  green  ;  the  reft  of  the 
bread  and  the  belly  black,  mixed  with  Tome  white  feathers; 
the  Tides  are  marked  like  the  neck ;  the  coverts  of  the 
wing-s  croffed  with  undulated  lines  of  black  and  reddsfh 
brown  ;  the  exterior  webs  of  the  greater  quill  feathers  are 
black  :  the  tail  confifts  of  1  8  feather?,  the  -middle  of  which 
is  the  Ion  rell  ;  theft*  are  black,  marked  on  each  fide  with  a 
few  white  fpots.  The  legs  are  very  ftrong,  and  covered 
’with  brown  feathers;  fhe  edges  of  the  toes  are  pc&inated. 
—  Of  the  fehiule,  the  bill  is  dufky;  the  throat  red  ;  the 
bead,  neck,  and  back,  are  marked  with  tranfverfe  bars  of 
red  and  black  :  the  bread  lias  fome  white  fpots  on  it,  and 
the  lower  part  is  of  a  plain  orange  colour  ;  the  belly  is  bar¬ 
red  with  pale  orange  and  black  ;  the  tips  of  the  feathers 
tire  white.  The  tail  is  of  a  deep  nift-colour  barred  with 
black,  tipped  with  white,  and  coniifts  of  16  feathers. 

2.  The  tetris ,  black  grous,  or  black-cock,  like  the  former 
fpecies,  is  fond  of  woody  and  mountainous  fituations  ; 
■feeding  on  bilberries  and  other  mountain  fruits,  and  in  the 
winter  on  the  tops  of  the  heath.  In  the  dimmer  they  fre¬ 
quently  defeend  from  the  hills  to  feed  on  corn.  They  never 
pair  :  but  in  the  fpiing  the  male  gets  upon  Tome  eminence, 
crows  and  claps  Ins  wings  ;  on  which  ftgnal  all  the  females 
within  hearing  rcfoit  to  him.  The  hen  lays  feldom  more 
than  fix  or  feven  eggs.  When  the  female  is  obliged,  during 
the  time  of  incubation,  to  leave  her  eggs  in  queft  of  food, 
The  covers  them  up  To  artfully  with  mofs  or  dry  leaves, 
that  it  is  very  difficult  to  difeover  them.  On  this  occafion 
fhe  is  extremely  tame  and  tranquil,  however  wild  and  timo¬ 
rous  at  other  times.  She  often  keeps  to  her  neft,  though 
firangers  attempt  to  drag  her  away.  As  Toon  as  the 
young  ones  are  hatched,  they  are  Teen  running  with  extreme 
agility  after  the  mother,  though  fometimes  they  are  not 
entirely  di [engaged  from  the  (hell.  The  hen  leads  them 
forwards  for  the  firft  time  into  the  woods,  to  (how  them 
ant’s  eggs  and  the  wild  mountain-berries,  which,  while 
young,  are  their  only  food.  As  they  grow  older  their  ap- 
petities  grow  ffrongcr,  and  they  then  feed  upon  the  tops  of 
heather  and  the  cones  of  the  pine-tree.  In  this  manner 
they  foon  come  to  perfe&ion  :  they  are  hardy  birds,  their 
food  lies  every  where  before  them,  and  it  would  feem  that 
they  fhould  increafe  in  great  abundance.  But  this  is  not 
the  cafe  ;  their  numbers  are  thinned  by  rapacious  birds  and 
beafts  of  every  kind,  and  {till  more  by  their  own  falacious 
con  tells. —As  foon  as  the  hatching  is  over,  which  the  fe¬ 
male  performs  in  the  manner  of  an  hen,  the  whole  brood 
follows  the  mother  for  about  a  month  or  two  ;  at  the  end 
of  which  the  young  males  entirely  forfake  her,  and  keep  in 
great  harmony  together  till  the  beginning  of  fpriug.  At 
this  feafon  they  begin  for  the  firft  time  to  feel  the  asnorous 
paffions;  and  then  adieu  to  all  their  former  friendfhipsl  They 
begin  to  confider  each  other  as  rivals  ;  and  the  rage  of  con¬ 
cupiscence  quite  extmguiflies  the  fpirit  of  fociety.  They 
fight  each  other  like  game-cocks ;  and  at  that  time  are  fo 
inattentive  to  their  own  fafety,  that  it  often  happens  that 
two  or  three  of  them  are  killed  at  a  (hot.  It  is  probable, 
that  in  thefe  contetts  the  bird  which  comes  off  victorious 
takes  poffeffion  of  the  female  feraglio,  as  it  is  certain  they 
have  no  faithful  attachments. 

An  old  black  cock  is  in  length  22  inches,  and  weighs 
near  four  pounds.  The  bill  is  dufky  ;  and  the  plumage  of 
the  whole  body  black,  globed  over  the  neck  and  rump  with 
a  fhining  blue.  The  coverts  of  the  wings  are  of  a"  dufky 


brown  ;  the  inner  coverts  white  ;  the  thighs  and  legs  are  Tetrao. 
covered  with  dark  brown  feathers  ;  the  toes  refemble  thofe 
of  the  former  fpecies.  The  tail  confifts  of  16  black  feathers, 
and  is  much  forked  ;  the  exterior  feathers  bend  greatly 
outwards,  and  their  ends  feem  as  if  cut  off.— -The  female 
weighs  only  two  pounds  ;  and  its  length  is  one  foot  fix 
inches.  The  head  and  neck  are  marked  with  alternate  bars 
of  dull  red  and  black  ;  the  bread  with  duflty  black  and 
white  ;  but  the  lath  predominates.  The  back,  coverts  of 
the  wings,  and  tail,  arc  of  the  fame  colours  as  the  neck, 
but  the  red  is  deeper.  The  tail  is  ilightly  forked  ;  it  con- 
frits  of  18  feathers  variegated  with  red  and  black.  The 
feathers  under  the  tail  are  white,  marked  with  a  few  bars  of 
black  and  orange.  This  bird  hatches  its  young  late  in  the 
luinrner.  It  lays  from  fix  to  eight  eggs,  of  a  dull  yellowifh 
white  colour,  -marked  with  numbers  of  very  irnall  ferruginous 
{peeks ;  and  towards  the  fmaller  end  with  fome  blotches  of 
the  fame  hue. 

3.  Th tfcoticusy  red  game,  or  moor-fowl,  is  peculiar  to  the 
Britifh  iflands.  The  male  weighs  about  19  ounces  ;  and  is 
in  length  15b  Inches.  The  bill  is  black  ;  the  irides  hazel- 
coloured.  The  throat  is  red.  The  plumage  on  the  head 
and  neck  is  of  a  light  tawny  red  ;  each  feather  is  marked 
with  fcveral  tranfverfe  bars  of  black.  The  back  and  fca- 
ptilar  feathers  are  of  a  deeper  red  ;  and  on  the  middle  of  each 
feather  is  a  large  black  fpot ;  the  bread  and  belly  are  of  a  dull 
purplifh  brown,  croffed  with  numerous  narrow  dufky  lines;  the 
quill-feathers  are  dufky ;  the  tail  confifts  of  1 6  feathers  of  an 
equal  length*  all  of  them  (except  the  four  middlemoft)  arc 
black,  and  the  middle  feathers  are  barred  with  red  :  the 
thighs  are  of  a  pale  red,  barred  obfeurriy  with  black;  the 
legs  and  feet  clothed  to  the  very  claws  with  thick  foft  white 
feathers.  1  he  claws  are  whitifh,  very  broad  and  ftrong. 

The  female  weighs  only  r  5  ounces. — The  colours  in  general 
are  duller  than  thofe  of  the  male  :  the  bread  and  belly  arc 
fpotted  with  white  ;  and  the  tips  of  fome  of  the  coverts  of 
the  wings  are  of  the  fame  colour.— Thefe  birds  pair  111  the 
fpring,  and  lay  from  Ox  to  ten  eggs.  The  young  brood 
follow  the  hen  the  whole  dimmer;  in  the  winter  they  join 
in  flocks  of  40  or  5c,  and  become  remarkably  fhy  and  wild; 
they  always  keep  on  the  tops  of  the  hills,  are  fcarce  ever 
found  on  the  Odes,  dnd  never  defeend  into  the  valleys. 

Their  food  is  the  mountain- berries  and  tops  of  the  heath. 

4.  The  lagopusy  white  game  or  ptarmigan,  is  » 5  inches  in 
length,  and  weighs  19  ounces.  Its  plumage  is  of  a  pale 
brown  or  afh  colour,  elegantly  croffed  or  motled  with  imall 
dufky  fpots  and  minute  bars  5  the  head  and  neck  with  broad 
bars  of  black,  rud  colour,  and  white  ;  the  belly  and  wings 
are  white,  but  the  fhaf:«s  of  the  greater  quill-feathers  black. 

In  the  male,  the  grey  colour  predominates,  except  on  the  head 
and  neck,  where  there  is  a  great  mixture  of  red,  with  bars 
of  white.  The  females  and  young  birds  have  a  great  deal 
of  rufl-coiour  in  them.  The  tail  confids  of  16  feathers; 
the  two  middle  of  which  are  afh-coloured,  motled  with 
black,  and  tipped  with  white  ;  the  two  next  black,  (lightly 
marked  with  white  at  their  ends,  the  reft  wholly  black  :  the 
feathers  incumbent  on  the  tail  aie  white,  and  alnioft  entirely 
cover  it. 

Ptarmigans  are  found  in  thefe  kingdoms  only  on  the 
fummits  of  the  hi .» hell  hills  of  the  Highlands  ol  Scotland, 
of  the  Hebrides,  and  Orkneys  :  and  a  few  ftiil  inhabit  the 
lofty  hills  near  Kefwick  in  Cumberland  as  well  as  the 
mountains  of  Wales.  They  live  amidfl  the  rocks,  perching 
on  the  grey  ftones,  the  general  colour  of  the  ftrata  in  thole 
exalted  fituations.  ThCy  are  very  filly  birds  ;  fo  tame  as 
to  bear  driving  like  poultry  ;  and,  if  provoked  to  rife,  take 
very  fhort  flights,  making  a  great  circuit  like  pigeons. 

Like 
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Tetrao,  Like  the  worn,  they  keep  in  firiall  packs  ;  but  never,  like 

—v — ~  thofe  birds,  take  flicker  in  the  heath,  but  beneath  look 
ftones.  To  the  take  they  fcarce  differ  from  a  grous. 

Theft  birds  are  called  by  Pliny  lagopi ,  their  feet  being 
clothed  with  feathers  to  the  claws,  as  the  hare’s  are  with 
fur  :  the  nails  are  long,  broad,  and  hollow.  The  firft  cir- 
cumftance  guards  them  from  the  vigour  of  the  winter  ;  the 
latter  enables  them  to  form  a  lodge  under  the  fnow,  where 
they  lie  in  heaps  to  protect  themfelvcs  from  the  cold.  The  feet 
of  the  grous  are  clothed  in  the  fame  manner  ;  but  tliofe  of 
the  two  11  it  fpccies  here  deicribed,  which  perch  upon  trees, 
are  naked,  the  kgs  only  being  feathered,  not  being  in  want 
of  fucli  a  protection. 

II.  Pjesrdix,  comprehends  both  the  partridge  and  quail. 

The  common  partridge  is  fo  well  known  that  a  descrip¬ 
tion  of  it  is  unneceflary,  and  we  have-not  room  to  defcTbe 
the  foreign  fpeciea.  Wc  refer  tliofe  who  wifh  complete  in¬ 
fo’  mation  to  the  accurate  and  valuable  Syftcm  oiOrnithology 
publifhed  by  Dr  Latham.  T  he  fekntific  mnithclo  gift  will 
find  much  fatisfnftion  in  his  Index  Omithologus ,  published 
in  2  vols  gto  ;  and  he  who  wifhes  to  be  acquainted  with  the 
nature  and  diipofitions  of  birds,  will  read  his  Synopjis  with 
pkaiiu'e,  publifhed  in  7  vols  ;to. 

The  following  general  account  of  the  partridge  will  fuf- 
fice  :  “  Thde  birds  (fays  WilJughby)  hold  the  principal 
place  in  the  ftafts  and  entertainments  of  princes ;  without 
which  their  leads  are  efteemed  ignoble,  vulgar,  and  of  no 
account.  The  Frenchmen  do  fo  highly  value,  and  are  fo 
fond  of  the  partridge,  that  if  they  be  wanting,  they  utteilv 
flight  and  defpife  the  belt  fpread  tables;  as  if  there  could 
be  no  feaft  without  them.”  But  however  this  might  be  in 
the  times  of  our  hillorian,  the  partridge  is  now  too  common 
in  France  to  be  confidered  as  a  de!icacyr ;  and  this,  as  well 
as  every  other  Ample  dirh,  is  explode-d  for  luxuries  of  a 
more  compound  invention.  In  England,  where  the  part¬ 
ridge  is  much  Icarcer,  and  a  great  deal  dearer,  it  is  Hill  a 
favourite  delicacy  at  the  tables  of  the  rich  ;  and  the  defire 
of  keeping  it  to  thcmklves  has  induced  them  to  make  laws 
for  its  preservation,  no  way  harmonifmg  with  the  general 
ipirit  of  En  dtfh  legifkition. 

The  partiidge  feeir.s  to  be  a  bird  well  known  all  over  the 
world,  as  it  is  found  in  every  country  and  in  everv  climate  ; 
as  well  in  the  frozen  regions  about  the  pole,  as  the  tori  id 
tracks  under  the  equator.  It  even  feems  to  adapt  itfelf  to 
the  nature  of  the  climate  where  it  refides.  In  Greenland, 
the  partridge,  which  is  brown  iiy  fuinmcr,  as  foon  as  the  icy 
winter  lets  in,  begins  to  take  a  covering  fuited  to  the  feafon: 
it  is  then  clothed  vyith  a  warm  down  beneath  ;  and  its  out¬ 
ward  plumage  affumes  the  colour  of  the  fnow  among  which 
it  feeks  its  food.  Thus  it  is  doubly  fitted  for  the  place,  by 
the  warmth  and  the  colour  of  its  plumage ;  the  one  to  defend 
it  from  the  cold,  the  other  to  prevent  its  being  noticed  by  the 
enemy.  Thofe  of  Barakonda,  on  the  other  hand,  are  longer 
legged,  much  fwifter  of  foot,  and  choofc  the  hirheft  rocks 
and  precipices  to  refide  in. — They  all,  however,  agree  in 
one  character,  of  being  immoderately  addifted  to  venei  v ; 
and,  as  feme  wnters%  affirm,  often  to  an  unnatural  degree. 
It  is  certain,  the  male  will  purfue  the  hen  even  to  her  nefb  ; 
and  will  b-eak  her  eggs  rather  than  not  indulge  his  indi¬ 
cations,  Though  the  young  ones  have  kept  together  in 
flocks  during  the  winter,  when  they  begin  to  pair  in  fpring 
their  fociety  difperfes  ;  and  combats,  very  terrible  with  re- 
fpeft  to  each  other,  enfue.  Their  manners  in  other  circum- 
ftances  referable  all  thofe  of  poultry  in  general  ;  hut  theiy 
cunning  and  inftinft  feem  fuperior  to  thofe  of  the  larger 
kinds.  Perhaps,  as  they  live  in.  the  very  neighbourhood  of 
their  enemies,  they  have  more  frequent  occafion  to  put  their 
little  arts  iu  practice,  and  kaiu  by  habit  the  means  of  eva- 
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fion  or  fafety.  Whenever  therefore  a  dog  or' other  formi-  Tetrad, 
dable  animal  approaches  their  neft,  the  female  ufes  every  sr~~ J 

means  to  draw  him  away.  She  keeps  juft  before  him,  pre¬ 
tends  to  be  incapable  of  flying,  juft  hops  up,  and  then  falls 
down  before  him,  but  never  goes  off  fo  far  as  to  difeourage 
her  pm  flier.  At  length,  when  fhe  has  drawn  him  entirely 
away  from  her  fecret  treafure,  fhe  at  once  takes  wing,  and 
fairly  leaves  him  to  gaze  after  her  in  defpair.  After  the 
danger  is  over,  and  the  dog  withdrawn,  fhe  theq  calls  her 
young,  who  aflcmble  at  once  at  her  cry,  and  follow  where 
file  leads  them.  There  are  generally  from  10  to  1 5  in  a 
covey  ;  and,  if  unmolefled,  they  live  from  15  to  17  years. 

There  are  fevcral  methods  of  taking  them,  as  is  well  known; 
that  by  which  they  are  taken  in  a  net  with  a  fettin'(  dog 
is  the  moft  pleafam,  as  well  as  the  inoft  fecure.  The  dog, 
as  every  body  knows,  is  trained  to  this  exercife  by  a  long 
courfe  of  education  :  by  blows  and  cardies  he  is  taught  to- 
lie  down  at  the  word  of  command  ;  a  partridge  is  Ihown 
him,  and  he  is  then  ordered  to  he  down  ;  he  is  brought  into 
the  field,  and  when  the  fportfman  perceives  where  the  covey 
lies,  lie  orders  his  dog  to  crouch  ;  at  length  the  dog,  from 
habit,  crouches  wherever  he  approaches  a  covey  ;  and  this 
is  the  fignal  which  the  fportfman  receives  i or  unfolding  and 
covering  the  birds  with  his  net.  A  covey  thus  caught  is 
fometimes  fed  in  a  place  proper  for  their  reception  ;  but 
they  can  never  be  thoroughly  tamed  like  our  domeftic  poul¬ 
try.  See  Partridge  and  Shooting. 

2.  The  coturnix ,  or  common  quail,  is  not  above  half  the 
fize  of  the  partridge.  The  fea  hers  of  the  head  are  black, 
edged  with  rufty  brown  ;  the  breaft  is  of  a  pale  yellovvifti 
red,  fpotted  with  black  ;  the  feathers  on  the  back  are 
marked  with  lines  of  pale  yellow,  and  the  kgs  are  of  a  pale 
hue.  Except  in  the  colours  thus  deferibed,  and  the  fize,  it 
every  way  refemhles  a  partridge  in  fliape,  and,  except  that 
it  is  a  bird  of  paiTage,  it  is  like  all  others  of  the  poultry  kind 
in  its  habits  and  nature. 

Tilt  quail  feems  to  fpread  entirely  throughout  the  old 
world,  but  does  inhabit  the  new  ;  is  ken  from  the  Cape  cf 
Good  Hope  quite  to  Iceland,  and  is  faid  to  be  found  in 
Falkland  Ifles  ;  alfo  in  New  Zealand,  throughout  Ruffia, 

Tartary,  and  China  * ;  and  in  fhort  is  mentioned  by  io  many#  gee  pctm 
travellers,  and  in  io  many  places,  that  we  may  almoit  call  it  a  lifers  Obf,  p, 
inhabitant  of  all.  It  is  obferved  to  fhiit  quarters  according  199* 
to  the  feafon,  coming  northward  in  fpring,  and  departing 
fouth  in  autumn,  and  in  vaft  flocks,  like  other  migra¬ 
ting  birds.  Twice  in  a  year  it  comes  in  iuch  vaft  quantities 
into  Capri,  that  the  biihop  of  the  ifland  draws  the  chief 
part  of  his  revenue  from  them  :  hence  he  is  called  the  quail 
Bijhop.  But  this  does  not  ftand  alone  ;  almoftall  the  ifhnis  Latham'*  1 
in  the  Archipelago,  on  the  oppofite  coafts,  are  at  times 
covered  with  tlieie  birds,  and  lome  of  them  obtain  a  r.amev°l 
from  this  circumftance.  On  the  weft  coaft  of  the  kingdom 
of  Naples,  within  the  fpace  of  four  or  five  miles,  an  hundred 
theufand  have  been  taken  in  a  day,  which  have  been  fold 
for  eight  livres  per  hundred  to  dealers  who  carry  them  for 
fale  to  Rome.  Great  quantities  alfo  fometimes  alight  in 
fpring  on  the  coafts  of  Provence,  especially  in  the  diocefe 
of  the  biftiop  of  Frejus,  which  is  near  the  fea,  and  appear,, 
at  their  firfl  landing,  fo  much  fatigued  that  they  are  often 
taken  by  the  hand.  Thefe  circumflances  then  leave  not  a 
doubt  of  their  being  the  fame  kind  of  birds  which  the 
divine  hand  of  providence  thought  right  to  dir  eft  in  fnch 
quantities  as  to  cover  the  camp  of  the  murmuring  Jfraelites. 

“  in  the  autumn,  great  quantities  are  frequently  imported 
into  England  fr  om  France  for  the  table  ;  which  we  have  fre¬ 
quently  ken  (fays  Dr  Latham)  on  their  paftage  to  London  by 
the  ftage-coaehes,  about  an  hundred  in  a  large  fquare  box, 
divided  into  five  or  fix  partitions  one  above  another,  juft  high 
3  enough 
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Tetrao  enourh  to  admit  of  tlie  quails  {landing  upright  ;  tliefe  boxes 
U  have  wires  on  the  fore  part,  and  each  partition  fumifhed  with 
,  ^  et^ar1,  a  little  trough  for  food  ;  and  I  have  been  told,  fays  our 
author,  they  may  be  conveyed  thus  to  great  diftances  with¬ 
out  difficulty.” 

With  us  they  may  be  faid  not  to  be  plenty  at  any  time. 
They  breed  with  us,  and  the  major  part  migrate  fbuth  in 
autumn  ;  the  reft  only  fhift  their  quarters,  as  they  have 
been  met  with  on  the  coafts  of  Effex,  and  in  Hampfhire,  in 
the  wihter-feafon,  retiring  there  in  Odfober. 

It  feeds  like  the  partridge,  and  like  that  bird  makes  no 
r.eft,  except  a  few  dry  leaves  or  ftalks  feraped  together  may 
be  called  fo,  and  fometimes  an  hollow  011  the  bare  ground 
fuffices.  In  this  the  female  lays  her  eggs  to  the  number  of 
fix  or  feven,  of  a  whitifti  colour,  marked  with  irregular  ruft- 
coloured  fpots  :  the  young  follow  the  mother  as  foon  as 
hatched,  like  young  partridges.  They  have  but  one  brood 
in  a  year. 

Quail-fighting  was  a  favourite  amufement  among  the 
Athenians.  They  abftained  from  the  flefh  of  this  bird, 
deeming  it  unwholefome,  as  fuppofing  that  it  fed  upon  the 
white  hellebore  :  but  they  reared  great  numbers  of  them 
for  the  pleafure  of  feeing  them  fight ;  and  ftaked  films 
of  money,  as  we  do  with  regard  to  cocks,  upon  the  fuccefs 
of  the  combat.  Fafhion,  however,  has  at  prelent  changed 
with  regard  to  this  bird  :  we  take  no  pleafure  in  its  courage, 
but  its  rlefti  is  conlidered  as  a  very  great  delicacy. — Quails 
are  eafily  caught  by  a  call ;  the  fowler  early  in  the  morning 
having  Ipread  his  net,  hides  himfelf  under  it  among  the 
corn  ;  he  then  imitates  the  voice  of  the  female  with  his  quail- 
pipe,  which  the  cock  hearing,  approaches  with  the  utmoft 
affiduity  ;  when  he  has  got  under  the  net,  the  fowler  then 
difeovers  himfelf,  and  terrifies  the  quail,  who  attempting 
to  get  away,  entangles  himfelf  the  more  in  the  net,  and  is 
taken. 

TETRODON,  in  ichthyology  ;  a  genus  of  fifties' arran¬ 
ged  by  Linnaeus  under  the  clafs  of  amphibia ,  and  order  of 
nanles  ;  but  placed  by  Gmelin  under  the  clafs  of  ptfees ,  and 
order  of  branchiojiegt .  The  jaws  are  bony,  ftretched  out, 
and  cloven  at  the  point  ;  the  aperture  of  the  gills  is  linear  ; 
the  body  is  muricated  beneath,  and  there  are  no  ventral  fins. 
There  are  1 3  fpecies  ;  of  which  the  moft  remarkable  is  the 
lineatus,  called  by  Mr  Haffelquift  fahaha ,  which  is  the  Egyp¬ 
tian  and  Arabic  name.  It  has  of  late  been  found  in  the 
Nile  about  Cairo,  but  was  never  known  in  former  times. 
It  is  faid  to  grow  to  a  prodigious  fize.  When  juft  caught, 
it  pricks  the  ftcin  if  it  is  taken  in  the  bare  hands,  and  pro¬ 
duces  fmall  puftules  in  the  fame  manner  as  nettles.  The 
flefh  is  poifonous.  Mr  Forfter  confirms  the  account  of  the 
poifonous  nature  of  a  fpecies  of  tetrodon,  in  his  account  of 
New  Caledonia. 

TETRARCH,  a  prince  who  holds  and  governs  a  fourth 
part  of  a  kingdom.  Such  originally  was  the  import  of  the 
title  tetrarch ;  but  it  was  afterwards  applied  to  any  petty 
king  or  iovereign ;  and  became  fynonymous  with  ethnarch, 
as  appears  from  the  following  conliderations  :  1.  That  Pliny 
makes  mention  of  fix  tetra^chies  within  tluf  city  of  Deca- 
pohs.  2.  That  Herod’s  kingdom  was  only  divided  into 
three  parts,  which  yet  were  called  tetrarchies ,  and  the  fo- 
r.  r,. hus's  verci*£ns  thereof,  Lukeiii.  1.  tetrarchs .  3.  Jofephus  tells  us, 
jlntfq. ?B.  that,  after  the  battle  of  Philippi,  Antony,  going  into  Sy- 
*iv.  c.  23.  ria>  conftituted  Herod  tetrarch ;  and  on  medals  the  fame 
Herod  is  called  ethnarch . 

TETRASTYLE,  in  the  ancient  architecture,  a  build¬ 
ing,  and  particularly  a  temple,  with  four  columns  in  its 
front. 

TETUAN,  an  ancient  and  pleafant  town  of  Africa,  in 
the  kingdom  of  Fez,  and  in  the  province  of  Habata.  It 
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is  pretty  well  built,  and  the  inhabitants  are  about  15,000  in  Teivc Hm 
number,  who  call  themlelves  Andalufians,  and  almoft  all  fpeak  ^  || 
Spamfh  ;  but  they  are  great  pirates.  Some  fay  there,  are  eutomc< 
30,000  Moorifh  inhabitants,  and  5000  Jews.  W.  Long. 

5 •  26;  N.  Lat.  35.  27.^ 

TEIJCRIiJM,  germander,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  didynamta ,  and  order  of 
gymnnfpermla  ;  and  in  the  natural  fyftem  ranging  under  the 
4 2d  order,  Vertidllata .  The  corolla  has  no  upper  lip,  is 
divided  into  two  parts  beyond  the  bafe,  and  is  divaricated 
where  the  ftamina  ifTue  out.  There  are  30  fpecies  ,*  of  which 
the  fcorodonia,  fcordium,  and  chamcedrys,  are  natives  of 
Great  Britain. 

1.  The  fcorodonia ,  wood-fage,  or  germander,  is  diftin- 
pulfhed  by  leaves  which  are  heart-fhaped,  ferrated,  and  pe¬ 
culated  ;  by  racemi,  which  are  lateral  and  ranged  in  one 
row;  and  by  an  ereift  ftim.  The  flowers  are  ftraw- coloured, 
and  the  filaments  red.  The  plant  has  a  bitter  tafte,  and 
finells  like  hops  with  a  little  mixture  of  garlic.  It  is  ufed 
in  brewing'in  the  ifle  of  Jerfey  inftead  of  hops.  2.  The 
fcordium ,  or  common  water-germander,  hath  creeping  per¬ 
ennial  roots,  fending  up  many  fquare,  procumbent,  or  trail¬ 
ing  ftalks,  branching  diffufely  ;  oblong,  indented,  ferrated, 
clofe  fitting,  oppofite  leaves  ;  and  fmall  reddifh  flowers,  ge¬ 
nerally  two  together,  fiom  the  fides  of  the  ftalks  and  branches, 
in  July  and  Auguft.  This  plant  was  formerly  confidered 
as  medicinal,  but  has  now  fallen  into  dilufe.  It  grows  na¬ 
turally  in  marfhy  places,  in  the  ifle  of  Ely  and  other  parts 
of  England,  and  moft  parts  of  Europe  ;  and  is  fometimes  ad¬ 
mitted  into  gardens,  in  moift  places,  for  variety,  and^as  a  me¬ 
dical  plant.  3.  The  chamadrys ,  or  fmall er  creeping  ger¬ 
mander,  hath  fibrous,  very  creeping,  fp reading  roots;  many 
four-cornered,  very  branchy,  trailing  ftalks,  near  a  foot  long  ; 
oval,  cuneiform,  cut,  crenated  leaves  on  fhort  footftalks  ; 
and  reddifh  flowers,  growing  almoft  in  a  verticillus,  or  whorls, 
round  the  ftalk,  three  on  each  peduncle  ;  appearing  in  June 
and  July. 

TEUTHIS,  in  ichthyology,  a  genus  of  fifties  belonging 
to  the  order  of  ahdominales .  The  head  is  fomewhat  trun¬ 
cated  on  the  forepart  ;  the  branch'd  membrane  has  five  rays  ; 
the  teeth  equal,  rigid  near  each  other,  forming  a  regular 
feries.  rI  here  are  two  fpecies,  the  hepatus  and  java. 

TEUTONES,  or  Teuton r,  (anc.  ge og.)  a  people  al¬ 
ways  by  hifiorians  joined  with  the  Cimbri ;  both  feated, 
according  to  Mela,  beyond  the  Elbe,  on  the  Sinus  Codanus, 
or  Baltic  ;  and  there,  it  is  fuppofed,  lay  the  country  of  the 
Teutones,  now  Ditmarjh ;  diverfity  of  dialeCTs  producing 
the  different  terms  Teut,  Tut ,  Bit,  Ttd ,  and  Thcd ,  which 
in  the  ancient  German  language  fignified  people .  Of  thefe 
Teutones,  Virgil  is  to  be  underftood  in  the  epithet  Teutonic 
cus ,  an  appellation  which  more  lately  came  to  be  applied  to 
the  Germans  in  general,  and  later  ftill  the  appellation  A- 
lemannu 

The  Teutones,  in  conjunction  with  the  Cimbri  and  Am- 
brones,  made  war  on  the  Romans,  and  marched  towards 
Italy  in  the  year  101  B.  C.  We  are  told,  that  the  Teu¬ 
tones  alone  were  fo  numerous,  that  they  were  fix  whole 
days  without  intermiffion-  in  puffing  by  the  Roman  camp. 

In  Tranfalpine  Gaul  they  engaged  the  Roman  conful  Ma¬ 
rius  ;  but  were  defeated  with  incredible  /laughter ;  roc, 000 
of  them,  according  to  the  loweft  calculations,  being  killed 
on  the  fpot.  According  to  bthers,  the  number  of  thofe 
killed  and  taken  priloners  amounted  to  290,000.  The  in¬ 
habitants  of  the  neighbouring  country  made  fences  for  vine¬ 
yards  of  their  bones.  Theif  king  Teutobochus,  faid  to  be 
a  monftrous  giant,  was  taken  prifoner  and  carried  to  Rome. 

See  the  article  Giant. 

TEUTONIC,  fomething  belonging  to  the  Teutones. 

Th* 


TEX 


Kxgtnt's 

Srarid 

To«r, 

'Ol.  [. 


The  Teutonic  language  is  fuppofed  to  have  been  the  lan¬ 
guage  of  the  ancient  Germans,  and  hence  is  reckoned  a- 
inongft  the  mother- tongues.  See  Philology,  n°  219. 

Teutonic  Order ,  an  order  of  military  knights,  eflablifhed 
towards  the  clofe  of  the  twelfth  century,  on  the  following 
occafion. — When  the  emperor  Barbaroffa  engaged  in  a  cru- 
fade  for  the  recovery  of  the  Holy  Land  out  of  the  hands 
of  Saladin,  he  was  followed  by  great  numbers  of  German 
volunteers,  who  from  various  motives  enlifted  under  his  ban¬ 
ners.  After  the  death  of  Barbarolfa,  the  Germans,  who 
had  fignaltzed  themfelves  before  Acre  or  Ptolemais,  refolved 
to  choofe  another  leader  ;  and  at  lad  fixed  their  choice  upon 
Frederic  duke  of  Suabia,  fecond  foil  to  the  emperor,  and 
Henry  duke  of  Brabant.  Under  thefe  generals  they  be- 
haved  with  fo  much  bravery,  that  Henry  king  of  Jerusalem, 
the  patriarch,  and  feveral  other  princes,  determined  to  re¬ 
ward  their  valour  by  inflituting  an  order  of  knighthood  in 
their  favour.  This  was  accordingly  done  ;  and  our  new 
knights  had  at  firfl;  the  title  of  the  knights  of  St  George  ; 
afterwards  it  was  thought  proper  to  put  them  under  the 
tutelage  of  the  Virgin  Mary,  to  whom  there  was  already 
an  hofpital  dedicated  on  Mount  Zion,  for  the  relief  of  Ger¬ 
man  pilgrims.  From  this  time  they  were  called  Equltes 
Mariani ,  or  knights  of  St  Mary.  Laws,  regulations,  and 
flatntes,  were  drawn  up  for  them  by  the  Chriflian  kings  in  Sy¬ 
ria  and  the  patriarch;  and  among  other  obligations  it  was  re¬ 
quired,  that  every  perfon  admitted  to  the  privileges  of  the  or¬ 
der  fhould  be  ot  noble  parentage ;  that  the  order  fhould  defend 
the  Chriftian  religion  and  the  Holy  Land  ;  that  they  fhould 
exercife  hofpitality  towards  the  Chriflians  in  general,  but  par¬ 
ticularly  thofeof  their  own  country;  and  that  they  fhould  with 
all  their  power  endeavour  to  propagate  and  extend  the  Chri- 
ftian  faith  and  the  religion  of  Jesus.  In  the  year  1 190,  ha¬ 
ving  become  rich  by  donations  from  the  fuperflitious,  they  e- 
leCled  their  firfl  grandmailer,  Henry  Walpot,  a  German,  who 
had  difliRguifhed  himfelf  by  his  zeal  and  valour;  and  their 
choice  was  confirmed  by  the  emperor.  The  following  year, 
pope  Celeftine  III.  confirmed  their  privileges  already  granted, 
giving  them  the  title  of  the  Teutonic  knights  of  the  hofpital  of  St 
Mary  the  Virgin .  By  the  conditions  of  this  bull,  they  vowed 
perpetual  continence,  obedience,  and  poverty  ,  obligations 
which  it  may  well  be  imagined  were  not  very  ilridlly  kept. 
See  Poland,  n°  <9,  61,  67—69.  and  Prussia,  ir  3,  4. 

TEWKESBURY,  a  town  in  Gloucefterfhire,  formerly 
noted  for  its  monaftery.  It  is  now  a  large  handfome  cor¬ 
poration,  containing  about  500  houfes,  with  a  magnificent 
church.  It  is  feated  at  the  confluence  of  the  rivers  Severn 
and  Avon,  has  a  cotton  manufa&ory,  and  fends  two  mem¬ 
bers  to  parliament.  W.  Long.  2.  1  v  N.  Lat.  52,  o. 

TEXEL,  a  town  of  the  United  Provinces,  in  north 
Holland,  feated  at  the  mouth  of  the  Zuyder-Zee,  with  a 
good  harbour,  and  a  llrong  fort.  It  is  feated  m  a  fruitful 
ifland,  known  all  over  the  world  by  the  great  number  of 
fhips  that  pafs  this  way  every  day  from  all  parts  ;  it  is  about 
fix  miles  long,  and  five  broad,  lying  a  little  northward  to 
the  continent  of  Holland,  between  which  and  the  ifland  is 
one  of  the  principal  paflages  out  of  the  Zuyder-Zee  into 
the  ocean.  It  is  defended  from  the  lea  by  (and  hills  and 
lirong  banks.  Mod  of  the  foil  is  applied  to  feed  fheep,  of 
which  they  have  great  flocks ;  and  the  cheefe  made  of  their 
milk  is  faid  to  vie  with  the  Parmefan.  This  ifland  con¬ 
tains  feveral  fair  villages,  and  a  town  on  the  eafl  fide,  called 
drongly  fortified  and  garrifoned,  and  inhabited  chiefly 
by  fifhermen.  N.  Lat,  53.  8.  E.  Long.  4.  51. 

EXT,  a  relative  term,  contradlflinguifhed  to  glofs  or 
commentary,  and  figm’fying  an  original  difeourie  exclufive 
any  note  or  interpretation.  This  word  is  particularly 
V  ol.  XVIII.  Part  II.  ~  } 
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ufed  for  a  certain  paflage  of  feripture,  chofen  by  a  preacher 
to  be  the  fubjedl  of  his  fermon. 

TEXTURE,  properly  denotes  the  arrangement  and  co- 
hefion  of  feveral  (lender  bodies  or  threads  interwoven  or  en¬ 
tangled  among  each  other,  as  in  the  webs  of  fpiders,  or  in 
the  cloths,  duffs.  &c. 

Texture  is  alfo  ufed  in  fpeaking  of  any  union  or  confli- 
tuent.  particles  of  a  concrete  body,  whether  by  weaving, 
hooking,  knitting,  tying,  chaining,  indenting,  intruding, 
comprefling,  attra&ing,  or  any  other  way.  In  which  fenfe 
we  fay,  a  clofe  compad  texture,  a  lax  porous  texture,  a 
regular  or  irregular  texture,  See .  * 

TEWIT,  in  ornithology.  See  Tringa. 

THABOR.  See  Tabor. 

THALES,  a  celebrated  Greek  philofopher,  and  the  firfl. 
of  the  feven  wife  men  of  Greece,  was  born  at  Miletus 
about  640  B.  C.  In  order  to  improve  himfelf  in  the  know¬ 
ledge  of  the  fciences,  he  travelled  into  Egypt,  where  he 
difeourfed  with  the  priefls  and  other  learned  men.  Some 
fay  that  he  married  ;  but  others  obferve,  that  he  ekded 
the  folicitations  of  his  mother  on  this  head,  by  telling  her, 
when  he  was  young,  that  it  was  too  foon  ;  and  afterwards, 
that  it  was  two  late.  Thales  acquired  great  reputation  by 
his  wifdom  and  learning  :  he  was  the  firft  among  the  Greeks 
who  foretold  eclipfes  of  the  fun,  and  made  extraordinary 
difeoveries  in  afironomy.  Thales  was  the  author  of  the 
Ionian  left  of  philofophers,  who  were  thus  called  from  his 
being  born  at  Miletus,  a  city  of  Ionia.  He  maintained 
that  water  was  the  principle  of  which  all  the  bodies  in  the 
univerfc  are  compofed ;  that  the  world  was  the  work  of 
God  ;  and  that  God  fees  the  moff  fecret  thoughts  in  the 
heart  of  man.  He  faid,  “  That  the  mod  difficult  thing  in 
the  world  is  to  know  ourfelves;  the  mod  eafy  to  advife 
others;  and  the  mod  fweet  to  accomplifh  our  defires.  That, 
m  order  to  live  well,  wc  ought  to  abdain  from  what  we 
find  fault  with  in  others.  That  the  bodily  felicity  confids  in 
health,  and  that  of  the  inind  in  knowledge.  That  the 
mod  ancient  of  beings  is  God,  becaufe  he  is  uncreated  : 
that  nothing  is  more  beautiful  than  the  world,  becaufe  it 
is  the  work  of  God ;  nothing  more  extenfive  than  fpace, 
quicker  than  fpirit,  drongerthan  neceflity,  wiier  than  time.” 
It  was  alfo  one' of  his  fentences,  “That  we  ought  never 
to  fay  that  to  any  one  that  maybe  turned  to  our  prejudice; 
and  that  we  flfould  live  with  our  friends  as  with  perfons 
that  may  become  our  enemies.”  He  thanked  God  for 
three  things ;  that  he  was  born  of  the  human,  not  of  the 
brute  fpecies ;  a  man,  and  not  a  woman  ;  a  Greek,  and  not 
a  barbarian.  None  of  the  ancient  philofophers  ever  applied 
themfelves  more  earnedly  to  the  ftudy  of  adronomy  than 
Thales. .  Diogenes  Laertius  reports,  that  leaving  his  lod¬ 
ging  with  an  old  woman  to  contemplate  the  dars,  he  fell 
into  a  ditch  ;  on  which  the  good  woman  cried,  “  How 
cand  thou  know  what  is  doing  in  the  heavens,  when  thou 
cand  not  perceive  what  is  at  thy  feet  ?”  He  went  to  fee 
Crosfus,  who  was  marching  with  a  powerful  army  into  Cap¬ 
padocia,  and  enabled  him  to  pafs  the  river  Halys  without 
making  a  bridge.  Thales  died  foon  after,  at  about  90 
years  of  age.  He  compofed  feveral  treatifes  in  verfe,  on 
meteors,  the  equinoxes,  Sc c.  but  they  are  all  lod. 

I  H  ALI A,  in  Fagan  mythology,  one  of  the  nine  mules. 
She  prefided  over  Comedy;  and  is  reprefented  crowned  with 
a  garland  of  ivy,  holding  a  mafic  in  her  hand,  and  wearing 
bufkins  on  her  feet. 

i  halia,  in  botany  :  A  genus  of  plants  belonging  to  the 
clafs  of  monandridy  and  order  of  monogynia  ;  and  in  the  na¬ 
tural  fyftem  ranging  under  the  8th  order,  Scitaminea.  The 
corolla  is  pentapetalous  and  undulated  ;  and  the  drupe  has  a 
3  E  bile- 
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Thalic-  bilocular  kernels.  There  is  only  one  fpeeies,  the  genicu- 

trum,  lata.  »  A 

Thame.  THALICTRUM,  meadow-rue,  in  botany  :  A  genus 
of  plants  belonging  to  the  clafs  ot  polyandries,  and  order  of 
ptlLynia  ;  and  in  the  natural  fyftem  ranging  under  the  26th 
'  order,  Muh'ifiliqu*.  There  is  no  calyx;  the  petals  are 
four  or  five  in  number,  and  the  feeds  are  naked  and  without 
a  tail.  There  are  15  fpeeies ;  three  of  which  are  indige¬ 
nous,  the  jlavum ,  minus ,  and  alpinum. 

It  Th zjlavum,  or  common  meadow-rue,  has  a  leafy  fur¬ 
rowed  {talk,  and  a  manifold  ered  panicle.  It  has  commonly 
24  ftamina,  and  from  10  to  16  piflils.  The  root  and  leaves 
of  this  plant  dye  a  yellow  colour,  and  cattle  are  fond  of  it. 
It  grows  on  the  banks  of  fome  rivers  :  It  is  found  at  North 
Queen’ s-ferry,  Fifefhire.  2.  The  minus,  or  fmall  meadow- 
rue,  has  fexpartite  leaves,  and  bending  flowers.  The  flalk 
is  ftriated,  and  about  a  foot  high  ;  the  leaves  are  lax  and 
divaricated,  having  rigid  footftalks  ;  they  are  fmooth  and 
glaucous,  and  their  lobes  generally  trifid  ;  the  panicle  is 
branched  and  open,  and  the  flowers  nod  :  the  petals  are  pale 
green,  tinged  with  red;  the  flamina  are  from.  15  to  20; 
the  feeds  deeply  ftriated,  and  from  two  to  feven  in  number. 
This  plant  is  frequent  in  fandy  foils  and  mountainous  paftures. 
3.  The  alpinum ,  or  alpine  meadow-rue,  has  a  very  fimple 
jlalk,  and  alraoft  naked;  and  a  racemus  fimple  and  terminal. 
It  is  a  pretty  little  plant,  about  a  fingers-length  in  height ; 
the  leaves  all  rife  from  the  root,  the  flalk  being  naked  and 
branched  ;  the  flowers  nod,  and  have  4  petals,  1  2  ftamina, 
and  8  piflils.  It  is  frequent  on  the  fides  of  rivulets  in  the 
highland  mountains  and  other  places. 

THAMES,  the  fineft  river  in  Great  Britain,  which  takes 
its  rife  from  a  copious  fpring,  called  Thames  Head,  two 
miles  fouth-weft  of  Cirencefter  in  Gloucefterfhire.  It  has 
been  erroneoufly  faid,  that  its  name  is  Ifis  till  it  arrives  at 
Dorchefter,  15  miles  below  Oxford,  when,  being  joined  by 
the  Thame  or  Tame,  it  affumes  the  name  of  the  Thames, 
which,  it  has  been  obferved,  is  formed  from  a  combination 
of  the  words  Thame  and  Ifis.  What  was  the  origin  of  this 
vulgar  error,  cannot  now  be  traced.  Poetical  fiction,  how¬ 
ever,  has  perpetuated  this  error,  and  invefted  it  with  a  kind 
of  claftical  fandity.  “  It  plainly  appears  (fays  Camden), 
that  the  river  was  always  called  Thames  or  Terns,  before  it 
came  near  the  Thame;  and  in  feveral  ancient  charters 
granted  to  the  abbey  of  Malmfbnry,  as  well  as  that  of  Enf- 
Xroohs's  ham,  and  in  the  old  deeds  relating  t0  Cricklade,  it  is  never 
Gazetteer,  conftdered  under  any  other  name  than  that  of  Thames . 

He  likewife  fays,  that  it  occurs  nowhere  under  the  name 
of  Ifis.  All  the  hiflorians  who  mention  the  incurfions  of 
Ethelwold  into  Wilt  (hire  in  the  year  905,  or  of  Canute  in 
1016,  concur  likewife  in  the  fame  opinion,  by  declaring, 
that  they  palled  over  the  Thames  at  Cricklade  in  Wiltfhire. 
It  is  not  probable,  moreover,  that  Thames  Head,  an  appel¬ 
lation  by  which  the  fource  has  ufually  been  diftinguifhed, 
fhould  give  rife  to  a  river  of  the  name  of  Ifis  ;  which  river, 
after  having  run  half  its  courfe,  fhould  reaffume  the  name  of 
Thames,  the  appellation  of  its  parent  fpring.  About  a  mile 
below  the  fource  of  the  river  is  the  firft  corn-mill,  which  is 
called  Kemble  MilL  Here  the  river  may  properly  be  faid 
to  form  a  conftant  current  ;  which,  though  not  more  than 
nine  feet  wide  in  the  fummer,  yet  in  the  winter  becomes 
iuch  a  torrent  as  to  overflow  the  meadows  for  many  miles 
around.  But,  in  the  fummer,  the  Thames  Head  is  fo  dry, 
as  to  appear  nothing  but  a  large  dell,  interfperfed  with  ftones 
and  weeds.  From  Somerford  the  ftream  winds  to  Cricklade, 
where  it  unites  with  many  other  rivulets.  Approaching 
Kemsford,  it  again  enters  its  native  county,  dividing  it  from 
IB^rkfhire  at  Inglefham.  It  widens  eonfiderably  in  its  way 
to  Lechlade  ;  and  being  there  joined  by  the  Lech  and  Coin, 


at  the  diftanee  of  138  miles  from  London,  it  becomes  navi-  Thames, 
gable  for  veffels  of  90  tons.  At  Enfham,  in  its  courfe  v — ' 

north-eafl,  to  Oxford,  is  the  firft  bridge  of  ftone  ;  a 
hand  fome  one,  of  three  arches,  built  by  the  eail  of  Abing¬ 
don.  Pafling  by  the  ruins  of  Godftow  nunnery,  where  the 
celebrated  Fair  Rofamond  was  interred,  the  river  readies 
Oxford,  in  wliofe  academic  groves  its  poetical  name  of  Ifis 
has  been  fo  often  ‘invoked.  Being  there  joined  by  the 
Charwell,  it  proceeds  fouth-eaft  to  Abingdon,  and  thence 
to  Dorchefter,  where  it  receives  the  Tame.  Continuing  its 
courfe  fouth-eaft  by  Wallingford  to  Reading,  and  forming  a 
boundary  to  the  counties  of  Berks,  Bucks,  Surry,  Middlefex,. 

Effex,  and  Kent,  it  wafhes  the  towns  of  Henley,  Marlow, 
Maidenhead,  Windfor,  Eton,  Egham,  Staines,  Laleham, 
Chertfey,  Weybridge,  Shepperton,  Walton,  Sunbury,  Eaft 
and  Weft  Moulfey,  Plampton,  Thames  Ditton,  Kingfton, 
Teddington,  Twickenham,  Richmond,  Ifleworth,  Brent¬ 
ford,  Kew,  Mortlake,  Barnes,  Chilwick,  ITammerfmith, 

Putney,  Fulham,  Wandfworth,  Batterfea,  Chelfea,  and 
Lambeth.  Then,  on  the  north  bank  of  the  river,  are  Weft- 
minfler  and  London,  and,  on  the  oppofite  fide,  Southwark  ; 
forming  together  one  continued  city,  extending  to  Lime- 
houfe  and  Deptford  ;  and  hence  the  river  proceeds  to  Green¬ 
wich,  Erith,  Greenhithe,  Gray’s  Thurrock,  Gravefend,  and 
Leigh,  into  the  ocean.  It  receives  in  its  courfe  from  Dor¬ 
chefter  the  rivers  Kennet,  Loddon,  Coin,  Wey,  Mole,. 
Wandle,  Lea,  Roding,  Darent,  and  Medway.  The  jurif- 
didion  of  the  loid  mayor  of  London  over  the  Thames  ex¬ 
tends  from  Coin  Ditch,  a  little  to  the  weft  of  Staines,  to 
Yendal  or  Yenleet  to  the  eaft,  including  part  of  the  rivers 
Medway  and  Lea ;  and  he  has  a  deputy,  named  the  water- 
bailiff,  who  is  to  fearch  for  and  punifh  all  offenders  againft 
the  laws  for  the  prefervation  of  the  river  and  its  fifh.  Eight 
times  a  year  the  lord  mayor  and  aldermen  hold  courts 
of  confervance  for  the  four  counties  of  Surry,  Middlefex* 

Effex,  and  Kent.  Though  the  Thames  is  faid  to  be 
navigable  138  miles  above  the  bridge,  yet  there  are  fa 
many  flats,  that  in  fummer  the  navigation  weflward  would 
be  intirely  flopped,  when  the  fprings  are  low,  were,  it 
not  for  a  number  of  locks.  But  thefe  are  attended  with 
confiderable  expence  ;  for  a  barge  from  Lechlade  to  London 
pays  for  pafling  through  them  13I.  15s.  6d.  and  from  Ox¬ 
ford  to  London  12I.  18s.  This  charge,  however,  is  in  fum¬ 
mer  only,  when  the  water  is  low  ;  and  there  is  no  loek  from 
London  Bridge  to  Bolter’s  Lock;  that  is,  for  51^  miles 
above  the  bridge.  The  plan  of  new  cuts  has  been  adopted, 
in  fome  places,  to  fhorten  and  facilitate  the  navigation.  There 
is  one  near  Lechlade,  which  runs  nearly  parallel  to  the  old 
river,  and  contiguous  to  St  John’s  Bridge ;  and  there  is 
another  a  mile  from  Abingdon,  which  has  rendered  the 
old  ftream  toward  Culham  Bridge  ufelefs.  But  a  mueh. 
more  important  undertaking  has  lately  been  accomphfhed  ; 
namely,  the  jundion  of  this  river  with  the  Severn.  .A  canal 
had  been  made,  by  virtue  of  an  ad  of  parliament  in  173c, 
from  the  Severn  to  Wall  Bridge,  near  Stroud.  A  new 
canal  now  afeends  by  Stroud,  through  the  Vale  of  Chalfoic, 
to  the  height  of  343  feet,  by  means  of  28  locks,  and  thence 
to  the  entrance  of  a  tunnel  near  Sapperton,  a  diftanee  of 
near  eight  miles.  The  canal  is  42  feet  in  width  at  top  and 
30  at  the  bottom.  The  tunnel  (which  is  extended  under 
Sapperton  Hill,  and  under  that  part  of  earl  Bath ur ft  s 
grounds  called  Haley  Wood ,  making  a  diftanee  o  two  miles 
and  three  furlongs)  is  near  15  feet  in  width,  and  can  na¬ 
vigate  barges  of  7©  tons.  The  canal  defcen^ing  hence  134 
feet,  by  14  locks,  joins  the  Thames  at  Lechlade,  a  diftanee 
of  above  20  miles.  In  the  eourfe  of  this  vaft  undertaking, 
the  canal,  from  the  Severn  at  Froomlade  to  Inglefham, 
where  it  joins  the  Thames,  is  a  diftanee  of  more  than  30  mdes. 
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Thames,  The  expence  of  It  exceeded  the  fum  of  20©,ocol.  of  which 
f  4  haiic.  ^oool.  are  laid  to  have  been  expended  in  gunpowder  alone, 
ufeci  for  the  blowing  up  of  the  rock.  Tins  new  canal  wa3 
completed  in  1789,  rn  lefs  than  feven  years  from  its  com- 
jnencement.  A  communication,  not  only  with  the  Trent, 
but  with  the  Merfey,  has  likewife  been  effected  by  a  canal 
from  Oxford  to  Coventry  ;  and  an  adt  of  parliament  has 
.pafTed  to  extend  another  canal  from  this,  at  Braunlton,  to 
the  Thames  at  Brentford.  This  is  to  be  called  "The  Grand 
Junction  Canal .  On  the  exteufive  advantages  refulting 

■from  thefe  navigable  communications  from  the  metropolis 
with  the  ports  of  Briftol,  Liverpool,  Hull,  &c.  and  the 
principal  manufacturing  towns  in  the  inland  parts  of  the 
kingdom,  it  is  needlefs  to  expatiate.  The  tide  flows  up  the 
Thames  as  high  as  Richmond,  which,  following  the  wind¬ 
ing  of  the  river,  is  70  miles  from  the  ocean ;  a  greater 
diftance  than  the  tide  is  carried  by  any  other  river  in 
Europe.  The  water  is  elteemed  extremely  wholefome,  and 
fit  for  ufe  in  very  long  voyages,  during  which  it  will  work 
itfelf  perfectly  fine. 

Thames  is  alfo  the  name  of  a  river  in  the  flate  of  Con¬ 
necticut  in  America.  See  the  article  Connecticut. 

THANE,  or  Than  us,  a  name  given  to  the  nobility  in 
Britain  before  the  time  of  William  the  Conqueror.  It  fig- 
nifies  a  minifter  or  honourable  retainer,  from  the  verb  thenian 
u  to  minifter.”  There  were  leveral  degrees  of  nobility 
among  the  Anglo-Saxons  ;  but  thofe  moll  commonly  men¬ 
tioned  are  the  king’s  thanes  and  the  alderman’s  thanes. 
The  king’s  thanes  feem  to  have  been  of  three  different  de¬ 
grees,  according  to  their  different  degrees  of  wealth  or  fa¬ 
vour  at  court.  The  alderman’s  thanes  feem  to  have  been 
of  the  lowell  degree  of  nobility,  and  next  to  them  thofe  who 
were  promoted  to  that  dignity  from  their  advancement  in 
the  church,  frem  their  valour,  fuccefs  in  agriculture  or  com¬ 
merce  :  for  if  a  ceorl  or  farmer  applied  to  learning  and 
attained  to  priefts  orders,  if  he  acquitted  himfelf  fo  well  as  to 
obtain  from  a  nobleman  five  hythes  of  land,  or  a  gilt  fword, 
helmet,  and  breaft-plate,  the  reward  of  his  valour  ;  or  if  by 
his  induftry  he  had  acquired  the  property  of  five  hythes  of 
land  ;  or  if  he  applied  to  trade,  and  made  three  voyages  be¬ 
yond  fea  in  a  fhip  of  his  own,  and  a  cargo  belonging  to 
himfelf — lie  was  denominated  a  thane. 

The  thanes,  who  were  the  only  nobility  among  the  Anglo- 
Saxons,  were  a  very  numerous  body  of  men,  comprehending 
all  the  ,conliderable  landholders  in  England,  and  filling  up 
that  fpace  in  fociety  between  the  ceorls  or  yeomanry  on  the 
one  hand,  and  the  royal  family  on  the  other  ;  which  is  now 
occupied  both  by  the  nobility  and  gentry.  I11  times  of 
war,  they  conftituted  the  flower  of  their  armies,  and  in  times 
of  peace  they  fwelled  the  trains  of  their  kings,  and  added 
greatly  to  the  fplendour  of  their  courts,  efpecially  at  the 
three  great  feftivals  of  Chriftmas,  Eafter,  and  Whitfuntide. 
Btnrys  this  body  all  the  chief  officeis,  both  civil  and  mi- 

Hory  of  litary,  as  aldermen,  greeves,  earls,  heretogens,  &c.  were 
Gnat  Bri-  taken  ;  and  to  obtain  i’ome  of  thefe  offices  was  the  great 
tain,  vol.  ii.  0bjedt  0f  their  ambition.  Before  they  obtained  an  office, 
their  lands  were  their  only  fupport ;  and  they  lived  in  great¬ 
er  or  lels  affluence,  according  to  the  extent  of  their  eftates. 
Thefe  they  divided  into  two  parts  ;  one  of  which  they  call¬ 
ed  their  inlands ,  and  the  other  their  out  lands.  Their  in¬ 
lands  they  kept  in  their  own  immediate  poffeffion,  and  cul¬ 
tivated  them  by  the  hands  of  their  Haves  and  villains,  in 
order  to  raife  provifions  for  their  families  ;  their  outlands 
they  granted  to  ceorls  or  farmers,  either  for  one  year,  or 
for  a  term  of  years ;  for  which  they  received  a  certain  fti- 
pulated  proportion  of  their  produce  annually.  Thefe 
cu£«ns  had  long  prevailed  among  their  anceftors  in  Ger¬ 


many,  and  were  adhered  to  by  their  poflerity  In  England  Thanet 
till  the  conqueft.  ,  <  TJ'eiu 

The  thanes  were  under  no  obligations  on  account  of  their  . 
lands,  except  the  three  following,  which  were  indifpenfably 
neceffary  to  the  defence  and  improvement  of  their  country  ; 

To  attend  the  king  with  their  followers  in  military  expedi¬ 
tions,  to  affift  in  building  and  defending  the  royal  cables, 
and  in  keeping  the  bridges  and  highways  in  proper  repair. 

To  thefe  x obligations  all  proprietors  of  land  (even  the 
churchmen  for  a  long  time  not  excepted)  were  fubjedted  ; 
and  thefe  fervices  were  confidered  as  due  to  their  country 
rather  than  to  the  perfons  of  their  kings  ;  and  were  agreed 
to  by  all  as  being  necefiary  to  their  own  prefervation  and 
conveniency. 

This  title  of  thane  was  abolifhed  in  England  at  the  con« 
queft,  upon  the  introduction  of  the  feudal  fyftem  by  Wil¬ 
liam.  The  titles  of  earl  and  baron  were  about  the  lame  pe¬ 
riod  introduced  into  Scotland  by  Malcolm  Canmore,  and  the 
title  of  thane  fell  into  difufe. 

THANET,  an  ifland  of  the  county  of  Kent,  furrounded 
by  the  fea  except  on  the  north-eaft  fide,  where  it  is  bound¬ 
ed  by  the  branches  of  the  river  Stour,  now  inconfiderable  to 
what  they  were  formerly.  It  contains  feveral  villages,  and 
the  fea-port  towns  of  Margate  and  Rarafgate,  and  has  the 
title  of  an  earldom.  It  is  celebrated  for  being  the  fpot 
through  which  arts,  fciences,  and  divine  knowledge,  came 
into  this  happy  ifle.  The  Britons  called  it  Richborough , 
from  its  vicinity  to  the  city  of  that  name,  now  only  a  vener¬ 
able  ruin  ;  but  the  Saxons  called  it  * Thanet ,  from  fire,  ha¬ 
ving  fo  many  beacons  eredted  on  it.  It  is  in  the  north-eaft 
part  of  the  county,  lies  open  to  the  fea  on  the  north  and  eaft, 
with  the  river  Wantfum  on  the  weft  and  foutli,  is  about  10 
miles  long  from  the  North  Foreland  to  Sarre- Bridge,  and 
about  8  broad  from  Weftg  ate  to  Sandwich- Ferry.  The  LucUmbeJ 
north  part  of  it  is  all  arable,  except  fome  barren  land,  that  ^j£**de* 
is  fown  with  faintfoin,  which  produces  a  load  and  fome- 
times  two  loads  of  hay  upon  an  acre  ;  by  which  means,  the 
land  that  otherwife  is  not  worth  half-a  crown  an  acre 
yields  30s.  or  40s.  The  fouth  and  weft  parts  of  the  ifland 
are  moft  of  them  naarfh  or  pafture  lands.  The  foil  is  gene¬ 
rally  very  fertile,  efpecially  in  the  beft  of  barley,  and  other 
forts  of  grain,  of  which  it  is  computed  above  20,000  quarters 
are  lent  hence  to  London  in  a  year,  befides  what  is  fold  to 
other  places.  The  alga  marina ,  or  fea-ore,  as  they  call  it. 
is  their  chief  manure.  This  they  dry  on  the  fhorc,  and 
burn,  in  order  to  make  kelp,  which  the  potters  ufe  in 
glazing  their  ware.  But  the  fmell  of  the  rotten  ore  upon 
the  foil,  and  thefmoke  of  it  when  burning,  is  very ’noilome. 

The  gentlemen’s  families  are  for  the  moft  part  gone  from 
this  part  of  the  county,  having  fold  their  eftates  ;  fo  that 
their  mar.fion  feats  are  converted  into  farm-houfes  ;  but  then, 
on  the  other  hand,  many  of  the  yeomen  and  farmers  have 
good  eftates,  on  which  they  live  very  genteelly.  In  this 
ifland  are  ten  parifhes,  but  feven  parifh-churches,  and  one 
chapel. 

THAPSIA,  the  deadly  carrot,  in  botany:  Agenus 
of  plants  belonging  to  the  dials  of  pentandria ,  and  order  of 
digynia  ;  and  in  the  natural  fyftem  ranging  under  the  45th 
order,  umbellate.  The  fruit  is  oblong  and  girt  with  a  mem¬ 
brane.  There  are  five  fpecies  ;  the  villofa,  feetida,  afclepium, 
garganica,  and  trifoliata.  I  he  roots  of  the  foetida  were 
formerly  ordered  in  medicine,  but  are  now  entirely  difufed  ; 
a  fmall  dofe  operating  with  extreme  violence  both  upwards 
and  downwards. 

THA  WTNG,therefolution  of  ice  into  its  former  fluid  ft  ate 
by  the  warmth  of  the  air.  See  Congelation  and  Frost. 

THE  A,  in  botany.  See  Tea. 
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YHEATINES,  a  religious  order  in  the  Romifh  church, 
fo  called  from  their  principal  founder  John  Peter  Caraffa, 
then  bifhop  of  Theate,  or  Cliieti,  in  the  kingdom  of  Naples, 
and  afterwards  pope,  under  the  name  of  Paul  IV.  The 
names  of  the  other  founders  were  Gaetan,  Boniface,  and 
Configlieri.  Thefe  four  piou6  men  defiring  to  reform  the 
ecclefiaffical  date,  laid  the  foundation  of  an  order  of  regular 
clerks  at  Rome  in  the  year  1524.  Pope  Clement  VII.  ap¬ 
proved  the  inffitution,  and  permitted  the  brethren  to  make 
the  three  religious  vows,  to  ele£l  a  fuperior  every  three 
years,  and  to  draw  up  Batutes  for  the  regulation  of  the 
order.  They  firff  endeavoured,  by  their  example,  to  revive 
among  the  clergy  the  poverty  of  the  apoffles  and  firff  dif- 
ciples  of  our  Saviour,  and  were  the  full  who  affumed  the 
title  of  regular  clerks . 

THEATRE,  a  place  in  which  fiiows  or  dramatic  re¬ 
prefen  rations  are  exhibited. 

For  the  origin  of  the  dramatic  art  we  always  turn  our 
eyes  to  Greece,  the  nurfery  of  the  arts  and  fciences.  It  may 
indeed  have  been  known  among  more  ancient  nations,  but 
no  records  remain  fufficient  to  fupport  this  opinion.  The 
different  Bates  of  Greece  afierted  their  claim  to  the  honour 
of  having  given  it  birth,  but  the  account  of  the  Athenians 
is  moB  generally  received.  It  derived  its  origin  from  the 
hymns  which  were  fung  in  the  feBivals  of  Bacchus  in  honour 
of  that  deity.  While  thefe  refounded  in  the  ears  of  the 
multitude,  chorufes  of  Bacchaftts  and  Fauns,  ranged  round 
certain  obfcene  images  which  they  carried  in  triumphal 
proctffion,  chanted  lafcivious  fongs,  and  fometimes  facrificed 
individuals  to  public  ridicule. 

This  was  the  practice  Iti  the  cities  ;  but  a  Bill  greater 
licentioufnefs  reigned  in  the  worfhip  paid  to  the  fame  divi- 
r  nity  by  the  inhabitants  of  the  country,  and  efpecially  at  the 
feafon  when  they  gathered  the  fruits  of  his  beneficence. 
Vintagers,  befmeared  with  wine-lees,  and  intoxicated  with  joy 
and  the  juice  of  the  grape,  rode  forth  in  their  carts,  and  at¬ 
tacked  each  other  on  the  road  with  grofs  farcafms,  revenging 
themfelves  on  their  neighbours  with  ridicule,  and  on  the  rich 
by  publifliing  their  injuflice. 

Among  the  poets  who  flourifhed  at  that  time,  fome  ce¬ 
lebrated  the  great  a&ions  and  adventures  of  gods  and  heroes, 
and  others  attacked  with  afperity  the  vices  and  abfnrdities 
of  individuals.  The  former  took  Homer  for  their  model, 
and  fupported  themfelves  by  his  example,  of  which  they 
made  an  improper  ufe.  Homer,  the  moB  tragic  of  poets, 
the  model  of  all  who  have  fucceeded  him,  had  in  the  Iliad 
and  the  OdyfTey  brought  to  perfedtion  the  heroic  poem,  and 
in  his  Margites  had  employed  pleafantry.  But  as  the  charm 
of  his  works  depends  in  a  great  meafure  on  the  paffions  and 
*  motion  with  which  he  knew  to  animate  them,  the  poets  who 
came  after  him  endeavoured  to  introduce  into  theirs  an  adlion 
which  might  excite  emotion  or  mirth  in  the  fpe&ators  : 
fome  even  attempted  to  produce  both,  and  ventured  certain 
rude  effays,  which  have  fince  beenffyled  indifferently  either 
tragedies  or  comedies,  becanfe  they  unite  the  characters  of 
thofe  two  dramas.  The  authors  of  thefe  fketches  have  been 
diftinguifhed  by  no  difcovery  ;  they  only  form  in  the  hiffory 
of  the  art  a  fucceffion  of  names  which  it  would  be  ufelefs  to 
recal  to  light. 

The  neceffity  and  power  of  theatrical  intereB  was  already 
known.  The  hymns  in  honour  of  Bacchus,  while  they  de¬ 
scribed  his  rapid  progvefs  and  fplendid  conqueBs,  became 
imitative  ;  and  in  the  conteBs  of  the  Pythian  games,  the 


players  on  the  flute  who  entered  into  competition  were  en¬ 
joined  by  an  exprefs  law  to  reprefent  lucceffively  the  circum- 
llances  that  had  preceded,  accompanied,  and  followed  the 
vi&ory  of  Apollo  over  Python. 

Some  years  after  this  regulation,  Sufarion  and  Thefpis, 
both  born  in  a  fmall  borough  of  Attica,  named  Icaria ,  ap¬ 
peared  each  at  the  head  of  a  company  of  a£lors,  the  one  on 
a  kind  of  Bage,  the  other  in  a  cart  (a).  The  former  at¬ 
tacked  the  vices  and  abfnrdities  of  his  time  ;  and  the  latter 
treated  more  noble  fubje&s,  which  he  took  from  hiffory. 

The  comedies  of  Sufarion  were  in  the  fame  taffe  with  thofe 
indecent  and  i'atirical  farces  which  were  afterwards  performed 
in  fome  ol  the  cities  of  Greece.  They  were  long  the  fa¬ 
vourite  entertaintment  of  the  country  people.  Athens  did 
not  adopt  this  fpecies  of  exhibition  until  after  it  was  brought 
to  perfe&ion  in  Sicily. 

Thefpis  had  more  than  once  feen  in  the  feBivals,  in  which 
as  yet  hymns  only  were  fung*  one  of  the  fingers,  mounted 
on  a  table,  form  a  kind  of  dialogue  with  the  chorus.  From 
this  hint  he  conceived  the  idea  of  introducing  into  the  tra¬ 
gedies  an  a£lor  who,  by  fimpie  recitals  introduced  at  inter¬ 
vals,  fhould  give  relief  to  the  chorus,  divide  the  action,  and 
render  it  more  intereBing.  This  happy  innovation,  toge¬ 
ther  with  fome  other  liberties  in  which  he  had  allowed  him- 
felf,  gave  alarm  to  the  legiflator  of  Athens,  who  was  more 
able  than  any  other  perfon  to  difeern  the  value  or  danger  of 
the  novelty.  Solon  condemned  a  fpecies  of  compofition  in 
which  the  ancient  traditions  were  difguifed  by  fictions.  “If 
we  applaud  falfehood  in  our  public  exhibitions  (faid  he  to 
Thefpis),  we  {hall  foon  find  that  it  will  infinuate  itfeif  into 
our  moft  facred  engagements,” 

The  exceffive  approbation  and  delight  with  which  both 
the  city  and  country  received  the  pieces  of  Thefpis  and 
Sufarion,  at  once  juftified*  and  rendered  ufelefs  the  fufpici- 
ous  forefight  of  Solon.  The  poets,  who  till  then  had  only 
exercifed  their  genius  in  dithyrambics  and  licentious  fatire, 
Bruck  with  the  elegant  forms  which  thefe  fpecies  of  com¬ 
pofition  began  to  affurne,  dedicated  their  talents  to  tragedy 
and  comedy.  Soon  after  a  greater  variety  was  introduced 
in  the  fubje&s  of  the  former  of  thefe  poems.  Thofe  who 
judge  of  their  pleafures  only  from  habit  exclaimed,  that  thefe 
fubje&s  were  foreign  to  the  worfhip  of  Bacchus  ;  but  the 
greater  number  thronged  with  Bill  more  eagernefs  after  the 
new  pieces. 

Phrynichus,  the  difciple  of  Thefpis,  made  choice  of 
that  kind  of  verfe  which  is  moff  fuitable  to  the  drama,  was 
the  author  of  fome  other  changes,  and  left  tragedy  in  its  in¬ 
fancy. 

iEfchylus  received  it  from  his  hands  enveloped  in  a  rude- 
veBment,  its  vifage  covered  with  falfe  colours,  or  a  mafic  iu- 
expreffive  of  chara&er,  without  either  grace  or  dignity  in 
its  motions,  infpiring  the  defire  of  an  intereB  which  it  with 
difficulty  excited,  ftill  attached  to  the  buffooneries  which 
had  amufed  its  infant  years,  and  expreffing  its  conceptions 
fometimes  with  elegance  and  dignity,  but  frequently  in  a 
feeble  and  low  ftyle,  polluted  with  grofs  obfeenities. 

In  his  firfl  tragedies  he  introduced  a  fecond  a&or;  and 
afterward,  copying  the  example  of  Sophocles,  who  had  juft: 
entered  on  his  theatrical  career,  he  admitted  a  third,  and 
fometimes  even  a  fourth.  By  this  multiplicity  of  perfon- 
ages,  one  of  his  a&ors  became  the  hero  of  the  piece,  and 
attra&ed  to  himfelf  the  principal  intereB  ;  and  as  the  chorus 
now  held  only  a  fubaltern  Bation,  iEfchylus  took  care  to 

fhorten 


Theatre, 


(a)  Sufarion  reprefented  his  firff  pieces  towards  the  year  580  before  Chrift.  Some  years  after;  Thefpis  made  his  fuff 
attempts  in  tragedy,  and  a&ed  his  Alceffis  in  536. 
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Theatre,  ftorten  its  part,  and  perhaps  even  carried  this  precaution 

v— too  far.  .  . 

He  is  cenfured  for  having  admitted  mute  characters  into 
his  drama.  Achilles,  after  the  death  of  his  friend,  and 
Niobe,  after  the  deftru&ion  of  her  children,  appear  on  the 
ftage,  and  remain  during  feveral  feenes  motionlefs,  with  their 
heads  covered  with  a  veil,  and  without  uttering  a  word  ; 
but  if  their  eyes  had  overflown  with  tears,  and  they  had 
poured  forth  thebittereft  lamentations,  could  they  have  pro¬ 
duced  an  efftdl  fo  terrible  as  this  veil,  this  filence,  and  this 
abandonment  to  grief  ? 

It  was  not  fufficient  that  the  noble  and  elevated  ftyie  of 
tragedy  fhonld  leave  in  the  minds  of  the  auditors  a  Itrong 
fmpreffion  of  grandeur  ;  to  captivate  the- multitude,  it  was 
requisite  that  every  part  of  the  fpedtacle  ihould  concur  to 
produce  the  fame  effedl.  It  was  then  the  general  opinion 
that  nature,  by  bellowing  on  the  ancient  heroes  a  more 
lofty  ftature,  had  imprefled  on  their  perfons  a  majefty  which 
procured  them  as  much  refpedl  from  the  people  as  the  en- 
figns  of  dignity  by  which  they  were  attended.  JEichylus 
therefore  railed  his  adlors  on  high  {lilts  or  bufkins.  He 
covered  their  features,  which  were  frequently  difagreeable, 
with  a  mafk  that  concealed  their  irregularity.  He  clothed 
them  in  flowing  and  magnificent  robes,  the  form  of  wjiich 
was  fo  decent,  that  the  priefls  of  Ceres  have  not  blufhed  to 
adopt  it.  The  inferior  a6lors  were  alfo  provided  with  mafks 
and  drefles  fuited  to  their  parts. 

Inftead  of  thofe  wretched  fcaffolds  which  were  formerly 
ere&ed  in  hafle,  he  obtained  a  theatre  fumifhed  with  ma- 

♦  chines,  and  embellifhed  with  decorations.  Here  the  found 
of  the  trumpet  was  reverberated,  incenfe  was  feen  to  burn 
on  the  altars,  the  fhades  of  the  dead  to  arife  from  the  tomb, 
and  the  furies  to  rufh  from  the  gulphs  of  Tartarus.  In  one 
of  his  pieces  thefe  infernal  divinities  appeared,  for  the  firfl 
time,  with  mafks  of  a  horrid  palenefs,  torches  in  their  hands, 
ferpents  intertwined  in  their  hairs,  and  followed  by  a  nu¬ 
merous  retinue  of  dreadful  fpe&res.  It  is  faid  that,  at  the 
fight  of  them,  and  the  found  of  their  terrific  howlings,  ter¬ 
ror  feized  on  the  whole  ?. (Terribly,  women  mifearried,  and 
children  expired  with  fear ;  and  that  the  magifliates,  to 
prevent  fmiilar  accidents  in  future,  commanded  that  the 
chorus  Ihould  confifl  only  of  fifteen  adlors  inflead  of  fifty. 

The  eftedl  of  fo  many  new  obje&s  could  not  but  aflonifh 
the  fpe&ators  ;  nor  were  they  lefs  furprffed  and  delighted 
at  the  intelligence  dilplayed  in  the  performance  of  the 
aflors,  whom  jEtchylus  almofl  always  exetcried  himfelf* 
He  regulated  their  Heps,  and  taught  them  to  give  addition¬ 
al  force  to  the  action  by  new  and  expreffive  geftureS. 

The  progrefs  of  the  art  was  extremely  rapid.  iEichylus 
was  born  525  years  before  Chrift,  11  years  after  Thefpis 
had  a£led  his  Alceflis.  He  had  for  competitors  Choerilus 
Pratenas,  and  Phrynichus,  whofe  glory  he  eclipled,  and 
Sophocles,  who  rivalled  his  own.  Sophocles  was  born  about 
the  year  497  1>.  C.  about  14  years  before  Euripides.  Thefe 
carried  tragedy  to  the  highefl  perfection  to  which  it  attain¬ 
ed  among  the  Greeks.  Jifchylus  painted  men  greater  than 
they  can  be,  Sophocles  as  they  ought  to  be,  and  Euripides 
as  they  aie. 

Invented  towards  the  50th  Olympiad  (about  580  B.  C.),. 
and  adapted  to  the  rude  manners  of  the  ruftics,  comedy  ven¬ 
tured  not  to  approach  the  capital  ;  and  if  by  chance  fome 
companies  of  aCtors,  who  were  unconnected  with  any  others, 
found  their  way  into  the  city,  and  performed  their  indecent 
farces,  they  were  lefs  authorifed  than  tolerated  by  the  go¬ 
vernment.  It  was  not  till  after  a  long  infancy  that  this 
fpecies  of  drama  began  fuddenly  to  make  a  rapid  improve¬ 
ment  in  Sicily.  Inftead  of  a  fucceflion  of  feenes  without 
connedion  or  tendency,  the  philo  fop  her  Epicharmus  intro¬ 


duced  an  action,  all  the  parts  of  which  had  a  dependence  on  Theatre* 
each  other  ;  and  conduded  his  fubjed,  without  wandering  v 
from  it,  through  a  juil  extent  to  a  determinate  end.  His 
pieces,  fubjeded  to  the  fame  laws  as  tragedy,  were  known 
in  Greece,  where  they  were  confidered  as  models  ;  and  co¬ 
medy  foon  fhared  with  her  rival  the  fuffrages  of  the  public, 
and  the  homage  due  to  genius.  The  Athenians,  efpecially, 
received  her  with  the  lame  tranfports  as  they  would  have 
teflified  at  the  news  of  a  vidory  :  many  of  their  poets  ex- 
ercifed  their  genius  in  this  novel  fpecies  of  compofition  ; 
and  their  names  adorn  the  numerous  lift  of  writers  who  have 
been  diftinguifhed  in  comedy  from  the  time  of  Epicharmus. 

Such  were,  among  the  more  ancient,  Magnes,  Cratinus,  Cra¬ 
tes,  Pherecrates,  Eupolis,  and  Ariftophanes.  They  allflou- 
rifhed  in  the  age  of  Pericles. 

If  we  perule  the  comic  pieces  which  have  come  down  to 
us,  we  fhall  be  convinced  that  the  foie  objed  of  the  authors 
was  to  pleale  the  multitude.  The  gods  and  heroes  were 
travelled,  grofs  and  obfeene  language  was  often  employed, 
and  virulent  invedives  were  often  thrown  out  againft  indi¬ 
viduals  of  the  firft  rank  for  genius  and  virtue.  Towards 
the  end  of  the  Peloponnefian  war  the  licentioufRefs  of  co¬ 
medy  was  reftrained.  The  chorus  was  laid  afide,  becaufe 
the  rich  citizens  were  alarmed,  and  would  no  longer  contri¬ 
bute  money  to  fupport  it,  nor  provide  mafks  with  portraits 
for  expoling  individuals. 

The  poets  being  thus  reftrained  from  mentioning  names 
of  living  perfons  on  the  ftage,  invented  falfe  names.  They 
(till  expofed  real  and  known  characters  ;  and  thus  gave  * 
more  exquifite  gratification  to  the  fpedators,  who  were 
highly  amufed  with  finding  out  the  perfons  intended.  The 
confcquence  of  the  law  was  only  to  make  that  done  with 
delicacy  which  was  formerly  done  in  the  molt  indecent  and 
fcurrilous  manner.  Ariftophanes,  in  fome  ot  his  late  ft  pie¬ 
ces,  has  given  us  fome  good  examples  of  this  kind  of  come¬ 
dy,  which  is  fometimes  called  the  middle  comedy. 

Comedy  was  Hill  liable  to  abufe,  and  therefore  required 
farther  reformation.  As  the  ule  of  real  names  had  former¬ 
ly  been  prohibited,  real  iubjeCts  were  alfo  forbidden  ;  and 
comedy  from  that  time  was  no  longer  a  fury  armed  with 
torches,  or  a  firebrand  Scattering  mifehief,  but  apleafmg  and 
inftrudlive  companion.  This  is  called  the  new  comedy,  I  he 
mo  ft  eminent  among  the  Greeks  in  this  improved  fpecies’ 
was  Menander.  His  writings  are  now  loft  ;  but  we  may 
form  a  good  eftimate  of  their  merit  from  the  comedies  of 
Terence,  which  are  faid  to  have  been  borrowed  from  Me¬ 
nander,  and  to  have  nearly  refembled  the  original,  though/ 
inferior  in  that  vis  comica  by  which  the  elegant  Grecian  wa3 
diflinguilhed.  The  comedy  of  Menander  is  that  which  has 
been  cultivated  in  modern  times* 

To  give  fome  idea  of  a  Grecian  theatre,  we  fhall  defcribe 
very  Ihortly  the  theatre  of  Bacchus  in  Athens,  which  was 
built  by  the  famous  architect  Philos  in  tire  time  of  Peiicles. 

The  part  intended  for  the  fpeClators  was  of  a  femicircular 
form,  at  the  diameter  of  winch  was  eredled  the  ftage.  The 
orcheftra  occupied  the  fpace  where  the  pit  in  modern  the¬ 
atres  is  Situated,  where  the  muiic,  the  chorus,  and  the  mimh 
were  placed.  It  was  four  feet  elevated  above  the  ground. 

The  fpe&ators  were  arranged  in  three  galleries  round  all 
the  {ides  of  the  orcheftra  except  that  next  the  ftage,  each 
gallery  containing,,  eight  rows  of  feats.  At  the  farther  end 
of  the  orcheftra,  where  the  ftage  is  eredled  in  modern  the¬ 
atres,  flood  the  thymele  or  logeon,  but  projecting  a  little  Gentleman's 
towards  the  audience.  It  was  a  little  higher  than  the  or-^%*z^c 
ch eft ra,  and  did  not  extend  the  whole  breadth  of  it>  In  ,L 
fome  theatres  it  was  only  fix  feet  fquare.  Here  the  prin¬ 
cipal  part  of  the  chorus  made  their  recitations,  and  in  co¬ 
mical  interludes  the  mimi  performed.  Behind  the  thy- 
<  xncie 
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Theatre,  mele  appeared  the  ft: age  or  profcenion,  confiderably  eleva- 
— " tec|  ^r0  part  Qf  t tr i s  theatre  was  covered  except  the  flage, 
and  a  high  gallery  called  c treys  fet  apatt  for  the  women. 
’The  Athenians,  being  eXpofed  to  theweather,  came  ufually 
•  with  great  cloaks,  to  fecure  them  from’  the  rain  or  the  cold; 
and  for  defence  againft  the  fun,  they  had  th t  feiadion,  a  kind 
'of  parafol,  which  the  Romans  ufed  alfo  in  their  theatres  by 
the  name  of  tnnbelU ;  but  when  a  fudden  florin  aroie,  the 
play  was  interrupted,  and  the  fpedlators  difperfed. 

A  fort  of  tent-work  over  the  entire  area  of  the  edifice 
might  have  been  contrived  as  a  fhelter  from  the  rain  and  a 
fhade  from  the  fun.  Such  a  covering  would  have  obviated 
the  inconveniences  of  roofed  theatres,  which  obftru£t  the 
free  communication  of  the  air,  and  of  unroofed  theatres, 
which  do  not  keep  out  the  weather.  At  Athens  the  plays 
were  always  reprefented  in  the  day-time,  which  made  the 
unroofed  theatres  lefs  inconvenient. 

Plays  were  reprefented  only  during  the  three  feflivals  fo- 
lemnized  in  honour  of  Bacchus.  The  firft  of  thefe  was  ce¬ 
leb  rated  at  the  Pirceus,  where  fome  of  Euripides’s  pieces 
were  firft  pei  formed.  The  fecond,  which  lafted  only  one 
day,  was  kept  at  the  end  of  January  or  beginning  of  Fe¬ 
bruary.  The  third,  called  the  greater  DtonyJia>  was  cele¬ 
brated  a  month  after.  It  continued  fcveral  days,  and  at¬ 
tracted  a  great  multitude  of  fpe&ators.  In  the  feflivals 
which  lafted  only  one  day,  five  or  fix  dramatic  pieces,  either 
tragedies  or  comedies,  were  performed.  But  in  the  greater 
Dionyfia,  which  continued  longer,  12  or  15,  and  fometimes 
Ttiore,  were  acted.  The  performance  began  early  in  the 
morning,  and  fometimes  lalled  the  whole  day. 

The  chorus,  according  as  the  fubject  demanded,  was 
compofed  of  men  and  women,  old  men  or  youths,  citizens 
or  flaves,  priefls,  foldiers,  &c.  to  the  number  of  15  in  tra¬ 
gedy,  and  24  in  comedy.  The  chorus  came  upon  the  flage 
preceded  by  a  flute- player,  who  regulated  their  ileps ;  fome¬ 
times  one  after  the  other,  but  in  tragedy  more  frequently 
three  in  front  and  five  in  depth,  or  five  in  front  and  three  in 
depth. 

T  he  fame  perfons  performed  both  In  tragedy  and  come¬ 
dy  ;  but,  as  among  ourfelves,  it  was  rare  to  meet  with  any 
who  excelled  in  both.  The  pay  of  thofe  who  had  acquired 
great  reputation  was  confiderable.  Polus  gained  a  talent  in 
two  days  (equal  to  L.225  Sterling*).  Players  of  eminence 
were  folicited  by  different  a&ors  of  Greece  to  attend  their 
feflivals.  If,  after  making  an  engagement,  they  failed, 
they  were  obliged  to  pay  a  certain  fum  of  money ;  and  if 
they  were  abfent  during  the  feflivals -of  their  own  republic, 
they  were  condemned  to  a  heavy  fine. 

The  a&ors  had  habits  and  fymhols  faited  to  their  parts. 
Kings  wore  a  diadem,  leaned  on  a  feeptre  which  fupported 
an  eagle  on  its  top,  and  were  drefled  in  long  robes  of  purple 
or  other  fplendid  colours  ornamented  with  gold.  Heroes, 
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Englifh  lJ,  and  their  bulk  in  proportion,  were  frequently 
covered  with  the  fk in  of  a  lion  or  a  tyger,  and  armed  with 
Xwords,  quivers,  and  clubs.  All  who  fuffered  misfortunes 
wore  a  black,  brown,  or  dirty  white  garment,  which  fre¬ 
quently  hung  in  tatters.  There  were  various  kinds  of  mafks 
for  tragedy,  comedy,  and  fatire.  Thefe  certainly  took  away 
the  pleafure  arifing  from  the-expreffion  of  the  countenance  ; 
but  at  any  rate,  little  pleafure  could  be  derived  from  this  cir- 
cumftance  in  a  Grecian  theatre,  from  its  immenfe  iize,  and 
the  great  diftar.ee  of  the  audience  from  the  flage. 

Dramatic  entertainments  w  ere  introduced  at  Rome  in  the 
year  of  the  city  391.  rl  hey  were  called  ludi  fcenici ,  becaufe 
they  were  firft  afted  in  a  fnade  formed  by  the  branches  and 


leaves  of  tre 


truria,  whence 


:es.  1  hey  were  borrowed  immediately  from  E 
ice  alio  they  received  their  firft  players.  Thefe 


Etrurians  at  firft  only  danced  to  a  flute,  without  either  fing* 
ing  or  a&ing.  The  Roman  youth  loon  imitated  them  at 
their  folemn  feflivals,  adding  raillery  in  rude  verfes,  and  gef- 
tures  adapted  to  the  fubjeft.  Thefe  verfes  were  called  Fef* 
cennint,  from  Fefcennia,  a  city  of  Etruria.  Livius  \ndro- 
nicus  was  the  firft  poet  who  wrote  a  regular  play  in  Latin. 

This  happened  in  the  year  of  Rome  5 1 2  or  5  1 4,  about  1  Co 
years  after  the  death  of  Sophocles  and  Euripides,  and  52 
after  that  of  Menander.  The  Grecian  model  was  after¬ 
wards  introduced  and  cultivated  much  by  fucceeding  dra¬ 
matic  writers.  'Phis  was  the  model  of  Menander,  for  the  old 
and  middle  comedy  wras  unknown  at  Rome.  As  the  Ro¬ 
mans  were  only  imitators  of  the  Greeks  in  the  dramatic  art, 
as  well  as  in  moil  of  the  arts  and  fciences,  nothing  more  is 
neceffary  to  be  faid  in  addition  to  the  account  which  we 
have  already  given  of  the  Grecian  flage. 

The  origin  of  the  Englifh  flage  is  hid  in  obfeurity.  It 
was  not,  however,  copied  from  the  Grecian  or  Roman  ;  for 
it  was  evidently  different  in  form  as  well  as  in  matter,  and 
may  with  more  propriety  be  deduced  from  a  Gothic  origi¬ 
nal.  It  appears  that  there  were  theatrical  entertainments 
in  England  almoll  as  early  as  the  conqueft;  for  we  are  told  GentUma^ 
by  William  Stephanides  or  Fitz-Stephen,  a  monk,  who  ip 
the  reign  of  Henry  II.  wrote  his  Defcrlptio  Nobtl'iJJima  Cl -  ** 

Fitatis  Londonue ,  that  u  London,  inflead  of  the  common  in¬ 
terludes  of  the  theatre,  had  plays  of  a  more  holy  kind  ;  re- 
prefentations  of  the  miracles  of  confeffors,  and  the  fuffer- 
ings  of  martyrs.  At  this  time  there  were  alfo  certain  fets 
of  idle  people,  who  travelled  the  countries  and  were  called 
Mummers ,  a  kind  of  vagrant  comedians,  whofe  excellence 
confided  altogether  in  mimickry  and  humour. 

It  is  probable  that,  foon  after  this  time,  the  dramatic  re- 
prefentations  called  Myftertes  were,  exhibited:  Thefe  my  de¬ 
nes  w"ere  taken  from  fcripture-hiflory :  fome  reprefented  the 
creation  of  the  world,  with  the  fall  of  Adam  and  Eve;  fome 
the  flory  of  Jofeph  ;  and  others  even  the  incarnation  and 
fufferings  of  the  Son  of  God.  Thefe  pieces  were  exhibited  Gdher'$  A 
in  a  manner  fo  ridiculous  as  to  favour  libertinifm  and  infid 
lity,  as  appears  by  a  petition  of  the  chaunters  of  St  Paul’s 
cathedral  to  Richard  II.  in  1378,  praying,  that  “  fome  un- 
expert  people  might  be  prohibited  from  reprefenting  the  hi- 
ftory  of  the  Old  Teftament  to  the  prejudice  of  the  faid  cler¬ 
gy,  who  had  been  at  great  expence  to  reprefent  it  publicly 
at  Chriftmas.” 

In  the  year  1390,  the  parifh  clerks  of  London  are  faid 
to  have  played  interludes  at  Skinner’s-well  on  three  fuccef- 
five  days  in  July  ;  and,  in  1409,  to  have  a&ed  for  eight 
days  lucceflively  a  play  concerning  the  creation  of  the  world, 
at  the  fame  place  which  thence  acquired  the  name  of  Clerk - 
ennvell. 

Thefe  Myfteries  were  fucceeded  by  Moralities,  in  which 
there  were  fome  rude  traces  of  a  fable  and  a  moral ;  and 
fome  alio  of  poetry,  the  virtues,  vices,  and  other  affedtions 
of  the  mind  being  frequently  perfonified. 

After  thefe  Moralities  came  what  were  called  Interludes, 
which  made  fome  approaches  to  wit  and  humour.  Many  of 
thefe  pieces  were  written  by  John  Heywood,  iefter  to  Hen¬ 
ry  VIII. 

In  the  time  of  Henry  VITI.  one  or  two  pieces  had  been 
publiihed  under  the  claflical  names  of  Comedy  and  Tragedy , 
but  they  appear  not  to  have  been  intended  for  popular  ufe. 

It  was  not  till  the  religious  ferments  had  fubfided  that  the  Percy's  A 
public  had  leifure  to  attend  to  dramatic  poetry.  In  th  e  fas  of  An* 
reign  of  Elizabeth,  tragedies  and  comedies  began  to  appear^^J^ 
in  form,  and  could  the  poets  have  peifevered,  the  firft  mo-  * 
dels  were  good.  Gorloduc ,  a  regular  tragedy,  was  adled 
in  1561;  and  Gafcoigne,  in  1566,  exhibited  Jocqfla,  a 
tranflation  from  Euripides, .  as  alio  The  Suppojes,  a  regular 

comedy, 
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Theatre,  comedy,  from  Aricflo,  near  thirty  years  before  any  of 
^ 1  Shakefpeare's  were  printed. 

The  people  however  ft  ill  retained  a  relifh  for  their  old 
myfleries  and  moralities,  and  the  popular  dramatic  poets 
feem  to  have  made  them  their  models.  The  graver  fort  of  mo¬ 
ralities  appear  to  have  given  birth  to  our  modern  tragedy  ; 
as  our  comedy  evidently  took  its  rife  from  the  lighter  inter¬ 
ludes  of  that  kind.  And  as  moft  of  thefe  pieces  contain  an  ab- 
furd  mixture  of  religion  and  buffoonery,  an  eminent  critic  has 
well  deduced  from  thence  the  origin  of  our  unnatural  tra¬ 
gicomedies.  Even  after  the  people  had  been  accuftomed 
to  tragedies  and  comedies,  moralities  ftill  kept  their  ground. 
One  of  them,  intitled  The  New  Cujlom,  was  printed  fo  late 
as  1573.  At  length  they  afTumed  the  name  of  mafques, 
and,  with  fome  claflical  improvements,  became  in  the  two 
following  reigns  the  favourite  entertainments  of  the  court. 

As  for  the  old  myfleries,  which  ceafed  to  be  a£led  after 
the  reformation,  they  feem  to  have  given  rife  to  a  third 
fpecies  of  ftage  exhibition  ;  which,  though  now  confounded 
with  tragedy  or  comedy,  were  by  our  firfl  dramatic  writers 
confidered  as  quite  diftinct  from  them  both  :  thefe  were 
hiftorieal  plays,  or  hiftories  ;  a  fpecies  of  dramatic  writing 
which  refembled  the  old  myfleries  in  reprefenting  a  feiies  of 
hiftorieal  events  fimply  in  the  order  of  time  in  which  they 
happened,  without  any  regard  to  the  three  great  unities. 
Thefe  pieces  feem  to  differ  from  tragedy  juft  as  much  as 
hiftorieal  poems  do  from  epic  :  as  the  Pharfalia  does  from 
the  iEneid.  What  might  contribute  to  make  dramatic 
poetry  take  this  turn  was,  that  foon  after  the  myfleries 
ceafed  to  he  exhibited,  there  was  publifhed  a  large  collection 
of  poetical  narratives,  called  the  Mirror for  Magijlrates ,  where¬ 
in  a  great  number  of  the  moft  eminent  characters  in  Englifh 
hiftory  are  drawn  relating  their  own  misfortunes.  This 
book  was  popular  and  of  a  dramatic  call ;  and  therefore,  as 
an  elegant  writer  has  well  obferved,  might  have  its  influence 
in  producing  hifloric  plays.  Thefe  narratives  probably  fur- 
nifhed  the  fubjedls,  and  the  ancient  myfleries  fuggefted  the 
plan. 

That  our  old  writers  confidered  hiftorieal  plays  as  fome- 
what  diftinCt  from  tragedy  and  comedy,  appears  from  num- 
berlefs  paflages  of  their  works.  “  Of  late  days  (fays  Stow 
in  his  Survey  of  London),  inflead  of  thofe  ftage-plays  have 
been  ufed  comedies,  tragedies,  interludes,  and  hiflories,  both 
true  and  iained.”  Beaumont  and  Fletcher,  in  the  prologue 
to  the  Captain ,  fay, 

“  This  is  nor  comedy,  nor  tragedy, 

i(  Nor  hi/lory.” - 

Polonius  in  Hamlet  commends  the  adlors  as  the  beft  in 
the  world,  either  for  tragedie,  comedie,  hiflorie,  paftorall, 
&c.  And  Shakefpeare’s  friends,  Hcminge  arid  Condell,  in 
the  firfl  foil io  edition  of  his  plays,  in  1623,  have  not  only 
intitled  their  book  “  Mr  William  Shakefpeare’s  Comedies, 
Hiflories,  and  Tragedies,”  but,  in  their  table  "of  contents, 
have  arranged  them  under  thofe  three  feveral  heads  ;  pla¬ 
cing  in  the  clafs  of  hiflories,  ie  King  John,  Richard  IT. 
Henry  IV.  2  pts,  Henry  V.  Henry  VI.  3  pts,  Richard  III. 
and  Henry  VIII.” 

This  diilinClion  deferves  the  attention  of  the  critics  :  for 
if  it  be  the  firfl  canon  of  found  criticifm  to  examine  any 
work  by  thofe  rules  the  author  prefcribed  for  his  firfl  ob« 


fervance ;  then  we  ought  to  try  Shakefpeare’s  Iiiftories  by  Theatre* 
the  general  laws  of  tragedy  and  comedy.  Whether  the  rule  ~~  v  r " 
itlelf  be  vicious  or  not,  is  another  inquiry  ;  but  certainly 
we  ought  to  examine  a  work  only  by  thofe  principles  ac¬ 
cording  to  which  it  was  coinpofed.  This  would  fave  much 
impertinent  criticifm. 

Not  fewer  than  19  playhoufes  had  been  opened  before 
the  year  1633,  "hen  Prynne  pnbliflied  his  Htftriomajlix . 

From  this  writer  we  learn  that  tobacco,  wine,  and  beer,  were 
in  thofe  days  the  ufual  accommodations  in  the  theatre,  as 
now  at  Sadlers  Wells.  With  regard  to  the  ancient  prices 
of  admiflion,  the  playlioufe  called  the  Hope  had  five  different " 
priced  feats,  from  fixpence  to  half-a-crown.  Some  houfes 
had  penny  benches*  The  two-penny  gallery  is  mentioned  • 
in  the  prologue  to  Beaumont  and  Fletcher’s  Woman  Hater  ; 
and  feats  ©f  threepence  and  a  groat  in  the  paffage  of  Prynne  - 
laft  referred  to.  But  the  general  price  of  what  is  now 
called  the  Pit  feems  to  have  been  a  fhilling.  The  time  of 
exhibition  was  early  in  the  afternoon,  their  plays  being  ge¬ 
nerally  a<5led  by  day  light.  All  female  parts  were  performed 
by  men,  no  aeftrefs  being  ever  feeu  on  the  public  ftage  before 
the  civil  wars.  And  as  for  the  playhoufe  furniture  and 
ornaments,  they  had  no  other  feenes  nor  decorations  of  the 
ftage,  but  only  old  tapeftry,  and  the  ftage  ftrewed  with 
ruflies,  with  habits  accordingly ;  as  we  are  affured  in  a  fliort 
Difcourfe  on  the  Engliih  Stage,  fubjoined  to  Flecknoe’s 
Love' s.- Kingdom ,  1674,  1 2 mo. 

(b)  For  the  flate  of  the  theatre  during  the  time  of  Shake- 
fpeare,  fee  Playhouse  ;  where  a  full  account  of  it  is  given 
from  the  late  valuable  edition  of  our  illuftrious  poet’s  works 
by  Mr  Malone.  During  the  whole  reign  of  James  I.  the 
theatre  was  in  great  profperity  and  reputation  :  dramatic* 
authors  abounded,  and  every  year  produced  a  number  of 
new  plays  ;  it  became  a  fafliion  for  the  nobility  to  celebrate 
their  weddings,  birth-days,  and  other  occaflons  of  rejoicing* 
with  mafqucs  and  interludes,  which  were  exhibited  with  fur-, 
prifing  expence  ;  our  great  architect,  Inigo  Jones,  being 
frequently  employed  to  furnifh  decorations,  with  all  the  lux¬ 
uriance  of  his  invention  and  magnificence  of  his  art.  The 
king  and  his  lords,  and  the  queen  and  her  ladies,  frequently 
performed  in  thefe  mafques  at  court,  and  the  nobility  at  their 
private  houfes  ;  nor  was  any  public  entertainment  thought 
complete  without  them.  This  tafle  for  theatrical  entertain¬ 
ments  continued  during  great  part  of  the  reign  of  king 
Charles  the  firft  ;  but,  in  the  year  1633,  ^  began  to  be  op- 
pofed  by  the  Puritans  from  the  prefs  ;  and  the  troubles  that 
ioon  after  followed  entirely  fufpended  them  till  the  reftora- 
tion  of  king  Charles  the  fecond  in  1660. 

The  king,  at  his  reftoration,  granted  two  patents,  one 
to  Henry  Killigrew,  Efq;  and  the  other  to  Sir  William 
Davenant,  and  their  heirs  and  afftgns,  for  forming  two  di- 
ftin<ft  companies  of  comedians.  Killigrew’ s  were  called  the 
King's  Servants ,  and  Davenant’s  the  Duke's  Company .  About 
ten  of  the  company  called  the  King's  Servants  were  on  the 
royal  houfehold  eft  ablifh  meat,  having  each  ten  yards  of 
fcarlet  <^oth,  with  a  proper  quantity  of  lace  allowed  them 
for  liveries ;  and  in  their  warrants  from  the  lord  chamber¬ 
lain  they  were  ilylecl  gentlemen  of  the  great  chamber . 

Till  this  time  no  woman  had  been  feen  upon  the  Englifli 
ftage,  the  characters  of  women  having  always  been  performed 
by  boys,  or  young  men  of  an  effeminate  afpedt,  which  pro¬ 
bably 


(b)  We  have  been  anxious  to  give  as  full  an  account  of  the  ancient  Englifli  drama  as  we  could  :  we  mull  not  omit* 
however,  to  inform  onr  readers  what  Mr  Malone  fays  of  the  old  plays,  viz.  that  not  one  play  publifhed  before  1-592 
will  bear  a  lecond  reading ;  and  that  exclufive  of  myfleries,  moralities,  and  tranflations,  there  are  but  34  pieces  extant 
v'luch  were  publifhed  before  that  period. 
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Theatre  foablv  induced  Shakefpeare  to  make  fo  few  of  his  plays  de- 
Up0n  fema[e  characters,  as  they  mu fi  have  been  per- 
formed  to  great  difadvantage.  'Hie  principal  characters  of 
his  women  are  innocence  and  fimplieity,  fuch  are  Defdemona 
and  Ophelia  ;  and  his  fpeeimen  of  fondnefs  and  virtue  in 
Portia  is  very  fhort.  But  the  power  of  real  and  beautiful 
women  was  now  added  to  the  ftage  ;  and  all'  the  capital 
plays  of  Shakefpeare,  Fletcher,  and  Ben  Jonfon,  were  di¬ 
vided  between  the  two  companies,  by  their  own  alternate 
choice,  and  the  approbation  of  the  court. 

The  kind’s  fervants  feem  to  have  been  allowed  to  be  the 
bed  company  ;  and  when  the  variety  of  plays  began  to  be 
exhaufted,  they  drew  the  greater  audiences.  Davenant, 
therefore,  to  make  head  again  ft  them,  firft  added  fpeClacle 
and  mufic  to  aClion,  and  introduced  a  new  fpecies  of  plays, 
fince  called  dramatic  operas ;  among  thefe  were,  Tht  Tempejl , 
Pfyche ,  and  Circe ;  which,  with  many  others,  were  fet  off 
with  the  moll  expenfive  decorations  of  feenes  and  habits, 
and  with  the  beft  voices  and  dancers. 

In  1684  the  two  houles  united,  and  continued  together 
for  ten  years.  In  1690  the  play  began  at  four  o’clock  5 
and,  we  are  told,  the  ladies  of  faftiion  ufed  to  take  the  even¬ 
ing  air  in  Hyde-park  after  the  reprefentation  ;  by  which 
it  appears  that  the  exhibitions  were  in  fummer  too.  The 
principal  actors  were,  Betterton,  Montfort,  Ivynafton,  Sand- 
ford,  Nokes,  Underhill,  and  Leigh,  commonly  called  Tony 
Leigh ;  the  aCtrefles  were,  Mrs  Betterton,  Barry,  Leigh, 
Butler,  Montfort,  and  Bracegirdle  ;  and  to  this  company, 
in  this  year,  old  Cibber  was  admitted  as  a  performer  in  the 
loweft  rank.  It  was  a  rule  with  the  patentees,  that  no 
young  perfon,  who  offered  himfelf  as  an  affcor,  fhould  be 
admitted  into  pay  till  after  at  leaft  half  a  year’s  probation  ; 

■  and  Cibber  waited  full  three  quarters  of  a  year  before  he 
was  taken  into  a  fal  ry  of  10 6.  a  week. 

In  1695  a  new  theatre  was  opened  with  Mr  Congreve’s 
comedy  of  Love  for  Love,  which  had  fuch  extraordinary 
fuecefs  (fays  Cibber)  that  fcarce  any  other  phy  was  a&ed 
there  till  the  end  of  the  feafon  ;  but  when  the  feafon  end* 
cd,  which  appears  to  have  begun  in  June,  he  does  not  tell 
us,  and  it  is  indeed  difficult  to  guefs  ;  for  though  the  com¬ 
pany  a&ed  in  fummet,  it  feems  improbable  that  they  ftiould 
lhut  up  the  houfe  in  winter,  as  it  is  difficult  to  conceive  any 
reafon  for  fo  doing.  Congreve  was  then  in  fuch  high  repu¬ 
tation,  that  this  company  offered  him  a  whole  {hare  (but 
into  how  many  fhares  the  whole  was  divided  Colley  has 
not  told  us)  upon  condition  he  would  give  them  a  new 
play  every  year.  This  offer  he  accepted,  and  received  the 
advantage,  though  he  never  fulfilled  the  condition ;  for  it  was 
three  years  before  he  produced  the  Mourning  Bridey  and 
three  more  before  he  gave  them  the  Way  of  the  World . 

It  is  not  neceffary  that  we  give  in  detail  the  remaining 
hiftory  of  the  Englifh  ftage  :  thofe  who  are  anxious  to  be 
acquainted  with  it  may  confult  Cibber’s  hiftory  of  the  ftage, 
continued  by  Vi&or,  under  the  title  of  A  Hiftory  of  the 
Theatres  of  J^ondon  and  Dublin  from  the  year  1730.  We 
fhall  only  mention  a  few  fads  refpeding  the  falaries  of  the 
players  about  that  period,  and  the  rife  of  the  price  of  play- 
tickets. 

A  difference  having  arifen  in  1733  between  the  mana¬ 
gers  and  a&ors,  moft  of  the  adlors  fet  up  for  themfelves  at 
the  little  theatre  in  the  Haymarket.  Upon  this  the  mana¬ 
gers  publifhed  the  following  account  of  their  falaries,  to 
fhew  the  public  how  little  room  they  had  to  mutiny.  To 
Mr  Colley  Cibber,  from  the  time  of  letting  his  (hare  till 
,  he  left  the  ftage,  12I  12s.  per  week.  Mr  The.  Cibber  5I. 
A TavaJine*  anc^  ^ls  W1^es  w^°^e  Calory  till  her  death,  without  doing  the 
fort 733.  company  any  ferviee  the  greateft  part  of  the  winter;  and 
his  own  alfo,  during  the  time  of  his  being  ill,  who  per¬ 


formed  but  feldom  till  after  Chriftmas.  Mr  Mills  jun.  3I,  Theatra 
under  the  fame  circumftances  with  regard  to  his  wife.  Mr  H 
Mills  fen.  1 1.  per  day  for  200  days  certain,  and  a  benefit »  .  t 
clear  of  all  charges.  Mr  Johnfton  5I.  Mr  Miller  si.  paid  **** 
him  eight  weeks  before  he  a&ed,  bafides  a  prefent  of  10 
guineas.  Mr  Harper  4I.  and  a  prefent  of  10  guineas.  Mr 
Griffin  4I.  and  a  prefent.  Mr  Shepard  3I.  Mr  Hallain, 
for  himfelf  and  father  (though  the  latter  "is  of  little  or  no 
ferviee)  $1.  Mrs  Heron  5I.  railed  from  40s.  hft  winter, 
yet  refufed  to  play  feveral  parts  affigned  her,  and  a&ed  but 
feldom  this  featon.  Mrs  Butler  3I.  per  week.  Bv  thefe  and 
other  falaries,  with  ihe  incident  charges  (befides  clothes 
and  feenes),  the  patentees  are  at  the  daily  charge  of  49 1. 
odd  money,  each  a&ing-day. 

Till  about  the  fame  time,  the  prices  at  the  theatre  were 
4s.  the  boxes,  2s.  6,d.  the  pit,  1  s.  6d.  the  firil  gallery,  and 
is.  the  fecond,  except  upon  the  firft  run  of  a  new  play  or 
'  pantomime,  when  the  boxes  were  5  s.  the  pit  3  s.  the  firfl 
gallery  2s.  and  the  fecond  is.  But  Fleetwood  thought  fit 
to  raiie  the  prices  for  an  old  pantomime,  which  was  revived 
without  expenee.  This  produced  a  riot  for  feveral  ni  ffits, 
and  at  iaft  a  number  deputed  by  the  pit  had  an  interview 
with  the  manager  in  the  green  room,  where  it  was  agreed, 
that  the  advanced  prices  fhould  be  conflantly  paid  at  the 
doors,  and  that  fuch  perfons  as  did  not  choofie  to  flay  the 
entertainment  fhould  have  the  advanced  part  of  their  money* 
returned.  This  was  a  very  advantageous  agreement  for  the 
manager  ;  becaufe,  when  the  audience  had  once  paid  their 
money,  and  were  feated,  very  few  went  out  at  the  end  of 
the  play,  and  demanded  their  advanced  money  ;  the  few 
that  did  it  at  firft,  foon  grew  tired,  and  at  hft  it  fettled  in 
the  quiet  payment  of  the  advanced  priee,  as  at  this  day. 

It  has  been  frequently  a  fubje&  ot  debate,  whether  the 
ftage  be  favourable  to  morals.  We  do  not  mean  to  enter 
into  the  controverfy  ;  but  we  fhall  make  an  obfervathn  or 
two.  It  will  be  allowed  by  all,  that  the  intention  of  the 
players  in  acting,  is  to  procure  money ;  and  the  intention 
of  the  audience  in  attending  the  theatre,  is  to  feek  amufe- 
ment.  The  players  then  will  only  a£t  fuch  plays  as  they 
believe  will  aniwer  their  intention.  And  what  fort  of  plays 
are  thefe  ?  They  are  fueh  as  correfpond  with  the  opinions, 
manners,  and  tafte,  of  the  audience.  If  the  tafte  of  the 
audience  be  grofs,  therefore  the  plays  will  be  grofs  ;  if 
delicate  and  refined,  they  will  be  the  fame.  And  if  we  go 
baek  to  the  time  of  Shakefpeare,  we  fhall  find  that  this  has 
been  uniformly  the  cafe.  The  conelulion,  then,  which  wc 
draw,  is  this,  if  the  tafte' of  the  audience  be  pure,  free  from 
licentioufnefs,  the  plays  will  be  the  fame,  and  the  ftage  will 
be  favourable  to  virtue. 

THEBAIC  Powder.  See  Pharmacy’ Index. 

THEBAID,  a  celebrated  heroic  poem  of  Statins,  the 
fubjedt.  whereof  is  the  civil  war  of  Thebes,  between  the 
two  brothers  Eteocles  and  Polynices  ;  or  Thebes  taken  by 
ri  he  feus. 

THEBES,  the  name  of  a  celebrated  city  of  ancient 
Greece.  It  is  fiippofed  to  have  been  built  by  Cadmus,  % 
about  the  year  of  the  iforld  255  Thib*Cadmus,  accord- Account  of 
ing  to  the  Greeks,  was  the  fon  of  Agenor  kin  ?  ot  Sidon  or  Cadmus 
of  Tyre  ;  but  the  Sidonians  allow  him  to  have  been  of  n0gre0f°un  * 
higher  quality  than  his  cook,  and  tell  us  that  his  wife  was  1  hebes. 
a  mufician  at  court,  with  whom  he  ran  away  into  Greece. 

The  Greek  writers  tell  us,  that  being  commanded  by  his 
father  to  go  in  fearch  of  his  daughter  Europa,  wffiom  Jupi¬ 
ter  in  the  fhape  of  a  bull  had  carried  off,  and  forbid  to  re¬ 
turn  without  her,  he  built,  or  rebuilt,  the  city  of  Thebes, 
after  having  long  fought  her  in  vain.  He  was  at  firft  op- 
pofed  by  the  Hyantes  and  Aones  ;  the  former  of  whom 
he  defeated  in  battle,  and  forced  to  retire  into  Locrfs: 


THE 

Thebe i,  tlie  latter  fubmitted,  and  were  incorporated  among 
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In's  fab.  they  were  foon  after  determined  to  aft  again  on  the  fame  Thehrr. 

fide,  by  an  attempt  which  the  Spartan  general,  Sphodnas,  v*— 
had  rafhly  made  on  the  Pyrceum  or  harbour  of  Athens. 

Ihus,  by  means  of  the  Athenians,  a  powerful  diverfion  was 
made  in  favour  of  the  Thebans,  who  gradually  recovered 
all  the  towns  of  Boeotia,  and  at  length  began  to  a&  offen- 
fively  again  ft  their  enemies,  and  made  a  powerful  invafion 
in  Phocis.  .  ft  hey  had  now  many  fharp  encounters  with 
them  ;  which,  though  they  did  not  amount  to  decifive 
battles,  yet  did  not  fail  to  raife  their  courage,  and  diftrefs 
tnat  of  the  Spartans.  In  thefe  encounters  Pelopidas  al-The  Spar 


je6hc 

Siippofed  to  Thofewhp  endeavour  to  extraft  fome  truth  from  the 
be  one  of  multitude  of  fables  in  which  the  early  part  of  the  Grecian 
Hie  exiled  hiilory  is  obfeured,  are  of  opinion  that  Cadmus  was  one  of 
Canaamtes.  thc  Canaan ites  expelled  by  Jofhua ;  and  that  he  was  of  the 
family  of  the  Cadmonites  mentioned  by  Mofes  and  Joffiua. 

He  is  univerfally  allowed  to  have  introduced  the  Phoenician 
letters  into  Greece,  fet  up  the  firft  fchools,  and  introduced 
brafs ;  which, .from  him,  had  the  name  of  Cadmean  given  to 
it.  The  government  of  Thebes  continued  for  a  long  time 
monarchical ;  and  the  names  of  a  number  of  its  kings  have 
been  tranlmitted  to  us,  with  fome  account  of  their  tranfac- 
tions  ;  but  fo  much  obfeured  by  fable,  that  little  or  nothing 
can  be  determined  concerning  them.  We  fhall  therefore 
pafs  over  this  fabulous  part  of  their  hiilory,  and  only  take  no¬ 
tice  of  that  period  of  it  when  the  Thebans  emerged  from  their 
obicurity,  and  for  a  time  held  the  fovereignty  of  Greece. 

Though  the  Thebans  had  been  famed  in  the  early  period 
of  their  hiftory  for  their  martial  achievements,  yet  in  pro- 
ttupid  pco-  cefs  of  time  tlley  feem  to  have  degenerated.  At  the  time 

Pie.  of  the  invafion  of  Xerxes,  they  were  the  firft  people  In  ,  llcIt  luttcl;c5  OI  tne  lnebans  gxeatlv  alarmed  the  A 

Greece  who  were  gatned  over  to  the  Perfiauhnereft.  On  ac  thenians,  who  continually  fought  to  oppofe  thelrtlowl^ 

ouTto°thehoth!.lfl>fthrOUrr  -VVere  VCTy  °bn0xi'  Power-  In  tllis  oppofitlon  they  were  joined  by  the  Plats- 

ous  to  the  other  ftates,  efpecially  to  the  Athenians,  wliofe  ans.  wild  mi  tVllO  ao/>n11nt  _ _ 1__  _  *  t 

power  and  renown  increafed  every  day,  and  threatened  at  laft 
to  fwallow  them  up  altogether.  'Theft  hebans  being  in  no  con- 
dition  to  oppofe  fuch  a  formidable  power,  put  themfelves  un¬ 
der  the  pro-  der  the  prote&ion  of  the  Spartans,  who,  out  ofjealoufy  of  the 
thfs^  /^thenians’  readily  forgave  them  ;  and  fo  grateful  were  the 
1  J.  hebans  for  the  kindnefs  fhown  them  at  this  timeT  that  du¬ 
ring  the  whole  of  the  Peloponnefian  war  Sp?rta  had  not  a 
more  faithful  ally.  By  thefe  means  they  not  only  recovered 
the  government  of  Boeotia,  of  which  they  had  been  former¬ 
ly  in  pofteffion,  till  deprived  of  it  on  account  of  their  fidinrr 


Tire  The¬ 
bans  a  de- 
genera ''e 


ways  fignalized  himfelf ;  and  in  the  battle  of  Tanagra,  tans  defeat- 
where  the  Lacedaemonians  were  entirely  defeated  by  th<TA-e<? 
thenians  and  their  allies,  Pelopidas  had  a  principaffhare  inpl<ias* 
the  vidxory,  and  killed  the  Spartan  general  with  his  own 
hand.  Soon  after  this,  with  a  body  of  only  300  Thebans, 
he  entirely  routed  and  difperfed  near  1000  Spartans;  which 
was  the  greatefl  difgraee  the  latter  had  ever  known  ;  for 
till  that  time,  whether  in  war  with  the  Greeks  or  Barbari¬ 
ans,  they  had  never  been  overcome  by  an  equal,  much  lefs 
by^luch  an  inferior,  number  of  troops. 

'Thefe  fucceftes  of  the  Thebans  greatly  alarmed  the  A- 
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Put  them 
felves  un- 


tans. 
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Account  of 


with  the  I  erftansj,  but  their  city  became  one  of  the  firft  in 
Greece.  By  this  profperity  the  Thebans  were  fo  much 
elated,  that,  when  the  peace  of  Antalcklas  came  to  be  fign- 
ed,  they  refufed  to  agree  to  it,  as  they  were  thus  once 
more  deprived  of  the  government  of  Boeotia  ;  fo  that  it  was 
5  I*0*'  without  the  utmoft  difficulty  that  they  were  overawed 

The  form  into  it  by  the  other  ftates.  Not  content  with  forcing  them 
of  govxrn-  to  give  up  this  point,  however,  the  Spartans  undertook  to 
ged  ar  d  chan£e  the  form  of  the  Theban  government,  which  at  this 
the  citadel  tlme  was  a  democracy,  and  accomplifhed  through  the  treach- 
feized  by  €ry  of  thole  who  had  the  care  of  the  citadel, 
the  Spar-  The  'Thebans  continued  under  the  power  of  the  Spar- 


ans,  who  on  this  account  became  extremely  obnoxious  to  theThefpia  ra- 
Thebans,  fo  that  they  at  laft  came  to  a  refolution  to  fur-zed  thc 
prife  their  city.  This^  they  accomplifhed,  and  entirely  de-Theb3ns* 
ftroyed  it,  together  with  Thefpia,  another  city  extremely 
well  affedled  to  Athens.  Soon  after  this,  the  Thebans, 
encouraged  by  their  fuccefs,  began  to  think  of  enlarging 
their  territories,  and  of  making  encroachments  on  their  neigh¬ 
bours,  as  they  faw  other  ftates  had  done  before  them.  This  a 
fplrit  ofcouqueftis  fald  to  have  been  raifed  by  their  gene-  Epaminou 
ral  1  elopidas ;  in  which  he  was  feconded  by  Epaminondas,  adi- 
perfon  who,  though  like  him  endowed  with  all  the  neceffa- 
*7  qualities  to  make  a  complete  captain  or  patriot,  had  till 
then  preferred  a  private  life,  and  lived  in  a  conftant  courfe 
of  virtue  and  the  ftudy  of  philofophy.  He  had  as  yet  fel- 
dom  appeared  In  public,  except  to  get  himfelf  excufed  from 
thofe  flat  e-employmen t3  which  were  fo  eagerly  courted  by 
others.  This,  however,  had  not  hindered  him  from  con- 
trading  an  intimate  friendlhip  with  Pelopidas,  which  had 
been  daily  improved  by  the  correfpondence  of  their  tempers 
and  principles,  as  well  as  by  that  zeal  which  both  difplayed 
for  the  pood  of  their  country  ;  which  laft  had  made  them, 
even  before  this  time,  appear  together  in  aft  ion,  and  to  fuch 
advantage,  that  Epammondas’s  merit  could  be  no  longer 


6  J™  f°r  *  ^e  end  of  whiclf  term  a  c^^  concS?  HmToftonSe  t  "° 

wards  the  celebrated  general,  with  a  number  of  the  beft  ci 

♦  trtnnn  « - - 1  i  1  /*  t-i  a  »  . 


tizens,  joined  the  party  of  Pelopidas  ;  and  the  latter  having 
called  a  general  aftembly  of  the  Thebans,  proclaimed  liberty 
to  tkeni,  and  exhorted  them  in  the  ftrongeft  manner  to 
fight  foi  their  country.  'This  fpeecli  was  received  with  the 
gieatelt  acclamations;  Pelopidas  was  unanimo Lilly  proclaim- 
ed  the  preferver  of  Thebes,  and  was  charged  with  the  ma- 

Spartaent  ^  ^  "’h‘Ch  Was  then  to  be  d<;c!a«d  againft 

Sparta  ltH  U'anfaja;°n,3  m,lch  exafperated  the  Spartans, 

1  •  that  they  immediately  feat  their  king  Cleomhrotus  arainft 

them,  though  it  was  then  the  depth  of  winter.  The  Athe¬ 
nians,  in  the  mean  time,  who  had  hitherto  affifted  the  The- 
•wTn  iT  r,  an?  farther  connedion,  left  they  fliould  d-aw 

°f  lhe  Bot 


as  juftly  gave  him  the  next  rank  to  Pelopidas.  Bo^h  came 
now  to  be  confidered  in  the  fame  light,  as  generals  in  the 
held,  as  governors  at  home,  and  as  complete  ftatefmen  in  the 
council.  When  the  general  treaty  for  reftoring  peace  to 
Greece  came  to  be  propofed  by  the  Athenians,  and  was 
upon  the  pomt  of  being  executed  by  the  reft  of  the  ftates, 
the  Thebans  refufed  to  agree  to  it,  unlefs  they  were  com- 
prehended  in  it  under  the  name  of  Bxotians.  This  demand 
was  as  ftrenuoufly  oppofed  by  the  other  contradting  powers 
as  infifted  on  by  Epaminondas,  who  was  there  as  ambaffador  rr 
on  the  part  of  the  J  hebans.  Agefilaus,  in  particular,  told  him  Hi.  d  HTe 
m  plam  terms,  that  the  1  hebans  ought  to  evacuate  Boeotia, «ncf  with 
and  leave  the  cities  of  it  free  and  independent,  fto  which  he  Agefilaus 
rwas  an  wered  by  him,  that  the  Lacedaemonians  would  do  of 
well  to  fet  them  the  example,  by  reftoring  Meffenia  to  hSS?m*‘ 
ancient  proprietors,  and  Laconia  to  its  ancient  freedom  ;  for 
3  F  that 
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Thebes.  that  the  pretentions  of  the  city  of  Thebes  to  Becotia  were 

1 ~v - '  as  well  founded,  at  lead,  as  thofe  of  Sparta  to  thefe  two 

countries.  After  this  he  went  on,  and  fhowed  how  far 
Sparta  had  a  ggrandized  herfelf  at  the  expence  of  her  neigh¬ 
bours  :  that  peace  might  be  indeed  obtained,  and  upon  a  fo- 
lid  and  lading  footing  ;  but  that  this  could  not  be  otherwife 
than  by  bringing  all  to  an  equality.  This  bold,  though 
juft  remonftrance,  in  which  not  only  Thebes,  but  Greece  in 
general  was  concerned,  failed  not,  however,  to  exafperate 
the  haughty  Spartan  monarch  ;  and  the  Athenians,  who 
had  till  now  looked  upon  the  Thebans  as  dependents  either 
on  them  or  on  the  Macedonians,  were  not  a  little  offended 
to  hear  their  ambaffadors  talk  in  fuch  high  terms.  The  rc- 
fult  of  the  conference  was,  that  Agefilaus  ftruck  the  name 
of  Thebes  out  of  the  treaty,  and  declared  war  againft  them, 
about  the  year  371  B.C. 

TIie  Spar,  The  Thebans  were  in  no  fmall  conftcrnation  to  fee  them- 
tans declare fclves  engaged  in  a  war  with  the  powerful  Spartans,  with* 
war  againft  out  any  afty  to  affift  them  ;  and  the  reft  of  the  Grecian  dates 
The  he:.-  having  made  peace  with  the  latter,  began  to  look  upon  the 

ruin  of  the  former  as  unavoidable.  However,  they  relolved 
to  make  the  beft  defence  they  could  ;  and  put  their  army 
under  the  command  of  Epaminondas,  affigmng  him,  at  his 
own  requeft,  fix  others  to  a£l  as  councilors  or  affiftants. 
The  Theban  army  confifted  at  mod  but  of  6000  men, 
whereas  that  of  the  enemy  was  at  leaft  thrice  that  number ; 
but  Epaminondas  trufted  moft  to  his  horfe,  wherein  he 
had  much  the  advantage  both  in  quality  and  good  ma¬ 
nagement  :  the  reft  he  endeavoured  to  fupply  by  the  difpo- 
fition  of  his  men,  and  the  vigour  of  the  attaek.  He  even 
refufed  to  fuffer  any  to  ferve  under  him  in  the  engagement, 
13  but  fuch  as  he  knew  to  be  fully  refolved  to  conquer  or 
Are  entire  The  two  armies  met  at  Leuctra,  where  the  Spar- 

)y  defeated  tans  were  ftefeated  with  great  daughter,  as  related  under  that 
atl'euara-  article. 

The  vi&orious  general,  defirous  to  improve  this  great 
vl&ory,  fent  an  herald,  crowned  with  garlands,.  to  commu¬ 
nicate  it  in  form  to  the  Athenians,  in  hopes  that  this  would 
be  an  effedlual  means  to  reunite  them  to  the  Theba.n  inte- 
reft.  But  it  proved  quite  otherwife.  Athens,  which  now 
mans  jea*  looked  upon  them  with  a  jealous  eye,  and  had  then  in  view 
iou-  of  the  fovereignty  of  Greece,  clioie  rather,  if  they  could  not 
Thebans.  %vh0Hy  obtain  it,  to  fhare  it  with  Sparta,  than  to  let  the 
Thebans  into  the  whole  ;  and  therefore  even  declined  giving 
their  herald  audience.  However,  the  Thebans  took  care 
to  ftrengthen  themfelves  by  alliances  ;  and,  befides  the  Ar¬ 
cadians  and  Eleans,  had  got  the  Phocians,  Locrians,  A- 
carnaniaus,  Euboeaiis,  and  other  ftates,  under  their  depend¬ 
ence  :  fo  that  they  were  now  in  a  condition  to  a&  offenkve- 
TheThe-  lively  againft  the  Spartans.  Accordingly,  under  pretence' 
bans  inva'ltof  affifting  the  Arcadians,  they  entered  Peloponnefus  with 

T>'1^ . .  a  gallant  army,  with  Epaminondas  and  Pelopidas  at  their 

head.  Here  they  were  joined  by  the  Arcadian  and  other 
confederate  forces  ;  fo  that  the  whole  amounted  to  40,000, 
fome  fay  50,000  men,  befides  great  numbers  of  thofe  who 
followed  the  camp,  rather  for  plunder  than  fighting,  and 
were  computed  about  2C,o:o  more.  The  army  was  divided 
into  lour  columns,  and  moved  ftraiglit  cowards  Sellafia,  the 
place  of  their  rendezvous,  fiom  which  they  purfued  their 
journey  with  fire  and  fword  towards  Sparta.  But  here  they 
were  repulfed  by  Agefilaus,  who  was  then  returned  to  that 
metropolis. 
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To  repair,  in  fome  meafure,  this  difgrace,  and  at  the 
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fame  time  to  leave  fome  lulling  monument  which  fhould  re¬ 
dound  as  much  to  his  glory  as  to  the  mortification  of  the 
Spartans,  Epaminondas  left  not  their  territories  till  he  had 
rdtored  the  pofterity  of  the  old  Meffenians  to  their  ancient 
dominions,  out  of  which  they  had  been  banilhed  near  300 


^  capital,  and  left  a  ftrong  gamfon  for  Th  le«. 

its  defence.  He  was,  however,  like  to  have  been  ^flopped  in  > 

his  return  by  Iphicrates,  whom  the  Athenians  had  fent  with 
1  2,oco  men  to  intercept  him;  but  this  laft  loitered  fo  long  1;jars 
at  Corinth,  that  the  Thebans  had  palled  the  defiles  of  Cen-,re«i  to  'heir 
chreae,  the  chief  place  where  he  could  have  obftru&ed  his  a,l.c’fu^ do" 
retreat  had  he  taken  pofleffiou  of  it  in  proper  time.  Epa- 
ininondas  continued  his  march  till  he  came  in  full  view 
of  the  city  of  Corinth.  He  found  the  roads  choaked 
up  with  trees,  rocks,  ftones,  and  every  thing  that  could 
render  them  impaffable  ;  and  the  Corinthians  well  fortified, 
and  refolute  on  a  (tout  defence.  But  he  came  fo  furiouffy 
upon  them,  liotwithftandiiig  all  thefe  difficulties,  that  they 
abandoned  all  their  entrenchments  and  outworks  to  the  Ip 
Thebans,  and  fled  into  the  city.  Thither  thefe  purfued  The  Con’rs 
them  fword  in  hand,  and  made  an  horrid  daughter  of  them  jrhians  dc 
infomuch  that  Corinth  muft  have  unavoidably  fallen  intofcated* 
their  hands,  had  their  generals  thought  fit  to  purine  thefe 
advantages  ;  but  whether  they  were  afraid  of  the  Atheni¬ 
ans  falling  upon  them,  dr  apprehended  fome  dangerous  am- 
bulh  in  a  country  with  which  they  were  but  indifferently  ac¬ 
quainted,  or  whether  the  army  was  too  much  weakened 
through  fo  many  fatigues,  or  lalily,  whether  the  coldr.efs  of 
the  feafon,  it  being  then  the  depth  of  winter,  would  not 
permit  them  to  proceed  farther,  they  immediately  marched 
towards  Boeotia.  This  gave  fuch  an  handle  to  their  ene- ppaminon- j 
mies,  that  they  met  with  a  very  mortifying  reception  at  das  and  Pt- 1 
their  return  to  Thebes,  where  they  were  both  arretted,  andf'ft^^1  * 
clapped  up  as  ffate-prifoners,  for  having  prefumed  to  pro- 
long  their  command  four  months  longer  than  the  time  li¬ 
mited  by  law,  which  time  took  in  almoft  the  whole  of  their 
expedition  from  their  firft  entrance  into  Peloponnefus.  How¬ 
ever,  at  laff,  the  judges  being  afhamed  to  proceed  any  far¬ 
ther,  they  were  both  honourably  acquitted. 

This  profecntion  had  been  chiefly  carried  on  and  encou¬ 
raged  by  Meneclides,  a  difeontented  Theban,  and  a  bold 
and  able  fpeaker,  who,  by  his  artful  calumnies  at  the  trial, 
had  fo  far  prevailed  with  the  judges  as  to  get  Epaminondas 
deprived  of  the  government  of  Bceotia  for  a  whole  year, 
though  he  could  not  gain  the  fame  advantage  againft  Pelo¬ 
pidas,  who  was  a  greater  favourite  of  the  people,  as  being 
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By  this  delay  the  Spartans,  with  much  difficulty,  had  rc* 
eovered  themfelves  from  their  great  defeat  at  LeuClra,  and Sparta, 
fettled  their  affairs  in  as  good  a  pofture  as  they  could  :  but 
though  they  had  repulfed  the  Thebans  in  Peloponnefus,  yet 
from  the  exploits  they  had  performed  there,  efpecially  in 
the  difmembering  the  whole  kingdom  of  Meflema  Tom 
them,  they  had  ftill  caufe  to  fear  what  their  forces  might 
do  under  two  fuch  generals  ;  and  had  accordingly  taken  due 
care  to  ftrengthen  themfelves  againft  them,  and  to  provide 
themfelves  with  a  great  number  of  auxiliaries  from  other 
ftates,  efpecially  from  that  Athens,  with  whom  they  had 
renewed  their  old  treaty,  and  had  agreed  that  each  fhould 
have  the  command  five  days  alternately.  Soon  after  this  trea¬ 
ty  the  Arcadians  renewed  the  war,  and  took  Pallene  in  La¬ 
conia  by  ftorm,  put  the  garrifon  to  the  fword,  and  were  pre- 
fently  affifted  by  the  Argives  and  Eleans,  and  efpeeially  by 
the  Thebans,  who  fent  to  them  7000  foot  and  500  horle 
tinder  the  command  of  Epaminondas.  This  fo  alarmed  the 
Athenians  likewiie,  that  they  immediately  fent  Gobnas 
with  fome  forces  to  oppofe  his  paflage  in  good  earneLt ;  and 
he  fo  behaved  himfelf  againft  the  Thebans,  that  they  were  ,, 
foreed  to  abandon  Pelponnelus  a  feeond  time.  I  his  i  -  * •  " 

fuccefs  gave  frefh  occafion  to  the  enemies  of  Epammondas^- 
to  blame  his  conduct  in  -  the  higheft  terms,  notw.thftand.ng1' 
die  Angular  bravery  with  which  lie  and  1, is  troops  had  for- 
ccd  the  pals.  Even  his  friends  could  not  but  fufped  him 
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TJiebt*.  o?  partiality  for  the  Spartans,  in  npt  purfmng  bis  advantage 
— r—  over  them,  and  making  a  greater  (laughter  of  them  when  he 
had  it  ift  hi?  power  ;  whilit  his  enemies  made  it  amount  to 
no  leis  than  treachery  to  his  country  :  to  that  their  brave 
general  was  once  more  deprived  of  the  government  of  Boeo- 
ti a,  and  reduced  to  the  condition  of  a  private  man.  He 
did  not  continue  long  under  this  dif trace,  before  an  occa^ 
lion  offered  to  make  his  fervices  again  of  fuch  necefiity  to 
the  date,  as  to  give  him  an  opportunity  to  retrieve  hi6  fame, 
and  wipe  off  the  {lain  which  his  enemies  had  thrown  upon 
him. 

1'he  Theflalians,  who  had  groaned  fome  time  under  the 
tyranny  of  the  ufnrper  Alexander,  furnamed  the  Pher#any 
lent  an  embalfy  to  Thebes  to  implore  their  aid  and  protec¬ 
tion  ;  upon  which  Pelopidas  was  immediately  lent  as  am- 
balfador  to  expoflulate  with  him  on  their  behalf.  He  was 
then  in  Macedon,  from  whence  he  took  the  young  prince 
Philip,  afterwards  the  celebrated  monarch,  in  order  to  pro¬ 
tect  and  educate  him  ;  and,  upon  his  return,  marched  di¬ 
rectly  to  Pharialus  in  Theffaly,  in^rder  to  punifh  the  trea¬ 
chery  of  fome  mercenaries,  who  had  deferted  the  Thebans 
in  that  expedition  ;  but  when  he  came  thither,  he  was  fur- 
prifed  to  be  met  by  the  tyrant  at  the  head  of  a  numerous 
army  before  that  city,  whilit  his  own  was  but  as  an  hand¬ 
ful  of  men  in  companion  of  it.  However,  whether  he  fup- 
poled,  or  would  be  thought  to  do  fo,  that  Alexander  came 
thither  to  juftify  himfelf,  and  anfwer  to  the  complaints  al¬ 
leged  againit  him,  he  went,  with  Ifmenias  his  colleague,  to 
him  unarmed  and  unattended,  not  doubting  but  his  character 
as  ambaffador  from  fo  powerful  a  republic,  joined  to  his  own 
character  and  authority,  would  proteCt  them  from  infult  or 
violence  :  but  he  found  himfelf  miftaken  ;  for  Alexander  had 
no  fooner  got  them  in  his  hands,  than  he  caufed  them  to  be 
feized,  and  fent-prifoners  to  Pheras. 

The  'lhebans,  highly  refen  ting  the  indignity  offered  to 
their  ambaffadors,  fent  immediately  an  army  into  Theffaly  : 
but  the  generals  were  repulfed  with  .great  lofs  by  the  Phe- 
nean  ufuiper  ,*  and  it  was  owing  to  Epaminondas,  who  was 
among  them  only  as  a  private  centinel,  that  they  were  not 
totally  cut  off.  For  the  Thebans,  finding  themfelves  in 
fuch  imminent  danger,  which  they  attributed  to  the  incapa¬ 
city  of  their  generals,  had  immediately  recourfe  to  him, 

I  Epandnon-  w^°^e  va^0U1*  an^  experience  had  been  lo  often  tried  ,*  and, 
da*  refto*  partly  by  perfuafionr,  and  intreaties,  and  partly  by  threats, ' 
obliged  him  to  take  the  command.  This  loon  gave  a  diffe¬ 
rent  turn  to  their  affairs,  and  converted  their  flight  into  a 
fafe  and  regular  retreat ;  for  he  took  the  horfe  and  light- 
armed  foot,  and  placed  himfelf  at  their  head  in  the  rear,  and 
charged  the  enemy  with  fuch  vigour  and  bravery,  that  he 
obliged  them  to  delift  from  their  purfuit. 

However,  as  the  army  had  differed  fuch  lofs  before  as 
not  to  be  able  to  purfue  them  in  their  turn,  he  was  obliged 
to  return  with  them  to  i  htbes,  with  their  puffllanimous 
generals  ;  where  the  latter  were  fined  12, coo  drachms  each, 
and  the  former  was  reinflated  in  the  command,  and  fent 
with  a  new  reinforcement  to  repair  the  late  dishonour,  and 
prokcnte  their  revenge.  The  news  of  his  being  in  full 
march  on  this  errand  greatly  alarmed  the  tyrant  ;  but  Epa* 
minondas,  preferring  the  iartty  or  his  imprifoned  colleague 
to  all  other  conficlei  atious,  forbore  pufliirg  hoftilities  to  ex¬ 
tremes,  for  fear  of  provoking  the  enemy  to  wreak  all  his  fu¬ 
ry  on  lnrn  :  to  prevent  which,  he  contented  himfelf  for  a 
while  hovering  about  with  his  army,  and  now  and  then  with 
*uch  flight  fkirmifics  as  ihould  intimidate  the  tyrant,  and 
XUfcue*  re- bring  him  the  iooner  to  make  lome  fatisfaCtory  offers.  A- 
opaas.  hxandei  being  fully  convinced  of  the  iuperiority  of  the  The- 
bctu  general,  was  glad  to  accept  of  a  truce  of  30  days,  and 
to  reliore  Pelopidas  and  Ilmenias  to  him  \  upon  which  he 
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immediately  withdrew  his  forces,  and  returned  with  them  Thebes, 
to  The  be*  |J 

By  this  time  Thebes  was  raffed  to  a  fnfRcient  height  of 
reputation  and  glory  to  beam  to  aim  in  earned  at  the 
Sovereignty  of  Greece.  '1  he  main  obflacle  to  it  was, 
that  the  other  dates  grew  fo  jealous  of  her  prefent  great- 
nefs,  as  to  enter  into  the  ftrongefl  alliances  and  confedera¬ 
cies  to  prevent  its  farther  growth  *,  fo  that  not  being  able 
now  to  procure  many  allies  at  home,  they  made  no  difficul¬ 
ty  to  leek  for  them  abroad  ;  and  the  Lacedaemonians,  by 
leading  the  van,  gave  them  a  plaufible  pretence  to  follow 
their  heps,  and  to  procure  an  alliance  with  Perfia,  which  at 
that  time  they  found  was  ready  to  accept  of  the  offers  on  airy 
terms  ;  the  only  queftion  was,  which  of  the  three  ffates 
fhould  be  preferred,  Sparta,  Athens,  or  Thebes.  At  the 
fame  time,  the  Thebans  propoled  to  their  new  confederates 
to  fend  likewife  proper  deputies  to  the  Perfian  court,  in  or¬ 
der  to  fupport  their  refpeCfive  intereffs ;  which  they  readily  2S 
agreed  to.  T'hefe  were  the  Arcadians,  Eleans,  and  Ar  S  ccef.  of 
gives;  at  the  head  of  whofe  deputation  Pelopidas  was  fentPeioiid  s 
on  the  behali  of  the  Thebans  ;  which  the  Athenians  being Q^n  coun  " 
appvifec!  of,  appointed  two  on  their  part.  Thefe  being  all 
arrived  at  the  Perfian  court,  began  to  purfue  each  their  re- 
ipeCtive  interefis ;  but  Pelopidas  had  by  that  time  gained 
fuch  credit  there,  both  for  his  fmgular  addrefs  and  his  ex¬ 
traordinary  exploits,  that  he  was  diftinguifhed  in  a  particu¬ 
lar  manner  from  all  the  other  deputies,  and  was  received  by 
the  king  with  the  moll  manifeft  marks  of  honour  and  efteem, 
who  freely  owned  himfelf  convinced  that  the  Thebans  were 
the  people  on  whom  lie  could  moll  fafely  depend  ;  and  after 
having  greatly  applauded  the  equity  of  his  demands,  rati¬ 
fied  and  confirmed  them  with  great  readinefs,  to  the  no  imall 
mortification  of  the  other  ftates.  The  fubffance  of  them 
was,  that  the  liberties  formerly  granted  to  the  other  towns  of 
Greece  fhould  be  confirmed  ;  that  Meffenia,  in  particular, 
fhould  continue  free  and  independent  on  the  jurifdi&ion  of 
Sparta  ;  that  the  Athenians  fhould  lay  up  their  fleet ;  and 
that  the  1  hebans  fhould  be  looked  upon  as  the  ancient  and 
hereditary  friends  of  Peifia. 

The  Thebans  took  advantage  of  the  diffenfions  which 
prevailed  among  the  Greeks  as  a  pretence  for  increafing 
their  forces ;  and  Epaminondas  thought  it  a  proper  oppor-The  The- 
tunity  for  his  countrymen  to  make  a  bold  effort  to  obtain  ban*  i  ra¬ 
the  dominion  at  fea,  as  they  had  obtained  it  in  a  great 
fure  at  land.  He  propofed  it  to  them  in  a  public  affembly,  fieetc 
and  encouraged  their  hopes  from  the  experience  of  the  La¬ 
cedaemonians,  who  in  Xerxes’s  time  had,  with  ten  fhips  only 
at  fea,  gained  the  fuperiority  over  the  Athenians,  who  had 
no  fewer  than  200  ;  and  added,  that  it  would  be  a  difg race 
now  to  Thebes  to  fnffer  two  fuch  republics  to  engrofs  the 
empire  of  fo  extenfive  an  element,  without  putting  in  at 
leaft  tor  their  fhare  of  it.  The  people  readily  came  into  his 
propoial,  not  without  extraordinary  applaufe,  and  immedi¬ 
ately  ordered  100  galleys  to  be  equipped  ;  and  in  the  mean¬ 
while  fent  him  to  Rhodes,  Chios,  and  Byzantium,  tofecure 
thole  ffates  in  their  intereil,  and  get  what  afliftarce  he  could 
from  them.  His  negotiations  had  all  the  fuccefs  that  could 
be  wifhed  tor,  notwith [landing  the  flrenuous  oppofition  of 
the  Athenians,  and  of  their  admiral  Laches,  who  was  fent 
with  a  powerful  fquadron  againfl  him.  But  what  more  ef¬ 
fectually  thwarted  all  his  meafures,  was  the  work  that  they 
found  for  him  at  land,  and  the  obliging  the  Thebans  to 
take  part  in  the  quarrels  -that  then  reigned  among  their 
neighbours:  fo  that  whatever  projects  they  had  concerted, 
proved  abortive  for  the  prefent ;  and  the  death  of  Epami¬ 
nondas,  which  happened  not  long  after,  put  an  effectual  flop 
to  them. 

During  the  abfence  of  that  general,  and  of  his  colleague 
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Thebes.  Pelopidas,  the  Orchomenians,  being  fplrlted  up  by  fome 
^  Theban  fugitives,  had  formed  a  defign  to  change  the  The¬ 
ban  government  into  an  ariftocracy  ;  and  3c o  horfemen  of 
the  former  had  been  adlually  fent  to  put  it  in  execution. 
Their  projedl,  however,  was  timely  difcovered  by  the  vigi- 
50  lance  of  the  magiftrates,  who  caufed  them  to  be  feized,  and 
The  city  ofput  immediately  to  death.  They  next  fent  a  fufficient  force 
Orchome-  againfl  the  city  of  Orchomenos,  with  orders  to  put  all  the 
men  to  death,  a-d  to  fell  the  women  and  children  for  Haves, 
which  was  pundlually  done  ;  after  which  they  razed  that 
noble  city  to  ihe  ground.  Pelopidas  was  then  on  his  way 
Pc’opidas  to  Theflaly,  at  the  head  of  a  powerful  army,  whither  he  had 
marches  a-  been  fent  to  a  HI  11  the  Theffalians,  who  flill  groaned  under 
the  tyranny  or  Alexander  the  Pheraean,  and  had  made  feve- 
ral  brave  efforts  to  recover  their  liberty,  but  had  been  flill 
overpowered  by  that  ufurper.  Being  joined  by  the  ‘t  hefia- 
lians,  he  encamped  in  the  face  of  the  enemy,  though  far  fu- 
perior  in  number,  and  conf  flin  >  of  above  20,000  men.  A 
fierce  engagement  icon  enfued,  in  which  both  f.des  fought 
with  uncommon  bravery.  The  place  where  the  battle  was 
fought  was  called  Cynocephala ,  from  fevera.l  little  hills  on  it, 
between  which  there  ran  a  large  plain.  Both  Tides  endea¬ 
voured  at  fir  ft  to  poll  themfelves  on  thefe  eminences  with 
their  foot,  whilft  Pelopidas  ordered  his  cavalry  to  charge 
that  of  the  enemy  below  ;  which  they  did  with  fucli  fuccefs, 
that  they  foon  put  them  to  the  rout,  and  purfued  them  over 
the  plain.  This  obliged  the  tyrant  to  gain  the  tops  of  the 
hills,  where  he  greatly  anil  yed  the  f  heffalians  that  endea¬ 
voured  to  force  thofe  afeents ;  fo  that  Pelopidas  was  obliged 
to  give  over  his  pmfuit  to  come  to  their  relief.  This  im¬ 
mediately  infpired  the  Theffalians  with  frefh  courage,  who 
began  again  to  charge  the  enemy  at  feveral  onfets  ;  and  foon 
threw  them  into  fuch  diiorder,  that  they  were  forced  to 
give  way.  Pelopidas  no  fooner  perceived  the  advantage, 
than  he  began  look  about  for  Alexander,  with  a  defign 
of  en /aging  him.  Having  found  him  out  as  he  was  com¬ 
manding  his  right  wing,  and  endeavouring  to  rally  his  men, 
he  moved  diredlly  to  him  ;  and  being  got  near  enough  to 
be  heard  by  him,  challenged  him  to  decide  the  battle  by 
fingle  combat  with  him.  Alexander,  inftead  of  accepting 
the  offer,  turned  about,  and  with  all  the  fpeed  he  could  ran 
to  fereen  himfelr  amongfl  his  guards.  Upon  this  Pelopidas 
charged  him  with  fuch  furious  fpeed,  that  he  obliged  him 
to  retire  farther,  and  fhelter  himiclf  within  the  thickefl 
ranks ;  the  fight  of  which  made  him  attack  with  frefli  vi¬ 
gour,  and  fight  more  defperately  againfl  him.  He  tried  in 
vain  feveial  times  to  break  through  their  ranks  to  reach  him, 
cutting  down  great  numbers  of  thofe  that  came  forward  to 
oppofe  him  :  his  eagernefs  at  length  expofed  him  fo  far  to 
the  darts  that  were  fhot  at  him  at  a  diflance,  that  fome  of 
them  went  quite  through  his  armour,  and  gave  him  a  def- 
perate  wound  or  two,  while  the  refl  advanced  and  flabbed 
him  in  the  bread  with  their  ipears. 

It  is  fcarce  poffible  for  words  to  exprefs  the  grief  and  de¬ 
spair  which  not  only  his  brave  Thebans,  but  likewife  the 
Theffalians  and  other  allies,  fhowed  at  the  fight  of  their 
flain  general :  fome  of  the  latter,  who  had  perceived  the 
danger  he  was  expofed  to,  came  down  the  hill  with  all  poftible 
fpeed  to  his  relief ;  but  when  they  perceived  that  they  were 
come  too  late  to  fave  him,  both  they  and  the  reft  of  the 
little  army  thought  on  nothing  now  but  to  revenge  bis* 
death.  i  hey  rallied  accordingly,  both  horfe  and  foot,  as 
quick  as  poffible,. and  began  to  charge  the  enemy  afrefii,  and 
with  fuch  defperate  fury,  that  they  at  length  gained  a  com¬ 
plete  vi&ory  over  them,  and  killed  above  3000  of  them  in 
their  purfuit,  befides  a  much  greater  number  which  they 
had  fiain  on  the  field  of  battle,  though  they  flill  locked  up- 
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on  all  thefe  advantages  as  vaflly  too  fmall  to  compenfaU  the  Thebe?, 
lofs  of  their  brave  general. 

The  news  of  his  death  had  no  fooner  reached  Thebes, 
than  the  whole  city  was  feen  in  as  deep  a  mourning  as  his 
army.  However,  they  fent  a  reinforcement  to  it  of  7000 
foot  and  yoo  horle,  as  well  to  revenge  the  death  of  that  ge¬ 
neral,  as  to  improve  the  victory  he  had  gained  over  the  ene¬ 
my  ;  by  the  help  of  which  they  fell  fo  furioufiy  on  them, 
that  they  quickly  broke  and  totally  defeated  the  {battered 
remains  of  Alexander’s  army.  Hereupon  he  was  forced  to 
fue  ior  peace,  and  to  accept  it  on  fuch  conditions  as  the  34 

conquerors  thought  fit  to  impole.  He  was  at  length  dif-  at  Ia^ 
patched  in  his  bed  by  his  wife  Thebe,  aflifted  by  her  br».)-mur^erc^ 
thers,  about  fever,  years  alter  his  defeat.  His  body  was  af¬ 
terwards  dragged  along  the  ftreets,  trodden  under  foot,  and 
left  a  prey  to  tiie  dogs.  $$ 

All  this  while  the  Thebans  were  watching  to  improve  Ambition 
every  commotion  that  happened,  every  fuccefs  they"  met ^ the 
with,  to  the  forwarding  of  their  then  reigning  and  favourite banS* 
projedl,  of  increaling  th^ir  power  above  all  the  refl,  and  in 
their  turn  to  give  laws  to  Greece.  Their  late  fuccefs  in 
Theflaly,  and  the  rupture  between  the  Arcadians  and  Man- 
tineans  at  the  fame  time,  about  fome  confecrated  money 
which  the  former  had  taken  out  of  the  temple  of  01ympia6 
to  pay  theii  troops  employed  againfl  the  Eleans,  and  which 
the  latter  called  a  downright  iacrilege,  befides  other  dif- 
cords  that  reigned  in  the  other  Hates  of  Greece,  gave  frefh 
encouragement  to  Thebes  to  fet  up  for  arbitrefs  in  thofe 
dilputes  ;  and  fo  much  the  more,  as  thofe  who  had  embez¬ 
zled  the  facred  money,  and  wanted  rather  to  embroil  mat¬ 
ters  than  to  have  them  brought  to  light,  lent  that  republic 
word  that  the  Arcadians  were  juft  upon  the  point  of  re¬ 
volting  to  the  Spartans,  and  adviied  them  to  come  and  put 
an  immediate  flop  to  it.  At  the  fame  time  they  dilpatched 
fome  private  diiedlions  to  a  Theban  officer  at  i'egea,  to 
apprehend  feveral  of  their  own  people  as  difturbers  of  the 
peace.  This  was  accordingly  done,  and  feveral  eminent 
perfons  were  coni.ned  as  prisoners  of  ftate  :  they  were  loon 
after  dileharged,  and  loud  complaints  were  made  againfl 
fuch  arbitrary  and  nnjuft  proceedings.  The  officer  was  ac- 
cufed  before  the  Theban  ienate  for  having  intermeddled  ir* 
their  affairs,  and  endeavoured  to  interrupt  the  good  corre^ 
fpondence  between  the  two  Hates.  It  was  even  infilled  on 
by  fome  of  the  Tegeans,  that  he  fhould  be  indicted  and 
proceeded  againfl  by  his  principals ;  whilft  the  more  mode¬ 
rate  fort,  who  foreiaw  the  coniequences  that  were  likely  to 
attend  iuch  appeals,  and  that  it  would  infallibly  bring  the 
Lhebans  upon  them,  loudly  protefted  againfl  their  march¬ 
ing  into  their  territories,  and  did  all 'they  could  to  prevent 
it.  ihe  lhebans,  however,  were  become  too  powerful  and 
ambitious  to  mils  fo  fair  an  opportunity  of  getting  once 
more  footing  in  Peloponnefus,  as  they  had  long  ago  preme-  36 
dilated  ;  and  Epaminondas  was  fo  far  tram  making  a  iecret  ofEpiunincJX 
their  defign,  that  he  told  the  Arcadian  deputies  in  juftihea*^^^^ 
tion  of  it,  that  as  it  was  on  their  account  that  the  Thebans*.^^ 
engaged  in  the  war,  they  had  adted  treacheroufly  with  them  Greece, 
in  making  peace  with  Athens  without  their  confent :  how¬ 
ever,  that  when  he  was  got  with  his  army  on  his  march  into 
Peloponnefus  to  affift  his  friends,  he  would  loon  fee  whab 
proofs  the  Arcadians  would  give  of  their  fidelity.  1  his 
fpeech  did  not  fail  to  alarm  them  greatly;  eipecially* 
as  it  was  fpoken  in  iuch  a  mabilterial  flyle  and  threatening 
tone.  Even  thofe  who  were  beft  affedted  to  the  Theban? 
could  not  forbear  exprefling  their  difh’ke  of  it  ;  and  all 
that  had  the  welfare  or  Peloponnefus  at  heart  readily  agreed 
with  the  Mantineans,  that  there  was  no  time  to  be  loft  to 
ufe  all  proper  means  to  prevent  the  impending  ftoim. 
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TheUs,  Athens  and  Sparta  were  accordingly  applied  to,  and 
u"p"v~r—/  were  eafily  prevailed  upon  to  affift  the  Mantineans,  and  to 
h  zombi*  come  int0  a  confederacy  again  ft  the  Thebans  ;  and  to 

ution  prevent  all  difputes  about  the  command  of  the  army,  it  was 

igamft  agreed  that  each  ftate  ihould  have  it  in  its  own  territories  ; 

riiebej.  which  plainly  (hows  how  terrified  they  all  were  at  the  ap- 

preheniion  or  a  frefii  invafion  of  the  Thebans :  for  this  was 
a  point  which  neither  the  Spartans  nor  Athenians  would 
have  fo  readily  given  up  to  the  Arcadians,  though  thefe  had 
formerly  as  ilrenuoufly  iufifted  upon  it,  even  when  they  were 
almoft  reduced  to  the  laft  extremity,  and  had  never  been 
able  to  obtain  it  till  now.  But  Epaminondas  was  then  in 
full  march  at  the  head  of  his  Boeotian  troops,  with  fome 
Eubcean  auxiliaries,  and  a  body  or  (tout  ThefTalian  horfe  ; 
and  was  moreover  to  be  joined  by  the  MefTenians,  Arrives, 
and  teveral  other  nations,  as  foon  as  he  had  entered  Pelo- 
ponnefus.  The  confederate  army  apainft  him  had  ordered 
their  rendezvous  at  Mantinea,  the  place  which  they  natural- 

38  ly  concluded  would  be  firft  attacked,  as  being  the  chief  feat 

pa-  inon-  of  thofe  who  had  revolted  from  the  Thebans  But  whilft 
”«nO»cJ5  Wefe  fecurinS  thtmfelves  on  that  fide,  Epaminondas, 

a._  who  wifely  confidered  how  far  this  confederacy  and  expedi- 
■mpt  on  tion  muft  have  drained  the  city  of  Sparta  of  its  main 
parta,  ftrength,  broke  up  privately  from  Nemosa,  where  he  had 
lain  for  fome  time  encamped,,  and  marched  all  that  night 
with  a  defign  to  have  furprifed  that  important  capital :  but 
his  project  being  timely  difeovered,  the  vigilant  king  took 
care  to  difconcert  it ;  fo  that,  though  the  Theban  general 
made  feveral  vigoious  aftaults  on  that  city,  he  was  fo  ftoutly 
repulfed,  and  the  Spartans  behaved  with  fuch  intrepid  va¬ 
lour,  that  he  was  forced  to  retire  and  turn  his  thoughts 
againft  Mantinea,  which  he  judged  by  this  time  to  have 
been  quite  defencelefs.  He  judged  rightly  indeed  ;  tor  the 
place  yvas  not  only  drained  of  its  troops,  but  likewife  of  its 

39  inhabitants,  who  took  that  opportunity,  whilft  the  feene  of 
nd  on  war  vyas  in  Lacedaemon,  to  gather  in  their  harveft,  and  were 

(lauunea.  fcattered  all  ovei  the  country  ;  fo  that  he  would  not  have 
met  with  any  difficulty  in  gaining  the  town,  had  not  the 
Athenian  auxiliaries  come  unexpectedly  to  its  relief,  and  gi¬ 
ven  him  a  frefh  repulfe. 

Fheie  two  laft  defeats  greatly  exafperated  the  Theban: 
general,  who  had  never  till  now  been  ufed  to  them,  and  could 
not  but  toreiee  that  they  would  not  only  leffen  his  reputa-' 
tion  with  his  allies,  but,  if  not  timely  retrieved,  would  fully 
the  glory  of  all  his  former  exploits.  What  added  to  his 
prelent  difficulties  was,  that  the  time  allotted  him  for  his 
expedition  was  almoft  expired ;  fo  that  he  had  but  a  Ihort' 
fpace  left  to  undertake  fome  brave  atchievement,  which 
might  recover  his  and  his  country’s  honour,  and  keep  up 
the  fpints  of  his  auxiliaries  and  thofe  under  his  proteClion. 
He  was  moreover  got  very  far  into  the  enemy’s  country,  and 
faw  plainly  enough  how  narrowly  they  watched  all  his  mo-’ 
tions,  and  how  well  prepared  they  were,  to  oppofe  him  what¬ 
ever  attempt  he  relolved  upon,  whether  to  attack  them  or 
to  retreat.  Under  all  thefe  difficulties,  he  rightly  coulider- 
ed,  that  he  muft  immediately  refolve  upon  a  decifive  battle  ; 

40  in  which,  if  his  priltine  fortune  followed  him,  he  might  at 
jattie  of  once  retrieve  his  affairs,  and  make  hinUelf  mafter  ot  Pelo- 
Iaminea.  ponnefus  ;  or,  it  that  tailed  lnm,  as  it  lately  had  done,  fall. 

honourably  in  the  attempt;  In  this  engagement  Epami¬ 
nondas  made  the  wifeft  dilpofition  of  his  troops,  attacked 
and  fought  with  the  moil  intrepid  courage  and  conc’udL 
and  had  opened  himfelf  a  way  through  the  Spartan  pha-. 
lanxes,  thrown  them  into  the  litmult  contufion,  and  made  a 
terrible  daughter  of  them,  infomuch  that  the  field  of  battle, 
was  covered  with  their  wounded  and  Bain, .  when,  in  the; 
heat  of  the  fight,  having  ventured  himfelf  too  far  in  order  to- 
give  them  a  total  overthrow,  the  enemy  rallied  again,  pour¬ 


ing  with  their  whole  fury  three  volleys  of  darts  at  him,  Thebe®, 
fome  of  which  he  drew  out  and  returned  to  them,  till  at  ^ 
length,  being  covered  with  wounds,  and  weakened  with  the  ppaminon- 
lofs  of  fo  much  blood,  he  received  a  mortal  wound  from  a  das  killed* 
javelin,  and  was  with  great  difficulty  refeued  from  the  ene¬ 
my  by  liis  brave  Thebans,  and  brought  alive,  though 
fpeechlefs,  into  his  tent.  As  foon  as  lie  had  recovered  him- 
felf,  he  alked  liis  friends  that  were  about  him  what  was  be¬ 
come  of  his  ihield ;  and  being  told  that  it  was  fafe,  he  bec¬ 
koned  to  have  it  brought  to  him,  and  kiffed  it.  He  next 
inquired  which  fide  had  gained  the  viQory ;  and  being  an- 
fwered,  The  Thebans  ;  he  replied,  Then  all  is  well :  and  up¬ 
on  obferving  fome  of  his  friends  bewail  his  untimely  death, 
and  leaving  no  children  behind  him,  he  is  faid  to  have  an- 
fwered,  Yes  ;  I  have  left  two  fair  daughters,  the  vi&ory  of 
Leu&ra,  and  this  of  Mantinea,  to  perpetuate  my  memory. 

Soon  after  this,  upon  drawing  the  point  of  the  javelin  out 
of  his  body,  he  expired. 

The  confequence  of  this  great  general’s  fall,  and  of  this 
bloody  fight,  in  which  neither  fide  could  boaft  any  great 
advantage  over  the  other,  but  a  great  lofs  of  men  on  both 
Tides,  infomuch  that  Xenophon  makes  it  a  drawn  battle,  was* 
that  both  parties  agreed  on  a  cefTation  of  arms,  and  parted, 
as  it  were  hy  confent,  to  take  care  of  their  wounded  and 
flain.  The  Thebans  indeed  thus  far  gained  the  greater 
ffiare  of  glory,  that  they  renewed  the  fight,  and  after  a  mod 
defperate  conteft,  gained  the  vi&ory  over  thofe  Spartans 
that  oppofed  them,  and  refeued  the  body  of  their  dying  ge-  43 
neral  out  of  their  hands.  However,  an  effedlual  end  was  Peace  ccn^- 
put  to  this  bloody  war,  and  a  general  peace  agreed  on  byciu^ct*’ 
all  but  Sparta  ;  who  reFufed  it  only  becaufe  the  MeiTenians 
were  included  in  it.  But  as  to  the  Thebans,  they  had  no 
great  reafon  to  boaft  of  this  dear-bought  victory,  fince  their 
power  and  glory  began  to  decline  from  that  very  time  ;  fo 
that  it  may  be  truly  laid,  that  it.  role  and  fet  with  their 
great  general.  43 

On  the  death  of  Epaminondas,  the  Thebans  relapfed  into  8fafe  of 
their  former  ftate  of  inactivity  and  indolence;  and  at  laft 
having  ventured  to  oppofe  Alexander  the  Great,  their  cityt^£ree 
was  taken,  and  the  inhabitants  flaughtered  toi  feveral  hours* 
after  which  the  buildings  were  deftroyed.  It  was  rebuilt 
by  Callander,  but  never  afterwards  made  any  confiderable 
figure  among  the  ftates  of  Greece.  About  the  year  146 
B.  C.  it  tell  under  the  power  of  the  Romans*  under  which 
it  continued  till  the  extin&ion  of  their  empire  by  the  Turks.- 
It  is  now  called  Thive,  and  is  nothing  to  what  it  was  for¬ 
merly  ;  yet  it  is  four  miles  in  circumference,  but  fo  full  of 
ruins,  that  there  are.  not  above  4000  Turks  and  Chriftians 
in  it.  It  is  now  famous  for  a  fine  fort  of  white  clay,  of 
which  they  make  bowls  for  pipes  after  the  Turkifh  fafhion* 

They  are  never  burnt,  but  dry  naturally,  ard  become  as  hard 
as  a  Itone.  There  are  two  mofques  in  Thebes,  and  a  great 
many  Greek  churches*  It  is  ieated  between  two  fmall  ri¬ 
vers,  in  E.  Long.  ^3.  40.  N  Let.  38.  17 

Thebes,  in  Egypt,  one  of  the  moil  renowned  cities  of 
the  ancient  world.  It  was  alfo  called  Oiofpolu ,  or  the  city 
or  Jupiter,  and  was  built,  according  to  fome,  by  Oliris,  ac¬ 
cording  to.  otlieis  by  Bufiris.  Its  length,  in  Strabo’s  time,; Anejenf 
was  80  fui longs,  or  ten  miles;  but  this  was  nothing  in  com -Unfrerfal  ' 
parilon  ot  its  ancient  extent,  Before  it  was  ruined  by  Cam -*HiPory* 
by fes,  which,  we  are  told,  was  no  lefs  than  4:0  ftadia,  orvol‘  u 
52  miles  and  an  half.  The  wealth  of  this  city  was  fo  great, 
that,  after  it  had  been  plundered  by  the  Periians,  what 
was  Bund,  on  burning  the  remains  of  the  pillage,  amounted 
to  above  30^  talents  ol  gold  and  300  of  filver. 

Mr  Bruce  vifited  the  ruins  of  this  celebrated  city  ;  but 
in  orms  us  that  nothing  now  remains  except  four  temples, 
and  thefe  neither  fo  entire  nor  magnificent  as  fome  others  at 
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«  place  called  Denthra,  Thebes  has  been  celebrated  by 
Homer  for  its  hundred  gates  ;  but  Mr  Bruce  informs  us, 
that  no  veftiges  of  thefe  are  now  remaining,  neither  can  wc 
difeover  the  foundation  of  any  wall  it  ever-  had;  “  and  as 
for  the  horfemen  and  chariots  it  is  faid  to  have  fent  out,  all 
the  Thebaid  fown  with  wheat  would  not  have  maintained 
one  half  of  them.  Thebes,  at  lead  the  ruins  or  the  temples 
called  Medina  Tabu ,  are  built  in  a  long  ftretch  of  about  a 
mile  broad,  mod  parfimonioufly  cholen  at  the  fandy  foot  of 
the  mountains.  The  Horti  Pen/iles ,  or  hanging  gardens, 
were  furely  formed  upon  the  ddes  of  thefe  hills,  then  fup- 
plied  with  water  with  mechanical  devices.  1  he  utmod  is 
done  to  fpare  the  plain,  and  with  great  reafon  ;  for  all  the 
fpace  of  ground  this  ancient  city  has  had  to  maintain  its  my¬ 
riads  of  horfes  and  men,  is  a  plain  three  quarters  o{  a  mile 
broad  between  the  town  and  the  river,  upon  which  plain  the 
water  rites  to  the  height  o4,  four  and  five  feet.  All  this 
pretended  populoufncfs  of  ancient  Thebes  1  therefore  believe 
to  be  fabulous.” 

Mr  Bruce,  after  examining  the  ground  on  which  Thebes 
is  fuppofed  to  have  dood,  thinks  that  it  had  no  walls,  and 
that  confequently  Komer’s  dory  of  its  having  an  hundred 
gates  is  mifunderdood.  The  mountains  of  die  Thebaid 
fland  clofe  behind  the  town,  not  in  a  ridge,  but  ft  an  ding 
fngle,  fo  that  you  can  go  round  each  of  them.  A  hundred 
of  thefe  are  faid  to  be  hollowed  out  for  fepulchres  and  other 
purpofes.  Thefe,  he  thinks,  were  the  hund*ed  »?ates  of 
Hon.er  ;  in  proof  of  thi«  they  arc  ftill  called  by  the  natives. 
Beeban  el  Me  hike,  “  the  ports  or  gates  of  the  kings.” 

All  that  is  faid  of  Thebes  by  poets  orhiftorians  after  the 
days  of  Homer  is  meant  of  Diofpolis,  which  was  built  by 
the  Greeks  long  after  Thebes  was  destroyed,  as  its  name 
-teftifies  ;  though  Diodorus  fays  it  was  built  by  Buliris.  It 
was  on  the  eaft  fide  of  the  Nile,  whereas  ancient  Thebes  was 
on  the  weft,  though  both  are  coniidered  as  one  city  ;  and 
Strabo  fays,  that  the  river  runs  through  the  middle  of 
Thebes,  by  which  he  means  between  Old  Thebes  and  Di- 
olpolis. 

THEFT,  or  simple  larceny,  is  “the  felonious  taking 
and  carrying  away  of  the  perional  uoods  of  another.  }  1  his 

offence  certainly  commenced  then,  whenever  it  was  that  the 
bounds  of  v  property,  or  laws  of  meum  and  tuum,  were  efta- 
blifhed.  How  tar  fuch  an  offence  can  exift  in  a  date  of  na¬ 
ture,  where  all  things  are  held  to  be  common,  is  a  queftion 
that  may  be  f  lved  with  very  little  difficulty.  The  difturb- 
nnce  of  any  individual  in  the  occupation  of  what  he  has 
feized  to  his  preient  ufe,  feems  to  be  the  only  offence  of  this 
kind  incident  to  fuch  a  date.  But,  unqueftiunably,  in  fa¬ 
cial  communities,  v?hen  property  is  eftabbfhcd,  any  violation 
of  that  property  is  fubjeCt  to  be  punifhed  by  the  laws  of 
fociety  ;  though  how  fai  that  puniftiment  fhould  extend  is 
matter  of  conlideiable  doubt. 

By  the  Jewifh  law  it  was  only  punifhed  with  a  pecuniary 
fine,  and  fatisfa&ion  to  the  party  injured  ;  and  in  the  civil 
law,  till  fome  very  late  conditutions,  we  never  find  the  pu- 
nifhment  capital.  The  laws  of  Draco  at  Athens  punifhed  it 
with  death:  but  his  laws  were  faid  to  be  written  with  blood; 
and  Solon  afterwards  changed  the  penalty  to  a  pecuniary 
muldt.  And  fo  the  Attic  laws  in  general  continued  ;  ex¬ 
cept  that  once,  in  a  time  ot  dearth,  it  was  made  capital  to 
break  into  a  garden  and  deal  figs:  but  this  law,  and  the  in- 
formeis  againft  the  offence,  grew'  fo  odious,  that  from  them 
all  malicious  informers  were  ftyled  fycophjnts ;  a  name  which 
we  have  much  perverted  from  its  original  meaning.  From 
thefe  examples,  as  well  as  the  reafon  of  the  thing,  many 
learned  and  fcrupulous  men  have  queftioned  the  propriety, 
if  not  lawfulnefs,  of  infli&ing  capital  pur.ifhment  for  fimple 
theft.  And  certainly  the  natural  puniftiment  for  injuries  to 
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property  feems  to  be  the  lots  of  the  offender's  own  proper*  TUft. 
ty  ;  which  ought  to  be  univerfally  the  cafe,  were  all  mens 
fortunes  equal.  But  as  thofe  who  have  no  property  them- 
felves  are  generally  the  mod  ready  to  attack  the  property  of 
others,  it  has  been  found  neceffary,  inftead  of  a  pecuniary, 
to  fubftitute  a  corporal  puniftiment ;  yet  how  far  this  cor¬ 
poral  punifbment  ought  to  extend,  is  what  has1  Occafioned 
the  doubt.  Sir  Thomas  More  and  the  Marquis  Beccaria, 
at  the  didance  of  more  than  two  centuries,  have  very  fen- 
fibly  propofed  that  kmd  of  corporal  puniftiment  which  ap¬ 
proaches  the  neared  to  a  pecuniary  fatisfaftion,  viz.  a  tem¬ 
porary  imp- ilonment,  with  an  obligation  to  labour,  did  for 
the  party  robbed,  and  afterwards  for  the  public,  in  works  of 
the  mod  ftavifh  kind  ;  in  order  to  oblige  the  offender  to  re* 
pair,  by  his  induffry  and  diligence,  the  depredations  he  has 
committed  upon  private  pioperty  and  public  order.  But, 
notwithftandmg  all  the  remonftiances  of  fpeculative  politi¬ 
cians  and  mo;  adds,  the  punifhmcnt  oc  theft  dill  continues 
throughout  the  great  eft  part  of  Europe  to  be  capital  :  and 
Puffendorf,  together  with  Sir  Matthew  Hale,  are  of  opi¬ 
nion  that  this  mud  always  be  referred  to  .the  prudence  of 
the  iegiftature  ;  who  are  to  jud,.e,  fay  they,  when  crimes 
are  become  fo  enormous  as  to  require  fuch  fangumary  re* 
ftri&ions.  Yet  both  thefe  writers  agree,  that  fuch  punifh- 
ment  fhould  be  cautioufly  indidfed,  and  never  without  the 
utmod  neceflity. 

The  Anglo  Saxon  laws  nominally  punifhed  theft  with 
death,  if.  above  the  value  of  twelvepence  :  but  the  cri¬ 
minal  was  permitted  to  ledeern  his  life  by  a  pecuniary 
raniom ;  as,  among  their  anceilors  the  Germans,  by  a  fated 
number  of  cattle.  But  in  the  9th  year  of  Henry  I.  this 
power  of  redemption  was  taken  away,  and  all  perfons  guilty 
of  larceny  above  the  value  of  twelvepence  were  diredted  to 
be  hanged  ;  which  lav/  continues  in  force  to  this  day.  For 
though  the  inferior  fpecies  of  the  t,  or  petit  larceny,  is  only 
punifhed  by  whipping  at  common  law,  or  (by  Hat.  4  Geo.  L 
c.  1  i.)  maybe  extended  to  tranfportation  for  feven  years,  as 
is  alfo  exprefsly  direiled  in  the  cate  of  ;he  Plate-glals  Com¬ 
pany  ;  yet  the  punifhment  of  grand  latceny,  or  the  dealing 
above  the  value  of  twelvepence  (which  ium  was  the  fl?.nd- 
ard  in  the  time  of  king  Athelftan,  boo  years  a-  o),  is  n  com¬ 
mon  law  regularly  death  :  which,  considering  the  great  in 
termediate  alteration  in  the  price  or  denomination  of  mo¬ 
ney,  is  undoubtedly  a  very  rigorous  conflitution  ;  and  tr  ade 
Sir  Henry  Spelman  ^  above  a  century  fince,  when  money 
was  at  twice  its  preient  rate)  complain  that  while  every 
thing  elfe  was  riien  in  its  nominal  value,  and  become  dearer, 
the  life  of  man  had  continually  grown  cheaper.  It  is  true, 
that  the  mercy  of  juries  will  often  make  them  drain  a  point, 
and  bring  in  larceny  to  be  under  the  value  of  twelvepence, 
when  it  is  really  of  much  greater  value  :  but  this,  though 
evidently  juftifiable  and  proper  when  it  only  reduces  the  pre- 
fent  nominal  value  of  money  to  the  ancient  ftandard,  is  other- 
wife  a  kind  of  pious  perjury,  and  does  not  at  all  excuie  our 
common  law  in  this  reipedf  from  the  imputation  of  feventy, 
but  rather  ftron^ly  confeffes  the  charge.  It  is  likewife  true, 
that  by  the  merciful  extenfions  o*  the  benefit  of  clergy  by 
our  modern  ftatnte  law,  a  perfon  who  commits  a  fimple  lar-  » 
ccny  to  the  value  of  thirteen  pence  or  thirteen  hundred 
p  unds,  though  guilty  of  a  capital  offence,  fTiall  be  excufed 
the  pains  of  death  ;  but  this  is  only  for  the  fird  offence. 

And  in  many  cates  of  limple  larceny  the  benefit  of  clergy 
is  taken  away  by  ftatute:  as  from  horfe-ftealing  in  the  prin¬ 
cipals  and  acceffories  both  before  and  after  the  fact  ;  theft 
by  great  and  notorious  thieves  in  Northumberland  and  Cum¬ 
berland  ;  taking  woollen  cloth  from  od  the  tenters,  or  li¬ 
nens,  fuftians,  calicoes,  or  cotton  goods,  from  the  place  of 
manufacture  ( which  extends,  in  the  l?.ft  cafe,  to  alders,  af* 

fitters. 
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Thtft  Titlcre,  prttctfrers,  buyer?,  and  receivers) ;  felomdiifly  driving 
II  away,  or  other  wile  dealing  one  or  more  flieep  or  other  Cattle 
g°  a  1 '  fpecified  in  the  a&sr  or  killing  them  with  intent  to  deal  the 
whole  or  any  part  of  the  carcafe,  or  aiding  or  adding  there¬ 
in  ;  thefts  on  navigable  rivers  above  the  value  of  forty  (hil¬ 
lings,  or  being  prefent,  aiding  and  adding  thereat;  plunder¬ 
ing  ve/fels  in  dill  refs,  or  that  have  differed  fh  ip  wreck ;  fteal- 
fng  letters  lent  by  the  pMt  ;  and  alfo  dealing  deer,  hares, 
and  conies,  under  the  peculiar  circumftances  mentioned  in 
the  Waltham  black  a Which  additional  feverity  is  gw* 
in  a  to  the  great  malice  and  mifehief  of  the  theft  in  fome  of 
thefe  iriffances  ;  and,  in  others,  to  the  difficulties  men  would 
otherwise  lie  under  to  pteierve  thofe  goods,  which  are  fo 
eafily  carried  off.  Upon  which  lad  principle  the  Roman 
law  punifhed  more  feverely  than  other  thieves  the  Ahiget  or 
dealers  of  cattle,  and  the  Balnearii  or  fuch  as  Hole  the 
Clothes  of  perfons  who  were  wafhing  in  the  public  baths  ; 
both  which  coriftitutions  feem  to  be  borrowed  from  the  laws 
of  Athens.  And,  fo  too,  the  ancient  Goths  punifhed  with 
unrelenting  feverity  thefts  of  cattle,  or  of  corn  that  was 
reaped  and  left  in  the  field  :  fuch  kind  of  property  (which 
no  human  induftry  can  fuffkiently  guard)  being  efteemed 
Under  the  peculiar  cuftody  of  heaven. 

Tti*?T-Bdte  (from  the  > Saxon  theof,  i.  e.  fur ,  and  bate, 
compenfatis )9  is  the  receiving  of  a  man's  goods  again  from  a 
thief,  a.ter  ftolen,  or  other  amends  not  to  profecute  the  fe¬ 
lon,  and  to  the  intent  the  thief  may  efcape;  which  is  an  of¬ 
fence  punifhable  with  fine  and  imprifonment,  &c. 

THELIGONUM,  in  botany  :  A  genus  of  plants  be- 
Jongtrg  to  the  clafs  of  monacia,  and  order  of  polyandria  ;  and 
in  the  natural  fyftem  ranging  Under  the  53d  order,  Scabrida . 
The  male  calyx  is  bifid  ;  there  is  no  corolla  ;  the  ftamina 
are  generally  12.  The  female  calyx  is  alfo  bifid;  there  is 
no  corolla  ;  only  one  piftil ;  the  capfule  is  coriaceous,  unilo¬ 
cular,  and  monofpermons.  There  is  only  one  fpecies,  the 
Cynocrambe ,  which  is  indigenous  in  the  fouth  of  Europe. 

THEME,  denotes  the  fubjedt  of  an  exercife  for  young 
ftudents  to  write  orcompofe  on. 

THEMISON,  a  phyfician  of  Laodicea,  a  difciple  of  Af- 
clepiades.  He  founded  the  methodic  left,  with  a  view  to 
the  more  eafily  teaching  arid  pra&ifirig  the  art  of  medicine. 
(See  Medicine,  n°  37).  Themifon  gave  the  firft  ac¬ 
count  of  diacodium,  which  was  prepared  of  the  juice  and 
decodlion  Of  poppy-heads  and  honey.  He  invented  a  pur¬ 
ging  medicine  called  heir  a, 

THj^MISTIUS,  an  ancient  Greek  orator  and  philofo- 
pher,  a  native  of  Paphlagonia,  who  flourifhed  in  the  4th 
century.  .  He  had  great  intereft  and  favour  with  the  empe¬ 
rors  in  his  time,  and  though  a  heathen,  was  of  a  very  tole¬ 
rating  fpirit.  He  taught  for  many  years  at  Conilantinople, 
of  which  city  he  was  made  praffed  by  Julian  and  Theodo- 
fius ;  and  lived  to  be  exceeding  old.  More  than  30  of  his 
orations  are  (till  extant,  befide  commentaries  on  feveral  parts 
of  Ariflotk’s  works. 

1  HEMISTGGLES,  the  renowned  Athenian  admiral, 
general,  and  patriot,  who  gained  the  battle  of  Salamis 
again  If  the  Perfians.  Being  banifhed  his  country  by  his  un¬ 
grateful  fellow-citizens,  he  fled  to  Artaxerxes  king  of  Per- 
f:a  :  but,  in  order  to  avoid  taking  up  arms  again  ft  his  coiin- 
try,  he  flew  himfelf,  464  B.  C.  See  Ati  ica,  n°  76,  et feq. 

I  HEOBALD  (Lewis),  the  fon  of  an  attorney  at  Sit  - 
tingbourn  in  Kent,  was  a  well-known  writer  and  critic  in 
the  early  part  of  the  prefent  century.  He  engaged  in  a 
paper  called  the  Cenfor ,  publifhed  in  MifPs  Journal,  where¬ 
in,  by  delivering  his  opinions  with  too  little  referve  con¬ 
cerning  fome  eminent  wits,-  he  expofed  himfelf  to  their  re- 
ftntment.  Upon  the  publication  of  Pope’s  Homer,  he  prai- 
fed  it  in  terms  of  extravagant  admiration,  yet  afterwards 
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thought  proper  to  abufe  it  as  earneftly  ;  for  which  Pope  at  Theobro- 
firft  made  him  the  hero  of  his  Dunciad,  though  he  after-  n"a 
ward  laid  him  afrde  for  another.  Mr  Theobald  not  only  ex-Theo?ritu. 
pofed  himfelf  to  the  lafhes  of  Pope,  but  waged  war  with  Mr.  ieo  ntu?j; 
Dennis,  who  treated  him  more  roughly,  though  with  lefs 
fatire.  He  neverthelefs  publifhed  an  edition  of  Shakefpeare, 
in  which  he  corrected,  with  great  pains  and  ingenuity,  many 
faults  that  had  crept  into  that  poet’s  writings.  This  edi¬ 
tion  is  if  ill  in  great  efteem  ;  being  in  general  preferred  tOx 
thofe  publifhed  by  Pope,  Warburton,  and  Hanmer.  He  alfo- 
wrote  fome  plays,  and  tranflated  others  from  the  ancients. 

THEOBROMA,  in  botany  :  A  genus  of  plants  belong¬ 
ing  to  the  clafs  of  polyadtlphia ,  and  order  of  pentandria ;  and 
in  the  natural  fyftem  ranging  under  the  37th  order,  Colum- 
mferts.  The  calyx  is  triphylbus  ;  the  petals,  which  are 
five  in  number,  are  vaulted  and  two-horned  ;  the  ne&arium 
is  pentaphyllous  and  regular  ;  the  ftamina  grow  from  the 
ne&arium,  each  having  five  antherae.  There  are  three  fpe¬ 
cies  ;  the  cacao ,  guai&uma,  and  angujla. 

Idle  cacao ,  or  chocolate  tree,  we  fhall  deferibe  in  the 
words  o^  Dr  Wright:  “  In  all  the  French  and  Spanifh  iflandl/W** 
and  fettlements  in  the  warmer  parts  of  America,  the  choco-  Medical 
late  tree  is  carefully  cultivated.  This  was  formerly  the  cafe  Journf, 
alfo  in  Jamaica  ;  but  at  prefent  we  have  only  afew  ilrag- voL  viii" 
gling  trees  left  as  monuments  of  our  indolence  and  bad  do- 
licy* 

“  This  tree  delights  in  fhady  places  and  deep  valleys.  It 
is  feldom  above  20  feet  high.  The  leaves  are  oblong,  large, 
and  pointed.  The  flowers  fpring  from  the  trunk  and  large 
branches  ;  they  are  fmall,  and  pale  red.  The  pods  are  oval 
and  pointed.  The  feeds  or  nuts  are  numerous,  and  curiouf- 
ly  flowed  in  a  white  pithy  fubftaftce. 

“  The  cocoa-nuts  being  gently  parched  in  an  iron  pot 
over  the  fire,  the  external  covering  feparates  eafily.  Hie 
kernel  is  levigated  on  a  fmooth  ftone  ;  a  little  arnotto  is 
added,  and  with  a  few  drops  of  water  is  reduced  to  a  mafg, 
and  tormed  into  rolls  of  one  pound  each.  This  fimple  pre¬ 
paration  is  the  moll  natural,  and  the  beft.  It  is  in  daily 
ufe  in  moft  families  in  Jamaica,  and  feems  well  adapted  for 
rearing  of  children.”  See  Chocolate. 

'THEOCRACY,  in  matters  of  government,  a  ftate  go¬ 
verned  by  the  immediate  direction  of  God  alone  :  fiich  was 
the  ancient  government  of  the  Jews  before  tl *e  time  of 
Saul. 

IHEOCRITUS,  the  father  of  paftoral  poetry,  was 
born  at  Syracufe  in  Sicily.  i  wo  of  his  poems  afeertain  his; 
age  ;  one  addreffed  to  Hiero  king  of  Syracufe,  who  began 
his  reign  about  27$;  years  before  Clirift  ;  and  the  other  to 
Ptolemy  Philadelphus  king  of  Egypt.  Hiero,  though  a 
prince  diftinguifhed  in  arms  and  political  wiidom,  dots  not 
leem  to  have  been  a  patron  of  learning.  This  is  fuppofed 
to  have  given  birth  to  the  » 6th  Idyllium.  From  Syracufe 
Theocritus  went  to  Alexandria,  where  he  feems  to  have 
found  a  munificent  patron  in  Ptolemy  Philadelphus,  if  we 
may  judge  from  the  panegyric  which  he  compofed  on  that 
prince  (the  17th  Idyllium).  It  has  been  faid  that  Theocri¬ 
tus  was  ftrangled  by  Hiero,  but  we  have  not  found  evidence  • 
of  this. 

The  compofitions  of  this  poet  are  diftinguifhed,  among 
the  ancients,  by  the  name  of  Idjlliums ,  in  order  to  expreifs 
the  finallnefs  and  variety  of  their  natures  :  they  would  Dow 
be  called  Mifcel lames ,  or  Poems  on  feveral  Occafions.  The 
firft  nine  and  the  eleventh  are  confeffed  to  be  true  paftorals, 
and  hence  iheocritus  lias  ufually  paffed  for  nothing  more 
than  a  paftoral  poet  ;  yet  he  is  manitcftly  robbed  of  a  great 
part  of  his  fame,  if  his  other  poems  have  not  their  proper 
laurels.  For  though  the  greater  part  of  his  Idylliums  can¬ 
not  be  called  the  fongs  of  fhepherds,  yet  they  have  certainly 
& '  their 
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Theodolite,  their  refpe&ive  merits.  His  paftorals  ought  to  be  con- 
Theodore.  f1(tercd  as  the  foundation  of  his  credit.;  upon  this  claim 
''he  will  be  admitted  for  the  finifher  as  well  as  the  inventor  of 
his  art,  and  will  be  acknowledged  to  have  excelled  all  his 
imitators  as  much  as  originals  ufually  do  their  copies. 

The  works  of  this  poet  were  firft  publifhed  in  folio  by 
Aldus  .Manutius  at  Venice  in  1495.  A  more  elegant  and 
correct  edition  was  printed  by  Henry  Stephens  at  Paris  in 
1  q 66.  An  edition  was  publifhed  at  Leipfic  in  1765,  with 
valuable  notes  by  the  learned  Reifke.  But  what  will  molt 
highly  gratify  the  admirers  of  paftoral  poetry,  is  an  edition 
publifhed  in  1770,  2  vols  4to,  by  Mr  I  liomas  Warton.  It 
is  accompanied  by  the  fcholia  of  the  bell  editors,  and  the 
different  readings  of  15  MSS. 

THEODOLI  TE,  a  mathematical  inftrument  for  meafu- 
ring  heights  and  diftances.  See  Geometry,  p.  679, 
THEODORE,  king  of  Corfica,  baron  Nieuhoff  in  the 
county  of  La  Marc  in  VAftphalia.  He  had  liis  education 
in  the  French  fcrvice,  and  afterwards  went  to  Spain,  where 
he  received  fome  marks  of  regard  from  the  duke  of  Riperda 
and  cardinal  Alberoni ;  but  being  of  an  unfettled  difpofi- 
tion,  he  quitted  Spain,  and  travelled  into  Italy,  England, 
and  Holland,  in  fearch  of  fome  new  adventure.  He  at  laff 
fixed  his  attention  on  Corfica,  and  formed  the  fcheme  of 
rendering  himfelf  fovereign  of  that  ifland.  He  was  a  man 
of  abilities  and  addrefs  ;  and  having  fully  informed  himfelf 
of  every  thing  relating  to  Corf.ca,  went  to  Tunis,  where  he 
fell  upon  means  to  procure  fome  money  and  arms;  and  then 
went  to  Leghorn,  from  whence  he  wrote  a  letter  to  the 
Coriican  chiefs  Giafferi  and  Paoli,  offering  confiderable  af- 
fiftance  to  the  nation  if  they  would  ele£l  him  as  their  fove¬ 
reign.  This  letter  was  configned  to  Count  Domenico  Riva- 
rola,  who  a&ed  as  Corfican  plenipotentiary  in  Tufcany  ; 
and  he  gave  for  anfwer,  that  if  Theodore  brought  the  affift- 
ance  he  promifed  to  the  Corficans,  they  would  very  willing¬ 
ly  make  him  king. 

Upon  this  he,  without  lofs  of  time,  fet  fail,  and  landed  at 
Tavagna  in  the  fpring  of  the  year  1736.  He  was  a  man  of 
a  very  ftately  appearance,  and  the  Turkifh  drefs  he  wore 
added  to  the  dignity  of  his  mien.  He  had  a  few  attendants 
with  him  ;  and  his  manners  were  fo  engaging,  and  his  of¬ 
fers  fo  plaufible,  that  he  was  proclaimed  king  of  Corfica 
before  Count  Rivarola's  difpatches  arrived  to  inform  the 
chiefs  of  the  terms  upon  which  he  had  agreed.  He  brought 
with  him  about  icoo  zequins  of  Tunis,  befide  fome  arms 
and  ammunition,  and  made  magnificent  promifes  of  foreign 
affiftance  ;  whence  the  Corficans,  who  were  glad  of  any 
fupport,  willingly  gave  into  his  fchemes.  1  heodore  in- 
ftantly  affumed  every  mark  of  royal  dignity*  He  had  his 
guards  and  his  officers  of  ftate  ;  he  conferred  titles  of  ho¬ 
nour,  and  flruck  money  both  of  filver  and  copper.  The 
filver  pieces  were  few  in  number,  and  can  now  hardly  be 
met  with  ;  the  copper  coins  have  on  one  fide  T.  R.  that 
is,  “  Theodorus  Rex,”  with  a  double  branch  croffed,  and 
round  it  this  infeription,  Pro  bono  publico  Re.  Co.  that 
is,  “  For  the  public  good  of  the  kingdom  of  Corfica  on 
the  other  fide  is  the  value  of  the  piece;  Cinque  folidt ,  or  five 
fous. 

The  Genoefe  were  not  a  little  confounded  with  this  un¬ 
expected  adventurer.  They  publifhed  a  violent  manifefto 
again  ft  Theodore,  treating  him  with  great  contempt ;  but 
at  the  fame  time  fhovving  they  were  alarmed  at  his  appear¬ 
ance.  Theodore  replied,  in  a  manifefto,  with  all  the  calm- 
nefsand  dignity  of  a  monarch  ;  but  after  being  about  eight 
months  in  Corfica,  perceiving  that  the  people  began  to  cool 
in  their  affections  towards  him,  he  affembled  his  chiefs,  and 
.declared  he  would  keep  them  no  longer  in  a  liate  of  uncer¬ 
tainty,  bring  determined  to  feek  in  perfon  the  fupport  he  fo 
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long  expe&ed.  He  fettled  an  adminiftration  during  his  ah-  Theodore, 
fence,  recommended  unity  in  the  ftrongelt  terms,  and  left^eod-in-t, 
the  ifland  with  reciprocal  affurances  of  fidelity  and  affeCtion.  ***** 
He  went  to  Holland,  where  he  was  fo  fuccefsful  as  to  ob¬ 
tain  credit  from  feveral  rich  merchants,  particularly  Jews, 
who  trufted  him  with  cannon  and  other  warlike  ftores  to  a 
great  value,  under  the  charge  of  a  lupercargo.  With  thefe 
he  returned  to  Corfica  in  1739;  but  by  this  time  the 
French,  as  auxiliaries  to  the  Genoefe,  had  become  fo  power¬ 
ful  in  the  ifland,  that  though  Theodore  threw  in  his  fup- 
ply  of  warlike  llores,  he  did  not  incline  to  venture  his  per¬ 
fon,  the  Genoefe  having  fet  a  high  price  on  his  head.  He 
therefore  again  departed  ;  and  after  many  unavailing  at¬ 
tempts  to  recover  his  crown,  at  length  chofe  for  retirement 
a  country  where  he  might  enjoy  the  participation  of  that 
liberty  which  he  had  fo  vainly  endeavoured  to  give  his  Cor¬ 
ficans  ;  but  his  fituation'  in  England  by  degrees  grew 
wretched,  and  he  was  reduced  fo  low  as  to  be  feveral  years 
before  his  death  a  prifoner  for  debt  in  the  King’s  Bench. 

At  length,  to  the  honour  of  fome  gentlemen  of  rank,  a 
charitable  contribution  was  fet  on  foot  for  him  in  the  year 
1753.  Mr  Bofwell  obferves,  that  Mr  Horace  Walpole  ge- 
neroufly  exerted  himfelf  for  the  unhappy  Theodore,  and 
wrote  a  paper  in  The  War  Id  with  great  elegance  and  hu¬ 
mour,  foliciting  a  contribution  for  the  unhappy  monarch 
in  diftrefs,  to  be  paid  to  Mr  Robert  Dodfley  bookfeller,  as 
lord  high  treafurer.  This  brought  him  a  very  handfome 
fum,  and  he  was  fet  at  liberty.  That  gentleman  adds,  that 
Mr  Walpole  has  the  original  deed,  by  which  Theodore 
made  over  the  kingdom  of  Corfica  in  fecurity  to  his  credi¬ 
tors,  and  that  he  has  alfo  the  great  feal  of  the  kingdom. 
Theodore  died  in  1756,  and  was  buried  in  St  Anne’s 
churchyard,  Weftminfter ;  where,  in  1757,  a  fimple  una¬ 
dorned  monument  of  marble  was  erected  to  his  memory  by 
a  gentleman,  with  an  infeription  ;  which,  after  mentioning 
fome  of  the  above  particulars,  concludes  with  the  following 
lines  : 

The  grave,  great  teacher,  to  a  level  brings 

Heroes  and  beggars,  galley-flaves  and  kings ; 

But  Theodore  this  moral  learn’d  ere  dead, 

Fate  pour’d  its  leffon  on  his  living  head, 

Bellow’d  a  kingdom  and  deny’d  him  bread. 

Theodore  left  a  fon,  who  was  an  accompliffied  gentleman. 

THEODORET,  bilhop  of  St  Cyricus  in  Syria,  in  the 
4th  century,  and  one  of  the  moft  learned  lathers  of  the 
church,  was  born  in  the  year  386,  and  was  the  difciple  of 
Theodorus  Mopfueftia  and  St  john  Chryfoftom.  Having 
received  holy  orders,  he  was  with  difficulty  perfuaded  to 
accept  of  the  bilhopric  of  St  Cyricus,  about  the  year  420. 

He  ctifcovered  great  frugality  in  the  expenccs  of  his  table, 
drefs,  and  furniture,  but  fpent  confiderable  fums  in  impro¬ 
ving  and  adorning  the  city  of  Cyricus*  He  erected  two 
large  bridges,  public  baths,  fountains,  and  aqueducts,  and 
laboured  with  great  zeal  and  fuccefs  in  his  diocefe.  Yet  his 
zeal  was  not  confined  to  his  own  church:  he  went  to  preach 
at  Antioch  and  the  neighbouring  towns  ;  where  he  became 
admiredTor  his  eloquence  and  learning,  and  had  the  happi- 
nefs  to  convert  multitudes  of  people.  He  wrote  in  favour  of 
John  of  Antioch  and  the  Neftorians,  again  ft  Cyril’s  Twelve 
Anathemas  :  he  afterwaids  attacked  the  opinions  of  Neftc- 
rius,  and  was  depofed  in  the  fynod  held  by  the  Eutychians 
at  Ephefus ;  but  was  again  reftored  by  the  general  coun¬ 
cil  of  Chalcedon,  in  which  he  was  prefent,  1*0451.  It 
is  thought  that  he  died  foon  after;  though  others  fay  that 
he  lived  till  the  year  43 7*  I  here  aie  extant  Iheo- 
doret’s  excellent  Commentary  on  St  Paul  s  Epiftles,  and  on 
feveral  oilier  books  of  the  Holy  Scriptures.  2.  His  Ec- 
clefiaftical  Hiftory  from  the  time  of  Arius  to  Theodofius 
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Thiniofcj?,  the  Younger.  3.  The  hiftory  of  the  famous  Anchorites  of 
Tt colony.  ^[3  tjmc<  Epidles.  5.  Dilcourfes  on  Providence.  And, 
6,  An  excellent  treatife  againft  the  Pagans,  intltled,  Be  Cu- 
randit  Grt'orum  / IJfedtbus  ;  and  other  works.  The  bell 
edition  of  all  which  is  that  of  Father  Sirmond  in  Greek  and 
Latin,  in  4  vols  folio. 

THEODOSIUS  I.  called  the  Great ,  was  a  native  of 
Spain.  The  valour  he  had  fhown,  and  the  great  (ervices 
he  had  done  to  the  empire,  made  Gratian,  attacked  by  the 
Goths  and  Germans,  to  admit  him  as  a  partner  in  the  go¬ 
vernment.  He  received  the  purple  in  379,  aged  43.  See 
Constantinople,  1P77 — 88. 

THECGONY,  formed  from  0t„j  God,  and  yw  gen'tura. 


u  feed,  offspring, M  that  branch  of  the  heathen  theology  Theogn's. 
which  taught  the  pentalogy  of  their  gods.  I_v  -nr1 

Hefiod  gives  us  the  ancient  theogony,  in  a  poem  under 
that  title.  Among  the  mod  ancient  writers,  Dr  Burnet 
obferves,  that  theogony  and  colmop-ony  fignified  the  fame 
thing.  In  effect,  the  generation  of  the  gods  of  the  ancient 
Per  bans,  fire,  water,  and  earth,  is  apparently  no  other  than 
that  of  the  primary  elements. 

THEOGNIS,  an  ancient  Greek  poet  of  Megara  in  A- 
chaia,  flouriflied  about  the  59th  Olympiad,  344  B.  C. 

We  have  a  moral  work  of  his  extant,  containing  a  fum- 
mary  of  precepts  and  refie&ions,  ufually  to  be  found  in  the 
colkdlions  of  the  Greek  minor  poets. 


THEOLOGY 


"  S  a  Greek  word  and  fignifies  that  fcience 
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Definition.  X  which  treats  of  the  being  and  attributes  of  God,  hi; 

relations  to  us,  the  difpenfations  of  his  providence,  his  will 
with  reipedl  to  our  a&ions,  and  his  purpofes  with  refpeft  to 
our  end.  The  word  was  fir  ft  ufed  to  denote  the  fy  Items, 
or  rather  the  heterogeneous  fables,  of  thofe  poets  and  philo- 
*  fophers  who  wrote  of  the  genealogy  and  exploits  of  the 
gods  of  Greece,  Hence  Orpheus,  Mufeus,  Hefiod,  Phe- 
recydes,  and  Pythagoras,  were  called  theologians ;  and  the 
fame  epithet  was  given  to  Plato,  on  account  of  his  fublime 
fpeculations  on  the  fame  fubjeft.  It  was  afterwards  adopt¬ 
ed  by  the  earliefl  writers  of  the  Chriftian  church,  who 
ilyled  the  author  of  the  apocalypfe,  by  way  of  eminence, 
6otc\-;y«?9  the  Divine, 

Although  every  pagan  nation  of  antiquity  had  fome 
tutelary  deities  peculiar  to  itfelf,  they  may  yet  be  considered 
as  having  all  had  the  fame  theology,  fince  an  intercommuni¬ 
ty  of  gods  was  univerfally  admitted,  and  the  heavenly  bodies 
were  adored  as  the  dii  majorvm  gentium  over  the  whole  earth. 
This  being  the  cafe,  we  are  happily  relieved  from  treating, 
in  the  fame  article,  of  the  truths  of  Chriftianity  and  the 
fidlions  of  paganifm,  as  we  have  clfewhere  traced  idolatry 
from  its  fource,  and  fhewn  by  what  means  “  the  foolifh 
hearts  of  men  became  fo  darkened  that  they  changed  the 
glory  of  the  incorruptible  God  into  an  image  made  like  to 
corruptible  man,  and  to  birds,  and  tour-footed  beads,  and 
creeping  things.”  See  Polytheism. 

The  abfurdities  and  inconfidency  of  the  pretended  reve¬ 
lation  of  the  Arabian  impoftor  have  been  iufficiently  expofed 
under  the  words  Alcoran  and  Mahometanism  ;  fo  that 
a  the  only  theology  of  which  we  have  to  treat  at  prefent  is 
Chrillian  Chriftian  theology,  which  comprehends  that  which  is  com- 
theuio^y,  monly  called  natural,  and  that  which  is  revealed  in  the 
feriptures  of  the  Old  and  New  Teftaments.  Thefe  taken  to¬ 
gether,  and  they  ought  never  to  be  feparated,  compofe  a 
body  of  fcience  fo  important,  that  in  companion  with  it  all 
other  fciences  link  into  infignificance ;  for  without  a  com¬ 
petent  knowledge  of  the  attributes  of  God,  of  the  fcveral 
relations  in  which  he  (lands  to  ns,  and  of  the  ends  for  which 
we  were  created,  it  is  obvious  that  we  mull  wander  through 
life  like  men  groping  in  the  dark,  flrangers  to  the  road  on 
which  wc  are  travelling,  as  well  as  to  the  fate  awaiting  us  at 
3  the  end  of  our  journey. 

To  be  flu-  But  if  this  knowledge  be  necefiary  to  all  Chriftians,  it  is 
fdF^bv*"  doubl>r  to  tbo*e  wbo  are  appointed  to  feed  the  flock  of 

thofe  in-  thrift,  and  to  teach  the  ignorant  what  they  are  to  believe, 
tended  for  and  what  to  do,  in  order  to  work  out  their  own  falvation. 
the  fervice  i  he  wildom  and  piety  of  our  anceftors  have  accordingly 
church  f°unc-ed  profefforfhips  of  theology  in  all  our  univerfities, 
where  the  principles  of  our  leligion  are  taught  in  a  fyftema- 
Vol.  XVIII.  Part  II. 


tic  and  fcientific  manner  ;  and  the  church  has  ordained,  that 
no  man  (hall  be  admitted  to  the  office  of  a  preacher  of  the 
gofpel  who  has  not  attended  a  regular  courfe  of  fuch  the¬ 
ological  ledlures. 

It  muft  not,  however,  be  fuppofed,  that,  by  merely  liflen- 
ing  to  a  courie  of  le&ures  however  able,  any  man  will  be¬ 
come  an  accomplifhed  divine.  The  principles  of  this  fcience 
are  to  be  found  only  in  the  word  and  works  of  God;  and  he 
who  would  extract  them  pure  and  unfophidicated,  mud  dig  ^ 
for  them  himfelf  in  that  exhaudleis  mine.  To  fit  a  man  for  Previous 
this  important  inveftigation,  much  previous  knowledge  is  re- knowledge 
quifite.  He  mult  dudy  the  works  of  God  feientifically 
before  he  can  perceive  the  full  force  of  that  tedimony  which fecut;on  of 
they  bear  to  the  power,  the  wiidom,  and  the  goodnefs  of  this  dudy.  « 
their  author.  Hence  the  neceflity  of  a  general  acquain¬ 
tance  with  the  phyfical  and  mathematical  fciences  before  a 
man  enter  upon  the  proper  dudy  of  theology,  for  he  will 
not  otherwife  obtain  jud  and  enlarged  conceptions  of  the  God 
of  the  nniverfe.  See  Physics,  n°  1 1 5. 

But  an  acquaintance  with  the  phyfical  and  mathematical 
fciences  is. not  alone  a  fufificient  preparation  for  the  dudy  of 
theology.  Indeed  it  is  pofhble  for  a  man  to  devote  himfelf 
(o  wholly  to  any  of  thefe  fciences,  as  to  make  it  counteraft 
the  only  purpofes  for  which  it  can  be  valuable  to  the  divine  ; 
for  he  who  is  condantly  immerfed  in  matter,  is  apt  to  fufpedl 
that  there  is  no  other  fubdance  ;  and  he  who  is  habituated 
to  the  routine  of  geometrical  demonllration,  becomes  in 
time  incapable  of  reafoning  at  large,  and  edimating  the 
force  of  the  various  degrees  of  moral  evidence.  To  avert 
thefe  untoward  coniequences,  every  man,  before  he  enter 
upon  the  dudy  of  that  fcience  which  is  the  iubje£t  of  the 
prefent  article,  fhould  make  himfelf  acquainted  with  the 
principles  of  logic,  the  feveral  powers  of  the  human  mind, 
and  the  different  fources  of  evidence  ;  in  doing  which  he 
will  find  the  greated  affidance  from  Bacon’s  Novum  Orgnnum , 

Locke’s  PJJay  on  the  Human  Undemanding,  Reid’s  EJfays  on 
the  Intellectual  and  A  Hive  Powers  of  Man ,  and  Tatham’s 
Chart  and  Scale  cf  Truth,  Thefe  works,  of  which  the 
young  iludent  ought  to  make  himfelf  mader,  will  teach  him 
to  think  juftly,  and  guard  him  againd  a  thoufand  errors, 
which  thofe  who  have  not  laid  fuch  a  foundation  are  apt  to 
embrace  as  the  truths  of  God. 

The  man  who  propofes  to  dudy  theology  ought  to  have 
it  in  view,  as  the  ultimate  . end  of  his  labours,  to  impart  to 
others  that  knowledge  which  he  may  procure  for  himfelf. 

“  Among#  the  many  marks  which  diftinguifti  the  Chriftian 
philofopher  from  the  Pagan,  this  (fays  a  learned  writer  * )  is  *  IVarbur - 
one  of  the  mod  (hiking — the  Pagan  iought  knowledge  in  a  ton, 

(eliiih  way,  to  fecrete  it  for  his  own  ufe  ;  the  Chriftian  leeks 
it  with  the  generous  purpofe  ( fir  d  *  in  view,  though  lad  in 
3  G  execution) 
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5  r  >duc-  execution)  to  impart  it  to  others.  The  Pagan  philofopher, 
t?on-  therefore,  having  cultivated  the  art  of  thinking,  proceeds  to  that 
of  [peaking,  in  order  to  difplay  his  vanity  in  the  dexterous  ufe 
of  deceit.  On  the  other  hand,  the  Chriftian  philofopher  culti¬ 
vates  the  art  of  / peaking ,  for  the  foie  purpofe  of  diflemina- 
ting  the  truth  in  his  office  of  preacher  of  the  gofpel.” 

As  every  man,  before  he  enters  upon  the  proper  ftudy  of 
theology,  receives,  at  leaft  in  this  country,  the  rudiments  of 
a  liberal  education,  it  may  perhaps  be  fuperfluous  to  mention 
here  any  books  as  peculiarly  proper  to  teach  him  the  art  of 
{peaking  :  we  cannot  however  forbear  to  recommend  to  our 
fludent  the  attentive  peiufal  of  Quintilian’s  Injlitutions,  and 
X)r  Blair’/  ReBures  on  Rhetoric  and  the  Belles  JLettres.  A  fa¬ 
miliar  acquaintance  with  thefe  works  will  enable  him,  if  he 
be  endowed  by  nature  with  talents  fit  for  the  office  in  which 
he  propofes  to  engage,  to  exprefs  his  thoughts  with  corred- 
nefs  and  elegance  ;  “  without  which,  it  has  been  well  obfer- 
ved,  that  fcience,  efpecially  in  a  clergyman,  is  but  learned 
lumber,  a  burden  to  the  owner,  and  a  r.uifance  to  every  body 
dfe.” 

No  man  can  proceed  thus  far  in  the  purfuits  of  general 
fcience  without  having  been  at  leaft  initiated  in  the  learned 
languages  ;  but  he  who  intends  to  make  theology  his  pro- 
feffion  fhould  devote  himfelf  more  particularly  to  the  ftudy 
of  Greek  and  Hebrew,  becaufe  in  thefe  tongues  the  origi¬ 
nal  fcrip cures  are  written.  By  this  we  do  not  mean  to  in- 
fin  uate  that  it  is  neceflary  for  the  man  whole  views  afpire 
no  farther  than  to  the  office  of  pallor  of  a  Chriftian  con¬ 
gregation,  to  make  himfelf  a  profound  critic  in  either  of 
thefe  ancient  languages.  The  time  requisite  for  this  purpofe 
is  io  Iona,  that  it  would  leave  very  little  lor  other  ftudies  of 
infinitely  more  importance  to  him,  whofe  proper  bufmefs  it  is 
to  inftruft  the  ignorant  in  thofe  plain  and  fimple  truths 
which  are  fufficient  to  guide  all  men  in  the  way  to  falva- 
tion.  Still,  however,  it  is  obvious,  that  he  who  is  incapable 
of  confulting  the  original  fcriptures,  mu  ft  reft  his  faith,  not 
upon  the  fure  foundation  of  the  word  of  God,  but  upon  the 
credit  of  fallible  tranflators  ;  and  if  he  be  at  any  time  called 
upon  to  vindicate  revelation  againft  the  feoffs  of  infidelity,  he 
will  have  to  ftruggle  with  many  difficulties  which  are  eafily 
^  folved  by  him  who  is  mafter  of  the  original  tongues. 

Cautions  fo  The  ftudtnt  having  laid  in  this  ftock  of  preparatory 
be  obferved  knowledge,  is  now*  qualified  to  attend  with  advantage  the 
*pc  theological  lectures  of  a  learned  profeffor;  but  in  doing  this, 
tares  of  a C~  ^ie  &ouId  be  veiY  careful  neither  to  admit  nor  reject  any 
profcfTor.  thing  upon  the  bare  authority  of  his  mafter.  Right  prin¬ 
ciples  in  theology  are  of  the  utmoft  importance,  and  can 
reft  upon  no  authority  inferior  to  that  of  the  word  of  God. 
On  this  account  wc  have  long  been  o'  opinion,  that  a  pro- 
fefTor  cannot  render  his  pupils  fo  much  fervice  by  a  fyfte- 
xrvatical  courfe  of  lectures,  as  by  directing  their  ftudies,  and 
pointing  out  the  road  in  which  they  may  themfelves  arrive 
the  fhorteft  time  at  the  genuine  fenfe  of  the  facred  ferip^ 
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tures.  In  this  opinion  we  have  the  honour  to  agree  with 
the  ableft  kfturer  §  in  theology  that  we  have  ever  heard. nary. 

The  authors  of  all  fy Items  are  more  or  lefs  prejudiced  in 
behalf  of  fome  particular  and  artificial  mode  of  faith.  He, , 
therefore,  who  begins  with  the  ftudy  of  them,  and  after- 
wards  proceeds  to  the  faertd  volume,  fees  with  a  jaundiced  /Aberdeen 
eye  every  text  fupporting  the  peculiar  tenets  of  his  firfl 
mafter,  and  afts  as  abfiird  a  part  as  he  who  tries  not  the 
gold  by  the  copel,  but  the  copel  by  the  gold.  Before  our 
young  divine,  therefore,  lit  down  to  the  ferious  perufal  of 
any  one  of  thofe  in/litutes  or  bodies  of  theology  which  abound 
in  all  languages,  and  even  before  he  read  that  which  the 
nature  of  our  work  compels  us  to  lay  before  him,  we  beg 
leave,  with  the  utmoft  deference  to  the  fuperior  judgment  of 
our  more  learned  readers,  to  recommend  to  his  conftderation- 
the  following 

Preliminary  Directions  for  the  Study  of 
Theology. 

Christian  theology  is  divided  into  two  great  parts,  natural  chrlftm 
and  revealed;  the  former  comprehending  that  which  may  theology 
be  known  of  God  from  the  creation  of  the  world,  even  his<d*v^lect  in-  j 
eternal  power  and  Godhead;  the  latter,  that  which  is  dif-totwo 
covered  to  man  nowhere  but  in  the  facred  volume  of  the^^*^ 
Old  and  New  Teftaments. 

Concerning  the  extent  of  natural  theology  many  opi-Firfi  pria- 
nions  have  been  formed,  whilft  fome  have  contended  thatciplesof 
there  is  no  fuch  thing.  Into  thefe  difputes  we  mean  nottheoloSI 
at  prefent  to  enter.  We  believe  that  one  of  them  could 
have  had  no  exiftence  among  fober  and  enlightened  men, 
had  the  contending,  parties  been  at  dne  pains  to  define  with 
accuracy  the  terms  which  they  ufed.  Whatever  be  the 
origin  of  religion,  which  we  have  endeavoured  to  afeertaiu 
clie where  (lee  Religion,  n®  6 — 17.),  it  is  obvious,  that  110 
man  can  receive  a  written  book  as  the  word  of  God  till  he  be 
convinced  by  fome  other  means  that  God  exifts,  and  that 
he  is  a  Being  of  power,  wifdo'tn,  and  goodnefs,  who  watches 
over  the  conduct  of  his  creature  man.  It  the  progenitor 
of  the  human  race  was  inftrnCted  in  the  principles  of  reli¬ 
gion  by  the  A  uthor  of  his  being  (a  fact  of  which  it  is  diffi¬ 
cult  to  conceive  how  a  confident  tlieift  can  entertain  a 
doubt),  he  might  communicate  to  his  children,  by  natural 
means,  much  of  that  knowledge  which  he  himfelf  could  not 
have  difeovered  had  he  not  been  fupeniaturally  enlightened. 

Between  illuftrating  or  proving  a  truth  which  is  already 
talked  of,  and  making  a  difeovery  of  what  is  wholly  un¬ 
known,  every  one  perceives  that  there  is  an  immenfe  dif¬ 
ference  (a).  3 

Io  beings  whofe  natural  knowledge  criminates  wholly 'Fo  the 
from  fenfation,  and  whofe  minds  cannot,  but  by  much  dif-e:iriif:ft 
cipline,  advance  from  fenfe  to  fcience,  a  long  feries  of  re-jj10^^ 
velations  might  be  neceftary  to  give  them  at  nrft  juft  notions cd  revel** 
of  God  and  his  attributes,  and  to  enable  them  to  perceive  dons. 

the 


(a)  The  diferiminating  powers  of  Ariftotle  will  not  be  queftioned  ;  and  in  the  following  extract  made  by  Cicero  from 
fome  of  his  works  which  are  now  loft,  he  exprefles  our  ientiments  on  this  important  fnbjedt  with  his  ufnal  precifion  : 

* - “  Praeclare  ergo  Ariftoteles,  si  essent,  inquit,  qui  fub  terra  Temper  habitaviffent,  bonis,  et  illuftribus  domicihis,  quae 

eftent  ornata  fignis  atque  picluris,  inftru&aque  rebus  iis  omnibus,  quibus  abundant  ii,  qui  beati  putantur,  nec  tamen 
exiflent  unquam  fupra  terram :  accepissent  autem  fama  et  auditione,  esse  quoddam  numen,  et  vim  deorum  ; 
deinde  aliquo  tempore,  patefadtis  terns  faucibus,  ex  illis  abditis  fedibus  evadere  in  luec  loca,  quae  110s  incolimus,  atque 
exire  potuifTent  :  cum  repente  terram,  et  maria,  coelumque  vidiftent nubium  magnitudinem,  ventorumque  vim  cognovif- 
fent,  ad'pexiflentque  folem,  ejufque  turn  magnitudinem,  pulchritudinemque,  turn  etiam  tfficientiam  cognoviflent,  quod  is 
diem  efficeret,  toto  coelo  luce  diffufa  :  cum  autem  terras  nox  opacaffet,  turn  coelum  totum  edrnerent  aflris  diftin&um  et 
ornatum,  lunaeque  luminum  varietatem  turn  crefcentis,  turn  fenefeentis,  eorumque  omnium  ortus  et  occaius,  atque  in 
omni  seternitate  ratos,  immutabikfque  curfus :  huec  curn  viderent,  proeecto  et  esse  jdeos,  et  hjec  tanta  opera 
peorum  ESSE  arbitrarcatur,”  JJc  Mat,  lib.  i L  $  37.  * 

From 
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■prflllrot-  Ac  relation  between  tbe  efTed  and  its  caufe,  fo  as  to  infer 
nary  Direc-ky  the  powers  of  their  own  reafon  the  exiflence  of  the 
J  Creator  from  the  prefence-  of  his  creatures.  Such  revela¬ 
tions,  however,  could  be  fatisfa&ory  only  to  thofe  who  im¬ 
mediately  received  them.  Whenever  the  Deity  has  been 
pleafed  by  fupernatnral  means  to  communicate  any  informa¬ 
tion  to  man,  we  may  be  fure  that  he  has  taken  effe&ual  care 
to  fatis.y  the  perfon  fo  highly  favoured  that  his  underftand- 
mg’  was  not  under  the  influence  of  any  illufion  ;  but  Inch 
a  perfon  cculd  not  communicate  to  another  the  knowledge 
which  he  had  thus  received  by  any  other  means  than  an 
addrefs  to  his  rational  faculties.  No  man  can  be  required 
to  believe,  no  man  indeed  can  believe,  without  proof,  that 
another,  who  has  no  more  faculties  either  of  fenfation  or 
intellect  than  himfelr,  has  obtained  information  from  a  fource 
to  which  he  has  no  pofilblc  accefs.  An  appeal  to  miracles 
would  in  this  cafe  ferve  no  purpofe  ;  lor  we  mud  believe 
in  the  exigence,  power,  wifdom,  and  jiftict,  o*  God,  be¬ 
fore  a  miracle  can  be  admitted  as  evidence  of  any  thing  but 
^  the  power  of  him  by  whom  it  is  performed  See  Miracle. 
Vixl  yet  It  is  therefore  undeniable  that  there  are  fome  principles 
nay  be  pro-  Qf  theology  which  may  be  Called  natural ;  for  though  it  is 
ptrly  term.  jn  tjie  higheft  degree  piobable  that  the  parents  of  mankind 
received  all  their  theological  knowledge  by  fupernatural 
it  is  yet  obvious  that  fome  parts  of  that  knowledge 


:d  natural 
•>riucq  les. 


io 
Natural 


means, 

mufl  have  been  capable  of  a  proof  purely  rational,  other- 
wife  not  a  Angle  religious  truth  could  have  been  conveyed 
through  the  fucceeding  generations  of  the  human  race  but 
by  the  immediate  infpiration  of  each  individual.  We  indeed 
admit  many  propofitions  as  certainly  true,  upon  the  foie  au¬ 
thority  of  the  Jewifh  and  Chriflian  fcriptuics,  and  we  re¬ 
ceive  thefe  feriptures  with  gratitude  as  the  lively  oracles 
of  God;  but  it  is  felf-evident  that  we  could  not  do  either 
the  one  or  the  other,  were  we  not  convinced  by  natural 
means  that  God  exifts,  that  he  is  a  Being  of  goodnefs, 
juftice,  and  power,  and  that  he  infpired  with  divine  wifdom 
the  penmen  of  thefe  facred  volumes.  Now,  though  it  is 
very  pofllble  that  no  man  or  body  of  men,  left  to  themielves 
from  infancy  in  a  defert  world,  would  ever  have  made  a 
theological  difeovery  ;  yet  whatever  propofitions  relating  to 
the  being  and  attributes  of  the  firft  caufe  and  the  duty  of  man, 
can  be  demonftrated  by  human  reafon,  independent  of  writ¬ 
ten  revelation,  may  be  called  natural  theology ,  and  are  of  the 
utmoft  importance,  as  being  to  us  the  firft  principles  of  all 
religion.  Natural  theology,  in  this  fenfe  of  the  word,  is 
the  foundation  of  the  Chriftian  revelation  ;  for  without  a 
previous  knowledge  of  it,  we  could  have  no  evidence  that 
the  feriptures  of  the  Old  and  New  Teflaments  are  indeed 
the  word  of  God. 

Our  young  divine,  therefore,  in  the  regular  order  of  his 


thfoWy  toftudies,  ought  to  make  himfelf  mafter  of  natural  theology  be- 
be  fhidied 
before  the 


/round-  commend- 
ed. 
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fore  he  enter  upon  the  important  tafif  or  fearching  the  fciip-  Pre^n ' 1  ‘ 
tures.  On  this  fubjeCl  many  books  have  been  publilhed  innaiho^cc* 
our  own  and  other  languages  ;  but  perhaps  there  is  none  _ -y—J 
more  worthy  of  attention  than  the  Religion  of  Nature  de¬ 
lineated  by  Mr  Wollaflon  (b  ).  It  is  a  work  of  great  merit, 
arid  bears  ample  teftimony  to  its  author’s  learning  and  acute-  ri 

nefs  :  yet  we  think  it  ought  to  be  read  with  caution,  Mr  Books  re- 

Wollafton’s  theory  of  moral  obligation  is  fanciful  and  gr 
lels  ;  and  whilft  we  readily  acknowledge  that  he  demon- 
ftrates  many  truths  with  elegance  and  perfpicuity,  we  can¬ 
not  deny  that  he  attempts  a  proof  of  others,  for  which 

we  believe  no  other  evidence  can  be  brought  than  the 

declarations  of  Chrift  and  his  apoflles  in  the  holy  ferip- 
tures.  To  fupply  the  defe&s  of  his  theory  of  morals,  we. 
would  recommend  to  the  ftudent  an  attentive  penifal  of 
Cumberland  on  the  Law  of  Nature,  and  Paley’s  Elements  of 
Moral  Philofophy.  A  learned  author*  affirms  ot  Cumber- 
land,  that  “  he  excels  all  men  in  fixing  the  true  grounds  ou' 
of  moral  obligation,  out  of  which  natural  law  and  natural 
religion  both  arife and  we  have  ourielves  never  read  a 
work  in  which  the  various  duties  which  a  man  owes  to  his 
Maker,  himfelf,  and  his  fellow- creature^ are  more  accurately 
flated  or  placed  on  a  furer  bafis  thaif  in  the  moral  treatiie 
of  the  archdeacon  of  Carlifle. 

As  Wollaflon  demouflrates  with  great  perfpicuity,  and 
to  the  abfolute  conviction  of  every  man  capable  of  feeling 
the  force  of  argument,  the  being  and  many  of  the  attributes 
of  God,  it  may  perhaps  appear  fuperfiuous  to  recommend 
any  other  book  on  that  fubjeCt.  The  prefeut  age,  however, 
having,  among  other  wonderful  phenomena,  witnefled  a  re¬ 
vival  of  the  moniier  Alh/ifm ,  we  would  advife  our  ftudent 
to  read  with  much  attention  Cud  worth’s  Intelle&ual  Syftem, 
and  to  read  it  rather  in  Mofheim’s  Latin  tranflation  than 
in  the  author’s  original  Englifh.  In  the  original,  though 
many  authors  are  que ted  that  are  now  but  little  known,  there 
are  very  few  references  to  the  book,  or  chapter,  or  fe&ion, 
from  which  the  quotations  are  taken.  Thefe  omiffionsare 
fupplied  by  the  tranflator,  who  ha6  likewife  enriched  his 
edition  with  many  valuable  and  learned  notes.  It  is  well 
known  that  Cudworth  wrote  his  incomparable  work  in  con¬ 
futation  of  Hobbes’s  philofophy  ;  but  inftead.of  confining 
himfelf  to  the  whimfies  of  his  antagonifl,  which  were  in  a 
little  time  to  fink  into  oblivion,  he  took  a  much  wider 
range,  and  traced  atheifm  through  all  the  mazes  of  anti¬ 
quity,  expofing  the  weaknefs  ©f  every  argument  by  which 
fuch  an  abiurdity  had  ever  been  maintained.  In  exhauft- 
ing  the  metaphyfical  qneflions  agitated  among  the  Greeks 
concerning  the  being  and  perfections  of  God,  he  has  not 
only  given  us  a  complete  hiltory  of  ancient  learning,  as  far 
as  it  relates  to  thefe  inquiries,  but  has  in  fad  anticipated 
moll  of  the  fophifms  of  our  modem  atheifts,  who  are  by 
3  G  2  no 


do&rines 
of  revela¬ 
tion. 


From  this  paffage  it  is  evident,  that  the  Stagyrite,  though  he  confidered  the  motions  of  the  heavenly  bodies,  the  ebbing 
and  flowing  of  the  fea,  and  the  other  phenomena  of  nature,  as  affording  a  complete  proof  or  the  being  and  piovidence 
of  God,  did  not  however  fuppole  that  from  thefe  phenomena  an  untaught  barbarian  w©uld  difeover  this  fundamental 
principle  of  religion.  On  the  contrary,  he  exprefsly  affirms,  that  before  a  man  can  feel  th-e  force  of  the  evidence  which 
they  give  of  this  important  truth,  he  n.uft  have  heard  of  the  exiftence  and  power  of  God. 

(b)  It  may  not  be  improper  to  inform  the  reader,  that  Mr  Wollaflon,  the  author  of  the  Religion  of  Nature,  was  a 
different  man  from  Mr  Woolfton,  who  blafphemed  the  miracles  of  our  Saviour.  The  former  was  a  clergyman  of  great 
piety,  and  of  fuch  moderate  ambition  as  to  remle  one  of  the  higheft  preferments  in  the  church  of  England  when  it 
was  offered  to  him;  the  latter  was  a  layman  remarkable  lor  nothing  but  gloomy  infidelity,  and  a  perverfe  defire  to 
deprive  the  wretched  of  every  fource  of  comfort.  In  the  mind  of  the  foimcr,  philofophy  and  devotion  were  happi  y 
united  ;  in  the  mind  of  the  latter,  there  was  neither  devotion  nor  fcience.  Yet  thefe  writers  have  been  frtqmntly 
confounded  ;  fometimes  through  inadvertence  from  the  fimilarity  of  their  names ;  and  lometimes,  we  are  afraid,  celign- 
cdly,  from  a  weak  and  bigotted  abhorrence  of  every  fyftem  of  religion  that  pretends  to  have  its  foundation  in  realon  ana 
in  tht  natuie  of  things. 
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How  the 
fcriptures 
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liudied. 
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Prelim?-  no  means  fuch  difcoverers  as  they  are  fuppofed  to  be  by 
nary  Dircc-j^ejr  literate  admirers. 

.  tl0^  The  ftudent  having  made  himfelf  mailer  of  natural  the¬ 

ology,  and  carefully  endeavoured  to  ascertain  its  limits,  is 
now  prepared  to  enter  upon  the  important  talk  of  learchtng 
the  fcriptui  es.  In  doing  this,  he  ought  to  dive  ft  himfelf 
as  much  as  poffibie  of  the  prejudices  of  education  in  behalf 
of  a  particular  fyllem  of  faith,  and  lit  down  to  the  ftudy 
of  the  facred  volume  as  of  a  wc*k  to  which  he  is  an  entire 
flranger.  He  ought  firft  to  read  it  as  a  moral  hiftory  of 
facts  and  doctrines,  beginning  with  the  books  of  Mofes,  and 
proceeding  through  the  reft,  not  in  the  order  in  which  they 
are  commonly  publilhed,  but  in  that  in  which  there  is  rea- 
fcm  to  believe  they  were  written  (fee  Scriptures).  If  he 
be  mailer  of  the  Hebrew  and  Greek  languages,  he  will 
tloubtlefs  prefer  the  original  text  to  any  verfton  ;  and  in 
this  perufal  we  would  advife  him  to  confult  no  commentator, 
becaufe  his  object  at  prefent  is  not  to  lludy  the  dodtrir.es 
contained  in  t lie  bible,  but  merely  to  difcover  what  are  the 
fubjedts  of  which  it  treats.  Many  hiftories  of  the  bible 
have  been  written  ;  and  were  we  acquainted  with  a  good 
one,  we  ffiould  recommend  it  es  a  clue  to  diredt  the  young 
divine’s  progrefs  through  the  various  books  which  compofe 
the  facred  volume.  Stackhoule's  hiftcry  has  been  much  ap¬ 
plauded  by  fome,  and  as  much  cenfured  by  others.  It  is 
not  a  work  of  which  we  can  exprels  any  high  degree  of 
approbation  ;  but  if  read  with  attention,  it  may  no  doubt 
be  ufeful  as  a  guide  to  the  (eries  of  tadls  recorded  in  the 
fcriptures.  Between  the  Old  and  New  Teftaments  there 
is  a  great  chaim  in  the  hiftory  of  the  Jewifh  nation  ;  but 
it  is  Inpplied  in  a  veiy  able  and  latisfadlory  manner  by  Dr 
Prideaux,  whole  Old  and  New  T ef ament  connedted  is  one 
of  the  inoft  valuable  hiftorical  works  in  our  own  or  any  other 
language.  Shuckford’s  Sacred  and  Profane  Ntflory  of  the 
If' crla  connedtd  is  likewife  a  work  of  merit,  and  may  be 
read  with  advantage  as  throwing  light  upon  many  paflages 
of  the  0;d  1  eflament :  but  this  author  is  not  entitled  to 
the  lame  con.  dcnce  with  Prideaux,  as  his  learning  was  not 
fo  great,  and  his  partialities  feem  to  have  been  greater. 

In  thus  making  himlelf  mafttr  of  the  hiftory  of  the  Old 
and  New  teftaments,  the  ftudent  will  unavoidably  acquiie 
fome  general  notion  of  the  various  dodlrines  which  they 
contain.  Thefe  it  will  now  be  his  bulinefs  to  ftudy  more 
particularly,  to  afeertain  the  precife  meaning  of  each,  and 
to  ditlmguifh  iuch  as  relate  to  the  whole  human  race,  from 
thofe  in  which  Abraham  and  his  pofterity  were  alone  in- 
terefted.  He  muft  therefore  (ravel  over  the  facred  vc>lume 
a  fecond  time  ;  and  iiill  we  would  advife  h'm  to  travel  with¬ 
out  a  guide.  From  Walton’s  Polyglote  bible ,  and  the  large 
collection  called  Critici  facri,  he  may  indeed  derive  much 
affiftance  in  his  endeavours  to  afeertain  the  fenfe  ot  a  difficult 
text  ;  but  we  think  he  will  do  well  to  make  little  ule  of 
commentators  and  expofttors,  and  ft  ill  lefs  of  fyflem-buiiders, 
till  he  has  formed  lome  opinions  of  his  own  refpe&ing  the 
leading  do&rines  of  the  Jewifh  and  Chriftian  religions. 

“  liiipiefled  (fays  an  able  writer)  with  an  awful  fenfe  of 
the  importance  of  the  facred  volume,  the  philofophical  di¬ 
vine  will  fhake  off  the  bias  ot  prejudices  however  formed, 
of  opinions  however  landioned,  and  of  paffions  however 
conftitutional,  and  brine*  to  the  ftudy  of  it  the  advantage 
of  a  pure  and  impartial  mind.  Inftead  of  wafting  all  his 
labour  upon  a  number  o<  minute  and  lets  fignificant  parti¬ 
culars,  and  of  refining  away  plain  and  obvious  fenfe  by  the 
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fubtleties  of  a  narrow  and  corrofive  mind,  hi#  ftrft  objeCl  Prelim?*' 
will  be  to  inftitute  a  theological  inquiry  into  the  general  de-nai7 
f:gn  of  the  written  word;  and  from  principles  fully  con- ,  tl0”s‘ 
tained  and  fairly  underflood,  to  illuftratc  the  triie  nature  and 
gerdu5  of  the  religious  di/penfution  in  all  its  parts.  He  will 
mark  the  difference  between  the  firft  and  fecond  covenants, 
and  obferve  the  connexion  that  fubfifts  between  them.  He 
will  trace  the  temporary  economy  of  the  Old  T foment ,  and 
weigh  the  nature  and  intent  of  the  partial  covenant  with 
the  Jews ;  obferving  with  aftoniihment  how  it  was  made 
introductory  of  better  things  to  come  :  and  he  will  follow 
it  through  the  law  and  the  prophets  in  its  wonderful  evolu¬ 
tions,  till  he  fee  this  vaft  and  preparatory  machine  of  provi¬ 
dence  crowned  and  completed  in  the  eternal  gofpeL  This 
New  Tejlament ,  the  la  ft  and  beft  part  of  the  religious  difpen- 
fation,  he  will  purfue  through  the  facred  pages  of  that 
golpel  with  redoubled  attention  ;  contemplating  the  divine 
foundation  on  which  it  claims  to  be  built,  the  iupernatural 
means  by  which  it  was  executed,  and  the  immortal  end 
which  it  has  in  view.  *”  «  T.ithatrU 

In  the  courfe  of  this  inquiry  into  the  import  of  the  fa-  c/l,rrt  :,lti 
cred  volume,  the  ftudent  will  pay  particular  attention  to  'if 
the  circumftances  of  the  age  and  country  in  which  its  va-  rut 
rious  writers  relpeclively  lived,  and  to  the  nature  of  the 
different  Jlyles ,  analogical  and  parabolical ,  in  which  it  is  writ¬ 
ten.  .  He  will  likewife  keep  in  mind  that  God,  whom 
it  claims  for  its  author,  is  the  parent  of  truth,  and  that  all 
his  a&ions  and  difpenfations  mull  be  confident  with  one  an¬ 
other.  He  wall  therefore  compare  the  ’different  paffages  of 
the  Old  and  New  Tel  aments  which  relate  to  the  fame 
dodtrine,  or  to  the  fame  event,  reafonably  concluding 
that  the  bible  mnft  be  the  beft  interpreter  of  itfelf ;  and 
though  the  opinions  which  he  thus  forms  may  often  be  er¬ 
roneous,  they  will  feldom  be  dangerous  errors,  and  may 
eafily  be  corrected  by  mature  reflection,  or  by  con  fulling 
approved  authors  who  have  treated  before  him  of  the  va-  * 
rious  points  which  have  been  the  fubjeft  of  his  ftndies.  Of 
this  mode  of  proceeding  one  good  coniequence  will  be,  that, 
having  from  the  facred  fcriptures  formed  a  fyftem  of  the- 
ology  for  himfelf,  he  will  afterwards  ftudy  the  fyftems  of 
other  men  without  any  violent  prejudice*  for  or  again  ft  them ; 
he  will  be  fo  much  attached  to  his  own  opinions  as  not  to 
lelinquifh  them  in  obedience  to  mere  human  authority,  at 
the  lame  time  that  he  will  be  ready  to  give  them  up  when 
convinced  that  they  are  not  well  founded  ;  and  if  he  have 
read  the  fcriptures  to  any  good  purpofe,  lie  will  have  ac¬ 
quired  fuch  a  love  of  truth  as  to  embrace  her  wherever  fhe 
may  be  found,  whether  among  Papifts  or  Proteftants,  in 
thefehool  of  Arminius  or  in  that  of  Calvin. 

As  we  have  luppofed  that  every  man,  after  having  formed 
a  theological  fyftem  of  his  own,  will  confult  the  fyftems  of 
others,  it  may  perhaps  be  expefted  that  we  ffiould  here 
recommend  thofe  which,  in  our  opinion,  are  moft  worthy 
of  his  attention.  To  do  this,  however,  would,  we  app re-  Approved 
hend,  be  a  very  ungracious  interference  with  the  righ  s  offyftem?  of 
private  judgment.  It  would  be  to  arrogate  to  ourfclves  adlvinit> 
kind  of  authority  to  which,  when  affumed  by  others,  we 
have  cautioned  our  reaiers  not  to  fubmit.  But  left  we 
ffiould  be  fufpedted  of  wiffiing  to  bias  the  mind  of  the  young 
ftudent  toward  the  ffiort  fyftem  which  we  are  obliged  to 
give,  we  ffiall  juft  obierve,  that  by  the  divines  o.  what  is 
called  the  Arminian  fchool ,  Epifcopius’s  'Theologia  Injtituiio - 
nes  (c),  Limborch’s  7 heologia  Ghri/liana,  and  Locke’s  Rea - 

fcnablenefs 


(c)  There  is,  however,  one  chapter  of  this  work  which^the  majority  of  Arminians^loudly  condemn.  Epifcopius  acknow¬ 
ledges 
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fonabhnefs  of  CJriflianiiy ,  hav1* *  Gng  hetir  held  in  the  highelt 
c*eReem;  whilii  the  folowers  of  Colvin  have  pietcred  the 
„  Inflitmioms  of  their  mailer,  Tm  (  tine’s  Injhtntio  Theologize 
TJtndictf,  and  Gill's  Body  of  Dignity,  This  laft  work, 
which  was  pablifhed  in  two  vols  4to  in  1769,  has  many 
merits  and  many  defeats.  Its  ityle  is  coarfe,  impure,  and 
tedious ;  and  the  author,  who  was  a  zeal  nw  aiitipaedo-bap- 
tift,  and  Teems  to  have  poffeffed  very  little  fcience,  embraces 
every  opportunity  of  introducing  the  difcii  ruinating  tenets 
of  his  fed:  but  his  book  is  fraught  with  profound  learn¬ 
ing,  breathes  the  fpi  it  piety,  and  may  bt  read  with  ad¬ 
vantage  by  every  divine  who  has  previoufly  formed  the  out¬ 
lines  of  a  fyilem  for  himfelf. 

As  the  jewifh  and  Chriilian  difpenfations  are  clofely  link¬ 
ed  together,  bein'1-  in  truth  but  parts  of  one  great  whole,  it 
is  impoffible  to  have  an  adequate  notion  of  the  latter  with¬ 
out  understanding  the  ckfin  of  the  former.  Now,  though 
the  Mofaic  religion  is  nowhere  to  be  learned  but  in  the  Old 
Tt  (lament,  it  may  be  con  veil ientvfor  our  fludent,  af  ter  he  has 
formed  his  own  opinions  of  it  from  that  facied  fource,  co 
know  what  has  been  written  on  the  fubjed  by  others.  For 
ill  nitrating  the  ritual  law,  a  learned  prelate  warmly  recom¬ 
mends  the  Dud  or  Dubitantium  of  Maimonides,  and  Spencer’s 
book  entitled  De  Le gibus  Hebraorum  Riiuahbus.  Both 
works  have  undoubtedly  great  merit  ;  but  our  young  divine 
will  do  well  to  read  along  with  them  Hennanni  IVitfii  JEgyp • 
tiaci,  and  Dr  Woodward’s  Difcourfe  on  the  Worfhip  of  the 
Ancient  Egyptians,  communicated  to  the  London  Society 
of  Antiquaries  in  1775,  where  fome  o*  Spencer’s  notions 
are  fhortly  and  ably  rented.  On  the  other  parts  of  this 
dilpenfation,  fucli  as  the  nature  of  its  civil  government  ;  the 
rewards  and  punilhments  peculiar  to  it  ^d)  ;  its  extraordi¬ 
nary  adminihration  by  appointed  agents,  endowed  with  fu- 
peruaturaj.  powers,  and  with  the  gifts  of  miracles  and  pro¬ 
phecy  ;  the  double  fenfe  in  which  the  latter  is  Tometimes  in¬ 
volved  ;  and  the  language  conlequent  to  its  nature  and  ufe — 
the  reader  will  find  much  erudition  and  in  tenuity  difplayed 
in  the  fecond  part  of  Warburton’s  Divine  Legation  of  Mo fes 
demonjlrated.  His  Lordfhip  indeed  is  fupoTcd  by  many, 
and  perhaps  juflly,  to  have  advanced,  together  with  a  ^reat 
deal  ot  good  fenfe,  many  paradoxes  in  hi3  favourite  work  ; 
but  dill  that  work  is  entitled  to  a  ferious  perufal,  h>r  it  difplays 
great  learning  and  genius,  and,  we  believe,  the  hea  vied  cen- 
fures  have  fallen  upon  it  from  tliofe  by  whom  it  was  never  read. 

Having  proceeded  thus  far  in  tke  courfe,  the  iludent’s 
next  bufinefs  fhould  be  to  inquire  ferionfly  what  evi¬ 
dence  there  is  that  the  do&rines  which  he  has  fo  carefully 
ftudied  were  indeed  revealed  in  times  pail  by  God.  He 
muft  already  have  perceived,  in  the  nature  and  tendency  of 
the  doctrines  theinfelves,  ftrong  marks  of  their  origin  being 
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more  than  human  ;  but  lie  mud  likewife  have  met  with  ma-  Prelim* - 
ny  difficulties,  and  he  mud  prepare  himfelf  to  repel  the  at>na^ns1!e<> 

tacks  of  unbelievers.  Here  lie  will  find  opportunities  of  ^ _ ^ 

exerting  the  utmod  powers  of  his  reafoning  faculties,  and 
of  employing  in  the  fervlee  of  religion  all  the  {lores  he  may- 
have  amaffed  of  human  learning.  The  feriptures  pretend 
to  have  been  written  by  feveral  men  who  lived  in  Afferent 
ages  of  the  world  ;  but  the  latell  of  them  in  an  age  very  re¬ 
mote  from  the  prefent.  His  fird  bufinefs  therefore  mud 
be  to  prove  the  authenticity  of  thele  books,  by  tracing  them 
up  by  hidorical  evidence  to  the  feveral  writers  whole  names 
they  bear.  But  it  is  not  enough  to  prove  them  authentic. 

They  profefs  to  have  been  written  by  men  divinely  affided 
and  infpired,  and  of  courfe  infallible  in  what  they  wrote  He 
mild  therefore  inquire  into  the  truth  of  this  infpiration. 

“  The  Bible  contains  a  number  of  truths  dodtrinal  and  mo¬ 
ral,  which  are  called  myfleries ,  and  afferted  to  be  the  imme¬ 
diate  dilates  of  God  himfelf.  To  evince  this  great  point 
to  man,  a  number  of  fupernatural  tefls  and  evidences  are  infe- 
parably  conne&ed  with  thofe  myderic3  ;  fo  that  if  the  for¬ 
mer  be  true,  the  latter  mud  likewife  be  fo.  He  mud  there¬ 
fore  examine  thefe  teds  and  evidences,  to  edablifh  the  divi¬ 
nity  of  the  Holy  Scriptures  and  in  this  part  of  his  courfe 
he  will  find  much  affidance  from  many  writers  whole  de¬ 
fences  of  the  truth  and  divinity  of  the  Chridian  religion  do 
honour  to  human  nature.  16 

The  fird  dep  towards  the  embracing  of  any  truth  is,  to  Bo  ks  re¬ 
get  fairly  rid  of  the  objections  which  are  made  to  it ;  and^mi”^~‘ 
the  general  objections  made  by  dcidieal  writers  to  the  Chri- fu’]jjg£v  a" 
flian  revelation  are  by  no  writer  more  completely  removed 
than  by  Bi  fop  Butler,  in  his  celebrated  work  entitled  The 
Analogy  of  Religion  natural  and  revealed  to  the  Conjldution  and 
Courfe  of  Natuf  e.  This  book  therefore  the  Undent  fhould 
read  with  attention,  and  meditate  upon  with  patience ;  but 
as  it  does  not  furnifh  a  pcfitive  proof  of  the  divinity  of  our 
religion,  he  fhould  pa fs  from  it  to  Grotius  de  Veritate  Reli - 
gionis  Ghrjluma,  and  Stillin  fleet’s  Origines  Sacra .  Both 
thefe  works  are  excellent ;  and  the  latter,  which  may  be  con- 
fidered  as  an  improvement  of  the  former,  is.  perhaps  the  full¬ 
ed  and  abled  defence  of  revelation  in  general  that  is  to  be 
tound  in  any  language.  In  this  part  of  the  united  king¬ 
dom  it  is  now  indeed  hardly  mentioned,  or  mentioned  with 
indifference  ;  but  half  a  century  ago  the  Enodifh  divines 
thought  it  a  fubje#c  of  triumph,  and  ffyled  its  author  their 
incomparable  Stifling  fleet.  Other  works,  howeve1*,  may  be 

read  wdth  great  advantage,  and  none  with  greater  than  Pa- 
ley’s  Evidences  of  the  Chnjlian  Religion ,  and  Leflie’s  Short 
Method  with  the  Deifts ;  which  lad  work,  in  the  compafs  of 
a  very  few  pages,  contains  proofs  of  the  divinity  of  the  Jew¬ 
ish  and  Chridian  revelations,  to  which  the  celebrated  Dr 

Mid- 


ledges  (lib.  iv.  fed.  2.  cap.  33.)  that  it  may  be  proved  from  feripture,  that  the  perfon  who  was  afterwards  Jefus  Chrifi. 
was  from  eternity  the  only  begotten  of  his  Father,  by  vyhom  all  things  were  made,  and  that  therefore  he  is  really  and 
truly  God.  He  mentions  five  fenfes  in  which  our  Saviour  is  called  the  ion  or  God  ;  and  fhew3  that  in  this  fifth  and 
lad  fenfe  the  filiation  is  peculiar  to  him  alone.  Yet  in  cap.  34.  he  dates  the  following  queftion  :  “  An  quintus  ide  mo¬ 
dus  filiations  Jeffi  Chridi  ad  falntem  feitu  ac  creditu  neeeffaiius  fit,  ufque,  qui  ilium  negant,  anathema  aicendum  fit  ?”  and 
gravely  anlwers  it  in  the  negative.  It  is  not  to  be  wondered  at  that  mod  Arminians  differ  from  this  celebrated  re- 
niondrant  in  tlicir  anfwers  to  this  quedion  ;  for  nothing  can  be  more  ablurd  than  to  hold  religious  communion  with  thofe 
who  deny  the  divinity,  of  that  perlon,  whofe  divinity,  it  is  acknowledged,  m  :y  be  clearly  proved.  Aeainfl  this  extravagant 

TXHltinn  mnntr  A Tmini-m  non.  .... _  J _ _  1 _ .  _ _ 1 _ .... _ _ r.  .  i  r  i  *r.  i,  .  r-  ^  ..  ^ 

turn  Lccie/ia 

•  the  thanks 

(.  >  J  -  - . . . . V  *'/*'■'/  HA  a  iiativjurii  fynod. 

D)  On  this  fnbjedl  the  reader  will  find  many  excellent  obfervations  in  Bifhop  Bull’s  Har mania  slpoflolica,  with  its  fe- 
vera  ,e  ences,  and  in  a  fmall  book,  oh  Or  Wells  s,  entitled  .  *n  Help  for  the  right  underilandinu  o*  the  feveral  Divine 
iafvation  C'0Vem'nt3’  wherebr  man  has  been  obliged  through  the  feveral  ages  of  the  world  to  guide  himfelf  in  order  to 


A22 


T  H  E  O 


Prelim i-  Middleton  ccmfefTed  (e),  that  for  20  years  he  had  laboured 
nary  Direc-jn  va;n  t0  fabricate  a  fpecious  anfwer  (f). 
t  ,  Having  fatisfied  himfelf  of  the  truth  of  revelation  in  gene¬ 

ral,  it  may  be  worth  the  young  divine’s  while  to  provide  a 
Tewifh  cr ,n.  defence  of  the  Chriflian  religion  againft  the  obje&ions  of 
trover fy  to  modern  Judaifm.  In  this  part  of  his  fludies  he  will  need  no 
be  ftudied,  other  inftru&ion  than  what  he  may  reap  from  Limboich’s 
work  entitled  De  Veritate  Rdigwnts  Chrjjlianse  amici  co/la - 
tw  cum  erwiito  Judso,  H  In  that  deputation  which  was 
held  with  Orobio,  he  will  find  all  that  the  flretch  of  human 
parts  on  the  one  hand,  or  fcience  on  the  other,  can  produce 
to  varnifh  error  or  unravel  fophiftry.  All  the  papers  of 
Orobio  in  defence  of  Judaifm,  as  oppofed  to  Chriltianity, 
are  printed  at  large,  with  Limhorch’s  anfwtrs,  fedlion  by 
fe&ion ;  and  the  liibtileft  fophifms  of  a  veiy  fuperior  i>enius 
are  ably  and  fatisfa&orily  detected  and  expoied  by  the  flrong, 
profound,  and  clear  reafoning,  of  this  renowned  remon- 
t  Warbtr-  ftrant  f See  Orobio,  and  Limborch. 
inns  three-  q^e  var;ttU3  controverfies  iubfiiiing  between  the  feveral 
denominations  of  Chriflians,  about  points  which  feparate 
them  into  different  churches,  ought  next  to  be  ftudied  in 
the  order  of  the  courfe  ;  for  nothing  is  unimportant  which 
divides  the  followers  of  that  Matter  whole  favourite  precept 
'  was  love.  It  has  indeed  been  long  fafhionable  to  decry  po¬ 
lemical  divinity  as  an  ufelefs,  if  not  a  pernicious,  ftudy  ;  but 
it  is  not  impofiiblc  that  this  iafhion,  like  many  others,  has 
had  its  origin  in  ignorance,  and  that  it  tends  to  perpetuate 
*  tliofe  fchifms  which  it  profefies  to  lament.  We  are,  how¬ 
ever,  far,  very  far,  from  recommending  to  the  young  divine 
a  perufal  of  the  works  or  the  feveral  combatants  on  each  fide 
of  a  difputcd  que-flion,  till  he  has  fitted  himfelf  for  judging 
between  them  by  a  long  courfe  of  preparatory  ftudy  ;  and 
the  only  preparation  which  can  fit  him  for  this  purpcfe  is 
an  impartial  and  comprehenfive  fludy  of  ecclefiaftical  hifto- 
ry.  He  who  has  with  accuracy  traced  the  progrefs  of  our 
holy  religion  from  the  days  of  the  apoftles  to  the  prefent 
time,  and  marked  the  introduction  of  new  doctrines,  and 
the  rile  of  the  various  fe£ls  into  which  the  Chriilian  world 
is  unhappily  divided,  is  furnifhed  with  a  criterion  within 
himfelf  by  which  to  judge  of  the  importance  and  truth  of 
the  many  contefled  doctrines  ;  vvhilft  he  who.  without  this 
preparation,  (hall  read  a  multitude  pf  books  on  any  one  re¬ 
ligious  controverfy,  will  be  in  danger  of  becoming  a  convert 
to  his  laft  author,  if  that  author  poflefs  any  tolerable  (hare 
of  art  and  ingenuity.  This  we  know  was  the  cafe  wiih 
Pope,  who  declares,  that  in  fludying  the  controverfy  be¬ 
tween  the  churches  of  England  and  Rome,  he  found  him¬ 
felf  a  Papift  and  Proteflant  by  turns,  according  to  the  laft 
19  book  he  read. 

Importance  There  are  many  hiftories  of  the  Chriftian  church  which 
of  ecclefia  poffefs  great  merit,  but  we  are  acquainted  with  none  which 
ftory  ^nd  aPPears  1°  us  wholly  impartial.  Mofheim’s  is  perhaps  the 
books  re- 
commend- 
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moll  pevfeft  compend  (g)  ;  and  one  of  its  greeted  excel-  Preiimk 
lencies  is,  that  on  every  lubjeCl  the  beil  writers  are  referred  nar>  Dir^ 
to  for  fuller  information.  Thefe  indeed  fhould  often  be  ,  tl0^s,|  ^ 
confulted,  rot  only  to  fupply  the  deie&s  neceffarily  result¬ 
ing  from  the  narrow nefs  of  the  limits  which  the  author, 
with  great  propriety,  preicribed  to  himfelf ;  but  alfo  to  cor- 
re£l  his  partial  obliquities;  for  with  all  his  merits,  and  they 
were  many  and  great,  he  is  certainly  not  free  from  the  in¬ 
fluence  of  prejudice.  Indeed  there  is  no  coming  at  the  true 
hiftory  4>f  the  primitive  chuich,  but  by  ftudying  the  works  . 
of  the  primitive  writers ;  and  the  principal  works  ot  the 
four  firfl  centuries  will  amply  reward  the  labour  of  perufing 
them  (h).  The  rife  and  prop  refs  of  the  reformation  in  ge¬ 
neral,  the  moft  important  period  of  church -hiftory,  may  be 
beft  learned  from  bleidan’s  book  De  Statu  Rdigionis  et  Re¬ 
public#  Carolo  V.  C  a  fare  Comment  arii ;  the  Hiftory  of  the 
Reformation  of  the  Church  of  Scotland  from  Knox  and 
Spotifwood  ;  and  that  of  the  Church  of  England  from  the 
much  applauded  work  of  Bifhop  Burnet. 

After  this  courfe  o  ecclcfiaft ical  hiffory,  the  young  di¬ 
vine  may  read  with  advantage  the  moft  important  contro¬ 
verfies  which  have  agitated  the  Chiiftian  world  ;  for  he  will 
m  w  read  them  without  clanger  of  giving  up  his  faith  to  the 
mere  authority  of  great  names  To  enumerate  thefe  con¬ 
troverts,  and  to  point  out  the  ableft  authors  who  have 
written  on  each,  would  be  a  very  tedious,  and  perhaps  not  a 
very  profitable,  talk.  On  one  controverfy,  however,  we  are 
induced  to  recommend  a  very  mafterly  work,  becaufe  it  is 
fufheient  of  itfelf  to  fix  the  principles  of  Proteftants  with 
reipe£l  to  the  church  of  Rome,  and  ;o  put  to  fhame  the  fa- 
fhionable  cen hirers  of  polemial  dvinity .  The  work  to  which 
we  allude  is  Chillingworth’s  book  againft  Knott,  entitled 
The  Religion  of  Proteji  nts  a  fafe  way  to  Salvation  ;  in 
which  the  Ichool  jargon  of  that  fubtile  jefnit  is  incompara¬ 
bly  txpoied,  and  the  long  difpute  between  the  Popifh  and 
Reformed  churches  placed  on  its  proper  ground,  the  Holy 
Scriptures.  # 

One  of  the  ftrongefl  and  moft  plaufible  obje&ions  to.theTGlcratioB| 
fludy  of  polemical  divinity,  is  its  tendency  to.  give  a  rigid 
turn  to  the  fei  timents  of  ihoCe  long  engaged  in  it ;  vvhilft 
we  know,  from*  higher  authority  than  that  of  the  ableft  dif- 
putant,  that  “  the  end  of  the  commandment  is  charity.” 

But  for  prefei  ving  charity  in  the  minds  of  Chriflians,  there 
are  better  means  than  ablolute  ignorance  or  indifference  to 
truth.  Charity  is  violated  only  when  a  chuich  unrtafon- 
ably  reftrains  the  inquiries  of  its  own  members,  or  exercifes 
intolerance  towards  thole  who  have  renounced  its  jurifdic- 
tion.  The  injuflice  of  the  firft  ipecies  of  ecclefiaftical  ty¬ 
ranny  is  expoled  in  a  very  mafterly  manner  by  Jeremy  Tay¬ 
lor  in  his  hibeity  of  Propht eying,  and  by  Stilling  fleet  in 
his  Iremcum  ;  the  injuft  ice  of  the  fecond,  by  .Locke  in  hi3 
^celebrated  Letters  on  Toleration.  The  man  who  ihall  per- 

ufc 


(e)  This  piece  of  information  we  had  from  the  late  Dr  Berkeley,  prebendary  of  Canterbury,  who  had  it  from  Arch- 

bifhop  Seeker,  to  whom  the  confelfion  was  made.  f 

(f)  To  thefe  defences  of  revelation  we  might  have  added  the  collection  of  fermons  preached  at  Boyle’s  lecture  hom 
1691  to  1732,  publiftied  in  three  volumes  folio,  17^9  ;  the  works  ot  Leland;  Bifhop  Newton  s  Differtations i  on  lop  e- 
cy  ;  and  above  all,  Lardner’s  Credibility  of  the  Gofpel  Hiftory,  with  the  Supplement  to  it.  But  there  would  be  no  end 
of  recommending  eminent  writers  on  this  fubjeCt.  We  have  mentioned  fuch  as  we  moft  approve  among  t  ok 'wit  w  om 
we  are  beft  acquainted  *,  but  we  muft,  once  for  all,  caution  the  reader  againft  (uppofing  that  we  approve  ot  every  thing 

to  be  found  in  any  work  except  the  facred  feriptures.  .  1  m  rv  •, 

(g)  The  Bifhop  of  LandafF,  in  the  catalogue  of  books  publiftied  at  the  end  of  his  Theological  Tracts,  recommends 
feveral  other  ecclefiaftical  hiftories  as  works  of  great  merit  ;  fuch  as,  Dupin’s,  Echard’s,  Gregory  s,  and  I'oimey  s,  to¬ 
gether  with  Pauli  Ernefi  JMonJhi  Inflitut tones  Hiftoria  Chriftian#,  publiftied  at  Frankfort  in  three  volumes,  1  7 54^7; 

^  (h)  For  a  proof  of  this  pofition,  and  for  a  juft  eftimate  of  the  value  of  the  Fathers ,  they  are  called,  iee  the  intr^ 
du&ion  to  Warburton’s  Julian,  and  Kett’s  Sermons  at  Banrpton’s  Le&ures, 
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T»re!inu-  vFe  thefe  three  works,  and  impartially  weigh  the  force  of 
jury  D^rec- t^,ejr  argUments>  will  be  in  no  danger,  unlefshis  pride  be  very 
tionn.  |frreat<  ar  his  temper  uncommonly  irritable,  of  thinking  un- 
Ur-r-y— — ' charitably  of  thofe  from  whofe  principles  the  love  of  truth 
may  compel  him  to  diftent. 

In  thele  directions  for  the  ftudy  of  theology,  we  might 
haye  enumerated  many  more  books  on  each  branch  of  the 
fubjeft  well  deferring  of  the  molt  attentive  perofal ;  but  he 
who  /hall  have  gone  through  the  courfe  here  recommended, 
will  have  laid  a  foundation  on  which,  it  he  continue  his  di¬ 
ligence,  he  may  raife  fuch  a  fuperftru&ure  as  will  entitle 
him  to  the  character  of  an  accomplilhed  divine.  His  dili¬ 
gence  muft;  indeed  be  continued  through  life  ;  for  when  a 
man  ceafes  to  make  acquisitions  in  any  department  of  learn¬ 
ing,  he  foon  begins  to  lofe  thofe  which  he  has  already  made ; 
and  a  more  contemptible  character  is  nowhere  to  be  found 
than  that  of  a  clergyman  unacquainted  with  the  learning  of 
his  profcfiion.  This  learning,  however,  is  not  to  be  acqui¬ 
red,  and  indeed  is  hardly  to  be  preferved,  by  ftudying  bo¬ 
dies  or  inftitutes  of  theology  ;  and  though  we  have  mentioned 
a  few  generally  approved  by  two  rival  feCts  of  Chiiltians, 
and  muft,  in  conformity  with  the  plan  of  our  work,  give 
another  ourfelves,  we  do  not  hefitate  to  declare,  that  the 
man  who  has  carefully  gone  through  the  courfe  of  ftudv 
which  we  have  recommended,  though  it  be  little  more  than 
the  outlines  on  which  he  is  to  work,  may,  with  no  great  lofs 
to  himfelf,  negle£l  ours  and  all  other  fyftems.  For  as  an 
*  Tati  am.  excellent  writer  *,  whom  we  have  often  quoted,  well  ob¬ 
serves,  “  to  judge  of  the  faft  whether  fuch  a  revelation  con¬ 
taining  fuch  a  principle,  with  its  myfteries  and  credentials, 
was  adtnally  fent  from  God  and  received  by  man,  by  exa¬ 
mining  the  evidences  and  circumjlances  which  accompanied  it 
« — the  time  when,  the  place  where,  the  manner  how,  it  was 
delivered — the  form  in  which  it  defeends  to  us-— and  in  what 
it  is  cotitaintd—  together  with  the  particular  fuhjlance  and 
burden  of  it—  and  how7  every  part  is  to  be  rightly  under  - 
flood :  thefe  are  the  various  and  extenfive  fubje&s  which  con¬ 
stitute  the  fublime  office  of  theologic  reasoning  and 
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the  proper  study  of  Divvnvvd*  On  this  account  we  Vrelimi. 

(hall  pafs  over  flight!/,  and  fometimes  nerhaps  without  anynal7  1)fev“ 

•  i-i*i  1  *  ,  .  '  tions. 

notice,  many  things  winch  every  clergyman  ourdit  tho- 

rou.  hly  to  uuderftand,  and  coniine  ourfelves,  in  the  (hurt 

comix nd  which  we  are  to  give,  to  the  prime  articles  of 

Chriftian  theology.  In  doing  this,  we  ftiall  endeavour  as 

much  as  poftiblt  to  dived  ourfelves  of  party  prejudices ;  but 

as  we  are  far  from  thinking  that  this  endeavour  will  be  com* 

pletely  fuccefsful  (for  we  believe  there  is  no  man  totally  free 

trom  prejudice),  we  cannot  conclude  this  part  of  the  article- 

more  properly  than  with  the  following  folemn  Charge, 

with  which  a  very  learned  divine  £  always  prefaced  hn  \  DrTayh* 

Theological  Le&ures.  °f  Norwich. 

I.  “  I  do  folemnly  charge  you,  in  the  name  of  the  God 

of  Truth,  and  of  our  Lord  Jelus  Chrift,  who  is  the  Way,  A  r 
the  Truth,  and  the  Life,  and  before  whofe  judgment- feat toftudentS 
you  mull  in  no  long  time  appear,  that  in  all  your  ftudies 0f theology, 
and  inquiries  oF  a  religious  nature,  prefent  or  future,  you 
do  conltantly,  carefully,  impartially,  and  confcientioully,  at¬ 
tend  to  evidence,  as  it  lies  in  the  Holy  Scriptures,  or  in  the 
nature  of  tilings,  and  the  dictates  of  reafon  ;  cautioufly 
guarding  agaiuft  the  failles  of  imagination,  and  the  fallacy 
of  ill-grounded  conjecture. 

II.  “  That  you  admit,  embrace,  oraflent,  to  no  principle 
or  fentiment  by  me  taught  or  advanced,  but  only  fo  far  a3 
it  ftiall  appear  to  you  to  be  fupported  and  juftified  by  pro¬ 
per  evidence  from  revelation  or  the  reafon  of  things. 

III.  “  That  if,  at  any  time  hereafter,  any  principle  or 
fentiment  by  me  taught  or  advanced,  or  by  you  admitted, 
or  embraced,  ftiall,  upon  impartial  and  faithful  examination, 
appear  to  you  to  be  dubious  or  Mie,  you  either  fufpect  or 
totally  rejedl  fuch  principle  or  fentiment. 

IV.  “  That  you  keep  your  mind  always  open  to  evi¬ 
dence  :  That  you  labour  to  banift  from  your  breaft  all  pre¬ 
judice,  prepoffeflion,  and  party-zeal :  That  you  ftudy  to  live 
in  peace  and  love  with  all  your  Fellow  Chriftians  ;  and  that 
you  fteadily  affert  fur  youTelF,  and  freely  allow  to  others^ 
the  unalienable  rights  of  judgment  and  confcience.,> 


Part  I.  Of  NATURAL  THEOLOGY. 


Sect.  I.  Of  the  Being  and  Attributes  of  Go  n. 

9  st  Vau\  TIE  wfto  cometh  to  God,  fays  an  ancient  divine  *,  deeply 
LI  read  in  the  phiUfophy  of  bis  age,  muft  believe  that 
he  is,  and  that  he  is  a  rewarder  of  them  who  dili  >ently  feck 
1Z  him.  This  is  a  truth  as  undeniable  as  that  a  man  cannot 
The  beirg  concern.  himfdf  about  a  nonentity.  The  exiftence  of  God 
of  G  d  is  indeed  the  foundation  of  all  religion,  and  the  firit  principle 
^  feience  which  is  the  fubjedl  or  this  article.  It  is  like- 
wife  a  principle  which  rruil  command  the  aftent  of  every 
man  who  has  any  notion  of  the  relation  between  effedls  and 
their  caufes,  and  whofe  curiofity  has  ever  been  excited  by  the 
phenomena  of  nature.  This  grtat  and  important  truth  we 
have  eliewhere  endeavoured  to  demonftrste  (fee  Metaphy¬ 
sics,  Part  ITI.  (  hap.  vi.)  •  but  it  may  be  proved  by  argu- 
meats  lefs  abftra&ed  from  common  apprehenlion  than  the 
nature  of  that  article  required  us  to  ufe.  Of  thefe  we  ftiall 
give  one  cr  two,  which  we  hope  will  be  level  to  every  ordi¬ 
nary  capacity ;  whllft,  at  the  fame  time,  we  earneftly  recom¬ 
mend  to  the  young  divine  a  diligent  ftudy  of  thofe  books 
on  the  fubjeft  which  we  have  mentioned  in  the  preceding 
„  dire&ions. 

Propuga-  ,^e  that  the  human  race,  and  every  other  fpecies  of 
non  of  am*- animals,  is  at  prelent  propagated  by  the  co-operation  of  two 
parents  ;  but  has  this  procefs  continued  from  eternity  ?  A 

4 


moment’s  reftedlien  will  convince  us  that  it  has  not.  Let 
us  take  airy  one  man  alive,  and,  to  avoid  perplexity,  let  us 
fuppofe  his  father  and  mother  dead,  and  himfelf  the  only 
perfon  at  prefent  exiiling  :  how  came  he  into  the  world  ?  It 
will  be  faid  he  was  produced  mechanically  or  chemically  by 
the  conjunction  of  his  parents,  and  that  his  parents  were 
produced  in  the  fame  manner  by  theirs.  Let  this  then  be 
luppofed  ;  it  muft  furely  be  granted,  that  when  this  maa 
was  born,  an  addition  was  made  to  the  leries  of  the  human 
race.  But  a  feries  which  can  be  enlarged  may  likewife  be 
diminifhed  ;  and  by  tracing  it  backwards,  we  muft  at  fome 
period,  however  remote,  reach  its  beginning.  There  muft 
therefore  have  been  a  firit  pair  of  the  human  race,  who  were 
not  propagated  by  the  conjun&ion  of  parents.  How  did 
thefe  come  into  the  world  ? 

Anaximander  tells  11s  *,  that  the  firft  men  and  all  animals  «  See  1 lent- 
were  bred  in  warm  moiflure,  inclofed  in  cruftaceous  fttins^yV  Boyle* 
like  crab  ft  ft  or  lobfters  ;  and  that  when  they  arrived  at  a  Lettum, 
proper  age,  their  ftielly  prifons  growing  dry,  broke,  and 
made  wav  for  their  liberty.  Empedocles  informs  11s,  that 
mother  Earth  at-  firft  brought  forth  vaft  numbers  of  leg.?* 
and  arms,  and  heads,  &c.  which,  approaching  each  other, 
arranging  themfelves  properly,  and  being  cerhented  togew 
ther,  ilarted  up  at  once  full  grown  men.  Another  of  thefe 
philofophers  relates,  that  there  firft  grew  up  a  fort  of  womb?* 

tyhidi 


424- 

Being  and 
attributes 
of  Gad. 

§  D>  erf  or  us 
Siculus  apu 
Eufeb . 
Frsp.  E- 

SVun^L 


T  H  E  0  L  O  G  Y. 


*4 

And  vege¬ 
table-, 


2* 

And  from 
the  laws 
of  attrac¬ 
tion  ?.nd  re 
.puifioin&c, 


which  having  their  ro«H$  in  the  earth,  attracted  thence  i 
kind  of  milk  for  the  nouri!hment  of  the  foetus,  which  in 
piocefs  of  time  broke  through  the  membranes  and  fhitted 
for  itfelf;  whilft  the  Egyptian  fathers  §  of  this  hopeful 
fchool  content  themfelves  with  Amply  affirming,  that  animals 
like  vegetables  fpi  ling  at  fir  ft  from  the  bofom  of  the  c-ar^h. 

Surely  thole  fages,  or  tlieii  followers,  (houid  have  been  able 
to  tell  us  why  the  earth  has  not  in  any  climate  this  power 
of  putting  forth  vegetable  men  or  the  parts  of  men  at  pre- 
fent.  If  this  univerfal  parent  be  eternal  and  fcT-exiftent,  it 
muft  be  incapable  of  decay  or  the  fmalltft  change  in  any  of 
its  qualities  ;  if  it  be  not  eternal,  we  Hi  all  be  obliged  to  tind 
a  caufe  for  its  exiftence,  or  at  leaft  for  its  form  and  all  its 
powers.  But  fucli  a  caufe  may  have  produced  the  firft  hu¬ 
man  pair,  and  undoubtedly  did  produce  them,  without  ma¬ 
king  them  Ipring  as  plants  from  the  (oil.  Indeed  the  growth 
of  plants  themfelves  clearly  evinces  a  caufe  fuperior  to  any 
vegetative  power  which  can  be  iuppofed  inherent  in  the 
earth.  .  No  plant,  from  the  fturdy  oak  to  the  creeping  ivy, 
can  be  propagated  but  fra  n  feed  or  flips  from  the  parent 
flock  ;  but  when  one  contemplates  the  regular  procefs  of 
vegetation,  the  exiftence  of  every  plant  implies  the  prior  ex¬ 
iftence  of  a  parent  feed,  and  the  exiftence  of  every  feed  the 
prior  exiftence  of  a  parent  plant.  Which  then  of  thefe, 
the  oak  or  the  acorn,  was  the  fir  ft,  and  whence  was  its  ex¬ 
iftence  derived  ?  Not  from  the  earth  ;  for  we  have  the  evi¬ 
dence  of  univerfal  experience  that  the  earth  never  pioduces 
a  tree  but  from  feed,  nor  feed  but  from  a  tree.  There  muft 
therefore  be  fome  fuperior  power  which  formed  the  firft  feed 
or  the  firft  tree,  planted  it  in  the  earth,  and  gave  to  it  thofe 
powers  of  vegetation  by  which  the  fpecies  has  been  propa¬ 
gated  to  this  day. 

Thus  clearly  do  the  procefTes  of  generation  and  vegetation 
indicate  a  power  fuperior  to  thofe  which  are  ufually  called 
the  powers  of  nature.  The  fame  thing  appears  no  lels  evi¬ 
dent  from  the  laws  of  attraction  and  repulfion,  w  hich  plainly 
prevail  through  the  whole  fyftem  or  matter,  and  hold  toge¬ 
ther  the  flupendous  ftruCture.  Experiment  fhows  that  very 
few  particles  of  the  molt  folid  body  are  in  aCtual  contact 
with  each  other  (fee  Optics,  n°  63 — 68,  Physics,  n°  23.)*, 
and  that  there  arc  confiderable  interftices  between  the  par¬ 
ticles  of  every  elaftic  fluid,  is  obvious  to  the  imalleft  re¬ 
flection.  Yet  the  particles  ot  folid  bodies  ftrongly  cohere, 
whilft  thofe  of  elaftic  fluids  repel  each  other.  How  are 
thefe  phenomena  accounted  for  ?  To  fay  that  the  former 
is  the  effeCt  of  attraction  and  the  latter  of  repulfion,  is 
only  to  fay  that  two  individual  phenomena  are  fubjeCt  to 
thole  laws  which  prevail  through  the  whole  of  the  claffes 
under  which  (hey  are  rdpeCtively  arranged  ;  whilft  the  que- 
ftion  at  iffue  is  concerning  the  origin  of  the  laws  them¬ 
selves,  the  power  which  makes  the  particles  of  gold  co¬ 
here,  and  thofe  of  air  repel  each  other.  Power  with¬ 
out  iubftance  is  inconceivable  ;  and  by  a  law  of  human 
thought,  no  man  can  believe  a  being  to  operate  but  where 
it  is  in  fome  manner  or  other  actually  prefent :  but  the  par¬ 
ticles  of  gold  adhere,  and  the  particles  of  air  keep  at  a  di- 
ftance  from  each  other,  by  powers  exerted  where  no  matter 
is  prefent.  There  muft  therefore  be  fome  fubftance  endow¬ 
ed  with  power  which  is  not  material. 

Of  this  fubftance  or  being  the  power  is  evidently  im- 
menfe.  The  earth  and  other  planets  are  carried  round  the 
fun  with  a  velocity  which  human  imagination  can  hardly 
conceive.  That  this  motion  is  not  produced  by  the  agency 
of  thele  vaft  bodies  on  one  another,  or  by  the  interpohtion 
of  any  material  fluid,  has  been  fhown  elfewhere  (fee  Meta¬ 
physics,  n  196—  200.  and  Optics,  n  67  );  and  knee  it  is 
a  law  of  our  belt  phtlofophy,  that  we  are  not  to  multiply  fub - 
fiances  without  neefftty,  we  muft  infer  that  the  fame  Being 
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them  with  powers  to  propagate  their  refpedlive  kinds,  is 
likewife  the  caufe  of  all  the  phenomena  of  nature,  fuch  as  __ 
cth'/ioiiy  repu for,  elafcity,  and  motion ,  even  the  motions  of 
the  heavenly  bodies  themfelves. 

If  this  powerful  Being,  who  is  the  parent  of  vegetable 
and  animal  life,  and  the  fource  o'  all  corporeal  motions,  be 
fek-exiftent,  intelligent,  and  independent  in  his  adlions  and 
volitions,  he  is  an  original  or  firft  caufe,  and  that  Being  whom 
we  denominate  Goo.  If  he  be  not  felf-exiftent  and  inde¬ 
pendent,  there  muft  be  a  caufe  in  the  order  of  nature  prior 
and  fuperior  to  Him,  which  is  either  itfelf  the  firft  caufe,  or 
a  link  in  that  feries  of  caufes  and  effects,  which,  however 
vaft  we  fuppofe  it,  muft  be  traced  ultimately  to  fome  one 
Being,  who  is  lek-exiilent,  and  has  in  himfelf  the  power  of 
beginning  mot  on,  independent  of  every  thing  but  his  own 
intelligence  and  volition,  in  vain  have  the  Atlieiiis  alleged, 
that  the  feries  may  afeend  infinitely,  and  for  that  reafon  26 
have  no  firft  mover  or  caufe.  An  infinite  feries  of  fuccef- Abfurdiw 
five  beings  involves  an  abfurdity  and  contradiction  (fee 
taphysics,  n*7  288.):  but  not  to  infill  upon  this  at  prefent, 0f  cg^ 
we  fhall  only  beg  leave  to  confider  fuch  a  feries  as  a  whole, 
and  fee  what  confequences  will  flow  from  the  fuppoiitioi]. 

That  we  may  with  logical  propriety  confideritin  this  light, 
is  incontrovertible  ;  for  the  birth  of  every  individual  of  the 
human  race  fhows  that  it  is  made  up  ot  parts;  but  parts  im¬ 
ply  a  whole  as  neceflariiy  a?  an  attribute  implies  its  fub¬ 
ftance.  As  in  this  (uppofed  feries  there  is  no  caufe  which 
is  not  likewife  an  effeCl,  nor  any  body  moving  another 
which  was  not  itfelf  moved  by  a  third,  the  whole  is  unde¬ 
niably  equivalent  to  an  infinite  effect,  or  an  infinite  body 
moved  :  but  if  a  finite  effedl  muft  neceflariiy  have  proceeded 
from  a  caufe,  and  a  finite  body  in  motion  muft  have  been 
put  into  that  ftate  by  a  mover,  is  there  a  human  mind  which 
can  conceive  an  infinite  effedl  to  have  proceeded  from  no 
caufe,  or  an  infinite  body  in  motion  to  have  been  moved  by 
nothing  ?  No,  furdy  !  An  infinite  effedl,  were  fuch  a  thing 
poffible,  would  compel  us  to  admit  an  infinite  caufe,  and  an 
infinite  body  in  motion  a  mover  of  infinite  power. 

T  his  great  caufe  is’  God,  whofe  wildom,  power,  and 
goodnefs,  all  nature  loudly  proclaims.  That  the  phenomena 
which  we  daily  fee  evince  the  exiftence  of  one  fuch  Being, 
has  juft  been  fhown  ;  and  that  we  have  no  reafon  to  infer 
the  exiftence  of  ?nore  than  one,  a  very  few  reflections  will 
make  abundantly  evident.  For,  not  to  lay  more  ftrefs  than  ^ 
it  will  bear  upon  that  rule  of  Newton’s,  which  forbids  2$ 

to  multiply  fubftances  without  neceffity,  luch  a  harmony  (;n!y  one 
prevails  through  the  whole  viiible  univerfe,  as  plainly  fhowsorigirm* 
it  to  be  under  the  government  of  one  intelligence.  Thatcau^e’ 
on  this  globe  the  fevcral  elements  lerve  for  nouriftiment  to 
plants,  plants  to  the  inferior  animals,  and  animals  to  man  ; 
that  the  other  planets  of  our  fyftem  are  probably  inhabited, 
and  their  inhabitants  nourilhed  in  the  fame  or  a  fiinilar  man¬ 
ner  ;  that  the  fun  is  fo  placed  as  to  give  light  and  heat  to 
all,  and  by  the  law  of  gravitation  to  bind  the  whole  planets 
inteone  fyftem  with  itfelf — are  truths  fo  obvious  and  1  o  um- 
vei  Tally  acknowledged,  as  to  fuperfede  the  neceffity  of  eft  a- 
blifhing  them  by  proof.  The  lair  inference  therefore  is, 
that  the  folar  fyftem  and  all  its  parts  are  under  the  govern¬ 
ment  of  one  intelligence ,  which  diredla  all  it3  motions  and  all 
the  changes  which  take  place  among  its  parts  for  fome  wife 
pu^pofes.  To  fuppofe  it  under  the  government  ot  two  or 
more  intelligences  would  be  highly  unreal  enable  ;  for  it  thefe 
intelligences  had  equal  power,  equal  wifdom,  and  the  fame 
defigns,  one  of  them  would  evidently  be  fuperfluous  ;  and  ir 
they  had  equal  power  and  contraiy  defigns,  they  could  not 
be  the  parents  of  that  harmony  which  we  clearly  perceive  to 
prevail  in  the  fyftem. 

3  But 
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B«inK  and  But  the  Being  capable  of  regulating  the  movements  of 
attributes  f0  vaft  a  machine,  may  well  be  fup po fed  to  poftefs  infinite 
of  God.  ower>  ang  to  be  capable  of  fuperintetiding  the  motions  of 
y_  univerfe.  That  the  widely  extended  fyftem  of  nature 
is  but  one  fyftem,  of  which  the  feveral  parts  are  united  by 
many  bonds  of  mutual  connexion,  has  been  fhown  elfe- 
where  (fee  Physics),  and  appears  daily  more  and  more  evi¬ 
dent  from  our  progrefs  in  phyfical  difcoveries  ;  and  therefore 
it  is  in  the  higheft  degree  unreafonable  to  fappofe  that  it  has 
more  than  one  author,  or  one  fupreme  governor. 

.  As  the  unity  of  defign  apparent  in  the  works  of  creation 
power, plainly  prove  the  unity  of  their  Author,  fo  do  the  immenfity 
Ifiid om,  of  the  whole,  and  the  admirable  adjuftment  of  the  feveral 
aud  parts  to  one  another,  demo  nitrate  His  power  and  His  yvif- 
dom.  On  this  fubjeft  the  following  beautiful  refle&ionfc 
by  Mr  Wollaflon  are  deferving  of  the  molt  Xerious  atten¬ 
tion. 

JJ  Religion  In  order  (fays  that  able  writer  )  to  prove  to  any  one 

of  Nature,  ^  grandnefs  of  this  fabric  of  the  world,  one  needs  only  to 
t!rop*x4  hid  hIm  conftder  the  Iun >  witl1  that  infupportabie  glory  and 
V  luftre  that  furround3  it ;  to  demonftrate  its  vaft  diitance, 

magnitude,  and  heat ;  to  reprefent  to  him  the  chorus  of  pla¬ 
nets  moving  periodically,  by  uniform  laws,  in  their  feveral 
orbits  about  it ;  guarded  fome  of  them  by  fecondary  planets, 
and  as  it  were  emulating  the  date  of  the  fun,  and  probably 
all  pofiefled  by  proper  inhabitants  ;  to  remind  him  of  thofe 
furprifmg  vifits  which  the  comets  make  to  us,  and  the  large 
trains  or  uncommon  fplendor  which  attends  them,  the  far 
country  from  which  they  come,  and  the  curiofity  and  horror 
which  they  excite  not  only  among  us,  but  in  the  inhabitants 
of  other  planets,  who  may  alfo  be  up  to  fee  the  entry  2nd 
progrefs  of  thefe  minifters  of  fate  :  to  direct  his  eye  and 
contemplation  through  thofe  azure  fields  and  vaft  regions 
above  him  up  to  the  fxed Jlars,  that  radiant  numberlefs  holt 
of  heaven ;  and  to  make  him  underltand  how  unlikely  a 
thing  it  is  that  they  fhould  be  placed  there  only  to  adorn 
and  befpangle  a  canopy  over  our  heads ;  to  convince  him 
that  they  are  rather  fo  many  other  funs,  with  their  feveral  fy- 
ixems  of  planets  about  them ;  to  fhow  him  by  the  help  of 
glaffes  ftill  more  and  more  of  thefe  fixed  lights,  and  to  be¬ 
get  in  him  an  apprehenfion  of  their  inconceivable  nnmbeis, 
and  thofe  immenfe  fpaces  that  lie  beyond  our  reach  and  even 
our  imagination :  One  needs  but  to  do  this  (continues  our 
author),  and  explain  to  him  fuch  things  as  are  now  known 
almoft  to  every  body;  and  by  it  to  fhow,  that  if  the  world 
be  not  infinite,  it  is  infinito  Jimilis,  and  undoubtedly  the  work 
of  an  Infinite  Architect. 

“  But  if  we  would  take  a  view  of  all  the  particulars* con¬ 
tained  within  that  aftonifhing  compafs  which  we  have  thus 
haftily  run  over,  how  would  wonders  multiply  upon  us  ?  li¬ 
very  corner,  every  part  of  the  world,  is  as  it  were  made  up 
of  other  worlds.  If  we  look  upon  this  our  earth,  what  fcope 
does  it  furnilh  for  admiration  ?  The  great  variety  of  moun¬ 
tains,  hills,  valleys,  plains,  rivers,  Teas,  trees,  and  plants  ! 
The  many  tribes  of  different  animals  with  which  it  is  flock¬ 
ed  ;  the  multifarious  inventions  and  works  of  one  of  thefe, 
t.  e.  of  us  men  ;  with  the  wonderful  inflindts  of  others,  guid¬ 
ing  them  uniformly  to  what  is  beft  for  themfelves,  in  fitua- 
tions  wl^ere  neither  fenfe  nor  reafon  could  diredl  them.  And 
yet  when  all  thefe  (heaven  and  earth)  are  furveyed  as  nicely 
as  they  can  be  by  the  help  of  our  unafiifted  fenles  and  of 
telefcopes,  we  may  dilcover  by  the  afiillance  of  good  micro- 
fcopes,  in  very  fmall  parts  of  matter,  as  many  new  wonders 
as  thofe  already  difeovered,  new  kingdoms  of  animals,  with 
new  and  curious  architecture.  So  that  as  our  fenfes  and 
even  conception  fainted  before  in  the  vaft  journey s  we  took 
in  confidering  the  expanfe  of  the  univerfe,  they  here  again 
fail  us  in  our  refearches  into  the  principles  and  minute  paits 
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of  which  it  is  compofed.  Both  the  beginnings  and  the  ends  Being  and 
of  things,  the  leajl  and  the  greatejl ,  all  confpire  to  baftle  us  ; 
and  which  way  foever  we  profecute  our  inquiries,  we  ftill 
meet  with  frefh  fubje&s  of  amazement,  and  frefh  reafons  to 
believe  that  there  are  indefinitely  more  and  more  behind, 
that  will  forever  efcape  our  eagereft  purfuits  and  deepeft  pe¬ 
netration. 

“  In  this  vaft  affemhlage,  and  amidft  all  the  multifarious 
motions  by  which  the  feveral  procefTes  of  generation  and 
corruption,  and  the  other  phenomena  of  nature,  are  carried 
on,  we  canndt  but  obferve  that  there  are  ftated  methods,  as 
fo  many  forms  of  proceeding,  to  which  things  punctually  and 
religioufly  adhere.  The  fame  caufes  circumftanced  in  the  fame 
manner  produce  always  the  fame  effects  ;  all  the  fpecies  of  ani¬ 
mals  among  us  are  made  according  to  one  general  idea ;  and 
fo  are  thofe  of  plants  alfo,  and  even  of  minerals .  No  new  fpe¬ 
cies  ahe  brought  forth  or  have  arifen  anywhere  ;  and  the 
old  are  preferved  and  continued  by  the  old  ways* 

«  It  appears,  laftly,  beyond  difpute,  that  in  the  parts  and 
model  of  the  world  there  is  a  contrivance  for  accompiifli- 
ing  certain  ends.  The  fun  is  placed  near  the  centre  of’  our 
fyftem,  for  the  more  convenient  difpenfing  of  his  benign  in¬ 
fluences  to  the  planets  moving  about  him  ;  the  place  of  the 
earth’s  equator  interfeCls  that  of  her  orbit ,  and  makes  a  pro¬ 
per  angle  with  it,  in  order  to  diverfify  the  year,  and  create 
an  ufefui  variety  of feafons  ;  and  many  other  things  of  this 
kind  will  be  always  obferved,  and  though  a  thoufand  times 
repeated,  be  meditated  upon  with  pleafure  by  good  men  and 
true  philofophers.  Who  can  obferve  the  vapours  to  afeend, 
efpecially  from  the  fea,  meet  above  in  clouds,  and  fall  again 
after  condenfation,  without  being  convinced  that  this  is  a 
kind  of  difl illation,  in  order  to  clear  the  water  of  its  grafter 
fails,  and  then  by  rains  and  dews  to  fupply  the  fountains 
and  rivers  with  frefh  and  wholefome  liquor  ;  to  nourifh  the 
vegetables  below  by  Ihowers,  which  defeend  in  drops  as 
from  a  watering- got  upon  a  garden  ?  Who  can  view  the Jlruc- 
ture  of  a  plant  or  animal,  the  indefinite  number  of  its  fibres 
and  fine  veftels,  the  formation  of  larger  vefiels,  and  the  feve¬ 
ral  members  out  of  them,  with  the  apt  difpofition  of  all 
thefe  ;  the  means  contrived  for  the  reception  and  diftribu- 
tion  of  nutriment  ;  the  effed  this  nutriment  has  in  extending 
the  veftels,  bringing  the  vegetable  or  animal  to  its  full 
growth  and  expanfion,  continuing  the  motion  of  the  feveral 
fluids,  repairing  the  decays  of  the  body,  and  preferving  life P 
Who  can  take  notice  of  the  feveral  faculties  of  animals,  their 
arts  of  faving  and  providing  for  themfelves,  or  the  ways  in 
which  they  are  provided  for  ;  the  ufes  of  plants  to  animals, 
and  of  fome  animals  to  others,  particularly  to  mankind ;  the 
care  taken,  that  the  feveral  fpecies  fhould  be  propagated, 
without  confufion,  from  their  proper  feeds  ;  the  ftrong  in¬ 
clination  planted  in  animals  for  that  purpofe,  their  love  of 
their  young  and  the  like.*— Who  (fays  our  author)  can* ob¬ 
ferve  ail  this,  and  not  fee  a  defign  in  fuch  regular  pieces,  fo 
nicely  wrought  and  fo  admirably  preferved  \  If  there  were 
but  one  animal  in  exiftence,  and  it  could  not  be  doubted 
but  that  his  eyes  were  formed  that  he  might  fee  with  them, 
his  ears  that  he  might  hear  with  them,  and  his  feet  to  be  in- 
flruments  by  which  he  might  remove  himlelf  from  place  to 
place  ;  if  defgn  and  contrivance  can  be  much  lefs  doubted, 
when  the  fame  things  are  repeated  in  the  -individuals  ot  all 
the  tribe's  of  animals  ;  if  the  like  obfervations  may  be  made 
with  refpeCt  to  vegetables  and  other  tilings  ;  and  if  all  thefe 
claffes  of  things,  and  much  more  the  individuals  comprehend¬ 
ed  under  them,  be  inconceivably  numerous,  as  moft  unque- 
flionahly  they  are  —  one  cannot  but  be  convinced,  from  what 
fo  plainly  runs  through  the  nobler  parts  of  the  vifible  world, 
that  not  only  they,  but  other  things,  even  thofe  that  feem  to 
be  lefs  noble -  have  their  ends  likewife,  though  not  always 
3  H 
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Being:  and  perceived  by  capacities  limited  like  outs.  And  fince  we 
attributes  cannot>  W1*th  the  Epicureans  of  old,  fuppofe  the  parts  of  mat- 
°  °  _  ter  to  have  contrived  among  themfeives  this  wonderful  form 

of  a  world,  to  have  taken  by  agreement  each  its  refpe&ive 
fofty  and  then  to  have  purfued  in  conjunction  condant  ends 
by  certain  methods  and  meafires  concerted ,  there  mull  be 
fome  other  Being,  whofe  v/ifdom  and  power  are  equal  to 
fuch  a  mighty  work  as  is  the  Jlrutlare  and  prefervalwn  of  the 
world.  There  mud  be  fome  Almighty  Mind  who  modelled 
and  pneferves  it  ;  lays  the  caufes  of  things  fo  deep  ;  pre¬ 
scribes  them  fuch  uniform  and  fteady  laws ;  deftines  and 
adapts  them  to  certain  purpofes;  and  makes  one  thing  to  fit 
and  anfwer  another  fo  as  t®  produce  one  harmonious  whole. 
Yes, 


Tliefe  are  thy  glorious  works,  Parent  of  good  ! 
Almighty,  thine  this  univerfal  frame, 

Thus  wondrous  fair  ;  Thyself  how  wondrous  then  ! 


*9  r 

Goedned. 


How  wondrous  in  wifdom  and  in  power  !” 

But  the  goodness  of  God  is  not  lefs  confpicuous  in  his 
works  than  His  power  or  His  wifdom.  Contrivance  proves 
defign,  and  the  predominant  tendency  of  the  contrivances  in¬ 
dicates  the  difpofition  of  the  deiigner.  “  The  world  (fays  an 
f  Dr  Valey.  elegant  and  judicious  writer  f)  abounds  with  contrivances,  and 
all  the  contrivances  in  it  with  which  we  are  acquainted  are  di¬ 
rected  to  beneficial  purpofes.  Evil  nodoubt  exifts;  but  it  is  ne¬ 
ver  that  we  can  perceive  the  objedt  of  contrivance.  Teeth  are 
contrived  to  eat,  not  to  ache;  their  aching  now  and  then  is 
incidental  to  the  contrivance,  perhaps  infeparable  from  it ; 
but  it  is  not  its  object.  This  is  a  dhtindtion  which  well  de- 
ferves  to  be  attended  to.  In  deferibing  implements  of  huf- 
bandry,  one  would  hardly  fay  of  a  fickle  that  it  is  made  to 
cut  the  reapers  fingers,  though  from  the  condrudtion  of  the 
inflrument,  and  the  manner  of  ufing  it,  this  mifehief  often 
happens.  But  if  he  had  occafion  to  deferibe  inflruments  of 
torture  or  execution,  this,  he  would  fay,  is  to  extend  the  fi- 
news  ;  this  to  diflocate  the  joints  ;  this  to  break  the  bones  ; 
this  to  fcorch  the  foies  of  the  feet.  Here  pain  and  mifery 
are  the  very  objects  of  the  contrivance.  Now  nothing  of 
this  fort  is  to  be  found  in  the  works  of  nature.  We  never 
difeover  a  train  of  contrivance  to  bring  about  an  evil  pur- 
pofe.  No  anatomifl  ever  difeovered  a  fyflem  of  organi¬ 
zation  calculated  to  produce  pain  and  difeafe  ;  or,  in  explain- 
x  ing  the  parts  of  the  human  body,  ever  faid,  this  is  to  irri¬ 
tate,  this  to  inflame,  this  dudl  is  to  convey  the  gravel  to 
the  kidneys,  this  gland  to  fecrCte  the  humour  which  forms 
the  gout.  If  by  chance  he  come  to  a  part  of  which  he 
knows  not  the  ufe,  the  molt  that  he  can  fay  is,  that  to  him 
it  appears  to  be  ufelefs  :  no  one  ever  fufpedts  that  it  is  put 
there  to  incommode,  to  annoy,  or  to  torment.  If  God  had 
wifhed  our  mifery,  he  might  have  made  fure  of  his  purpofe, 
by  forming  our  fenfes  to  be  as  many  fores  and  pains  to  11s 
as  they  are  now  inflruments  of  gratification  and  enjoyment; 
or,  by  placing  us  among  objects  fo  ill  fuited  to  our  percep¬ 
tions  as  to  have  continually  offended  us,  inflead  of  minifter- 
ing  to  our  refrefhment  and  delight.  He  might  have  made, 
for  inftance,  every  thing  we  tailed  bitter,  every  thing  we 
favv  loathfome,  every  thing  we  touched  a  fling,  every  fmell 
a  flench,  and  every  found  a  difeord.” 

Inflead  of  this,  all  our  fenfations,  except  fuch  as  are  ex¬ 
cited  by  what  is  dangerous  to  our  health,  are  pleafures  to 
us  :  The  view  of  a  landfcape  is  pleafant  ;  the  take  of  nou- 
rifhing  food  is  pleafant  ;  founds  not  too  loud  are  agreeable, 
while  mufical  founds  are  exquifite  ;  and  hardly  any  fmells, 
except  fuch  are  excited  by  effluvia  obvioufly  pernicious  to 
the  brain,  are  difagreeable  ;  whilll  fome  of  them,  if  not  too 
long  indulged,  are  delightful.  Our  lives  are  preferred  and 
the  fpccies  is  continued  by  obeying  the  impulfe  of  appetites; 
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of  which  the  gratification  is  exquifite  when  not  repeated 
too  frequently,  to  anfwer  the  purpoles  of  the  Author  of  our 
being.  Since,  then,  God  has  called  forth  his  confummate 
wifdom  to  contrive  and  provide  for  our  happinefs,  and  has 
made  thofe  things  which  are  neceffary  to  our  exhDnce  and 
the  continuance  of  the  race  fources  of  bur  greatefl  fenfual 
pleafures,  who  can  doubt  but  that  benevolence  is  one  of  his 
attributes  ;  and  that,  if  it  were  not  impious  to  draw  a  com¬ 
panion  between  them,  it  is  the  attribute  in  which  he  himfelf 
mofl  delighteth  ? 

But  it  is  not  from  feniation  only  that  we  may  infer  the 
benevolence  of  the  Deity  :  He  has  formed  113  with  minds 
capable  of  intellectual  improvement,  and  he  has  implanted 
in  the  bread  of  every  man  a  very  Arong  defire  of  adding 
to  his  knowledge.  This  addition  to  be  fure  cannot  be  made 
without  labour  ;  and  at  firfl  the  requifite  labour  is  to  mod 
people  irkfome  :  but  a  very  fhort  progrefs  in  any  fludy  con¬ 
verts  what  was  irkfome  into  a  pkafure  of  the  mofl  exalted 
-kind  ;  and  he  who  by  fludy,  however  intenfe,  enlarges  his 
ideas,  and  is  confcious  that  he  is  daily  riling  in  the  lcale  cf 
intelligence,  experiences  a  complacency,  which,  though  not 
fo  poignant  perhaps  as  the  pleafures' of  the  fenfualid,  is  fuch 
as  endears  him  to  himfelf,  and  is  what  he  would  not  ex* 
change  for  any  thing  elfe  which  this  world  has  to  bellow, 
except  the  dill  fvveeter  complacency  arifing  from  the  confci* 
oufnefs  of  having  difeharged  his  duty. 

That  the  practice  of  virtue  is  attended  with  a  peculiar 
plea  fure  of  the  pured  kind,  is  a  fad  which  no  man  has  ever 
quedioned,  though  the  immediate  fource  of  that  pleafure  has 
been  the  fubjeCl  of  many  dilputes.  He  who  attributes  it 
to  a  moral  fenfe,  whieh  indindlively  points  out  to  every 
man  his  duty,  and  upon  the  performance  of  it  rewards  him 
with  a  fentiment  of  felf-approbation,  mud  of  necedity  ac¬ 
knowledge  benevolenee  to  be  one  of  the  attributes  of  that 
Being  who  has  fo  condituted  the  human  mind.  That  to 
protect  the  innocent,  relieve  the  diftrefied,  and  do  to  others 
as  we  would  in  like  circumdances  wifh  to  be  done  by,  dlls 
the  bread,  previous  to  all  reflection,  with  a  holy  joy,  as  the 
commifiion  of  any  crime  tears  it  with  remorfe,  cannot  in¬ 
deed  be  controverted.  Many,  however,  contend,  that  this 
joy  and  this  remorfe  fpring  not  from  any  moral  indinCl  im¬ 
planted  in  the  mind,  but  are  the  confequence.of  early  and 
deep-rooted  affociations  of  the  practice  of  virtue  with  the 
hope  of  future  happinefs,  and  of  vice  with  the  dread  of  fu¬ 
ture  mifeiy.  On  the  refpedive  merits  of  thefe  two  theo¬ 
ries  we  fhall  not  now  decide.  We  have  faid  enough  on  the 
fubjeCl  in  other  articles  (fee  Instinct,  Moral  Philoso¬ 
phy,  and  Passion)  ;  and  fhall  here  only  obferve,  that  they 
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both  lead  with  equal  certainty  to  the  benevolence  of  the 


Deity,  who  made  us  capable  of  forming  affociations,  and 
fubjeCled  thofe  affociations  to  fixed  laws.  This  being  the 
cafe,  the  moral  fenfe,  with  all  its  inflantaneous  effeCls,  af¬ 
fords  not  a  elearer  or  more  convincing  proof  of  his  good- 
nefs,  than  that  principle  in  our  nature  by  which  remote  cir- 
cumdarices  become  fo  linked  together,  that,  after  the  con- 
neCting  ideas  have  efcaped  from  the  mind,  the  one  circum- 
dance  never  oceuis  without  bringing  the  other  alio  into 
view.  It  is  thus  that  the  pleafing  complacency,  which  was 
perhaps  fird  excited  by  the  hopes  of  future  happinefs,  comes 
in  time  to  be  fo  alfociated  with  the  confcioufnefs  of  virtu¬ 
ous  conduCl,  the  only  thing  entitled  to  reward,  that  a  man 
never  performs  a  meritorious  aClion  without  experiencing 
the  mod  exquifite  joy  diffufed  over  his  mind,  though  his 
attention  at  that  indant  may  not  be  dire&cd  either  to  hea¬ 
ven  or  futurity.  Were  we  obliged,  before  we  could  expe¬ 
rience  this  joy,  to  edimate  by  reafon  the  merit  of  every  in¬ 
dividual  adlion,  and  trace  its  connection,  to  heaven  and  fu¬ 
ture  happinefs  through  a  hng  train  of  intermediate  argu¬ 
mentation, 
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and  mentation,  we  fhould  be  in  a  great  meat ure  deprived  of  the 
attribute*  prelent  reward  of  virtue;  and  therefore  this  affociating 
*  f'nA  principle  contributes  much  to  our  happinefs.  But  the  be¬ 
nevolence  of  a  Being,  who  feems  as  it  were  thus  anxious  to 
furnifh  us  with  both  fenfual  and  intellectual  enjoyments,  and 
who  has  made  our  duty  our  greateft  pleaiuie,  cannot  be  que- 
ftioned  ;  and  therefore  we  muff  infer,  that  the  Author  of 
Nature  wifhes  the  happinefs  of  the  whole  fenfible  and  in  tel- 
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To  fuch  reafoning  as  this  in  fupport  of  the  Divine  Be¬ 
nevolence  many  objections  have  been  made.  Some  of  them 
"appear  at  firft  fight  plaufible,  and  are  apt  to  flagger  the 
faith  of  him  who  has  bellowed  no  time  on  the  fludy  of  that 
branch  of  general  fcience  which  is  called phyfics  (fee  Phy- 
'Sics).  To  omit  thefe  altogether  in  fuch  an  article  as  thi3 
might  be  conflrued  into  negleCl ;  whilfl  it  is  certain  that 
'there  is  in  them  nothing  worthy  of  the  attention  of  that 
man  who  is  qualified  either  to  eilimate  their  force,  or  to 
underfland  the  arguments  by  which  they  have  often  been 
repelled. 

It  has  been  afked,  Why,  if  the  Author  of  Nature  be  a  be¬ 
nevolent  Being,  are  we  neceffarily  iubjeCt  to  pain,  difeafes, 
and  death  ?  The  icientific  phyfiologifl  replies,  Becaufe  from 
thefe  evils  Omnipotence  itfelf  could  not  in  our  prefent  flate 
Lnfwered  exempt  us,  but  by  a  conflant  feries  of  miracles.  He  who 
admits  miracles,  knows  likewife  that  mankind  were  origi* 
nally  in  a  flate  in  which  they  were  not  lubjeCl  to  death  ; 
and  that  they  fell  under  its  dominion  through  the  fault  of 
their  common  progenitors.  But  the  fall  and  reftoration  of 
man  is  the  great  fubjeCl  of  revealed  religion ;  and  at  prefent 
we  are  difeufling  the  queflion  like  philofophers  who  have 
no  other  data  on  which  to  proceed  than  the  phenomena  of 
nature  Now  we  know,  that  as  all  matter  is  divifible,  every 
fyilem  compofed  of  it  mufl  neceffarily  be  liable  to  decay 
and  diffolution  ;  and  our  material  fyftem  would  decay  and 
be  diffolved  long  before  it  could  ferve  the  purpofes  of  na¬ 
ture,  were  there  not  methods  contrived  with  admirable  wif- 
dom  for  repairing  the  wafte  occafloned  by  perpetual  fri&ion. 
The  body  is  furnifhed  with  different  fluids,  which  continual¬ 
ly  circulate  through  it  in  proper  channels,  and  leave  in  their 
way  what  is  neceffary  to  repair  the  iolids.  Thefe  again  are 
iupplied  by  food  ab  extra  ;  and  to  the  whole  proceffes  of  di- 
gellion,  circulation,  and  nutrition,  the  air  we  breathe  is  ab¬ 
solutely  neceffary.  (Sec  Physiology,  SeCl.  i,  2,  3,  4*5). 
But  as  the  air  is  a  very  heterogeneous  fluid,  and  fubjeCl  to 
violent  and  fudden  changes,  it  is  obvious  that  thefe  changes 
miift  affect  the  blood,  and  by  confequence  the  whole  frame 
of  the  human  body.  We  fee  the  air  indeed  in  procefs  of 
time  confume  even  marble  itfelf;  and  therefore  cannot  won¬ 
der,  that  as  it  is  in  one  ftate  the  parent  of  health,  it  fhould 
in  another  be  the  fource  of  difeafe  to  fuch  creatures  as  man 
and  other  terre {trial  animals.  Nor  could  thefe  confequences 
be  avoided  without  introducing  others  much  more  deplo¬ 
rable.  The  world  is  governed  by  general  laws,  without 
which  there  could  be  among  men  neither  arts  nor  feienees  ; 
and  tho’  laws  different  from  thofe  by  which  the  fyflem  is  at 
prefent  governed  might  perhaps  have  been  eflablifhed,  there 
is  not  the  fmalleft  reaion  to  imagine  that  they  could  on  the 
whole  have  been  better,  or  attended  with  fewer  inconveuien- 
cies.  As  long  as  we  have  material  and  folid  bodies  capable 
or  motion,  liable  to  refinance  from  other  folid  bodies,  fup- 
ported  by  food,  fubjeCl  to  the  agency  of  the  air,  and  di vi¬ 
able,  they  mufl  neceffarily  be  liable  to  pain,  difeafe,  corrup¬ 
tion,  and  death,  and  that  too  by  the  very  influence  of  thofe 
laws  which  preferve  the  order  and  harmony  of  the  univerfe. 
fi  hus  gravitation  is  a  general  law  fo  good  and  fo  neceffary, 
that  were  it  for  a  moment  fufpended,  the  world  would  in- 
ftantly  fall  to  pieces  ;  and  yet  by  means  of  this-Iaw  the  man 
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mufl  inevitably  be  crufhed  to  death  upon  whom  a  tower  Being  and 
fhall  chance  to  tumble.  Again,  the  attraClion  of  coheflon 
is  a  general  law,  without  which  it  does  not  appear  that  any  * 
corporeal  fyilem  could  poflibly  exifl :  it  is  by  this  law  too, 
or  a  modification  of  it,  that  the  glands  and  la&eals  of  the 
human  body  extrad  from  the  blood  fuch  particles  as  are  ne« 
ceffary  to  nourifh  the  folid s  ;  and  yet  it  is  by  means  of  the 
very  fame  modification  of  the  very  fame  law  that  a  man  is 
liable  to  be  poifoned.  How  are  thefe  effects  to  be  pre¬ 
vented  ? 

Shall  burning  JEtna,  if  a  fage  requires, 

Forget  to  thunder,  and  recal  her  fires  ? 

On  air  or  fea  new  motions  be  impreft, 

Oh  blamelefs  Bethel !  to  relieve  thy  breafl  : 

When  the  loofe  mountain  trembles  from  on  high 
Shall  gravitation  ceale  if  you  go  by  ? 

Or  fome  old  temple  nodding  to  its  fall, 

For  Charters’  head  refer ve  the  hanging  wall  ? 

Such  a  perpetual  miracle,  fuch  a  frequent  fufpending  of 
the  laws  of  nature  in  particular  inflances,  we  cannot  doubt 
to  be  within  the  compafs  of  Almighty  power  :  but  were 
this  fufpenfion  really  to  take  place,  mankind  would  be  in¬ 
volved  in  ignorance  greater  than  that  of  childhood  ;  for  not 
one  of  them  could  know,  or  have  any  means  of  difcoverinig 
this  moment,  what  was  to  happen  the  next ;  and  the  confe¬ 
quence  would  be,  that,  uncertain  but  the  Angle  motion  of  a 
Angle  joint  might  bring  on  them  fudden  definition,  they 
would  all  perifli  in  a  ftate  of  abfolute  ina&ivity.  32, 

But  though  the  human  body  could  not  have  been  pre-Sickncfs, 
ferved  from  dangers  and  diffolution  but  by  introducing  evils thedread 
greater  on  the  whole  than  thofe  to  which  it  is  now  liable, 0f  ^eath 
why,  it  has  fometrmes  been  afked,  is  every  diforder  to  which  ferve  good 
it  is  fubjeCl  attended  with  ficknefs  or  with  pain  ?  and  why  purpofes. 
is  fuch  a  horror  of  death  implanted  in  our  breafts,  feeing 
that  by  the  laws  of  nature  death  is  inevitable  ?  We  anfwer, 

That  ficknefs,  pain,  and  the  dread  of  death,  ferve  the  very 
befl  purpofes.  Could  a  man  be  put  to  death,  or  have  his 
limbs  broken  without  feeling  pain,  the  human  race  had  long 
ago  been  extinCl.  Felt  we  no  uneafinefs  in  a  fever,  we 
fhould  be  infeniible  of  the  difeafe,  and  die  before  we  fufpeCl- 
ed  our  health  to  be  impaired.  The  horror  which  generally 
accompanies  our  reflections  on  death  tends  to  make  us 
more  careful  of  life,  and  prevents  us  from  quitting  this 
world  raflily  when  our  affairs  profper  not  according  to  our 
fond  wifhes.  It  is  likewife  an  indication  that  our  exiflence 
does  not  terminate  in  this  world  ;  for  our  dread  is  feldom 
excited  by  the  profpeCt  of  the  pain  which  we  may  fuffer 
when  dying,  but  by  our  anxiety  concerning  what  we  may 
be  doomed  to  fuffer  or  enjoy  in  the  next  ftage  of  our  exiflence; 
and  this  anxiety  tends  more  perhaps  than  any  thing  elie  to 
make  us  live  while  we  are  here  in  iuch  a  manner  as  to  enfure 
our  happinefs  hereafter. 

Thus  from  every  view  that  we  can  take  of  the  works  and 
laws  of  God,  and  even  from  coniidering  the  obje&ions  which 
have  fometimes  been  made  to  them,  we  are  compelled  to  ac¬ 
knowledge  the  benevolence  of  their  Author.  We  mufl  not, 
however,  fuppofe  the  Divine  benevolence  to  be  a  fond  and 
weak  affection  like  that  which  is  called  benevolence  among 
men.  All  human  affeCHons  and  paffions  originate  in  our 
dependence  and  wants  ;  and  it  has  been  doubted  whether 
any  of  them  be  at  hrft  difmterefted  (fee  Passion)  ;  but  he 
to  whom  exiflence  is  effential  cannot  be  dependent  ;  he  who 
is  the  Author  of  every  thing  can  feel  no  want.  The  divine 
benevolence  therefore  mufl  be  \vholly~difinterefted,  and  of 
courfe  free  from  thofe  partialities  originating  in  felf-love,  which 
are  alloys  in  the  moft  fublime  of  human  virtues.  The  moft 
benevolent  man  on  earth,  though  lie  wifhes  the  happinefs  of 
3  H  2  every 
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every  fellow-creature,  has  Hill,  from  the  ties  of  blood,  the 
endearments  of  friendfhip,  or,  perhaps  from  a  regard  to  his 
own  intereft,  fome  particular  favourites  whom,  on  a  compe¬ 
tition  with  others,  he  would  certainly  prefer.  But  the 
equal  Lord  of  all  can  have  no  particular  favourites.  His 
benevolence  is  therefore  coincident  with  j.uHice;  or,  to  fpeak 
more  properly,  that  which  is  called  divine  juftice ,  is  only  be¬ 
nevolence  exerting  itfelf  in  a  particular  manner  for  the  pro¬ 
pagation  of  general  felicity.  When  God  preferibes  laws 
for  regulating  the  ccmduft  of  his  intelligent  creatures,  it  is 
not  becaufe  he  can  reap  any  benefit  from  their  obedience  to 
thofe  lav/s,  but  becaufe  fuch  obedience  is  needfary  to  their 
own  happinefs  ;  and  when  he  punifhes  the  tranfgreffor,  it  is 
not  becaufe  in  his  nature  there  is  any  difpofition  to  which 
the  profpeft  of  fuch  punifhment  tan  afford  gratification, 
but  becaufe 'in  the  government  of  free  agents  punifhment  is 
neceffary  to  reform  the  criminal,  and  to  intimidate  others 
from  committing  the  like  crimes.  But  on  this  fubjeft  we 
need  not  dwell.  It  has  been  (hewn  elfewhere  (Metaphysics, 
n°3i2.),  that  all  the  moral  attributes  of  God,  his  holi¬ 
ness,  justice,  mercy,  and  truth,  fhould  be  conceived 
as  the  fame  divine  benevolence,  adting  in  different  ways 
according  to  different  exigencies,  but  always  for  the  fame 
fublime  end — the  propagation  of  the  utmod  pofhble  happi¬ 
nefs. 

The  fubflance  or  effence  of  this  felf-exiftent,  all-powerful, 
infinitely  wife,  and  perfectly  good  Being,  is  to  us  wholly  in- 
compreherifible,  That  it  is  not  matter,  is  fhewn  by  the 
procefs  of  argumentation  by  which  we  have  proved  it  to 
exift  ;  but  what  it  is  we  know  not,  and  it  would  be  impious 
prefumption  to  inquire.  It  is  fuflficient  for  all  the  purpofes 
of  religion  to  know  that  God  is  fome  liow  or  other  pre¬ 
sent  to  every  part  of  his  works  ;  that  exiftence  and  every 
pofiible  perfection  is  effential  to  him  ;  and  that  he  wifhe3 
the  happinefs  of  all  his  creatures.  From  thefe  truths  we 
might  proceed  to  prove  and  illuftrate  the  perpetual  fuper- 
intendance  of  his  providence,  both  general  and  particular, 
over  every  the  minuted:  part  of  the  univerfe  :  but  that  fubjeft 
has  been  difeuffed  in  a  feparate  article  ;  to  which,  therefore, 
we  refer  the  reader.  (See  Providence).  We  (hall  only 
obferve  at  prefent*  that  the  manner  in  which  animals  are  pro- 
pagated  affords  as  complete  a  proof  of  the  condant  fuperin- 
tendance  of  divine  power  and  wifdom,  as  it  does  of  the  im¬ 
mediate  exertion  of  thefe  faculties  in  the  formation  of  the 
parent  pair  of  each  fpecies.  For  were  this  bnfinefs  of  pro¬ 
pagation  carried  on  by  necejfary  and  mechanical  laws,  it  is 
obvious,  that  in  every  age  there  would  be  generated,  in  each 
fpecies  of  animals,  the  very  fame  proportion  of  males  to  fe¬ 
males  that  there  was  in  the  age  preceding.  On  the  other 
hand,  did  generation  depend  upon  fortuitous  mechanifm,  it 
is  not  conceivable  but  that,  lince  the  beginning  of  the  world, 
or,  according  to  this  hypothecs,  during  the  courfe  of  eterni¬ 
ty,  feveral  fpecies  of  animals  (hould  in  fome  age  have  ge¬ 
nerated  nothing  but  males ,  and  others  nothing  but  females  ; 
and.  that  of  courfe  many  fpecies  would  have  been  long  fince 
ext  in  ft.  .  As  neither  of  thefe  cafes  has  ever  happened,  the 
prefervation  of  the  various  fpecies  of  animals,  by  keeping  up 
conflantly  in  the  world  a  due,  though  not  always  the  fame, 
proportion  between  the  fexes  of  male  and  female,  is  a  com¬ 
plete  proof  of  the  fuperititendance  of  divine  providence,  and 
of  that  faying  of  the#  apoftle,  that  it  is  46  in  God  we  live, 
move,  and  have  our  being.” 


Sect.  II.  Of  the  .Duties  and  Sanctions  of  Natural 
Religion. 


From  the  fhort  and  very  inadequate  view  that  we  have 
taken  of  the  divine  perfections,  it  is  evidently  our  duty  to 
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reverence  in  our  minds  the  felf-exi  deist  Being  to  whom  they  Duties  and 
belong.'  This  is  indeed  not  only  a  duty,  but  a  duty  of  &n^ions 
which  no  man  who  contemplates  thefe  perfections,  and  be-  °rej| /Ura* 
lieves  them  to  be  real,  can  pofifibly  avoid  the  performance,  t  ^  n\. 
He  who  thinks  irreverently  of  the  Author  of  nature,  can  36 
never  have  confidered  ferioufly  the  power,  the  wifdom,  andReverenc<? 
the  goodnefs,  difplayed  in  his  works;  for  whoever  has 
tolerable  notion  of  thefe  mud  be  convinced,  that  he  who  toGod.^ 
performed  them  has  no  imperfeftion  ;  that  his  power  can 
accompliih  every  thing,  which  involves  not  a  contradiftion  ; 
that  his  knowledge  is  intuitive,  and  free  from  the  uodibility 
of  error  ;  and  that  his  goodnefs  extends  to  all  without  parti¬ 
ality  and  without  any  alloy  of  felfifh  defign.  This  convic¬ 
tion  mull  make  every  man  on  whofe  mind  it  is  impreffed 
ready, to  proftrate  himfelf  in  the  duff  before  the  Author  of 
his  being  ;  who,  though  infinitely  exalted  above  him,  is  the 
fource  ©f  all  his  enjoyments,  conflantly  watches  over  him 
with  paternal  care,  and  protefts  him  from  numberlefs  dan¬ 
gers.  The  fenfe  of  fo  many  benefits  mud  excite  in  his 
mind  a  fentiment  of  the  liveliefb  gratitude  to  him  frqm 
whom  they  are  received,  and  an  ardent  wifh  for  their  conti¬ 
nuance.  ^  I 

Whild  filent  gratitude  and  devotion  thus  glow  in  the  Of  whom 
bread  of  the  contemplative  man,  he  will  be  oareful  not  to  pofitivc  j 

form  even  a  mental  image  of  that  all-perfeft  Being  t©  whom  ! 

they  are  direfted.  He  knows  that  God  is  not  material ;  orme  * 
that  he  exids  in  a  manner  altogether  incomprehenfible  ;  that 
to  frame  an  image  of  him  would  be  to  aflign  limits  to  what 
is  infinite  ;  and  that  to  attempt  to  form  a  pofitive  concep¬ 
tion  of  him  would  be  impioufly  to  compare  himfelf  with  his 
Maker.  F 

The  man  who  has  any  tolerable  notion  of  the  perfec- 
tions  of  the  Supreme  Being  will  never  fpeak  lightly"  of  him,  <  ught  to 
or  make  ufe  of  his  name  at  all  but  on  great  and  folemn  l36 
occafions.  He  knows  that  the  terms  of  all  languages  are°^*ac^ 
inadequate  and  improper,  when  applied  direftly  to  him  who 
has  no  equal,  and  to  whom  nothing  can  be  compared;  and 
therefore  he  will  employ  thefe  terms  with  caution.  When  he 
fpeaks  of  his  mercy  and  companion,  he  will  not  confider  them 
as  feelings  wringing  the  heart  like  the  mercy  and  compaf- 
fion  experienced  by  man,  but  as  rays  of  pure  and  difintcred- 
ed  benevolence.  When  he  thinks  of  the  dupendous  fyftera 
of  nature,  and  hears  it,  perhaps,  faid  that  God  formed  it  for 
his  own  glory,  he  will  refleft  that  God  is  fo  infinitely  exalt* 
ed  above  all  his  creatures,  and  fo  perfeft  in  himfelf,  that  he 
can  neither  take  pleafure  in  their  applaufe,  as  great  men  do 
in  the  auplaufes  of  their  fellow-creatures,  nor  receive  any 
accedion  of  any  kind  from  the  exidence  of  ten  thoufand 
worlds.  The  immenfe  fabric  of  nature  therefore  only  dif* 
plays  the  gloryr  or  perfeftions  of  its  Author  to  us  and  to 
other  creatures  who  have  not  faculties  to  comprehend  him  in 
himfelf.  ^ 

When  the  contemplative  man  talks  of  ferving  God,  he  What  is 
do&  not  dream  that  his  fervices  can  increafe  the  divine  feli-nieant  fcy 
city  ;  but  means  only  that  it  is  his  duty  to  obey  the  divine 
laws.  Even  the  pronoun  Hey  when  it  refers  to  God,  cannot 
be  of  the  fame  import  as  when  it  refers  to  man  ;  and  by  tl^e 
philofophicai  divine  it  will  feldom  be  ufed  but  with  a  mental 
allufion  to  this  obvious  didinftion. 

As  the  man  who  duly  venerates  the  Author  of  his  being 
will  not  fpeak  of  him  on  trivial  occafions,  fo  will  he  be 
dill  further  from  calling  upon  him  to  witneis  impertinences 
and  falfehood,  (fee  Oath).  He  will  never  mention  his 
name  but  with  a  paufe ,  that  he  may  have  time  to  refieft  in 
filence  on  his  numberlefs  perfeftions,  and  on  the  immenfe 
didance  between  himfelf  and  the  Being  of  whom  he  is 
(peaking.  The  flighted  refleftion  will  convince  him  that 
the  world  with  all  that  it  contains  depends  every  moment 

upon 
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Duties  aod  upon  that  God  who  formed  k;  and  this  convift ion  will 
fan&iotis  COmpel  him  to  wifh  for,  the  divine  prote&ion  of  himfelf  and 
of  natural  fn*enc]s  from  all  dangers  and  misfortunes.  Such  a  wifh 
religion.  ^  .q  e^re(^.  a  praver,  and  will  always  be  accompanied  with 
^  adoration,  confeffion,  and  thankfgiving  (fee  Prayer.).  But 
adoration,  confeflions,  application,  and  thankfgiving,  confli- 
tute  what  is  called  worjh'tp ,  and  therefore  the  worfhip  of 
God  is  a  natural  duty.  It  is  the  addrefilng  of  ourfelves  as 
his  dependants  to  him  as  the  iupreme  caufe  and  governor  of 
the  world,  with  acknowledgments  of  what  we  enjoy,  and 
petitions  for  what  vve  really  want,  or  he  knows  to  be  con¬ 
venient  for  us.  As  if,  ex.  gr.  I  fhould  in  fome  humble  and 
compofed  manner  (fays  Mr  Wallafton)  pray  to  that  “  Al¬ 
mighty  Being,  upon  whom  depends  the  exiftence  of  the 
40  world,  and  by  whofe  providence  I  have  been  preferved  to 

Dmne  this  moment,  and  enjoyed  many  undeferved  advantages, 

%vo:fhip  a  jie  would  gracioufly  accept  my  grateful  fenfe  and 

ratural  du-acknow]ecioments  of  all  his  beneficence  towards  me;  that  he 
would  deliver  me  from  the  evil  confequences  of  all  my  tranf- 
greffions  and  follies ;  that  he  would  endue  me  with  fuch 
difpoiitions  and  powers  as  may  carry  me  innocently  and 
fafely  through  all  future  trials,  and  may  enable  me  on  all 
occafions  to  behave  myfelf  conformably  to  the  laws  of  rea- 
fon  pioufly  and  wifely  ;  that  He  would  fuffer  no  being  to 
injure  me,  no  misfortunes  to  befal  me,  nor  me  to  hurt  my¬ 
felf  by  any  error  or  mifcondufl  of  my  own  ;  that  he  would 
vouchfafe  me  clear  and  diftinft  perceptions  of  things  ;  with 
fo  much  health  and  prosperity  as  may  be  good  for  me  ; 
that  I  may  at  leak  pafs  my  time  in  peace,  with  content¬ 
ment  and  tranquillity  of  mind  ;  and  that  having  faithfully 
difeharged  my  duty  to  my  family  and  friends,  and  endea¬ 
voured  to  impiove  myfelf  in  virtuous  habits  and  iifeful 
knowledge,  I  may  at  laft  make  a  decent  and  happy  exit, 
and  find  myfelf  in  fome  better  ftate.” 

That  an  untaught  favage  would  be  prompted  by  tnjltnft 
to  addrefs  the  Supreme  Being  in  fuch  terms  as  this,  we  are 
fo  far  from  thinking,  that  to  us  it  appears  not  probable  that 
fuch  a  favage,  in  a  (late  of  folitude,  would  be  led  by  inftin& 
to  fuppofe  the  exiftence  of  that  Being.  But  as  foon  as  the 
being  and  attributes  of  God  were,  by  whatever  means,  made 
known  unto  man,  every  fentiment  exprefled  in  this  prayer 
mud  neceffarily  have  been  generated  in  his  mind ;  for  not 
to  be  fenfible  that  we  derive  our  exiftence  and  all  our  en¬ 
joyments  fiom  God,  is  in  effe<ft  to  deny  his  being  or  his 
providence  ;  and  not  to  feel  a  with  that  he  would  give 
us  what  we  want,  is  to  deny  either  his  goodnefs  or  his 
power. 

The  worfhip  of  God  therefore  is  a  natural  duty  refulting 
from  the  contemplation  of  his  attributes  fnd  a  fenfe  of  our 
own  dependence.  But  the  reafoning  which  has  led  us  to 
this  conclnfion  refpedts  only  private  devotion  ;  for  it  is  a 
queftion  of  much  greater  difficulty,  and  far  enough  from 
public  wor- being  yet  determined,  whether  public  worfhip  be  a  duty  of 
ihip  a  du-  tliat  religion  which  can  with  any  propriety  be  termed  na¬ 
tural.  Mr  Wollaft on  indeed  pofitively  affirms  that  it  is, 
and  endeavours  to  prove  his  pofition  by  the  following  argu¬ 
ments. 

“  A  man  (fays  he)  may  be  confidered  as  a  member  of 
fome  ffociety :  and  as  fuch  he  ought  to  worfhip  God  if  he  has 
the  opportunity  of  doing  it,  if  there  be  proper  prayers  ufed 
publicly  which  he  may  refort  to,  and  if  his  health,  &c.  permit. 
Or  the  fociety  may  be  coniidered  as  one  body,  that  has  com¬ 
mon  interefts  and  concerns,  and  as  fuch  IFobliged  to  worfhip 
the  Deity,  and  offer  one  prayer.  Befides,  there  are  many  who 
know  not  of  themfelves  how  to  pray  ;  perhaps  cannot  fo 
much  as  read.  Thefe  muft  be  taken  as  they  are;  and  con¬ 
sequently  fome  time  and  place  appointed  where  they  may 
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have  fuitable  prayer^  read  to  them,  and  be  guided  in  their  Duties  and 
devotions.  And  further,  towards  the  keeping  mankind  in  ^^tura! 
order,  it  is  necejfary  there  fhould  be  fome  religion  profeffed,  rcijv,t-on# 
and  even  eftablifhed,  which  cannot  be  without  public  worfhip,  v— — y— J 
And  were  it  not  for  that  fenfe  of  virtue  which  is  principally 
preferved  (fo  far  as  it  is  preferved)  by  national  forms  and 
habits  of  religion,  men  would  foon  lofe  it  all ,  run  wild, 
prey  upon  one  another,  and  do  what  elfe  the  worft  of  fa- 
vages  do.” 

Thefe  are  in  themftlves  juft  obfervations,  and  would  come 
with  great  force  and  propriety  from  the  tongue  or  pen  of  a 
Chriftian  preacher,  who  is  taught  by  revelation  that  the 
Maker  whom  he  ferves  has  commanded  his  followers  “  not 
to  forfake  the  affembling  of  themfelves  together,”  and  has 
promifed,  “  that  if  two  of  them  fhall  agree  on  earth  as  touch¬ 
ing  any  thing  that  they  fhall  afk,  it  fhall  be  done  for  them 
of  his  Father  who  is  in  heaven.”  As  urged  by  fuch  a  man 
and  on  fuch  grounds,  they  would  ferve  to  fhow  the  fitnefs  of 
the  divine  command,  and  to  point  out  the  benefits  which  a 
religious  obedience  to  it  might  give  us  reafon  to  expedt. 

Bui  the  author  is  here  profeffing  to  treat  of  natural  religion, 
and  to  ftate  the  duties  which  refult  from  the  mere  relation 
which  fubfifts  between  man  as  a  creature  and  God  as  his 
creator  and  conftant  preferver.  Now,  though  vve  readily 
admit  the  benefits  of  public  worfhip  as  experienced  under 
the  Chriftian  difpenfation,  we  do  not  perceive  any  thing  in 
this  reafoning  which  could  lead  a  pious  theift  to  expert  the 
fame  benefit  previous  to  all  experience.  When  the  author 
thought  of  national  forms  and  ejlablijhments  of  religion ,  he  cer-  Borrowed 
tainly  loft  fight  of  his  proper  fubjefl,  and,  as  fuch  writers [r ft*31  reve- 
are  too  apt  to  do,  comprehended  under  the  religion  of  na-' 
ture  what  belongs  only  to  that  which  is  revealed,-  Natural 
religion,  in  the  proper  fenfe  of  the  words,  admits  of  no  parti¬ 
cular  forms ,  and  of  no  legal  efablifljment.  Private  devotion 
is  obvioufly  one  of  its  duties,  becaufe  fentiments  of  adora¬ 
tion,  confeffion,  fnpplication,  and  thankfglvmg,  neceffarily 
fpring  up  in  the  bread  of  every  man  who  has  juft  notions  of: 

God  and  of  himfelf :  but  it  is  not  fo  obvious  that  fuch  no¬ 
tions  would  induce  any  body  of  men  to  meet  at  Jlated  times 
for  the  purpofe  of  expreffing  their  devotional  fentiments  in 
public^  Mankind  are  indeed  foeial  beings, ^  and  naturally 
communicate  their  fentiments  to  each  other ;  but  vve  cannot 
conceive  what  fhould  at  firft  have  led  them  to  think  that 
public  worfhip  at  dated  times  would  be  acceptable  to  the 
felf-exiftent  Author  of  the  univerfe.  In  cafe  of  a  famine,  or 
any  other  calamity  in  which  the  whole  tribe  was  equally  in¬ 
volved,  they  might  fpeak  of  it  to  each  other,  inquire  into 
its  caufe,  and  in  the  extremity  of  their  diftiefs  join  perhaps 
in  one  fervent  petition,  that  God  would  remove  it.  In  the 
fame  manner  they  mightbe  prompted  topour  forth  occaiional 
ejaculations  cf  public  gratitude  for  public  mercies  ;  but  it 
does  not  follow  from  thefe  incidental  occurrences  that  they 
would  be  led  to  inftitute  times  and  places  and  forms  of 
national  worfhip,  as  if  they  believed  the  omnifeient  Deity 
more  ready  to- hear  them  in  public  than  in  private.  That 
the  appointment  of  fuch  times  and  forms  and  places  is  bev 
neficia!  to  fociety,  experience  teaches  us  ;  and  therefore  it  is 
the  duty,  and  has  been  the  pra&ice,  of  the  fupreme  magiftrate 
in  every  age  and  in  every  civilized  country  to  provide  for 
the  maintenance  of  the  national  wo rfHip.  But  this  piafrice 
has  taken  its  rife,  not  from  the  deductions  of  reaion,  but 
either  from  direct  revelation,  as  among  the  Jews  and 
Chriftians  ;  or  from  tradition,  which,  had  its  origin  in  fome 
early  revelation,  as  among  the  more  enlightened  Pagans  or 
ancient  and  modern  times. 

We  hope  that  none  of  our  readers  will  be  fo  urjuft  as  to 
fuppofe  that  by  this  difquifttion  vve  mean,  in  any  degree,  to 
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call  in  queftion  the  fitnefs  or  the  duty  of  public  worfhip. 
r]  Ins  is  fo  far  from  our  intention,  that  we  firmly  believe 
with  Mr  Woliafton,  that  what  piety  remains  among  us  is  to 
be  attributed  in  a  great  meafure  to  the  pra&ice  of  frequent¬ 
ing  the  church  on  Sundays  ;  and  that  it  is  the  neglcft  of 
this  particular  duty  which  has  rendered  the  prefent  genera¬ 
tion  of  men  lefs  pious,  lefs  humble,  and  more  prone  to  fac¬ 
tion,  than  their  fathers  were,  who  made  it  a  point  every 
Lord's  day  to  unite  with  fome  congregation  of  Chriftians  in 
the  public  worfhip  of  their  Creator  and  Redeemer.  But 


whilit  we  are  convinced  of  the  importance  and  needfity  of 
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this  too  much  neglected  duty,  and  could  ivifn  to  imprefs 
our  convidlion  upon  the  minds  qf  all  our  readers,  we  do  not 
apprehend  that  we  leffen  its  dignity,  or.detra£l  from  the 
weight  of  almoft  univeral  practice,  by  endeavouring  to  de¬ 
rive  that  practice  from  its  true  fource,  which  appears  to  us 
to  be  not  human  reafon,  but  divine  revelation. 

But  whatever  doubts  may  be  entertained  with  refpedl  to 
the  origin  of  public  worfhip,  there  can  be  none  as  to  the 
foundation  cf  moral  virtue.  Reafon  clearly  perceives  it  to 


tural  reli-  he  the  will  of  our  Maker,  that  every  individual  of  the  human 
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.racefhould  treat  every  other  individual  as,  in  ftmilar  circum- 
ftances,  he  could  juftly  expecl  to  be  treated  himfelf.  It  is 
thus  only  that  the  greateft  fum  of  human  happinefs  can  be 
produced  (fee  Moral  Philosophy,  n°  17.  and  135.)  ;  for 
were  all  men  temperate,  fober,  juft  in  their  dealings,  faithful 
to  their  promifes,  and  charitable  to  the  poor,  &c.  it  is  ob¬ 
vious  that  no  miferies  would  be  felt  upon  earth,  but  the  few 
which,  by  the  laws  of  corporeal  nature,  unavoidably  refult 
from  the  union  of  our  minds  with  fyftems  of  matter.  But 
it  has  been  already  fhown,  that  the  deiign  of  God  in  forming 
fentient  beings  was  to  communicate  to  them  fome  portion, 
or  rather  fome  refemblance,  of  that  felicity  which  is  effential 
to  himfelf;  and  therefore  every  a&ion  which  in  its  natural 
tendency  co-operates  with  this  defign  muft  be  agreeable  to 
him,  as  every  adlion  of  a  contrary  tendency  muft  be  dif- 
agreeable. 

From  this  reafoning  it  follows  undeniably,  that  we  are 
obliged  not  only  to  be  juft  and  beneficent  to  one  another, 
but  alfo  to  abftain  from  all  unneceffary  cruelty  to  inferior 
Cruelty  to  animals.  That  we  have  a  right  to  tame  cattle,  and  employ 
the  inferior  them  for  the  purpofes  of  agriculture  and  other  arts  where 
„  )  ~  ftrengtli  is  required,  is  a  portion  which  we  believe  has  never 

been  controverted.  But  if  it  is  the  intention  of  God  to  com¬ 
municate,  in  different  degrees  according  to  their  different 
ranks,  a  portion  of  happinefs  to  all  his  creatures  endowed 
with  fenfe,  it  is  obvious  that  we  fin  againft  him  when  we 
fubjedl  even  the  liorfe  or  the  afs  to  greater  labour  than  he 
is  able  to  perform  ;  and  this  fin  is  aggravated  when  from 
avarice  we  give  not  the  animal  a  fufficient  quantity  of  food 
to  fupport  him  under  the  exertions  which  we  compel  him  to 
make.  That  it  is  our  duty  to  defend  ourfelves  and  our 
property  from  the  ravages  of  beafts  of  prey,  and  that  we 
may  even  exterminate  fuch  beafts  from  the  country  in  which 
we  live,  are  truths  which  cannot  be  queftioned  ;  but  it  lias 
been  the  opinion  of  men,  eminent  for  wifdom  and  learning, 
that  we  have  no  right  to  kill  an  ox  or  aflieep  for  food,  but 
in  confequence  of  the  divine  perinifTion  to  Noah  recorded  in 
the  ninth  chapter  of  the  book  of  Genefis.  Whether  this 
opinion  he  well  or  ill  founded  we  (hall  not  pofitively  deter¬ 
mine,  though  the  arguments  upon  which  it  is  made  to  reft 
are  of  fuch  a  nature  as  the  fafhionable  reafoners  of  the  pre- 
dent  day  would  perhaps  find  it  no  eafy  talk  to  anfwer  ;  but 
it  cannot  admit  of  a  doubt,  that,  in  killing  fuch  animals, 
we  are,  in  duty  to  their  Creator  and  ours,  bound  to  put 
them  to  the  leaft  pofiible  pain.  If  this  be  granted,  and  we 
not  fee  hov/  it  can  be  denied  by  any  man  convinced -of 
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aCf  contrary  to  the  divine  will  when,  for  our  mere  amufe- 
ment,  we  torture  and  put  to  death  fuch  animals  as  are  con- 
feffediy  not  injurious  to  ourfelves,  or  to  any  thing  upon  which 
the  comforts  of  life  are  known  to  depend.  We  are  indeed 
far  from  being  Convinced  with  the'poet,  that  infe&s  and 
reptiles  “  in  mortal  fufferance  feel  as  when  a  giant  dies/' 

(fee  Pleasure  and  Physiology,  Se&.  viii.)  ;  but  their 
feelings  on  that  occafion  are  certainly  fuch,  as  that,  when  we 
\Vantoniy  infiidl  them,  we  thwart,  as  far  as  in  our  power,  the 
benevolent  purpofe  of  the  Creator  in  giving  them  life  and 
feafe.  Let  it  be  obferved  too,  that  the  man  who  pra&iies 
needlefs  cruelty  to  the  brute  creation  is  training  up  his  mind 
for  exercifing  cruelty  towards  his  fellow-creatures,  to  his 
fiaves  if  he  have  any,  and  to  his  fervants  ;  and  by  a  very 
quick  progrefs  to  all  who  may  be  placed  beneath  him  in  the 
fcale  of  fociety. 

Such  are  the  plain  duties  of  natural  religion  ;  and  if  they 
were  liniverfally  pradlifed,  it  is  felf-evident  that  they  would 
be  productive  of  the  greateft  happinefs  which  mankind  could 
enjoy  in  this  world,  and  that  piety  and  virtue  would  be 
their  own  reward.  They  are  however  far  from  being  uni- 
verfaliy  praCtifed  ;  and  the  confequence  is,  that  men  are  fre¬ 
quently  raifed  to  affluence  and  power  by  vice,  and  fome- 
times  funk  into  poverty  by  a  rigid  adherence  to  the  rules  of 
virtue. 

This  being  the  cafe,  there  can  be  no  queftion  of  greater 
importance,  while  there  are  few  more  difficult  to  be  anfwer- 
ed,  than  u  What  are  the  fanClions  by  which  natural  religion 
enforces  obedience  to  her  own  laws  V9  It  is  not  to  be  iup- 
pofed  that  the  great  body  of  mankind  fhould,  without  the  ^ 
pi  ofpeCt  of  an  ample  reward,  praClife  virtue  in  thofe  inftances’N’atural 
in  which  fuch  pradice  would  be  obvioufly  attended  with  religion  de< 
injury  to  themfelves  ;  nor  does  it  appear  reafonable  in  anyf^X* 
man  to  forego  prefent  enjoyment,  without  the  well-grounded^  future 
hope  of  thereby  fecuring  to  himfelf  a  greater  or  more  per-ftate. 
inanent  enjoyment  in  reverfion.  Natural  religion  therefore, 
as  a  fyftem  of  do&rines  influencing  the  condudl,  is  exceeding¬ 
ly  defective,  unlefs  it  affords  {Efficient  evidence,  intelligible 
to  every  ordinary  capacity,  of  the  immortality  of  the  foul,  or 
at  leaft  of  a  future  ftate  of  rewards  and  punifliments.  That 
it  does  afford  this  evidence,  is  ftrenuoufly  maintained  by  fome 
deifts,  and  by  many  philofophers  of  a  different  defeription, 
who,  though  they  profefs  Chriftianity,  feem  to  have  fome 
unaccountable  dread  of  being  deceived  by  their  bibles  in 
every  do&rine  which  cannot  be  propped  by  the  additional 
buttrefs  of  philofophical  reafoning.  4g 

One  great  argument  made  ufe  of  to  prove  that  the  im-The 
mortality  of  the  foul  is  among  the  do&rines  of  natural  reli-ral  txpec- 
gion,  is  the  univerfal  belief  of  all  ages  and  nations  that  °f® 

continue  to  live  in  fome  other  ftate  after  death  has  feparated 
their  fouls  from  their  bodies.  “  Quod  ft  omr.im  confenfus 
nature  vox  ejl :  omnefque,  qui  ubiqui  funt,  confentiunt  efle 
aliquid,quod  ad  eospertineat,  qui  vita  cefferint:  nobis  quoque 
idem  exiftimandum  eft'*,  et  ft,  quorum  aut  ingenio,  aut  vir- 
tute  animus  excellit,  eos  arbitramur,  quia  natura  optima  funt, 
cernere  naturae  vim  maxime  :  veriftmile  eft,  cum  optimus 
qu'tfque  maxime  pojleritati  ferviat ,  effe  aliquid,  cuius  is  poft 
mortem  fen  fum  lit,  habiturus.  Sed  ut  deos  effe  natura  opi- 
namur,  qualefque  ftnt,  ratione  cognofcimus,  ftc  permanere 
animos  arbitramur  confenfu  nationum  omnium  *•”  * 

That  this  is  a  good  argument  for  the  truth  of  the  doc-^./^: 
trine,  through  whatever  channel  men  may  have  received  it, 
we  readily  acknowledge  ;  but  it  appears  not  to  11s  to  be  any  49 
proof  of  that  doftrine’s  being  the  deduction  of  human  rea-Not  the 
foning.  Tlie  popular  belief  of  Pagan,  fm,  both  ancient  and™’^ 
modern,  is  fo  fantaftic  and  abfurd,  that  it  could  never  have 

been 


'I 

Part  I.  T  H  E  O 

Dune*  an!  been  rationally. inferred  from  what  nature  teaches  of  God 
fan6tior>&  anj  the  fou!.  Jn  the  Elyfium  of  the  Greek  and  Roman 
poets,  departed  fpirita  were  vifible  to  mortal  eyes  ;  and  mu  ft 
V  therefore  have  been  clothed  with  fome  material  vehicle  of 
lafficient  denftty  to  relief  the  rays  of  light,  though  r.ot  to 
reil ft  the  human  touch.  In  the  mythology  of  the  northern 
nations,  as  deceafed  heroes  are  reprefented  as  eating  and 
drinking,  they  could  not  be  confidered  as  entirely  divefted  of 
matter ;  and  in  every  popular  creed  of  idolatry,  future  re¬ 
wards  were  fuppofed  to  be  conferred,  not  for  private  virtue, 
but  for  public  violence,  upon  heroes  and  conquerors  and  the 
deftroyers  of  nations.  Surely  no  admrer  of  what  is  now 
called  natural  religion  will  pretend  that  thefe  are  part  of  its 
doctrines  ;  they  are  evidently  the  remains  of  fome  primeval 
tradition  obfeured  and  corrupted  in  its  longprogrefs  thiough 
50  ages  and  nations. 

Opinion^  The  philofophers  of  Greece  and  Rome,  defpifing  the  po- 
Pu*ar  ™ythcl°gy  l^tir  refpective  countries,  employed 
receding  much  time  and  great  talents  in  difquifitions  concerning  the 
a  future  human  foul  and  the  probability  of  a  future  fta.te  ;  and  if 
(Utf*  the  genuine  conclufions  of  natural  religion  ©nthis  fubjedt  are 
anywhere  to  be  found,  one  would  naturally  look  for  them  in 
the  writings  of  thofe  men  whofe  genius  and  virtues  did 
honour  to  human  nature.  Yet  it  is  a  fadl  which  cannot  be 
controverted,  that  the  philofophers  held  fuch  notions  con-, 
cerning  the  fubflance  of  the  foul  and  its  ftate  after  death  as 
could  afford  no  rational  fupport  to  fullering  virtue,  (fee 
Metaphysics,  Part  III.  chap.  4).  Socrates  is  indeed  an 
exception.  Confining  him  felt  to  the  fiudy  of  ethics,  and 
defpifing  thofe  metaphysical  fubtilties  with  which  fo  many 
others  had  bewildered  tliemfelves,  that  excellent  perfon  in¬ 
ferred  by  the  common  moral  arguments  (fee  Moral  Phi¬ 
losophy,  n-  232 — 246),  that  the  reality  of  a  future  ftate 
of  rewards  and  punifhments  is  in  the  higheft  degree  proba¬ 
ble.  He  was  not,  however,  at  all  times  abfolutely  convinced 
of  this  important  truth  ;  for  a  little  before  his  death  he 
faid  to  fome  who  were  about  him,  “  I  am  now  about  to 
leave  this  world,  and  je  are  kill  to  continue  in  it ;  which  of 
*  Plato  h  us  have  the  better  part  allotted  us,  God  only  knows 
\  Apolg.  Sqc.  And  again,  at  the  end  of  his  moil  admired  difeourfe  concern¬ 
ing  the  immortality  of  the  foul,  delivered  at  a  time  when  he 
muft  have  been  ferious,  he  faid  to  his  friends  who  came  to 
pay  their  laft  vifit,  “  I  would  have  you  to  know  that 
I  have  great  hopes  that  I  am  now  going  into  the  company 
of  good  men  ;  yet  I  would  not  be  too  peremptory  and  confix 
\^jt0  W  ^ent  concerninS  it  § 

Next  to  Socrates,  Cicero  was  perhaps  the  moft  refpedlable 
of  all  the  philofophers  of  antiquity  ;  and  he  feems  to  have 
ftudied  this  great  queftion  with  uncommon  care  :  yet  what 
were  his  conclufions  ?  After  retailing  the  opinions  of  various 
fages  of  Greece,  and  fhowing  that  fome  held  the  foul  to  be 
the  heart  ;  others,  the  blood  in  the  heart ;  fome,  the  brain  ; 
others,  the  breath  ;  one,  that  it  was  harmony  ;  another,  that  it 
was  number;  one,  that  it  was  nothing  at  all;  and  another, "that 
it  was  a  certain  quintejfence  without  a  name,  but  which  might 
properly  be  called  gravely  adds,  u  Hamm  fen* 

tentiarnm  quae  vera  fit,  Deus  aliquis  viderit :  qr.se  veiifimil- 
§  lima,  magna  queftio  eft  He  then  proceeds  to  give  his 

own  opinion  ;  which,  as  we  have  fliown  elfewhere,  wast  that 

xJ,  ir.  t^ie  Part  G°d* 

To  us  who  know  by  other  evidence  that  the  foul  is  im¬ 
mortal,  and  that  there  will  be  a  future  ftate  in  which  all  the 
obliquities  of  the  prefent  fhall  be  made  ftraight,  the  argu¬ 
ment  drawn  fiom  the  moral  attributes  of  God,  and  the  un¬ 
equal  diftribution  of  the  good  things  of  this  life,  appears  to 
have  the  force  of  demonftration.  Yet  none  of  us  will  furely 
pretend  to  fay  that  his  powers  of  reafoning  are  greater 
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than  were  thofe  of  Socrates  and  Cicero:  and  therefore  theButiesand 
probability  is,  that  had  we  been  like  them  deftitute  of  the 
light  of  revelation,  we  fhould  have  been  difturbed  by  the  reptgi  /n, 
fame  doubts,  ahd  have  laid  with  the  latter,  upon  reading  the  — 
arguments  of  the  former  as  detailed  by  Plato,  “  Nefcio  51 
quomodo,  dum  lego,  affentior  :  cum  pofuilibrum,  et  mecum^^l01^ 
ipfe  de  immortalitate  animorum  coepi  cogitare,  ^affenfio  ilia (Jf  revela- 
elabitur  J.”  t ion  we 

No  one,  we  hope,  will  fufpedl  us  of  an  impious  attempt  fhould 
to  weaken  the  evidence  of  a  future  ftate,  God  forbid  !  The*^£te^ 
expectation  of  that  ftate  is  the  only  fupport  of  virtue  and|^e  them. 
religion;  and  we  think  the  arguments  which  we  have  ftate  d \  ibid. 
elfewhere,  and  referred  to  on  the  prefent  occafion,  make  the 
reality  of  it  fo  highly  probable, 'that,  though  there  were  no 
other  evidence,  he  would  ad  a  very  foolifh  part  who  fhould 
confine  his  attention  wholly  to  the  prefent  life.  But  we  do 
not  apprehend  that  we  can  injure  the  caufe  either  of  virtue 
or  of  religion,  by  confefTirg,  that  thofe’arguments  which  left  ^ 
doubts  in  the  minds  of  Socrates  and  Cicero  appear  not  to 
us  to  have  the  force  of  complete  demonftration  of  that  life 
and  immortality  which  our  Saviour  brought  to  light  through 
the  gofpeL  52 

Were  the  cafe,  however,  otherwife  ;  were  the  arguments  Natural  rc- 
which  the  light  of  nature  affords  for  the  immortality  of  the**#*011  has 
human  foul  as  abfolutely  convincing  as  any  geometrical  certain--' 
monftration—  natural  religion  would  ftiil  be  defective;  be-iyrecon- 
caufc  it  points  out  no  method  by  which  fuch  as  have  offend-  ciiing  the 
ed  God  may  be  certainly  reildred  to  his  favour,  and  to  thej?eitv' to 
hopes  of  liappinefs  which  by  their  fin  they  had  loft.  The  nners^ 
he  who  knows  whereof  we  are  made  would  fhow  himfelf 
placable  to  Tinners,  and  that  he  would  find  fome  way  to  be 
reconciled,  might  perhaps  be  reafonably  inferred  from  the 
confideration  of  his  benevolence  difplayed  in  his  works- 
But  when  we  come  to  inquire  more  particularly  how  we 
are  to  be  reconciled,  and  whether  a  propitiation  v/ill  be  re¬ 
quired,  nature  flops  fliort,  and  experts  writh  impatience  the 
aid  of  fome  particular  revelation.  That  God  will  receive 
returning  finners,  and  accept  of  repentance  in  head  of  perfedT 
obedience,  cannot  be  certainly  known  by  thofe  to  whom  lie 
has  not  declared  that  he  will.  For  though  repentance  be 
the  moft  probable,  and  indeed  the  only  means  of  reconcilia¬ 
tion  which  nature  fuggefts  ;  yet  whether  lie,  who  is  of  purer 
eyes  than  to  behold  iniquity,  will  not  require  fomethiug 
further  before  he  reftore  finners  to  the  privileges  which  they 
have  forfeited,  mere  human  reafon  has  no  way  of  difeover- 
ing.  From  nature  therefore  arifes  no  fufficient  comfort  to 
finners,  but  anxious  and  endlefs  folicitude  about  the  means 
of  appealing  the  Deity.  Hence  thofe  divers  ways  of  facrifi- 
cing,  and  thofe  numberlefs  fuperftitions  which  overfpread  the 
heathen  world,  but  which  were  fo  little  fatrsfadtory  to  the 
wifer  part  of  mankind,  that,  even  in  thofe  days  of  darknefs* 
the  philofophers  frequently  declared  that,  in  their  opinion, 
thofe  rites  and  oblations  could  avail  nothing  towards  appea¬ 
ring  the  wrath  of  an  offended  God,  or  making  their  prayers 
acceptable  to  him.  Hence  Socrates  and  one  of  his  dif* 
ciples  are  reprefented  by  Plato f  as  expecting  a  perfon  divine-  j.  yn  AUibU 
ly  comir.iiiioned  to  inform  them  whether  facrifices  be  ac -adm. 
ceptable  to  the  Deity,  and  as  refolving  to  offer  no  more  till* 
that  perfon’s  arrival,  which  they  pionfly  hoped  might  be  at 
no  great  diftance. 

This  darknefs  of  the  pagan  woi Id,  which  the  belt  of  men  Ti  e 
who  lived  under  it  fo  pathetically  deplored,  is  to  us  who  doubts  re¬ 
live  under  the  funfhine  of  the  gofpel  happily  removed  byTT,ovfd  }'Y 
the  various  revelations  contained  in  the  feriptures  of  the  01d*he  Scrip- 
and  New  Teftaments.  Thefe  taken  together,  and  in  the 
order  in  which  they  were  given,  exhibit  fuch  a  difplay  of 
providence,  fuch  a  fyftemjT  dodlrines,  and  fuch  precepts  of  _ 
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Puritan!  p radical  wlfdom,  as  the  ingenuity  of  man  could  never  have  hopes  on  the  fureft  foundation, 
fan  dons  difCOvered.  The  Chriftian,  with  the  fcriptures  in  his  hands,  our  bufineis  to  examine, 
ulats  his  conduCl  by  an  infallible  guide,  and  reft  his 


can  regu 
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Thefe  fcriptures  it  is  now  J^t'rs  arid 
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Part  II.  Of  REVEALED  THEOLOGY. 
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Though 
the  Jewifh 
and  Chii- 
itian  reve¬ 
lations  ^re 
alone  true. 


JN  every  civilized  country  the  popular  fyftem  of  theology 
has  claimed  its  origin  from  divine  revelation.  The  Pa¬ 
gans  of  antiquity  had  their  augurs  and  oracles ;  the  Chinefe 
have  their  infpired  teachers  Confucius  and  Fohi  ;  the  Hin¬ 
doos  have  their  facred  books  derived  from  Brahama  ;  the 
followers  of  Mahomet  have  theirkoran  diCtatedby  an  angel ; 
and  the  Jews  and  Chriftians  have  the  fcriptures  of  the  Old 
and  New  Teftaments,  which  they  believe  to  have  been  writ¬ 
ten  by  holy  men  of  old,  who  fpake  and  wrote  as  they  were 
moved  by  the  Holy  Ghoft. 

7'hat  the  Haims  of  ancient  Paganifm  to  a  theology  de¬ 
rived  from  heaven,  as  well  as  the  fimilar  claims  of  the  Chinefe, 
Hindoos,  and  Mahometans,  are  ill  founded,  has  been  fhown  in 
various  articles  of  this  work,  (fee  China,  Hindostan,  Ma¬ 
hometanism,  Mythology,  and  Polytheism )  ;  whilft, 
under  the  words  Religion,  Revelation,  and  Scripture, 
we  have  fuffieiently  proved  the  divine  infpiration  of  the 
Jewiih  and  Chriftian  fcriptures,  and  of  courfe  the  divine 
origin  of  Jewifh  and  Chriftian  theology.  Thefe  indeed  are 
not  two  fyftems  of  theology,  but  parts  of  one  fyftem  which 
was  gradually  revealed  as  men  were  able  to  receive  it  ;  and 
therefore  both  fcriptures-  muft  be  ftudied  by  the  Chriftian 


Common 
drvlfiors  of 
revealed 
theology, 


divine. 

There  is  nothing  in  the  facred  volume  which  it  is  not  of 
importance  that  he  fhould  underftand  whofe  office  it  is  to 
be  a  teacher  of  religion  ;  for  the  whole  proceeds  from  the 
fountain  of  truth  :  but  fome  of  its  doCtrines  are  much  more 
important  than  others,  as  relating  immediately  to  man’s 
tverlafting  happinefs  ;  and  thefe  it  has  been  cuftomary  to 
arrange  and  digeft  into  regular  fyftems,  called  bodies  or  injl'i- 
tutes  c ft  Chrijlian  theology .  Could  thefe  artificial  fyftems  be 
formed  with  perfeCl  impartiality,  they  would  undoubtedly 
be  ufeful,  for  the  bible  contains  many  hiftorical  details,  but 
remotely  related  to  human  falvation  ;  and  even  of  its  moft 
important  truths,  it  requires  more  time  and  attention  than 
the  majority  of  Uhriftans  have  to  beftow,  t©  difcovcr  the 
mutual  connexion  and  dependence. 

Artificial  fyftems  of  theology  are  commonly  divided  into 
two  great  parts,  the  theoretic  and  the  practical;  and  thefe  again 
are  fubdivided  into  many  inferior  branches.  Under  the 
theoretic  part  are  fometim^s  claffed, 

1.  Dogmatic  theology;  which  comprehends  an  entire  fyftem 
of  all  the  dogmas  or  tenets  which  a  Chriftian  is  bound  to 
believe  and  profefs.  The  truth  of  thefe  the  divine  muft: 
clearly  perceive,  and  be  able  to  enforce  upon  his  audience  : 
and  hence  the  neceffity  of  ftudying  what  is  called, 

2.  The  exegefis ,  or  the  art  of  attaining  the  true  fenfe  of 
the  holy  fcriptures  ;  and, 

3.  Hermeneutic  theology,  or  the  art  of  interpreting  and 
explaining  the  fcriptures  to  others;  an  art  of  which  no  man 
can  be  ignorant  who  knows  how  to  attain  the  true  fenfe  of 
them  himfelF. 


4.  Polemical  theology,  or  controverfy  ;  and, 

5.  Moral  theology,  which  is  dift>n2ruifhed  from  moral 
philofophy,  or  the  fimple  doCirine  of  ethics,  by  teaching  a 
much  higher  degree  of  moral  perfe&ion  than  the  mere  light 
of  reafon  could  ever  have  difeovered,  and  adding  new  mo¬ 
tives  to  the  pra&ice  of  virtue. 

The  pra&ical  fciences  of  the  divine  are, 

-  1.  Homiletic ,  or  pajhral  theology;  which  teaches  him  to 
■adapt  his  difeourfes  from  the  pulpit  to  the  capacity  of  his 


hearers,  and  to  purfue  the  beft  methods  of  guiding  them  by 
his  doCtrine  and  example  in  the  way  of  falvation. 

2.  Cctecbetic  theology,  or  the  art  of  teaching  youth  and 
ignorant  perfons  the  principal  points  of  evangelical  do&rine, 
as  well  with  regard  to  belief  as  to  praCiice. 

3.  Cafuijlic  theology,  or  the  fcience  which  decides  on 
doubtful  cafes  of  moral  theology,  and  that  calms  the  feru- 
ples  of  confcience  which  arife  in  the  Chriflian’s  foul  during 
his  journey  through  the  prefent  world. 

We  have  mentioned  thefe  divifions  and  fubdivition3  of 
the  fcience  of  theology,  not  becaufe  we  think  them  impor¬ 
tant,  but  merely  that  our  readers  may  be  at  no  lofs  to  un¬ 
derftand  the  terms  when  they  meet  with  them  in  other 
works.  Of  fuch  terms  we  (hall  ourfelves  make  no  ufe,  forufelelh 
the  greater  part  of  them  indicate  diftin&ions  where  there  is 
no  difference,  and  tend  only  to  perplex  the  ftudent.  As 
the  truths  of  Chriftianity  are  all  contained  in  the  fcriptures 
of  the  Old  and  New  Teftaments,  it  is  obvious  that  dogma¬ 
tic  theology  muft  comprehend  the  fpeculative  part  of  that 
which  iVcalled  moral,  as  well  as  every  do&rine  about  whieh 
controverfy  can  be  of  importance.  But  no  man  can  extract 
a  fingle  dogma  from  the  bible  but  by  the  pra&ice  of  what 
is  here  called  the  exegefis  ;  fo  that  all  the  fubdivifions  of  this 
arrangement  of  theoretical  theology  muft  be  ftudied  together 
as  they  necefiarily  coalefce  into  one.  The  fame  thing  is  true 
of  the  three  branches  into  which  pra&ical  theology  is  here 
d:vided.  He  who  has  acquired  the  art  of  adapting  his  ho¬ 
milies  to  the  various  capacities  of  a  mixed  audience,  will 
heed  no  new  ftudy  to  fit  him  for  inftru&ingchildren,  and  the 
moft  ignorant  perfons  who  are  capable  of  inftru&ion  ;  and 
the 'complete  mafter  of  moral  theology  will  find  it  no  very 
difficult  talk  to  refolvc  all  the  cafes  of  confcience  which  he 
can  have  reafon  to  fuppofe  will  ever  be  fubmitted  to  his 
judgment.  For  thefe  reafons  we  {hall  not,  in  the  fhort  fum- 
mary  which  our  limits  permit  us  to  give,  trouble  either  our- 
ftlves  or  our  readers  with  the  various  divifions  and  fubdivi¬ 
fions  of  theology.  Our  preliminary  directions  will  fhow  them 
how  we  think  the  fcience  fhould  be  ftudied  ;  and  all  that 
we  have  to  do  as  fyftem -builders,  a  title  of  which  we  are  far 
from  being  ambitious,  is  to  lay  before  them  the  view  which 
the  fcriptures  prefent  to  us  of  the  being  and  perfections  of 
God,  his  various  difpenfations  to  man,  and  the  duties  thence 
incumbent  upon  Chriftians.  In  doing  this,  we  (hall  follow 
the  order  of  the  divine  difpenfations  as  we  find  them  recorded 
in  the  Old  and  New  Teftaments,  dwelling  longeft  upon  thofe 
which  appear  to  us  of  moft  general  importance.  But  as  we 
take  it  for  granted  that  every  reader  ot  this  article  will  have 
previoufty  read  the  whole  facred  volume,  we  fh all  not 
fcruple  to  illuftyate  dogmas  contained  in  the  Old  Teftament 
by  texts  taken  from  the  New,  or  to  confirm  do&rines  pe¬ 
culiar  to  the  Chriftian  religion  by  the  teftimony  of  Jewifh 
prophets. 

/Sect.  I.  Of  God  and  his  Attributes. 

5s 

In  every  fyftem  of  theology  the  firft  truths  to  be  be-The  firft 
lieved  are  thofe  which  relate  to  the  being  and  attributes  of  revelation 
God.  The  Jewifh  lawgiver,  therefore,  who  records  thcJJPP®^^ 
earlieft  revelations  that  were  made  to  man,  begins  his  hi-0£  to  I 
ftory  with  a  difplay  of  the  power  and  wifdom  of  God  in  the  he  a  known 
creation  of  the  world.  He  does  not  inform  his  country- truth. 

£  men, 
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Goa  and  rner,  and  expfA  them  to  believe,  upon  the  authority  of  his 
1-3  atm-  divine  commiflion,  that  God  exi/ls  ;  for  he  well  knew  that 
h-evs.  t^e  being  of  God  muft  be  admitted,  and  tolerably  juft  no- 
1  tions  entertained  of  his  attributes,  before  man  can  be  re¬ 

quired  to  pay  any  regard  to  miracles  which  afford  the  only 
evidence  of  a  primary  revelation.  “  In  the  beginning  (fays 
he)  God  created  the  heavens  and  the  earth.”  Here  the 
being  of  God  [$  affnmed  as  a  truth  univerfally  received  ;  hut 
the  fentence,  fhort  as  it  is,  reveals  another  which,  as  we 
/hall  afterwards  fhew,  human  reafon  could  never  have  dif- 


covered. 

It  will  however  be  proper,  before  we  confider  the  crea¬ 
tion  of  the  world,  and  compare  what  the  feriptures  fay  of  if 
with  the  opinions  of  the  moft  enlightened  ancients  on  the 
fame  fubjetft,  to  attend  to  the  appellation  which  is  here 
given  to  God  ;  and  inquire  what  light  is  thrown  upon  it 
by  fubfequent  revelations.  The  pafia?e  in  the  original  is 
lvvpk  hTQ  nwn,  where  it  is  remarkable  that  the  Creator  is 
59  denomiuated  by  a  noun  in  the  plural  number,  fignifying  li- 
n&ryVeno-  terally  “  perfons  under  the  obligation  of  an  oath  to  perform 
initiation  certain  conditions.  ’  'This  is  certainly  a  very  extraordinary 
of  the  Su-  denomination  for  the  one  fupreme  and  felf-exiftent  Being; 
F^nc*e;  and  wh  at  adds  to  the  ftrangenefs  of  the  phrafeology  is,  that 
book  of  the  verb  with  which  this  plural  noun  is  made  to  agree  is 
Geuefis  put  in  the  fingular  number-  What  now  could  be  the  facred 
hiiloriar/s  motive  for  exprefling  himfelf  in  this  manner  ?  His 
flyle  is  in  general  remarkable  for  its  plainnefs  and  gram¬ 
matical  accuracy  ;  and  we  believe  it  would  be  difficult  to 
And  in  all  his  five  books  a  fingle  phrafe  not  relating  to  the 
Supreme  Being  in  which  there*  appears  fuch  a  violation  of 
concord. 

In  anfwer  to  this  queflion,  it  has  been  faid,  that  Mofes 
tiles  the  plural  noun  to  exprefs  in  a  ma.rnfficent  way  the 
majefty  of  God,  juft  as  it  is  cuftomary  for  kings  and  earthly 
potentates,  when  publifbing  edi&s  and  laws,  to  call  them- 
felves  we  and  us.  But  there  is  no  evidence  on  record  that 
fuch  a  mode  of  fpeaking  was  introduced  among  kings  at  a 
period  fo  early  as  the  era  of  Mofes.  Pharaoh  was  probably 
as  mighty  a  potentate  as  any  who  then  reiqned  upon  the 
earth  ;  but  though  he  is  often  mentioned  by  the  fame  facred 
hiftorian  as  ifliiing  edicts  with  reqal  authority,  he  is  no¬ 
where  reprefented  as  fpeaking  of  himfelf  in  the  plural  num¬ 
ber.  Let  it  be  obferved,  too,  that  whenever  this  phrafeo- 
logy  was  introduced  among  men,  the  plural  noun  was  in 
every  grammatical  tongue  joined  to  a  plural  verb  ;  whereas 
Mofes  not  only  puts  the  noun  and  the  verb  in  different 
numbers  in  the  verfe  under  confideration,  but  afterwards 
reprefents  the  O'nb*  as  faying,  “  let  us  make  man  in  our 
image and,  “  behold  the  man  is  become  as  one  of  us." 
Such  phrafes  as  thefe  laft  were  never  nfed  by  a  fingle  man, 
and  therefore  cannot  have  been  borrowed  from  human  idiotns. 

Do  they  then  denote  a  pluralitv  of  gods?  No  ;  there  is 
nothing  which  the  feriptures  more  frequently  or  more  earneft- 
ly  inculcate  than  the  unity  of  the  divine  nature.  I  lie  texts 
afferting  this  great 'and  fundamental  truth  are  almofl  num- 
t  Deut. iv.  beliefs.  “  Unto  thee  (fays  Moles  to  his  countrymen  f)  it 
35.  and  39.  was  lhewed,  that  thou  mighteft  know  that  the  Lord  is  God; 
v*.  4.  there  is  none  elfe  beftdt „  him .  Know  therefore  that  the 

Lord  he  is  God  in  heaven  above  and  upon  the  earth  beneath  : 
there  is  none  tlfe.  And  again,  “  Hear,  O  Ifrael,  the  Lord  our 
God  Is  one  Lord"  or,  as  it  is  exprefled  in  the  original,  “  Je¬ 
hovah  ourGod  is  one  Jehovah,”  one  Being  to  whom  exiftence 
is  effential,  who  could  not  have  a  beginning  and  cannot 
have  an  end.  In  the  prophecies  of  If&iah,  God  is  intro- 
\  tfaiah  xiv  duced  as  repeatedly  declaring  “  I  am  Jehovah,  and  there 
5>6,i8,  is  none  elfe  \  there  is  no  God  befides  me;  that  they  may 
*i*xliv.  8.  know  from  the  rifing  of  the  fun  and  from  the  weft,  that 
there  is  none  befides  me  :  I  am  Jehovah)  and  there  is  none  elfe  1 
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Is  there  a  God  befides  me  ?  Yea  there  is  no  ( Wj  I  knw 
not  any.”  In  perfeift  harmony  with  thefe  declarations  of 
Mofes  and  the  prophets,  our  Saviour,  addretfing  himlelf  to 
his  Father,  fays$,  “  This  is  life  eternal,  that  they  mighty  jf/hn  xvih 
know  Thee,  the  only  true  God,  and  Jefus  Chtift  whom  ihou  3. 
haft  fent ;”  and  St  Paul,  who  derived  his  dotftrine  from  bis 
divine  Mailer,  affirms  ||,  that  “  an  idol  is  nothing  in  the  jj  %  Cor 
world  ;  and  that  there  is  none  other  God  but  one*"  4* 

The  unity  of  the  divine  nature,  which,  from  the  order 
and  harmony  of  the  world,  appears  probable  to  human 
reafon,  thefe  texts  of  revelation  put  beyond  a  doubt.  Hence 
the  firft  precept  of  the  Jewifti  law,  and,  according  to  their 
own  writers,  the  foundation  of  their  whole  religion,  was, 

“  Thou  fhalt  have  none  other  gods  before  Me.”  Hence,  too, 
the  reafon  of  that  ftri&  command  to  Jews  and  Chriftians 
to  give  divine  worfhip  to  none  but  God  :  “  Thou  fhalt 
worlhip  the  Lord  thy  God,  and  him  only  fhalt  thou  ferve 
becaufc  he  is  God  alone.  Him  only  mnft  we  fear,  becaufe 
he  alone  hath  infinite  power;  in  him  alone  tnuft  we  truft, 
becaufe  “  he  only  is  our  rock  and  our  falvation  and  to  him 
alone  muft  we  direfl  our  devotions,  becaufe  “  he  only  know- 
eth  the  hearts  of  the  children  of  men.” 

It  is(paft  difpute,  then,  that  the  word  ewVk  does  ROt  in- Denotes  a 
dicate  a  plurality  of  gods.  In  the  opinion,  however,  of 
many  eminent  divines,  it  denotes,  by  its  jun&ion  with  the j ^ 
fingular  verb,  a  plurality  of  perfons  in  the  one  Godhead;  and  head, 
fome  few  have  contended,  that  by  means  of  this  peculiar 
conftiucftion,  theChriflian  doctrine  of  the  Trinity  may  be 
proved  from  the  firft  chapter  of  the  book  of  Genefis.  To 
this  latter  opinion  we  can  by  no  means  give  our  aftent. 

That  there  are  three  diflin<ft  perfons  in  the  one  divine  nature 
may  be  inferred  with  fufficient  evidence  from  a  multitude 
of  paffages  in  the  Old  and  New  Teftaments  diligently  com¬ 
pared  together  ;  but  it  would  perhaps  be  rafh  to  reft  the 
proof  of  fo  fublime  a  my  fiery  upon  any  fingle  text  of  holy 
lcripture,  and  would  certainly  be  fo  to  reft  it  upon  the  text 
in  queftion.  That  Moles  wa3  acquainted  with  this  doc¬ 
trine,  we,  to  whom  it  has  been  explicitly  revealed,  may  rea- 
fonably  conclude  from  his  fo  frequently  making  a  plural 
name  of  God  to  agree  with  a  verb  in  the  fingular  number; 
but  had  we  riot  poflefled  the  brighter  light  of  the  New 
Teftament  to  guide  us,  we  fhonld  never  have  thought  of 
drawing  fuch  an  inference.  For  fuppofing  the  word  D'nbK  to 
denote  clearly  a  plurality  of  perfons,  and  that  it  cannot  pof- 
fibly  fignify  any  thing  elfe,  how  could  we  have  known  that 
the  number  is  neither  more  nor  lefs  than  three,  had  it  not 
been  afeertained  to  us  by  fubfequent  revelations  ? 

There  are  indeed  various  paffages  in  the  Old  Teftament, 
of  the  phrafeology  of  which  no  rational  account  can  be  given, 
but  that  they  indicate  more  than  one  perfon  in  the  God¬ 
head.  Such  are  tliofe  texts  already  noticed  ;  “  and  the 
Lord  God  faid,  let  us  make  man  in  our  image,  after  our 
likeneis  ;”  and  “  the  Lord  God  faid,  behold  the  man  is  be¬ 
come  like  one  or  us.”  To  thefe  may  be  added  the  fol¬ 
lowing,  which  are  to  us  perfedlly  unintelligible  upon  any 
other  fuppofition  ;  “  and  the  Lord  God  faid,  let  us  go  down, 
and  there  confound  their  language  f.”  “  If  I  be  a  Mcjltr  (in  f  Gen.  tCu 
the  Hebrew  adonim ,  masters),  where  is  my  fearj  ?”  “  The 6,  7. 
fear  of  the  Lord  (Jehovah)  is  the  beginning  of  wifdom,  1  u 
and  the  knowledge  of  the  Holy  (in  the  Hebrew  holy  ones) 
is  underftanding  ||.”  “Remember  thy  Creator  (Hebrew,  |j  prov.  ix. 
thy  Creators)  in  the  days  of  thy  youth  “And  now  to. 
the  Lord  God  and  his  Spirit  hath  fent  me  §"  “  Seek  ye*  Eccl. 
out  of  the  book  gf  the  Lord  and  read  ;  for  my  mouth  it 
hath  commanded,  andhis  spirit  it  hath  gathered  them  xlvUi.  16. 

That  thefe  texts  imply  a  plurality  of  divine  perfons,  *  HUiah 
feems  to  us  incontrovertible.  It  has  been  already  ob-xxxiv.  16. 
lerved,  that  when  Mofes  reprefents  God  as  living,,  let  u  a 
3  1  make 
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God  an4  make  man,  the  majefty  of  the  plural  number  had  not  been  Christ,  and  the  Holy  Ghost,  which  might  have  fug-  Ood  and 
butes?"  adoPted  b>'  ,cartlt!y  fovereigns  ;  and  it  is  obvious  that  the  gefted  a  thought  that  one  only  of  the  three  is° God  ;  but  in  his  att«< 
Supreme  Being  could  not,  as  has  been  ablurdly  fuppofed,  the  name  of  the  Father,  and  of  the  Son,  and  of  the  Holy  bwcs- 
•  call  upon  angels  to  make  man  ;  for  in  different  places  of  Ghost.  Whatever  honour,  reverence,  or  regard,  is  paid  ‘  V  * 
*  Jobix.  8.fcripture  *  creation  is  attributed  to  God  alone.  Hence  it  is  to  the  firft  perfon  in  this  folemn  rite,  the  fame  we  cannot 
Ifa.  xlv.pu/.  that  Solomon  fpeaks  of  Creators  in  th e  plural  number,  though  but  fuppofe  paid  to  all  three.  Is  he  acknowledged  as  the 
he  means  only  the  one  Supreme  Being,  and  exhorts  objed  of  worlhip  ?  So  are  the  other  two  likewife  Is  he 
men  to  remember  them  in  the  days  of  their  youth.  In  God  and  Lord  over  us?  So  are  they.  Are  we  enrolled 
the  paflage  firft  quoted  from  Ifaiah,  there  is  a  diftinftion  as  fubjects,  fervauts,  and  foldiers,  under  him  ?  So  are  we 
made  between  the  Lord  God  and  his  Spirit ;  and  in  the  equally  under  all.  Are  we  hereby  regenerated  and  made 
other,  three  divine  perfons  are  introduced,  viz.  the  Speaker,  the  temple  of  the  Father  ?  So  are 'we  likevvife  of  the  Son 
the  Lord,  and  the  Spirit  of  the  Lord.  It  does  not,  how-  and  Holy  Ghoft.  “We  will  come  (fays  our  Saviour  ±  H  John  xi* 
ever,  appear  evident  from  thefe  paffages,  or  from  any  other  and  make  our  abode  with  him.”  sj. 

that  we  lccolt  ft  in  the  Old  leftameiit,  that  the  perfons  in  If  thofe  who  believe  the  infpiration  of  the  feriptures 
Deity  are  three  and  no  more:  but  no  fober  Chriftian  will  could  require  any  further  proof  that  the  Godhead  compre- 
harbour  a  ooubt  but  that  the  precife  number  was  by  foir.e  hends  a  Trinity  of  perfons  in  one  nature,  we  might  urge  upon 
means  or  other  made  known  to  the  ancient  Hebrews;  for  in-  them  the  apoftolical  form  of  bencdhftion  ;  “  The  -race  of 
quines  leading  to  it  would  be  naturally  fuggefted  by  the  our  Lord  Jesus  Christ,  and  the  love  of  God,  and  the 
form  in  which  the  high  pneft  was  commanded  to  blefs  the  communion  of  the  Holy  Ghost,  be  with  you  all*.”** Cor, 
peop  e.  the  I, ord  blefs  thee  and  keep  thee.  The  Lord  Would  St  Paul,  or  any  other  man  of  common  fenfe,  have****'  *4- 
make  his  face  to  fhme  upon  thee,  and  be  gracious  unto  in  the  fame  fentence,  and  in  the  moft  folemn  manner,  re- 
t  ee.  .the  .Lord  lift  up  his  countenance  upon  thee,  and  commended  his  Corinthian  converts  to  the  love  of  God, 

J Numb. vi. give  thee  peace f.  .  and  to  the  grace  and  communion  of  two  creatures?  We 

34j  Or  this  benediction  it  has  been  well  obferved,  that  if  its  fhould  think  it  very  abfurd  to  recommend  a  man  at  once 

three  articles  be  attentively  confidered,  they  will  be  found  Up  the  favour  of  a  king  and  a  beggar  ;  but  how  infinitely 
to  agree  refpeftively  to  the  three  perfons  taken  in  the  ufual  fmall  is  the  di fiance  between  the  greateft  earthly  potentate 
Father,  the  Son,  and  the  Holy  Ghost,  and  the  meaneft  beggar  when  compared  with  that  which. 

The  Father  is  the  author  of  blejfing  and  prefer  nation.  Grace  muft  for  ever  fubfifl  between  the  Almighty  Creator  of  hea- 
and  illumination  are  from  the  Son,  by  whom  we  have  “the  light  ven  and  earth  and  the  molt  elevated  creature  ? 

^now^e%e.  ^e  glory  of  God,  in  the  face  of  Jelus  But  how,  it  will  be  afked,  can  three  divine  perfons  be  6 
-Lift.  Peace  is  the  gift  of  the  Spirit,  whofe  name  is  the  but  one  and  the  fame  God  ?  This  is  a  queflion  which  has  Difficulties 
61  ornforier,  and  vvliofe  firft  and  belt  fruit  is thework  oiptace  (1).  been  often  put,  but  which,  we  believe,  no  created  being  in  thisdoc«, 
A  Trinity  v  Similar  to  this  benediction,  but  much  more  explicit,  is  can  fully  anfwer.  The  divine  nature  and  its  manner  uftr*ne. 
in  unity  tihe the  form  of  Chriftian  baptifm  ;  which,  to  us  who  live  under  exiftence  is,  to  us,  wholly  incomprehenfible  ;  and  we  might 
fcripture°*  ^url^ne.^,t^e  £04)e^’  eftablifli.es  the  truth  of  the  doc-  with  greater  reafon  attempt  to  weigh  the  mountains  in  a 
tune  of  the  f  rinity  beyond  all  reafonable  ground  o:  difpute.  pair  of  feales,  than  by  our  limited  faculties  to  fathom  the 
i(  Go  (i^ys  our  bleffed  Saviour)  and  teach  all  nations,  bap-  depths  of  infinity.  The  Supreme  Being  is  prefent  in  power 
tizing  them  in  the  name  of  the  Father,  and  of  the  Son,  and  to  every  portion  of  fpace,  and  yet*  it  is  demonftrable,  that  in 
of  the  Holy  Ghoft. ”  What  was  it  the  apoftles,  in  obedi-  hiseffence  heis  not  extended  (feeMETAPHY sics, ^309,  3  10)* 
ence  to  this  command,  were  to  teach  all  nations  ?  Was  it  Both  thefe  truths,  his  inextenfion  and  omnip-refence,  are  fun-  *• 
not  to  turn  from  their  vanities  to  the  living  God  ;  to  re-  damental  principles  in  what  is  called  natural  religion  ;  and 
n ounce  their  idols  and  falfe  gods,  and  fo  to  be  baptized  in  the  when  taken  together  they  form,  in  the  opinion  of  moft  peo~ 

™e  ^  1  ather,  and  of  the  Son,  and  of  the  Holy  pie,  a  myftery  as  incomprehenfible  as  that  of  the  Trinity 

Gnon  .  VV  hat.  now  muft  occur  to  the  Gentile  nations  upon  in  unity.  Indeed  there  is  nothing  of  which  it  is  more  difi- 
tliis  occacbn,  but  that,  inftead  of  all  their  deities,  to  whom  ficult  for  us  to  form  a  diftind  notion  than  unity  fimple,»and 
they  had  before  bowed  down,  they  were  in  future  to  ferve,  abfolutely  indivifible  ;  and  we  are  perfuaded  that  iuch  of 
worth  ip,  and  adore,  bather.  Son,  and  Holy  Ghoft,  as  the  our  readers  as  have  been  accuftomed  to  turn  their  thoughts 
only  true  and  living  G°d  ?  I  o  fuppofe  that  God  and  two  inwards,  and  reflect  upon  the  operations  of  their  own  minds, 
creatures  aie  lieie  joined  together  in  the  folemn  rite  by  will  acknowledge  the  difficulty  is  not  much  lefs  to  them, 
which  men  were  to  be  admitted  into  a  new  religion,  which  Though  the  Trinity  in  unity,  therefore,  were  no  Chriftian 
direCtly  condemns  all  creature-worjwp ,  would  be  fo  extra-  do<ftriiie,^myfteries  muft  Hill  be  believed  ;  for  they  are  as 
vagantly  umeaionable,  that,  we  are  perfuaded  filch  a  fup-  inieparUble  from  the  religion  of  nature  as  from  that  of  re¬ 
petition  never  was  made  by  any  converted  Polytheift  of  an-  velation  ;  and  atheifm  involves  the  1110ft  incomprehenfible 
tiquity.  ^  [fie  nations  were  to  be  baptized  in  the  name  of  b£  all  myfteries,  even  the  beginning  of  exiftence  without  a 
t  nee  persons,  in  the  fame  manner^  and  therefore,  doubtlels,  caufe.  We  muft  indeed  form  the  beft  notions  that  we  can 
in  t  efame  Jenfe.  It  is  not  faid  in  the  name  of  God  and  of  this  and  of  all  other  myfteries  ;  for  if  we  have  no  no*< 
is  two  faitniul  fervants  ;  nor  in  the  name  of  God,  and  tion3  whatever  of  a  Trinity  in  unity,  we  can  neither  believe 

nor 


-  £trus  Alphonfi,  an  eminent  Jew,  converted  in  the  beginning  of  the  12th  century,  and  preferred  to  the  font  by 

^  p  on  us  a  King  of  Spain,  wrote  a  learned  treatife  ag.ainft  the  jews,  wherein  he  preftes  them  with  this  feripture,  a3 
a  p.mn  argument  that  there  are  three  perlons  to  whom  the  great  and  incommunicable  name  of  Jehovah  is  applied.  And 
even  t  ^  u.. con  verted  Jews,  according  to  Bechai,  one  of  their  Rabbies,  have  a  tradition,  that  when  the  high -pri  eft 
pionouncec  t*ns  e  .mg  over  the  people — elevatione  manuum  Jit  digitos  compefait ,  ut  'Priada  exp  rime  rent ,  “  he  lifted  up  his 
i.ancs,  <m  1  po  ed  ns  mgers  into  fueh  a  form  as  to  txprefs  a  Trinity.”  All  the  foundation  there  is  tor  this  in  the 
criptiue^  is  Tev.  ix.  22.  As  for  the  reft,  be  it  a  matter  of  fa£t  or  not,  yet  if  we  confider  whence  it  comt3,  there 
is  fomefhisg  very  remarkable  in  it.  See  Ohfirv.  Jof.  de  vrif  in  Pug.  Fid.  p.  400,  556,  557- 
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God  and  nov  difbelieve  that  do&rlne*  .  It  is  however  to  be  remem- 
his  atm-  kere(},  that  all  our  notions  of  God  are  more  or  lets  analo- 
gical ;  that  they  muft  be  exprefied  in  words  which,  literally 
interpreted,  are  applicable  only  to  man ;  and  that  propor¬ 
tions  underftood  in  this  literal  fenfe  may  involve  an  appa¬ 
rent  eOntradiftion,  from  which  the  truth  meant  to  be  ex- 
prefled  by  them  would  be  feen  to  be  free,  had  we  (Tired 
and  adequate  conceptions  of  the  divine  nature.  On  this 
account  it  is  to  be  wiihed  that  men  treating;  of  the  my  fiery 
of  the  holy  Trinity,  had  always  exprefied  themfclves  in 
feripture  language,  and  never  aimed  at  being  wife  beyond 
what  is  written  ;  but  fince  they  have  a&ed  otherwife,  we 
unift,  in  juft  ice  to  our  readers,  animadvert  upon  one  or  two 
fiatements  oi  this  dodrine,  which  we  have  reafon  to  believe 
are  earneftly  contended  for  by  fome  who  conflder  themfelves 
as  the  only  orthodox. 

In  the  fcriptures,  the  three  perfons  are  denominated  by  the 
terms  Father,  Son,  and  Holy  Ghost,  or  by  God,  the 
word,  who  is  abo  declared  to  be  God,  and  the  Spirit  of 
God.  If  each  be  truly  God,  it  is  obvious  that  they  mult  all 
have  the  fame  divine  nature,  juft  as  every  man  has  the  fame 
human  nature  with  every  other  man;  and  if  there  be  but  one 
God,  it  is  equally  obvious  that  they  muft  be  of  the  fame 
individual  fybftance  or  eflence,  which  no  three  men  can  pof- 
fibly  be.  In  this  there  is  a  difficulty ;  but,  as  will  be  feen 
by  and  by,  there  is  no  contradiction.  The  very  terms 
Father  and  Son  imply  fuch  a  relation  between  the  two 
perfons  fo  denominated,  as  that  though  they  are  of  the 
fame  fubftanee,  poflefied  of  the  fame  attributes,  and  equally 
God,  juft  as  a  human  father  and  his  fon  are  equally  men, 
tion  of  the  yet  the  fecond  muft  be  perfonally  fubordinate  to  the  firft.  In 
like  manner,  the  Holy  Ghost,  who  is  ealled  the  Spirit  of 
God,  and  is  faid  to  proceed  from  the  Father ,  and  to  be  fent 
by  the  Son ,  muit  be  conceived  as  fubordinate  to  both,  much 
in- the  lame  way  as  a  fon  is  fubordinate  to  his  parents,  tho* 
poflefied  of  equal  or  even  of  fnperior  powers.  That  this 
is  the  true  do&rine,  appears,  to  us  undeniable  from  the  words 
of  our  Saviour  him  fell,  who,  in  a  prayer  addreffed  to  his 
fj  Johnxvii.  Father,  ftyles||  him  by  way  of  pre-eminenee,  “  the  only  true 
3*  God,”  as  being  the  fountain  or  origin  of  the  Godhead 

from  which  the  Son  and  the  Holy  Ghoft  derive  their  true 
divinity.  In  like  manner,  St  Paul,  when  oppoling  the  po. 
lytlieifm  of  the  Greeks,  fays  exprefsly  J,  that  -  “  to  us  there 
is  but  one  God,  the  Father,  of  whom  are  all  things,  and 
we  in,  or  for,  him;  and  one  Lord  Jesus  Christ,  by  whom 
are  all  things,  and  we  by  him.” 

#  I  hat  primitive  fathers  of  the  Chriftian  church  main¬ 
tained  this  fubordination  of  the  fecond  and  third  perfons 
of  the  bleffed  Trinity  to  the  firft,  has  been  evinced  with 
fuch  complete  evidence  by  bifhop  Bull,  that  we  do  not  per¬ 
ceive  how  any  man  can  read  his  works  and  entertain  a 
doubt  on  the  fubje£L  We  fhall  tranferibe  two  quotations 
from  hire,  and  refer  the  reader  for  fuller  fatisfa&ion  to 
fe8.  4.  of  his  Defenjio  Jidei  Nicena.  'The  firil  fhall  be  a 
paflage  cited  from  Novatian ,  or  whoever  is  the  author  of 
the  book  on  the  Trinity  publifhed  among  the  works  of 
I  ertullian,  in  which  the  learned  prelate  affures  us  the  fenfe 
of  all  the  ancients  is  exprefied.  u  Qu_ia  quid  eft  Filius,  non 
ex  fe  eft,  quia  nec  innatus  eft  ;  fed  ex  patre  eft,  quia  geni- 
tus  eft:  five  dum  verbum  eft,  five  dum  virtus  eft,  five  dum 
fapientia  eft,  five  dum  lux  eft,  five  dum  Filius  eft,  et  quic- 
quid  hormn  eft,  non  aliunde  eft  quam  ex  Patre,  Patri  fuo 
originem  fuam  debens.”  The  next  is  from  Athanafius, 
who  has  never  been  accufed  of  holding  low  opinions  re- 
fpedfing  the  fecond  perlon  of  the  holy  Trinity.  This 
father,  in  his  fifth  difeourfe  againft  the  Arians,  fays, 

yxp  tov  I&avvjjv  tv  r»  ecpx11  ”v  0  -hoyoc  xai  0  kayos,  tiv  vrpos  rov  8f;y. 

®t9S  fa^v  *  “?.**>»  f xtifocv  1%  uvltis  itrhf  Six  tovtq  xat  6(os  mv 

***oy0i  *  according  to  Joha7  the  word  was  in  this  frjl  prin* 
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eiple,  and  the  word  was  God.  For  God  h  the  principle ;  God  and 
and  becaufe  the  word  is  from  the  principle , therefore  the  word 
is  God.  Agreeably  to  this  dodlrine,  the  Nicene  fathers,  utg%  f 
in  the  creed  which  they  publifhed  for  the  ufe  of  the  uni- 
verfal  church,  ftyle  the  only  begotten  Son,  God  of  God 


Q-Oi  £X  0  f  v ! 


Regardlefs  however  of  antiquity,  and,  as  we  think,  of  the  penied 
plain  fenfe  of  feripture,  fome  modern  divines  of  great  learn- fome  me- 
ing  contend,  that  the  three  perfons  ill  Deity  are  all  confub-dern  di 
fantialy  co-eternal,  co-ordinate ,  without  derivation ,  fuhordina but 
tion,  or  dependence ,  of  any  forty  as  to  nature  or  eflence  ;  whilft 
others  affirm,  thaFthe  fecond  and  third  perfons  derive  from 
the  firfl  their  perfonality,  but  not  their  nature.  We  Avail 
confider  thefe  opinions  as  different,  though,  from  the\.ob- 
feurity  of  the  language  in  which  we  have  always  feen  them 
exprefied,  we  cannot  be  certain  but  they  may  be  one  and 
.the  fame.  The  maintainers  of  the  former  opinion  hold, 
that  the  three  perfons  called  Elohim  in  the  Old  Teft  ament, 
naturally  independent  on  each  other,  entered  into  an  agree¬ 
ment  before  the  creation  of  the  world,  that  one  of  them 
fhould  in  the  fulnefs  of  time  affume  human  nature,  for  the 
purpofe  of  redeeming  mankind  from  that  mifery  into  which 
it  was  forefeen  that  they  would  fall.  This  antemundane 
agreement,  they  add,  conflitutes  the  whole  of  that  paternal 
and  filial  relation  which  fubflfts  between  the  firft  and  feeond 
perfons  whom  we  denominate  Father  and  Son ;  and  they 
hold,  that  the  Son  is  faid  to  be  begotten  before  all  worlds* 
to  indicate  that  Ife  who  was  before  all  worlds  was  begotten f 
or  to  be  begotten,  into  the  office  of  redeemer ;  or,  more  de- 
cifively,  to  fignify  that  he  undertook  that  office  before  the 
creation,  and  ajfumed  to  himfelf  fori)e  appearance  or  figure 
of  the  reality  in  which  he  was  to  execute  it  ;  and  he  is 
called  nwyvns  or  the  only  begotten,  becaufe  he  alone  was 
begotten  into  the  office  of  redeemer  *.  *  See 

To  many  of  our  readers  we  doubt  not  but  this  will  ap DivfrlU*. 
pear  a  very  extraordinary  doftrine,  and  not  eafy  to  be  re-  ,  J 
conciled  with  the  unity  of  God.  It  is  however  fuffieiently  p^e  ex-prcfs 
overturned  by  two  fentences  of  holy  feripture,  about  thedodtrine  of 
meaning  of  whieh  there  can  be  no  difpute.  “  In  this  (faysfcr5Pture* 
St  John  f)‘  was  manifefted  the  love  of  God  towards  us,  [  Ji  hn  iv. 
becaufe  that  God  fent  his  only  begotten  Son  into  the  world,  9* 
that  we  might  live  through  him.”  T aking  the  word  fon  in  its 
ufual  acceptation,  this  was  certainly  a  wonderful  degree  of 
love  in  the  Father  of  mercies  to  fend  into  the  world  on 
our  aecount  a  perfon  fo  nearly  related  to  him  as  an  only 
fon  ;  but  if  we  fubftitute  this  novel  interpretation  of  the 
words  only  begotten  fon  in  their  (lead,  the  apoftle’s  reafoning 
will  lofe  all  its  force.  St  John  will  then  be  made  to  fay, 

“  In  this  was  manifefted  the  love  of  God  toward  us,  be- 
caufe  that  God  fent  a  divine  perfon  equal  to  himfelf,  and  no 
way  related  to  him,  but  who  had  before  the  creation  cove¬ 
nanted  to  come  into  the  world,  that  we  might  live  through 
him.”  Is  this  a  proof  of  the  love  of  the  perfon  here  called 
God  \  Again,  the  infpired  author  of  the  epiftle  to  the  He¬ 
brews,  treating  of  our  Saviour’s  priefthood,  fays,  among 
other  things  expreffive  of  his  humiliation,  that  “  though  he 
was  a  son,  yet  learned  lie  obedience  (or,  as  others  would 
render  the  words  uVaxowv,  he  taught  obedience)  by  the 
things  which  he  fuffered  J.”  If  the  word  fon  be  here  ungq^, 
derftood  in  its  proper  fenfe,  this  verie  difplays  in  a  very  + 
ftr iking  manner  the  condefcenfion  of  our  divine  Redeemer, 
who,  though  he  was  no  lefs  a  perfon  than  the  proper  Son 
of  God  by  nature,  yet  vouchfafed  to  learn  or  teach  us  obe- 
dienee  by  the  things  which  he  fuffered  ;  but  if  we  fubftitute 
this  metaphorical  fonfliip  in  place  of  the  natural,  the  reafon¬ 
ing  of  the  author  (for  that  he  is  reafoning  cannot  be  de¬ 
nied)  will  be  very  extraordinary.  “  Though  this  divine 
perfonage  agreed  before  all  worlds  to  fuffer  death  for  the 
redemption  of  man,  yet  learned  he  obedience,  or  yet  taught 
3  I  2  he 
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,G nd  an4  he  us  obedience,  by  the  things  which  he  fuffered.”  What 
his  a‘ tri-  js  there  in  this  argument  ?  Is  it  a  proof  of  condefcen- 

.  •  ,  f:on  to  fulfil  one’s  engagement  ?  Surely,  if  the  meaning  of 

the  word  fori,  when  applied  to  the  fecond  perfon  of  the 
bleffed  Trinity,  were  what  is  here  iuppofed,  the  infpired 
writer’s  argument  would  have  been  more  to  the  purpofe  for 
which  it  is  brought  had  it  run  thus;  Xi  Though  lie  was 
not  a  fon,  i  e.  though  he  had  made  no  previous  agreement, 
yet  condefcended  lie  to  learn  or  teach,”  See. 

The  other  opinion,  width  fuppofes  the  Son  and  the  Holy 
Ghoft  to  derive  irorr.  the  Father  their  p.erfonality,  but  not 
their  natute,  is  to  ns  wholly  un intelligible  ;  for  personality 
cannot  exift,  or  be  conceived  in  a  flate  of  reparation  from  all 
natures,  any  more  than  a  quality  can  exift  in  a  ftate  of  fe-  ' 
paration  from  all  fubftances.  The  former  of  thefe  opinions 
we  are  unable  to  reconcile  with  the  unity  of  God  ;  the  lat¬ 
ter  is  clothed  in  words  that  have  no  meaning.  Both,  as  far 
we  can  underftand  them,  are  palpable  polytheifm  ;  more 
palpable  indeed  than  that  of  the  Grecian  philo fophers*  who 
though  they  worfhipped  gods  many,  and  lords  many,  yet 
all  held  one  God  luprtme  over  the  reft.  See  Polythe- 
66  n°  32. 

The  fecond  But  it  the  Son  and  the  Holy  Ghoft  derive  their  nature 
ard  bird  as  well  their  perfonalitv  from'  the  Father,  will  it  not  follow 
perfom  n  ^that  they  muft  be  pofterior  to  him  in  time,  fince  every  effeCl 
the  iirft.  °1S  P°^eri°r  to  its  caufe  ?  No  ;  this  confequence  feems  to  fol¬ 
low  only  by  reafoning  too  clofely  from  one  nature  to  another, 
when  there  is  between  the  two  but  a  very  diftant  analogy. 
It  is  indeed  true,  that  among  men,  every  father  muft  be 
prior  in  tirrp  as  well  as  in  the  order  of  nature  to  his  fon  ; 
but  were  it  eflential  to  a  man  to  be  a  father,  fo  as  that  he 
could  not  exift  otherwife  than  in  that  relation,  it  is  obvious 
that  his  foil  would  be  coeval  with  himfelf,  though  dill  as 
proceeding  from  him,  he  would  be  pofterioroin  the  older  ot 
nature.  This  is  the  cafe  with  all  neceffary  cauies  and  ef¬ 
fects.  The  vifible  fun  is  the  immediate  and  neceffary  caufe 
of  light  and  ’heat,  either  as  emitting  the  rays  from  his  own 
Jubilance,  or  as  exciting  the  agency  of  a  fluid  diffufed  for 
that  purpofe  through  the  whole  fyftem.  Light  and  heat 
therefore  muft  be  as  old  as  the  fun  ;  and  had  he  exifted  from 
all  eternity,  they  would  have  exifted  from  eternity  with 
him,  though  Hill,  as  his  effects,  they  would  have  been  be¬ 
hind  him  in  the  order  of  nature.  Hence  it  is,  that  as  we 
muft  fpeak  analogically  of  the  Divine  nature,  and  when 
treating  of  mind,  even  the  Supreme  mind,  make  life  of 
words  literally  applicable  only  to  the  modifications  of  mat¬ 
ter,  the  Nicene  lathers  illuftrate  the  eternal  generation  of 
the  fecond  perfon  of  the  bleffed  Trinity  by  this  proceffion 
of  light  from  the  corporeal  fun,  calling  him  God  0/  God , 
light  of  light. 

Another  comparifon  has  been  made  ufc  of  to  enable  us 
to  form  feme  notion,  however  inadequate,  how  three  Di¬ 
vine  perfons  can  fubfift  in  the  fame  iubftance,  And  thereby 
conftitute  but  one  God.  Moles  informs  11s,  that  man  was 
rn^de  after  the  image  of  God.  That  this  relates  to '  the 
foul  more  than  to  the  body  oi  man,  has  been  granted  by  all 
but  a  few  grofs  anthropomorphites  ;  but  it  has  been  well 
§  Tef site's  °oferved  that  the  foul,  though  in  itfelf  one  indivifible  and 
SoLrutdn  unextended  fubftance,  is  conceived  as  coniifting  of  three 
Controverfy.  principal  faculties,  the  under/landing ,  thd  memory ,  and  the 
*wi/f. '  Of  thefe,  though  they  are  all  coeval  in  time,  and 
equally  effential  to  a  rational  foul,  the  underftandtng  is  in 
the  order  ol  nature  obvioufly  the  firft,  and  the  memory  the 
fecond  ;  lor  things  muft  be  perceived  before  they  can  be  re-  • 
membered  ;  and  they  muft  be  remembered  and  compared  to¬ 
gether  before  they  can  excite  volitions,  from  being,  forne 
agreeable,  and  others  difagreeable.  The  memory  tiLerefore 
may  be  laid  to  fpring  from  the  underftanefing,  and  the  will 
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from  both  ;  and  as  thefe  three  faculties  are  conceived  to  and 
conftitute  one  foul,  fo  may  three  Divine  perfons  parts*  ^  atrri. 

king  of  the  fame  individual  nature  or  effence  conftitute  _ _ ^cs‘  t 

one  God. 

Thefe  parallels  or  analogies  are  by  no  means  brought  for-  No  contra, 
ward  as  proofs  of  the  Trinity,  of  which  the  evidence  is  tol!‘f,(Jn*n 
be  gathered  wholly  from  the  word  of  God  ;  but  they  ferve hedodnne 
perhaps  to  help  our  labouring  minds  to  form  the  jufteft  no- nf  the  TrU 
tions  of  that  adorable  myftery  which  it  is  poflible  for  us  to  nity, 
form  in  the  prefent  ftate  of  our  exiftence  ;  and  they  feem  to 
refeue  the  doCtrine  fufficiently  from  the  charge  of  contradic¬ 
tion,  which  has  been  fo  often  urged  againft  it  by  Unitarian 
writers.  To  the  lull  analogy  we  are  aware  it  has  often  been 
©bje&ed,  that  the  foul  may  as  well  be  faid  to  confift  of  te^i 
or  twenty  faculties  as  of  three,  fince  the  paffions  are  equally 
eflential*  to  it  with  the  linderftanding,  the  memory,  and  the 
will,  and  are  as  different  from  one  another  as  thefe  tlnee  fa¬ 
culties  are.  This,  however,  is  probably  a  miftake  ;  for  the  beft 
philosophy  feems  to  teach  us,  that  the  paffions  are  not  in¬ 
nate  ;  that  a  man  might  exift  through  a  long  life  a  ftranger 
to  many  of  them  ;  and  that  there  are  probably  no  two  minds 
in  which  are  generated  all  the  paffions  (fee  Passion)  ;  but 
underftanding,  memory,  and  will,  are  abfolutely  and  equally 
neceffary  to  every  rational  being.  But  whatever  be  in  this, 
if  the  human  mind  can  be  conceived  to  be  one  indivifible  fub- 
ftance,  confifting  of  different  faculties,  whether  many  or 
few,  why  fhould  it  be  thought  an  impoffibility  for  the  infi¬ 
nite  and  eternal  nature  of  God  to  be  communicated  to  three 
perfons  acting  different  parts  in  the  creation  arid  govern¬ 
ment  of  the  world,  and  in  the  great  fcheme  of  man’s  re¬ 
demption.  ^ 

To  the  do&rine  of  the  Trinity  many  objections  have  been  Qbje&rens, 
made,  as  it  implies  the  divinity  of  the  Son  and  the  Holy 
Ghoft  ;  of  whom  the  former  affumed  our  nature,  and  in  it 
died  for  the  redemption  of  man.  Thefe  we  fhall  notice 
when  we  come  to  examine  the  revelations  more  peculiarly 
Chriftian  ;  but  there  is  one  objection  which,  as  it  refpeCts 
the  doctrine  in  general,  may  be  properly  noticed  here.  It 
is  faid  that  the  firft  Chriftians  borrowed  the  notion  of  a 
Tri-nne  God  from  the  later  Platonilts  *,  and  that  we  hear 
not  of  a  Trinity  in  the  church  till  converts  were  made  from 
the  fcliool  of  Alexandria.  But  if  this  be  the  cafe,  we  may 
properly  afk,  whence  had  thofe  Platonifts  the  do&rine  them- 
felves  ?  It  is  not  furely  10  fimple  or  fo  obvious  as  to  be  like¬ 
ly  to  have  occurred  to  the  reafoning  mind  of  a  Pagan  phi- 
lofopher ;  or  if  it  be,  why  do  Unitarians  flip  pole  it  to  in¬ 
volve  a  contradiction  ?  Plato  indeed  taught  a  do&rine  in 
fome  refpeCts  fimilar  to  that  of  the  Chriftian  Trinity,  and 
fo  did  Pythagoras,  with  many  other  philosophers  o?  Greece 
and  the  Fall  (fee  Platonism,  Polytheism,  and  Pytha¬ 
goras)  ;  but  tho'  thefe  fcges  appear  to  have  been  on  fome 
occalions  extremely  credulous,  and  on  others  to  have  indul¬ 
ged  themfelves  in  the  molt  myfterious  fpeculations,  there  is 
no  room  to  fuppofe  that  they  were  naturally  weaker  men 
than  ourfelves,  or  that  they  were  capable  of  inculcating  as 
truths  what  they  perceived  to  involve  a  contradiction.  The 
Platonic  and  Pythagorean  Trinities  never  could  have  occur¬ 
red  to  the  mind  of  him  who  merely  from  the  works  of  crea¬ 
tion  endeavoured  to  difeover  the  being  and  attributes  of 
the  Creator  ;  and  therefore  as  thole  philofophers  travelled  in¬ 
to  Egypt  and  the  Eaft  in  queft  of  knowledge,  it  appears  to 
us  in  the  higheft  degree  piobable,  that  they  picked  up  this 
myfterious  and  fubiime  dotftrine  in  thofe  regions  where  it 
had  been  handed  down  as  a  dogma  from  the  remoteft  ages,  Anfwercd. 
and  where  we  know  that  fcience  was  not  taught  fyftemati-  n  we 
cally,  but  detailed  in  colle&ions  of  Sententious  maxims  and 
traditionary  opinions.  If  this  be  lo,  we  cannot  doubt  but 
that  the  Pagan  Trinities  had.  their  origin  in  fome  primeeval 
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revelation.  Nothing  clfe  indeed  can  account  for  the  general 
prevalence  of  a  dodtrine  fo  remote  from  human  imagina¬ 
tion,  and  of  which  we  firjd  veftiges  in  the  facred  books  of 
almoft  every  civilized  people  of  antiquity.  The  corrupt 
ftate  in  which  it  is  viewed  in  the  writings  of  Plato  and 
others,  is  the  natural  confequenga  of  its  defeent  through  a 
long  couvfe  of  oral  tradition  ;  and  then  falling  into  the 
hands  of  men  who  bent  every  opinion  as  much  as  poffible 
to  a  conformity  with  their  own  fpeculations.  i  he  Tri¬ 
nity  of  Platonifm  therefore,  inftead  of  being  an  objection, 
le  nds,  in  our  opinion,  no  feeble  fupport;  to  the  Chriftian  doc¬ 
trine,  £nce  it  affords  al mo  ft  a  complete  proof  of  that  doc¬ 
trine’s  having  made  part  of  the  firft  revelations  communica¬ 
ted  to  man. 

Having  thus  difeovered  that  the  one  God,  to  whom  Mo- 
fes  gives  the  plural  name  Elohim ,  comprehends  three  per- 
fons  ;  let  us  now  inquire  what  power  this  Tri-  une  God  ex¬ 
erted,  when,  as  the  fame  facred  writer  informs  us,  he  gree¬ 
ted  the  heaven  and  the  earth.  That  by  the  heaven  and  the 
earth  is  here  meant  the  whole  univerfe,  vifible  and  invifible, 
is  known  to  every  perfon  acquainted  with  the  phrafeology 
of  Scripture  ;  and  we  need  inform  no  man  converfant  with 
Englifti  writers,  that  by  creation ,  in  its  proper  fenfe?  is 
meant  bringing  into  being,  or  making  that  to  exfl  which  ex¬ 
ited  not  before .  It  mull,  however,  be  acknowledged,  that 
the  Hebrew  word  does  not  always  imply  the  produc¬ 
tion  of  fubftance,  but  very  often  the  forming  of  particular 
organized  bodies  out  of  pre-exifling  matter.  Thus  when  it 
is  laid  *  that  “  God  created  great  whales,  and  every  living 
creature  that  moveth,  which  the  waters  brought  forth  abun¬ 
dantly  after  their  kind,”  and  again,  that  “  he  created  man 
male  and  female  though  the  word  is  nfed  on  both  oc- 
cafions,  we  are  not  to  conceive  that  the  bodies  of  the  firft 
human  pair,  and  of  thefe  animals,  were  brought  into  being 
from  nonentity,  but  only  that  they  were  formed  by  a  pro- 
per  organization  being  given  to  pre-exiftent  matter.  But 
when  Moles  fays,  “  In  the  beginning  God  created  the  hea¬ 
ven  and  the  earth,”  he  cannot  be  fuppoied  to  mean  that 
“  in  the  beginning  God  only  gave  form  to  matter  already 
exifting  of  itfelf for  in  the  very  next  verfe  we  are  affured 
that  after  this  adl  of  creation  was  over,  “  the  earth  was  ftill 
without  form  and  void,”  or,  in  ocher  words,  in  a  chaotic 
ftate. 

That  the  Jews,  before  the  comir.g  of  our  Saviour,  un¬ 
derflood  their  lawgiver  to  teach  a  proper  creation,  is  plain 
from  that  paffage  in  the  fecond  book  of  the  Maccabees,  in 
which  a  mother,  to  perfuade  her  fon  to  fuffer  the  cruelleft 
tortures  rather  than  lorfake  the  law  of  his  God,  ufes  the 
following  argument  :  “  I  befeech  thee,  my  fon,  look  upon 
the  heaven  and  the  earth,  and  all  that  is  therein,  and  confi- 
der  that  God  made  them  of  things  that  were  not*.”  To 
the  fame  pwpofe  the  infpired  author  of  the  epiflle  to  the 
Hebrews,  when  magnifying  the  excellence  of  faith,  fays, 
“  1  hroui{h  faith  we  underhand  that  the  worlds  were  fra¬ 
med  by  the  word  of  God,  fo  that  things  which  are  feen  were 
not  made  of  things  which  do  appear  where,  as  bifhop 
Pcarfon  has  ably  proved  ||,  the  phrafe  .<*•»  ***™df£«‘»*  is  equi- 
l  Exp  ft  ion  valent  to  in  the  quotation  from  the  Maccabees. 

The  very  firft  verte,  therefore,  of  the  book  of  Genefis  in¬ 
forms  us  of  a  molt  important  truth,  which  all  the  uninfpi- 
red  wifdom  oL  antiquity  could  not  difeover.  It  allures  us, 
that  as  nothing  exifts  by  cha-'ce,  fo  nothing  is  neceftarily 
exiting  but  the  three  divine  perions  in  the  one  Godhead 
Every  thing  die,  whether  material  or  immaterial,  derives  its 
fubftance,  as  well  as  its  form  or  qualities,  fr<  m  the  fiat 
of  that  felt-exiftent  Being,  u  who  was,  and  is,  and  is  to 
come.” 

It  does  not,  however,  follow  from  this  verfe,  or  from  any 
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other  paflage  in  the  facred  Scriptures,  that  the  whole  uni-  God  ami 
verfe  was  called  into  exiftence  at  the  fame  inftant ;  neither 


his  attri¬ 
butes. 


is  it  by  any  means  evident  that  the  chaos  of  our  world 
was  brought  into  being  on  the  firfl  of  thofe  fix  days  during  71 
which  it  was  gradually  reduced  into  form.  From  a  paf-The  whole 
fage  J  in  the  book  of  Job,  in  which  we  are  told  by  God 
felt,  that  when  the  foundation  of  the  earth  was  laid  theaj.onCc;> 
morning  ftars  lang  together,  and  all  the  fons  of  God  {flouted  j:  xxxviii.  7* 
for  joy,  J  it  appears  extremely  probable  that  worlds  had 
been  created,  formed,  and  inhabited,  long  before  our  earth 
had  any  exiftence.  Nor  is  this  opinion  at  all  contrary  to 
what  Mofes  fays  of  the  creation,  of  the  ftars  ;  for  though 
they  are  mentioned  in  the  fame  verfe  with  the  fun  and  moon, 
yet  the  manner  in  which,  according  to  the  original,  they  are 
introduced,  by  no  means  indicates  that  all  the  ftars  were 
formed  at  the  fame  time  with  the  luminaries  or  our  fyftem. 

Moll  of  them  may  have  been  created  long  before,  and  iome 
of  them  lince,  our  world  was  brought  into  being  ;  for  that 
claufe  (verfe  16.)  “  he  made  the  ftars  alfo,”  is  in  the  He¬ 
brew  no  more  than  “  and  the  ftars  the  words  he  made  be¬ 
ing  inferted  by  the  tranflators.  The  whole  verfe  therefore 
ought  to  be  rendered  thus,  “  and  God  made  two  great 
lights  ;  the  greater  light  to  rule  the  day,  and  the  lefTer  light 
with  the  ftars  to  rule  the  night where  nothing  is  intima¬ 
ted  with  refpedl  to  the  time  when  the  ftars  were  formed, 
any  more  than  in  that  verfe  of  the  Plalms  ||,  which  exhorts  [j  pfalms 
U3  to  give  thanks  to  God  who  made  the  moon  and  ftars  tocxxxvi.  o, 
rule  by  night;  for  his  mercy  endureth“  for  ever.”  The 
firft  verfe  of  the  book  of  Genefis  informs  us,  that  all  things 
fpiritual  and  corporeal  derive  their  exiftence  from  God  ;  but 
it  is  nowhere  laid  that  all  matter  was  created  at  the  fame 
time  ;  and  the  generations  of  men  afford  fufficient  evidence 
of  a  fucceflive  and  continual  cieation  of  fpirits. 

That  the  whole  corporeal  univerfe  may  have  been  created 
at  once  muft  be  granted  ;  but  if  fo,  we  have  reafon  to  be¬ 
lieve  that  this  earth,  with  the  fun  and  all  the  planets  of  the 
fyflem,  were  fuffered  to  remain  for  ages  in  a  ftate  of  chaos, 

“  without  form  and  void  becaufe  it  appears  from  other 
feriptures,  that  worlds  of  intelligent  creatures  exifled,  and 
even  that  fome  angels  had  fallen  from  a  ftate  of  happinefs 
prior  to  the  era  of  the  Mofaic  cofmogony.  That  the  lun  7^ 
and  the  other  planets  revolving  round  him*  were  termed  at^T^^*^ 
the  fame  time  with  the  earth,  cannot  indeed  be  queftioned  atonc~, 
for  it  is  not  only  extremely  probable  in  it  felt  from  the 
known  laws  of  nature,  but  is  exprefsly  affirmed  by  the  fa¬ 
cred  hiftorian,  who  relates  the  formation  of  the  iun  and 
moon  in  the  order  in  which  it  took  place.  Into  the  par¬ 
ticulars  of  his  narrative  we  have  no  occafion  to  enter,  as  it 
is  fufficiently  explained  and  vindicated  in  other  articles  of' 
this  work  (fee  Creation  and  Earth)  ;  but  there  is  one 
difficulty  which,  though  we  have  given  the  common  folu- 
tions  of  it  elfewhere,  we  may  again  notice  in  this  place, 
becaufe  it  has  furnifhed  infidel  ignorance  with  fomething 
like  an  obje&ion  to  the  divine  legation  of  the  Hebrew  law¬ 
giver.  ^ 

Mofes  informs  us,  that  on  the frjl  day  after  the  produc-  4  difficulty 
tion  of  the  chaos,  the  element  of  light  was  created;  and  yetdved. 
within  a  few  i’entences  he  declares,  that  the  fun,  the  foun¬ 
tain  of  light,  was  not  made  till  the  fourth  day.  How  are 
thefe  two  paft’ages  to  be  reconciled  ?  We  anfwer,  That  they 
may  be  reconciled  many  ways.  Mofes  wrote  for  the  ufe  of 
a  whole  people,  and  not  for  the  amufement  or  inftrudiion  of 
a  few  aftronomers  ;  and  in  this  view  his  language  is  fufticl- 
ently  proper,  even  though  we  fnppofe  the  formation  of  the 
fun  and  the  other  planets  to  have  been  carried  on  at  the 
fame  time,  and  in  the  fame  progreffive  manner,  with  the  for¬ 
mation  of^this  earth.  The  voice  which  called  light  into, 
exiftence  would  fepurate  the  fiery  and  luminous  panicles  of 
2.  '  .  the- 
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God  and  th<*  chaos  from  thofe  which  vyere  opake,  and,  on  this  hypo- 
^ bates”"  t^e^13^  confolidate  them  in  one  globe,  diffufing  an  obfcure 
tn— ^v__  i  light  through  the  planetary  fyftem  ;  but  if  the  earth's  atmo- 
fphere  continued -till  the  fourth  day  loaded  with  vapours,  as 
•  from  the  narrative  of  Mofes  it  appears  to  have  done,  the 
fun  could  not  till  that  day  have  been  fan  from  the  earth,  and 
in  ay  therefore,  in  popular  language,  be  faid  with  fufficient 
propriety  to  have  been  formed  on  the  fourth  day,  as  it  was 
then  firft  made  to  appear.  (See  Creation,  n°  13.  and 
,  Earth,  n°  10S,  174,  175)-  But  though  this  folution  of 
the  difficulty  ferves  to  remove  the  infidel  obje&ion,  and  to 
fecure  the  credit  of  the  facred  hiftorian,  candour  compels 
us  to  confefs  that  it  appears  not  to  be  the  true  folution. 

The  difficulty  itfelf  arifes  entirely  from  fuppoflng  the  fun 
to  be.  the  foie  fountain  of  light ;  but  the  truth  of  this  opi¬ 
nion  is  not  felf-evident,  nor  has  it  ever  been  eftablifhed  by 
fat  is  factory  proof.  It  is  indeed  to  a  mind  divefted  of  undue 
deference  to  great  names,  and  confidering  the  matter  with 
impartiality,  an  opinion  extremely  improbable.  The  light 
of  a  candle  placed  upon  an  eminence  may  in  a  dark  night  be 
feen  in  every  direction  at  the  diftance  of  at  leaft  three  miles. 
But  if  this  fmall  body  be  rendered  vifible  by  means  of  rays 
emitted  from  itfelf,  the  flame  of  a  candle,  which  cannot  be 
fuppofed  more  than  an  inch  in  diameter,  muft,  during  eve¬ 
ry  inflant  that  it  continues  to  burn,  throw  from  its  own  fub* 
fiance  luminous  matter  Efficient  to  fill  a  fpherical  fpace  of 
fix  miles  in  diameter.  This  phenomenon,  if  real,  is  certain¬ 
ly  furprifing ;  but  if  we  purfue  the  reflection  a  little  farther, 
our  wonder  will  be  greatly  fncreafed.  The  matter  which, 
when  convertd  into  flame,  is  an-inch  in  diameter,  is  not,  when 
of  the  confiflence  of  cotton  and  tallow,  of  the  dimenfions 
of  the  20th  part  of  an  inch  ;  and  therefore,  upon  the  com¬ 
mon  hypothefis,  the  20th  part  of  an  inch  of  tallow  may  be 
fo  larefied  as  to  fill  a  fpace  of  1 13*0976  cubic  miles  \  a  ra¬ 
refaction  which  to  us  appears  altogether  incredible.  We  have 
indeed  heard  much  of  the  .divifibility  of  matter  ad  infinitum , 
and  think  we  underftand  what  are  ufually  called  demonjlra - 
twns  of  the  truth  of  that  propofition  ;  but  thefe  demonftra- 
tions  prove  not  the  a&ual  divifibility  of  real  folid  fubftances, 
but  only  that  upon  trial  we  fhall  find  no  end  of  the  ideal 
procefs  of  dividing  and  fubdividing  imaginary  extenfion. 

Upon  the  whole,  therefore,  we  are  much  more  inclined 
to  believe  that  the  matter  of  light  is  an  extremely  fubtile 
fluid,  diftufed  through  the  corporeal  univerfe,  and  only  ex¬ 
cited  to  agency  by  the  fun  and  other  fiery  bodies,  than  that 
it  confifts  of  fir  earns  continually  iffuing  from  the  fubflance 
of  thefe  bodies.  It  is  indeed  an  opinion  pretty  generally 
received,  and  certainly  not  improbable  in  itfelf,  that  light 
and  electricity  are  one  and  the  fame  fubftance  (fee  Elec- 
TRICITY-Itidcx)  ;  but  we  know  that  the  cle&rical  fluid, 
t  ough  pervading’  the  whole  ot  corporeal  nature,  and,  as 
experiments  fhow,  capable  of  a  Cling  with  great  violence, 
yet  lies  dormant  and  unpcrceived  till  its  agency  be  excited 
by  lome  foreign  caufe.  Juft  lo  it  may  be  with  the  matter 
oflight.  that, fubftance  may  be  “  diffufed  fiom  one  end 
ot  the  creation  §  to  the  other,  it  may  traveife  the  whole 
univerle,  form  a  communication  between  the  moft  remote 
lpheres,  penetrate  into  the  inmoft  receffes  of  the  earth,  and 
on  y  wait  to  be  put  in  a  proper  motion  to  communicate  vi- 
fible  fenfations  to  the  eye.  Light  is  to  the  organ  of  fight 
what  the  air  is  to  the  organ  of  li earing.  '  Air  is  the  medium 
which,  vibrating  on  the  ear,  caufes  the  fenfation  of  found  ; 
but  it  equally  exifts  round  us  at  all  times,  th  ugh  there  be 
no  fonorous  body  to  put  it  in  motion.  In  like  manner, 
ight  may  be  equally  extended  at  all  times,  by  night  as  well  as 
by  day,  from  the  moft  d.ftant  fixed  itars  to  this  earth,  the' 
tt  then  only  flukes  our  eyes  fo  as  to  excite  vifible  fenfations 
■ cn  *®peUed  by  the  fun  or  fome  other  niafs  of  fire.”  Nor 
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let  any  one  imagine  that  this  hypethefls  Interferes  with  any  Gad 
of  the  known  laws  of  optics  ;  for  if  the  rays  of  light  be  im-  b*s  attri’ 
pellcd  in  ilraight  lines,  and  in  the  fame  direction  in  which  t  ^ufes‘ 
they  are  fuppofed  to  be  emitted,  the  phenomena  of  vifion 
muft  neceffarify  be  the  fame. 

Mofes  therefore  was  probably  a  more  accurate  philofopher  Mofes  a 
than  he  is  lometimes  fuppofed  to  be.  The  element  ofliahtfoil>d  phh 
was  doubtlefs  created,  as  he  informs  us,  on  the  firft  day  ;  lofoPher- 
but  whether  it  was  then  put  in  that  Hate  in  which  it  is  the 
medium  of  vifion,  we  cannot  know,  and  we  need  not  in¬ 
quire,  fmee  there  was  neither  man  nor  inferior  animal  with 
organs  fitted  to  receive  its  impreffions.  For  the  firft  three 
days  it  may  have  been  ufed  only  as  a  powerful  inftrument  to 
1  educe  into  order  the  jarring  chaos.  Or  if  it  was  from  the 
beginning  capable  of  communicating  vifible  fenfations,  and 
dividing  the  day  from  the  night,  its  agency  muft  have  been 
immediately  excited  by  the  Divine  power  till  the  fourth 
day,  when  the  fun  was  formed,  and  endowed  with  proper 
qualities  for  inftrumentally  difeharging  that  office.  This 
was  indeed  miraculous,  as  being  contrary  to  the  prefent  laws 
of  nature  :  but  the  whole  creation  was  miraculous ;  and  we 
furely  need  not  hefitate  to  admit  a  lefs  miracle  where  we 
are  under  the  neceffity  of  admitting  a  greater.  The  power 
which  called  light  and  all  other  things  into  exiftence,  could 
give  them  their  proper  motions  by  ten  thoufand  different 
means  ;  and  to  attempt  to  iolve  the  difficulties  of  creation 
by  philofophic  theories  refpedling  the  laws  of  nature,  is  to 
trifle  with  the  common  fenfe  as  well  as  the  piety  of  man¬ 
kind  :  it  is  to  confider  as  fubfervient  to  a  law  that  very  # 
power  by  whofe  continued  exertion  the  law  is  eftablifhed. 

Having  thus  proved  that  the  univerfe  derives  its  being, 
as  well  as  the  form  and  adjuflment  of  its  feveral  parts, 
from  the  one  fupreme  and  ielfi exiftent  God,  let  us  here 
paule,  and  reflect  on  the  fublime  conceptions  which  fuch 
aftonifhing  works  are  fitted  to  give  11s  of  the  Divine  per* 
fedtions. 

And,  in  the  firft  place,  how  ftrongly  do  the  works  offnfiime 
creation  imprefs  upon  our  minds  a  conviction  of  the  infinite  Power 
power  of  their  Author?  He  fpoke,  and  the  univerfe  ftartedthe  Cret' 
into  being  ;  he  commanded,  and  it  flood  fail.  How  migh-tor* 
ty  is  the  arm  which  “  flretched  out  the  heavens  and  laid 
the  foundations  of  the  earth  ;  which  removeth  the  moun¬ 
tains,  and  they  know  it  not ;  which  overturneth  them  in  his 
anger ;  which  fhaketh  the  earth  out  of  her  place,  and  the 
pillars  thereof  tremble  !  How  powerful  the  word  which 
commandeth  the  fun,  and  it  rifeth  not ;  and  which  fealeth 
up  the  ftais  ;  ’  which  fuftaineth  numberlefs  worlds  of  ama- 
zing  bulk  fufpended  in  the  regions  of,  empty  fpace,  and  di- 
redls  their  various  and  inconceivably  rapid  motions  with  the 
utmoft  regularity  !  “  Lift  up  your  eyes  on  high,  and  be-  * 
hold,  who  hath  created  all  thefe  things  ?  By  the  word  of 
the  Lord  v/ere  the  heavens  made,  and  all  the  holt  of  them 
by  the  breath  of  his  mouth.  Hell  is  naked  before  him,  and 
deft  ruCtion  hath  no  covering.  He  ftietcheth  out  the  North 
over  the  empty  place,  and  hangetli  the  earth  upon  nothing. 

He  has  meafured  the  waters  in  the  hollow  of  his  hand,  and 
meted  out  the  heavens  with  a  fpan  ;  and  comprehended  the 
duft  of  the  earth  in  a  meafure ;  and  weighed  the  mountains 
in  feales,  and  the  hills  in  a  balance.  Behold  !  the  nations 
aie  as  a  drop  of  the  bucket,  and  are  counted  as  the  fmall 
duft  of  the  balance ;  behold,  he  taketh  up  the  ifles  as  a  very 
little  thing.  All  nations  before  him  are  as  nothing,  and 
they  are  counted  to  him  lefs  than  nothing,  and  vanity.  To  ||  Pf.  miil 
whom  then  will  ye  liken  God,  or  what  Lkenefs  will  ye  com-  ?>  9-  >  Job 
pare  unto  him  ||  ?”  _  ix*  j> 

As  the  works  of  creation  are  the  effects  of  God’s  power,  is. 
they  likewife  in  the  moil  eminent  manner  difplay  his  wif-  76 
dom.  This  was  fo  apparent  to  Cicero,  even  from  the  His  wif* 
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God  ani  partial  and  very  imperfect  knowledge  in  aftronomy  which 
his  time  afforded,  that  he  declared  §  thofe  who  could  aifert 
)  the  contrary  void  of  all  underftanding.  But  if  that  great 
§  D*  Nat.  mafter  of  reafon  had  been  acquainted  with  the  modern  dif- 
Dtorum,  lib  covtries  in  aftronomy,  which  exhibit  numberlefs  v/orlds  lcat- 
tered  through  fpace,  and  each  of  immenfe  magnitude  ;  had 
he  known  that  the  fun  is  placed  in  the  centre  of  our  fyftem, 
and  that  to  diverfify  the  feafons  the  planets  move  round  him 
with  exquifite  regularity  ;  could  he  have ‘conceived  that  the 
diftin&ion  between  light  and  darknefs  is,  produced  by  the 
diurnal  rotation  of  the  earth  on  its  own  aft  is,  inilead  of  that 
difproportionate  whirling  of  the  whole  heavens  which  the 
ancient  aftronomers  were  forced  to  fuppofe  ;  had  he  known 
of  the  wonderful  motions  of  the  comets,  and  conlidered  how' 
fuch  eccentric  bodies  have  been  prefer ved  from  falling  upon 
fome  of  the  planets  in  the  fame  fyftem,  and  the  feveral  fy~ 
ftems  from  Falling  upon  each  other ;  had  he  taken  into,  the 
account  that  there  are  yet  greater  things  than  thefe,  and 
“  that  we  have  feen  but  a  few  of  God’s  works  5” — that  vir¬ 
tuous  Pagan  would  have  been  ready  to  exclaim  in  the  words 
of  the  Pfalmift,  u  O  Lord,  how  manifold  are  thy  works  ! 
In  wifdom  haft  thou  made  them  all ;  the  earth  is  full  of 
77  thy  riches.”  ^ 

AnJ  good-  I  hat  creation  is  the  offspring  of  unmixed  goodnefs,  has 
Ecfs'  been  already  fhown  with  fufficient  evidence  (fee  Metaphy¬ 
sics,  n°  312.  and  n  29.  of  this  article)  ;  and  from  the  vaft 
number  of  creatures  on  our  earth  endowed  with  life  and 
fenfc,  and  a  capability  of  happinefs,  and  the  infinitely  greater 
number  which  probably  inhabit  the  planets  of  this  and  other 
fyftems,  we  may  infer  that  the  goodnefs  of  God  is  as  bound- 
lefs  as  his  power,  and  that  “  as  is  his  majefty,  fo  is  his  mer¬ 
cy.”  Out  of  his  own  fulnefs  hath  he  brought  into  being 
numberlefs  worlds,  repfenifhed  with  myriads  of  myriads  of 
creatures,  furnifhed  with  various  powers  and  organs,  capaci¬ 
ties  and  inftinifts  ;  and  out  of  his  own  fulnefs-.he  continually 
and  plentifully  fupplies  them  all  with  every  thing  neceffary 
to  make  their  existence  comfortable.  “  The  eyes  of  all 
wait  upon  him,  and  he  giveth  them  their  meat  in  due  fea- 
fon.  He  openeth  his  hand  and  fatisfies  the  defires  of  every 
living  thing  :  he  loveth  righteoufnet's  and  judgment  ;  the 
earth  is  full  of  the  goodnefs  of  the  Lord.  He  watereth  the 
ridges  thereof  abundantly  ;  he  fettleth  the  furrows  thereof ; 
he  maketli  it  foft  with  fhowers,  and  blefftth  the  fpringing 
thereof.  He  crowneth  the  year  with  his  goodnefs  ;  and  his 
paths  drop  fatnefs.  "I  hey  drop  upon  the  paftures  of  the  wil- 
dernefs  ;  and  the  little  hills  rejoice  on  every  fide.  The  paf¬ 
tures  are  clothed  with  flocks  ;  the  valleys  alfo  are  covered 
*  Pf.  cxlv.  ^’^h  corn  ;  they  fhout  with  joy,  they  alio  fing  Survey 

15,16.  the  whole  of  what  may  be  feen  on  and  about  this  terraque- 

7£  Y>  ous  and  fay,  if  our  Maker  hath  a  fparing  and  a  ni- 

gardly  hand.  Surely  the  Author  of  fo  much  happinefs  muft 
be  eifential  goodnefs ;  and  we  muft  conclude  with  St  John, 
that  “  God  is  love.” 

The  feemef  i  hefe  attributes  of  power,  wifdom,  and  goodnefs,  fo  con- 
ihe  Tri^tv  fPicuoufly  difplayed  in  the  works  of  creation,  belong  in  the 
the  mime-  fame  fupreme  degree  to  each  perfon  in  the  blettcd  Trinity  ; 
diate  Crea-  For  Mofes  declares  that  the  heaven  and  the  earth  were  crea- 
tor‘  ted,  not  by  one  perfon,  but  by  the  Elohim.  The  Koyog  in. 

deed,  or  fecond  perfon,  appears  to  have  been  the  immediate 
1  Ch.i,  Creator  ;  for  St  John  attures  us  !J,  that  u  all  things  were 
made  by  him,  and  that  without  him  was  not  any  thing 
made  that  w  as  made.”  Some  Arian  writers  of  great  learn¬ 
ing  (and  we  believe  the  late  Dr  Price  was  of  the  num¬ 
ber)  have  afTerted,  that  a  being  who  was  created  himielf 
may  be  endowed  by  the  Omnipotent  God  with  the  power 
of  creating  other  beings  ;  and  as  they  hold  the  ^yog  or  word 
to  be  a  creature,  they  contend  that  he  was  employed  by 
i-e  Supreme  Deity  to  create,  not  the  whole  univerfe,  but 
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only  this  earth,  or  at  the  utmoft  the  folar  fyftem.  14  The  old  God  and 
argument  (fays  one  of  them),  that  no  being  inferior  to  the  h[] 
great  Omnipotent  can  create  a  world,  is  fo  childifti  as  to  butC8‘  j 
deferve  no  anfwer.  Why  may  not  God  communicate  the 
power  of  making  worlds  to  any  being  whom  he  may  choofe 
to  honour  with  fo  glorious  a  prerogative  ?  I  have  no  doubt 
but  fuch  a  power  may  be  communicated  to  many  good  men 
during  the  progiefs  of  their  exiftence  ;  and  to  fay  that  it 
may.  not,  is  not  only  to  limit  the  power  of  God,  but  to  con- 
trad  i<ft  acknowledged  analogies.”  ^ 

We  are  far  from  being  inclined  to  limit  the  power  ofCreaf,oi7 
God.  He  can  certainly  do  whatever  involves  not  a  direft  peculiar  to 
contradiction  ;  and  therefore,  though  we  know  nothing  ana 
logons  to  the  power  of  creating  worlds ,  yet  as  we  perceive 
not  any  contradiction  implied  in  the  notion  of  that  power 
being  communicated,  we  fhall  admit  that  fuch  a  Communi¬ 
cation  may  b t  poffible,  though  we  think  it  in  the  higheft  de¬ 
gree  improbable.  But  finely  no  man  will  contend  that  the 
•whole  unl*verfe  was  brought  into  exiftence  by  any  creature  ; 
becaufe  that  creature  himfelf,  kowever  highly  exalted,  is  ne- 
ceffarily  comprehended  in  the  notion  of  the  univerfe.  How 
St  I  aul  exprefsly  affirms  that,  by  the  fecond  perfon  in  §  Colof.  iv* 
the  blefted  Trinity,  **  were  all  things  created  that  are  inI7* 
heaven,  and  that  are  in  earth,  visible  and  invijlble ,  whether 
they  he  thrones,  or  dominions,  or  principalities,  or 
powers  ;  all  things  were  created  by  him  and  for  him  ;  and 
he  is  before  all  things,  and  by  him  all  things  confift.”  In¬ 
deed  the  Hebrew  Scriptures  in  more  places  than  one  f  ex- f  Ifa.  xb 
prefsly  declare  that  this  earth,  and  of  courfe  the  whole  folar I2*  x‘iv*  24> 
fyftem,  was  formed  as  well  as  created ,  not  by  any  inferior  be-  !erern‘ 
but  by  the  true  God,  even  Jehovah  alone  ;  and  in  the1?  1 
New  Teftament*,  the  Gentiles  are  faid  to  be  without  ex-  '*om'  U 
cufe  for  not  glorifying  him  as  God,  “  becaufe  his  eternal18 
power  and  Godhead  are  clearly  feen  from  the  creation  of 
the  world.”  But  if  it  were  natural  to  fuppofe  that  the 
power  of  creating,  worlds  has  been,  or  ever  will  be,  commu¬ 
nicated  to  beings  inferior  to  the  great  Omnipotent,  this  rea- 
foning  of  the  apoftle’s  would  be  founded  on  falfe  principles, 
and  the  fentence  which  he  patted  on  the  Heathen  would  be 
contrary  to  juftice. 

But  though  it  be  thus  evident  that  the  Myo(.  was  the 
mediate  Creator  of  the  univerfe,  we  are  not  to  fiippofe  that 
it  was  without  the  concurrence  of  the  other  two  perfons. 
i  he  Father,  who  may  be  faid  to  he  the  fountain  of  the  Df- 
vimty  itfelf,  was  certainly  concerned  in  the  creation  of  the 
world,  and  is  therefore  in  the  apoftle’s  creed  denominated 
tbe  U  Almighty,  Maker  of  heaven  and  earth  and 

that  the  Holy  Ghoft  or  third  perfon  is  likewife  a  Creator, 
wc  have  the  exprefs  ttftimony  of  two  infpired  writers  *  4<  B/ 
the  word  of  the  Lord  (fays  the  Pfalmift)  were  the  he? vena- 
made,  and.  all  the  hoft  of  them  by  the  breath  (Hebrew,  Spi¬ 
rit)  oH  his  mouth.”  And  Job  declares,  that  the  “  Spirit 
of  God  made  him,  and  that  the  breath  of  the  Almighty 
gave  him  life.”  Indeed  thefe  three  divine  perions  are  fo 
intimately  united,  that  what  is  done  by  one  muft  be  done 
by  all,  as  they  have  but  one  and  the  fame  will.  'This  [s 
the  rcaforf  affigned  by  Origen  *  for  our  paying  divine  wer-  Contr.  C*Jfi 
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Hiip  to  each;  dp  ngi'.tvofiitv  cu-J  tov  Tra.'lig'X. 

T"‘  xKxiua/,  O.U  Suo  T »  vrot1a.ru  rpay-poalx,  iv  S,  T»  ounoiz,  xat 
r»  avftftma  xa,  r»  Tavhhn  ms  fruAi “  we  WOtfhip  the  Fa¬ 
ther  of  truth,  mid  the  Son  the  truth  itlelf,  beimr  two  things" 
as  to  Hypoftafis,  but  one  m  agreemeat,  confent,  and  lamb 
nefs  of  will.”  Nor  is  their  union  a  mere  agreement  in  wdl 
only;  it  is  a phyfical  or  eflential  union:  fo  that  what  is  done 
by  one  mull  neceffarily  be  done  by  the  others  alio,  accord- 
t0  t.^iat  °^°ur  Saviour,  “  I  am  in  the  Father  and  the 
rather  in  me  :  I  he  father  who  dwelleth  in  me,  he  doth  the 
works.” 

Thao 
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TJ,us  we  fee,  that  to  the  feveral  perfons  in  the  ever  blef- 
fed  Trinity  is  equal  praife  due  for  the  creation  or  the 
world.  Their  all-powerful  word  commanded  into  being 
every  thing  that  exifts,  and  by  the  fame  Divine  power  is 
every  thing  continued  in  exiftence.  Well  therefore  might 
the  Pfalmill  call  upon  the  heavens  and  the  earth  to  praife 
the  name  the  Lord  ;  “  for  he  commanded,  and  they  were 
created.  He  hath  alfo  eftabliffied  them  for  ever  and  ever  ; 
lie  hath  made  a  decree  which  lhall  not  pafs.  Let  all  tilings 
praife  the  name  of  the  Lord;  for  his  name  O'nV*  nw  Fa¬ 
ther,  Sok,  and  Holy  Ghoft,  alone  is  excellent,  and  his  glory 
above  the  earth  and  heaven.” 


Sect.  II.  Of  the  Original  State  of  Man>  and  the 
jirfl  Covenant  of  Eternal  Life  which  God  vouchfafed 
to  make  with  him . 


In  the  Mofaic  account  of  the  creation,  every  attentive 
oAhVTx7  reader  mufi  be  ftruck  with  the  manner  in  which  the  fupreme 
preffion  in  Beinc*'  is  reprefented  as  making,  man ;  “  And  God  la  id,  let 
wh*ich  Godusmak_e  man  fn  ollr  image,  after  our  likenefs  ;  and  let 
is  laid  to  tJ)€m  have  dominion  ewer  the  hfh  of  the  fea,  and  oyer  the 
make  man  ^  ^  ^  ^  and  over  the  cattle>  and  over  aH  the  earth, 

and  over  every  creeping  thing  that  creepeth  upon  the  earth. 
So  God  created  man  in  his  own  image  ;  in  the  image  of 
God  created  he  him;  male  and  female  created  he  them. 
And  God  blefTed  them  ;  and  God  faid  unto  them,  be  fruit¬ 
ful,  and  multiply,  and  replenilh  the  earth,  and  fubdue  it  ; 
and  have  dominion  over  the  fifh  of  the  lea,  and  over  the 


fowl  ofthe  air,  and  over  every  living  thing  that  meveth  upon 
the  earth.  And  God  faid,  behold,  I  have  given  you  every 
herb  bearing  feed,  which  is  upon  the  face  of  all  the  earth; 
and  every  tree,  in  the  which  is  the  fruit  oi  a  tree  yielding 
feed  :  to  you  it  lhall  be  for  meat.  And  God  faw  every 
thing  that  he  had  made,  and,  behold,  it  was  very  good. 
And  the  evening  and  the  morning  were  the  fixth  day. 
Thus  the  heavens  and  the  earth  were  linilhed,  and  all  the 
holt  of  them.  And  on  the  feventh  day  God  ended  his 
work  which  he  had  made  ;  and  he  reded  on  the  feventh  day 
from  all  his  works  which  he  had  made.  And  God  blefTed  the 
feventh  day,  and  fa^dified  it :  becaufe  that  in  it  he  had  reft- 
i  Gen  i  C{ I  ^rom  work  which  God  created  and  made 

36,  &c.  ii.  ’Phis  is  a  very  remarkable  paflage,  and  contains  much  im- 
a,  a,  3.  portant  information.  It  indicates  a  plurality  of  perfons  m 
the  Godhead,  defcribe§  the  nature  of  man  as  he  came  at 
firil  from  the  hands  of  his  Creator,  and  furnifhes  data  from 
which  we  may  inter  what  were  the  duties  required  of  him 
in  that  primeval  Hate,  and  what  were  the  rewards  to  which 
obedience  would  entitle  him. 

$n his  own  Of  the  plurality  of  Divine  perfons,  and  their  elfential 
image.  union,  we  have  treated  in  the  preceding  fedion,  and  pro¬ 
ceed  now  to  inquire  into  t;he  fpecific  nature  of  the  firft 
man.  This  mull  be  implied  in  the  imaee  of  God ,  in  which 
he  is  faid  to  have  been  created  ;  for  it  is  by  that  phrafe  alone 
that  he  is  charaderized,  and  his  pre-eminence  marked  over 
the  other  animals.  Now  this  image  or  likenefs  muft  have 
been  found  either  in  his  body  alone,  his  foul  alone,  or  in 
both  united.  That  it  could  not  be  in  his  body  alone,  is 
obvious  ;  for  the  infinite  and  omnipotent  God  is  allowed 
by  all  men  to  be  without  body,  parts,  or  pafiions,  and 
therefore  to  be  Tuch  as  nothing  corporeal  can  pofiibly  re- 
femble.  \ 

Different  If  this  likenefs  is  to  be  found  in  the  human* foul,  it  comes 
opinions  re- to  be  a  queftion  in  what  faculty  or  power  of  the  foul  it 
fptdU-  g  confifts.  Some  have  contended,  that  man  is  the  only  crea- 
©f^God^  ture  on  this  earth  who  is  animated  by  a  principle  efientially 
different  from  matter  ;  and  hence  they  have  inferred,  that 
lie  is  faid  to  have  been  formed  in  the  Divine  image,  on  ac¬ 
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count  of  the  immateriality  of  that  vital  principle  which  was 
infilled  into  his  body  when  the  “  Lord  God  breathed  into 
his  noftrils  the  breath  of  life,  and  man  became  a  living  foul^T 
That  this  account  of  the  animation  of  the  body  of  man  in-v< 
dicates  a  fuperiority  of  the  human  foul  to  the  vital  pri  >;iple7* 
of  all -other  animals,  cannot,  we  think,  be  queftioned  ;  but 
it  does  not  therefore  follow,  that  the  human  foul  is  the  on¬ 
ly  immaterial  principle  of  life  which  animates  any  terreftriai 
creature.  It  has  been  fhown  eltewhere  (fee  Metaphysics, 
n°  235.),  that  the  power  of  fenfation,  attended  with  .indivi¬ 
dual  confcioufnefs,  as  it  appears  to  be  in  all  the  higher  fpe- 
cies  of  animals,  cannot  refult  from  any  orcranical  ftnidure, 
or  be  the  quality  of  a  compound  extended  being.  The  vi¬ 
tal  principle  in  fuch  animals  theiefore  muft.be  immaterial  as 
well  as  the  human  foul  ;  but  as  the  word  Immaterial  denotes 
only  a  negative  notion,  the  fouls  of  men  and  brutes,  though 
bo$  immaterial,  may  yet^be  fubflances  efientially  different. 

This  being  the  cafe,  it  is  plain  that  the  Divine  image  in 
which  man  was  formed,  and  by  which  he  is  diftinguifhed 
from  the  brute  creation,  cannot  confjft  in  the  mere  circum- 
ftance  of  his  mind  being  a  fubftance  different  from  matter, 
but  in  fomc  pofitive  quality  which  diftinguifhes  him  from 
every  other  creature  on  this  globe. 

About  this  charaderiitic  quality  very  various  opinions CaWidfli: 
have  been  formed.  Some  have  fuppofed  |j  “  that  the  image 
of  God  in  Adam  appeared  in  that  reditude,  righteoufnefs,  %  dy 
and  holinefs,  in  which  he  was  made  ;  for  God  made  man  vimty,  b, ui, 
upright  (Ecclef.  vii.  2.),  a  holy  and  righteous  creature  ;ch- 3. 
which  holinefsand  lighteoufRefs  were  in  their  kind  perfect; 
his  underfianding  was  free  from  all  error  and  miftakes  ;  his 
will  biafied  to  that  which  is  good  *,  his  affedions  flowed  in 
a  right  channel' towards  their  proper  objeds  ;  there  were  no 
finful  motions  and  evil  thoughts  in  his  heart,  nor  any  pro- 
penfity  or  inclination  to  that  which  is  evil ;  and  the  whole 
of  his  condud  and  behaviour  was  according  to  the  will  of 
God.  And  this  righteoufnefs  (fay  they )  was  natural ,  and 
not  perfonal  and  acquired.  It  was  not  obtained  by  the  exer- 
cife  of  his  free-will, 'but  was  created  with  him,  and  belong¬ 
ed  to  his  mind,  as  a  natural  faculty  or  inftind.”  They 
therefore  call  it  original  righteoufnefs ,  and  fuppofe  that  it  wras 
loll  in  the  fall.  .  §4 

To  this  dodrine  many  objedions  have  been  made.  It  has  objected 
been  faid  that  righteoufnefs  confifting  in  ruht  adions  pro- to. 
ceeding  from  proper  principles,  could  not  be  created  with 
Adam  and  make  a  part  of  his  nature  ;  becaufe  nothing  which 
is  produced  in  a  man  without  his  knowledge  and  confent 
can  be  in  him  either  virtue  or  vice.  Adam,  it  is  added, 
was  unquefti  mably  placed  in  a  flate  of  trial,  which  proves 
that  he  had  righteous  habits  to  a  quire  ;  whereas  the  doc¬ 
trine  under  confideration,  affirming  his  original  righteouf¬ 
nefs  to  have  been  perfed,  and  therefore  incapable  of  im¬ 
provement,  is  inconfillent  with  a  flate  of  trial.  That  his 
undtrftandirig  was  fuie  from  all  errors  and  miftakes,  has  been 
thought  a  blafphemous  pofition,  as  it  attributes  to  man  one 
of  the  incommunicable  perfe&ions  of  the  Deity.  It  is  Iike- 
wife  believed  to  be  contrary  to  fad  ;  for  either  his  under- 
flanding  was  bewildered  in  error,  or  his  affedions  flowed 
towards  an  improper  objed,  when  he  fuffered  hunfelf  at  the 
perfuafion  of  his  wife  to  tranfgrefs  the  exprefs  law  or  his 
Creator.  The  objedor  expreffes  his  wonder  at  its  having 
ever  been  fuppoied  that  the  whole  of  Adam  6  condud  and 
behaviour  was  according  to  the  will  of  God,  when  it  is  fo 
notorious  that  he  yielded  to  the  firft  temptation  with 
which,  as  far  as  we  know,  he  was  afiailed  in  paradile.  . 

Convinced  by  thefe  and  other  arguments,  that  the  image 
of  God  in  which  man  was  created  could  not  conhft  in  on-  ^ 
einal  righteoufnefs,  or  in  exemption  from  all  poffibHity  ^  e„gi,Jb 
error,  many  learned  men,  and  Bilhop  Bull*  among  others, #/«*,*>•• 
9  J  have  in. 
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Ordinal  have  ftippofed,  that  by  the  image  of  God  is  to  be  under¬ 
rate  of  £00d  certain  gifts  and  powers  fupernaturaily  Infufed  by  the 
,  ,  Holy  Spirit  into  the  minds  of  our  firft  parents,  to  guide 

Sj  them  in  the  ways  of  piety  and  virtue  This  opinion  they 
Opinion  of  reft  chiefly  upon  the  authority  of  Tatian,  Irenasus,  Tertuh 
1^|*f  ^uI1han,  Cyprian,  Athanafius,  and  other  fathers  of  the  primi- 
an(  Jl'c  live  church  ;  but  they  think,  at  the  fame  time,  that  it  is 
countenanced  by  feveral  pafTages  in  the  New  T diament. 
Thus  when  St  Paul  fays  §,  u  and  fo  it  is  written,  The  firft 
man  Adam  was  made  a  living  foul,  the  laft  Adam  was  made 
a  quickening  Spirit  ;**  they  underhand  the  whole  paftage  as 
relating  to  the  creation  of  man,  and  not  as  drawing  a  com¬ 
panion  between  Adam  and  Chrift,  to  {how  the  great  fuoe- 
riority  of  the  latter  over  the  former.  In  fupport  of  this 
interpretation  they  obferve,  that  the  apoftle  immediately 
adds,  “  howbeit,  that  was  not  firft  which  is  fpiritual,  but 
that  which  is  natural,  and  afterwards  that  which  is  fpiii- 
tual;”  an  addition  which  they  think  was  altogether  needlefs, 
if  by  the  quickening  Spirit  he  had  referred  to  the  incarna¬ 
tion  of  Chrift,  which  had  happened  in  the  very  age  in  which 
iie  was  writing.  They  are  therefore  of  opinion,  that  the 
body  of  Adam,  after  being  formed  of  the  duft  of  the  ground, 
was  firft  animated  by  a  vital  principle  endowed  with  the  fa¬ 
culties  of  reafon  and  fenfation,  which  entitled  the  whole 
man  to  the  appellation  of  a  living  foul.  After  this  they 
fuppofe  certain  graces  of  the  Holy  Spirit  to  have  been  in- 
fufed  into  him,  by  which  he  was  made  a  quickening  fpirit, 
or  formed  in  the  image  of  God  ;  and  that  it  was  in  confe- 
quence  of  this  fucceflion  of  powers  communicated  to  the 
fame  perfon,  that  the  apoftle  faid,  “  Howbeit,  that  was  not 
firft  which  is  fpiritual,  but  that  which  is  natural.* * 

We  need  hardly  obferve,  that  with  refpeft  to  a  queftion 
of  this  kind  the  authority  ot  "Tatian  and  the  other  fathers 
quoted  is  nothing.  Thofe  men  had  no  better  means  of 
difeovering  the  true  fenle  ot  the  icriptures  of  the  Old 
I  eftament  than  we  have  ;  and  their  ignorance  of  the  lan¬ 
guage  in  which  thefe  feriptures  are  written,  added  to  fume 
inetaphyfical  notions  rdpeefting  the  foul,  which  too  many  of 
them  had  derived  Irom  the  fchool  of  Plato,  rendered  them 
very  ill  qualified  to  interpret  the  writings  of  Moies.  Were 
authority  to  be  admitted,  we  fhould  conlider  that  of  bifnop 
Tull  and  his  modern  followers  as  of  greater  weight  than  the 
authority  of  all  the  ancients  to  w lit) in  they  appeal.  Tut 
authority  cannot  be  admitted  ;  and  the  reafoning  of  this 
learned  and  excellent  man  from  the  text  of  St  Paul  is  furely 
very  inconcluiive.  It  makes  two  perfonsof  Adam  ;  a  firft, 
when  he  was  a  natural  man  compofcd  of  a  body  and  a  reafonable 

IE  founded  ’  a  *fconc^  when  he  was  endowed  with  the  gifts  of  the 
-.our  Spirit  and  by  them  formed  in  the  image  of  God!  In 

the  verfe  following  too,  the  apoftle  exprefsly°calls  the  fecond 
man,  of  whom  he  had  been  fpeaking,  “  the  Lord  from 
heaven;**  but  this  appellation  we  apprehend  to  be  too  high 
for  Adam  in  the  ft  ate  of  greateft  perfedion  in  which  he 
ever  rxifted.  1  hat  our  firft  parents  were  endowed  with  the 
gi  ts  of  the  Holy  Ghoft,  we  are  lirongly  inclined  to  believe 
for  reafons  which  {hall  be  given  by  and  by  ;  but  as  thefe  gifts 
were  adventitious  to  their  nature,  they  could  not  be  'that 
:mage  in  which  God  maJe  man. 

Since  man  was  made  in  the  image  of  God,  that  phrafe, 
whatever  be  its  precile  import,  mult  denote  foinething  pe- 
(vila"  Kiid  at  the  lame  time  eftential  to  human  nature  ;  but 
the  only  two  qualities  at  once  natural  and  peculiar  to  man 
me  hia  (hape  and  his  reafon.  As  none  but  an  anthropomor- 
paite  will  fay  that  it  was  Adam’s  {hape  which  reflected  this 
t  tVarfor-  *118  heater,  it  has  been  concluded  that  it  was  the 

*1*'*  Oiv itm  j^ulty  uf  reaiou  which  made  the  refemblance.  To  give 
jtrength  to  this  argument  it  is  obferved  J,  that  when  God 
lays  “  let  us  make  man  In  our  image,”  he  immediately  adds, 
Vol.  XVIII.  Part  II,  • 
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“  and  let  them  have  dominion  over  the  filb  of  the  fea,  and  over 
the  fowl  of  the  air,  and  over  the  cattle,  and  overall  the  earth 
but  as  many  of  the  cattle  have  much  greater  bodily  ftrengtfi 
than  man,  this  dominion  could  not  be  maintained  but  by  the 
faculty  of  reafon  bellowed  upon  him  and  withheld  from  them. 

If  the  image  of  God  was  imprefled  only  on  the  mind  of 
man,  this  reafoning  feems  to  be  conclufive  ;  but  it  has  been 
well  obferved  %  that  it  was  the  whole  man,  and  not  the  fault  GUI's  F» 
alone ,  or  the  body  alone,  that  is  faid  to  have  been  formed  in 
the  divine  image  ;  even  as  the  whole  man,  foul  and  body,  is ^iVchap  3. 
the  feat  of  the  new  and  fpiritual  image  of  God  in  regenera- 
tion  and  fandtification.  ((  The  very  God  of  peace  (fays 
the  apoftle)  fandlify  you  wholly  ;  and  may  your  whole 
fpi/tty  foul  and  tody ,  be  preferved  blameleis  to  the  coming  of 
our  Lord  Jefns  Chrift.*’  It  is  worthy  of  notice  too,  that 
the  reaion  aftigned  for  the  prohibition  of  murder  to  Noah 
and  his  fons  after  the  deluge,  is,  that  man  was  made  in  the 
image  of  God.  “  Wliofo  ffieddeth  man’s  blood,  by  mail 
ihall  his  blood  be  fhed  ;  for  in  the  image  of  God  made  he 
man.”  Thefe  texts  feem  to  indicate,  that  whatever  be 
-meant  by  the  image  of  God,  it  was  ftamped  equally  on  the 
foul  and  on  the  body.  In  vain  is  it  faid  that  man  cannot  re- 
femble  God  in  {hape.  This  is  true,  but  it  is  little  to  the 
-purpofe  ;  for  man  does  not  refemble  God  in  Ins  reafoning 
faculty  more  than  in  his  foim.  It  would  be  idolatry  to 
fuppofe  the  fnpreme  majefty  of  heaven  and  earth  to  have  a 
body  or  a  {hape  ;  and  it  would  be  little  fhort  of  idolatry  to 
imagine  that  he  is  obliged  to  compare  ideas  and  notions 
together ;  to  advance  from  particular  truths  to  general  pro- 
pelitions  ;  and  to  acquire  knowledge,  as  we  do,  by  the  tedi¬ 
ous  precedes  ot  inductive  and  fyllogiftic  reafoning.  There 
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can  therefore  be  no  direct  image  of  God  either  in  the  foul  83 
or  in  the  body  of  man  ;  and  the  phrafe  really  feems  to  import  Tfne  ’m‘ 
nothing  more  than  thofe  powers  or  qualities  by  which  maA 1 ’£Tr*  th6 

was  fitted  to  exercife  dominion  over  the  inferior*  creation  ra  C’ 
as  if  it  had  been  faid,  “  Let  us  make  man  in  our  image,  after 
our  hkeuefs,  that  they  may  have  dominion,  &c.”  But  the 
ere£l  form  of  man  contributes  in  fume  degree,  as  well  as  his 
rational  powers,  to  enable  him  to  maintain  his  authority  over 
the  brute  creation  ;  for  it  has  been  obferved  by  travellers, 
that  the  fierceft  beaft  of  prey,  unlefs  ready  to  perifli  by 
hunger,  (brinks  back  from  a  fteady  look  of  the  human  face 
divine. 

Byfome  *,  however,  who  have  admitted  the  probability  *  Gilt,  Ik c, 
of  this  interpretation,  another,  and  in  their  opinion  a  ftill 
better  reafon,  has  been  devifed  for  its  being  faid  that  man 
was  formed  in  the  image  of  God.  All  the  members  of 
Chrift’s  body,  fay  they,  were  written  and  delineated  in  the 
book  of  God’s  purpofes  and  decrees,  and  had  an  ideal  ex- 
iftence  from  eternity  in  the  divine  mind  ;  and  therefore  the 
body  of  Adam  might  be  faid  to  be  formed  after  the 
image  of  God,  becaule  it  was  made  according  to  that 
idea.  But  to  this  reafoning  objections  may  be  urged,  which 
we  know  not  how  to  anfwer.  All  things  that  ever  were  or 
ever  {hall  be,  the  bodies  of  us  who  live  at  prtfent  as  well  as 
the  bodies  of  thole  who  lived  50CO  years  ago,  have  from  all 
eternity  had  an  ideal  exiftence  in  the  Divine  mind  ;  nor  in 
this  fenfe  can  one  be  faid  to  be  prior  to  another.  It  could 
not  therefore  be  after  the  idea  of  the  identical  body  of 
Chrift  that  the  body  of  A.dam  was  formed  ;  for  111  the  Di¬ 
vine  mind  ideas  of  both  bodies  were  prtfent  together  fiom  all 
eternity,  and  each  body  was  undoubtedly  formed  after  the 
ideal  archetype  of  itfelf.  It  may  be  added  likewile,  that  the 
body  of  ^Chrift  was  not.  God,  nor  the  idea  of  that  body  the 
idea  of  God.  Adam  therefore  could  not  with  propriety,  or 
even  with  truth,  be  laid  to  have  been  formed  in  the  image 
at  God,  if  by  that  phrafe  nothing  more  were  intended  than 
the  refemblance  between  his  body  and  the  body  of  Chrift. 

3  &  The 
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Thefe  obje&ions  to  this  interpretation  appear  to  us  un- 
anfwerable  ;  but  we  mean  not  to  di&ate  to  our  readers. 
Every  man  will  adopt  that  opinion  which  he  thinks  flip- 
ported  by  the  befi  arguments;  but  it  is  obvious,  that  what¬ 
ever  more  may  be  meant  by  the  image  of  God  in  which  man 
was  made,  the  phrafe  undoubtedly  comprehends  all  thofe 
powers  and  qualities  by  which  he  is  enabled  to  maintain 
his  authority  over  the  inferior  creation.  Among  thefe  the 
faculty  of  reafon  is  confeffedly  the  moft  important  ;  for  it  is 
by  it  that  man  is  capable  of  being  made  acquainted  with  the 
Author  of  his  being,  the  relation  which  fubfifts  between 
them,  and  the  duties  implied  in  that  relation  from  the  crea¬ 
ture  to  the  Creator. 

That  the  fird  man,  however,  was  not  left  to  difeover  thefe 
things  by  the  mere  efforts  of  his  own  unaftifted  reafon,  we 
have  endeavoured  to  fhow  in  another  place  ;  (See  Religion, 


rr  5 — 10.);  and  the  conclufion  to  which  we  were  there  led,  is 


90. 

Infbtution 
of  the  Sab¬ 
bath. 


f  Dr  ^tay 
lor  of  Nor- 
nvicb. 


9f 

Duties  of 
tnan  in  his 
original 

ftate, 


Gen.  i. 

2.J.  V.  2. 


confirmed  by  the  portion  of  revelation  before  us,  The  m- 
fpired  hiftorian  fays,  that  “  God  bleffed  the  feventh  day  and 
fandlfied It,  becaufe  that  in  it  he  had  refted  from  all  his 
works,  which  he  created  and  made  but  Adam  could  not 
have  underftood  what  was  meant  by  the  fanfiification  of  a 
particular  day,  or  of  any  thing  elfe,  unlefs  he  had  previoufly 
received  fome  religious  inftru&ion.  There  cannot  there¬ 
fore  be  a  doubt,  but  that  as  foon  as  man  was  made,  his 
Creator  communicated  to  him  the  truths  of  what  is  called 
natural  religion,  which  we  have  endeavoured  to  explain  and 
eftablifh  in  Part  I.  of  this  article  ;  and  to  thefe  were  added 
the  precept  to  keep  holy  the  Sabbath-day,  and  fet  it  apart 
for  the  purpofes  of  contemplation  and  worfhip. 

This  was  a  very  wile  inflitution,  as  all  the  divine  inftitu- 
tions  muff  be.  “  The  great  end  for  which  we  are  brought 
into  life,  is  to  attain  the  knowledge  and  be  confirmed  in  the 
love  of  God.  This  includes  obedience  to  his  will  in  thought, 
word,  and  deed,  or  that  courfe  of  condudf  which  can 
alone  make  us  happy  here,  and  fit  us  for  everlaffing  glo¬ 
ry  hereafter.  But  of  thefe  things  we  cannot  retain  a 
proper  fenfe  without  clofe  and  repeated  application  of 
thought  ;  and  the  unavoidable  cares  and  concerns  of  the 
prefent  life  occupying  much  of  our  attention,  it  is,  in  the 
nature  of  things,  neceffary  that  fome  certain  portion  of 
time  fhould  be  appropriated  to  the  purpofes  of  religious  in- 
flrudiion  and  the  public  adoration  of  our  Creator,  in  whom 
we  all  live,  and  move,  and  have  our  being.”  Hence  a  very 
learned  divine  f  has  inferred,  that  though  the  particular  time 
is  a  matter  of  pofitive  appointment,  the  obfervation  of  a  fab- 
bath  in  general  is  a  duty  of  natural  religion,  as  having  its 
foundation  in  the  reafon  of  things.  See  Sabbath. 

Man  therefore  in  his  natural  and  original  flate  was  a  rational 
and  religious  being,  bound  to  do  “  juftice,  to  love  mercy,  to 
walk  humbly  with  his  God,  and  to  keep  holy  the  Sabbath- 
day.”  Thefe  feem  to  be  all  the  duties  which  in  that  flate  were 
required  of  him  ;  for  as  foon  as  he  was  introduced  into  the 
terreflrial  paradife  and  admitted  into  covenant  with  his  Ma¬ 
ker,  he  was  placed  in  a fupernatural  date,  when  other  duties 
were  of  courfe  enjoined. 

T  hat  our  firft  parents  were  both  made  on  the  fixth 
day,  Mofes  exprefsly  affirms  when  he  fays  [|,  that  “  God 
created  them  male  and  female,  and  bleffed  them,  and  call¬ 
ed  their  name  Adam  (k),  in  the  day  when  they  were 
created  t”  but  that  they  were  introduced  into  the  garden 
of  Eden  on  that  day,  is  an  opinion  which,  however  gene- 
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rally  it  may  be  received,  feems  not  to  be  reconcilable  with 
the  plain  narrative  of  the  iacred  penman.  After  telling  us 
that  on  the  fixth  day  God  finifhed  all  his  works,  which  he 
faw  to  be  very  good,  and  refted  on  the  feventh  day,  he  briefly 
recapitulates  the  hiftory  of  the  generations  of  the  heavens 
and  of  the  earth,  gives  us  a  more  particular  account  of  the 
formation  of  the  firft  man,  informing  us  that  the  “  Lord 
God  formed  him  out  of  the  dull  of  the  ground,  and  breathed 
into  his  noftrils  the  breath  of  life,  when  man  became  a  living 
foul  and  then  proceeds  to  fay  that  the  “  Lord  GocH  <^en*  h*. 
planted  a  garden  eallward  in  Eden,  where  he  put  the  man  ’ an<* 
whom  he  hao  formed From  this  fhort  hiftory  of  the  firft 
pair  it  appears  beyond ’difpute  evident,  that  neither  the  man 
jior  the  woman  was  formed  in  the  garden  ;  and  that  from 
tfyeir  creation  fome  time  elapfed  before  the  garden  was 
prepared  for  their  reception,  islikewiie  evident  from  a  com-  % 
parifon  of  Gen.  1.  29.  with  Gen.  ii.  16,  17.  In  the  firft  of  Before  he 
thefe  paflages  God  gives  to  man,  immediately  after  his  >vas  placed 
,  creation,  “  every  herb  bearing  feed  which  was  upon  the j 
face  of  all  the  earth,  and  every  tree ,  without  exception, 
in  which  was  the  fruit  of  a  tree  bearing  feed  ;  to  him  he 
faid  it  fhould  be  for  meat.”  In  the  fecond,  “  he  command¬ 
ed  the  man,  faying,  of  every  tree  of  the  garden  thou  mayeft 
freely  eat  ;  but  of  the  tree  of  knowledge  of  good  and 
evil,  thou  fhalt  not  eat  of  it  ;  for  in  the  day  thou  eatefl 
thereof  thou  fhalt  furely  die.”  When  the  firft  grant  of 
food  was  given,  Adam  and  his  wife  muft  have  been  where 
no  tree  of  knowledge  grew,  and  they  muft  have  been  in¬ 
tended  to  live  at  leaft  fo  long  in  that  ftate  as  that  they 
fhould  have  occafton  for  food,  oth*wife  the  formal  grant  of 
it  would  have  been  not  only  fuperfluous,  but  apt  to  miflead 
them  with  refpe£l  to  the  fubfequent  reflri&ion. 

In  this  original  ftate  man  was  under  the  difeipline  of  what 
we  have  called  natural  religion ,  entitled  to  happinefs  while  he 
fhould  perform  the  duties  required  of  him,  and  liable  to 
punilhment  when  lie  fhould  negleft  thofe  duties,  or  tranfgrefs 
the  law  of  his  nature  as  a  rational  and  moral  agent.  This 
being  the  cafe,  it  is  a  matter  of  fome  importance,  and  what 
will  enable  us  to  perceive  more  clearly  the  prerogatives  of 
Chriftianity,  to  afeertain,  if  we  can,  what  the  rewards  and 
•  punifhments  are  which  natural  .religion  holds  out  to  her  vo¬ 
taries. 

That  under  every  difpenfation  of  religion  the  pious  and 
virtuous  man  fhall,  duiingthe  whole  of  his  exiftence,  enjoy 
more  happinefs  than  mifery;  and  that  the  incorrigibly  wic¬ 
ked,  if  there  be  any  fuch,  (hall  have  a  greater  portion  of  mi¬ 
fery  than  happinefs,  are  truths  which  cannot  be  controverted 
by  any  one  who  admits,  that  the  Almighty  governor  of  the 
univerfe  is  a  Being  of  wifdom,  goodnefs,  and  juftice.  But 
refpe&ing  the  rewards  of  virtue  and  the  punifhment  of  vice, 
more  than  thefe  general  truths  feems  not  to  be  taught  by  ^ 
natural  religion.  Many  divines,  however,  of  great  learning  Did  not, 
and  worth,  have  thought  otherwife,  and  have  contended,  that  wheiijer-s 
from  the  nature  of  things  the  rewards  bellowed  by  an  infinite 
God  upon  piety  and  virtue  muft  be  eternal  like  their  au-to  eterliaj 
thor.  Thefe  men  indeed  appear  willing  enough  to  allow  life, 
that  the  punifhments  with  which  natural  religion  is  armed 
againft  vice  mull  be  only  of  a  temporary  duration,  becaufe 
reafon,  fay  they,  is  ready  to  revolt  at  the  thought  of  everlajl - 
ing  punifhment. 

T  his  opinion,  which  confounds  natural  with  revealed  reli¬ 
gion,  giving  to  the  former  aaimpprtant  truth  which  belongs 

exclufively 


(k)  I  he  woman  was  fome  time  afterwards  diftinguifhed  by  the  name  of  Eve  run,  becaufe  fhe  was  to  be  the  mother  of 
all  living,  and  particularly  of  that  bleffed  feed  which  was  to  bruife  the  head  of  the  ferpent.  See  Parkhurji's  Lexicon  on 
Ike  word. 
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Original  exclufivdy  to  the  latter,  hns  been  To  ably  confuted  by  a  learn- 
flat?  <  t  ed  writer,  who  was  never  averfe  from  allowing  to  human 
’  i  reafon  all' the  difeoveries  which  it  can  ju Illy  claim,  that  we 
fhall  fubmit  his  arguments  to  our  readers  in  prefeience  to 
any  thing  which  we  can  give  ourfelves. 

“  If  reafon  doth,  on  the  one  hand,  feem  to  revolt  at  ever- 
bfitig  punifhment^  we  mull  confefs  that  fancy,  on  the  other, 
(even  when  full  plumed  by  •vanity ),  hath  fcarce  force  enough 
to  rife  to  the  idea  of  infinite  rewards.  How  the:  heart  of  man 
came  to  confider  this  as  no  more  than  an  adequate  retribution 
for  his  right  condudl  during  the  fhort  trial  of  his  virtue  here, 
would  be  hard  to  tell,  did  we  not  know  what  menders 
pride. begot  of  old  upon  Pagan  philtfophy  ;  and  how  much 
94  greater  fti)l  thefe  latter  ages  have  difcloled,  by  the  long  in- 

*r$u'  cubaiion  of  fc tool •divinity  upon  folly .  What  hath  been 

”rovc  that  urSe^  from  natural  reafon,  in  fupport  of  this  extravagant 
hey  did  prelumption,  is  fo  very  {lender,  that  it  recoils  as  you  enforce 
ncondu-  it.  Firft,  you  fay,  ‘  that  the  foul,  the  fubjeft  of  thefe  eter- 
ive*  nal  rewards,  being  immaterial ,  and  fo  therefore  unaffcfled  by 
the  caufes  which  bring  material  things  to  an  end,  is,  by  its 
nature,  fitted  for  eternal  rewards. — This  is  an  argument  ad 
tgnoraniiam ,  and  holds  no  farther. — Becaufe  an  immaterial  be¬ 
ing  is  not  fubjedl  to  that  mode  of  diffolutiun  which  affedls 
material  fubllances,  you  conclude  it  to  be  eternal.  This  is 
going  too  fail.  There  may  be,  and  probably  are,  many 
natural  caufes  (unknown  indeed  to  us),  whereby  immaterial 
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juft  nothing.  To  make  it  of  any  force,  b^h  the  parties  Odginal 
Should  be  infinite .  This  inferior  emanation  t)f  God’s  image ,  ^ire 
m  an,  Should  either  be  fupremely  good  or  fnpremely  bad,  a.  t  * 

hind  of  deity  ora  kind  of  dt'vil.  But  thefe  reafoners,  in, 
their  ttention  to  the  divwity,  overlook  the  humanity  which 
make}  the  decreafe  keep  pace  with  the  accumulation,  till 
the  rule' of  logic,  that  the  cor.  civ f on  Jollows  the  weaker  part, 
corneas  is  to  end  the  difpir  e  f  Warbur - 

I  heie  prgumejits  teem  to  prove  unanfwerably  that  im-“,f 
mortality  is  not  ■  Tential  to  any  part  of  the  compound  being  ^ouk* 
man,  and  that  it  cannot  be  claimed  as  a  reward  due  to  hisjx,  * 
virtue.  It  is  not  indeed  eftential  to  any  created  being,  for 
what  has  not  exiftence  of  itfelf,  cannot  of  itfelf  have  per¬ 
petuity  of  exiftence  (fee  Metaphysics,  nr>  272,  8cc.)  ;  and 
as  neither  man  nor  artrel  can  be  profitable  to  God,  they  can¬ 
not  claim  from  him  any  thing  as  a  debt.  Both,  indeed,  as 
moral  agents  have  duties  preferibed  them  ;  and  while  they 
faithfully  perform  thefe  duties,  they  have  all  the  feciirity 
which  can  arife  from  the  perfedl  benevolence  of  him  who 
brought  them  into  exiftence,  that  they  fhall  enjoy  a  fuffi- 
cient  portion  of  happinefs  to  make  that  exiftence  preferable 
to  non  exiftence;  but  reafon  and  philofophy  furnifh  no  data 
from  which  it  can  be  inferred  that  they  fhall  exift  for  ever. 

Man  is  competed  in  part  of  perifhable  materials.  However 
perfedt  Adam  maybe  thought  to  have  been  when  he  came  firft, 
from  the  hands  of  his  Creator,  his  body,  as  formed  of  the  dnft 


beings  come  to  an  end.  But  if  the  nature  of  things  cannot,  of  the  ground,  muft  have  been  naturally  liable  to  decay  anddif- 


\et  God  certainly  can,  p\it  a  final  period  to  fuch  a  being  when 
it  hath  ferved  the  purpofe  of  its  creation.  Doth  annihi¬ 
lation  impeach  that  wifdom  and  goodnefs  which  was  dif- 
play.ed  when  God  bronght  it  out  of  nothing  ?  Other  immate¬ 
rial  beings  there  are,  viz.  the  fouls  of  brutes,  which  have  the 
fame  natural  fecurity  with  man  for  their  exiftence,  of  whofe 
eternity  we  never  dream.  But  pride,  as  the  poet  obierves, 
calls  God  unjujl. 

If  man  alone  engrofs  not  heaven’s  high  care  ; 

Alone  made  perfett  here,  immortal  there. 

However,  let  11s  (for  argument’s  fake)  allow  the  human 
foul  to  be  unperifhable  by  nature,  and  fecured  in  its  ex¬ 
iftence  by  the  unchangeable  will  of  God,  and  fee  what  will 
follow  from  thence —  A  n  infinite  reward  for  virtue,  during  one 
moment  of  its  exiftence,  becaufe  reafon  difeovers  that,  by 
the  law  of  nature,  fame  reward  is  due?  By  no  means. 
When  God  hath  amply  repaid  us  for  the  performance  of  our 
duty,  will  he  be  at  a  lofs  how  to  difpofe  of  us  for  the  long 
remainder  of  eternity?  May  he  not  find  new  and  endlefs 
employment  for  reafonable  creatures,  to  which,  when  pro¬ 
perly  difeharged,  new  rewards  and  in  endlefs  fuccefiion  will 
be  affigned  ?  Modeft  reafon  feems  to  di&ate  this  to  the  fol¬ 
lowers  of  the  law  of  nature .  The  flattering  expedient  of 
eternal  rewards  for  virtue  here  was  invented  in  the  fim- 
plicity  of  early  fpeculation,  after  it  had  fairly,  brought  men 
to  conclude  that  the  foul  is  immaterial. 

“Another  argument  urged  for  the  eternity  of  the  re¬ 
wards  held  out  by  natural  religion  to  the  practice  of  piety 
and  virtue  is  partly  phyfica!  and  partly  moral.  The  merit 
of  fervice  (fay  the  admirers  of  that  religion)  increafes  in 
propoitiorj  to  the  excellence  of  that  Being  to  whom  our  fer¬ 
vice  is  dirc&ed  and  becomes  acceptable.  A  n  infinite  being, 
therefore,  can  difpenfe  no  rewards  but  what  are  infinite. 
And  thus  the  virtuous  man  becomes  intitled  to  immortality. 

“  The  misfortune  is,  that  this  reafoning  holds  equally"  on 
the  fide  of  the  unmerciful  dodlors,  as  they  are  called,  who 
doom  the  wicked  to  everlasting  punishment.  Indeed 
were  this  the  onty  diferedit  under  which  it  labours,  the 
mercilefs  dodiors  would  hold  themfelves  little  concerned, 
liut  the  tiuth  is,  that  the  argument  from  infinity  Jproves 


olution.  His  foul,  indeed,  was  of  a  more  durable  fubftanee; 
b*.  as  it  was  formed  to  animate  his  body,  and  had  no  prior 
confcious  exiftence,  it  is  not  eafy  to  conceive  what  (hould  have 
led  him,  under  an  equal  providence,  where  rewards  and 
punifhments  were  exactly  diftributed,  to  fuppofe  that  one 
part  of  him  fhould  furvive  the  other.  In  his  natural  and 
original  ftate,  before  the  covenant  made  with  him  in  paradife,  95 
he  was  unqueftionably  a  mortal  creature.  How  long  he  ^.e“ 
continued  in  that  ftate,  it  feems  not  poftible  to  form  a  pfru'trodraion* 
Able  conjedlnre.  Bifhop  Warburton  inppofes  him  to  have  into  para- 
lived  feveral  years  under  no  other  difpenfation  than  that  ofdife  liable 
natural  religion ;  during  which  he  was  as  liable  to  death  as  hist0  death, 
fallen  pofterity  are  at  preient. 

u  We  muft  needs  conclude  (fays  this  learned  writer*),*  Diving 
that  God  having  tried  Adam  in  the  fate  of  nature ,  and  ap-J^f**”1* 
proved  of  the  good  ufe  he  made  of  his  free-will  under  the^p  f 
direction  of  that  light,  advanced  him  to  a  fuperior  Ration  in  96 
Paradife .  How  long,  before  this  remove,  man  had  con-  How  long 
tinued  fubjedl  to  natural  religion  alone,  we  can  only  guefs:  but^  continu- 
of  this  we  may  be  allured,  that  it  was  loine  confiderable^e  *  ^ 
time  before  the  garden  of  Eden  could  naturally  be  made 
fit  for  his  reception.  Since  Mofes,  when  he  had  concluded 
his  hiftory  of  the  creation,  and  of  God’s  rf  on,  and  fanElif  - 
cation  of,  the  ieventh  day  proceeds  to  fpeak  of  the  condi- r 
tion  of  this  new  world  in  the  following  terms  :  “  And  God 
made  every  plant  of  the  feld  before  it  was  in  the  earth ,  and 
every  herb  of  the  feld  before  it  grew  ;  for  the  Lord  God  had 
not  caufed  it  to  rain  upon  the  earth  J.*  Which  feems  plainly  |  Gen.  ii> 
to  intimate,  that  when  the  feeds  of  vegetables  had  been  Mis¬ 
created  on  the  third  day,  they  were  left  to  nature,  in  its 
ordinary  operations,  to  mature  by  fun  and  fhowers.  So 
that  when  in  courie  of  time  Paradife  was  become  capable 
of  accommodating  its  inhabitants,  they  were  tranfplanted 
thither.” 

This  reafoning  is  not  without  a  portion  of  that  ingenuity 
which  was  appaient  in  every  thing  that  felKrom  the  pen  of 
Warburton  ;  but  it  was  completely  confuted  almoft  as  fooa 
as  it  was  given  to  the  public,  and  fhown  to  be  deduced 
from  premifes  which  could  be  employed  againft  the  author’s 
fyftem.  If  only  the  feeds  of  vegetables  were  created  on  the 
third  day,  andthen  left  to  nature,  in  its  ordinary  operations, , 
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Ordinal  to  mature  by  fSn  and  fhower?,  the  firft  pair  muft  have 
fta'e  of  pcrifhed  before  a  finale  vegetable  could  be  fit  to  furnifh 
t  man*  tj,em  y/ith  food;  and  we  may  fuppofethat  it  was  to  prevent 
V  this  difafter  that  the  garden  of  Eden  was  miraculoufiy  ftored 
at  once  with  full  grown  trees  and  fruit  in  perfeft. maturity, 
whilft  the  reft  of  the  earth  was  left  under  the  ordinary  laws 
of  vegetation.  There  is,  however,  no  evidence  that  they 
were  only  the  feeds  of  vegetables  that  God  created.  On 
»  Gen  i.  the  contrary,  Mofes  fays  cxprefsly  +,  that  God  made  the 
22.  earth  on  the  third  day  bring  forth  the  herb  yielding  feed  alter 

his  kind,  and  the  tree  yielding  fruit  whole  feed  was  in  itlelr 
after  his  kind:”  and  when  he  recapitulates  the  hiftory  of 
the  creation,  he  fays,  that  God  made,  not  every  feed,  but 
every  plant  of  the' field  before  it  was  in  the  earth,  and  every 
herb  of  the  field  before  it  grew.  From  the  procefs  of  vege¬ 
tation,  there  tore,  nothing  can  be  interred  witn  refpedt  to 
the  time  of  Adam’s  introduction  into  Pamdiie,  or  to  ascer¬ 
tain  the  duration  of  his  original  ftate  of  nature.  If  angels 


were  created  during  the  fix  days  of -which  the  Hebrew  law¬ 
giver  writes  the  hiftory,  an  hypothefis  very  generally  received 
(fee  Anosl  S  though  in  the  opinion  of  the  prefent  writer 
not  ve^-y  probable,  there  can  be  no  doubt  but  onr  firft  pa¬ 
rents  lived  a  confiderable  time  under  the  law  of  nature  before 
they  were  raifed  to  a  fuperior  ftation  in  the  garden  of  Eden ; 
for  it  feems  very  evident  that  the  period  of  their  continu- 
Impoffible  ?.nce  in  that  ftation  was  not  long.  Of  this,  however,  no- 
tu  he  thing  can  be  faid  with  certainty'.  They  may  have  lived  for 

known.  yeslrg  or  only  a  few  days  in  their  original  ftate  ;  but  it  is 

very  neceffary  to  diftiuguifh  between  that  Hate  in  vvh  4  l 
they  were  under  no  other  difper.fation  than  what  is  com¬ 
monly  called  natural  religion,  entitled,  upon  their  obedience, 
to  the  indefinite  rewards  of  piety  and  virtue,  and  their  ftate 
in  Paradife  when  they  were  put  under  a  new  law,  and  by 
the  free  grace  of  God  promiied,  if  they  iliould  be  obedient, 
a  fupernatural  and  eternal  reward.  Into  that  ftate  we  muft 
now  attend  them,  and  afeertain,  if  we  can,  the  precife  terms 
of  the  firft  covenant. 

Mofes,  who  in  this  inveftigatiorr  is  our  only  guide,  tells 
us,  that  the  Lord  God,  after  he  had  formed  the  firft  pair, 
planted  a  garden  eaftward  in  Eden,  and  took  the  man 
and  put  him  into  the  garden  to  drefs  it  and  to  keep  it. 
And  the  Lord  God  (continues  he)  commanded  the  man, 
&yin  r,  of  every  tree  of  the  garden  thou  mayeif  freely  eat  ; 
but  of  the  tree  of  the  knowledge  of  good  and  evil  thou 
(halt  not  eat  of  it  ;  for  in  the  day  that  thou  eateft  thereof, 
$  Gen.  ft.  thou  (halt  furely  die  %”  Here  is  no  mention  made  of  the 
Si  15, 16,  laws  of  piety  and  moral  virtue  refulting  from  the  relation  in 
*7*  which  the  various  individuals  of  the  human  race  Hand  to 

each  other,  and  in  which  all  as  creatures  ftand  to  God  their 
Almighty  and  beneficient  Creator.  With  thefe  laws  Adam 
was  ahead  y  well  acquainted;  and  he  muft  have  been  fenfible, 
that  as  they  were  founded  in  his  nature  no  fubfequent  law 
could  difpenfe  with  their  obligation.  They  have  been 
equally  binding  upon  all  men  in  every  ftate  and  under  every 
difpenfatlon;  and  they  will  continue  to  be  fo  as  long  as  the 
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general  oraClice  of  juftice,  mercy,  and piety,  Hull  contribute  ^ri^;n4 
to  the  fiam  of  human  happinefs.  The  new  law  peculiar  to  ^te  °f 
his  paradifaical  ftate  was  the  command  not  to  eat  of  the  fruit ,  ^ 

of  the  tree  of  the  knowled  re  of  good  and  evil.  This  was 
a  pofttive  precept,  not  founded  in  the  nature  of  man,  but 
very  proper  to  be  the  teft  of  his  obedience  to  the  will  of  his 
Creator.  The  laws  of  piety  and  virtue  are  fandtioned  by 
nature,  or  by  that  general  fyftem  of  rules  according  to  which  p8 

God  governs  the  physical  and  moral  worlds,  and  by  which  c 

he  has  fecured,  in  fome  ftate  or  other,  happinefs  to  the"ant0^e* 


pious  and  virtuous  man,  and  mifery  to  (licit  r.s  (hall  prove  raade  wl-ft 


mcor.igibly  wicked.  The  law  refpe&ing  the  forbidden-  Ada™  i* 
fruit  was  fanctioned  by  the  penalty  of  death  denounced  \  ^di.'e, 
againft  difobedience  ;  and  by  the  iubjecls  of  that  law  the 
nature  of  this  penalty  muft  have  been  perfectly  underftood  : 
but  Chriflian  divines,  as  we  fnall  afterwards  fee,  have  differed 
widely  in  opinion  retpe&ing  the  full  import  of  the  Hebrew 
words  which  our  tranflaUus  have  rendered  by  the  phrafe 
thou  Jhalt  furely  die .  All,  however,  agree  that  they  threaten¬ 
ed  death,  in  the  common  acceptation  of  the  word,  or  the 
feparation  of  the  foul  and  body  as  one  part  of  the  pumfh- 
rnent  to  be  incurred  by  eating  the  forbidden  fruit ;  and 
hence  we  muft  infer,  that  had  tire  forbidden  fruit  not  been 
eaten,  our  firft  parents  would  never  have  died,  becaufe  the 


penalty  of  death  was  denounced  a  gainft  no  other  tranfgreffion . 
What  therefore  is  faid  refpe&mg  the  fruit  of  the  tree  of 


knowledge,  implies  not  only  a  law  but  alfo  a  covenant  (l)* 
promifmg  to  man,  upon  the  obfervance  of  one  pofttive  pre¬ 
cept,  immortality  or  eternal  life  ;  which  is  not  efiential  to 
the  nature  of  any  created  being,  and  cannot  be  claimed  a* 
the  merited  reward  oi  the  gi eateft  virtue  or  the  muft  fer¬ 
vent  piety. 

This  obvious  truth  will  enable  us  to  difpofe  of  the  ob¬ 
jections  which  have  been  fometimes  brought  by  free-think¬ 
ing  divines  againft  the  wtfdom  and  juftice  of  punching  fo 
feverely  as  by  death  the  breach  of  a  mere  pofttive  precept  ; 
which,  confidered  in  itfelf.  or  as  connected  with  the  general 
Drincipics  of  moral  obligation,  appears  to  be  a  precept  of 
very  little  importance.  We  have  only  to  reply,  that  as  aa 
exemption  from  death  is  not  due  either  to  the  nature  or  to  the 
virtue  of  man,  it  was  wife  and  juft  to  make  it  depend  upon, 
the  obfervanceof  a  pofttive  precept,  to  imprefs  upon  the  minds* 
of  our  firft  parents  a  conftant  conviction  that  they  were  to  be 
preserved  immortal,  not  in  the  ordinary  courfe  of  divine  prrv 
vidence,  but  by  the  fpecial  grace  and  favour  of  God.  The 
fame  con  ft  deration  will  fhow  us  the  folly  of  thole  men  who,, 
becaufe  the  terms  of  the  firft  covenant,  as  ftated  in  fome 
fyftems  of  theology,  agree  not  with  certain  phiiofophicaii 
maxims  which  they  have  adopted,  are  for  turning  all  that  is* 
faid  of  the  trees  of  knowledge  and  of  life  into  figure  and. 
allegory.  But  the  other  trees  which  Adam  and  Eve  were 
permitted  to  eat  were  certainly  real  trees,  or  they  muft  have 
perifhed  for  want  of  food.  And  what  rules  of  interpretation 
will  authorife  us  to  interpret  eating  and  trees  literally  in  one 
part  of  the  fentence  and  figuratively  in  the  other  ?  A  garden 


1a 


(l)  It  does  not  appear  that  any  tranfa&ion  between  God  and  mankind  in  general  was  denominated  by  a  word  equiva* 
lent  to  the  Englifh  word  covenant  "till  the  end  of  the  fourth  century,  when  fucli  phraleology  was  introduced  mto  the 
church  by  the  celebrated  A u^uftine,  biftioo  of  Hippo.  That  the  phrafeoiogy  is  tlri&ly  proper,  no  man  can  luppote 
who  refle&s  on  the  infinite  diftance  between  the  contra&ing  parties,  and  the  abfolute  dominion  of  the  one  oyer  the  other. 
To  be  capable  of  entering  into  a  covenant,  in  the  proper  fenfe  of  the  word,  both  parties  muft  have  a  right  eit  ler  to  agree 
to  the  terms  propofed  or  to  reject  them  ;  but  furely  Adam  had  no  right  to  bargain  with  his  Maker,  or  to  retute  the  gut  of 
immortality  on  the  terms  on  which  it  was  offered  to  him.  The  word  difpenfatlon  would  more  accurately  denote  what  is 
here  meant  by  the  word  covenant ;  but  as  this  laft  is  in  general  ufe,  we  have  retained  it  as^fufficient,  when  thus  explained,  to 
diftinguifh  what  man  received  from  God  upon  certain  pofttive  conditions*,  f^cra  what  he  had  a  claim,  to  by  the  confutation 
cf  his  nature. 


} 
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Orieriral  In  a  delightful  climate  Is  the  very  habitation,  and  the  fruits 
ftau  of  produced  in  that  garden  the  very  food,  which  we  fhould 
man  naturally  fuppofe  to  have  been  prepared  lor  the  progenitors 

of  the  human  race  ;  and  though  in  the  garden  a&ually  fitted 
up  for  this  purpofe  two  tiees  were  remarkably  diitinguifhed 
from  the  red,  Derhaps  in  fituation  and  appearance  as  well  as 
in  uie,  the  didindtion  was  calculated  to  ferve  the  beft  of 
purpofes.  1  he  one  called  the  tree  of  life ,  of  which,  while 
they  continued  innocent,  they  were  permitted  to  cat,  ferved 
as  a  iacramental  pledge  or  aiTurance  on  the  part  of  God, 
that  as  long  as  they  fhould  obferve  the  terms  of  the  cove¬ 
nant  their  life  fhould  be  preferred ;  the  other,  of  which  it  was 
death  to  talk,  was  admirably  adapted  to  imorefs  upon  their 
minds  the  neceffity  of  implicit  obedience  to  the  Divine  will, 
in  whatever  manner  it  might  be  made  known  to  them. 

A  on ef lion  has  been  halted,  and  it  13  of  fome  importance, 
What  would  have  finally  become  of  men  if  the  firft  cove¬ 
nant  had  not  been  violated  ?  That  they  would  have  been  all 
immortal  is  certain  ;  but  it  is  by  no  means  certain  that  they 
would  have  lived  for  ever  upon  this  earth.  On  the  contrary, 
it  has  been  an  article  of  very  general  belief  in  all  ages  of  the 
I  •  Butr ,  church*,  that  the  garden  of  Eden  was  an.  emblem  or  type 

\  flute  of  of  heaven,  and  therefore  called  Paraafe  (tee  Paradise)  ; 

E  Men  before  an(^  t]12t  ir^er  the  fir (h  covenant,  mankind,  after  a  fufficient 
the  jolt.  profcatu>n  here,  were  to  be  tranfiated  into  heaven  without 

H,dkr,t  tailing  death.  This  do&rine  is  not  indeed  explicitly 
I  been  vtda.  taught  in  i'eripture  ;  but  many  things  coniph  e  to  make 
Its^emi-  -t  p^j.-rhly  probable.  The  irequent  communications  between 
heaved  t0  Godand  man  before  the  M(m  ),  feem  to  indicate  that  Adam 
’  „  was  training  up  for  fome  higher  flatc  than  the  terreftrial  paia- 
diie.  Had  he  been  intended  for  nothing  but  to  cultivate 
the  around  and  propagate  his  fpecic  ,  he  might  have  been 
left  like  other  animals  to  the  guidance  of  his  own  reafon 
and  inftmets  ;  which,  after  the  rudiments  of  knowledge  were 
communicated  to  him,  mud  i'urely  have  been  fufficient  to 
dired  him  to  every  thing  receffarv  to  the  comforts  of  a  life 
merely  fenfual  and  lational,  otherwife  he  would  have  been 
an  imperfect  animal.  It  is  obvious  too,  that  this  earth,  how¬ 
ever  fertile  it  may  have  originally  been,  could  not  have  af- 
foided  the  means*  of  fubfiftence  to  a  race  of  immortal  beings 
multiplying  to  infinity.  For  thefe  reafons,  and  others 
which  wall  readily  occur  to  the  reader,  it  feems  incontrover¬ 
tible,  that,  under  the  firfl  covenant,  cither  mankind  would 
have  been  fucceffively  tranfiated  to  fome  fuperior  Hate,  or 
would  have  ceaftd  to  propagate  their  kind  as  foon  as  the 
earth  fhould  have  been  replenifhed  with  inhabitants.  He 
who  refledls  on  the  promift,  that,  after  the  general  refurrec- 
tion,  there  13  to  be  ?.  new  heaven  and  a  new  eartii,  will  pro¬ 
bably  embrace  the  latteT  part  of  the  alternative ;  but  that 
part  in  its  confeqnences  differs  not  from  the  former.  In  the 
new  earth  promifed  in  the  Chriftian  revelation,  nothing  is  to 
dwell  but  lighteoufnefs;  It  will  therefore  be  precifely  the 
fame  with  vvhat  we  conceive  to  be  expreffed  by  the  word 
heaven  ;  and  if  under  the  firfl  covenant  this  earth  was  to 
be  converted  into  a  fimilar  place,  where,  after  a  certain 
period,  men  fhould  neither  marry  nor  be  given  in  marriage, 
but  enjoy  what  divines  have  called  the  beatific  vfon,  we 
may  confidently  affirm,  that,  had  the  firfl  covenant  been 
faithfully  obierved,  Adam  and  his  pofterity,  after  a  iufficient 
100  probation,  would  all  have  been  tranfiated  to  fome  fuperior 
And  the  ilate  or  heaven. 

t  f  To  fit  them  for  that  Rate,  the  gifts  of  divine  grace  feem 

^rac/  ^ave  been  ablolutely  neceffary.  To  tiiem  it  was  a  ilate 
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certainly  fupernaturnl,  otherwife  a  God  of  infinite  wlidorti  Ork??*ai 
and  peifedt  goodnefs  would  not,  for  a  moment,  have  placed 
them  in  an  inferior  ftate.  But  to  enable  any  creature,  elpe- 
cially  iuch  a  cieature  as  man,  whom  an  ancient  plnloiopher 
has  juiily  fly  led  to  rife  above  its  nature , 

foreign  and  divine  aid  is  unqueftionably  requiilte :  and 
therefore,  though  we  cannot  perfuade  ourfelves  that  the  gifts 
of  the  Holy  Ghoft  conftituted  that  image  of  God  in  which 
mart  was  originally  made,  we  agree  with  bifhop  Bull,  that 
thefe  gifts  were  bellowed  upon  our  firfl  parents  to  enable 
them  to  fulfil  the  terms  of  the  covenant  under  which  they 
were  placed. 

Upon  the  whole,  we  think  it  apparent  from  the  portions  of 
ferioture  which  wc  have  examined,  that  Adam  and  Eve  were 
endued  with  fuch  powers  of  body  and  mind  as  fitted  them  to 
exercife  dominion  over  the  other  animals ;  that  thofe  powers 
Gonftituted  that  image  of  God  in  which  they  are  laid  to 
have  been  formed  ;  that  they  received  by  immediate  revela¬ 
tion  the  firft  principles  of  all  lifeful  knowledge,  and  efpecial- 
ly  of  that  fyflem  which  is  ufually  called  natural  religion  ;  that 
they  lived  for  fome  time  with,  no  other  religion,  entitled  to 
the  natural  rewards  of  piety  and  virtue,  but  ail  the  while 
liable  to  death  ;  that  they  were  afterwards  tranfiated  into 
paradise,  where  they  were  placed  under  a  new  law.  with  the 
penalty  of  death  threatened  to  the  breach  of  ir,  and  the  pro.  Ior 
mife  of  endiefs  life  if  they  fhould  faithfully  obferve  it ;  and  It  Is  there- 
that  they  were  endued  with  the  gifts  of  the  Holy  Ghofl,  tof°re  im pro¬ 
enable  them,  ir  not  wanting  to  themfelves,  to  fulfil  the  terms 
of  that  covenant,  which  has  been  improperly  termed  the^J^^  ‘ 
covenant  of  works,  fince  it  flowed  from  the  mere  grace  ot 
God,  and  conferred  privileges  on  man  to  which  the  mod 
per  ted!  human  virtue  could  lay  no  jufl  claim. 

Sect.  III.  Of  the  Fall  of  Adam ,  and.it  s  Confeqnences * 

F fom  the  preceding  account  of  the  primeval  ftate  of  marij 
it  is  evident  that  his  continuance  in  the  terreftrial  paradife, 
together  with  all  the  privileges  which  he  there  enjoyed,  were 
made  to  depend  upon  his  obfei  vance  ot  one  pofitive  precept. 

Every  ether  duty  incumbent  on  him,  whether  as  refulting 
from  what  is  called  the  law  of  his  nature,  or  from  the  exprefs^ 
command  of  his  God,  was  as  much  his  duty  before  as  after  he  \s  ;c  cn uj,p 
was  introduced  into  the  garden  of  Eden  ;  and  though  tliehe  violated 
tranfgreffion  of  any  law  would  undoubtedly  have  been°f^y  ky 
punrfried,  or  have  been  forgiven  only  in  coniequence  of  fm.^nc'o  ^ol~n<5 
ceie  repen:ance  and  amendment,  it  does  not  appear  that  ap0f,tjve. 
breach  or  the  moral  law,  or  of  the  commandment  relpedting  command, 
the  ian&ihcntion  o."  the  Sabbath-day,  would  have  been  pnnifh- 
ed  with  death,  whatever  may  be  the  import  of  that  word  in 
the  olace  where  it  is  Jtrft  threatened-  The  punifhment  was 
denounced  only  againft  eating  the  fruit  of  the  tree  of  the 
knowledge  ot  good  and  evil ;  For  “  the  Lord  God  com¬ 
manded  the  man,  faying,  of  every  tree  of  the  garden  thou, 
maytft  freely  eat,  but  of  the  tree  of  the  knowledge  of  good 
and  evil  thou  (halt  not  eat  of  it  ;  for  in  the  day  that  thou 
eateft  thereof  thou  ffialt  furely  die.”  To  the  word  death 
in  this  paflage  divines  have  affixed  many  and  different  mean¬ 
ings.  By  fome  it  is  fuppoied  to  import  a  feparation  of  the 
foul  and  body,  while  the  latter  was  to  continue  in  a  Hate  of 
confcious  exigence  ;  by  others,  it  is  taken  to  imply  annihi¬ 
lation  or  a  ilate  without  confcioufnefs  ;  by  fome,  it  is  imagin¬ 
ed  to  fignify  eternal  life  in  torments  ;  arid  by  others  a  ipi- 
titual  and  moral  deatfi,  or  a  ilate  neceifarily  iubjodt  to  fin. 


(m)  That  there  were  fuch  frequent  communications,  has  been  ffiown  to  be  in  the  liighed  degree  probable  by  the  late. 
Dr  Law  bilhop  of  Carlifie.  ’See  his  Difiourft  on  the  federal  Dif[enjathnt  of  revealed  Religion. 
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In  any  one  of  thefe  acceptations  it  denoted  fomething  new 
to  Adam,  which  he  could  not  underftand  without  an  ex¬ 
planation  of  the  term  ;  and  therefore,  as  it  was  threatened  as 
» the  punishment  of  only  one  trantgreffon,  it  could  not  be 
the  divine  intention  to  infliCl  it  upon  any  other. 

The  abftaining  from  a  particular  fruit  in  the  midft  of  a 
garden  abounding  with*  fruits  of  all  kinds,  was  a  precept 
which  at  firft  view  appears  of  ealy  obfervation  ;  and  the 
penalty  threatened  againft  the  breach  of  it  was,  in  every 
fenfe,  awful.  The  precept,  however,  was  broken  notwith- 
iianding  that  penalty ;  and  though  we  may  thence  infer  that 
our  firft  parents  were  not  beings  of  fuch  abfolute  perfeClion 
as  by  fyftem-building  divines  they  have  fometimes  been  re- 
prefented,  we  fhall  yet  find,  upon  due  confideration,  that 
the  temptation  by  which  they  were  feduced,  when  taken 
with  all  its  circumftanccs,  was  iuch  as  no  wife  and  modeft 
man  will  think  himfelf  able  to  have  refilled.  The  fhort  hi- 
ilory  of  this  important  tranfa&ion,  as  we  have  it  in  the  third 
chapter  of  the  book  of  Genefis,  is  as  follows. 

“  Now  the  ferpent  was  more  fubtilethan  any  beaft  of  the 
field  which  the  Lord  God  had  made  ;  and  he  faid  unto  the 
woman,  Yea,  hath  God  faid,  ye  fhall  rot  eat  of  every  tree  of 
the  garden  ?  And  the  woman  faid  unto  the  ferpent,  We  rpay 
cat  of  the  fruit  of  the  trees  of  the  garden;  but  of  the  fruit  of  the 
tree  which  is  in  the  midliof  the  garden,  God  hath  faid  ye  fhall 
not  eat  of  it,  neither  lhall  ye  touch  it,  left  ye  die.  And  the 
ferpent  laid  unto  the  woman,  ye  lhall  not  furely  die  :  For 
God  doth  know,  that  on  the  day  ye  eat  thereof,  then  your 
eyes  lhall  be  opened,  and  ye  lhall  be  as  gods,  knowing  good 
and  evil.  And  when  the  woman  fa<w  that  the  tree  was  good 
for  food,  and  that  it  was  pkafant  to  the  eyes,  and  a  tree  to 
be  defired  to  make  one  wife,  fhe  took  of  the  fruit  thereof, 
and  did  eat,  and  gave  alfo  ixnto  her  hufband  with  her,  and  he 
did  eat.” 

To  the  lefs  attentive  reader  this  cop.verfation  between  the 
ferpent  and  the  woman  mull  appear  to  begin  abruptly  ;  and 
ful  temp-  indee^J  it  is  not  poffible  to  leconcile  it  with  the  natural  order 
of  a  dialogue,  or  even  with  the  common  rules  of  grammar, 
but  by  fuppofing  the  tempter’s  queftion,  u  Yea,  hath  God 
faid,  ye  fhall  not  eat  of  every  tree  of  the  garden  ?”  to  have 
been  fuggefted  by  fomething  immediately  preceding  either 
in  words  or  in  figmficant  figns,  Eve  had  undoubtedly  by 
fome  means  or  other  informed  the  ferpent  that  fhe  was  for¬ 
bidden  to  eat  of  the  fruit  upon  which  he  was  probably  feall- 
ing  ;  and  that  information,  whether  given  in  words  or  in 
aClions,  mull  have  produced  the  queftion  with  which  the 
faced  hiftorian  begins  his  relation  of  this  fatal  dialogue. 
We  are  told  that  the  woman  fa<w  that  the  tree  was  good  for 
food ;  that  it  was  pleafant  to  the  eyes,  and  a  tree  to  be  defired 
to  make  one  wife;  but  all  this  Ihe  could  not  have  feen>  had 
not  the  ferpent  eaten  of  its  fruit  in  her  prefence.  In  her 
walks  through  the  garden,  it  might  have  often  appeared 
pleafant  to  her  eyes  ;  but  previous  to  experience  fhe  could 
not  know  But  that  its  fruit  was  the  moft  deadly  poifon,  far 
lefs  could  fhe  conceive  it  capable  of  conferring  wifdom. 
But  if  the  ferpent  eat  of  it  before  her,  and  then,  extolled  its 
virtues  in  rapturous  and  intelligible  language,  fhe  would  at 
once  fee  that  it  was  not  deftru&ive  of  animal  life,  and  na¬ 
turally  infer  that  it  had  very  fingular  qualities.  At  the 
moment  fhe  was  drawing  this  inference,  it  is  probable  that 
he  invited  her  to  partake  of  the  delicious  fruit,  and  that  her 
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refufal  produced  the  conference  before  us.  That  fhe  yield-  of  Af 
ed  to  his  temptation  need  excite  no  wonder  ;  for  fhe  knew  ^ani>  and 
that  the  ferpent  was  by  .nature  a  mute  animal,  and  if  he  attri.  !fs  cnn^  » 
buted  his  fpeech  to  the  virtues  of  the  tree,  fhe  might  infer,  Hucl*ce^ 
with  fome  piaufibility,  that  what  had  power  to  raife  the 
brute  mind  to  human,  might  raife  the  human  to  divine,  and 
make  her  and  her  hufband,  according  to  the  promiie  of  the 
tempter,  become  as  gods,  knowing  good  and  evil.  Milton, 
who  was  an  eminent  divine  as  well  as  the  prince  of  poets, 
makes  her  reafon  thus  with  herfelf. 

Great  are  thy  virtues,  doubtlefs,  beft  of  fruits, 

Tho’  kept  from  man,  and  worthy  to  be  admir’d ; 

Whofe  tafte,  too  long  forborne,  at  firft  eflay 

Gave  elocution  to  the  mute,  and  taught 

The  tongue  not  made  for  fpeech  to  fpeak  thy  praife. 

- For  us  alone 
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tation, 


Was  death  invented  ?  or  to  us  denied 
This  intellectual  food,  for  beads  reierved  ? 

For  beads  it  feeras  :  yet  that  one  bead  which  firft 
Hath  tailed,  envies  not,  but  brings  with  joy 
The  good  befallen  him,  author  unfufpeCt, 

Friendly  to  man,  far  from  deceit  or  guile. 

What  fear  I  then,  rather  what  know  to  fear 
Under  this  ignorance  of  good  and  evil, 

Of  God  or  death,  of  law  or  pen;  '  ? 

Here  grows  the  cure  of  all,  this  t  divine, 

Fair  to  the  eye,  inviting  to  the  ,  , 

Of  virtue  to  make  wife  ;  what  hinders  then 
To  reach,  and  feed  at  once  both  body  and  mind  ? 

Pa  adtfe  Loft ,  book  ix. 

Full  of  thefe  hopes  of  raifing  herfek  to  divinity,  and  not, 
as  has  fometimes  been  fuppofed,  led  headlong  by  a  ienfual  ap¬ 
petite,  fhe  took  of  the  fruit  and  did  eat,  and  gave  to  her  huf¬ 
band  with  her,  and  lie  did  eat.  The  great  poet  makes  Adam 
delude  hiniftF  w  th  the  fame  fophiftry  that  had  deluded  Eve, 

-and  *nfer,  that  as  the  ferpent  had  attained  the  language  and 
reafoning  powers  of  man,  they  fhould  attain 
Proportional  afeent,  which  could  not  be 
But  to  be  gods,  or  angels,  demi-gods. 

Thus  was  the  covenant,  which,  on  the  introduction  of  our  And  Jidam 
firft  parents  into  paradife,  their  Creator  was  gracioufly  plea-.ar^  Eve 
fed  to  make  with  the  .,  broken  by  their  violation  of  the  con* 
dition  011  which  they  were  advanced  to  that  fupernatural°  ^ara  ^ 
ft  ate  ;  and  therefore  the  hiftorian  tells  us,  that  left  they 
fhould  put  forth,  their  hand  and  take  alfo  of  the  tree  of  life 
and  eat.,  and  live  tor  ever,  the  Lord  God  fent  them  forth 
from,  the  garden  of  Edtn  to  till  the  ground  from  whence 
they  were  taken  (n).”  Had  they  been  fo  fent  forth  with¬ 
out  any  farther  intimation  veipeCling  their  prefent  condi¬ 
tion  or  their  future  prolpeds,  and  if  the-  death  under  which 
they  had  fallen  was  only  a  lofs  of  ’  confcioufntfs,  they  would, 
have  been  in  precilely  the  lame  ftate  in  which  they  lived  be¬ 
fore  tliey  were  placed  in  the  garden  of  Eden  ;  only  their 
minds  muft  now  have  been  burdened  with  the  inward  fenfe 
of  guilt,  and  they  muft  have  known  themlelvea  to  be  fubjeCl 
to  death  ;  of  which,  though  not  exempted  from  it  by  nature, 
they  had  probably  no  apprthenjion  t.ill  it  was  revealed  to  them 
in  the  covenant  of  life  which  they  had  fo  wantonly  broken. 

God,  however,  did  not  fend  them  forth  thus  hopelefs  and 
forlorn  irom  the  paradife  of  delights  which  they  had  fo  re- 

^  cently 


105 


(n)  The  ideas  which  this  language  conveys  are  indeed  allegorical ;  but  they  inform  us  of  this,  and  nothing  but  this* 


that  immortal  life  lOas  a  thing  extraneous  to  our  nature ,  and  not  put  into  our  pafte  ox  compofition  when  firft  faihioned  by 
the  formincr  hand  of  the  Creator.”  n '  •  r _ ^  Ai _  _ 


the  forming  hand  of  the  Creator.”  IVarlurton's  Divine  Legation ,  Book  ix.  Chap.  1 
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FalLf  A-  cently  forfeited.  He  determined  to  puniflr  them  for  their 
fcm,  and  tranfgrefilon,  and  at  the  fame  time  to  give  them  an  opportu- 
its  co  fe-  m»t  c£  recovenng  more  than  theii  loll  inheritance.  Call- 
i  quince a.  ^  therefore  the  various  offenders  before  him,  and  inquiring 

into  their  different  degrees  of  Guilt,  he  began  with  pronoun¬ 
cing  judgment  on  the  ferpent  in  terms  which  implied  that 
there  was  mercy  for  man.  44  And  the  Lord  God  faid  unto 
the  ferpent,  Becaufe  thou  hall  done  this,  thou  art  curfed 
above  all  cattle,  and  above  every  beail  of  the  field :  upon 
thy  belly  (halt  thou  go,  and  dull  fhalt  thou  eat  all  the  days 
of  thy  life  ;  and  I  will  put  enmity  between  thee  and  the 
woman,  and  between  thy  feed  and  her  feed ;  it  lhall  bruile 
106  thy  head,  and  thou  fhalt  bruife  li Is  heel.,, 

The  temp-  That  this  fentencc  has  been  fully  inflt&ed  on  the  ferpent, 

I  ter  punifh-  no  reafoning  can  be  neceffary  to  evince.  Every  fpecies' of 
that  reptile  is  more  hateful  to  man  than  any  other  terreftrial 
creature  ;  and  there  is  literally  a  perpetual  war  between 
them  and  the  human  race-  It  is  remarkable  too  that  the 
head  of  this  animal  is  the  only  part  which  it  is  fafe  to  bruife. 
His  tail  may  be  bruited,  or  even  cut  off,  and  he  will  turn 
with  fury  and  death  on  bis  adverfary ;  but  the  flighted 
broke  on  the  head  infallibly  kills  him.  That  the  ferpent, 
or  at  leafl  the  greater  part  of  ferpents,  go  on  their  belly, 
*  Vsla nay's  every  one  knows  ;  though  it  is  faid  *,  that  in  fome  parts  of 
Kev.  exam-  tlic  eafl  ferpents  have  been  feen  with  wings,  and  .others 
^candour  vvlt^  ^eet>  anc*  that  thefe  fpecies  are  highly  beautiful.  If 
tlieie  be  any  truth  in  this  flory,  we  may  fuppofe  that  thefe 
walking  and  flying  ferpents  have  been  differed  to  retain  their 
original  elegance,  that  mankind  might  ice  what  the  whole 
genus  was  before  the  curfe  was  denounced  on  the  tempter 
of  Eve :  but  it  is  certain  that  mofl  of  tbe  fpecies  have 
neither  wings'  nor  feet,  and  that  many  of  the  mofl  poifon- 
ons  of  them  live  in  burning  debars,  where  they  have  nothing 
to  eat  but  the  dull  among  which  they  crawl  ||. 

To  this  degradation  of  the  ferpent,  infidels  have.obje&ed, 
that  it  implies  the  punifhment  of  an  animal  which  was  in¬ 
capable  of  guilt ;  but  this  objection  is  founded  in  thought- 
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a  perpetual  warfare  between  his 
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11  S-e  Be- 
chart  and 
J  'liny  on 
Serpents^ 
nvit!f  Bruce' ; 


Travels,  bffnefs  aud  ignorance.  The  elegant  form  of  any  fpecies  of 
inferior  animals  adds  nothing  to  thehappinefs  of  the  animals 
tliemfelves;  the  afs  is  probably  as  happy  as  the  horfe,  and 
the  ferpent  that  crawls  as  he  that  flies.  Fine  proportions 
attradl  indeed  the  notice  of  man.  and  tend  to  imprefs  upon 
his  mind  juft  notions  of  the  wildom  and  goodnefs  of  the 
Creator  ;  but  furely  the  iymmetry  of  the  horfe  or  the  beauty 
of  the  peacock  is  more  properly  displayed  for  this  purpofe 
than  the  elegance  of  the  inilrument  employed  by  the  enemy 
of  mankind.  The  degradation  of  the  ferpent  in  the  pre¬ 
fence  of  our  firft  parents  muft  have  ferved  the  bell  of  pur- 
pofes.  If  they  had  fo  little  refle&ion  as  not  yet  to  have  dif- 
eoveted  that  he  was  only  the  inftrument  with  which  a  more 
powerful  Being  had  wrought  their  ruin,  they  would  be  con¬ 
vinced,  by  the  execution  of  this  Sentence,  that  the  forbidden 
fruit  had  no  power  in  itfelf  to  improve  the  nature  either  of 
man  or  of  beaft.  But  it  is  impoflible  that  they  could  be  fo 
flupid  as  this  objedlion  fuppofes  them.  They  doubtlefs 
knew  by  this  time  that  fome  great  and  wicked  fpirit  had 
aftuated  the  organs  of  the  ferpent ;  and  that  when  enmity 
was  promifed  to  be  put  between  its  feed  and  the  feed  of  the 
woman,  that  promife  was.  not  meant  to  be  fulfilled  by  fer¬ 
pents  occafionally  biting  the  heels  of  men,  and  by  men  in 
return  bruiting  the  heads  of  ferpents  !  If  fuch  enmity,  though 
u  has  literally  taken  place,  was  all  that  was  meant  by  this 
prediction,  why  was  not  Adam  dire£led  to  bruife  the  head 
o!  the  identical  ferpent  which  had  feduced  his  wife  ?  If  he 
could  derive  any  confolation  from  the  exerclfe  of  revenge, 
furely  it  would  be  greater  from  his  revenging  himfelf  on  his 
own  enemy,  than,  from  the  knowledge  that  there  fliould  be 


its  confs- 
quencti. 


descendants  and  the  breed  FalHrf  A- 
of  ferpents  through  all  generations. 

We  are  told,  that  when  the  foundations  of  the  earth  were 
laid,  the  morning  ftars  fang  toqetber,  and  all  the  Tons  o^  God 
fhouted  for  joy  ;  and  it  is  at  leaft  probable  that  there  would 
be  fimilar  rejoicing  when  the  fix  days  work  of  creation  was 
finifhed.  If  fo,  Adam  and  Eve,  who  were  but  a  little 
lower  than  the  angels,  might  be  admitted  into  the  chorus, 
and  thus  be  made  acquainted  with  the  exiftence  ot  good  and 
evil  i pints.  At  all  events,  we  cannot  doubt  but  their  gra¬ 
cious  and  merciful  Creator  would  inform  them  that  they  had 
a  powerful  enemy  ;  that  he  was  a  rebellious  angel  capable 
of  deceiving  them  in  many  ways;  and  that  they  ought  there¬ 
fore  to  be  conftantly  on  their  guard  again  ft  his  wiles.  They 
muft  have  known  too  that  they  were  themfelves  animated 
by  fomething  different  from  matter ;  and  when  they  found 
they  were  deceived  by  the  ferpent,  they  might  furely,  with¬ 
out  any  remarkable  flretch  of  fagacity,  infer  that  their  ma¬ 
lignant  enemy  had  a&uated  the  organs  of  that  creature  in  a. 
manner  fome  what  fimilar  to  that  in  which  their  own  fouls- 
adluated  their  own  bodies.  If  this  be  admitted,  the  degra¬ 
dation  of  the  ferpent  would  convince  them  of  the  weaknefs 
of  the  tempter  when  compared  with  their  Creator ;  and 
confirm  thtir_ hopes,  that  fincc  he  was  not  able  to  preferve 
unhurt  his  own  inftrument  of  mifehief,  he  fhould  not  be 
able  finally  to  prevail  againft  them  ;  but  that  though  he 
had  bruifed  their  heels,  the  promifed  feed  o!  the  woman 
fliould  at  laft  bruile  his  head,  and  recover  the  inheritance 
which  they  had  loft.  See  Prophecy,  n°  9,  10.  .  ^  107 

Having  thus  pnniflied  the  original  inftigator  to  evil,  the  Spence 
Almighty  Jud«e  turned  to  the  fallen  pair,  and  faid  to 
woman,  44  J  will  greatly  multiply  thy  forrow  and  thy  con-£ve> 
ception  :  in  forrow  fhalt:  thou  bnns£  forth  children  ;  and  thy 
defire  fhall  be  to  thy  hufband,  and  he  fliall  rule  over  thee. 

And  unto  Adam  he  faid,  Becaufe  thou  haft  hearkened  un¬ 
to  the  voice  of  thy  wife,  and  haft  eaten  of  the  tree  ol  which 
I  commanded  thee,  faying,  Thou  fhalt  not  eat  of  it  ;  curfed 
is  the  ground  for  thy  fake  ;  in  forrow  fhalt  thou  eat  of  it  all 
the  days  of  thy  life.  Thorns  alfo  and  thiftles  lhall  it  bring 
forth  unto  thee,  and  thou  fliall  eat  the  herb  of  the  field.  In 
the  fweat  of  thy  face  fhalt  thou  eat  bread  till  thou  return 
unto  the  ground  ;  for  out  of  it  waft  thou  taken  ;  for  duft 
thou  art,  and  unto  duft  fhalt  thou  re  turn/ 9 

Here  is  a  terrible  denunciation  of  toil  and  mifery  and 
death  upon  two  creatures  ;  who,  being  inured  to  nothing, 
and  formed  for  nothing  but  happinefs,  muft  have  felt  infi¬ 
nitely  more  horror  from  fuch  a  fcntence,  than  we,  who  are 
familiar  with  death,  intimate  with  mifery,  and  44  born  to 
forrow  as  the  fparks  fly  upward,”  can  form  any  adequate 
conception  of.  The  hardfliip  of  it,  too,  feems  to  be  aggra¬ 
vated  by  its  being  feverer  than  what  was  originally  threat¬ 
ened  againft  the  breach  of  the  covenant  of  life.  It  was  in¬ 
deed  faid,  44  In  the  day  thou  eatelt  thereof,  thou  fhalt  furely 
die  but  no  mention  was  made  of  the  woman’s  incurring 
forrow  in  conception,  and  in  the  bringing  forth  of  children  £ 
of  the  curfe  to  be  infli&ed  on  the  ground  ;  of  its  bringing 
forth  thorns  and  thiftles  inftead  of  food  for  the  ufe  of  man  ; 
and  of  Adam’s  eating  bread  in  forrow  and  the  fweat  of  his* 
face  till  he  fhould  return  to  the  dull  from  which  he  was  takem 

Thefe  feeming  aggravations,  however,,  are  in  reality  in-  An  obfeure 
fiances  of  divine  benevolence.  Adam  and  Eve  were  now  intimation 
fubje&ed  to  death  ;  but  in  the  fentence  paffed  on  the  fer-g^^.^™' 
pent,  an  obfeure  intimation  had  been  given  them  that  ^ey  ance  froru 
were  not  to  remain  for  ever  under  its  power.  It  was  there- 
fore  their  intereft,  as  well  as  their  duty,  to  reconcile  them¬ 
felves  as  much  as  poflible  to  their  fate  ;  to  wean  their  affec¬ 
tions  from  this  world,  in  which  they  were  to  live  only  for  a 
A  t  time  ^ 
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'Tall  of  A-  time ;  and  to  hope,  with  humble  confidence,  in  the  protnife 
dam,  and  Qf  their  God,  that,  noon  their  departure  from  it,  they  fliould 
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*quences*  receivec^  *nt0  *orne  better  ftate.  To  enable  them  to  wean 

- their  affe&ions  from  earth,  nothing  could  more  contribute 

than  to  combine  fenfual  enjoyment  with  for  row,  and  lay 
them  under  the  necefftty  of  procuring  their  means  of  fub- 
fiftence  by  labour,  hard  and  often  fruitlefs.  This  would  dai¬ 
ly  and  hourly  impreis  upon  their  minds  a  full  conviction  that 
the  prefen t  world  is  not  a  place  fit  to  be  an  everlafting  habita¬ 
tion  ;  and  they  would  look  forward,  with  pious  refignation, 
to  death,  as  putting  a  period  to  all  their  woes.  Had  they 
indeed  been  furnifhed  with  no  ground  of  hope  beyond  the 
grave,  we  cannot  believe  that  the  .Righteous  Judge  of  all 
the  earth  would  have  added  to  the  penalty  originally  threat¬ 
ened.  That  penalty  they  would  doubtlefs  have  inemred  the 
very  day  on  which  they  fell;  but  as  they  were  promifed  a 
deliverance  from  the  confequences  of  their  fall,  it  was  pro¬ 
per  to  train  them  up  by  fevere  difeipline  for  the  happind’s  re¬ 
served  for  them  in  a  future  date. 

After  the  paftin  >  of  their  fentence,  the  man  and  woman 
were  turned  out  into  the  world,  where  they  had  formerly 
lived  before  they  were  placed  in  the  garden  of  Eden  ;  and 
all  future  accefe  to  the  garden  was  for  ever  denied  them. 
They  were  not,  however,  in  the  fame  (late  in  which  they 
were  originally  before  their  introdu&ion  into  Paradife  : 
They  were  now  confcious  of  guilt;  doomed  to  fevere  labour; 
liable  to  forrow  and  ficknefs,  difeafe  and  death  :  and  all  thefe 
miferies  they  had  brought,  not  only  upon  themfdves,  but 
alfo,  as  we  learn  from  different  paffages  of  the  New  Tefta- 
ment,  upon  their  unborn  pofterity  to  the  end  of  time.  It 
may  feem  indeed  to  militate  againft  the  moral  attributes  of 
God,  to  infiidt  rnifery  upon  children  for  the  fins  of-their  oa- 
rents ;  but  before  any  thing  can  be  pronounced  concerning 
the  Divine  goodnefs  and  juftice  in  the  p relent  cafe,  we 
muft  know  precifely  how  much  we  fuller  in  confequence  of 
Adam’s  tranfgrdlion,  and  whether  we  have  ourfelves  any 
(hare  m  that  guilt  which  is  the  caufe  of  our  fufferings. 

1  hat  women  would  have  had  lefs  forrow  in  conception 
and  in  the  bringing  forth  of  children  ;  that  vve  fhould  have 
been  fnbjeded  t°  lefs  toil  and  exempted  from  death,  had 
exempted  mir  Farents  not  fallen  from  their  paradifaical  date — 
from  p&in  sre  truths  incontrovertible  by  him  who  believes  the  infoira- 
under  the  tion  of  the  Holy  Scriptures  ;  but  that  mankind  would  in 
that  ftate  have  been  wholly  free  from  pain  and  every  bodily 
diftrefs,  is  a  proportion  which  is  not  to  be  found  in  the 
Bible,  and  which  therefore  i:o  man  is  bound  to  believe. 
The  bodies  of  Adam  and  Eve  confided  of  fitfh,  blood,  and 
bones,  as  ours  do  ;  they  were  fur  rounded  by  material  ob- 
jedls  as  we  are  ;  'and  their  limbs  were  unquefHonably  ca¬ 
pable  of  being  fra&ured.  That  their  fouls  fhould  never  be 
Separated  from  their  bodies  while  they  abftained  from  the 
forbidden  fruit,  they  knew  from  the  infallible  promife  of 
him  who  formed  diem,  and  breathed  into  their  noftrils  the 
breath  of  life;  but  that  not  al^one  of  themfelves  or  of  their 
numerous  pofterity  fhould  ever  be  broken  by  the  fall  of  a 
ftone  or  ot  a  tree,  they  were  not  told,  and  had  no  reafon  to 
expefh  Of  fuch  fra&ures,  pain  would  furely  have  been  the 
confequence  ;  though  we  have  reafon  to  believe  that  it 
would  have  been  quickly  removed  by  fome  infallible  remedy, 
probably  by  the  fruit  of  the  tree  of  life. 

Perhaps  it  may  be  {aid,  that  if  we  fuppofe  our  fivft  pa¬ 
rents  or  their  children  to  have  been  liable  to  accidents  of 
this  kind  in  the  garden  of  Eden,  it  will  be  difficult  to  con¬ 
ceive  how  they  could  have  been  preferved  from  death,  as  a 
ftone -might  have  fallen  on  their  heads  as  well  as  on  their 
Ket,  and  have  at  once  deftroved  the  principle  of  vitality. 
But  this  can  be  fail  only  by  him  who  knows  little  of  the 
pbyfical  world,  and  itill  lefs  of  the  power  of  God.  There 
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are  many  animals  which  are  fufceptible  of  pain,  and  yet  not  pail  ‘I  A. 
eatily  killed  ;  and  man  in  oaradife  mi  rht  have  refembled 
tliefe.  At  any  rate,  we  are  fure  that  the  Omnipotent  Crea¬ 
tor  could  and  would  have  preferved  him  from  death  ;  but 
we  have  no  reafon  to  believe  that,  by  a  conftant  miracle,  he 
would  have  preferved  him  from  every  kind  of  pain.  In¬ 
deed,  if,  under  the  firft  covenant,  mankind  were  in  a  ftate 
of  probation,  it  is  certainly  conceivable  that  fome  one  indi¬ 
vidual  of  the  numerous  race  might  have  fallen  into  fin,  with¬ 
out  a&uaily  breaking  the  covenant  by  eating  the  Iruit  of 
the  tree  of  knowledge  ;  and  fuch  a  (inner  would  undoubted¬ 
ly  have  been  punifhed  by  that  God  who  is  of  purer  eyes 
than  to  behold  iniquity  :  but  how  puniftiment  could  haver 
been  inflicted  on  a  1  ting  exempted  f  rom  all  pofftbility  of  pain 
as  well  as  of  death,  we  confels  ourfelves  unable  to  imagine. 
Remorfe,  which  is  the  inseparable  confequence  of  guilt,  and 
■conftitutes  in  our  prefent  ftate  great  part  of  its  puniftiment, 
ilows  from  the  fearful  looking  for  of  judgment,  which  the 
(inner  knows  (hall,  in  a  future  ftate,  devour  the  adverfaries 
of  the  gofpel  of  Chrift  ;  but  he,  who  could  neither  fuffer 
pain  nor  death,  had  no  caufe  to  be  afraid  of  future  judge¬ 
ment,  and  was  therefore  not  liable  to  the  tortures  of  re- 
morfe.  We  conclude,  therefore,  that  it  is  a  miftake  to  fup¬ 
pofe  pain  to  have  been  introduced  into  the  world  by  the  fall 
of  our  firft  parents,  or  at  leaft  that  the  opinion  contrary  to 
ours  has  no  foundation  in  the  word  of  God. 


Xleath,  however,  was  certainly  introduced  by  their  fall  jThou^h 
for  the  infpired  apoftle  allures  us,  that  in  4 dam  all  ^  tHey  wuld 
and  again,  that  through  the  offence  of  one  many  are  dead±.  * 

But  concerning  the  full  import  of  the  word  death  in  this*v.  22. 
place,  and  in  the  fentence  pronounced  upon  our  firft  parents,  f  Rom. 
divines  hold  opinions  extremely  different.  Many  contend, v* 
that  it  includes  death  corpa  •«  \fpiritu  </,  or  mo/Wani  eternal ; 
and  that  all  mankind  are  fubje&ed  to  thefe  three  kinds  of 
death,  on  account  of  their  (hare  in  the  guilt  of  the  original 
tranfgreftion,  which  is  ufually  denominated  original  fn9  and 
confidered  as  the  fource  of  all  moral  evil. 

That  all  men  are  fubje&ed  to  death  corporal  in  confe¬ 
quence  of  Adam’s  tranfgreflion,  is  univerfally  admin ed;  but 
that  they  are  in  any  fenfe  partakers  of  his  guilt,  and  on  that 
account  fubje&ed  to  death  fpiritual  and  eternal,  has  been 
very  ftrenuoufty  denied.  To  difeover  the  truth  is  of  great 
importance  ;  for  it  is  intimately  connected  with  the  Chri- 
ftian  dodtrine  of  redemption.  We  fhall  therefore  ftate,  with 
as  much  impartiality  as  we  can,  the  arguments  commonly 
urged  on  each  fide  of  this  much  agitated  queftion  ;  but 
(hould  the  reader  perceive,  as  very  probably  he  may,  that 
we  lean  more  to  the  one  fide  than  to  the  other,  he  will  do 
well  to  (hut  our  book,  and,  difregarding  all  artificial  fy- 
ftems,  ftudy,  with  an  unbiased  mind,  the  writings  only  of 
the  prophets  and  apoftles.  ,  IIf 

Thofe  who  maintain  that  all  men  finned  in  Adam,  gene- Doctrine rf 
rally  ftate  their  do&rine  thus  :  “The  covenant  being  made«**‘ginal fin 
with  Adam  as  a  public  perfon,  not  for  liiinfelf  only  but 
for  his  pofterity,  all  mankind  descending  from  him  by  or¬ 
dinary  generation  finned  in  him  and  fell  with  him  in  that 
firft  tranfgrt  ftion  ;  whereby  they  are  deprived  of  that  or  igi¬ 
nal  righteoufnefs  in  which  he  was  created,  and  are  utterly 
indiipofed,  di Tabled,  and  made  oppofite  to  all  that  is  fptn- 
tually  good,  and  wholly  inclined  to  all  evil,  and  that  conti¬ 
nually  ;  which  is  commonly  called  original  ffn,  and  from 
which  do  pioceed  all  adlual  tranf^rc (lions,  ft)  as  we  are  by 
nature  children  of  wrath,  bond-flaves  to  Satan,  and  juftly 
liable  to  all  pufiifhments  in  this  world  and  in  that  which  is 
to  come,  even  to  evtrlafting  reparation  from  the  comfortable 
prefence  of  God,  and  to  mo  ft  grievous  torments  in  loul  and 
body,  without  intermiilion,  in  bell-fire  for  ever.” 

That  which  in  this  paflage  we  arc  fiifb  to  examine,  is  the 
3  fentence 
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Fall  of  A-  fentence  which  affirms  all  mankind  defcending  from  Adam 
by  ordinary  generation  to  have  finned  in  him  and  fallen 
with  him  in  his  firfl  tranfgreffion  ;  the  truth  of  which  is  at¬ 
tempted  to  be  proved  by  various  texts  of  Holy  Scripture. 
Thus  St  Paul  fays  exprefsly,  that  i6  by  one  man  fin  entered 
into  the  world,  and  death  by  fin  ;  and  fo  death  paffed  upon 
m  all  men,  for  that  all  have  fnned .  But  not  as  the  offenee, 
Arguments  fo  alfo  is  the  free  gift.  For  if,1  through  the  offence  of  one , 
for  it.  many  be  dead  ;  much  more  the  grace  of  God,  and  the  gift 
by  grace,  which  is  by  one  man,  Jefus  Chrift,  hath  abound¬ 
ed  unto  many  ;  and  not  as  it  was  by  one  that  finned,  fo  is 
the  gift  (for  the  judgment  was  by  one  unto  condemnation)  ; 
but  the  free  gift  is  of  many  offences  unto  juftifi  cation.  For 
if,  by  one  man’s  offence,  death  reigned  by  one;  much  more 
they,  who  receive  the  abundance  of  grace  and  of  the  gift 
of  righteoufnefs,  fhall  reign  in  life  by  one,  Jefus  Chrift. 
Therefore  as,  by  the  offence  of  one ,  judgment  came  upon  all 
men  to  condemnation  ;  even  fo,  by  the  righteoufnefs  of  One, 
the  free  gift  came  upon  all  men  unto  juftification  of  life. 
For  as  by  one  man’s  difobedience  many  nvere  made  fnners  ; 

|  Rom.  v.  f0  by  the  obedience  of  one  fhall  many  be  made  righteous  J.” 
l5  a0- Jn  this  paffage  the  apoflle  affures  us,  that  all  upon  whom 
death  hath  palled  have  finned ;  but  death  hath  paffed  upon 
infants,  who  could  not  commit  a&ual  fin.  Infants  there¬ 
fore  mull  have  finned  in  Adam,  finee  death  hath  paffed  up¬ 
on  them  ;  for  death  <(  is  the  wages  only  of  fin.”  He  tells 
uslikewife,  that  by  the  offenee  of  one,  judgment  came  upon 
all  men  to  condemnation ;  and  therefore,  finee  the  Righteous 
Judge  of  heaven  and  earth  never  condemns  the  innocent 
with  the  wicked,  we  mult  conclude,  that  all  men  partake  of 
the  guilt  of  that  offence  for  which  judgment  came  upon 
them  to  condemnation.  Tliefe  conclufions  are  confirmed 
by  his  faying  exprefsly,  that  “  by  one  man’s  difobedience 
*  Rom.  iii.  many  (/.  e.  all  mankind^  were  made finners and  elfewhere*, 
'"'4  that  “  there  is  none  righteous,  no  not  one  and  that  his 
I*  Ephefian  converts  “  were  dead  in  trefpaffes  and  fins,  and 
were  by  nature  children  of  wrath  even  as  ethers .”  The  fame 
dotftrine,  it  is  laid,  we  are  taught  by  the  infpired  writers  of 
the  Old  Teftament.  Thus  Job,  expoftulating  with  God 
for  bringing  into  judgment  with  him  fuch  a  creature  as 
man,  fays,  “  Who  can  bring  a  clean  thing  out  of  an  un¬ 
clean  ?  Not  one.”  And  Eliphaz,  reproving  the  patient  pa¬ 
triarch  for  what  he  deemed  prefumption,  afks|,  “  What  is 
man  that  he  fhould  be  clean,  or  he  who  is  born  of  a  woman 
that  he  fhould  be  righteous  ?”  From  tliefe  two  paffages  it 
13  plain,  that  Job  and  his  unfeeling  friend,  though  they  a- 
t  reed  in  little  elfe,  admitted  as  a  truth  unqueftionable,  that 
man  inherits  from  his  parents  a  finful  nature,  and  that  it  is 
impoffible  for  any  thing  born  of  a  woman  by  ordinary  ge¬ 
neration  to  be  righteous.  The  Pfahnift  talks  the  very  fame 
§Tfalmli.  language  ;  when  aeknowledging.liis  tranfgreffions,  he  fays  §, 
$•  “  Behold  I  was  fhapen  in  iniquity,  and  in  fin  did  my  mo¬ 
ther  conceive  me.”  t 

Having  thus  proved  the  fa<ft,  that  all  men  are  made  Tin¬ 
ners  by  Adam’s  difobedience,  the  divines,  who  embrace  this 
fide  of  the  queftion,  proceed  to  inquire  how  they  can  be 
partakers  in  guilt  which  was  incurred  fo  many  ages  before 
they  were  born.  It  cannot  be  by  imitation  ;  for  infants, 
according  to  them,  are  involved  in  this  guilt  before  they  be 
capable  of  imitating  any  thing.  Neither  do  they  admit 
that  fin  is  by  the  apoflle  put  for  the  confequences  of  fin, 
and  many  faid  to  be  made  finners  by  one  man’s  difobe¬ 
dience,  becaufe  by  that  difobedience  they  were  iubje&ed  to 
death,  which  is  the  wages  of  lin.  This,  wThich  they  call 
the  do&rine  of  the  Arminians,  they  affirm  to  be  contrary 
to  the  whole  fcope  and  defign  of  the  context ;  as  it  con¬ 
founds  together  fin  and  death,  which  are  there  reprefented, 
4he  one  as  the  eaufe,  and  the  other  as  the  effe<?;.  It  like- 
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wife  exhibits  the  apoflle  reafoning'  in  fueh  a  manner  as  Pall  <  f  a- 
would,  in  their  opinion,  difgrace  any  man  of  common  fenfe, 
and  much  more  an  infpired  writer ;  for  then  the  fenfe  of 
thefe  words,  “  Death  hath  paffed  upon  all  men,  for  that 
all  have  finned,”  mull  be,  death  hath  paffed  upon  all  men, 
becaufe  it  hath  paffed  upon  all  men  ;  or,  all  men  are  ob¬ 
noxious  to  death,  beeaufe  they  are  obnoxious  to  It.  The 
only  way  therefore,  continue  they,  in  which  Adam’s  pofte- 
rity  can  be  made  finners  through  his  difobedience,  is  by  the 
imputation  of  his  difobedience  to  them  ;  and  this  impu¬ 
tation  is  not  to  be  confidered  in  a  moral  fenfe,  as  the  adlion 
of  a  man  committed  by  himfelf,  whether  good  or  bad,  is 
reckoned  unto  him  as  his  own  ;  but  in  a  forenfic  fenfe,  as 
when  one  man’s  debt§  are  in  a  legal  way  placed  to  the  ac¬ 
count  of  another.  Of  this  we  have  an  inftance  in  the 
apoflle  Paul,  who  faid  to  Philemon  concerning  Oneiimus, 

“  If  he  hath  wronged  thee,  or  oweth  thee  any  thing 
(iwryu),  let  it  be  imputed  to  me,”  or  placed  to  and  put  on 
my  account.  And  thus  the  pofterity  of  Adam  are  made 
finners  by  his  difobedience  ;  that  being  imputed  to  them 
and  put  to  their  account,  as  if  it  had  been  committed  by 
them  personally,  though  it  was  not. 

Some  few  divines  of  this  fchool  are  indeed  of  opinion, 
that  the  phrafe,  “  By  one  man’s  difobedience  many  were 
made  finners,”  means  nothing  more  than  that  the  pofterity 
of  Adam,  through  his  fin,  derive  from  him  a  corrupt  na¬ 
ture.  But  though  this  be  admitted  as  an  undoubted  truth, 
the  more  zealous  abettors  of  the  fyftem  contend,  that  it  is 
not  the  whole  truth.  “  It  is  true  (fay  they)  that  all  men 
are  made  of  one  man’s  blood,  and  that  blood  tainted  with 
fin;  and  fo_a  clean  thing  cannot  be  brought  out  o^  an  un¬ 
clean.  What  is  born  of  the  flefh  is  flefli,  carnal  and  cor¬ 
rupt  :  every  man  is  conceived  in  fin  and  fhapen  in  iniquity  ; 
but  then  there  is  a  difference  between  beirg  made  fnners  and 
becoming  finful.  The  one  refpe&s  the  gui.t,  the  other  the 
pollution  of  nature  ;  the  one  is  previous  to  the  other,  and 
the  foundation  of  it.  Men  receive  a  corrupt  nature  from 
their  immediate  parents;  but  they  are  made  finners,  not  by 
any  a&of  their  difobedience,  but  omy  by  the  imputation  of 
the  fin  of  Adam.” 

To  confirm  and  illuftrate  this  dodlrine  of  imputed  fin, 
they  obferve,  that  the  word  xalerUiro-ou,  ufed  by  the  apoftle, 
fignifies  covf  ituted  in  a  judicial  way,  ordered  and  appointed 
in  the  difpenfation  of  things  that  fo  it  fhould  be  ;  juft  as 
Chrift  wa3  made  fin  or  a  (inner  by  imputation,  or  by  that 
conftitution  of  God  which  laid  upon  him  the  fins  of  all  his 
people,  and  dealt  with  him  as  if  he  had  been  the  guilty  per- 
lon.  That  this  is  the  fenfe  of  the  paffage,  they  argue  fur¬ 
ther  from  the  punifhment  infli&ed  011  men  for  the  fin  of 
Adam.  The  punifhment  threatened  to  that  fin  was  death  ;  T]  c  1 ,  1 
which  includes  death  corporal,  moral,  and  eternal.  Corpo-ment  ( • 
ral  death,  fay  they,  is  allowed  by  all  to  be  fuffered  on  ac-Pute(1d 
count  of  the  fin  of  Adam  ;  and  if  fo,  there  muft  be  guilt, 
and  that  guilt  made  over  to  the  fufferer,  which  can  be  done 
only  by  imputation .  A  moral  death  is  no  other  than  the 
lofs  of  the  image  of  God  in  man,  which  confifted  in  lighte* 
oufnefs  and  holinefs  ;  and  particularly  it  is  the  lofs  of  ori¬ 
ginal  righteoufnefs,  to  which  fucceeded  unrighteoufnefs  anil 
unholinefs.  It  is  both  a  fin  and  a  punifhment  for  fin  ;  and 
finee  it  comes  upon  all  men  as  a  punifhment,  it  muft  luppofe 
preceding  fin,  which  can  be  nothing  but  Adam’s  dilohe- 
dience  ;  the  guilt  of  which  is  made  over  to  his  pofterity  by 
imputation.  This  appears  flill  more  evident  from  the  pofie- 
rity  of  Adam  being  made  liable  to  eteinal  death  in  confe- 
quence  of  his  tranfgreffion  ;  for  the  wages  of  fin,  we  are 
affured,  is  death,  even  death  eternal,  which  never  can  be  in- 
ffidled  cn  guiltlefs  perfons.  But  from  the  paffage  before  us 
we  learn;  that  “  by  the  offence  of  one  j  adgmeiU  came  upon 
3  L  aU 
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all  men  to  condemnation  and  therefore  the  guilt  of  that 
offence  mult  be  reckoned  to  all  men,  or  they  could  not  be 
juftly  condemned  for  it.  That  Adam’s  fin  is  imputed  to 
his  pofterity,  appears  not  only  from  the  words,  “  by  one 
man’s  difobedienee  many  were  made  fmr.ers but  likewife 
from  the  oppofite  claufe,  “  fo  by  the  obedience  of  One  fhall 
many  be  made  righteous  for  the  many  ordained  to  eter¬ 
nal  life,  for  whom  Chrift  died,  are  made  righteous,  or  jufti- 
fed,  only  through  the  imputation  of  his  righteoufnefs  to 
them;  and  therefore  it  follows,  that  all  men  are  made  Tinners 
only  through  the  imputation  of  Adam’s  difobedienee. 

To  this  dodlrine  it  is  faid  to  be  no  objection  that  Adam’s 
pofterity  were  not  in  being  when  his  lin  was  committed  ; 
for  though  they  had  not  then  a&ual  being,  they  had  yet  a 
virtual  and  reprefentativc  one.  They  were  in  him  both  fe - 
mlnally  and  federally ,  and  finned  in  him*  ;  juft  a  5  Levi  was 
in  the  loins  of  Abraham,  ?.nd  paid  in  him  tithes  to  Melchi- 
zedeck  f.  From  Adam,  as  their  common  parent,  they  de¬ 
rive  a  cornipt  nature;  but  it  is  only  from  him,  as  their  fe¬ 
deral  head,  that  they  derive  a  {hare  of  his  guilt,  and  are 
fubjedled  to  his  punifhment.  That  he  was  a  federal  head 
to  all  his  pofterity,  the  divines  of  this  fchool  think  evident 
from  his  being  called  a  figure  of  Chrift  J  ;  and  the  ftrft  A- 
dam  deferibed  as  natural  and  earthly,  in  contradiftindion  to 
Chrift  the  fecond  Adam  deferibed  as  fpiritual  and  the  Lord 
from  heaven  ;  and  from  the  punifhment  threatened  againft 
his  fzn  being  ir.flided  not  on  himfelf  only,  but  on  all  his 
fucceeding  offspring.  He  could  not  he  a  ftgure  of  Chrift, 
fay  they,  merely  as  a  man  ;  for  all  the  Tons  of  Adam  have 
been  men  as  well  as  he,  and  in  that  fenfe  were  a*s  much  fi¬ 
gures  of  Chrift  as  he  ;  yet  Adam  and  Chrift  are  conftantly 
contrafted,  as  though  they  had  been  the  only  two  men  that 
ever  exifted,  becaufe  they  were  the  only  two  heads  of  their 
refpedive  offspring.  He  could  not  be  a  ftgure  »f  Chiift 
on  account  of  his  extraordinary  produdion  ;  for  though 
both  were  produced  in  ways  uncommon,  yet  each  was 
brought  into  the  world  in  a  way  peculiar  to  himfelf.  The 
iirft  Adam  was  formed  of  the  duft  of  the  ground  ;  the  fe¬ 
cond,  though  not  begotten  by  a  man,  was  born  of  a  wo¬ 
man.  They  did  not  therefore  refemble  each  other  in  the 
manner  of  their  formation,  but  in  their  office  as  covenant- 
heads  ;  and  in  that  alone  the  comparifon  between  them  is 
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No  caufc  Nor  have  any  oflthe  pofterity  of  Adam,  it  is  faid,  reafon 
of  com-  t0  complain  of  fuch  a  procedure.  Had  he  flood  in  his  in- 
thi^confti  they  wouhi  have  been,  by  his  ftanding,  partakers  of 

tution  of  all  his  happinefs  ;  and  therefore  fhould  not  murmur  at  re- 
thingf.  ceiving  evil  through  his  fall.  If  this  do  not  fatisfy,  let  it 
be  confidered,  that  fmee  God,  in  his  infinite  wifdom, 
thought  proper  that  men  ffiould  have  a  head  and  reprefeii* 
tative,  in  whofe  hands  their  good  and  happinefs  fhould  be 
placed,  none  could  be  fo  fit  for  this  high  ftation  as  the  com¬ 
mon  parent,  made  after  the  image  of  God,  fo  wife,  fo  holy, 
juft,  and  good.  Laftly,  to  filcnce  ail  objedions,  let  it  be 
remembered,  that  what’  God  pave  to  Adam  as  a  fedeial 
head,  relating  to  himfelf  and  his  pofterity,  he  gave  as  the 
Sovereign  of  the  univerfe,  to  whom  no  created  being  has  a 
*  See  Gill's  right  to  aftc,  “  What  doft  thou*  ?” 

Jiody  of  J)i-  Such  are  the  confequences  of  Adam’s  fall,  and  fuch  the 
rvimiy.  dodrine  of  original  fin,  as  maintained  by  the  more  rigid 
followers  of  Calvin.  That  great  reformer,  however,  was 

1 17  not  the  author  of  this  dodrine.  It  had  been  taught,  fo 
St  Augiif-  ear]y  as  in  the  beginning  of  the  fifth  century,  by  St  Au- 
tho/of this Su^ne>  t^ie  celebrated  biftiop  of  Hippo  (fee  Augustine); 
doiitrine,  and  the  authority  of  that  father  had  made  it  more  or  lefs 

prevalent  in  both  the  Greek  and  Roman  churches  long  be¬ 
fore  the  Reformation.  Calvin  was  indeed  the  moft  eminent 
modern  divine  by  whom  it  has  been  held  in  all  its  rigour; 
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and  it  conftitntes  one  great  part  of  that  theological  fyftem  Fall  of  A- 
which,  from  being  taught  by  him,  is  now  known,  by  the 
name  of  Calvinlfm .  Thofe  by  whom  it  is  embraced  main-  quei^eJ 

tain  it  with  zeal,  as,  in  their  opinion,  forming,  together  with  ' - y-— si 

the  other  tenets  of  their  mailer,  the  only  pure  fyftem  of 
evangelical  truths  ;  but  it  hath  met  with  much  oppofition 
in  lome  of  the  Lutheran  churches,  as  well  as  from  private 
divines  in  the  church  of  England,  and  from  the  gitat  bo¬ 
dy  of  Dutch  remonftrants  (fee  Calvinism,  Arminians, 
and  Synod  of  Dort)  ;  and  of  their  objedions  it  is  now 
our  duty  to  give  a  candid  view,  as  well  as  of  the  dodnne 
which  they  fubilitute  in  its  {lead.  ns 

They  begin  then  with  alleging,  that  if  it  was  as  fovfe- Objections 
reign  of  the  univerfe  that  God  gave  to  Adam  what  he  re-t0it’ 
ceived  in  paradife  relating  to  himfelf  and  his  pofterity,  A'¬ 
dam  could  in  no  fenfe  of  the  words  be  a  federal  head;  be¬ 
caufe,  upon  this  fuppofition,  there  was  no  covenant.  The 
Soveieign  of  the  Univerfe  may  unqueftionably  difpenfe  his 
benefits,  or  withhold  them,  as  feems  expedient  to  his  infinite 
wifdom  ;  and  none  of  his  fubjeds  or  creatures  can  have  a 
right  to  fay  to  him,  What  doft  thou  ?  But  the  difpenfing 
or  withholding  of  benefits  is  a  tranfadion  very  different 
from  the  entering  into  covenants  ;  and  a  judgment  is  to  be 
formed  of  it  upon  very  different  principles.  Every  tiling 
around  us  piodaims  that  the  Sovereign  of  the  Univerfe  is  a 
being  of  perfed  benevolence  ;  but,  fay  the  difciples  of  the 
fchool  now  under  confideration,  the  difpenfation  given  to 
Adam  in  paradife  was  fo  far  from  being  the  offspring  of 
benevolence,  that,  as  it  is  linderftood  by  the  followers  of 
Calvin,  it  cannot  poffibly  be  reconciled  with  the  eternal  laws 
of  equity.  The  felf-exiftent  and  all-fufficient  God  might 
or  might  not  have  created  fuch  a  being  as  man ;  and  in  ei¬ 
ther  cafe  there  would  have  been  no  reafon  for  the  queftion 
“  What  doft  thou  ?”  But  as  foon  as  he  determined  to  cieate 
him  capable  of  happinefs  or  mifery,  he  would  not  have  been 
either  benevolent  or  juft,  if  he  had  not  placed  him  in  a  flate 
where,  by  his  own  exertions,  he  might,  if  he  chofc,  have  a 
greater  firare- of  happinefs  than  of  mifery,  and  find  his  ex- 
iftence,  upon  the  whole,  a  bleffing.  They  readily  acknow¬ 
ledge,  that  the  exiftence  of  any  created  being  may  be  of 
longer  or  fhorter  duration,  according  to  the  good  pkafure 
of  the  Creator  ;  and  therefore  they  have  no  objedlion  to  the 
apoftolic  do^lrine,  that  u  in  Adam  all  die  for  immortali¬ 
ty  being  not  a  debt,  but  a  free  gift ,  may  be  bellowed  upon 
any  terms  whatever,  and  with  perfedl  juftice  withdrawn 
when  thefe  terms  are  not  complied  with.  Between  death, 
however,  as  it  implies  a  lofs  of  confcioufncfs,  and  the  ex¬ 
treme  mifery  of  eternal  life  in  torments,  there  is  an  immenfe 
difference.  To  death  ail  mankind  might  juftly  be  fubjedl- 
ed  through  the  offence  of  one  ;  becaufe  they  had  originally 
no  claim  of  right  to  be  exempted  from  it,  though  that  one 
and  they  too  had  remained  for  ever  innocent:  but  eternal as ^con- 
life  in  torments  is  a  punifhment  which  a  God  of  juftice  and  fiftent  with 
benevolence  can  never  inflidt  but  upon  perfonal  guilt  of  the  the  juftice 
deepeft  die.  That  we  can  perfonally  have  incurred  guilt  °I  Go<l* 
from  a  crime  committed  fome  thoufands  of  years  before  we 
were  born,  is  impoffible.  It  is  indeed  a  notion,  if  fuch  a 
notion  can  be  formed,  as  contrary  to  Scripture  as  to  reafon 
and  common  fenfe:  for  the  apoftle  exprefsly  informs  us  *,  *irJohniiu 
“  that  fin  is  the  tranfgreffion  of  fome  law;”  and  the  fin  of4* 

Adam  was  the  tranfgreffion  of  a  law  which  it  was  never  in 
our  power  either  to  obferve  or  t®  break.  Another  apoftle f  f  Rom.  k* 
affures  us,  that  “  where  no  law  is,  there  is  no  tranfgreffion  j”1^* 
but  there  is  now  no  law,  nor  has  been  any  thefe  5000  years, 
forbidding  mankind  to  eat  of  a  particular  fruit;  for,  accord¬ 
ing  to  the  Calvinifts  themfelvesj,  Adam  had  no  foonerf  Gill's  Bo- 
committed  his  firft  fin,  by  which  the  covenant  with  him 
broken,  than  he  ceafed  to  be  a  covenant-head.  The  1 ? 
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Fall  of  given  him  was  no  more  ;  the  promife  of  life  by  it  ceafed  ; 

I  dam, and  ancj  jts  fan&ion,  death,  took  place.  But  if  this  be  fo,  how 

I  tierce* *  *s  itpoflible  that  his  unborn  poflerity  fhould  be  under  a  law 
w— y^—  which  had  no  exigence,  or  that  they  fhould  be  in  a  worfe 
ffate  in  confequence  of  the  covenant  being  broken,  and  its 
promife  having  ceafed,  than  he  himfelf  was  before  the  cove¬ 
nant  was  firft  made  ?  He  was  originally  a  mortal  being,  and 
was  promifed  the  fupernatural  gift  of  immortality  on  the 
fingle  condition  of  his*ahflaining  from  the  fruit  of  the  tree 

of  knowledge  of  good  and  evil.  From  that  fruit  he  did  not 

abflain  ;  but  by  eating  it  fell  back  into  his  natural  flate  of 
mortality.  Thus  far  it  is  admitted  that  his  poflerity  fell 
with  him  ;  for  they  have  no  claim  to  a  fupernatural  gift 
The  ferin-  which  be  had  forfeited  by  his  tranfgreffion.  But  we  cannot 
:  ture,  and  admit,  fay  the  divines  of  this  fchool,  that  they  fell  into  his 
the  nature  guilt  ;  for  to  render  it  poffible  for  a  man  to  incur  guilt  by 
of  things.  t|ie  tranfgreffion  of  a  law,  it  is  neceffary  not  only  that  he 
have  it  in  his  power  to  keep  the  law,  but  alfo  that  he  be 
capable  of  tranfgrefiing  it  by  a  voluntary  deed.  But  furely 
no  man  could  be  capable  of  voluntarily  eating  the  forbidden 
fruit  £GCO  years  before  he  himfelf  or  his  volitions  exiffied. 
The  followers  of  Calvin  think  it  a  fufficient  objection  to  the 
doctrine  of  trtuifubflantiation,  that  the  fame  numerical  body 
cannot  be  in  different  places  at  the  fame  inflant  of  time. 
But  this  ubiquity  of  body,  fay  the  remonflraivts,  is  not  more 
palpably  abiurd,  than  the  fuppofition  that  a  man  could  ex¬ 
ert  volitions  before  lie  or  his  will  had  any  exiflence.  If  in¬ 
deed  there  be  any  difference  between  the  two  cafes,  it  is  in 
favour  of  the  Catholic  doctrine  of  the  real  prefence  ;  for  we 
are  by  no  means  fo  intimately  acquainted  with  the  internal 
iubflance  of  body,  and  wliat  can  be  predicated  of  it,  as  we 
are  with  the  nature  of  guilt  and  the  exercife  of  volition. 
Thefe  we  know  thoroughly  as  they  really  are  in  themfelves ; 
T3I  the  former  only  relatively  as  it  is  feen  in  its  qualities, 
i The  word  Nor  will  the  introduction  of  the  word  imputation  into  this 
[jmputa-  important  queftion  remove  a  fingle  difficulty.  For  wliat  is 
I  moves ^10  **  t^at  we  mean  ky  ^ayinR  ^at  the  fln  °f  Adam  is  imputed 
difficulties  to  ^is  poflerity?  Is  the  guilt  of  that  fin  transferred  from  him 
to  them  ?  So  furely  thought  Dr  Gill,  when  he  laid  that  it 
is  made  over  to  them.  But  this  is  the  fame  abfurdity  as  the 
making  over  of  the  fenfible  qualities  of  bread  and  wine  to 
the  internal  fubflance  of  our  Saviour’s  body  and  blood ! 
This  imputation  either  found  the  poflerity  of  Adam  guilty 
of  his  fin,  or  it  made  them  fo.  It  could  not  find  them  guil¬ 
ty  for  the  reafon  already  afiigned ;  as  well  as  becaufe  the 
apoflle  fays  exprefsly,  that  for  the  offence  of  one  judgment 
came  upon  all  men,  which  would  not  be  true  had  all  offend¬ 
ed.  It  could  not  make  them  guilty  ;  for  this  reafon,  that 
if  there  be  in  phyfics  or  metaphyfics  a  fingle  truth  felf-evi- 
dent,  it  is,  that  the  numerical  powers,  actions,  or  qualities, 
of  one  being  cannot  poffibly  be  transferred  to  another,  and 
be  made  its  powers,  actions,  or  qualities  Different  beings 
may  in  diftaat  ages  have  qualities  of  the  fame  kind  ;  but  as 
eafily  may  4  and  3  be  made  equal  to  9,  as  two  beings  be 
made  to  have  the  fame  identical  quality.  In  Scripture  we 
nowhere  read  of  the  actions  of  one  man  being  imputed  to 
another.  44  Abraham  (we  are  told)  believed  in  God,  and 
it  was  counted  to  him  for  righteoufnefs 5”  but  it  was  his 
own  faith,  and  not  the  faith  of  another  man,  that  was  fo 
counted.  “To  him  that  worketli  not,  but  believeth,  his 
faith  (not  another’s)  is  imputed  for  righteoufnefs.”  Anti 
of  our  faith  in  him  that  raifed  Chrifl  from  the  dead,  it  is 
laid,  that  44  it  fhall  be  imputed,  not  to  our  fathers  or  our 
in  children,  but  to  us  for  righteoufnefs.” 

Meaning  of  When  this  phrafe  is  ufed  with  a  negative,  not  only  is  the 
^  man’s  own  perfonal  f:n  fpoken  of,  but  the  non-imputation 
ture.  *'in  means  nothing  more  but  that  it  brings  not  upon 

the  finner  condign  punifkment.  Thus  when  Shemei  44  laid 
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unto  David,  Let  not  my  lord  impute  iniquity  unto  me  it  °*  a- 

could  not  be  his  meaning  that  the  king  fhould  not  think 

that  he  had  offended  ;  for  with  the  fame  breath  he  added,  tj|ltnces. 

“  Neither  do  thou  remember  that  which  thy  fervant  did  per-  1— v-— 
verfely ,  the  day  that  my  lord  the  king  went  out  of  Jerufa- 
lem,  that  the  king  fhould  take  it  to  his  heart.  For  thy 
fervant  doth  know  that  I  have  Jinned Here  he  plainly 
confeffes  hio  fin,  and  declares,  that  by  intreating  the  king 
not  to  impute  it  to  him ,  he  wifhed  only  that  it  fhould  not  be 
fo  remembered  as  that  the  king  fhould  take  it  to  heart,  and 
punifh  him  as  his  perverfenefs  deferved.  When  therefore  it 
is  faid  *,  that  “  God  was  in  Chrifl  reconciling  the  world  to  *  2  c0r.  v. 
himfelf,  not  imputing  to  them  their  iniquities,  the  meaningly, 
is  only  that  for  Chrifl’s  fake  he  was  pleafed  to  exempt  them 
from  the  punifhment  due  to  their  fins.  In  like  manner, 
when  the  prophet,  foretelling  the  fufferings  of  the  Mefliah, 
fays,  that  “  the  Lord  laid  on  him  the  iniquity  of  us  all,” 
his  meaning  cannot  be,  that  the  Lord  by  imputation  made  hi3 
immaculate  Son  guilty  of  all  the  fins  that  men  have  ever 
committed  ;  for  in  that  cafe  it  would  not  be  true  that  the 
“jufl  fuffered  for  the  unjufl,”  as  the  apoflle  exprefsly 
teaches  §  :  but  the  fenfe  of  the  verfe  mufl  be  as  Bifhop  Co-$j  peteriiL 
verdale  tranflated  it,  64  through  him  the  Lord  pardoneth  all  18. 
our  fins.”  This  interpretation  is  countenanced  by  the  an¬ 
cient  verfion  of  the  Seventy,  K7t  Kup/or  *■«<»« Jax fv  ocvh*  7 «/c 
ductphciic  n/u.cov  •  words  whieh  exprefs  a  notion  very  different 
from  that  of  imputed  guilt.  The  Mefliah  was,  without  a 
breach  of  jnfliee,  delivered  for  fins  of  which  he  had  volunta¬ 
rily  offered  to  pay  the  penalty  ;  and  St  Paul  might  have 
been  juflly  charged  by  Philemon  with  the  debts  of  Onefi- 
mus,  which  he  had  defired  might  be  placed  to  his  account. 

Had  the  apoflle,  however,  expreffed  no  fucli  defire,  furely 
Philemon  could  by  no  deed  of  his  have  made  him  liable  for 
debts  con  traced  by  another  ;  far  lefs  could  lie  by  imputation , 
whatever  that  word  may  mean,  have  made  him  virtually 
concur  in  the  contracting  of  thofe  debts.  jut  fo  it  feems  to 
be  with  re fp e 61  to  the  fufferings  of  Chrifl  for  the  fins  of 
men  :  He  could  not  have  been  juflly  fubjected  to  fuffer- 
ing  without  his  pwn  confent ;  and  he  could  not  poffibly 
have  been  made  guilty  of  the  fins  of  thofe  fer  whom  he  fuf¬ 
fered. 

The  doctrine  of  imputed  guilt  therefore,  as  underffood 
by  the  Calvinifls,  is,  in  the  opinion  of  their  opponents,  with¬ 
out  foundation  in  Scripture,  and  contrary  to  the  nature  of 
things.  It  is  an  impious  abfurdity  (fay  they),  to  which  the 
mind  can  never  be  reconciled  by  the  hypothecs,  that  all  men 
were  in  Adam  both  feminally  and  federally,  and  firmed  in 
him,  as  Levi  paid  tithes  to  Melchizedeck  in  tiie  loins  of  A- 
braham.  The  apoflle,  >vhen  he  employs  that  argument  to 
leffen  in  the  minds  ofliis  countrymen  the  pride  of  birth  and 
the  lofty  opinions  entertained  of  their  prieithood,  plainly  in¬ 
timates,  that  he  was  ufing  a  bold  figure,  and  that  Levi’s 
paying  tithes  is  not  to  be  under  flood  in  a  flrict  and  literal 
fcnXe.  44  Now  confider  (fays  he)  how  great  this  man  was, 
unto  whom  even  the  patriarch  Abraham  gave  the  tenth 
of  the  fpoils.  And,  as  I  may  fo  fay ,  Levi  alfo,  who 
receiveth  tithes,  paid  tithes  in  Abraham  :  for  he  was  yet 
in  the  loins  of  his  father  when  Melchizedeck  met  him.” 

This  is  a  very  good  argument  to  prove  that  the  Levitical 
priefthood  was  inferior  in  dignity  to  that  of  Melchizedeck  ; 
and  by  the  apoflle  it  is  employed  for  no  other  purpofe. 

Levi  could  not  be  greater  than  Abraham,  and  yet  Abra¬ 
ham  was  inferior  to  Melchizedeck.  This  is  the  whole  of  St 
Paul’s  reafoning,  which  lends  no  fupport  to  the  doctrine  of  123 
original  fin,  unlefs  it  can  be  fhown  that  Levi  and  all  his 
feendants  contracted  from  this  circumftance  fuch  a  flrong  tranfrnitrci 
propenfity  to  the  paying  of  tithes,  as  made  it  a  matter  offrom  father 
extreme  difficulty  for  them,  in  every  fubfequent  generation,  to  fon. 

3  L  1  'to 


452 

Fail  of  A-  to  comply  with  that  part  of  the  divine  law  whieh  conftitu- 
dam,  and  ted  them  receivers  of  tithes.  That  all  men  were  feminaliy 
qucnces"  ln  Adam,  *s  granted  >  and  it  is  like  wife  granted  that  they 

ta _ ,1  may  have  derived  from  him,  by  ordinary  generation,  difeafed 

and  enfeebled  bodies  :  but  it  is  as  impofiible  to  believe  that 
moral  guilt  can  be  tranfnfitted  from  father  to  fon  by  the 
phyfical  a£l  of  generation,  as  to  conceive  a  fcarlet  colour  to 
be  a  cube  of  marble,  or  the  found -or  a  trumpet  a  cannon 
ball.  That  Adam  was  as  fit  a  perfon  as  any  other  to  be 
entmfted  with  the  good  and  happinefs  of  his  pofterity,  may 
be  true  ;  but  there  is  no  litn efs  whatever,  according  to  the 
Arminians,  in  making  the  everlafting  happinefs  or  mifery  of 
a  whole  race  depend  upon  the  condudi  of  any  fallible  indi¬ 
vidual.  u  That  any  man  flrould  fo  reprefent  me  (fays  Dr 

*  T)o8rine  Taylor  that  when  he  is  guilty,  I  am  to  be  reputed 
of  Original  guilty  ;  when  he  tranfgreffes,  I  fhall  be  accountable  and  pu- 
£m}  part  iii.  n for  tranfgreffion  ;  and  this  before  I  am  born, 

and  confequently  before  I  am  in  any  capacity  of  knowing, 
helping,  or  hindering,  what  he  doth  :  all  this  every  one  who 
ufeth  his  underftanding  mult  clearly  fee  to  be  falfe,  unrea¬ 
sonable,  and  altogether  inconfiftent  with  the  truth  and 
goodnefs  of  God.”  And  that  no  fuch  appointment  ever 
had  place,  he  endeavours  to  prove,  by  Ihowing  that  the 
texts  of  Scripture  upon  whieh  is  built  the  dodtrine  of  the 
Calvinifls  refpedting  original  fin,  will  each  admit  of  a  very 
,a4  different  interpretation. 

The  feveral  One  of  the  flrongeft  of  thefe  texts  is  Romans  v.  19. 
ti  xt^on  winch  we  have  already  quoted,  and  which  our  author  thus 
define  is  exP^ains*  obferves,  that  the  apoftle  was  a  Jew,  famili- 

built  capi!-  arT  acquainted  with  the  Hebrew  tongue ;  that  he  wrote 
*hk-  of  adif-his  epiftle  as  well  for  the  ule  of  his  own  countrymen  refi- 
ferent  in-  ding  in  Rome,  as  for  the  benefit  of  the  Gentile  converts  ; 
tit*1615*”  an<^  t^iat  thmZh  mat^e  u^e  °f  the  Greek  language,  as 
moff  generally  under  flood,  he  frequently  employed  Hebrew 
idioms.  Now  it  is  certain  that  the  Hebrew  words  nxon 
and  1W>  “  fin  and  iniquity,”  are  frequently  ufed  in  the  Old 
Teftament  to  fignify  fujfering ,  by  a  figure  of  fpeech  which 
puts  the  effedl  for  the  caufe;  and  it  isfurely  more  probable, 
that  in  the  verfe  under  confideration,  the  apoftle  ufed  the 
correfponding  Greek  word  « in  the  fame  Hebrew 
fenie,  than  that  he  meant  to  contradidl  what  he  had  laid 
in  the  former  verfe,  by  teaching  that  all  men  were  made 
guilty  of  an  adl  of  difobcdience  committed  thoufands  of 
years  before  the  majority  of  them  had  any  being.  In  the 
preceding  verfe  lie  lays,  “  that  by  the  offence  of  one,,  judge¬ 
ment  came  upon  all  men  to  condemnation.”  But  this  can¬ 
not  be  true,  it  by  that  offence  all  men  were  made  finners  ; 
for  then  judgment  muft  have  come  upon  each  for  his  own 
ftiare  in  the  original  difobedienee.  “  Any  one  may  fee 
(fays  our  author)  that  there  is  a  vaft  difference  between  a 
man’s  making  himftlf  a  finner  by  his  own  wicked  adl,  and 
his  being  made  a  dinner  by  the  wicked  a£l  of  anotl+r.  In 
the  latter  caie,  he  can  be  a  finner  in  no  other  fenfie  but  as 
he  is  a  fufferer  ;  juft  as  Lot  would  have  been  made  a  finner 
with  the  Sodomites,  had  he  been  confumed  in  the  iniquity 
$  Cer.  xix.  t^le  citY  §  ’>  an<*  as  the  fubje&s  of  Abimelech  would  have 
35.  been  made  finners,  had  he,  in  the  integrity  of  his  heart, 

*  Gen.  xx.  comm‘tted  adultery  with  Abraham’s  wife-*.  That  the 

people  iff  Gerar  could  have  contracted  any  real  gilt  from  the 
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adultery  of  their  fovereign,  or  that  he,  by  lying  with  a  woman  fall  of  A- 
whom  he  had  reafon  to  believe  to  be  not  the  wife  but  the  dam,  and 
filter  of  another  man,  would  have  incurred  all  the  moral  tur- 
pitude  of  that  crime,  are  pofitions  jvhich  cannot  be  main-  ^  f 
tained.  Yet  he  fays,  that  Abraham  had  brought  upon  him 
and  on  his  kingdom  a  great  fin  ;  though  it  appears,  from 
comparing  the  6th  verfe  with  the  i  7th  and  1 8th,  that  he 
had  not  been  brought  under  fin  in  any  other  fenfe  than  as 
he  was  made  to  fuffer  for  taking  Sarah  into  hishoufe.  '  In 
this  fenfe,  “  Chrift,  though  we  are  lure  that  he  knew  no 
fin,  was  made  fin  for  us,  and  numbered  with  the  tranfgref- 
fors,”  becaufe  he  fuffered  death  for  us  on  the  crofs  ;  and  in 
this  fenfe  it  is  true,  that  by  the  difobedienee  of  Adam  all 
mankind  were  made  finners,  becaufe,  in  confequence  of 
his  offence,  they  were  by  the  judgment  of  God  made  fub- 
jedt  to  death. 

But  it  may  be  thought  that  this  interpretation  of  the 
words  fin  and  finners ,  though  it  might  perhaps  be  admitted 
in  the  19th  verfe,  cannot  be  fuppoied  to  give  the  apoftle’s 
real  meaning,  as  it  would  piake  him  employ  in  the  1 2th 
verfe  an  abfurd  argument,  which  has  been  already  noticed. 

But  it  may  perhaps  be  poflible  to  get  quit  of  the  abfurdity, 
by  examining  the  original  text  inftead  of  our  tranflation. 

The  words  are,  K0CI  ovlag  ug  nccvlag  Ctvbpwovg  0  Sra.\ahg 

«  *avhg  rfiidfo*.  In  order  to  afeertain  the  real  fenfe  of 
thefe  words,  the  firft  thing  to  be  done  is  to  difeover  the  an¬ 
tecedent  to  the  relative  d.  Our  tranflators  feem  to  con- 
fider  it  as  ufed  abfolutely  without  any  antecedent  ;  but  this 
is  inaccurate,  as  it  may  be  queftioned  whether  the  relative 
was  ever  ufed  in  any  language  without  an  antecedent  either 
expreffed  or  underftood.  Accordingly,  the  Calvinilt  critics, 
and  even  many  Remonftrants,  conlider  005-  avfyayrov  in  the 
beginning  of  the  verfe  as  the  antecedent  to  f  in  the  end  of  it, 
and  tranflate  the  claufe  under  confideration  thus  :  <s  And  io 
death  hath  paffed  upon  all  men,  in  whom  (viz.  Adam)  all 
have  finned.”  however,  ftands  much  nearer  to  « 

than  avfyoTrov  ;  and,  being  of  the  fame  gender,  ought,  we 
think,  to  be  confidered  as  its  real  antecedent :  but  if  io,  the 
claufe  under  confideration  fnould  be  thus  tranflated  :  “  and 
fo  death  hath  palled  upon  all  men,  unto  which  fo)  all  have 
finned,  or,  as  the  Arminians  explain  it,  have  iufftred.  If  this 
criticifin  be  admitted  as  juft,  o  mull  be  contidered  as 
.Handing  here  under  a  particular  emphafis,  denoting  the  iit> 
moll  length  of  the  confequences  or  Adam’s  fin  ( p )  ;  as  if 
the  apoftle  had  faid,  “  fo  far  have  the  confequences  of  A- 
dam’s  fin  extended,  and  fpread  their  influence  among  man¬ 
kind,  introducing  not  only  a  curfe  upon  the  earth,  and  fur¬ 
row  and  toil  upon  its  inhabitants,  but  even  death,  univer¬ 
sal  death,  in  every  part,  and  in  all  ages  of  the  world.” 

His  words  (fay  the  Rt  men  ft  rants)  will  unqueftionably  bear 
til’s  fenie  ;  and  it  is  finely  much  more  probable  that  it  is 
their  true  lenfe,  than  that  an  infpired  writer  ihould  have 
taught  a  do&rir.e  fubverfive  ol  all  our  notions  of  right  and 
wrong,  and  which,  if  really  embraced,  muft  make  us  inca¬ 
pable  of  judging  when  we  are  innocent  and  when  guilty. 

When  the.  apoftle  fays  that  there  is  none  righteous,  no  f 
not  one,  he  gives  us  plainly  to  underftand  that  he  is  quo¬ 
ting  from  the  14th  Pfalm  ;  and  the  queftion  to  be  firft  an- 
fwered  is,  I11  what  fenfe  were  thefe  words  ufed  by  the  Plah 

mi  it  ? 
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<(°)  w^ien  conftrued  with  a  dative  cafe,  often  fignifies  to  or  untor  is  known  to  every  Greek  fcholar.  Thus 

t7r  o^*g,  the  way  to  fame,  (Lucian.)  K.*x.ovpyog.  eti  tu  S-arala*  a  criminal  unto  death ,  (Demofth.)  E?ri 

to  carry  to  death  or  execution (Ifoc.)  .*•  tpM  «KA»9»r.,.^ have  been  called  to  liberty ,  (Gal.  v.  13.)  K 

JM«rcu  Ol  tpyoig  ayaktg,  created  m  Chrift  Jefus  unto  good  works,  (Ephef.  ii.„  io.)  See  alio  1  Thef.  iv.  7.  ; 
and  many  other  plaees  of  the  New  Teftament. 

(p)  Ef  d  lias  like  wife  this  import,  denoting  the  terminus  ad  quern  in  Phil.  iii.  12.  and  iv.  10. 


Er<  Savalo  truXXaCni 
r<cr5f»7r?  ev  Xpiclu. 

2  Tim.  ii.  14. ; 


If 
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Fall  of  A- 
dam,  and 
its  conf'e- 
quencc?*> 


mid  ?  That  they  were  not  meant  to  include  all  the  men  and 
women  then  living,  far  lefs  all  that  have  ever  lived,  is  plain 
from  the  fifth  verfe  of  the  fame  Pfalm,  where  we  are  told 
•  that  thofe  wicked  perfons  “  were  in  great  fear,  becaufe  God 
was  in  the  congregation  of  the  righteous”  There  was  then, 
it  ieems,  a  congregation  of  righteous  perfons,  in  oppohtion 
to  thofe  called  the  children  of  men,  of  whom  alone  it  is  faid 
that  there  was  none  that  did  good,  no  not  one.  ri  he  truth 
is,  that  the  perfons  of  whom  David  generally  complains  in 
the  book  of  Pfalms,  conflituted  a  ftrong  party  difaffefted  to 
his  perfon  and  government.  That  faftion  he  deferihes  as 
proud  and  oppreffive,  as  devilin  g  mifehief  again  ft  him,  as 
violent  men  continually  getting  together  for  war.  He  flyles 
them  his  enem  es ;  and  fometimes  charafterizes  them  by  the 
appellation  which  was  given  to  the  apoitate  descendants  of 
Cain  before  the  deluge.  Thus  in  the  57th  Pfalm,  which 
was  compofed  when  he  fled  from  Saul  to  the  cave  in  which 
he  fpared  that  tyrant’s  life,  he  complains,  “  I  lie  among 
them  that  are  fet  on  fire,  even  the  sons  of  men,  whofe 


teeth  are  (pears,”  See .  ;  and  again,  in  the  58th  Pialm,  he 
fays,  “  Do  ye  indeed  fpeak  righteoufnefs,  O  congregation  ? 
Do  ye  judge  uprightly,  O  ye  ions  of  men  ?”  By  comparing 
tliefe  texts" with  1  Sam.  xxvi.  19.  it  will  appear  evident  bc- 
vond  difpute,  that  by  the  sons  of  men  mentioned  in  them, 
he  meant  to  characterize  thofe  enemies  who  exafperated  Saul 
agninft  him.  Now  it  is  well  known,  that  there  was  a  party 
adhering  to  the  interdis  of  the  houfe  of  Saul  which  con¬ 
tinued  its  enmity  to  David  during  the  40  years  of  his  reign, 
and  joined  with  Abfalom  in  rebellion  againft  him  only  eight 
years  before  his  death.  But  it  is  the  opinion  of  the  moll  ju- 
$  Hammond -£{c [ovs  commentators  §,  that  the  14th  Pfalm  was  compoied 
during  the  rebellion  of  Abfalom  ;  and  therefore  it  is  furely 
much  more  probable,  that  by  the  children  of  men ,  of  whom  it 
is  faid  there  is  “  none  that  doth  good,  no  not  one,”  the 
inspired  poet  meant  to  characterize  the  rebels,  than  that  he 
fhould  have  direftly  contradicted  himfelf  in  the  compafs  of 
two  fentences  fncceeding  each  other.  Had  he  indeed  known 
that  all  the  children  of  men,  as  descending  from  Adam, 
are  utterly  indifpofed,  difabled,  and  made  oppofitc  to  all 
that  is  fpiritually  good,  and  wholly  and- continually  inclined, 
to  all  evil,”  he  could  not,  with  the  lead  degree  of  confilten- 


cy,  have  represented  the  Lord  as  looking  down,  from  heaven 
upon  them,  to  fee  if  there  were  any  that  did  underhand  and 
leek  after  God  but  if  by  the  children  of  men  was  meant 
only  the  rebel  faction,  this  fcenical  reprefentation  is  perfect¬ 
ly  confident,  as  it  was  natural  to  fuppofe  that  there  might 
be  iu  th?t  faction  fome  men  of  good  principles  milled  by  the 
ans  of  the  rebel  chiefs. 

Having  thus  afeertained  the  fenfe  of  the  words  as, origi¬ 
nally  ufed  by  the  i’falmift,  the  Arminian  proceeds  to  inquire 
for  what  purpofe  they  were  quoted  by  the  apodle  ;  and  iu 
this  inquiry  be  feems  to  find  nothing  difficult.  The  aver- 
fion  of  the  jews  from  the  ad  million  of  the  Gentiles  to  the 
privileges  of  the  gofpel,  the  high  opinion  which  they  enters 
tamed  of  their  own  worth  and  fuperiority  to  ail  other  na¬ 
tions,  and  the  flrong  perfualion  which  they  had  that  a  drift 
obedience,  to  their  own  law  was.fufficient  tojuAify  them  be¬ 
fore  God,  are  fafts  univerfally.  known  ;  but  it  was  the  pur¬ 
pofe  of  the  apoflle  to  prove  that  all  men  dood  iu  need  of  a 
Redeemer,  that  Jews  as  well  as  Gentiles  had  been  under  the 
dominion  of  fin,,  and  that  the  one  could  not  ia  that  refpeft 
claim  any  fuperiprity  over  the  other.  He, begins  his  e.pfllle, 
therefore,  with  (bowing  the  extreme  depravity  of  the  Idea- 
then  world  *,  and  having  made  good  that  point,  he  proceeds 
to  prove,  by  quotations  from  the  book  of  Piahns,  Proverbs, 
and  Ijaiah,  that  the  Jews  were  in  nowife  better  than  they, 
that,  every  mouth  might  be  .flopped,  and  all  the  world  be? 
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come  guilty,  or  infufiicient  for  their  own  juflification  before 
God. 

The  next  proof  brought  by  the  Calvinids  in  fupport  of 
their  opinion,  that  all  men  derive  guilt  from  Adam  by  or¬ 
dinary  generation,  is  that  text  in  which  St  Paul  fays  that 
the  Ephefians  “  were  by  nature  children  of  wrath  even  as 
others.”  To  this  their  opponents  reply,  that  the  doftrine 
of  original  fin  is  in  this  verfe,  as  in  the  lad  quoted,  counte¬ 
nanced  only  by  our  tranfiation,  and  not  by  the  original 
Greek  as  underdood  by  the  ancient  fathers  of  the  ChriAian 
church,  who  were  greater  maders  of  that  language  than  we. 
The  words  are  ^  i.uiv  nxva  pur n  opyn;  •  in  which  it  is  ob- 


Fail  of  A- 
dam,  and 
its  confe- 
qucnces. 


vious,  that  rfxva,  though  in  its  original  fenfe  it  fignifies  the 
genuine  children  of  parents  by  natural  generation,  cannot 
be  fo  underdood  here;  becaufe  no  man  was  ever  begotten 
by,  or  born  of,  the^Yndraft  notion  wrath .  It  mud  there¬ 
fore  be  ufed  figuratively  ;  and  in  other  places  of  feripture 
it  often  denotes  a  clofe  relation  to  any  perfon  or  thing.  Thus  * 
we  read  of  the  children  of  God ,  of  the  kingdom ,  the  refur - 
rt  ftion ,  wtfdom ,  light ,  obedience ,  and  peace  ;  whence  it  is  con¬ 
cluded,  that  by  the  children  of  wrath  are  meant  thofe  who 
are  liable  to  punifhment  or  rejection.  And  becaufe  there 
were  in  thofe  days  fomc  children,  in  a  lower  and  lefs  pro¬ 
per  fenfe,  by  adoption ,  and  others,  in  a  higher  and  more 
proper  fenfe,  by  natural  generation ,  of  whom  the  relation 
of  the  latter  to  their  parents  was  much  clofer  than  that 
of  the  former  ;  the  apodle  tells  the  Ephefians,  that  they 
were  by  nature  children  of  wrath,  to  convince  them  that 
they  were  really  liable  to^it  by  the  drifted,  and  clofeA  rela¬ 
tion  poffibie.  That  the  word  here  is  of  the  fame  im¬ 
port  with  really  or  truly,  and  that  it  does  riot  fignify  what  * 
we  mean  by  nature  in  the  pioper  fenfe  of  that  word,  the 
ancient  fathers  arc  generally  agreed  *  ;  and  that  the  SeePW- 

dern  Greeks,  who  dill  fpeak  a  dialeft  of  the  noble  hn -motfand 
guage  of  their  ancdlors,  underhand  the  word  in  the  fame 
fenfe,  is  apparent  from  tbeir  verfion  of  the  text  before  us.  an(j  guides , 
Jn  the  mod  correft  and  elegant  edition  of  the  New  Tefla-on  the  word 
ment  in  their  vernacular  tongue,  the  words  under  c.onlidera^ofj.. 
jtion  are  thus  rendered  ;  pwi**  r&ca  T*y » *  «Vav  * 

ot  Komoi,  where  it  is  impoffibk  that  can  .fignify  natural 

otherwise  the  apodle  will  be  made,  to  fay,  not  that  we  are 
by  the  nature  derived  from  Adam  liable  to  wrath,  but  that 
we  were  naturally  begotten  by  wrath  in  the  abflraft !  For 
taking  the  word  in  the  fenfe  of  really  or  truly ,  both 
the  ancient  and  modern  Greeks  appear  indeed  to  have 
the  authority  of  St  Paul  himfelf ;  who,  writing  to  Timothy, 
calls,  him  yv»<wv  tj-xvsv  “  Lis  true  or  genuine  ion  not  to  • 
fignify  that  he  was  the  child  of  the  apodle  by  natural  gene¬ 
ration,  but  that  he  was  cloddy  related  to  him  in  the  faith 
to  which  St  Paul  had  converted  him.  =  That  the  words 
Tf*v*  fvffti  cpyr.c  can  fignify  nothing  but  truly  or  really  rela¬ 
tions  to -wrath,  is.  dill  farther  evident  from  the  ground  af- 
figned  of  that,  relation.  It  ia  not  the  fin  of  Adam,  or  the 
impurity  of  natural  generation,  “  but  the  trefpafies  and  fins 
in  which  the  Ephefians  in  time  pad  walked,  according  to 
the  courfe  of  the  world,  according  to  the  prince  of  the 
power  of  the  air,”  the  fpirit  that  at  the  time  of  the  apoftleY 
writing  “  worked  in  the  children  of  difobed  fence.”  Surely 
no  man  can  fuppofe  that  .the  Ephefians  at  any  pad  time 
walked  in  Adam’s  trefpafs  and  fin,  or  that  the  prince  of 
the  power  of  the  air  tempted  thexn  to  eat  the  tor  bidden  5 

fruit. 

Having  thus  commented  on  the  principal  texts  which  are 
cited  from  the  New-  Te  A  ament  to  prove  the  doftrine  of 
original  fin,  the  Arminians  treat  thole  which  are  quoted 
irom  the  Old  Tedanunt,  in  fupport  of  the  fame  doftrine; 
with  much  Ids  ceremony.  Thus,  when  Job  fays,  “  who 


can .  . 
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J  ail  gf  A-  can  bring  a  clean  thing  out  oF  an  unclean  ?  Not  one,”  he 
dam,  and  *g  j  peaking,  fay  they,  not  of  the  pravity  of  our  nature,  but 
of  its  frailty  and  weaknefs,  of  the  (hortnefs  and  mifery  of 
/human  life.  The  fentence  is  proverbial ;  and  as  it  is  ufed 
onlv  to  fignify,  that  nothing  can  be  more  perfect  than  its 
original,  it’mull,  whenever  it  occurs,  be  underftood  accord¬ 
ing  to  the  fubject  to  which  it  is  applied.  That  in  the  place 
under  corili deration  it  refers  to  our  mortality,  they  think 
#  Scripture  plain  from  the  context  ;  and  Dr  Taylor  adds*,  with  fome 
Dottrjnty  plaufibility,  that  if  the  words  refer  to  the  guilt  which  we 
£artu*  are  fuppofed  to  derive  from  Adam,  they  will  prove  too 

much  to  ferve-thc  common  fcheme  of  original  fin.  They 
will  prove  that  our  natural  and  inherent  pravity,  fo  far 
far  from  rendering  us  fit  fubje&s  of  wrath,  may  be  urged 
?s  a  reafon  why  God  fhould  not  even  bring  us  into  judge¬ 
ment  ;  for  the  patriarch’s  whole  expoftulation  runs  thus, 
“Dod  thou  open  thine  eyes  upon  fuch  a  one,  and  bringed 
me  intp  judgment  with  thee  ?  Who  can  bring  a  clean  thing 


out  of  an  unclean  ?” 

The  other  text,  quoted  from  the  fame  book,  they  think 
hill  lefs  to  the  purpofe  ;  for  Elipliaz  is  evidently  contrafling 
the  creature  with  the  Creator;  in  comparifon  with  whom, 
he  might  well  fay,  without  alluding  to  original  guilt,  “  what 
is  man  that  be  fhould  be  clean  ?  and  lie  who  is  born  of 
a  woman  that  he  fhould  be  righteous  ?  Behold  he  put- 
teth  no  trull  in  his  faints  ;  yea  the  heavens  are  not  clean 
in  his  fight.  How  much  more  abominable  and  filthy  is 
man,  who  drinketh  iniquity  like  water  He  does  not  fay, 
who  derives  by  birth  an  iniquitous  nature  ;  for  lie  knew 
well,  that  as  we  are  born,  we  are  the  pure  workmanfhip  of 
God,  “  whofe  hands  have  fafhioned  and  formed  every  one  of 
us  ;”  but  <£  who  drinketh  iniquity  like  water,”  who  maketh 
htmfelf  iniquitous  by  running  headlong  into  every  vicious 
practice. 

Of  the  text  quoted  from  the  fifty-firfl  pfalm  in  fupport 
•\  Ubi  Su-  of  the  do&rine  of  original  fin,  Dr  Taylor  labours  f,  by  a 
$ra •  long  and  ingenious  criticifm,  to  prove  that  our' tranflators 

have  miflaken  the  fenfe.  The  word  which  they  have  ren¬ 
dered  Jhapen ,  he  fhews  to  be  ufed  once  by  Ifaiah,  and  twice 
in  the  book  of  Proverbs,  to  fignify  brought  forth  ;  and  that 
which  is  rendered  conceived  me,  is  never,  he  fays/  employed 
in  leripture  to  denote  human  conception.  In  this  lafl  re¬ 
mark,  however,  lie  is  contradi&ed  by  a  great  authority,  no 
%  See  his  lefs  indeed  than  that  of  Mr  Parkhurft  who  fays,  that 
j. exicon  on  tlie  ]gXX  conllantly  render  it  by  *t<r<r*a  Gr  vyxnraxiu,  and 
me^vor  yuigate  generally  by  concipio.  Without  taking  upon  us 

to  decide  between  thefe  two  eminent  Hebrew  fcholars,  we 
!!  Gen.  xxx.  {hall  only  obferve,  that  upon  one  occafion  ||  it  certainly  de- 
38,39,40,  notes  ideas  much  groffer  than  thofe  which  the  Pfabnifl  mufl 
withparC^  ^iave  bad  bis  mother's  conception  ;  and  that  there,  at 
XXX!*  lead,  Dr  Taylor  properly  tranfiates  it  inealefeebant ,  adding) 
“  de  hoc  vero  inealefeendi  genere  loqui  Davidem  nemo  fa- 
nus  exiflimare  potefl.  Matrcm  enim  incaluiffe,  ant  ipfum 
calefeciice  co  modo  quo  inealefeerent  Jacobi  pecudes  Regem 
dicere,  prorfus  indecorum  et  abfurdiim,”  He  contends, 
however,  that  the  original  force  of  the  word  is  to  be  hot, 
and  that  it  is  applied  to  conception ,  to  refentment,  to  warmth 
by  which  the  body  is  nourifhed,  to  idolaters  in  love  with 
idols,  and  to  the  heat  of  metals.  The  heat  of  idolaters, 
of  refentment,  and  of  metals,  are  evidently  foreign  to  the 
Pfalm  ill’s  piftpofe  ;  and  the  idea*  conveyed  by  the  word 
inralefcere  being  fet  afide  for  the  reafons  already  affigned, 
there  remains  only  the  warmth  by  which  the  body  is  nou- 
rifhed,  and  of  that  warmth  our  author  is  confident  that 
David  fooke. 

If  this  criticifm  be  admitted,  the  whole  verfe  will  then 
run  thus:  “  Behold  I  was  born  in  iniquity,  and  in  fin  did  my 
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mother  rurfe  me  5”  which  hath  no  reference  to  the  ©ri-  Fall  cf  A- 

ginal  formation  of  his  con  Hi  tut  ion,  but  is  a  periphrafis  of 

his  being  a  /inner  ft om  the  womb,  and  means  nothing  more  ^8LOn<e“ 

than  that  he  was  a  great  Jinner ,  or  had  contra&ed  early  habits  > _ 

of  fin.  He  no  more  deiigqed  to  fignify  in  thi3  verfe,  that 
by  ordinary  generation  he  had  a  nature  conveyed  to  him 
which  was  “  utterly  indilpoied,  difabled,  and  oppofitc  to 
all  that  is  fpiritually  good,  and  wholly  and  continually 
inclined  to  evil,”  than  he  meant  in  another  J  to  lignify  \  Pf.  lviii. 
ftri&ly  and  properly  that  “the  wicked  are  eilranged  from 3- 
the  womb,  and  tell  lies  as  foon  as  they  are  born  or 
than  Job  meant  to  fignify  ||,  that  from  the  moment  lie  ||  Job  mi. 
came  from  his  mother’s  womb  he  had  been  a  guide  to  tlielS* 
widow  and  a  fuccour  to  the  fatherlefs.  All  thete  are  hy¬ 
perbolical  forms  of  expreffion  ;  which,  though  they  appear 
{trained,  and  perhaps  extravagant,  to  the  phlegmatic  inha¬ 
bitants  of  Europe,  are  perfectly  fuited  to  the  warm  imagi¬ 
nations  of  the  orientals,  and  to  the  genius  of  eallern  lan¬ 
guages.  They  mean  not  that  Job  was  born  with  habits  of 
virtue,  that  the  wicked  actually  walked,  and  fpoke ,  and  [poke 
lies  from  the  inflant  of  their  birth,  or  that  the  Pfalmifi  was 
really  Jhapen  in  fin  and  conceived  in  iniquity .  This  lafl  fen¬ 
tence,  if  interpreted  literally,  would  indeed  be  grofsly  im¬ 
pious  :  it  would  make  the  infpired  penman  throw  the  whole 
load  of  his  iniquity  and  fin  from  off  himfelf  upon  him  who 
fhaped  and  upon  her  who  conceived  him  ;  even  upon  that 
God  “  whofe  hands  had  made  him  and  fafhioned  him,  and 
whom  he  declares  that  he  will  praife  for  having  made  him  fear¬ 
fully  and  wonderfully,”  and  upon  that  parent  who  conceived 
him  with  forrow,  and  brought  him  forth  with  pain,  and 
to  whom  the  divine  law  commanded  him  to  render  honour 
and  gratitude.  u  But  if,  after  all  (fays  Dr  Taylor  *),  you  *  <zcript.urs 
will  adhere  to  the  literal  fenfe  of  the  text  for  the  common  BoBrine, 
do&rine  of  original fin ,  fhew  me  any  good  reafon  why  you  part  ii. 
ought  not  to  admit  the  literal  fenfe  of  the  text,  this  is  my 
body,  for  tranfuhjlantiation  ?  If  you  fay,  it  is  abfurd  to  fuppofe 
that  Chiiff  fpeaks  of  his  real  natural  body;  l  fay,  it  is  like- 
wife  abfurd  to  fuppofe  that  the  Pfalmifi  fpeaks  of  his  being 
really  and  properly  fhapen  in  iniquity,  and  conceived  in  fin. 

If  you  fay,  that  the  fenfe  of  the  words  this  is  my  body  may 
be  clearly  explained  by  other  texts  of  feripture  where  the 
like  forms  of  fpeech  are  ufed;  I  fay,  and  have  {hewn,  that 
the  Pfalm  id’s  fenfe  may  as  clearly  and  evidently  be  made 
out  by  parallel  texts,  where  you  have  the  like  kind  of  ex¬ 
predion.  If  you  fay  that  tranfubftantiation  is  attended  with 
confequences  hurtful  to  piety,  I  fay  that  the  common  doc¬ 
trine  of  original  fin  is  attended  with  confequences  equally 
hurtful  ;  for  it  is  a  principle  apparently  leading  to  all  man¬ 
ner  of  iniquity  to  believe  that  fin  is  natural  to  us,  that  it 
is  interwoven  and  ingrafted  into  our  very  conditution  from 
our  conception  and  formation  in  the  womb.” 

The  Arminians  having  thus,  as  they  think,  proved  that Confeqtien* 
the  poderity  of  Adam  are  not  in  any  fenfe  rendered  guilty  ces  of  eat- 
by  his  fin,  contend,  that  the  death  threatened  againd  his11)#  def¬ 
eating  of  the  forbidden  fruit,  and  which,  in  confequence  off/^ac- 
his  tranfgrefiion,  came  upon  all  men,  can  mean  nothing  cording  to 
more  than  the  lofs  of  that  vital  principle  which  lie  received  the  Aroii- 
when  God  breathed  into  his  noflrils  the  breath  of  life,  andn*ans* 
lie  became  a  living  foul.  Every  thing  beyond  this  is  pure 
conjecture,  which  lias  no  foundation  in  the  feriptures  of 
truth,  and  is  direClly  contrary  to  all  the  notions  of  right 
and  wrong  which  we  have  been  able  to  acquire  from  the 
dudy  of  thofe  very  feriptures.  It  is  not  conceivable  from 
any  thing  in  the  hiftory,  that  Adam  could  underftand  it  of 
the  lofs  of  any  other  life  than  that  which  he  had  lately 
received,  for  no  other  life  is  fpoken  of  to  which  the  threat¬ 
ened  death  can  be  oppofed;  and  in  fuch  circumdances  it  was 

ftrange 
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Tail  of  A-  ilran^e  indeed,  if  by  the  word  death  he  underftood  either 
dam,  and  eternai  h'fe  in  mifery,  ora  neceffity  of  continuing1  in -fin. 
quenccst  The  fenfe  therefore  of  the  threatening,  fay  they,  is  this ; 

y - « I  have  formed  thee  of  the  dud  of  the  ground,  and  breathed 

into  thy  ncflrils  the  breath  of  life  ;  and  thus  thou  art  be¬ 
come  a  living*  foul.  But  if  thou  eatefl  of  the  fruit  of  the 
tree  of  knowledge  of  good  and  evil,  thou  Hiadt  ceaie  to  be 
a  living  foul  ;  for  I  will  take  from  thee  the  breath  of 
life,  and  thou  {halt  return  to  the  dull  of  which  thou  wail 
j  g-  formed/’ 

Pome  of  Thus  far  the  Arminians  of  the  prefent  day  (c O  are  agreed 
them  admit  in  oppofmg  the  doctrine  of  the  rigid  Calvinifts,  and  in 
the, depra-  their  own  notions  of  the  confeqnences  of  Adam's 

mau^a^U"  >  but  fr°m  that  event  their  adverfaries  deduce  one  con- 
tu;c,  fequence,  which  feme  of  them  admit  and  others  deny.  It 
is  faid,  that  though  we  cannot  poflibly  be  partakers  in 
Adam’s  guilt,  we  yet  derive  from  him  a  moral  taint  and 
infedlion,  by  which  we  have  a  natural  propenfity  to  fin  ; 
that  having  loft  the  image  of  God,  in  which  he  was  created, 
Adam  begat  Tons  in  his  own  image  ;  and  in  one  word,  that 
the  fenfual  appetites  of  human  nature  were  inflamed,  and 
its  moral  and  intelledlnal  powers  greatly  weakened  by  the 
eating  of  the  forbidden  fruit.  The  heathens  themfelves  ac¬ 
knowledged  and  lamented  this  depravity,  though  they  were 
ignorant  of  the  fource  from  which  it  fprung.  The  ferip- 
turea  affrrt  it,  affirming  that  no  man  can  be  born  pure  and 
clean  ;  that  whatever  is  born  of  the  flefh,  or  comes  into  the 
world  by  ordinary  generation,  is  flefh,  carnal  and  corrupt  ; 
that  the  imagination  of  the  thoughts  of  man’s  heart  is  only 
evil  continually ;  that  the  heart  is  deceitful  above  all  tilings 
and  defperately  wicked  ;  and  that  out  cf  it  proceeds  all  that 
|j  Job  xiv.  is  vile  and  finful  |j. 

4.  John  iii.  This  depravity  of  human  nature,  thus  clearly  deducible 

from  feripture,  and  confirmed  by  the  teflimony  of  ages,  an 

5.  Jtnxvh. ingenious  writer  of  the  moderate  Arminian  fchool  under  - 

9.  Mat.  xv.  takes  to  ill  uflrate  upon  the  principles  of  natural  knowledge. 
19.  “  \Ve  know  (fays  hef ),  that  there  are  feveral  fruits  in 

Ar  (H1!u  frvera^  parts 'of  the  world  of  fo  noxious  a  nature  as  to 
Urate  it  (frft-roy  the  beft  human  -conflitution  upon  eatth.  We 
upon  prin-  alfo  know  that  there  are  fome  fruits  in  the  world  which 
tiples of ra- inflame  the  blood  into  fevers  and  frenzies;  and  we  are 
led^nOW"t°ld  that  tbe  Indians  are  acquainted  with  ‘a  certain 
f  Delanys  juice,  which  immediately  turns  the  perfon  who  drinks  it 
Revelation  into  an  idiot,  leaving  him  at  the  fame  time  in  the  enjoyment 
examined  Qf  h{s  health  and  all  the  powers  of  this  body.  Now  I  aflc, 
’dir  Di?  Whether  fr  ,s  not  poffible,  nay  whether  it  is  not  rational,  to 

and  believe,  that  the  fame  fruit,  which,  in  the  prefent  infirmity 
?«.  of  nature,  would  utterly  deflroy  the  human  conflitution, 

might,  in  its  hfgheft  perfe&ion,  at  lead  diflurb,  impair,  and 
difeafe  it?  and  whether  the  fame  fruit,  which  would  now  in¬ 


flame  any  man  living  into  a  fever  or  a  frenzy,  might  not  in¬ 
flame  Adam  into  a  turbulence  and  irregularity  of  paffion 
and  appetite  ?  and  whether  the  fame  fluids,  v.'hich  inflame 
the  blood  into  irregularity  of  paffion  and  appetite,  may  not 
naturally  produce  infection  and  impair  the  conflitution? 
That  the  forbidden  fruit  had  the  efftdl  to  produce  n  regula¬ 
rity  of  appetite,  appears  as  from  other  proofs,  fo  I  think 
fully  and  clearly  from  the  covering  which  Adam  and  Eve 
made  ufe  of  foon  alter  their  offence ;  for  there  is  no  imagin¬ 
able  reafon  for  that  covering  but  one,  and  that  one  fufficient- 
ly  demonflrates,  that  irregularity  and  violence  of  appetite,  in¬ 
dependent  of  the  dominion  of  reafon,  was  the  effedt  of  their 
offence.  But  the  fruit  which  inflamed  the  fenfual  appetite 
might  likewife  debafe  their  rational  powers ;  for  I  aflc, 
whether  the  fame  juice,  which  now  affe&s  the  brain  of  an 
ordinary  man  fo  as  to  make  him  an  idiot,  might  not  affedt 
the  brain  of  Adam  fo  as  to  bring  his  underfianding  down 
to  the  prefent  flandard  of  ordinary  men  ?  Ar.d  if  this  be 
poffible,  and  not  abfurd  to  be  fuppofed,  it  is  evident  that  the 
fublequent  ignorance  and  corruption  of  human  nature  may 
be  clearly  accounted  for  upon  thefe  fuppofitions  ;  nay,  I  had 
alrnofl  faid  upon  any  one  of  them.  For  it  is  univerfrlly 
known,  that  the  infedtions  and  infirmities  of  the  father  affedb 
the  children  yet  in  his  loins  ;  and  if  the  mother  be  equally 
infedled,  mud,  tinlefs  removed  by  proper  remedies,  affedt 
their  pofterity  to  the  end  of  the  world,  or  at  lead  till  the  raee 
become  extindl.  Therefore  why  all  mankind  might  not  by 
their  fird  father’s  fin  be  reduced  to  the  lame  condition  of 
infirmity  and  corruption  with  himfeli,  efpecially  when  the 
mother  was  equally  infirm  and  infedled,.  I  believe  no  man 
any  way  fkilled  in  the  knowledge  of  nature  will  fo  much  as 
pretend  to  lay.” 

This  account  of  the  corruption  of  human  nature  feems  to 
be  generally  adopted  by  moderate  divines,  as  well  among  the 
Calvinids  as  among  the  Arminians  ;  but  by  the  hfrh-fliers 
in  both  fchools  it  is  rejected,  upon  different  principles  in¬ 
deed,  with  great  indignation.  The  zealous  Calvinid  con¬ 
tends,  that  this  hereditary  corruption  is  not  to  be  accounted 
for  or  attempted  to  be  explained  by  any  principle  of  pfiy- 
fical  fcience,  fince  it  is  part  of  that  punifhment  which  was 
inflidled  on  the  race  for  their  original  fin.  If  we  were  not 
partakers  of  Adam’s  guilt,  fay  they,  we  fhould  not  have 
been  partakers  of  his  corruption.  The  one  is  previous  to 
the  other,  and  the  foundation  of  it.  The  depravity  of  hu¬ 
man  nature  is  a  punifhment  for  fin  ;  and  fo  it  was  threaten¬ 
ed  to  Adam,  and  came  upon  him  as  fuefr,  and  fo  to  all  his 
l  fterity,  by  the  ordination  and  appointment  of  God ;  for 
which  there  can  be  no  other  foundation  but  the  imputation 
of  Adam’s  difobedience  to  them,  nor  can  any  thing  elfc 
vindicate  the  righteoufnefs  of  God.  For  if  the  law  of  na¬ 
ture 


(cl)  We  fay  the  Arminians  of  the  prefent  day;  becaufe  in  the  beginning  of  this  century  many  of  them  having  imbibed 
the  fcholaflic  notion  of  the  natural  and  ejfential  immortality  of  the  foul,  feem  to  have  been  at  a  lofs  to  conceive  how  it 
was  to  have  been  diipofed  of,  bad  there  been  no  redemption  from  Adam’s  curfe.  They  were  perfuaded,  that  for  his 
fin  the  fouls  of  his  pcflerity  did  not  deferve  eternal  punifhment  ;  and  as  eternal  life  is  everywhere  in  the  New  Teflament 
reprefented  as  the  grt  of  God  through  Jefus  Chrifl,  they  thus  expreffied  themfelvts-  concerning  the  death  incurred  by 
the  fall  of  Adam.  “  It  is  well  to  be  obferved,  that  the  death  wherewith  God  threatened  man  as  his  ,punifhment  ifhe 
broke  the  covenant,  is  not  in  reafon  to  be  underflood  of  eternal  death ,  any  farther  than  as  by  eternal  death  may  be  figni- 
fied  only  the  eternal  ftparafion  of  the  foul  from  the  body,  and  alfo  the  eternal  exclujlon  of  the  Joul  from  God ,  or  heavenly 
blefs .”  That  the  death  threatened  implied  the  annihilation  of  the  foul,  feems  never  to  have  occurred  to  thenr,  though, 
the  apoflle  exprefsly  fays,  that -if  there  be  no  refurreclion,  “  then  they  who  are  fallen  afleep  in  Chrifl  are  penfhed, 

“  are  loft.”  They  fuppofed  that  the  fin  of  Adam  would  have  feparated  the  foul  from  the  body,  and  excluded  the  former 
both  from  heaven  and  from  hell  ;  but  what  would  have  become  of  it  in  that  Hate  of  exclufion,  both  from  future  hap- 
pine-fs  and  future  mifery,  we  do  not  remember  at  prefent  that  any  one  of  them  has  hazarded  a  conjecture.  SeAe  Dr 
Wells’s  Help  for  the  Right  Underfianding  of  the  Several  Divine  Laws  and  Covenants  ;  and  bifhop  Bull’s  Harmonica  Slppf 
tol'icci)  with  its  feveral  defences. 
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Fa  f  A-  turc  was  fufficient,  why  /hould  this  anginal  taint  infeft  men 
dam,  and  rat}>er  the  fins  of  their  immediate  parents  f?” 
n  r.  e-  more  violent  Arminians,  on  the  other  hand,  deny  that 

vve  inherit  any  moral  taint  whatever  from  Adam,  or  that 
f  Gill's  Bo-  the  rational  powers  of  our  minds  are  naturally  weaker  than 
dy  cf  l)iz-u  ^ jg  were#  Of  that  wonderful  degree  of  perfe&ion  which  is 
iiP’ct^o  tifually  attributed  to  the  firft  pair,  they  find  no  evidence 
ii.  and  13.  in  fcripturc.  All  that  we  learn  of  them,  fay  they,  is,  that 
128  they  fell  from  a  date  of  exquifite  liappinefs  by  yielding  to  a 
Wlulfl  o-  temptation  lefs  powerful  by  far  than  fomc  others  which 
the^oc^  ^  raany  of  their  degenerate  fons  have  fucccfsfully  refilled, 
trine.  u  I  leave  you  to  judge  (fays  Dr  Taylor  J),  whether  Jofeph, 
t  Scripture  when  he  refilled  the  folicitations  of  his  miilrefs,  and  Mofes 
fyofirine,  when  refuf€(j  to  \ie  called  the  fon  of  Pharaoh’s  daughter, 
'  choofing  rather  to  differ  affliffion  with  the  peoole  of  God 
tlian  to  enjoy  the  pleafures  of  fin  for  a  feafon,  efteeming  the 
reproach  of  true  religion  greater  riches  than  the  treafures  of 
Egypt,  did  not  exhibit  proofs  of  regularity  of  paflions  and 
appetites  equal  at  lead  to  what  Adam  difplayed  in  the  gar- 
,  den  of  Eden.  When  the  three  young  men  mentioned  in 
the  book  of  Daniel  fubmitted  to  be  burnt  alive  in  a  fiery 
furnace  rather  than  worfhip  Nebuchadnezzar’s  golden 
image  ;  when  Daniel  himfelf  refolved,  rather  than  conceal 
the  worfhip  of  God  for  one  month  only  of  his  life,  to  be 
torn  in  pieces  by  hungry  lions  ;  and,  to  come  nearer  to  our 
own  times,  when  numbers  pf  met)  and  women,  during  the 
reign  of  Mary  Queen  of  England,  chofe  rather  to  be  burnt 
at  a  flake  than  renounce  the  reformed  religion  and  embrace 
the  errors  of  popery — furcly  all  thefe  perfons  exhibited  a 
virtue,  a  faith  in  God,  and  a  fleady  adherence  to  what  they 
believed  to  be  the  truth,  far  fuperior  to  what  Adam  difplayed, 
when  his  wife  gave  himof  the  forbidden  fruit,  and  he  did  eat/’ 
Tf  it  be  faid  that  thefe  perfons  were  fupported  under  their 
trials  by  the  grace  of  God  {lengthening  them,  the  fame  will 
be  faid  of  Adam.  He  was  undoubtedly  fupplied  with  every 
aid  from  the  fpirit  of  grace  which  was  neceffary  to  enable 
him  to  fulfil  his  duty;  for  being  deligned  for  more  than  mere 
animal  life,  even  for  the  refined  enjoyments  of  heaven,  there 
is  every  reafon  to  believe,  as  we  fiave  already  obferved,  that 
'  he  was  put  under  the  guidance  of  the  Holy  Ghofl,  to  train 
him  for  that  fupernatural  flate  of  felicity.  Thefe  communica¬ 
tions  of  the  fpirit  would  of  courfe  be  withdrawn  when  he 
forfeited  his  right  to  thofe  privileges,  on  account  of  which 
they  were  orignally  vouchsafed  to  him;  but  that  any  po- 
fitive  malignity  or  taint  wTas  infufed  into  his  nature,  that  his 
mere  rational  powers  were  weakened,  or  his  appetites  in¬ 
flamed  by  the  forbidden  fruit,  there  is  no  evidence  to  be 
found  in  feripture,  or  in  the  known  con  ft  tuition  of  things. 
The  attributing  of  this  fuppofed  hereditary  taint  to  the 
noxious  qualities  of  the  forbidden  fruit,  is  a  whimfical  hypo- 
thefts,  which  receives  no  countenance  from  any  well  authen- 
Aivddeem  ^cate^  &&  *n  natural  hiftory.  After  the  numberlefs  falfe- 
thephyfical Foods  that  have  been  told  of  the  poifon  tree  of  Java  (lee  ^Por- 
illuftratum  son  Tree),  fomething  more  would  be  requifite  than  the 
ci  it  whim-common  evidence  of  a  lying  voyager  to  give  credit  to  the 
qualities  of  the  Indian  tree,  of  which  the  fruit  inftantly  turns 
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the  wifeft  man  into  an  idiot :  and  yet  for  this  lingular  ftory  •  all  of  A. 
our  ingenious  author  vouchfafes  not  even  that  evidence,  .()am>an4 
flight  as  it  generally  is.  The  inference  drawn  from  the 

covering  ufed  by  our  firft  parents  is  contradi&ed'  by  every _ —  j 

thing  that  we  know  of  human  nature ;  forfurely  no  man,  infla¬ 
med  to  the  utmoft  with  the  fire  of  animal  love,  ever  turned  his 
eyes  from  a  naked  beauty  ready  and  eager  to  receive  him  to 
her  embrace.  Yet  this,  it  feems,  was  the  behaviour  of  Adam 
and  Eve  in  fuch  a  (late  !  According  to  our  author,  the  juice 
of  the  forbidden  fruit  had  rendered  their  carnal  appetites 
violent  and  independent  of  reafon ;  according  to  the  feripture, 
they  were  both  naked  ;  and  as  they  were  hulband  and  wife, 
there  was  no  law  prohibiting  them  from  gratifying  thefe 
inflamed  appetites.  In  luch  circumftances,  how  did  they 
condu6l  themfelves  ?  One  would  naturally  imagine  that  they 
immediately  retired  to  fome  ftiady  grove,  and  pleafed  them*, 
felves  in  all  the  foft  dallianctes  of  wedded  love.  Their  con- 
duft,  however,  was  very  different.  We  are  told,  that  “  they 
fewed  fig-leaves  together,  and  made  themfelves  aprons  to 
cover  their  nakednefs  And  this  tranfaftion  is  brought 
as  a  proof  of  the  impetuolity  of  their  carnal  appetites  (r). 

The  truth  is,  that  the  carnal  appetite  appears  not  to  be 
naturally  more  violent  than  is  neceffary  to  anfwer  the  end 
for  which  it  was  implanted  in  the  human  conftitution. 

Among  favages  the  defires  of  animal  love  are  generally 
very  moderate  ;  and  even  in  fociety  they  have  not  often, 
unlefs  inflamed  by  the  luxurious  arts  of  civil  life,  great¬ 
er  ftrength  than  is  requifite  to  make  mankind  attend  to  the 
continuation  of  their  fpecies.  In  the  decline  of  empires 
highly  polifhed,  where  the  difference  of  rank  and  opulence  is 
great,  and  where  every  man  is  ambitious  of  emulating  the 
expence  of  his  immediate  fuperiors,  early  marriajes  are  pre- 
ventedby  the  inability  of  moil  people  to  provide  for  a  fami¬ 
ly  in  a  way  fuitable  to  what  each  is  pleafed  to  confider  as 
his  proper  ftation  ;  and  in  that  ftate  of  things  the  violence  of 
animal  love  will  indeed  frequently  produce  great  irregulari¬ 
ties.  But  for  that  Hate  of  things,  as  it  was  not  intended 
by  the  Author  of  nature,  it  is  perhaps  unreafonable  to  fup- 
pofe  that  provifion  fhould  be  made  ;  and  yet  we  believe  it 
will  be  found,  upon  due  confideration,  that  if  the  defires  of 
animal  love  were  lefs  violent  than  they  are,  the  general  con- 
fequences  would  be  more  pernicious  to  fociety  than  all  the 
irregularities  and  vices  which  thefe  defires  now  accidentally 
produce  ;  for  there  would  then  be  no  intercourfe  between 
the  fexes  whatever  except  in  the  very  higheft  ftations  of  life. 

That  our  conftitution  is  attended  with  many  fenfual  appe¬ 
tites  and  paffions,  which,  if  fuffered  to  grow  exceflive  or  irre¬ 
gular,  become  finful,  is  true ;  and  that  there  is  great 
danger  of  their  becoming  exceflive  and  irregular  in  a  world 
fo  full  of  temptation  as  ours  is,  is  alio  true  ;  but  there  is  no 
evidence  that  all  this  is  the  confcquence  of  Adam’s  fall,  and 
far  lefs  that  it  amounts  to  a  natural  propenfity  to  fin.  “  For 
I  prefume  (fays  Dr  Taylor),  that  by  a  natural  propenfity  isfn^thatwc 
meant  a  neceffary  inclination  to  fin,  or  that  we  are  necef-havenoua- 
farily  linful  from  the  original  bent  and  bias  of  our  natural  rural  pro¬ 
powers.  But  this  mull  be  falfe  ;  for  then  we  fhould  not |^n  Ity  t0 
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(r)  We  have  never  met  with  a  fatisfaftory  reafon  for  the  expedient  of  thefe  fig-leave  coverings.  To  11s  the  following 
has  fometimes  occurred  as  an  account  of  the  matter,  at  kail  more  plaufible  than  that  which  has  been  aftigned  by  Dr  De- 
lany.  Perfons  under  the  agonies  of  remorfe,  or  with  the  profpedt  of  immediate  death  before  them,  have  no  relifh  for  the 
pleafures  of  love  ;  and  as  our  firfl  parents,  upon  eating  the  forbidden  fruit,  muff  have  been  in  the  one  or  other  of  thefe 
fltuations,  they  might  think  of  fewing  fig-leaves  together,  and  making  themfelves  aprons,  as  a  mean  of  fubdnmg  an  appetite, 
of  which,  at  that  inftant,  they  muft  have  abhorred  the  gratification.  If  they  had  any  hope  of  a  reprieve  from  death,  and 
yet  knew  all  the  confequence  of  their  fin,  their  moft  ardent  wifh  would  be  to  have  no  children  ;  and  not  being  acquaint¬ 
ed  as  vve  are  with  the  effects  of  drefs,  they  would  naturally  imagine  that  their  propofed  coverings  would  diminifh  the  force 
of  the  fexual  appetite. 
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FhI!  of  a  be  fulfil!  at  all  teeaufe  that  which  is  receflary,  or  which  we 
danv  ndit^cannot  help,<  is  not  Fm.  That  we  .are  weak  and  liable  to 
COlres  UG  1_  temptation,  is  the  will  of  God  holy  and  good,  and  for  glori- 
u— ~ y— ;ous  purpofes  to  ourftlves  ;  but  if  we  are  wicked,  it  uiuft 
be  through  our  own  fault,  and  cannot  proceed  from  any 
conftraint,  or  neceffity,  or  taint  in  onr  conftitution.” 

Thus  have  we  given  as  full  and  comprehenfive  a  view  as 
our  limits  will  permit  of  the  different  opinions  of  the  Calvinifts 
and  Armmians  refpedting  the  confequences  of  Adam’s  fall. 
If  we  have  dwelt  longer  upon  the  fcheme  of  the  latter  than 
of  the  former,  it  is  becaufe  every  Arminiari  argument  is  built 
upon  criticifm,  and  appeals  to  the  original  text  ;  whilll  the 
I3j  Calvinifts  reft  their  faith  upon  the  plain  words  of  fcripture 
The  f-pini-  as  read  in  our  tranflation.  If  we  might  hazard  our  own 
f  m°-  opinion,  we  fhonld  fay  that  the  truth  lies  between  them, 


has  been  found  by  the  moderate  men  of  both 


derate  men  ^  that  it 

among  tlie  .  .  ,  t  - 

Calvinifts  parties,  who,  while  they  make  ufe  of  different  language,  feem 

and  Arm i-  to  us  to  have  the  fame  fentiments.  That  all  mankind  really 
rip.ns  the  fumed  in  Adam,  and  are  on  that  account  liable  to  moil 
count^11  Fr’CV0US  torments  'A]  an<i  body,  without  intermiffion, 

nancedby  bell  fire  for  ever,  is  a.  do&rine  which  cannot  be  reconciled 
gencialtra-to  our  natural  notions  of  God  On  the  other  hand,  if  hu- 
ilition.  man  nature  was  not  fomehow  dehafed  by  the  fall  of  our 
fir  ft  partents,  it  is  not  eafy  to  account  for  the  numberlefs 
phrafes  in  fcripture  which  certair.ly  feem  to  fpeak  that 
language,  or  for  the  very  general  opinion  of  the  Pagan 
philo fophers  and  poets  refpedfing  the  golden  age  and  the 
♦degeneracy  of  man.  Cicero,  in  a  quotation  preferved  by 
St  Au  ruftine  from  a  work  that  is  now  loft,  has  thefe  re¬ 
markable  words,  “  Horno  non  ut  a  mat  re  fed  ut  a  rioverca 
natura  editus  eft  in  vitam  corpore  nudo,  et  fragili,  et  in- 
firmo  :  animo  autcm  anxio  ad  moleftias,  lmraili  ad  timores, 
molli  ad  labores,  prono  ad  libidines ;  ii \quo  tcnnen  wejl  tanqucim 
obrittus  quiclam  cfhinus  ignis  in  genu  et  mentis  f .”  Nor  do  we 
readily  perceive  what  fhonld  induce  the  more  zealous  Armi- 
nians  to  oppofe  fo  vehemently  this  general  opinion  of  the 
V:de  e  iam corruption  of  human  nature.  Their  defire  to  vindicate 
M.  Tull,  the  juftice.  and  goodnefs  of  God  does  them  honour  ;  but 
the  do£rine  of  inherent  corruption  militates  not  againft 
thefe  attributes;  for  what  we  have  loft  in  the  firft  Adam 
has  been  amply  fupplied  to  us  in  the  fecond  ;  and  we  know 
from,  the  higheft  authority  that  the  duties  required  of  us 
are  in  proportion  to  our  ability,  fince  we  are  told,  that 
“  unto  whomfoever  much  is  given,  of  him  fhall  much  be  re¬ 
quired.” 


|  Vide  D. 
Aug.  lib. 
iv.  contra 
Velagium. 
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Sect.  IV.  View  of  Theology  from  the  fall  rf  Adam  to 
the  coming  of  "Chrift. 

We  have. dwelt  long  on  the  original  ftate  of  man,  his  in¬ 
troduction  into  the  terreftrial  paradile,  the  privileges  to 
which  he  was  there  admitted,  his  forfeiture  of  thofe  privi¬ 
leges,  and  the  ftate  to  which  he  was  reduced  by  tranfgrcf- 
iing  the  law  of  his  Maker  ;  but  the  importance  of  thefe 
events  renders  them  worthy  of  all  the  attention  that  we 
have  paid  to  them.  They  paved  the  way  for  the  coming 
of  Chrift  and  the  pleaching  of  the  gofpel  ;  and  unlefs  we 
thoroughly  underftard  the  origin  of  the  gofpel,  we  cannot 
have’an  adequate  conception  of  its  defigm  By  contrafting 
the  firft  with  the  fecond  Adam,  St  Paul  pives  11s  clearly  to 
underhand,  tint  one  purpole  for  which  Clirifc  came  into  the 
world  and  fnffered  death  upon  the  crofs,  was  to  reftore  to 
mankind  that  life  which  they  had  loft  by  the  fall  of  their  ori¬ 
ginal  progenitor.  The  preaching  of  the  gofpel  therefore 
commenced  with  the  firll  hint  of  fuch  a  reftoration  ;  and 
the  promife  given  to  Adam  and  Eve,  that  “  the  feed  of  the 
wot;  an  fhonld  brnife  the  head  of  the  ferpent,”  was  as  truly 
•cvp.ngehcal  as  thefe  words  of  the  apoftle,  by  which  we  a.e 
Voi,,  XVIII,  Part  II. 
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taught,  that  “  this  is  a  faithful  faying  and  worthy  of  all  ac-  Theology 
ceptation,  that  Chrift  Jefus  came  into  the  world  to  fave  fin-  ^ 
ners*.”  The  former  text  taken  by  itfelf  is  indeed  oblcure,^*n* 
and  the  latter  is  explicit  ;  but  both  belong  to  the  lame  coming  ox 
fyftem,  for  the  feriptures  contain  but  two  covenants  or  chrift. 
difpenfations  of  God  to  man,  in  which  the  whole  race  is  in-  f 
eluded. 

Chriftianity  therefore  is  indeed  very  near  as  old  as  the  ’  132 
creation  ;  but  its  principles  were  at  firft  obfeurely  revealed,  Chrilbaai- 
and  afterwards  gradually  developed  under  different  forms  a  faicLt^hav- 
mankind  became  able  to  receive  them,  (fee  Prophecy,  n’Vmn-.enced 
5,  & c.  ).  All  that  appears  to  have  been  at  firft  revealed  to  with  the 
Adam  and  Eve  was,  that  by  fome  means  or  other  one  of  fall* 
their  pofterity  fhould  in  time  redeem  the  whole  race  from 
the.curfe  of  the  fall  ;  or  if  they  had  a  diftinCl  view  of  the 
means  by  which  that  redemption  was  to  be  wrought,  it  was 
probably  communicated  to  them  at  the  inftitution  of  fneri- 
bees,  (lee  Sacrifice).  This  promife  of  a  future  deliverer 
ferved  to  comfort  them  under  their  heavy  fentence  ;  and  the 
inftitution  of  facrifices,  whilft  it  irnpreffed  upon  their  minds 
lively  ideas  of  the  punifhment  due  to  their  tranfgreffion,  was 
admirably  calculated,  to  prepare  both  them  and  their  pofte¬ 
rity  for  the  great  atonement  which,  in  due  time,  was  to  take 
away  the  fins  of  the  world.  *33. 

Our  firft  parents,  after  their  fall,  were  fo  far  from  beingj*ev^atl*'':ns 
left  to  fabricate  a  mode  of  worfhip  for  themlelves  by  thole  rhe  eaHym 
innate  powers  of  the  human  mind  of  which  we  daily  hear  age*  of  the 
fo  much  and  feel  fo  little,  that  God  was  gracioufiy  pleafed  world, 
to  manifeft  himfelt  to  their  fenfes ,  and  vifibly  to  condmft 
them  by  the  angel  of  his  prefence  in  all  the  rites  and  duties 
of  religion.  This  is  evident  from  the  different  difeourfes 
which  he  held  with  Cain,  as  well  as  from  the  complaint  of 
that  murderer  of  being  hid  from  his  face,  and  from  its  being 
faid,  that  “  he  went  out  from  the  pretence  of  the  Lord  and 
dwelt  on  the  eaft  of  Eden.”  Nor  does  it  appear  that  God 
wh'.dly  withdrew  his  vifibie  prefence,  and  left  mankind  to 
their  own  inventions,  till  their  wickednefs  became  fo  very 
great  that  his  fpirit  could  no  longer  ftrive  with  them.  The 
infant  ftate  o^  the  world  ftood  in  conftant  need  of  his  fu- 
pernatural  guidance  and  protection,  The  early  inhabitants 
of  this  globe  cannot  be  fuppofed  to  have  been  able,  with 
Mofes  to  look  up  to  him  who  is  mvi/thle,  and  perform  a  *  Heb.  xl- 
worfhip  purely  rational  and  fpirit ual.  They  were  all  tillers  *3* 
of  the  ground,  or  keepers  of  cattle  ;  employed  in  cultivating 
and  replenifhing  this  new  world  ;  and,  through  the  curie 
brought  upon  it  by  their  forefather,  forced,  with  him,  to 
eat  their  bread  “  in  the  fweat  of  their  brow/’  Man  in 
fuch  circumftances  could  have  little  leilure  for  fpeculation  ; 
nor  has  mere  fpeculation,  unlefs  furnilhed  with  principles 
from  another  fource,  ever  generated  in  the  human  mind 
adequate  notions  of  God’s  nature  or  pro  vide  i?ce,  or  of  the 
means  by  which  he  can  be  acceptably  worlhipped.  Fre¬ 
quent  maniteftations,  thercore,  of  his  prelence  would  be 
neceffary  to  keep  up  a  tolerable  fenfe  of  religion  among 
them,  and  fecure  obedience  to  the  divine  inftitutions  ;  and 
that  the  Almighty  did  not  exhibit  fuch  manifellations,  can¬ 
not  be  inferred  from  the  filence  of  that  very  ftiort  lmftoiy 
which  we  have  of  thofe  early  ages.  Adam  himielf  conti¬ 
nued  930  years  a  living  monument  of  the  juftice  and  mercy 
ot  God  ;  of  his  extreme  hatred  and  abhorrence  of  lin,  as  well 
as  of  his  love  and  long-fuffering  towards  the  firmer.  He 
was  very  lenfible  how  fin  had  entered  into  the  world,  and  he 
could  not  but  apprife  his  children  of  its  author.  He  would 
at  the  fame  time  inform  them  of  the  unity  of  God,  and 
his  dominion  over  the  evil  one  ;  of  the  means  by  which  he 
had  appointed  liimfelf  to  be  worfhipped  ;  and  of  his  promilc 
of  future  deliverance  from  the  curfe  of  the  fall.  Such  in¬ 
formation  would  produce  a  tolerable  idea  of  the  Divine  Be- 
3  M  ingj 
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Theology  mg,  and  afford  fufficicnt  motives  to  obey  his  will  The 
from  the  cff*efts  0f  {t  accordingly  were  apparent  in  the  righteous 
dam  to  the  family  of  Seth,  who  foon  diltinguifhed  themfelves  from  the 
coming  of  poflerity  of  Cain,  and  for  their  eminent  piety  were  honour- 
Chrift.  ed  with  the  appellation  of  the  fons  of  God.  Of  this  family 
v ~~  fprang  a  perfon  fo  remarkable  for  virtue  and  devotion,  as  to 
be  exempted  from  ddam  s  lentence  and  the  common  lot  of 
his  fons  *,  for  after  he  had  walked  with  God  300  years, 
and  prophecied  to  his  brethren,  he  was  tranflated  that  he 
fhould  not  fee  death.  Of  this  miraculous  event  there  can 
be  no  doubt  but  that  his  contemporaries  had  fome  vifible  de- 
monftration ;  and  as  the  fate  of  Abel  was  an  argument  to  their 
reafon,  fo  the  tranflation  of  Enoch  was  a  proof  to  their 
fenfes  of  another  Hate  of  life  after  the  prefent.  To  Adam 
himfelf,  if  he  was  then  alive  (s),  it  mult  have  been  a  lively 
and  affecting  inltance  of  what  he  might  have  enjoyed,  had 
he  kept  his  innocence  ;  it  muft  have  been  a  comfortable 
earnelt  o!  the  promifed  victory  over  the  evil  one  ;  and  have 
confirmed  his  hope,  that  when  the  head  of  the  ferpent 
fhould  be  completely  bruifed.  he  and  his  poflerity  would  be 
reftored  to  the  favour  of  their  Maker,  and  behold  his  pre- 
^  fence  in  blefs  and  immortality. 

Yet  vice,  Nothwithflanding  this  watchful  care  of  God  over  his  fal- 
andproba-  len  creature  man,  vice,  and  probably  idolatry,  fpread  through 
K!ar,y'the  world  with  a  rapid  pace.  The  family  of  Seth  married 
into  that  of  Cain,  and  adopted  the  manners  of  their  new 
relations.  Rapine  and  violence,  unbounded  luff  and  im¬ 
purity  of  every  kind,  prevailed  univerfully  ;  and  when  thole 
giants  in  wickednels  had  filled  the  earth  with  tyranny,  in- 
juftice,  and  oppreflion  ;  when  the  whole  race  was  become 
entirely  carnal — God,  after  railing  up  another  prophet  to 
give  them  frequent  warnings  of  their  fate  for  the  fpace  of 
j  20  years,  was  at  length  obliged,  in  mercy  to  themfelves  as 
well  as  to  the  fuccecding  generations  of  men,  to  cut  them 
off  by  a  general  deluge.  See  Deluge. 

Thus  did  God,  by  the  fpirit  of  prophecy,  which  is  by 
fome  fuppofed  to  have  been  hereditary  in  the  heads  of  fami- 
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**mc  lies;  by  frequent  manifeflations  of  his  own  prefence;  and 
by  uninterrupted  tradition — make  ample  provifion  for  the 
inftrudtion  and  improvement  of  the  world  for  the  firft  1 600 
years.  A.fter  the  deluge  he  was  pleafed  to  converfe  again 
with  Noah,  and  make  in  his  perfon  a  new  and  extenfive  co¬ 
venant  with  mankind,  (fee  Prophecy,  n°  11.).  Of  his 
power,  juiiice,  and  goodnefs  ;  -of  his  fnpreme  dominion  over 
the  earth  and  the  heavens  ;  of  his  abhorrence  of  lin,  and 
liis  determination  not  to  let  it  go  nnpuniflied — that  patriarch 
and  his  family  had  been  molt  awfully  convinced  ;  nor  could 
they  or  their  children,  for  fome  time,  want  any  other  argu¬ 
ment  to  enforce  obedience,  fear,  and  worfhip.  The  fons  of 
Noah  were  an  100  years  old  when  the  deluge  overwhelm¬ 
ed  the  earth.  They  had  long  converfed  with  their  anceftors 
of  the  old  world,  had  frequented  the  religious  affemblies,  * 
obferved  every  Sabbath  day,  and  been  initrudted  by  thofe 
who  had  feen  Adam.  It  is  therefore  impofiible  that  they 
could  be  ignorant  of  the  creation  of  the  world,  of  the  fall 
of  man,  or  of  the  promife  of  future  deliverance  from  the 
confequences  of  that  fail ;  or  that  they  could  offer  their 
facrifices,  and  perform  the  other  rites  of  the  inflituted 
worfifip,  without  looking  forward  with’  the  eye  of  faith  to 
that  deliverance  feen,  perhaps  obfcurely,  through,  their  typi¬ 
cal  oblations. 

In  this  Hate  of  things,  with  the  awful  remembrance  of 
the  deluge  continually  prefent  to,  their  minds,  religion  might 


for  fome  time  be  fafidy  propagated  by  tradition,  wuc« 
by  degrees  mankind  corrupted  that  tradition  in  its  mofl  ef-  ^rom  the 
fential  parts  ;  when,  irflead  of  the  one  Supreme  God,  they  ^ ** 
fet  up  feveral  orders  of  inferior  deities,  and  worfhipped  all  coming1  J 
the  holt  of  heaven  ;  when,  at  the  fame  time  they  were  uni-  Chrift, 
ting  under  one  head,  and  forming  a  univerfal  empire  under 
the  patronage  of  the  Sun  their  chief  divinity  (fee  Babel) — rdollt^ 
God  faw  it  neeeffary  to  difperfe  them  into  diltinft  colonies, howevTr 
by  caufmg  fuch  difcord  among  them  as  rendered  it  impof-the  caufe  0f 
fible  for  any  one  fpectes  of  idolatry  to  be  at  once  univerfally^e  d%r* 
eflablifhed.  . 

After  this  difperlion,  there  is  reafon  to  believe  that  par¬ 
ticular  revelations  were  vouchfafed  wherever  men  were  difpo- 
fed  to  regard  them.  Peleg  had  his  name  prophetically  gi¬ 
ven  him  from  the  dilperfion  which  was  to  happen  in  his 
days  ;  and  not  only  his  father  Eber,  but  all  the  heads  of  fa¬ 
milies  mentioned  from  Noah  to  Abraham,  are  with  much 
plausibility  fuppoied  to  have  had  the  fpirit  of  prophecy  on 
many  occahons.  Noah  was  undoubtedly  both  prieff  and 
prophet ;  and  living  till  within  two  years  of  the  birth  of  A- 
braham,  or,  according  to  others,  till  that  patriarch  was  near 
60  years  old,  he  would  furely  be  able  to  keep  up  a  tole¬ 
rable  fenfe  of  true  religion  among  fuch  of  his  delcendants  as 
fojourned  within  the  influence  of  his  doctrine  and  example. 

His  xeligious  fon  Shem,  who  lived  till  after  the  birth  of 
Ifaac,  could  not  but  preferve  in  tolerable  purity  the  faith  and 
worfhip  of  the  true  God  among  fuch  of  his  own  defendants 
as  lived  in  his  neighbourhood. 

But  though  the  remains  of  true  religion  were  thus  pre- 
ferved  among  a  few  righteous  men,  idolatry,  with  its  infs- 
parable  attendants,  unnatural  lufts  and  cruel  fuperftition  (t), 
had  in  a  fhort  time  prevailed  fo  far  among  the  fons  of 
Noah,  that  God,  in  his  infinite  wifdom,  faw  it  expedient  not 
only  to  fhorten  the  lives  of  men,  but  alfo  to  withdraw  his 
preleuce  from  the  generality,  who  had  thus  rendered  thera- 
felves  unworthy  of  fuch  communications;  and  to  feledt  a 
particular  family,  in  which  his  worfhip  might  be  preferved 
pure  amidil  the  various  corruptions  that  were  overfpread- 
ing  the  world.  With  this  view  Abraham  was  called  ; 
after  many  remarkable  trials  of  his  faith  and  conftancy,  admit-  Abraham 
ted  to  a  particular  intimacy  and  friendfhip  with  his  Maker,  was 
God  entered  into  a  peculiar  covenant  with  him,  engaging 
to  be  his  prefent  guide,  protector,  and  defender  ;  to  bellow 


and  *cajj0f 


..13S 


all  temporal  bleffings  upon  him  and  his  feed  ;  and  to  make 
fome  of  thofe  feed  the  inllruments  of  conveying  bleflings  of 
a  higher  kind  to  all  the  nations  of  the  earth. 

It  was  doubtlefs  for  his  Angular  piety  that  Abraham  was  To  prevent 
fixed  upon  to  be  the  parent  of  that  people,  who  fhould  pre  the  univer* 
ferve  the  knowledge  of  the  unity  of  God  in  the  midft  of  an ^ 
idolatrous  and  polytheiflic  world;  but  we  are  not  to 
gine  that  it  was  for  his  fake  only  that  all  this  was  done,  cr 
that  his  lefs  worthy  defcendants  were  by  the  equal  Lord  of 
all  treated  with  partial  fondnefs  for  the  virtues  of  their  an- 
ceftor  ;  it  was  for  the  benefit  of  mankind  in  general  that' 
he  was  called  from  his  country,  and  from  his  father’s  houfe, 
that  he  might  preferve  the  doctrine  of  the  Divine  unity  in 
his  own  family,  and  be  an  inftrument  in  the  hand  of  Provi¬ 
dence  (and  a  fit  one  he  was)  tt5  convey  the  fame  faith  to  the  1 
nations  around  him.  Accordingly,  we  find  him  diitinguifh¬ 
ed  among  the  neighbouring  princes,  and  kings  reproved  for? 
his  fake ;  who  being  made  acquainted  with  his  prophetic  cha¬ 
racter,  defire  his  interceflion  with  God.  Hillory  tells  11s  of 
his  converfing  on  the  lubjedt  of  religion  with  the  moll  learn¬ 
ed 


^s)  ^ccording  to  the  Samaritan  chronology,  he  was  alive;  according  to  the  Hebrew,  fie  had  been  dead  57  years* 
r)  v.ee  the  effects  of  idolatry  well  defcribed  in  the  Apocryphal  book  of  Wifdom,  chap,  xiv* 
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Theology  cd  Egyptians,  who  appear  to  have  derived  from  him  or 
from  the  fome  Qf  h{g  defendants  the  rite  of  circumeifion,  and  to 
dam  tn  the  have  been  for  a  while  ftopt  in  their  progrefa  towards  the 
toming  of  laft  ftage  of  that  degrading  idolatry  which  afterwards  ren- 
Chrift.  dered  their  national  worfhip  the  opprobrium  of  the  whole 

u — v - 'earth,  (fee  Polytheism,  nq  28).  We  are  informed 

that  his  name  was  had  in  the  greateft  veneration-  all  over 
the  Eaft  ;  that  the  Magians,  Sabians,  Perfians,  and  Indians, 
all  glory  in  him  as  the  great  reformer  of  their  refpeftive  re* 
ligions  :  and  to  us  it  appears  extremely  probable,  that  not 
*  See  Afi-  only  the  Brachmans,  but  likewife  the  Hindoo  god  Brahma*, 
Paries  and  der*ve  t^ieir  n?-me«  from  the  father  of  the  faithful.  As 
JZr  be  was  ^et  ^nto  t^ie  vari°us  counfels  of  the  Almighty,  and 
Gbron,  taught  to  reafon  and  refiedt  upon. them  ;  as  he  was  fully  ap- 
prifed  of  the  overthrow  of  Sodom  and  Gomorrah,  with  the 
particular  circumdanees  of  that  miraculous  event ;  and  as 
he  had  frequent  revelations  of  the  promifed  Redeemer, 
whole  day  he  longed  earneftly  to  fee,  and  feeing  it  was 
glad — ‘there  can  be  no  doubt  but  that  he  and  his  family 
took  care  to  propagate  thefe  important  doftrines  in  every 
nation  which  they  vifited  5  for  the  only  reafon  which  we 
can  conceive  for  his  being  made  to  wander  from  place  to 
place  was,  that  different  people  might  be  induced  to  inquire 
after  his  proieflion,  his  religion,  and  his  hopes. 

But  though  the  Supreme  Being  was  pleafed  to  manifeft 
himfelf  in  a  more  frequent  and  familiar  manner  to  Abra¬ 
ham,  he  by  no  means  left  the  ied  of  the  world  without  iuf* 
iicient  light.  Lot  profeded  the  true  religion  in  the  midfl 
of  Sodom.  In  Canaan  we  meet  with  Melchizedeck,  king  and 
prielt  of  the  mod  high  God,  who  blefled  Abraham,  and  to 
139  whom  that  patriarch  himfelf  did  homage.  Abimelech  king 
Occasional  of  Gerar  receiving  an  admonition  from  the  Lord,  immedi- 
•givcifto ] ate^  Pa*d  a  due  re&ard  t0  ^  5  and  the  fame  feme  of  religion 
Other  pious  an^  v^rtue  defended  to  his  fon.  Laban  and  Betliuel  ac- 
men.  knowledged  the  Lord,  and  the  former  of  them  was  even 
favoured  with  a  vifion.  I11  Arabia,  wc  find  Job  and  his 
three  friends,  all  men  of  high  rank,  entering  into  the  deeped 
difquilitions  in  theology  ;  agreeing  about  the  unity,  omni¬ 
potence,  and  fpirituality  of  God  ;  the  judice  of  his  provi¬ 
dence,  with  other  fundamental  articles  of  true  religion  ;  and 
mentioning  divine  inipiration  or  revelation  as  a  thing  not 
*Jobiv.  uncommon  in  their  are  and  country*  (u).  Balaam  ap- 
12,  15,16,  pears  to  have  been  a  true  prophet  ;  and  as  he  was  unque- 

«Ui?ia.0,  lHonably  a  man  °**  bad  morais>  tbc  natural  inference  is, 
that  the  gift  of  prophecy  was  then,  as  afterwards,  bedowed 
on  individuals,  not  for  their  own  fakes,  but  for  the  fake  of 
the  public  ;  and  that,  as  in  “  every  nation,  lie  who  feareth 
God  and  worketh  righteoufnefs  is  accepted  of  him  fo  in 
thofe  early  ages  of  the  world,  when  mankind  were  but  chil¬ 
dren  in  religious  knowledge,  they  were  blefled  with  the 
light  of  divine  revelation  wherever  they  were  difpofed  to 
make  a  proper  ufe  of  it. 

A  fecond  ^cry  ^ew>  however,  appear  to  have  had  this  difpofltion  • 
purpofe  for  and  therefore  God  was  pleafed  to  adopt  Abraham  and  part 
which  A-  of  his  poflerity  as  the  race  from  which  the  great  Redeemer 
braham wae vyas  t0  fpring,  to  train  them  up  by  degrees  in  fuitable  no- 
**  e  '  tions  of  their  Creator,  and  gradually  to  open  up  to  them, 
as  they  were  able  to  receive  it,  the  nature  of  that  difpenfa- 
tion  under  which  “  all  the  nations  of  the  earth  were  to  be 
blefled  in  the  patriarch’s  feed,  (fee  Prophecy,  n°  13). 
for  this  purpofe,  he  held  frequent  correspondence  with 
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them  ;  and  to  (Lengthen  and  confirm  their  faith,  to  fix  and  Theology 

preferve  their  dependence  on  the  one  God  of  heaven  and 

earth,  he  daily  gave  them  new  promifes,  each  more  magnifi-  ^  tj^. 

cent  than  that  which  preceded  it.  He  blefled  ffaac,  mira-  coming  of 

culoufly  ir.creafed  his  fubilance,  and  foon  made  him  the  en-  Chrift. 

vy  0!  the  neighbouring  princes.  He  foretold  the  condition 

of  his  two  fons,  renewed  the  promife  made  to  Abraham, 

and  blefled  the  adopted  fon  Jacob,  with  whom  he  conde- 

feended  to  converte  as  he  had  converfed  with  Abraham  and 

Ifaac  ;  renewing  to  him  the  great  promife  ;  bellowing  upon 

him  all  kinds  of  riches ;  and  imprefling  fuch  terror  upon  all 

the  cities  which  were  round  about  him  as  prevented  them 

from  hurting  either  him  or  his  family. 

All  this  was  indeed  little  enough  to  keep  alive  even  in 
the  mind  of  Jacob  a  tolerable  fenfe  of  duty  and  dependence 
on  his  Creator.  Alter  the  fird  vilion  he  is  furpnfed,  and 
hefitates,  Teeming  inclined  to  make  a  kind  oi  ftipulation  with 
his  Maker.  “  If  (fays  he)  God  will  be  with  me,  and  will 
keep  me  in  this  way  that  I  go,  and  will  give  me  bread  to  eat, 
and  raiment  to  put  on,  fo  that  I  come  again  to  my  father’s 
houfe  in  peace,  then  (hall  the  Lord  be  my  God  ||.”  It  ap-  f|  Gen, 
pears  not  to  have  been  till  after  many  fuch  revelations,  blef~xxvu**  zo> 
fings,  and  deliverances,  and  being  reminded  of  the  vowZL 
which  on  this  occafion  he  had  vowed,  that  he  fet  himfelf  in 
good  earned  to  reform  the  religion  of  his  own  family,  and 
to  drive  out  from  it  all  Arange  gods*.  So  little  able,  in* Gen. 
that  age,  were  the  boaiied  powers  of  the  human  mind  toxxxv* 
preferve  in  the  world  juft  notions  of  the  unity  of  the  God¬ 
head,  that  we  fee  there  was  a  necefiity  for  very  frequent  re¬ 
velations,  to  prevent  even  the  bed  men  from  running  head¬ 
long  into  polytheitm  and  idolatry. 

Thus  was  God  obliged  to  treat  even  with  the  patriarchs 
themfelves,  by  way  of  pofitive  covenant  and  exprefs  com- 
pa&  ;  to  promite  to  be  their  God  if  they  would  be  his  peo¬ 
ple  ;  to  give  them  a  portion  of  temporal  bleflings.as  intro- 
dndory  to  future  and  fpiritual  ones  ;  and  to  engage  them  in  * 
bis  fervice  by  immediate  rewards,  till  they  could  be  led  on 
to  higher  views,  and  prepared  by  the  bringing  in  of  a  better 
hope  to  worfhip  him  in  fpirit  and  in  truth.  With  regard 
to  what  may  be  called  the  theory  of  religion,  mankind  were 
yet  fcarcely  got  out  of  their  childhood.  Some  extraordinary 
perfons  indeed  occalionally  appeared  in  different  countries, 
fuch  as  Enoch,  Noah,  Abraham,  and  Job,  with  many  others, 
who  had  a  more  enlarged  profpedl  of  things,  and  entertain¬ 
ed  more  worthy  (entiments  of  the  divine  difpenfations  and 
of  the  ultimate  end  of  man  ;  but  thefe  were  far  fuperior  to 
the  times  in  which  they  lived,  and  appear  to  have  been  pro¬ 
videntially  railed  up  to  prevent  the  lavage  date  and  favage 
idolatry  from  becoming  univerfal  among  men.  See  Sa¬ 
vage. 

The  worfhip  which  was  pra&ifed  by  tliofe  holy  men  The  patri- 
appears  to  have  confided  principally  of  the  three  kinds  ofarchaLvor- 
facrifice  mentioned  elfewhere  (fee  Sacrifice)  ;  to  which 
were  doubtleis  added  prayers  and  praifes,  with  the  more  va-  Zs^er- ^ 
luable  oblation  of  pure  hands  and  devout  hearts.  Such  offormedin 
them  as  looked  forward  *to  a  future  redemption,  and  hadtaith 
any  tolerable  notion  of  the  means  by  which  it  was  to  be  ef- 
fe&ed,  as  Abraham  certainly  had,  mud  have  been  fenfible 
that  the  blood  of  bulls  and  of  goats  could  never  take  away 
fin,  and  that  their  facrifices  were  therefore  valuable  only  when 
they  were  offered  in  faith  of  that  great  promife,  “  which  they, 
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(u )  There  are  great  difputes  among  the  learned  refpefting  the  antiquity  and  the  author  of  the  book  of  Job,  and  whe- 
•ttier  it  be  a  hiftory  of  events,  or  a  poem  which  has  its  foundation  in  hiitory.  All  fober  men,  however,  are  agreed,  that 
there  really  was  fuch  a  perfon  as  Job,  eminent  for  patience  under  uncommon  fufferings  ;  and  that  he  was  of  very  remote 
•antiquity,  I  he  LXX.  give  us  the  names  of  his  father  and  mother,  and  fay  that  he  was  the  fifth  from  Abraham. 
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TheoL  gv  having  feen  it  afar  off,  were  perfuaded  of,  and  embraced 
and  confeffcd  that  they  were  ft  rangers  and  pflgiims  upon 
earth.” 

That  fuch  perfons  looked  for  “  a  better  country,  even  a 
heavenly  one,”  in  a  future  fate,  cannot  be  queftiqned  ;  for 
they  knew  well  how  fin  and  death  had  entered  into  the 
world,  and  they  muff  have  underftood  the  promife  made  to 
their  original  progenitor,  and  repeatedly  renewed  to  them- , 
felves,  to  include  in  it  a  deliverance  at  fome  period from  eve¬ 
ry  confequence  of  the  fivft  tranfgiefiion.  They  were  to  all 
intents  and  purpofes  Chriftians  as  well  as  we.  ri  hey  in¬ 
deed  placed  their  confidence  in  a  Redeemer,  who  in  the  ful- 
Kedeemer-6; ne^s  l^me  was  to  appear  upon  earth,  while  we  place  ours 
’in  a  Redeemer  that  has  been  already  manifefted  ;  they  ex- 
preffed  that  confidence  by  one  mode  of  worfhip,  we  exprefs 
it  by  another  ;  but  the  patriarchal  worfhip  had  the  fame  end 
in  view  with  the  Cliriftian — the  attainment  of  everla fling  life 
143  in  heaven. 

Such  faith,  The  generality  of  men,  however,  appear  not,  in  the  early 
however,  ^  age  Qf  which  we  now  write,  to  have  extended  their  views 
iu  t  gtr.era., ^jie  prefenj-  life.  From  the  conlufed  remains  o!  an¬ 
cient  tradition,  they  acknowledged  indeed  fome  fupeiior 
power  or  powers,  to  whom  they  frequently  applied  for  di¬ 
rection  in  their  affairs  ;  but  in  all  probability  it  was  only  for 
direction  in  temporal  affairs,  fuch  as  the  cultivation  of  the 
ground,  or  their  tranfadfions  with  each  other.  In  the  then 
ftate  of  things,  when  no  part  of  the  world  was  overftocked 
with  inhabitants,  and  when  luxury  with  its  confequences 
were  everywhere  unknown,  virtue  and  vice  mull  have  pro¬ 
duced  their  natural  effeCts  ;  and  the  good  man  bein'*  happy 
here,  and  the  wicked  man  miferable,  reafon  had  no  data  from 
which  to  infer  the  reality  of  a  future  date  of  rewards  and 
punifhments.  Tliofe  who  were  bleffed  with  the  light  o^  re¬ 
velation  undoubtedly  looked  forward  to  that  (late  with  a 
holy  joy  ;  but  the  reft  worfhipped  fuperior  powers  from 
worldly  motives.  How  many  of  thofe  powers  there  might 
be,  or  how  far  their  influence  might  reach,  they  knew  not. 
Uncertain  whether  there  be  one  Supreme  Governor  of  the 
whole  world,  or  many  co-ordinate  powers  prefiding  each 
over  a  particular  country,  climate,  or  place — gods  of  the 
hills  arid  of  the  valleys,  as  they  were  afterwards  diftinguifh- 
ed — they  thought  that  the  more  of  thefe  they  could  engage 
in  their  intereft  the  better.  Like  the  Samaritans  therefore, 
in  after  times,  they  fought,  wherever  they  came,  the  “  man¬ 
ner?  of  the  god  of  the  land,”  and  ferved  him,  together  with 
their  own  gods. 

Thus  was  the  world  ready  \o  lofe  all  knowledge  of  the 
true  God  and  his  worfhip,  had  not  he  been  gracioufly  plea 
Ifraelh^s6  ^  to  *nterP°^e>  an^  ta^e  effectual  care  to  prefervethat  know- 
pledge  in  one  nation,  from  which  it  might  be  conveyed  to  the 
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reft  of  mankind  at  different  times,  and  in  greater  or  lets  de¬ 
grees,  a*  they  fhould  be  capable  of  receiving  it.  To  this 
purpofe  he  rrfade  way  for  the  removal  o*  Jacob  and  his  fa¬ 
mily  to  one  of  the  moft  improved  and  polifhed  countries  of 
the  world  ;  and  introduced  them  into  it  in  a  manner  fo  advan¬ 
tageous,  as  to  give  them  an  opportunity  of  imparting  much 
religious  knowledge  to  the  natives.  The  natives,  however, 
were  grofs  idolaters ;  and  that  his  chofen  people  might  be 
as  far  as  poflible  from  the  contagion  of  their  example, 
he  placed  them  upon  the  borders  of  Egypt,  where,  though 
they  multiplied  exceedingly,  they  were  by  cheir  very  oc- 
|  Gen. xlvi.cupation  J*  ftill  kept  a  leparate  people,  and  muft  have  been 
33 > 34*  rendered,  by  a  long  and  fevere  oppreffion,  in  a  great  degree 

aveiie  from  the  manners  and  religion  of  their  neighbours. 
This  averfion,  however,  feems  to  have  giadually  become  lefs 
and  lefs  ;  and  before  they  were  miraculoufiy  redeemed  from 
their  houfe  of  bondage,  they  had  certainly  loft  all  correct 
notions  of  the  unity  of  God,  and  the  nature  of  his  worftiip, 
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and  had  adopted  the  greater  part  of  the  fuperftitions  of  f  'i  co’o^y 
their  tafk-mafters.  Of  this  we  need  no  other  proof  than  j  ‘jm 
what  is  implied  in  the  words  of  Mofes  * ,  when  he  laid  unto^*^'^ 
God,  “  Behold,  when  I  come  unto  the  children  of  Ifrael,  coming  0f 
and  fay  unto  them,  the  God  of  your  fathers  hath  fent  me  Chvift. 
unto  you  ;  and  they  (hall  fay  unto  me,  What  is  his  name? 
what  fhall  I  lay  unto  them  Had  not  the  definite!  lawgiver*  Xo<*’*i* 
of  the  Hebrews  been  aware  that  Its  countrymen  had  adop-  M5 
ted  a  plurality  of  gods,  this  difficulty  could  not  have  occur- ^ot^lPn* 
red  to  him  ;  for  names  are  never  thought  of  but  to  diftinguifh 
fiom  each  other  beings  of  the  lame  kind  ;  and  he  muft  have 
remembered,  that  in  Egypt,  where  the  multitude  of  gods 
was  marflialled  into  various  claffes,  the  knowledge  of  their 
names  was  deemed  of  great  importance.  This  we  learn 
likewife  from  Herodotus,  who  informs  us  #,  that  the  Pelaf-  $  j  ^  .. 
gi,  after  fettling  in  Greece,  thought  it  neceffary  to  conlultcap. 
the  oracle  of  Dodona,  whether  it  would  be  proper  to  give 33. 
to  their  own  gods  the  names  of  the  Egyptian  divinities  ? 
and  that  the  oracle,  as  might  have  been  fuppoled,  allured 
them  that  it  would.  Indeed  the  Hebrews  during  their  re- 
fidence  in  Egypt  had  acquired  fuch  an  attachment  to  the 
idolatrous  worfhip  of  the  country,  that  it  appears  never  to 
have  left  them  entirely  till  many  ages  afterwards,  when  they 
were  carried  captive  into  Babylon,  and  feverely  punifhed  for 
their  repeated  apoftacies ;  and  fo  completely  were  they  in¬ 
fatuated  by  thele  fuperftitions  at  the  era:  of  their  exodus, 
that,  as  the  prophet  Ezekiel  informs  11s  *,  they  lebelled*  £h. lXf 
againil  God,  and  would  not  call  away  their  abomina¬ 
tions,  or  forfake  the  idols  of  Egypt,  even  in  the  very  day 
that  the  hand  of  Omnipotence  was  lifted  up  to  bring  them 
forth  of  that  land  in  which  they  had  been  fo  long  and  fo 
cruelly  oppreffed.  In  fuch  a  ftate  of  things,  to  have  luffer- 
ed  them  to  remain  longer  in  Egypt,  could  have  ferved  no 
good  purpofe  ;  and  therefore  to  tulril  the  promife  which  he 
had  given  to  Abraham,  God  determined  to  deliver  them  out 
of  the  hand  of  the  Egyptians  by  means  which  fhould  con¬ 
vince  both  them  and  their  offspring  of  his  own  fupremacy 
over-  heaven  and  earth.  ^ 

As  Moles  was  the  perfon  appointed  to  deliver  God’s  mef-  Mofes  ap« 
fage  to  Pharaoh,  and  to  demand  of  him  leave  for  the  Ilrael- pointed  to 
ites  to  go  three  days  journey  into  the  wildernefs  to  ferve^nS  l^ctt 
the  God  of  their  fathers,  it  was  neceffary  that  he  fhould  be °l^t 
endowed  with  the  power  of  making  miracles  to  evince  thc& 
reality  of  his  divine  million.  Without  a  convi&ion  that 
his  claims  were  well-founded,  neither  Pharaoh  nor  his  own 
countrymen  could  reafonably  have  been  expedled  to  liften  to 
the  propofals  of  a  man  who,  though  bleffed  in  his  youth 
with  a  princely  education,  had  come  diredfly  011  his  embaffy 
from  the  humble  employment  of  a  fhepherd,  which  he  had 
for  many  years  exereifed  in  the  country  of  Midian.  To 
prove  that  he  was  really  fent  by  God,  any  vifible  and  un¬ 
doubted  controul  of  the  laws  of  nature  would  have  been 
abundantly  fufficient ;  but  he  was  to  prove  not  only  this 
truth,  but  alfo  the  unity  of  the  Divine  nature  ;  and  the  mi¬ 
racles  which  he  was  diredled  to  work  were  executions  of 
judgments  againft  the  very  gods  of  Egypt  *.  * Exod.ro* 

When  Pharaoh  firft  turned  a  deat  ear  to  his  requeft,  tho’  12 
enforced  by  the  conveTion  of  a  lod  into  a  ferpent,  at  the 
command  of  Jehovah  he  fmote  with  the  fame  rod  upon  the  ^ 
waters  in  the  river,  which  were  inftantly  converted  into  phe  pro- 
blood,  and  occasioned  the  death  of  all  the  fifhes  that  fwam  pnrty  of 
in  them.  To  any  people  this  miracle  would  have  been 
proof  of  Divine  agency  ;  but  it  was  in  a  particular  manner  wruUght, 
calculated  to  open  the  eyes  of  the  blind  and  infatuated  E- 
gyptians,  who  confidered  the  Nile  as  one  of  their  greateft 
gods,  and  all  the  fifties  that  it  contained  as  fubordinate  di¬ 
vinities.  They  called  that  noble  river  fometimes  Sirius, 
fometimes  Ofirts,  fometimes  Cangbus  (fee  Canobus),  and 
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ThrV.ogy  not  infrequently  fiuwt  (x)  ;  and  adored  it  as  the  parent 
from  the  Qf  a]}  their  deities.  What  then  muff. the  people  have  thought 
/ai|  when  they  found  their  moll  revered  god,  at  the  command 
of  a  fervant  of  Jehovah,  converted  into  blood,  and  all  his 
facred  offspring  into  (linking  carcales  ?  To  conceive  their 
confirmation,  if  it  can  be  conceived,  the  reader  mull  re¬ 
member,  that  the  Egyptian  priefts  held  blood  ir.  the  utmoff 
abhorrence,  as  a  thing  of  w  hich  the  very  touch  would  deep¬ 
ly  pollute  them,  and  require  immediate  and  folemn  expia¬ 
tion.  The  lame  facred  river  was  a  fecond  time  polluted, 
when  it  fent  forth  frogs,  which  covered  all  the  land  of  E- 
gypt,  and  died  in  the  houfes,  in  the  villages,  and  in  the 
fields  ;  thus  rendering  it  impoffible  for  the  people  to  avoid 
the  touch  of  dead  bodies,  though  from  every  luch  contact 
they  believed  themfelves  to  contrad  an  impurity,  which,  in 
the  cafe  before  us,  mull  have  been  the  more  grievous,  that 
in  the  whole  country  there  was  not  left  a  pool  of  uninfected 
water  to  wafh  away  the  flain. 

The  third  plague  inflided  upon  the  Egyptians  was,  the 
converting  of  the  duft  of  the  land  into  lice,  upon  man  and 
upon  bead,  throughout  the  whole  kingdom.  To  fee  the 
propriety  of  this  miracle  as  a  judgment  upon  their  idolatry, 
v.re  mull  recoiled  their  utter  abhorrence  of  all  kinds  of  ver¬ 
min,  and  their  extreme  attention  to  external  purity  above 
every  other  people  perhaps  that  has  hitherto  exdled  on  the 
face  of  the  earth.  Upon  this  head  they  were  more  particu¬ 
larly  felicitous  when  about  to  enter  the  temples  of  their 
gods ;  for  Herodotus  informs  us,  that  their  priefls  wore  li¬ 
nen  raiment  only,  and  fhaved  off  every  hair  from  their  heads 
and  bodies,  that  there  might  be  no  loufe  or  other  deteflable 
objed  upon  them  when  performing  their  duty  to  the  gods. 
This  plague  therefore,  while  it  lafled,  made  it  impoffible  for 
them  to  perf  rm  their  idolatrous  worfhip,  without  giving 
fiueh  offence  to  their  deities  as  they  imagined  could  never 
be  forgiven.  Hence  we  find,  that  on  the  produdion  of 
the  lice,  the  priefts  and  magicians  perceived  immediately 
from  what  hand  the  miracle  had  come,  and  exclaimed, 
t(  This  is  the  finger  of  God!”  The  fourth  plague  leems 
to  have  been  likewife  acknowledged  to  be  the  finger  of 
God,  if  not  by  the  magicians,  at  leaf!  by  Pharaoh  ;  for  in 
a  fit  of  terror  he  agieed  that  the  Ifraeiites  fhould  go  and 
fei  vc  the  Lord.  That  he  was  terrified  at  the  [warms  of 
flies  which  infefled  the  whole  country,  except  the  land  of 
Gofhen,  will  excite  no  w  nder,  when  it  is  known  that  the 
worfhip  of  the  fly  originated  in  Egypt  ;  whence  it  was  car¬ 
ried  by  the  Caphtorim  to  Palefline  ;  by  the  Phoenicians  to 
Sidon,  Tyre,  and  Babylon ;  and  from  thefe  regions  to  other 
parts  of  the  world.  The  denunciation  of  this  plague  was 
delivered  to  Pharaoh  early  in  the  morning,  when  he  was  on 
the  banks  of  the  Nile,  probably  paying  his  aecuflomed  de¬ 
votion  to  his  greatefl  god ;  and  when  he  found  himteP  and 
bis  people  tormented  by  a  (warm  of  fnbordina.te  divinities, 
who  exe  uted  the  judgment  ot  Jehovah  in  defiance  of  the 
power  of  the  fupreme  numen  of  Egypt,  he  muff  have  been 
convinced,  had  any  candour  remained  in  his  mind,  that  tire 
whole  fyflem  of  his  luperflition  was  a  nrafe  of  abfui  ditits, 
and  that  his  gods  were  only  humble  inftruinents  at  the  dii- 
pofal  of  a  Superior  Power.  He  was  not,  however,  convin¬ 
ced  ;  he  was  only  abrmtd,  and  quickly  relapfed  into  his 
wonted  obflinacy.  1  he  r  fth  plague  therefore,  the  murrain 
among  the  cattle,  brought  death  and  deftrudion  upon  his 
jnoii  revered  nods  themfelves.  Neither  Oliris,.nor  Ifis,  nor 
Ammon,  nor  Pan,  had  power  to  fave  his  brute  reprefenta- 
i  he  iacred  bull,  and  heifer,  and  ram,  and  goat,  were 
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carried  off  by  the  fame  malady  which  fwept  away  all  the  Theology 
other  herds  of  deities,  thefe  dit  jiercoret ,  who  lived  on  grals 
and  hay.  The  impreffion  of  this  punifhment  mull  have  °t0  th“ 
been  awful  upon  the  minds  of  the  Egyptians,  but  perhaps  coming  of 
not  equal  to  that  which  fucceeded  it.  Chrift. 

In  Egypt  there  were  feveral  altars  on  which  human  fa- 
crifices  were  offered  ;  and  from  the  description  of  the  per- 
fons  qualified  to  be  vidims,  it  appears  that  thofe  unhappy 
beings  muff  have  been  foreigners,  as  they  were  required  to 
have  bright  hair  and  a  particular  complexion.  The  hair 
of  the  Ifraeiites  was  much  brighter  than  that  of  the  Egyp¬ 
tians,  and  their  complexions  fairer  ;  and  therefore  there  can  , 
be  little  doubt  but  that,  during  their  refidence  in  Egypt,  they 
were  made  to  fumifh  the  victims  demanded  by  the  bloody 
gods.  Thefe  victims  being  burnt  alive  on  a  high  altar, 
and  thus  facrifieed  for  the  good  of  the  nation,  their  afhes 
were  gathered  together  by  the  priefts,  and  fcattered  up¬ 
wards  in  the  air,  that  a  bleffing  might  be  entailed  on  every 
place  to  which  an  atom  of  this  dufl  fhould- be  wafted.  Mo¬ 
les  too,  by  the  diredion  of  the  true  God,  took  afhes  of 
the  furnace,  probably  of  one  ot  thofe  very  furnaces  in  which 
fome  of  his  countrymen  had  been  burnt,  and  fprinkling 
them  towards  heaven  in  the  fight  of  Pharaoh,  brought 
boils  and  blains  upon  all  the  people,  of  fo  malignant  a  na- 
ture,  that  the  magicians  and  the  other  miniflers  of  the  medi¬ 
cal  gods,  with  which  Egypt  abounded  beyond  all  other  coun¬ 
tries,  could  not  themfelves  efcape  the  infefiion. 

The  powers  of  darknefs  were  thus  foiled ;  but  the  heart  of 
the  monarch  was  ft  ill  hardened.  JDcflrudion  was  therefore 
next  brought  upon  him  and  his  country  by  the  elements,  which 
were  among  the  earliefl  idol  deities  not  only  of  the  Egyptians, 
but  of  every  other  polytheiflic  nation.  “  .  he  Lord  rain¬ 
ed  hail  upon  the  land  of  Egypt ;  fo  that  there  was  hail* 
and  fire  mingled  with  the  hail,  iuch  as  there  was  none  like 
it  in  all  the  land  of  Egypt  lince  it  became  a  nation.  And 
the  hail  lmote  throughout  all  the  land  of  Egypt  all  that  was 
in  the  field,  both  man  and  beafl ;  and  the  hail  fmote  every 
heib  of  the  field,  and  broke  every  tree  of  the  field.”  This 
was  a  dreadful  ca.lamity  in  itfelf ;  and  the  horror  which  it 
excited  in  the  minds  of  the  people  muft  have  been  greatly 
aggravated  by  the  well  known  fad,  that  Egypt  is  bleffed 
with  a  fky  uncommonly  ferene  ;  that  in  the  greatefl  part  of 
it  rain  has  never  been  ieen  at  any  other  time  fince  the  crea¬ 
tion  of  the  world  ;  and  that  a  flight  and  tranfieiit  fliower  is 
the  utmofl  that  in  the  ordinary  courfe  of  nature  falls  any¬ 
where  throughout  the  country.  The  [mall  quantity  of  ve¬ 
getables  which  was  left  undeflroyed  by  the  fire  and  the  hail 
was  afterwards  devoured  by  locufts,  which  by  a  ftrong  cafl 
wind  were  brought  in  fuch  numbers  from  Arabia,  where 
they  abound  at  all  times,  that  they  covered  the  whole  face 
of  the  earth,  and  did  eat  every  herb  of  the  land,  and  all 
the  fruit  of  the  trees,  fo  that  there  remained  not  any  green 
thing  in  the  trees  or  in  the  herbs  of  the  field  through  all  the 
land  of  Egypt. 

'The  ninth  plague  which  the  obflinacy  of  Pharoah  brought 
upon  his  country,  whilft  it  feverelyp  uni  died  the  Egyptians  for 
their  cruelty  to  the  Hebrews,  flruek-at  the  very  foundation 
of  all  idolatry.  We  have  elfe where  fhown,  that  the  firftob- 
jeds  of  idolatrous  worfhip  were  the  contending  powers  of 
light  and  darknefs  (fee  Polytheism)  ;  and  that  the  bene¬ 
volent  principle,  or  the  power  of  light,  was  everywhere  be¬ 
lieved  to  maintain  a  conftaut  iuperiority  over  the  power  of 
darknefs.  Such  was  the  faith  of  the  ancient  Perfians  ;  and 
fuch,  as  a  very  learned  writer  has  lately  proved,  was  like-- 

wifo- 


(x)  Whence  came  the  Greek  word  omemf9  the  ocean* 
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Theology  wife  the  faith  of  the  earlier  Egyptians.  It  was  therefore 
fahrfA6  Wltdl  truly  divine,  that  God,  to  (how  the  vanity  of 

-dam  to  the  their  imaginations,  brought  upon  thofe  votaries  of  light, 
coming-  of  who  fancied  themfelves  the  offspring  of  the  fun,  a  preter- 
Chriih  natural  darknefs,  which,  for  three  days,  all  the  powers  of 
u.  ^eir  fupreme  deity  and  his  Subordinate  agents  could  not 

difpel. 

The  tenth  and  laft  plague  brought  upon  this  idolatrous 
•people  was  more  univerfally  and  feverely  felt  than  any  which 
had  preceded  ft.  It  was  likewife,  in  fome  fenfe,  an  inflance 
of  the  lex  talionisy  which  requires  an  eye  for  an  eye,  and  a 
tooth  for  a  tooth,  &c.  Mofes  was  commanded,  at  his  firft 
interview  with  Pharaoh,  to  fay,  il  Thus  faith  the  Lord,  If¬ 
rael  is  my  fon,  even  my  firft-born.  Let  my  foil  go  that  he 
may  ferve  me  :  and  if  thou  refufe  to  let  him  go,  behold,  I 
•will  flay  thy  fon,  even  thy  firft-born.”  Before  this  threat 
was  put  in  execution,  every  attempt  was  made  to  foften  the 
hardened  heart  of  the  obftinate  tyrant.  The  waters  of  his 
facred  river  were  turned  into  blood,  and  all  the  fifties  that  it . 
contained  flain  ;  frogs  were  brought  over  all  the  lard  to  pol¬ 
lute  the  people  ;  the  miniflers  of  religion  were  rendered  fo 
impure  by  vermin,  that  they  could  not  difcharge  their  wont¬ 
ed  offices  ;  the  animals  moft  revered  as  gods,  or  emblems  of 
gods,  were  cut  off  by  a  murrain  ;  the  elements,  that  were 
everywhere  worfhipped  as  divinities,  canied  through  the 
land  a  devaftation,  which  was  completed  by  fwarms  of  lo- 
cufls ;  the  afhes  from  the  facred  furnace,  which  were 
thought  to  convey  bleffings  whitherfoever  they  were  wafted, 
were  made  to  communicate  incurable  difeafes ;  a  thick  and 
preternatural  darknefs  was  fpread  over  the  kingdom,  in  de¬ 
fiance  of  the  power  of  the  great  Ofiris  ;  and  when  the  hearts 
of  the  people  and  their  fovereign  continued  flill  obdurate, 
the  eldeft  fon  in  each  family  was  flain,  becaufe  they  refufed 
to  let  go  Ifrael,  God’s  firft-born.  From  this  univerfal  pefti- 
lence  the  Ifraelites  were  preferved  by  fprinkling  the  door- 
jiofts  of  their  houfes  with  the  blood  of  one  of  the  animals 
adored  in  Egypt;  a  fa&  which,  as  it  could  not  be  unknown 
to  Pharaoh  or  his  fnbjedls,  ought  to  have  convinced  that 
people  of  the  extreme  abfurdity  of  their  impious  fuperfti- 
tions.  This  effedt  it  feems  not  to  have  had ;  but  the  death 
of  the  firft-born  produced  the  deliverance  of  the  Hebrews  ; 
for  when  it  was  found  that  there  was  not  a  houfe  where 
there  was  not  one  dead,  “  Pharaoh  called  for  Mofes  and 
Aaron  by  night,  and  faid,  Rife  up,  and  get  you  forth  from 
among  my  people,  both  you  and  the  children  of  Ifrael ;  and 
blefs  me  alfo.  And  the  Egyptians  were  urgent  upon  the 
people,  that  they  might  fend  them  out  of  the  land  in  hafte; 
for  they  faid,  We  be  aft  dead  men  (y).”  The  wonted  ob- 
flinacy  of  the  monarch  indeed  very  foon  returned  ;  and  his 
fubjeds,  forgetting  the  lofs  of  their  children,  joined  with 
him  in  a  vain  attempt  to  bring  back  to  bondage  the  very 
people  whom  they  had  been  thus  urgent  to  fend  out  of  the 
land  ;  but  their  attempt  was  defeated  by  Jehovah,  and  all 
who  engaged  in  it  drowned  in  the  Red  Sea. 

The  God  of  Ifrael  having  thus  magnified  himfelf  over  the 
Egyptians  and  their  gods,  and  refeued  his  people  from  bon¬ 
dage  by  fuch  means  as  muft  not  only  have  ftruck  terror  and 
nftonifhment  into  the  whole  land,  but  alfo  have  fpread  his 
jname  through  all  the  countries  which  had  any  communica- 
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tion  with  that  far-famed  nation,  proceeded  to  inftruft  and  Theology 
exercife  the  Hebrews  for  many  years  in  the  v/ildernefs.  h°ni  the 
He  inculcated  upon  them  the  unity  of  the  Godhead  ;  gave  fdl1  cf 
them  ftatutes  and  judgments  more  righteous  than  thofe 
any  other  nation  ;  and  by  every  method  conftftent  with  the  chrift, 
freedom  of  moral  agency  guaided  them  againfl  the  conta-  -J 
gion  of  idolatry  and  polytheifm.  He  fent  his  angel  before  r49 
them  to  keep  them  in  the  way,  took  upon  himfelf  the  of-^°-of 
lice  of  their  fupreme  civil  governor,  and  by  his  prefence  di-rhTS 
re&ed  them  in  all  their  undertakings.  He  led  them  with  ites  fo  long 
repeated  figns  and.  wonders  through  the  neighbouring  na-  *n  wit* 
tions,  continued  to  try  and  difcipline  them  till  they  were deriiefs‘ 
tolerably  attached  to  his  government  and  eftablifhed  in  his 
worfhip,  and  introduced  them  into  the  Promifed  Land  when 
its  inhabitants  were  ripe  for  deftru&ion.  At  their  entrance 
into  it,  he  gave  them  a  fummary  repetition  of  their  former 
laws,  with  more  fuch  ordinances,  both  of  a  ceremonial  and 
moral  kind,  as  were  both  fuited  to  their  temper  and  cir- 
cumftances,  as  well  as  to  prefigure,  and  by  degrees  to 
prepare  them  for,  a  more  perfed  difpenfation  under  the 
Meffiah. 

The  Jewifh  law  had  two  great  obje&s  in  view  ;  of  which  150 , 

the  fir  ft  was  to  preferve  among  them  the  knowledge  of  the  ^5  of  the 
true  God,  a  rational  worffiip  fp ringing  from  that  know- jewifli law. 
ledge,  and  the  regular  pra&ice  of  moral  virtue  ;  and  the  fe- 
cond  was  to  fit  them  for  receiving  the  accomplifhment  of 
the  great  promife  made  to  their  anceftors,  by  means  analo¬ 
gous  to  thofe  which  a  fchoolmafter  employs  to  fit  his  pupils 
for  difeharging  the  duties  of  maturer  "years.  Every  thing 
in  that  law  peculiar  to  itfelf,  its  various  ceremonies,  modes 
of  facrificing,  the  fan&ions  by  which  it  was  enforced,  and 
the  theocratic  government  by  which  it  was  adminiftered, 
had  a  dired  tendency  to  promote  one  or  other  of  thefe  ends; 
and  keeping  thefe  ends  in  view,  even  the  minuteft  laws,  at 
which  impious  ignorance  has  affeded  to  make  itfelf  merry, 
will  be  difeovered  by  thofe  who  ffiall  ftudy  the  whole  fyftem, 
and  are  at  the  fame  time  acquainted  with  the  genuis  of  an- 
cient  polytheifm,  to  have  been  enaded  with  the  moft  con- 
fummate  wifdom. 

It  is  not  eafy  for  us,  who  have  been  long  bleffed  with 
the  light  of  revelation,  and  who  have  cultivated  our  minds 
by  the  ftudy  of  the  fciences,  to  conceive  the  propenfity  of 
all  nations,  in  that  early  age  of  the  world,  to  the  worfhip  of 
falfe  gods,  of  which  they  were  daily  adding  to  the  number. 

It  is  indeed  probable,  from  many  paffages  of  Scripture,  as 
well  as  from  profane  authors  of  the  greateft  antiquity,  that 
one  fupreme  numen  was  everywhere  acknowledged  ;  but  he 
was  confidered  as  an  extramundane  being,  too  highly  exalt¬ 
ed  to  concern  himfelf  with  the  affairs  of  this  world,  the  go¬ 
vernment  of  which,  it  was  believed,  he  had  delegated  to  va¬ 
rious  orders  of  fubordinate  deities.  Of  thofe  deitiep,  fome 
were  fuppofed  to  have  the  charge  of  one  nation  and  fome 
of  another.  Hence  it  is,  that  we  read  of  the  gods  of  Egypt, 
the  gods  of  the  Amorites,  and  the  gods  of  the  different  na¬ 
tions  round  about  Paleftine.  None  of  thofe  nations  denied 
the  exiftence  of  their  neighbour’s  gods  ;  but  all  agreed,  that 
while  the  Egyptians  were  the  peculiar  care  of  Ofiris  and 
Ifis,  the  Amorites  might  be  the  favourites  of  Moloch,  the 
Phoenicians  of  Cronus,  and  the  Philiftines  of  Dagon  ;  and 

they 


(y)  For  this  account  of  the  plagues  of  Egypt,  we  are  indebted  to  the  very  valuable  Obfervations  on  the  fubje£V  lately 
publifhed  by  Mr  Bryant.  We  have  not  quoted  the  authorities  by  which  the  learned  and  pious  author  fupports  his  opi¬ 
nions  ;  becaufe  it  is  to  be  hoped,  that  for  a  fuller  account  of  thefe  important  tranfa&ions  the  reader  will  have  recourfe  to 
his  work,  of  which  we  have  given  only  a  very  brief  abftradf.  For  much  of  the  preceding  parts  of  this  fedlion, 
®ve  acknowledge  our  obligations  to  the  late  Biffiop  Law’s  admirable  difeourfe  on  the  Several  Dtfpenjations  of  Revealed 
Religion. 


Part  II, 

Theology  they  had  no  obje&ion  oeeafionally  to  join  with  each  other 
from  the  *n  the  Worfhip  of  their  refpe&tve  tutelary  deities.  Nay,  it 
the  was  thought  impiety  in  foreigners,  while  they  fojourned  in 
co^tngof  a  ftrange  country,  not  to  facrifice  to  the  gods  of  the  place, 
thrift.  Thus  Sophocles  makes  Ar.tigone  fay  to  her  father,  that  a 

t- — v -  granger  fhould  both  venerate  and  abhor  thofe  things  which 

are  venerated  and  abhorred  in  the  city  where  he  refides  ; 
#  Crfrus  a-  and  another  author  *,  who,  though  comparatively  late,  drew 
fxd  Aug*  much  of  his  information  from  ancient  writings,  which  are 
now  loft,  allures  us,  that  this  complaifance  proceeded  from 
the  belief  that  the  “  fever?.l  parts  of  the  world  were  from 
the  beginning  dittributed  to  feveral  powers,  of  which  each 
had  his  peculiar  allotment  and  refidence.” 

From  this  notion  of  local  divinities,  whofe  power  or  par¬ 
tial  fondnefs  was  confined  to  one  people,  the  Ifraelites.  at 
their  exodus  from  Egypt,  appear  not  to  have  been  free  (z). 
Hence  it  is,  that  when  the  true  God  firft  tells  them,  by 
#Exod.  their  leader  Mofes  *,  that  if  they  would  obey  fiis  voice  in- 

xix.  5.  deed  and  keep  his  covenant,  then  they  fhould  be  a  pecu¬ 

liar  treasure  to  him  above  all  people  :  to  prevent  them 
from  fuppofing  that  he  fhared  the  earth  with  the  idols  of 
the  heathen,  and  had  from  partial  fondnefs  chofen  them  for 
his  portion ,  he  immediately  adds,  for  all  the  earth  is 
mine.  By  this  addition  he  gave  them  plainly  to  under- 
T5*  ftand  that  they  were  chofen  to  be  his  peculiar  treafure  for 
Sidrfepa-  f°nie  purpofe  °f  general  importance  ;  and  the  very  firft  ar- 
ration  from  tide  of  the  covenant  which  they  were  to  keep  was,  that 
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theocratic 
govern¬ 
ment. 


they  fhotiid  have  no  other  gods  but  him.  So  inveterate, 
however,  was  the  principle  which  led  to  an  intercommunity 
of  the  obje&s  of  worfhip,  that  they  could  not  have  kept 
this  article  of  the  covenant  but  in  a  flate  of  feparation  from 
the  reft  of  mankind  f  ;  and  that  feparation  could  neither 
have  been  effc&ed  nor  continued  without  the  vifible  provi¬ 
dence  of  the  Almighty  watching  over  them  as  his  peculiar 
treafure.  This  we  learn  from  Moles  himfelf,  who,  when 
Interceding  for  the  people  after  their  idolatrous  worfhip  of 
the  golden  calf,  and  intreating  that  the  prefence  ot  God 
would  ftill  accompany  them,  adds  thefe  words  §  :  “  For 
wherein  fhall  it  be  known  here  that  I  and  thy  people  have 
found  grace  in  thy  fight  ?  Is  it  not  in  that  thou  goest 
with  us  ?  So  fhall  we  be  separated,  I  and  thy  people, 
from  all  the  people  that  are  upon  the  face  of  the  earth. ” 
Upon  this  feparation  every  thing  depended  ;  and  therefore 
to  render  it  the  more  fecure,  Jehovah,  who  in  compliance 
with  their  prejudices  had  already  affumed  the  appellation 
of  their  tutelary  God,  was  gracioufiy  pleafed  to  become 
likewife  their  fupreme  Magiflrate,  making  them  a  “  king¬ 
dom  of  priefts  and  a  holy  nation,”  and  delivering  to  them  a 
digeft  as  well  of  their  civil  as  oi  their  religious  laws. 

The  Almighty  thus  becoming  their  King,  the  govern¬ 
ment  of  the  Ifraelites  was  properly  a  theocracy,  in  which 
the  two  focieties ,.  civil  and  religious,  were  of  courfe  incor¬ 
porated.  They  had  indeed  after  their  fettlement  in  the 
Promifed  Land,  at  firft,  temporary  judges  occafionaliy  raifed 
up  ;  and  afterwards  permanent  magiftrates-  called  kings ,  to 


lead  their  armies  in  war,  and  to  give  vigour  to  the  admin i-  Theology 
flration  of  juftice  in  peace  :  but  neither  thofe  judges  nor 
thofe  kings  could  abrogate  a  fingle  law  of  the  original  code)(jam  totjie 
or  make  the  fmalleft  addition  to  it  but  by  the  fpirit  of  pro-  coming  of 
phecy.  They  cannot  therefore  be  confidered  as  fupreme  Chrift. 
magiftrates,  by  whatever  title  they  may  have  been  known  ;  ^ 

for  they  were  to  go  out  and  come  in  at  the  word  of  the 
priefts,  who  were  to  afk  courifel  for  them  of  the  Lord,  and 
with  whom  they  were  even  afiociated  in  all  judicial  proceed¬ 
ings,  as  well  of  a  civil  as  of  a  fpiritual  nature  *.  Under*  Num, 
any  other  than  a  theocratic  government  the  Hebrews  could**^1^21* 
not  have  been  kept  feparate  from  the  nations  around  them 
or  if  they  could,  that  feparation  would  not  have  anfwered 
the  great  purpofe  for  which  it  was  eftablifhed.  66  The  peo¬ 
ple,  on  their  leaving  Egypt,  were  funk  into  the  loweft  prac¬ 
tices  of  idolatry.  To  recover  them  by  the  difeipline  of  a 
feparation,  it  was  neceffary  that  the  idea  of  God  and  hi, a 
attributes  fhould  be  impreffed  upon  them  in  the  molt  finfibh 
manner.  But  this  could  not  be  commodioufly  done  under 
his  character  of  God  of  the  univerfe  :  under  his  character  of- 
King  of  Ifrael,  it  well  might.  Hence  it  is,  that  we  find  him 
in  the  Old  Teitament  fo  frequently  reprel'ented  with  affec¬ 
tions  analogous  to  human  pafiions.  The  civil  relation  in 
which  he  flood  to  the  Ifraelites  made  fuch  a  reprefentation 
natural  ;  the  groffnefs  of  their  conceptions  made  the  re- 
prelentation  neceffary  ;  and  the  guarded  manner  in  which  it 
was  always  qualified  prevented  it  from  being  mifehievous*.”  *  Warbur- 
Hence  too  it  is,  that  under  the  Mofaic  difpentation,  ido  ton's  I)nu 
latry  was  a  crime  .of  flate,  punifhable  by  the  civil  magi- v* 
ftrate.  It  was  indeed  high  treafon,  againft  which  laws  were 
enadled  upon  the  jufteft  principles,,  and  carried  into  effect 
without  danger  of  error.  Nothing  lefs  indeed  than  penal 
laws  of  the  feverefl  kind  could  have  rellrainea  the  violent 
propenfity  of  that  headftrong  people  to  worfhip,  together 
with  their  own  God,  the  gods  of  the  Heathen.  But  penal 
laws  enacted  by  human  authority  for  errors 'in  religion  are 
manifeftly  unjuft ;  and  therefore  a  theocratic  government 
feems  to  have  been  abfolutely  neceffary  to  obtain  the  end 
for  which  the  Ifraelites  were  feparated  from  the  iurround- 
ing  nations. 

It  was  for  the  fame  purpofe  of  guarding  them  againft  ido.  And  of  th^ 
latry,  and  preventing  all  undue  communications  with  theirrituai  iaw’' 
Heathen  neighbours,  that  the  ritual  law  was  given,  after 
their  prefumptuous  rebellions  in  the  wildernefs*  Before  the 
bulineis  of  the  golden  cab,  and  their  frequent  attempts  to 
return  into  Egypt,  it  feems  not  to  have  been  the  Divine  in¬ 
tention  .  to  lay  upon  them  a  yoke  of  ordinances  ;  blit  to 
make  his  covenant  depend  entirely  upon  their  duly  pia&i- 
fing  the  rite  of  circumcifion  ;  obferving  the  fellivals  inftitu- 
ted  in  commemoration  of  their  deliverance  from  bonda^e^ , 
and  other  ligr.al  fervices  vouchfafed.them  ;  and  keeping  in¬ 
violate  all  the  precepts'  of  the  decalogue  (a),  which,  if  they 
had  done,  they  fhould  have  even  lived  in  them  *.  But  af-* 
ter  their  repeated  apoltacies,  and  impious  wifhes  to  mix 
with  the  fur  rounding  nations,  it  was  neceffary  to  iuhjeaftc"  6. 

them. 


(z)  It  is  not  indeed  evident  that  they  had  got  entirely  quit  of  this  abfurd  opinion  at  a  much  later  period.  Jephtha, 
one  of  their  judges,  who,  though  half  paganized  (as  Warburton  obLerves)  by  a  bad  education,  had  probably  as  corre£i 
notions  or  religion  as  an  ordinary  Ifraelite,  certainly  talked  to  the  king  of  Ammon  as  if  he  had  believed  the  different 
nations  of  the  earth  to  be  under  the  immediate  prote&ron  of  different  deities:  “  Wilt  not  thou  (fays  he)  poffefs  that 
winch  Chemofh  thy  god  niveth  thee  to  poffefs?  So  whoinfoever  the  Lord  our  God  fhalL  drive  out  from  before  us,, 
them  will  we  poffefs.  (Judges  xi.  24.). 

(a)  Oi  theie  precepts  we  think  it  not  neceffary,  in  an  abftradl  fo  fhort  as  this,  to  wafle  the  reader’s  time  with  a  for¬ 
mal  and  laboured  defence.  To  the  de-calopue  no  obje&ion  can  be  made  by  any  man  who  admits  the  obligations  of  na* 
tural  religion;  for,  except  the  obfervation  or  the  Sabbath-day,  it  enjoins  not  a  fingle  duty  which  docs  not  by  the  com- 
teiiionor  all  men  refult  from  our  relations  to  God,  ourfelves,  and  our  iellow-creatures. 
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Theology  them  to  a  multifarious  ritual,  of  winch  the  ceremonial  parts 
fil'of^A-  wcrc  f°lemn  and  fplendid,  fitted  to  engage  and  fix  the  at- 
d&m  to  the  tention  of  a  people  vvliofe  hearts  were  grofs  ;  to  infpire  them 
coming  of  with  awful  reverence,  and  to  withdraw  their  affcCtions  from 
Chnft.  the  pomp  and  pageantry  of  thofe  idle  fuperflitions  which 
Wr-V™  they  had  fo  long  vvitneffed  in  the  land  or  Egypt.  To  keep 
them  warmly  attached  to  their  public  worfhip,  that  worfhip 
was  loaded  with  operofe  and  magnificent  rites,  and  fo  com¬ 
pletely  incorporated  with'  their  civil  polity  as  to  make  the 
lame  things  at  once  duties  of  religion  and  aCts  of  (late.  The 
fervice  of  God  was  indeed  fo  ordered  as  to  be  tlfc  conftant 
butinefs  as  well  as  entertainment  of  their  lives,  fupplying  the 
place  of  all  other  entertainments  ;  and  the  facrifices  which 
they  were  commanded  to  offer  on  the  mod  folemn  occa- 
fions,  were  of  fuch  animals  as  the  Egyptians  and  other  Hea¬ 
thens  deemed  (acred. 

Thus  a  heifer  without  blemifh  was  in  Egypt  held  facred 
to  the  goddefs  Ids,  and  aClually  worfhipped  as  the  repre- 
fentative  of  that  divinity  ;  but  the  fame  kind  of  heirer  was 
by  the  ritual  law  of  the  Hebrews  commanded  to  be  burnt 
without  the  camp,  as  the  vileft  animal,  and  the  water  of  fe- 
’paration  to  be  prepared  from  her  allies  f.  The  goat  was  by 
the  Egyptians  held  in  great  veneration  as  emblematical  of 
their  ancient  god  Pan,  and  facrifices  of  the  moft  abominable 
kind  were  offered  to  the  impure  animal  (fee  Pan)  ;  but 
God,  by  his  fervant  Mofes,  enjoined  the  Iuaelites  to  offer 
goats  tliemfelves  as  facrifices  for  fin,  and  on  one  occalion  to 
difmifs  the  live  animal  loaded  with  maledictions  into  the 
wildernefs  *.  The  Egyptians,  with  fni.  ular  zeal,  worfhip¬ 
ped  a  calf  without  blemifh  as  the  fymbol  of  Apis,  or  the 
god  of  fertility  ;  and  it  appears  from  the  book  of  Exodus, 
that  the  Israelites  themfelves  had  been  infeCted  with  that 
fupei  ftition.  They  were,  however,  fo  far  from  being  per¬ 
mitted  by  their  Divine  lawgiver  to  confider  that  animal  as 
in  any  refpeCt  facred,  that  their  priefls  were  commanded  to 
offer  for  themfelves  a  young  calf  as  a  fin  offering  ||.  No 
animal  was  in  EgyDt  held  in  greater  veneration  than  the 
ram,  the  fymbol  of  their  god  Ammon,  one  of  the  heavenly 
conftellations.  It  was  therefore  with  wifdom  truly  divine, 
that  Jehovah,  at  the  inflitution  ot  the  paffover,  ordered  his 
people  to  kill  and  eat  a  young  ram  on  the  very  day  that 
the  Egyptians  began  their  annual  folemnities  §  in  honour  of 
that  animal  as  one  of  their  greatefl  gods  ;  and  that  he  en- 
.  Joined  the  blood  of  this  divinity  to  be  fprinkled  as  a  fign 
upon  the  two  fide  polls  and  upper  door  poll  of  the  h .  tile  in 
which  he  was  eaten.  Surely  it  is  not  in  the  power  of  ima¬ 
gination  to  conceive  a  ritual  better  calculated  to  cure  the 
Ilraelites  of  their  propenfity  to  idol  worfhip,  or  to  keep 
them  feparate  from  the  people  who  had  firft^iven  them  that 
propenfity,  than  one  which  enjoined  them  to  offer  in  facri 
flee  the  very  creatures  which  their  fuperflitious  mailers  had 
worfhipped  as  gods.  “  Shall  we'(faid  Moles)  facrifice  the 
abominations  of  the  Egyptians  before  their  eyes,  and  will 
they  not  {lore  us  ?” 

But  it  was  not  againft  Egyptian  idolatry  only  that  the 
ritual  law  was  framed  ;  the  nations  of  ttyria,  in  the  midll 
of  whom  the  Ifraelites  were  to  dwell,  were  addicted  to  ma¬ 
ny  cruel  and  abfurd  fuperflitions,  again (l  which  it  was  as  ne- 
ceffary  to  guard  the  people  of  God  as  againft  the  brute- 
worfhip  of  Egypt.  We  need  not  inform  any  reader  of  the 
books  of  Mofes  that  thofe  nations  worfhipped  the  fun  and 
moon  and  all  the  liofl  of  heaven  ;  or  that  it  was  part  or  their 
religion  to  propitiate  their  offended  gods  by  occafionally  fa- 
crificing  their  fons  and  their  daughters.  From  fuch  wor- 
fhip  and  luch  facrifices  the  Ifraelites  were  prohibited  under 
the  fevereft  penalties  ;  but  we  cannot  confider  that  prohibi¬ 
tion  as  making  part  or  th t  ritual  law,  fmee  it  relates  to  prac¬ 
tices  impious  and  immoral  in  themfelves,  and  therefore  de- 
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clared  to  be  abominations  to  the  Lord.  The  Pke downs,  Th*,!.*, 
however,  and  the  Canaanites,  entertained  an  opinion  that  f,0{n 
every  child  came  into  the  world  with  a  polluted  nature,  anddUl(,f  A* 
that  this  pollution  could  be  removed  only  by  a  lujlral fire .  c2Z*cf 
Hence  they  took  their  new  born  infants,  and  with  particu-  Chrab 

lar  ceremonies  made  them  pafs  through  the  flame  of  a  pile - ^ 

facred  to  Baal  or  Moloch,  the  fymbols  of  their  great  god  A  l55 
the  fu".  Sometimes  this  purgation  was  delayed  till  Ihe lawtr 
children  had  arrived  at  their  tenth  or  twelfth  year,  when  dn^  eat  n^r 
they  were  made  either  to  leap  through  the  fhme,  or  run  fe-  ;n  1  ddnL 
veral  times  backwards  and  forwards  between  two  contiguous^* and 
facred  fires  ;  and  this  luftration  was  fuppofed  to  free  them 
from  every  natural  pollution,  and  to  make  them  through 
life  the  peculiar  care  of  the  deity  in  whofe  honour  it  was 
performed  *.  The  true  God,  however,  who  w'ould  have  no*  ^ 
fellow fh ip  with  idols,  forbade  all  fuch  purgations  among 
people,  whether  done  by  fires  confecrated  to  himfelf  or  to  *3* 
the  bloody  deities  of  the  Syrian  nations.  “  'There  fhallnot 
be  found  (fays  he)  among  you  any  one  that  maketh  his  fon 
or  his  daughter  to  pafs  through  the  fire  J.”  f  Deut. 

I  here  are,  in  the  Jevviih  law,  few  precepts  more  fre-  XVE  ro-xii 
quently  repeated  than  that  which  prohibits  the  Teething  of2  '  :,I:d 
a  kid  in  its  mother’s  milk  || ;  and  the^e  being  no  moral  fjt-^e^'5K’ 
nefs  in  this  precept  when  confidered  abfolutely  and  without  f|F  , 
regard  to  the  circumflances  under  which  it  was  given,  in- 1  J'Txxiv”* 
fldel  ignorance  has  frequently  thought  fit  to  make  it  the  26!  Doit 
fubjeCt  of  profane  ridicule.  But  the  ridicule  will  be  for- *iv. 
borne  by  thofe  who  know  that,  among  the  nations  round 
Judea,  the  feafling  upon  a  kid  boiled  in  its  mother’s  milk 
was  an  effential  part  of  the  impious  and  magical  ceremonies 
celebrated  in  honour  of  one  of  their  gods,  who  was  fup- 
poied  to  have  been  fuckled  by  a  fhe-goat.  Tierce,  in  the 
Samaritan  Pentateuch,  the  text  runs  thus  ;  “  Thou  fhalt 
not  ieeth  a  kid  in  its  mother’s  milk  ;  for  whoever  does 
fo,  is  as  one  who  lacriflces  an  abominable  thing,  which  of¬ 
fends  the  God  ot  Jacob  Another  precept,  apparently  §  Spencer, 
of  very  little  importance,  is  given  in  thefe  words  :  u  Ye lib* il  “F* 
fhall  not  round  the  corners  of  your  heads,  neither  fhalt  tlion9* 
mar  the  corners  of  thy  beard  V’  But  its  wifdom  is  feen  at*  Levit. 
once,  when  we  know  that  at  funerals  it  was  the  praCtice  of  xix.  27. 
many  or  the  heathens,  in  that  early  period,  to  round  the  cor¬ 
ners  of  their  heads,  and  mar  their  beards,  that  by  throwing 
the  hairs  they  had  cut  off  upon  the  dead  body,  or  the  funeral 
pile,  they  might  propitiate  the  /hade  of  the  departed  hero; 
and  that  in  other  nations,  particularly  in  Phoenicia,  it  was 
cuflomary  to  cut  off  all  the  hair  of  their  heads  except  what 
grew  upon  the  crown,  which,  with  great  folemnity,  was 
confecrated  either  to  the  fun  or  to  Saturn  f .  The  nn-t 
learned  Chriflian,  if  he  be  a  man  of  reflexion,  mufl  read  “•  caP* 
with  fome  degree  of  wonder  fuch  laws  as  thefe;  “  Thou  /halt1 
not  fow  thy  vineyard  with  divers  feeds,  left  the  fruit  of 
thy  feed  which  thou  haft  fovvn  and  the  fruits  of  thy  vine¬ 
yard  be  dehled.  1  hou  fhalt  not  plow  with  an  ox  and  an 
afs  together.  Thou  /halt  not  wear  a  garment  of  divers 
forts,  or  ot  woollen  and  linen  together  J.”  But  his  wonder  j  peuf, 
will  ceafe  when  he  knows  that  all  thefe  were  practices  fromxxii. 
which  the  Sabian  idolaters  of  the  eaft  expelled  the  greatefl  I0> n* 
advantages.  Their  belie h  in  magic  and  judicial  aftrology 
led  them  to  imagine,  that  by  fowing  different  kinds  of  corn 
among  their  vines  they  fhould  propitiate  the  gods  which 
were  afterwards  known  in  Rome  by  the  names  of  Bacchus 
and  Ceres  ;  that,  by  yoking  animals  fo  heterogeneous  as 
the  ox  and  the  afs  in  the  fame  plough,  they  fhould  by  a 
charm  fecure  the  favour  of  the  deities  who  preiided  over  the 
affairs  of  hufbandry  ;  and  that  a  garment  compofed  of  linen 
and  woollen,  worn  under* certain  conjunctions  of  the  ftars, 
would  protect  its  owner,  his  flocks,  his  herds,  and  his  field, 
front  all  malign  influences,  and  render  him  in  the  higheft 
2  degree 
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Tlieoi.jry  degree  profperoiis  through  the  whole  courfe  of  his  life  p. 
fl  hV ^ut  ma£!ca*  ceremonies,  of  which  the  very  efience  feems 
dam  to  the  to  have  confided  in  uniting  in  ope  group  or  jumble  things 
coming  «'f  never  brought  together  by  nature,  were  always  performed 
Ch m.  in  order  to  render  propitious  good  or  evil  demons  (fee  Ma- 
gic)  ;  and  therefore  luch  ceremonies,  however  unimportant 
ji,>:  u  cap.  iu  ihemi'dves,  were  in  that  age  molt  wifely  prohibited  in 
31*  33.  the  Mofaic  law,  as  they  naturally  led  thofe  who  were  ad- 
dieted  to  them  to  the  worfhip  of  idols  and  impure  fpirits. 

1  the  whole  ritual  of  the  Jewifh  economy  be  examined 
in  this  manner,  every  precept  in  it  will  be  found  to  be  di¬ 
rected  againft  lome  idolatrous  praCtice  of  the  age  in  which 
it  was  given.  It  was  therefore  admirably  calculated  to 
keep  the  Ilraelites  a  feparatc  people,  and  to  prevent  too 
dole  an  iniercourfe  between  them  and  their  Gentile  neigh¬ 
bours.  And  their  civil  inftitutes,  even  thofe  which  appear 
the  moll  trifling,  were  all  contrived  with  the  mofl  confum- 
inate  wifdom  to  promote  the  fame  end.  The  diflin&ion 
made  by  their  law  between  clean  and  unclean  animals  (fee 
Slavery,  n°  33.)  rendered  it  impofiible  for  them,  without 
a  breach  of  that  law,  to  eat  and  drink  with  their  idolatrous 
neighbours  ;  their  facred  and  civil  ceremonies  being  direftly 
levelled  againft  the  Egyptian,  Zabian,  and  Canaanitifh  fu- 
perllions,  had  a  tendency  to  generate  in  their  minds  a  keen 
contempt  of  thofe  fuperllitions  ;  and  that  contempt  mull 
have  been,  greatly  increased  by  their  yearly,  monthly,  and 
daily  iacrifices,  of  the  very  animals  which  their  Egyptian 
matters  had  worfhipped  as  gods. 

The^vlo-  d-hat  thefe  laws  might  have  the  fuller  effedl  upon  minds 
faic  laws  grofs  and  carnal,  they  were  all  enforced  by  temporal  fanc- 
cn forced  tions.  This  was  indeed  the  natural  and  even  neceffary  con- 

rll  fane-0"  feclueilce  of  the  ^eocratic  government  ettablifhed  in  Ifrael ; 
tions.  ^or  when  God  condefcended  to  become  their  fupreme  civil 
magiftrate,  he  of  courfe  engaged  to  execute,  either  imme¬ 
diately  by  hi  mi  elf,  or  by  the  medium  of  his  vicegerents  the 
judges  and  the  kings,  all  the  offices  included  in  fuch  ma- 
giftracy.  Hence  it  is  that  Mofes  allured  them,  that  if  they 
would  hearken  to  God’s  judgments,  and  keep  them,  and  do 
them,  they  fhould  be  bleffed  above  all  people ;  threatening 
them  at  the  fame  time  with  utter  dettru&ion  if  they  . fhould 
at  all  walk  after  other  gods,  and  ferve  them,  and  worfhip 
J  Deut.  them  Nor  were  thefe  temporal  rewards  and  punifhments 
/#*»«  held  out  only  to  the  nation  as  a  colle&ivc  body •  they  were 
pro  mi  fed  and  threatened  to  every  individual  in  his  private 
capacity  as  the  certain  conieqnences  of  his  obedience  or 
difobedience..  Every  particular  Hebrew  was  commanded 
to.  honour  his  father  and  mother,  that  it  might  go  well 
with  him,  and  that  his  days  might  be  prolonged  ;  whilft  he 
who  curfed  his  father  or  his  mother  was  furely  to  be  put 
to.  death.  Againft  every  idolater,  and  even  againft  the 
wilful  tranfgreffor  of  the  ceremonial  law,  God  repeatedly 
declared  that  he  would  fet  his  face,  and  would  cut  off  that 
man  from  among  his  people :  and  that  individuals,  as  well 
as  the  nation,  were  in  this  life  a&ually  rewarded  and  pu- 
mfhed  according  to  their  deferts,  has  been  proved  by  bifliop 
§  Dtv.  Warburton  with  a  force  of  evidence  ^  which  muft  carry 
f  ■?;£ook  conviaion  to  every  mind  which  his  lordfhip’s  rude  railings' 
4  at  fome  favourite  fyftem  have  not  filled  with  prejudices 
againft  all  his  works.  Indeed  the  Mofaic  law,  taken  in  its 
literal  fenfe,  holds  out  no  other  proipeas  to  the  Ifraelites 
than  temporal  h.appinefs ;  fnch  as,  health,  long  life,  peace, 
plenty,  and  dominion,  if  they  fhould  keep  the  covenant ;  and 
temporal  mifery,  viz.  difeafer,  immature  death,  war,  famine, 
want,  fubje&ion,  and  captivity,  if  they  fhould  break  it. 

bee  (fay8  Moles),  I  have  let  before  thee  this  day  life  and 
goo  ,  death  and  evil,*  in  that  I  command  thee  this  day  to 
t  le  -L'Oi'd  thy  God,  to  walk  in  his  ways,  and  to  keep 
ns^comniandmcnts,  and  his  ftatutes,  and  his  judgments,  that 
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thou  mayeft  live  and  multiply  ;  and  the  Lord  thy  God  Theology 
fliall  blefs  thee  in  the  land  whither  thou  goeft  to  poll  els  it. 

But  if  thine  heart  turn  away,  fo  that  thou  wilt  not  hear,  j..m  to  't|“„ 
but  {halt  be  drawn  away,  and  woi  fhip  other  gods,  and  lerve  c>  mirg  of 
them  ;  I  denounce  unto  you  this  day,  that  ye  fhall  furely  Chrift. 
periih,  and  that  ye  fhall  not  prolong  your  days  upon  the  v  '* 
land  whither  thou  paffeft  over  Jordan  to  pofiefs  it.”  And 
elfe where,  having  informed  them  that,  upon  their  apoftacy, 
their  land  fhould  be  rendered  like  Sodom  and  Gomorrah, 
he  adds,  that  all  men  fhould  know  the  reafon  of  luch  bar- 
renuefs  being  brought  upon  it,  and  fhould  fay,  “  Becaufe 
they  have  lorfaken  the  covenant  of  the  Lord  God  of  their 
lathers,  which  he  made  with  them  whea  he  brought  them 
forth  out  of  the  land  of  Egypt,  the  anger  of  the  Lo“d 
was  kindled  againft  this  land,  to  bring  upon  it  all  the  curfcs 
that  are  written  in  this  book  L”  t 

From  this  notorious  fadt,  which  hardly  any  man  of  let- xxx-  *5  * 
ters  will  now  dare  to  deny,  fome  divines  have  concluded,  xxxu‘ 
we  think  rafhly,  that  the  ancient  Ifraelites  had  110  hope  157 
whatever  beyond  the  grave  ;  and  that  in  the  whole  Old  Whence  it 
Teftament  there  is  not  a  (ingle  intimation  of  a  future  ftate. 

That  many  of  the  lowed  vulgar,  who  could  neither  read  ferre^  tjJat 
nor  write,  were  in  this  ftate  of  darknefs,  may  be  true  ;  but  that  the 
it  is  impofiible  that  fuch  of  them  as  underftood  the  book  of  ancient 
Genefts  could  be  ignorant  that  death  came  into  the  world 
by  the  tranfgreffion  of  their  firft  parents,  and  that  God 
repeatedly  promifed  to  redeem  mankind  from  every  confe- yon  (the 
quence  of  that  tranfgreffion.  They  muft  likewife  have  known  grave, 
that,  before  the  deluge,  Enoch  was  tranflated  into  heaven 
without  tailing  death ;  that  afterwards  Elijah  had  the  fame 
exemption  from  the  common  lot  of  humanity  ;  and  that, 
as  God  is  no  refpe&er  of  perfons,  every  one  who  ferved 
him  with  the  zeal  and  fidelity  of  thefe  two  prophets  would, 
by  fome  means  or  other,  be  made  capable  of  enjoying  the 
fame  rewards.  ‘The  God  of  Abraham,  Ifaac,  and  Jacob, 
was  not  the  God  of  the  dead,  but  of  the  living. 

In  the  earlieft  periods  of  their  commonwealth,  the  If- 
rael.ites  could,  indeed,  only  infer ,  from  different  paffages  of 
their  (acred  books,  that  there  would  be  a  general  refurrec- 
tion  of  the  dead,  and  a  future  ftate  of  rewards  and  punifh¬ 
ments  ;  but  Irom  the  writings  of  the  prophets  it  appears, 
that  before  the  Babylonifh  captivity  that  dodlrine  muft  have 
been  very  generally  received.  We  fliall  not,  in  fupport  of 
our  opinion,  quote  the  famous  paffage  in  the  book  of  Job  §,  j  Cbap. 
becaufe  it  is  not  determined  at  what  period  that  beautiful  xix.  verfc 
and  fublime  poem  was  admitted  into  the  Jewifh  canon  ;  but2-*.  5cc* 
in  the.  Pfalms,  and  in  the  prophecies  of  Ifaiah,  Daniel,  and 
Ezekiel,  there  are  feveral  texts  which  feem  to  us  to  prove, 
incontrovertibly,  that,  at  the  time  when  thefe  infpired  books 
were  written,  every  Ilraelite  who  could  read  the  feriptures 
muft  have  had  fome  hopes  of  a  refurre&ion  from  the  dead. 

We  fhall  confider  two  of  thefe  texts,  becaufe  they  have 
been  quoted  by  a  very  learned  and  valuable  writer  in  fup¬ 
port  of  an  opinion  the  reverfe  of  ours. 

In  a  (ublime  fong,  compofed  with  a  view  to  incite  the This'opi- 
people  to  confidence  in  God,  the  prophet  Ifaiah  has  thefe  nion  con- 
remarkable  words;  “  Thy  dead  men  fliall  live  ;  together fitted, 
with  my  dead  body  fliall  they  ariie.  Awake  apd  fing,  ye 
that  dwell  in  the  dull ;  for  thy  dew  is  as  the  dew  of  herbs, 
and  the  earth  fhall  caft  out  the  dead  We  afjree  with  t  Chap, 
biftiop  Warburton  that  thefe  words  are  figurative, "and  thatxxvi*  ^ 
rrAWere  tittered  to  give  the  Ifraelites  confolation  in  very 
c.1  fall rous  times.  The.purpofe  of  the  prophet  was  to  affure 
them,  that  though  their  community  fhould,  in  Babylon,  be 
as  completely  diffolved  as  a  dead  body  reduced  to  dufl,  yet 
God  would  reft.ore  them  to  their  own  land,  and  raife  that 
community  again  to  life.  This  was  indeed  a  prophecy  only 
of  a  temporal  deliverance ;  but  as  it  is.  expreffed  in  terms 
3  N  relating 
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Theology  relating  to  the  death  and  refurre&ion  of  man,  the  do&rine  of 
Ml™1/*6  a  re^Lirre<^lon  mu^  t^ien  ^iavc  ^een  WfcM  known,  and  generally 
dam°to  therece^ve^’  or  langliage  would  have  been  altogether  un- 
con  ing  of  intelligible.  No  (fays  the  bifhop)  ;  that  the  language  might 
Chr-ft.  be  intelligible,  it  was  only  necedary  that  the  Ifraelites  fhould 
\jir  —  ^ave  diftjndl  ideas  of  a  refurre&ion  from  the  dead,  with¬ 
out  knowing  that  the  natural  body  is  indeed  to  rife  again  ; 
and  as  he  thinks  that  fuch  metaphorical  exprefiions  as  this 
would  have  the  greated  force  where  the  doctrine  of  the  re- 
furreftion  was  unknown,  he  concludes  that  it  mud  have  been 
*  Div.  unknown  among  the  Ifraelites  in  the  days  of  Ifaiah  *, 

Leg.  book  Had  there  been  no  facred  books  among  the  Ifraelites 
vj.  fed.  2.  before  this  prophecy  was  littered,  his  lordfhip’s  reafoning 
would  have  been  at  lead  plaufible,  if  not  concluhve  ;  but 
that  a  people  who  knew  how  death  had  entered  into  the 
world,  who  believed  that  they  were  by  fome  means  or  ether 
to  be  freed  from  its  ding,  who,  it  is  natural  to  fuppofe, 
often  meditated  upon  the  bruifing  of  the  ferpent’s  head, 
and  the  nature  of  the  blefflng  which  all  nations  were  to 
derive  from  the  feed  of  Abraham,  fhould  form  diftindt  ideas 
of  a  refurredtion,  and  read  this  prophecy  without  believing 
that  the  natural  body  is  indeed  to  rife  again ,  we  cannot  pof- 
fibly  conceive.  The  very  fuppoiition  is  one  of  his  lord- 
fhip’s  molt  irreconcileable  paradoxes;  and  it  is  a  paradox 
which  his  fyftem  did  not  require  him  to  fupport. 

The  prophet  Ezekiel,  when  the  date  of  things  was  mod 
defperate,  is  carried  by  the  Spit  it  into  a  valley  full  of  dry 
bones,  and  afked  this  queflion  ;  “  Son  of  man,  can  thefe 
bones  live  ?”  To  which  he  anfwers  ;  "  O  Lord  God,  thou 
f  Chap,  knoweft  f  an  anfwer  which  the  fame  learned  prelate 

auxvii.  3.  thinks  the  prophet  could  not  have  made,  had  he  been 
brought  up  in  the  knowledge  and  belief  of  a  refurredlion 
from  the  dead.  Our  opinion  is  dire&ly  the  reverfe  of  that 
of  his  lordfhip,  who  feems  to  have  miftaken  the  nature  of 
this  fcenical  representation.  The  prophet  wa3  not  afked 
if  all  the  dead  would  rife  at  the  lafl  day  ;  but  only  if  the 
particular  bones  then  prefented  to  him  could  live  at  that  time, 
and  while  other  bones  were  mouldering  in  corruption  :  and 
to  fuch  a  queflion  we  cannot  conceive  any  anfwer  that  a 
man  brought  up  in  the  belief  of  a  general  refurre&ion  could 
have  given,  but — “  O  Lord  God,  thou  knoweft.”  Had 
Ezekiel  been  a  ftranger  to  the  do&rine  of  a  general  refur- 
re&ion,  or  had  he  not  believed  that  do&riiie,  he  would 
doubtlefs  have  anfwered  the  queflion  that  was  put  to  him 
in  the  negative  ;  but  convinced  that  all  men  are  ntfome  pe¬ 
riod  to  rife  from  the  dead,  “  that  every  one  may  receive 
the  things  done  in  h is  body,  according  to  that  he  hath 
done,  whether  it  be  good  or  bad,”  he  very  naturally  faid, 
that  God  alone  knew  whether  the  bones  then  exhibited 
to  him  in  the  valley  would  rite  before  the  general  refur- 
region. 
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But  though  the  more  intelligent  and  righteous  Ifraelites  Theology 
certainly  “  all  died  in  faith,  and  not  having  received  the 
promifes,  but  having  feen  them  afar  off,  were  perfuaded  of  danr°tVthc 
them  and  embraced  them,  confefling  that  they  were  dranyers  coming  ef 
and  pilgrims  on  earth,  who  deiired  a  better  country*  that  Chrift. 

is,  a  heavenly  one  f.,”  we  are  not  to  fuppofe  that  this  hea-  - 

venly  defre  arofe  from  any  thing  taught  in  the  law  ofy^^o 
Mofes.  That  law,  when  taken  by  itfelf,  as  unconnected  of  the  He- 
with  prior,  and  fubfequent  revelations,  makes  no  mention  brew?, 
whatever  of  a  heavenly  inheritance,  which  St  Paul  adures*1' wever» 
us  t  was  given  430  years  before  to  Abraham  by  a  promile 
which  may  be  traced  back  to  the  fird  ray  of  comfort  vouch- W. 
fafed  to  fallen  man  in  the  fentence  paffed  on  the  oii^inalf  tleb.  xi, 
deceiver.  “  Wherefore  then  ferved  the  law  ?  It  was  added  f  3q&c*... 
(fays  the  apoflle),  becaufe  of  tranfgreflions,  till  the  feed^^J* 
fhould  come  to  whom  the  promife  was  made.”  The  tranf- 
greflions  here  alluded  to  were  polytheilm  and  idolatry, 
which,  with  their  never  failing  train  of  cruel  and  deteflable 
vices,  had  overfpread  the  whole  world ;  and  the  primary 
intention  of  the  law  was  to  flem  the  torrent  of  thefe  cor¬ 
ruptions,  for  which  we  have  feen  it  was  admirably  calcu¬ 
lated;  and,  like  a  fchoolmafler,  to  indru&  the  Ifraelites  in 
the  unity  and  worfhip  of  Jehovah,  and  thus  by  degrees  bring 
them  to  Chrill. 

But  though  it  is  apparent  that  a  future  Hate  of  rewards 
and  pnnifhments  made  no  part  of  the  Mofaic  difpenfation, 
yet  the  law  had  certainly  a  fpiritual  meaning  to  be  under¬ 
flood  when  the  fulnefs  of  time  fhould  come.  Every  Chri- 
flian  fees  a  linking  refemblance  between  the  facrifice  of  the 
pafchal  lamb,  which  delivered  the  Ifraelites  from  the  dc- 
flroying  angel  in  Egypt,  and  the  facrifice  of  the  Lamb  of 
God,  which  taketh  away  the  fin  of  the  world.  Indeed  the 
whole  ritual  of  facrifice  mufl  have  led  the  more  intelligent 
of  them  to  faith  in  a  future  facrifice  ;  by  which,  while  the 
heel  of  the  feed  of  the  woman  fhould  be  bruifed,  the  head 
of  the  ferpent  fhould  be  completely  crufhed  (fee  Sacri¬ 
fice)  ;  and  as  prophet;  were  raifed  up  from  time  to  time, 
to  prepare  them  for  the  coming  oK  the  Mefliah,  and  to 
foretel  the  nature  of  his  kingdom,  there  can  be  no  doubt 
but  that  thofe  infpired  teachers  would  lay  open  to  them,  as 
tar  as  was  expedient,  the  temporal y  duration  of  the  Morale 
law,  and  convince  them  that  it  was  only  the  fhadow  of 
better  things  to  come.  From  the  nature  of  their'  ritual,  16a 
and  the  different  prophecies  vouchfafed  them,  which  be- thc 
came  more  and  more  explicit  as  the  time  approached  foriaw-  ,w.as 
their  accomplifhment,  they  mufl  furely  have  been  led  to  ^ 
expe£l  redemption  from  the  curfe  of  the  fall  by  the  fuffer- 
ings  of  their  Mefliak  ;  but  that  any  one  of  them  knew 
precifely  the  manner  in  which  they  were  to  be  redeemed, 
and  the  nature  of  that  religion  which  was  to  fuperfede  their 
own,  is  wholly  incredible  (b)%  Such  knowledge  would 

have 


(b)  This  do&rine  13  dated  in  fo  clear  a  light  by  bifhop  Bull,  whom,  as  a  divine,  we  think  the  glory  of  the  church 
of  England,  and  who  has  had  few  fnperiois  in  any  church,  that  the  learned' reader  will  be  pleafed  to  have  his  opinions 
in  his  own  words.  “  An  igitur,  inquies,  fuerunt  fub  lege,  qui  vitam  asternam  fperarent  ?  Refp.  Qui  meliores  erant  et 
perfpicaeiores  in  pcpulo  Judaico,  verodmile  ed  eos  feu  generalium  promiflionum  vi,  feu  temporalium  bonorum  levi  asdi- 
matione,  feu  divine  bonitatis  intuitu,  feu  animae  fuse,  melioris  quam  caduci  boni  appetentis,  confideratione,  feu  Enochi 
exereplo  (cui  fequiori  sevo  acceflit  Elias  raptus)  feu  Patriarchamm  traditione,  (quibus  Deus  multis  indiciis  fpem  futuro- 
rum  bonorum  fecerat,  in  quorum  indiciorum  genere  non  minimum  crat  et  illud,  quod  multi  eximie  boni  terredris  fe¬ 
licitates  expertes  vixerint,  quod  argumentum  late  exequitur  Scriptor  ad  Hebraeos  cap.  it.)*  feu  aliis  rationibus  addudlos. 
credidide,  Deum,  piaster  fpecialia  ida  bona  ad  hanc  vitam  pertinentia,  et  legibus  Mofaicis  eomprehenfa,  etiam  alia  pod 
mortem  cultcribus  furs  fidis  largiri  veile.  Tmo  datuendum  illud  omnino  ed,  ne  viros  fan&os  cximiofque  in  populo 
Dei  fuum  indar  turn  vixfde,  turn  devixide  credatur.  Nec  refert,  quod  hujns  fidei  vix  ac  ne  vix  quidem  ulla  in  Cano- 
nicis  V.  F.  Scripturis  mentio  hat.  Nam  certum  efl,  Abrahamum  filium  promiflionis,  madlare  judum  non  recufade,  hac 
ratiocinatione  fudentatum,  Dcum  potentia  tanta  prasditum  ede,  ut  filium  jam  mortuum  in  vitam  revocare,  eumque  ei 
redivivum  reftituere  poffet.  Certum,  inquam,  illud  eft,  quia  divinus  Autor  Epidoke  ad  Hebraeos  id  diferte  tedatur, 

cap. 
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Theology  have  made  them  impatient  under  the  yoke  of  ordinances 
from  the  which  they  were  lubjedled  ;  for  after  the  Chridian  faith 
fall  of  A-  came  jrt0  fuU  fplendour,  mankind  could  be  no  longer  under 
corning  0/ the  tuition  of  fuch  a  fchoolmafter  as  the  law,  which  “  had 
Chrift.  only  a  fhadow  of  good  things;  and  fo  far  from  their  reality, 

1 - v— '  not  even  the  very  image  o*’  them  yd*  Through  tliefe  fha- 

f  Heb.  dows,  however,  the  Jews,  aided  by  the  clearer  light  of 
prophecy,  though  it  too  (hone  in  a  dark  place,  might  have 
feen  enough  of  God’s  plan  of  redemption  to  make  them  ac¬ 
knowledge  Jefus  of  Nazareth,  when  he  came  among  them 
working  miracles  of  mercy,  for  the  Mefliah  lo  long  pro- 
mifed  to  their  forefathers,  and  in  whom  it  was  repeatedly 
faid,  that  all  the  nations  of  the  earth  (hould  be  bleffed. 
Means  ufed  While  fuch  care  was  taken  to  prepare  the  defendants 
to  prepare  of  Abraham  for  the  coming  of  the  Prince  of  Peace,  we 
the  world  mud  not  fuppofe  that  God  was  a  refpc&er  of  perfons,  and 
mirtho£°’  t^iat  re^  ^ie  wor^  was  totally  negle&ed,  The  dif- 

Chrift.°  perfion  of  the  ten  tribes  certainly  contributed  to  ipread 
the  knowledge  of  the  true  God  among  the  eaftern  nations. 
The  fubfequent  captivity  of  the  tribes  of  Judah  and  Ben¬ 
jamin  mud  have  confirmed  that  knowledge  in  the  great  em¬ 
pires  of  Babylon  and  Perfia  s  and  that  particular  providence 
of  God  which  aftei  wards  led  Ptolemy  Philadelphus  to  have 
the  Jtwifh  feriptures  tranflated  into  the  Greek  language, 
laid  the  divine  oracles  open  to  the  dudy  of  every  accom¬ 
plished  feholar.  At  lad,  when  the  arms  of  Rome  had  con¬ 
quered  the  civilized  world,  and  rendered  Judea  a  province 
of  the  empire  ;  when  Augudus  had  given  peaee  to  that 
empire,  and  men  were  at  leifure  to  cultivate  the  arts  and 
fciences  ;  when  the  different  feds  of  philofophers  had  by 
their  deputations  whetted  each  others  underdandings  fo 
that  none  of  them  was  difpofed  to  fiibmit  to  an  impof- 
ture  ;  and  when  the  police  of  the  Roman  government  w'as 
fuch  that  intelligence  of  every  thing  important  was  quickly 
trail fmitted  from  the  mod  diftant  provinces  to  the  capital 
of  the  empire  ;  “  when  that  fulnefs  of  time  was  come, 
God  fent  forth  his  Son  made  of  a  woman,  made  under  the 
law,  to  redeem  them  that  were  under  the  law,  that  we 
might  receive  the  adoption  of  fons,”  and  be  redored  to  that 
inheiitance  of  which  the  forfeiture  introduced  the  feveral 
difpenfations  of  revealed  religion  into  the  world. 

Sect.  V.  View  of  Theology,  more  peculiarly  Chri¬ 
ftian . 

Mankind  being  trained  by  various  difpenfations  of  pro¬ 
vidence  for  the  reception  of  that  feed  ©(  Abraham,  in  whom 
all  the  nations  of  the  earth  were  to  be  bleffed,  and  the  time 
fixed  by  the  Jewilh  prophets  for  his  coming  being  arrived,  u  a 
meffenger  was  fent  before  his  face  to  prepare  his  way  before 
him  by  preaching  the  baptifm  of  repentance  for  the  remifiion 
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of  fins.”  This  mefienger  was  John  the  Baptid,  a  very  ex-  The  lo^y, 
traordinary  man,  and  the  greated  of  all  the  prophets.  Hisjl^e 
birth  was  miraculous,  the  feene  of  his  minidry  the  wilder-  iar^an  in" 
nefs,  his  manners  andere,  and  his  preaehing  upright,  with- 
out  retpedl  of  perfons.  He  frankly  told  his  audience  that 
he  was  not  the  Mefliah,  that  the  Mefliah  would  foon  appear 
among  them,  that  “  he  was  mightier  than  himfelf,  and  that 
he  would  baptife  them  with  the  Holy  Ghod  and  with  fire.”  ^ 

Mightier  indeed  he  was ;  for  though  born  of  a  woman  chrift  the 
the  Mefliah  was  not  the  fon  of  a  human  father;  and  though  divine 
living  for  the  fird  thirty  years  of  his  life  in  obfeurity  andwoV(i  m- 
poverty,  he  was  the  lineal  defeendant  of  David,  and  heir  tocarnate* 
the  thione  of  Iirael.  But  the  dignity  of  his  human  defeent, 
great  as  it  was,  vaniflies  from  confideration  when  compared 
with  the  glory  which  he  had  with  his  Father  before  the 
world  was.  The  Jewnfh  difpenfation  was  given  by  the  mi¬ 
nidry  of  Mofes,  and  illullrated  by  fubfequent  revelations 
vouchfafed  .to  the  prophets  ;  the  immediate  author  of  the 
Chridian  religion  is  the  >>oyoc  or  fecond  perfon  of  the  bleffed 
Trinity,  of  whom  St  John  declares,  that  44  he  was  in  the 
beginning  with  God,  arid  was  God  ;  that  all  things  were 
made  by  him  ;  and  that  without  him  was  not  any  thing 
made  that  was  made.”  We  have  already  proved  that  in 
the  one  Godhead  there  is  a  Trinity  of  perfons  ;  and  that 
the  toyot  is  one  of  the  three,  is  apparent  from  thefe  w'ords 
of  the  apodle,  and  from  many  other  pafiages  of  facred 
feripture.  Thus  he  is  called  the  Lord  of  hafts  himfelf ;  the 
ftrft  and  the  lajl ,  befdes  whom  there  is  no  God ;  the  mojl  high 
God ;  God  bleffed  for  ever;  the  mighty  God ,  the  tverlafting 
Father ,  Jehovah  our  righteoufnefs  ;  and  the  only  wife  God  our 
Saviour  (c).  This  great  Being,  as  the  fame  apodle  affures 
us,  was  made  flefh,  and  dwelt  among  men  ;  not  that  the 
divine  nature  was  or  could  be  changed  into  humanity,  for 
God  is  immutable,  the  fame  Almighty  and  incomprehen- 
fible  Spirit  yederday,  to-day,  and  forever  ;  but  the  word  or 
fccond  perfon  in  the  godhead,  affuming  a  human  foul  and 
body  into  a  perfonal  union  with  himfelf,  dwelt  upon  earth 
as  a  man,  veiling  his  divinity  under  mortal  flefh.  Hence  he 
is  faid  elfevvhere  to  have  been  manifeded  in  the  flefh,” 
and  16  to  have  taken  upon  him  the  nature  of  man  phrales 
of  the  fame  import  with  that  which  afferts  “  the  Word  to 
have  been  made  flefh.” 

This  incarnation  of  the  Son  of  God  is  perhaps  the 
myflery  of  the  Chridian  faith,  and  that  to  which 
and  modern  heretics  have  urged  the  mod  plaufible  objec-^™^1011 
tions.  The  dodlrine  of  the  Trinity  is  indeed  equally  in-wor4 
comprehenfible  ;  but  the  nature  of  God  and  the  mode  of 
his  fubfidence,  as  revealed  in  feripture,  no  man,  who  thinks, 
can  be  furprifed  that  he  does  not  comprehend  ;  for  a  reve¬ 
lation  which  fhould  teaeh  nothing  myderious  on  fuch  a  fub- 
jcdl  would  be  as  incredible  and  as  ufelefs  as  another  which 
3  N  2  contained 
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cap.  11.  19.  Hujus  tamen  vere  admirandae  fidei,  atque  Evangelicae  fupparis,  in  hidoria  Abrahami  nec  volapi,  nee  vefli- 
gium  reperias.  Praeterea  floruerunt  fmgulis  fascul  is  in  populo  Judaico  Viri  Dei  ac  Prophette  caelitus  edo&i,  quos,  inter 
tot  arcana  ipfis  patefa&a,  mydicum  hunc  leg  is  fenfum  penitus  ignoraffe,  nihilque  de  futura  vita  intellexilfe,  nemo  pru- 
dens  fufpicabitur.  Cum  autem  nefas  fit  vel  cogitaffe,  Viios  optimos  fapientiam,  qua  ipfi  pollebant,  aliis  invidiffe,  cre- 
dendum  omnino  ed,  eos ,  Jicubi  idoneos  invenerint  Audit  ores,  evolviffe  iis  obte&a  in  lege  myfteria,  fingulifque  tantum  ape- 
ruiffe,  quantum  captus  iplorum  et  utilitatis  ratio  ferebat.  In  publicis  autem  concionibus  Prophet  ae  ac  Sapientes  ita 
loquebantar,  ut  nec  in  contemptum  adducerent  arcana  fan&ioris  difeiplinae,  et  tamen  Auditorem  attentum  ad  invedi- 
gandi  follieitudinem  exeitarent.  Atque  hinc  natum  arbitratur  maximus  Giotius  diferimen  antiquitus  inter  Judaeos  celc- 
bratum,  feriptae  legis,  et  legis  oralis,  quam  et  nbnp  i.  e.  feu  Traditionem  vocant ;  utramque  dicentes  a  Mofe 

profe&am  :  non  quod  res  aliae  fuerint  in  tiaditione  quam  in  lege  feripta  ;  fed  quod  ea  quae  in  lege  feripta  oecultius  con- 
tinebantur,  dudiofis  indagatoribus  enodaret  accuratior  interpretatio.  Harmonia  Apojlolica ,  Differt.  pod.  cap.  10. 

(c)  Ifaiah  viii.  13,  14.  compared  with  1  Peter  ii.  7,  8  ;  Ifaiah  vi.  5.  compared  with  John  xii.  41.;  Ifaiah  xflv.  6.  com¬ 
pared  with  Revelation  xxii.  13. ;  Pfalm  lxxviii.  56.  compared  with  1  Corinthians  x.  9.  Romans  ix.  5.  Ifaiah  ix.  6.  Jere¬ 
miah  xxiii.  6.  Jude. 
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Theolrgy,  contained  nothing-  but  myjiery,  The  difficulty  refpe&ing 
liarlv  Chri  ^ie  ^ncarnat^on>  'which  forces  itfelf  upon  the  mind,  is  not 
ftian.  how  two  natures  fo  different  as  the  divine  and  human  can 
i— y— — '  be  fo  intimately  united  as  to  become  one  peri'on  ;  for  this 
union  in  itfelf  is  not  more  inconceivable  than  that  of  the 
foul  and  body  in  one  man  :  but  that  which  at  firft  is  apt 
to  flagger  the  faith  of  the  reflecting  Chriflian  is  the  infi¬ 
nite  di  fiance  between  the  two  natures  in  Chrift,  and  the 
comparatively  fmall  importance  of  the  obje£l,  for  the  attain¬ 
ment  of  which  the  eternal  Son  of'  God  is  faid  to  have  taken 
164  upon  him  our  nature. 

Obviated.  Upon  mature  reflection,  however,  much  of  this  difficulty 
will  vanifh  to  him  who  confiders  the  ways  of  Providence,  and 
attends  to  the  meaning  of  the  words  in  which  this  myflery 
is  taught.  'I  he  importance  of  the  objeft  for  which  the 
word  condefcended  to  be  made  flefh,  wc  cannot  adequately 
know.  The  oracles  of  truth  indeed  inform  us,  that  Chrifl 
Jefus  came  into  the  world  to  fave  finners  ;  but  there  are 
**  Ef-h.  i.  p adages  fcattered  through  tire  New  Teflamcnt  *  which  in- 
10  Col.  i.  dicate,  not  obfeurely,  that  the  influence  of  his  fuffe rings  ex- 
aof  tends  to  other  worlds  befides  this  :  and  if  fo,  who  can  take 
upon  him  to  fay,  that  the  quantity  of  good  which  they 
may  have  produced  was  not  offufficient  importance  to  move 
even  to  this  condefcenfion  a  Being  who  is  emphatically 
ftyled  love  ? 

But  let  us  fuppofe  that  every  thing  which  he  did  and  taught 
and  fufFered  was  intended  only  for  the  benefit  of  man,  we 
fhall,  in  the  daily  adminiflration  of  providence,  find  other  in- 
flances  of  the  divine  condefcenfion  ;  which,  though  they 
cannot  be  compared  with  the  incarnation  of  the  fecond  per- 
fon  in  the  bleffed  Trinity,  are  yet  fufficient  to  reconcile  our 
under  Handings  to  that  myileiy  when  revealed  to  us  by  the 
Spirit  of  God.  That  in  Chrifl  there  fhould  have  dwelt  on 
Col.  ii.  earth  “  all  the  fulnefs  of  the  Godhead  bodily  ||,”  is  indeed 
a  truth  by  which  the  devout  mind  is  overwhelmed  with 
aftonifhment ;  but  it  is  little  lefs  aflonifhing  that  the  omni¬ 
potent  Creator  fhould  be  intimately  prefent  at  every  inftant 
of.  time  to  the  meanefl  of  his  creatures,  “  upholding  all 
things,  the  vilefl  reptile  as  well  as  the  mod  glorious  angel, 
t  Heb.  by  the  word,  of  his  power  f.”  Yet  it  is  a  truth  felf- evi¬ 
dent,  that  without  this  conftant  prefence  of  the  Creator, 
nothing  which  had  a  beginning  could  continue  one  moment 
in  being  ;  that  the  vifible  univerfe  would  not  only  crumble 
into  chaos,  but  vanifn  into  nothing  ;  and  that  the  fouls  of 
men,  and  even  the  mod  exalted  fpirits  of  creation,  would 
iriftantly  lofe  that  exidence,  which,  as  it  was  not  of  itfelf, 
and  is  not  neceffary,  mud  depend  wholly  on  the  will  of  him 
from  whom  it  was  originally  derived.  See  Me Txt physics, 
d°  272 — 276,  and  Providence,  n°  3. 

In  what  particular  way  God  is  prefent  to  his  works,  we 
cannot  know.  He  is  not  diffufed  through  the  univerfe  like 
the  anima  mundi  of  the  ancient  Platonifts,  or  that  modern 
idol  termed  the  fuhjlratum  of /pace  (Metaphysics,  n°  309, 
310.)  ;  but  that  he  is  in  power  as  intimately  prefent  now 
to  every  atom  of  matter  as  when  he  firfl  brought  it  into 
exidence,  is  equally  the  didlate  of  found  philofophy  and  of 
divine  revelation  ;  for  “in  him  we  live  and  move  and  have 
our  being  ;”  ahd  power  without  fubdance  is  inconceivable. 
If  then  the  divine  nature  be  not  debafed,  if  it  cannot  be 
debafed  by  being  conftantly  prefent  with  the  viled  reptile 
on  which  we  tread,  why  fhould  our  minds  recoil  from  the 
idea  of  a  dill  clofer  union  between  the  fecond  perfon  of  the 
ever  blefled  Trinity  and  the  body  and  foul  of  Jefus  Chrifl  l 
Phe  one  union  is  indeed  different  from  the  other,  but  we 
are  in  truth  equally  ignorant  of  the  nature  of  both.  Rea¬ 
son  and  revelation  allure  us  that  God  mud  be  prefent  to 
his  works  to  preferve  them  in  exidence  ;  and  revelation  in¬ 
forms  us  farther,  that  one  of  the  perfons  in  the  Godhead 
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aflumed  human  nature  into  a  perfonal  union  with  himfelf,  Theology, 
to  redeem  myriads  of  rational  creatures  from  the  miferable[nore  peon 
confequences  of  their  own  folly  and  wickednefs.  The  im-  iarj-^hr*’ 

portance  of  this  objedl  is  fuch,  that,  for  the  attainment  of  * _ 1^1.  j 

it,  we  may  eafily  conceive  that  he  who  condefcends  to  be 
potentially  prefent  with  the  worms  of  the  earth  and  the 
grafs  of  the  field,  would  condefcend  ft  ill  farther  to  be  per- 
fonally  prefent  with  the  fpotlefs  foul  and  body  of  a  man. 

Jefus  Clirift  lived  indeed  a  life  of  poverty  and  fufferino* 
upon  earth,  but  his  divine  nature  was  not  affe&ed  by  his 
fufferings.  At  the  very  time  when,  as  a  man,  he  had  not  a 
place  where  to  lay  his  head;  as  God,  he  was  in  heaven  as  well 
as  upon  earth  *,  dwelling  in  light  inacceffible  ;  and  while,*  John  iii. 
as  a  man,  he  was  inCreaflng  in  wifdom  and  ftature,  his  di-*3* 
vinity  was  the  fulnel's  of  him  who  filletli  all  in  all,  and  from 
whom  nothing  can  be  hid. 

Perhaps  the  very  improper  appellation  of  mother  of  God , 
which  at  an  early  period  of  the  church  was  given  to  the 
Virgin  Mary,  may  have  been  one  caufe  of  the  reluctance 
with  which  the  incarnation  has  been  admitted  ;  for  as  we 
have  elfewhere'  obferved  (fee  Nestorius),  fuch  language, 
in  the  proper  fenfe  of  the  words,  implies  what  thofe,  by 
whom  it  is  nfed,  cannot  poffibly  believe'  to  be  true ;  but  it 
is  not  the  language  of  feripture.  We  are  there  taught,  that,  * 

“  Chrifl  being  in  the  form  of  God,  thought  it  no  robbery 
to  be  equal  with  God  ;  but  made  himfelt  of  no  reputation, 
and  took  upon  him  the  form  of  a  fervant,  and  was  made  in 
the  likenefs  of  manf  ;”  that  “  God  lent  forth  his  Son  made  f  Philip,  ii: 
of  a  woman,  made  under  the  law,  to  redeem  them  that  6,  7. 
were  under  the  law,  that  we  might  receive  the  adoption  of 
fons  ]|  ;”  and  that  “  the  word  who  was  in  the  beginning  |[  Gal.  iv, 
with  God,  and  was  God,  by  whom  all  things  were  made,  4,  5* 
was  made  flefli,  and  dwelt  among  men  (who  beheld  his 
glory,  the  glory  as  of  the  only  begotten  of  the  Father),  full 
of  grace  and  truth  J  but  we  are  nowhere  taught  that,  f  Jelin  j7 
as  God,  he  had  a  mother!  It  was  indeed  the  doblrine  of 
the  primitive  church  |],  that  the  very  principle  of  perfonality  |j  Horfleys 
and  individual  exitlence  in  Mary’s  fon,  was  union  with  the  Sermon  on 
uncreated  word  ;  and  this  doctrine  is  thought  to  imply  the*?*  lncarM* 
miraculous  conception,  which  is  recorded  in  the  plainefl  ‘l6(. 
terms  by  two  of  the  evangelifls  ;  for  he  wan  conceived  by  His  divine 
the  Holy  Ghofl  and  born  of  a  virgin  §  ;  but,  as  God,.  henftture^e“ 
had  been  begotten  from  all  eternity  of  the  Father,  and  in Jj^^Farher 
order  of  nature  was  prior  to  the  Holy  Ghofl.  This  is  evi-.j  *t  a 
dent  from  the  appellation  of  °  given  to  him  by  St  John  jjvtatth.  i. 
for  the  term  being  ufed  in  that  age,  both  by  the  Jewifh  18,  &c. 
Rabbies  and  the  heathen  philofopheis,  to  denote  the  fecond 
divine  fubfiftence,  which  they  confidered  as  an  eteinal  and 
neceffary  emanation  from  the  firft,  fometimes  called  r*ccy*Q  v 
and  fometimes  ;  and  the  apoftle  giving  no  intimation 
of  his  ufing  the  word  in  any  uncommon  fenfe,  we  mud 
neceffarily  conclude,  that  he  meant  to  inform  us  that  the  di¬ 
vinity  of  Chrift  is  of  eternal  generation.  That  the  term 
*****  was  ufed  in  this  fenfe  by  the  later  Platonifts,  and  in 
all  probability  by  Plato  himfelf,  we  have  fufficiently  (hewn 
in  another  place  (fee  Platonism)  ;  and  that  a  fimilar  mode 
of  expreffion  prevailed  among  the  Jews  in  the  time  of  St 
John,  is  apparent  from  the  Chaldee  paraphrafe ;  which,  in 
the  1 10th  plalm,  inftead  of  the  words  “  the  Lord  faid  unto 
my  Lord,”  has,  “the  Lord  faid  unto  his  word.”  Again, 
where  we  are  told  in  the  Hebrew  that  Jehovah  faid  to 
Abraham  $,  “  I  am  thy  fhield  and  thy  exceeding  great  re-  §  Gen.  xv* 
ward,”  we  read  in  the  Chaldee,  “  my  word  is  thy  fhield,1* 
and  thy  exceeding  great  reward.”  Where  it  is  faid,  “yonr 
new  moons  and  your  appointed  feafts  my  foul  hateth*,”*  IfaiahL 
the  paraphraft  hath  it,  “  my  word  hateth  ;”  and  where  it  r4* 
is  faid,  that  “  Tfrael  fhall  be  faved  in  the  Lord  with  an , 
everlafling  falvation  f,”  in  the  fame  paiaphrafe  it  is,  “  If-j^31 
3  rael 
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Theology,  rael  fhal!  be  faved  by  the  v/ord  of  the  Lord  with  everlaft- 
|1  y  re  ;  ecu  *ng  falvation.”  But  there  is  a  paffage  in  the  Jerufalem 
iar^a^hn’ Targnm  which  puts  it  beyond  a  doubt,  that  by  the 
_  v  ‘  -  the  Jews  underftood  a  divine  perfon  begotten  of  his  Father 
before  all  worlds  ;  for  commenting  on  Genefis  iii.  22.  the 
authors  of  that  work  thus  expiefs  themfelves  :  “  The  word 
of  the  Lord  laid,  behold  Adam,  whom  I  created,  is  the  only 
begotten  upon  earth,  as  I  am  the  only  begotten  in 
fle  Agri-  heaven  in  conformity  with  which,  Philo  introduces  J 
1 1 ult.  lib.  ii.  the  Logos  fpeaking  thus  of  himfelf ;  y* p  ovh  ocys>v»loc  «*■ 
ai/,  ovh  ytwtilcc  at  /  am  neither  unbegctten ,  as  God , 

jgg  nor  begotten  after  the  fame  manner  as  you  are. 

,  Drthcdcxy  From  thefe  quotations  we  may  juftiy  conclude,  that  the 
|1>!  the  Ni-  Nicene  fathers  expreffed  themfelves  pioperly  when  they  de- 
eueciced.  clarC(j  that  the  only  begotten  Son  of  God  was  begotten  of 
his  Father  before  all  worlds,  and  is  God  of  God  ;  for  if 
St  John  had  believed  the  or  word  to  be  nnbegotten, 
contrary  to  the  belief  of  all  who  made  ufe  of  the  phrafe 
at  the  time  when  he  wrote,  he  would  furely  have  expreffed 
his  defcent  fiom  the  generally  received  opinion.  This  how¬ 
ever  he  is  fo  far  from  doing,  that  he  gives  the  ampleft  con¬ 
firmation  of  that  opinion,  by  declaring,  that  “he  beheld 
tiie  glory  of  the  word  incarnate  as  the  glory  of  .the  only 
begotten  of  the  Father for  this  declaration  is  true  only 
of  the  divinity  of  Chrift,  his  human  nature  not  being  be¬ 
gotten  of  the  Father,  but  conceived  by  the  Holy  Ghofl 
of  the  Virgin  Mary.  Hence  our  bleffed  Lord  allures  us, 
that  “as  the  Father  hath  life  in  himself,  fo  hath  he 
given  the  Son  to  have  life  in  himfelf that  “the  Son 
can  do  nothing  of  himfelf  but  what  he  feeth  the  Father 
St  John  do||;”  an^  that  “  he  knew  the  Father,  becaufc  he  was 
.  26.  19.  from  him  and  fent  by  him  j-.”  We  mull  therefore  agree 
John  vii.  with  bilhop  Pear  ion  (d),  that  “though  the  Father  and 
Son  are  both  truly  God,  and  therefore  equal  in  refpedl  of 
nature,  yet  the  one  is  greater  than  the  other,  as  being  the 
fountain  of  the  Godhead.  The  Father  is  God,  but  not  of 
God ;  Light,  but  net  of  Light.  Chrift  is  God,  but  of  God; 
Light,  but  of  Light.  There  is  no  difference  or  inequality 
in  the  nature  or  efftnee,  becaufe  the  fame  in  both  ;  but  the 
Father  of  our  Lord  jefus  Chrill  hath  that  effence  of  him- 
feli,  from  none  ;  Chrill  hath  the  fame  offence,  not  of  him- 
felf,  but  from  him.” 

!  Purpofe  The  great  purpofe  for  which  this  divine  perfon  was  fent 
|  -  into  the  world,  and  born  of  a  woman,  was  to  bruife  the 

lenTinto*18  kead  ferpent,  and  reltore  mankind  to  the  inheritance 

.he  worid.  which  had  been  forfeited  by  Adam’s  tranfgrefiion.  Every 
dilpenfation  of  Providence  from  the  fall  had  been  prepara- 

!tory  to  this  reft  oration.  Prophets  had  been  raifed  from 
time  to  time  to  preferve  in  the  early  ages  of  the  world  the 
knowledge  and  worlhip  of  the  true  God  :  the  children  of 
Abraham,  as  we  have  feen,  had  been  feparated  from  the 
furrounding  nations  for  the  fame  purpofe  ;  and  by  the  dif- 
perfion  of  the  ten  tribes,  the  captivity  of  the  other  two  in 
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Babylon,  and  the  tranfiation  of  the  Hebrew  feriptures  into  Theology* 
the  Greek  language,  much  of  the  knowledge  which  had chrl- 
been  revealed  to  the  Ifraelites  was  gradually  diffufed  over 
the  eallern  world. 

But  while  the  Jews  were  thus  rendered  the  inllruments 
of  enlightening  the  heathen  nations  of  antiquity,  their  in- 
tercourfe  with  thofe  Nations  made  them  almoll  unavoidably 
acquainted  with  the  philofophy  which  was  cultivated  among 
the  Chaldeans,  the  Perfians,  and  the  Egyptian  Greeks  ; 
and  ingrafting  many  of  the  opinions  derived  from  thofe 
Ichools  upon  the  doctrines  of  Mofes  and  the  prophets,  they 
corrupted  their  own  religion  while  they  improved  that  of  I(^s 
their  neighbours.  Hence,  by  the  time  that  Chrill  came  orruptiort 
among  them,  they  had  made  the  word  of  God  of  noneof  rhe  Jew& 
effedl  through  a  number  of  idle  fancies  which  they  inculca-^^ 
ted  on  the  people  as  the  traditions  of  the  elders;  and  as  theymiug# 
had  attached  themfelves  to  different  mailers  in  philofophy, 
their  unauthoriled  opinions  were  of  courfe  different  accord¬ 
ing  to  the  different  fources  whence  they  were  drawn.  The 
peculiar  tenets  of  the  Es senes  feem  to  have  been  a  fpecies 
of  myllic  Platonifm.  The  Pharisees  are  thought  to  have 
derived  their  origin  from  a  Jewilh  philofopher  of  the  Pe¬ 
ripatetic  fchool ;  and  the  refemblancc  between  the  dodlrines 
of  the  Sadducees  and  the  philofophy  of  Epicurus  has 
efcaped  no  man’s  obfervation. 

Though  thefe  fe£ls  maintained  mutual  communion  in 
public  worlhip,  they  abhored  each  other’s  diftinguilhing  te¬ 
nets  ;  and  their  eternal  wranglings  had  well  nigh  banilhed 
from  them  every  fentiment  of  true  religion.  They  agreed, 
however,  in  the  general  expectation  of  the  Meffiah  pro- 
mifed  to  their  fathers  ;  but,  , unhappily  for  themfelves,  ex¬ 
pected  him  as  a  great  and  temporal  prince.  To  this  mif- 
take  feveral  circumltances  contributed  :  fome  of  their  pro¬ 
phets  had  foretold  his  coming  in  lofty  terms,  borrowed  from 
the  ritual  law,  and  the  fplendour  of  earthly  monarchs.  The 
neceffity  of  calling  this  veil  over  thofe  living  oracles  we  have 
Ihewn  in  another  place  (fee  Prophecy,  n°  17.).  At  the 
time  when  the  predictions  were  made,  the  Mofaic  fyllem 
had  not  run  out  half  its  courfe,  and  was  therefore  not  to 
be  expofed  to  popular  contempt  by  an  information  that  it 
was  only  the  harlh  rudiment  of  one  more  eafy  and  perleCl. 

To  prevent,  however,  all  miftakes  in  the  candid  and  im¬ 
partial,  when  the  Meffiah  Ihould  arrive  with  the  credentials 
of  miraculous  powers,  other  prophets  had  deferibed  him  in 
the  cleareil  terms  as  having  no  form  nor  comelinefs,  as  a 
Iheep  dumb  before  his  Ihearers,  and  as  a  lamb  brought  to 
the  {laughter  ;  but  the  Jews  had  fuffered  fo  much  from  the 
Chaldeans,  the  Greeks,  and  other  nations  by  whom  they 
had  been  conquered,  and  were  then  fuffering  fo  much  from 
their  mailers  the  Romans,  that  their  carnal  minds  could 
think  of  no  deliverance  greater  than  that  which  Ihould  relcuc 
their  nation  from  every  foreign  yoke. 

What  men  eameftly  wifh  to  be  true,  they  very  readily 

believe. 


(d)  We  beg  leave  to  recommend  to  our  readers  this  author’s  excellent  expofition  of  the  apoftle’s  creed,  as  a  work 
which  wall  render  them  great  affiftance  in  acquiring  juft  notions  of  the  fundamental  articles  of  the  Chriftian  faith.  They 
will  find  it,  we  think,  a  complete  antidote  againft  the  poifoii  of  modern  Unitarians  and  modern  Tritheifts ;  of  whom  the 
former  teach  that  Jefus  Chrift  was  a  mere  man,  the  fon  of  Jofeph  as  well  as  of  Mary  ;  While  the  latter,  running  to  the 
other  extreme,  maintain,  that,  with  refpet  to  his  divinity,  he  is  in  no  fenfe  fubordinate  to  the  Father,  but  mi  dit 
have  been  the  Father,  the  Son,  or  the  Holy  Ghoft,  according  to  the  good  pleafure  of  the  eternal  three.  We  have 
been  at  fome  pains  to  prove  his  divinity,  and  like  wife  his  eternal  generation ;  but  in  fuch  a  fhort  compend  as  we  mult 
give,  it  feems  not  to  be  worth  while  to  prove  his  miraculous  conception.  That  miracle  is  plainly  afferted  in  the  New 
i  eftament  in  words  void  of  all  ambiguity  ;  and  as  it  is  furely  as  eafy  for  God  to  make  a  man  of  the  fufellance  of  a 
woman  as  of  the  dull  of  the  earth,  we  cannot  conceive  what  Ihould  have  induced  any  perfon  profeffin  ri  Chriftianity 
^ J a  queftion .  d.  he  natural  generation  of  Chrift  is  a  groundlefs  fancy,  which  can  ferve  no  purpofe  whatever-,. 

even  to  the  Unitarians.  r 
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Theology,  believe.  Hence  that  people,  lofing  fight  of  the  yoke  under 
mo’  e  pflcu-  which  they  and  the  whole  human  race  were  brought  by 
affU  in.  n  t^ie  ^  miftaking  the  fenfe  of  the  blefting  promffied 

-y—j  to  all  nations  through  the  feed  of  Abraham,  and  devoting 
their  whole  attention  to  the  moll:  magnificent  descriptions 
of  the  Meffiah’s  kingdom,  expetled  in  him  a  prince  who 
{hould  conquer  the  Romans,  and  cftnblifh  on  earth  a  uni- 
verfal  monarchy,  of  which  Jerufalem  was  to  be  the  metro- 
169  polis. 

J  ^le  °J?‘  As  our  Saviour  came  for  a  very  different  purpofe,  the 
preacbinffS  °kje&  °*  ^u's  tnifiion  was  to  re&ify  the  notions  of  his 
'  a  *  erring  countrymen,  in  order  to  fit  them  for  the  deliverance 
which  they  were  to  obtain  through  him.  „  Accordingly, 
when  he  entered  upon  his  office  as  a  preacher  of  rigliteouf- 
nefs,  he  embraced  every  opportunity  of  inveighing  with  be¬ 
coming  firmnefs  againft  the  falfe  do&rines  taught  as  tradi¬ 
tions  of  the  elders  ;  and  by  his  knowledge  of  the  fecrets  of 
all  hearts,  he  expofed  the  vile  hypocrify  of  thofe  who  made 
z  gain  of  godiinefs.  The  Jews  had  been  led,  by  their  repa¬ 
ration  from  the  reft  of  the  world,  to  confider  themfelves  as 
the  peculiar  favourites  of  Jehovah  ;  and  the  confequence 
was,  that,  contrary  tq  the  Spirit  of  their  own  law,  and  the 
explicit  do&rines  of  fome  of  their  prophets,  they  looked 
upon  all  other  nations  with  abhorrence,  as  upon  people 
phyhcally  impure.  Thefe  prejudices  the  blefted  Jefus  la¬ 
boured  to  eradicate.  Having  defired  a  lawyer,  by  whom 
lie  was  tempted,  to  read  that  part  of  the  law  of  Mofes  which 
commanded  the  Ifraelites  to  love  their  neighbours  as  them¬ 
felves,  he  compelled  him,  by  means  of  a  parabolical  account 
of  a  companionate  Samaritan,  to  acknowledge,  that  under 
the  denomination  of  neighbour  the  divine  lawgiver  had  com* 
(}  St  Luke  prehended  all  mankind  as  the  obje&s  of  love  ||.  The  im- 
2,5  ^8’  portance  in  which  Mofes  held  the  ritual  law,  and  to  which', 

as  the  means  of  preferving  its  votaries  from  the  contagion 
of  idolatry,  it  was  juftly  intitled,  had  led  the  Jews  to  con¬ 
fider  every  ceremony  of  it  as  of  intrinfic  value  and  perpe- 
petual  obligation  :  blit  Jefus  brought  to  their  recolk&ion 
God's  declared  preference  of  mercy  to  facrifice  ;  fhewed 
them  that  the  weightier  matters  of  the  law,  judgment,  mer¬ 
cy,  and  faith,  claimed  their  regard  in  the  firft  place,  and  its 
ceremonial  observances  only  in  the  fecond  ;  and  taught 
them,  in  conformity  with  the  predi&ions  of  their  own  pro- 
f  Jeremiah  pfoets  j~ ,  that  the  hour  was  about  to  come  when  the  wor- 
^f1,  3  *  {hip  of  God  {hould  not  be  confined  to  Jerulalem,  but  that. 

“  true  worlhippers  {hould  everywhere  worftvip  the  Father  in 
%  John  iv.  fpirit  and  in  truth. 

7.5—27.'  It  being  the  defign  of  Chrift’s  coming  into  the  world  to 
break  down  the  middle  wall  of  partition  between  the  Jews 
and  Gentiles,  and  to  introduce  a  new  difpenfation  of  religion 
which  {hould  unite  all  mankind  as  brethren  in  the  worihip 
of  the  true  God,  and  fit  them  for  the  enjoyment  of  heaven  ; 
he  did  not  content  himfelf  with  merely  reftoring  the  moral 
part  of  the  Mofaic  law  to  its  primitive  purity,  difencumber- 
ed  of  the  corrupt  gloftes  of  the  Scribes  and  Pharifees,  but 
added  to  it  many  refined  and  fpiritual  precepts,  which,  till 
they  were  taught  by  him,  had  never  occurred  either  to  Jew 
or  Gentile.  The  Hebrew  lawgiver  had  prohibited  murder 
under  the  penalty  of  death  ;  but  Chrift  extended  the  prohibi¬ 
tion  to  caufelefs  anger,  and  to  contemptuous  treatment  of 
our  brethren,  commanding  his  followers,  as  they  valued  their 
everlafting  falvation,  to  forgive  their  enemies,  and  to  love  ail 
mankind.  Adultery  was  torbidden  by  the  law  of  Mofes  as 
a  crime  of  the  deepeft  dye  ;  but  Jefus  faid  to  his  difciples, 
“  that  whofoever  looketh  on  a  woman  to  luft  after  her,  hath 
committed  adultery  with  her  already  in  his  heart/*  and  is 
of  courfe  liable  to  the  Divine  vengeance.  The  lex  talionis 
was  in  force  among  the  Jewn,  fo  that  the  man  who  had  de¬ 
prived  Ink  neighbour  of  an  eye  or  a  tooth,  was  to  fuller  the 
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lofs  of  an  eye  or  a  tooth  himfelf ;  but  this  mode  of  punifti-  Theology, 
ment,  which  inftidled  blemfb  for  blemijh ,  though  Fitted  to{norePyu- 
the  hard  nefs  of  Jewifh  hearts,  being  inconfiftent  with  the l,arlv 
mild  fpirit  of  Chriftianity,  was  abolifhed  by  our  blefted  <, 

Lord,  who  feverely  prohibited  the  indulgence  of  revenge, 
and  commanded  his  followers  to  love  even  their  enemies. 

Perjury  lias  in  every  civilized  nation  been  juftly  confidered 
as  a  crime  of  the  higheft  atrocity,  and  the  Mofaic  law  doom¬ 
ed  the  Falfe  witnefs  to  bear  the  punifh  ment,  whatever  it 
might  be,  which  he  intended  by  fwearing  falfely  to  bring 
upon  his  brother  ;  but  the  Author  of  the  Chriftian  religion 
forbade  not  only  falfe  fwearing,  but  fwearing  at  all,  except 
on  folemn  occafions,  and  when  an  oath  {hould  be  required  by 
legal  authority.  See  Oath. 

By  thus  reftoring  the  law  to  its  original  purity,  and  in  |n  which 
many  cafes  extending  its  fenfe,  the  blefted  Jefus  executed  be  execu. 
the  office  of  a  Prophet  to  the  loft  fheep  of  the  houfe  of  ^ ^ 
Ifrael  ;  but  had  he  not  been  more  than  an  ordinary  prophet,  ^oph-t, 
he  could  not  have  abrogated  the  moft  trivial  ceremony  of* 
it,  nor  even  extended  the  lenfe  of  any  of  its  moral  precepts; 
for  their  great  lawgiver  had  told  them,  that  f<  the  Lord  their 
God  would  raife  up  unto  them  but  one  Prophet,  like  unto 
him,  to  whom  they  {hould  hearken  J.”  That  Prophet  wast  Leut. 
by  themfelves  underftood  to  be  the  Mcftiah,  whom  they  ex-xvai,1J' 
pe£fced  to  tell  them  all  things.  It  was  neceflary  therefore 
that  Jefus,  as  he  taught  fome  new  do&rines,  and  plainly  in¬ 
dicated  that  greater  changes  would  foon  be  introduced,  {hould 
vindicate  his  claim  to  that  exalted  character  which  alone  could 
authorise  him  to  propofe  innovations.  This  he  did  in  the 
ampleft  manner,  by  fulfilling  prophecies  and  working  mira¬ 
cles  (fee  Miracle  and  Prophecy)  ;  fo  that  the  unpreju¬ 
diced  part  of  the  people  readily  acknowledged  him  to  be  of 
a  truth  u  that  prophet  which  {hould  come  into  the  world — 
the  Son  of  God,  and  the  King  of  Ifrael. He  did  not, 
however,  make  any  change  in  the  national  worfhip,  or  af- 
fume  to  himfelf  the  fmalleft  civil  authority.  He  had  fub-Hisftrid 
mitted  to  the  rite  of  circumcifion,  and  ftriftly  performed  obedience 
every  duty,  ceremonial  as  well  as  moral,  which  that  cove-  ^  ^v‘ 
nant  made  incumbent  upon  other  Jews ;  thu3  fulfilling  all 
righteoufnefs.  Though  the  religion  which  he  came  to  pro¬ 
pagate  was  in  many  refpetls  contrary  to  the  ritual  law,  it 
could  not  be  eftablilhed,  or  that  law  abrogated,  but  in  con¬ 
fequence  of  his  death,  which  the  fyftem  of  facrifices  was  ap¬ 
pointed  to  prefigure  ;  and  as  his  kingdom,  which  was  not 
of  this  world,  could  not  commence  till  after  his  refurre&ion, 
he  yielded  during  the  whole  courfe  of  his  life  a  cheerful  obe¬ 
dience  to  the  civil  magiftrate,  and  wrought  a  miracle  to  ob¬ 
tain  money  to  pay  the  tribute  that  was  exacted  of  him.  Be¬ 
ing  thus  circumftanced,  he  chofe  from  the  loweft  and  leaft 
corrupted  of  the  people  certain  followers,  whom  he  treated 
with  the  moft  endearing  familiarity  for  three  years,  and 
commiftioried  at  his  departure  to  promulgate  fuch  do&rines 
as,  confidently  with  the  order  of  the  divine  difpenfations, 
he  could  not  personally  preach  himfelf.  With  thefe  men, 
during  the  courfe  of  his  miniftry  on  earth,  he  went  about 
continually  doing  good,  healing  the  fick,  calling  out  devils, 
raffing  the  dead,  reproving  vice,  preaching  righteoufnefs, 
and  inilrufting  his  countrymen,  by  the  moft  perfc£l  example 
which  was  ever  exhibited  in  the  world,  of  wbatfoever  things 
are  true,  or  honeft,  or  juft,  or  pure,  or  lovely,  or  of.  good 
report.  The  Scribes  and  Pharifees,  however,  finding  him 
not  that  conqueror  whom  they  vainly  experibed,  becoming 
envious  of  his  reputation  among  the  people,  and  being  filled 
with  rancour  ugainft  him  for  detecting  their  hypocritical 
arts,  delivered  him  up  to  the  Roman  governor,  who,  though 
convinced  of  his  innocence,  yielded  to  the  popular  cla¬ 
mour,  and  crucified  him  between  two  thieves,  as  an  enemy 
to  Caefar. 

4  M 
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Tfteolo<ry,  Juft  before  lie  expired,  lie  find,  It  is  fimfhed,  intimating 
nn'e  pecu-  the  purpofe  was  now  fulfilled  for  which  he  had  come 
liarly  ^hri*jnto  the  world,  and  which,  as  he  had  formerly  told  his  dil- 
,  ciples,  “  was  not  toXbe  miniftered  unto  but  to  minifter,  and 
•I  st  to  give  his  life  a  ranfom  for  many  ||.”  For  his  blood,  as 
Match,  ix.  he  aihired  them  at  the  inftitution  of  the  Eucharift,  was 
to  be  fhed  for  the  remiftion  of  fins.”  That  Chrift  died  vo- 
Hc^olun-  hmtarily  for  us,  the  juft  for  the  unjuft,  and  that  “  there 
tarily  diedjis  none  other  name  under  heaven  given  among  men  where- 
for  us.  by  we  mull  be  faved  is  the  Uniform  do&rine  of  the  pro¬ 
phets  who  foretold  his  coming,  of  John  the  Baptift  who 
was  his  immediate  harbinger,  and  of  the  apoftles  and  evan- 
gelifts  who  preached  the  gofpel  after  his  afcenfion  into  hea¬ 
ven.  Thus  Ifaiali  fays  of  the  Mefiifti  f,  that  “  he  was 
wounded  for  our  tranfgrefiions,  and  bruited  for  our  iniqui¬ 
ties  ;  that  the  chaftifement  of  our  peace  was  upon  him,  and 
that  with  his  ftripes  we  are  healed;  that  we  had  all  like 
fheep  gone  aft  ray,  turning  every  one  to  his  own  way,  and 
that  the  Lord  laid  on  him  the  iniquity  of  us  all ;  that  he 
was  cut  off  out  of  the  land  of  the  living,  and  ftricken  for 
the  tranfgrefiion  of  God’s  people  ;  that  his  foul  oi  lire  was 
made  an  offering  for  fin  ;  and  that  he  bore  the  fin  of  many, 
and  made  intercefGon  for  the  tranfgreffors.”  The  Baptift, 
“  when  he  favv  Jefus  coming  unto  him,  faid  to  the  ptopie, 
Behold  the  Lamb  of  God,  which  taketh  away  the  fin  of  the 
world  plainly  intimating  that  his  death  was  to  be  a  facri- 
fice,  fince  it  it  was  only  as  a  facrifice  that  the  Jews  could 
form  any  conception  of  a  lamb  taking  away  fin.  The 
epiftles  of  St  Paul  are  fo  full  of  the  dodlrine  of  thrift's  fatis- 
fa&ion,  that  it  is  needlefs  from  his  writings  to  quote  parti¬ 
cular  texts  in  proof  of  it.  He  tells  the  Romans,  that  Jefus 
Chrift  was  let  forth  to  be  a  propitiation  through  faith  in 
his  blood  ;  that  he  was  delivered  for  our  offences,  and  “  rai¬ 
led  again  for  our  juftifi cation  ;  that  he  died  for  the  ungodly; 
and  that  God  commendeth  his  love  towards  us,  in  that 
while  we  were  yet  liimers  Chrift  died  lor  us.”  He  affures 
the  Corinthians  that  Chrift  died  for  all  ;  that  they  who  live 
ftionld  not  henceforth  live  unto  themfelves,  but  to  him  who 
died  for  them  and  rofe  again  ;  and  that  God  made  him  to 
be  hn  for  us  who  knew  no  fin,  that  we  might  be  made  the 
righteoufnefs  of  God  in  him.”  He  informs  the  Galatians, 
that  Chrift  “  gave  himfelf  for  our  fins,  that  he  might  deli¬ 
ver  us  from  this  preient  evil  world,  according  to  the  will  of 
God  and  our  Father  ;  and  that  he  redeemed  us  from  the 
curfe  of  the  law,  being  made  a  eurfe  for  us.”  St  Peter  and 
St  John  talk  the  very  fame  language  ;  the  former  teaching 
us,  that  “  Chriii  fuffered  for  us,  and  bare  our  fins  in  his 
own  body  on  the  tree  f  ;  the  latter,  that  the  blood  of  Jefus 
w.  21.  and  thrift  clean feth  us  from  all  fin,  and  that  he  is  the  piopiti 
24.  ation  for  our  fins ;  and  not  ror  our’s  only,  but  alfo  for 

I  1  John  i.  the  fins  of  the  whole  world  J.”  That  he  came  into  the 
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world  for  the  purpofe  of  luffering,  appears  f  om  his  own 
words  :  for  6'  no  man  (laid  he  $)  taketh  my  life  from  me, 
but  i  lay  it  down  of  myfelf :  I  have  power  to  lay  it  down, 
and  I  have  power  to  take  it  again.  This  commandment 
have  I  received  from  my  Father.”  And  that  he  volunta¬ 
rily  laid  it  down  for  mankind,  is  evident  from  his  calling 
himfelf  the  Good  Shepherd,  and  adding,  that  “  the  Good 
Shepherd  giveth-his  life  for  the  fheep 

That  Chrift  died  for  the  benefit  of  the  human  race,  is  a 
truth  lo  apparent  from  thefe  texts,  and  from  many  others 
which  might  be  quoted,  that  no  man  profefiing  Chriftianity 
has  hitherto  called  it  in  queftion.  Very  different  opinions 
nave  been  formed  indeed  concerning  the  nature  and  extent 
of  that  benefit,  and  the  means  by  which  it  is  applied  ;  but 
that  the  pafiion  and  death  of  the  bleffed  Jefus  were  effential 
parts  of  his  miniftry  on  earth,  has  never  been  controverted, 
unlefs  perhaps  by  thofe  modern  Unitarians  who  have  cor- 
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re<fted  the  errors  of  the  apoftles  and  evangelifti,  and  with  Theology, 
whofe  writings  we  acknowledge  ourfelves  to  be  very  little 
acquainted.  That  on  the  crofs  he  made  iaiisfa&ion  to  his  ftian. 
Father  for  the  fins  of  the  world,  is  the  general  belief  of 
Chriftians.;  but  prefumptuous  men,  aiming  at  being  wile 
beyond  what  is  written,  have  flarted  a  thoufand  idle  queftions- 
concerning  the  neceffity  of  fnch  fatisfablion,  and  the  manner 
in  which  it  was  made.  Some  limiting  the  power  and  mer¬ 
cy  of  the  Omnipotent,  have  dared  to  affirm  that  God  could 
not  have  pardoned  man  without  receiving  full  fatisfac- 
tion  for  his  offences  ;  that  nothing  but  the  {bedding  of 
the  blood  of  Chrift  could  make  that  fatiafa&ion  ;  that  his 
death  was  indeed  fufficiert  to  atone  for  a  thoufand  worlds  ; 
that,  however,  he  did  not  die  for  all  mankind,  but  only  for 
a  chofen  few,  ordained  to  eternal  life  by  a  fecret  decree  be¬ 
fore  the  foundation  of  the  world  ;  and  that  the  reft  of  the 
race  are  paffed  by,  and  doomed  to  eternal  perdition,  for  the 
glory  of  God's  juftice.  Others,  convinced  by  every  thing 
around  them  that  the  Creator  and  Governor  of  the  univerfs 
is  a  being  of  infinite  benevolence,  whofe  only  end  in  giving 
life  muft  have  been  to  communicate  happinefs,  have  contend¬ 
ed,  that  no  atonement  whatever  could  be  neceffary  to  obtain 
from  him  the  forgivenefs  of  fin  upon  fincere  repentance  ; 
that  it  is  contrary  to  all  our  notions  of  juftice  to  punifh  the 
innocent  for  the  guilty  ;  and  that  therefore  the  death  of 
Chrift.  though  an  effential  part  of  his  miniftry,  could  not  be 
neceffary,  but  at  the  moil  expedient. 

We  enter  not  into  thefe  impious  debates.  The  Scrip¬ 
tures  have  nowhere  (aid  what  God  could  or  could  not  do  ; 
and  on  this  fubje^l  we  can  know  nothing  but  what  they 
htive  taught  us.  That  “  we  are  reconciled  to  God  by  the 
death  of  his  Son,”  is  the  principal  do£frine  of  the  New  Te- 
ftament ;  and  without  prefuming  to  limit  the  power,  the 
mercy,  or  the  wifdom,  of  him  who  created  and  fuftains  the 
univerfe,  we  fhall  endeavour  to  fhow  that  it  is  a  do<ftrine 
worthy  of  all  acceptation.  In  doing  this,  we  fhall  ftate  im¬ 
partially  the  opinions  which  men  really  pious  have  held  re- 
fpedling  the  form,  or  manner  in  which  Chrift  by  his  death 
made  fatlsfti&ion  to  God  for  the  fins  of  the  world  ;  and  we 
hope  that  our  readers,  difregarding  what  may  be  prejudices 
in  us,  will  embrace  that'  opinion  which  ftiall  appear  to 
them  moft  confonant  to  the  general  fenfe  of  facred  Scrip¬ 
ture.  174, 

The  ftridleft  adherents  to  the  theological  fyftem  of  Cal-°Pin,°ns 
vin,  interpreting  literally  luch  texts  of  Scripture  as  fpeak  Ca^ 
of  his  being  made  Jin  for  us,  of  his  bearing  our  Jins  in  bis  own 
body  on  the  tree ,  and  of  the  Lord's  laying  on  h  m  the  iniquity 
of  us  all ,  contend,  that  the  fins  of  the  eledl  were  lifted  off 
from  them  and  laid  upon  Chrift  by  imputation ,  much  in  the 
fame  way  as  they  think  the  fin  of  Adam  is.  imputed  to  his 
pollerity.  “  By  bearing  the  fins  of  his  people  (fays  Dr 
Gill  *),  he  took  them  off  from  them,  and  took  them  upon  *  Body  of 
himfelf,  bearing  or  carrying  them  as  a  man  bears  or  carries  Divinity, 
a  burden  on  his  fhoulders.  There  was  no  fin  in  him  inhe-vol‘ 


put  upon 

the  fcape-goat.  by  Aaron.  No  creature  (continues  he) 
could  have  done  this  ;  but  the  Lord  hath  laid  on  him,  or 
made  to  meet  on  liim,  the  iniquity  of  us  all,  not  a  fingle  ini¬ 
quity,  but  a  whole  mafs  and  lump  of  {ins  colle&ed  together, 
and  laid  as  a  common  burden  upon  him  ;  even  the  fins  of  all 
the  ele&  of  God.  This  plirafe  of  laying  fin  on  Chrift  is 
exprefiive  of  the  imputation  of  it  to  him  ;  for  it  was  the  will, 
of  God  not  to  impute  the  tranfgrefiions  of  his  eled  to  them., 
felves,  but  to  Chrift,  which  was  done  by  an  a&  of  his  own  4 
for  he  hath  made  him  to  be  fin  for  us  ;  that  is,  by  imputation , 
in  which  way  we  are  made  the  righteoufneL  of  God  in  him; 

that 
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The<  logy,  that  being  imputed  to  us  by  him  as  our  fins  were  to  Chrift. 
haHy  ({*yS  our  author)  a  charge  of  [in  was  brought 

ftian.  againh  him  as  the  furety  his  people.  He  was  numbered 
with  the  tranfisreffors  ;  tor  bearing*  the  fins  of  many,  he  was 
reckoned  as  if  he  had  been  a  firmer  himfelf,  fm  being  impu¬ 
ted  to  him  ;  and  was  dealt  with  as  iuch.  Sin  being  found 
upon  him  by  imputation ,  a  demand  of  fatisfadtion  for  fin  was 


-made,  and  he  an  (we  red  it  to  the  full.  All  this  was  with  his 
own  confent.  He  agreed  to  have  fin  laid  upon  him,  and  im¬ 
puted  to  him,  and  a  charge  of  it  brought  againfl  him,  to 
which  he  engaged  to  be  refponfible  ;  yea,  he  himfelf  took 
the  fins  of  lus  people  upon  him  ;  fo  the  evangelifl  Mat¬ 
thew  has  it,  ‘  Hmifelf  took  our  infirmities,  and  bore  our 
d  Chap.  ficknefles  f.’  As  he  took  the  nature  of  men,  fo  he  took 
vm.  17.  their  fins,  which  made  his  flefli  to  have  the  hkentfs  of  Jinful 
jftfh,  though  it  really  was  not  finful.  What  Chrift  bore  be¬ 
ing  laid,  upon  him,  and  imputed  to  him,  were  Jins  of  all 
forts,  original  and  adlual  ;  fins  of  every  kind,  open  and  fe- 
cret,  of  heart,  lip,  and  life ;  all  adds  ot  fin  committed  by  his 
people,  for  he  has  redeemed  them  from  all  their  iniquities  ; 
and  God,  for  Chrift’s  fake,  forgives  all  trefpafies,  his  blood 
cleanfes  from  all  fin,  and  his  righteoufnefs  juftifics  from  all  ; 
all  being  imputed  to  him  as  that  is  to  them.  Bearing  fin 
fuppofts  it  to  be  a  burden  ;  and  indeed  it  is  a  burden  too 
heavy  co  bear  by  a  fenfible  finner  (e).  When  fin  is  char¬ 
ged  home  upon  the  confcience,  and  a  faint  groans,  being 
Burdened  with  it,  what  muft  that  burden  be,  and  how  hea¬ 
vy  the  load  which  Chrift  bore,  confiding  of  all  the  fins  of 
all  the  eledt  from  the  beginning  of  the  world  to  the  end  of 
it  ?  and  yet  he  funk  not,  but  ftood  up  under  it ;  failed  not, 
nor  was  he  difeouraged,  being  the  mighty  God,  and  the 
5  75  God’s  right-hand,  made  ftrong  for  himfelf.,, 

Objedted  #  the  Arminians  or  Remonftrants,  this  dodtrine  of  the 
to.  imputation  of  the  fins  ®f  men  to  the  Son  of  God  appears 

as  abfurd  as  the  fimilar  dodtrine  of  the  imputation  of  the  fin 
of  Adam  to  his  unborn  pofterity  ;  and  it  is  certainly  attend¬ 
ed  with  confequences  which  have  alarmed  ferious  Chriftians 
of  other  denominations. 


.  Vk'ere  it  poffible  in  the  nature  of  things,  fays  the  Armu 
nian,  to  transfer  the  guilt  of  one  perfon  to  another,  and  to 
lay  it.  upon  him  as  a  burden,  it  could  not  be  done  without 
violating  thofe  laws  of  equity  which  are  eftablifhed  in  the 
feripture  and  engraven  on  the  human  heart.  But  this  is  not 
poffible.  To  talk  of  lifting  lumps  of  fin  or  transferring 
them  like  burdens  from  the  guilty  to  the  innocent,  is  to 
utter  jargon,  fays  he,  which  has  no  meaning  ;  and  we  might 
with  as  much  propriety  fpeak  of  lifting  a  fcarlet  colour  from 
a  piece  of  cloth  and  laying  it  on  the  found  of  a  trumpet,  as 
of  literally  lilting  the  fins  of  the  eledt  from  them  and  laying 
them  on  Chrift.  Guilt  is  feated  in  the  mind  ;  and  no  man 
can  become  a  finner  but  by  an  adt  of  volition.  If  Chrift 
therefore  really  took  upon  him  the  fins  of  his  people,  he 
muft  have  deliberately  formed  a  wifh  to  have  adtually  com¬ 
mitted  all  thofe  fins  ;  but  fuch  a  wifh,  though  it  would  have 
made  him  inherently  guilty,  and  therefore  incapable  of  fatis- 
fying  for  fin^  could  not  have  cancelled  deeds  that  were  done 
before  he  was  born,  or  have  made  thofe  innocent  who  had 
really  been  finners.  A  deed  once  done  cannot  be  undone  ; 
a  volition  which  has  been  formed  cannot  be  annihilated.  By 
fincere  fepentance,  the  habitual  difpofitions  are  indeed  chan¬ 
ged,  and  thofe  who  have  been  finners  become  objedts  of  mercy; 
but  no  power  can  recal  the  hours  that  are  paft,  or  make 
thofe  adtions  which  have  been  performed  to  have  been  not 
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performed.  To  remove  gnilfc  from  the  finner  and  lay  it  bheo'o 


°sy, 


upon  the  innocent  may  therefore  be  fafely  pronounced  im- !fcn* 
poffible  even  for  Omnipotence  itfelf,  for  it  implies  that  a  ^ 

thing  may  be  and  not  be  at  the  fame  infant  of  time  ;  arid  — _ _ 

the  dodtrine  which 


teaches  that  this  removal  was  made  from 
the  eledt  to  Chrift,  is  an  imagination  of  yefterday,  which  ha3 
no  countenance  from  fenpture,.  and  is  contrary  to  the  efta- 
bhfhed  conftitution  of  things.  Thofe  who  imagine  that  guilt 
may  be  propagated  from  father  to  ion,  have  fomethirig  like 
an  argument  to  urge  for  the  imputation  of  Adam’s  fin  to 
his  numberlefs  pofterity  ;  for  all  the  men  and  women  who 
have  by  ordinary  generation  been  introduced  into  the  world, 
have  undoubtedly  derived  their  nature  from  the  primeval 
pair.  But  Chrift  did  not  derive  his  nature  from  the  elects 
that  their  fins  fhould  be  communicated  to  him  ;  no.r,  as  he 
was  miraculoufly  conceived  by  the  Holy  Ghoft,  can  we  at¬ 
tribute  to  him  any  degree  of  that  taint  which  is  fuppofed 
to  have  been  conveyed  from  Adam  to  all  the  other  genera¬ 
tions  of  men.  17$ 

Nothing  more,  therefore,  can  be  meant  by  “  Chrift’s  be-  Te* snn 
ing  made  fin  for  us,”  and  “  bearing  onr  fins  in  his  own^^J^ 
body  on  the  tree,”  or  by  God’s  «  laying  upon  him  the  in-eXplamd 
iquity  of  us  all,”  than  that  by  his  fufferings  we  are  freed 
from  the  punifhment  of  our  fins  ;  it  being  in  feripture  a  com¬ 
mon  figure  of  fpeech,  as  even  Dr  Gill  has  fomewhere  ac¬ 
knowledged,  to  denote  by  the  word fin  the  confequences  of  fin. 

That  this  figure  is  ufed  in  thofe  texts  from  which  he  in¬ 
fers  that  Chrift  took  the  fins  of  the  eledt  .upon  himfelf,  is 
evident  from  the  verfe  which  he  quotes  from  the  gofpel  of 
St  Matthew  ;  in  which  it  is  faid,  that  u  himfelf  took  our 
infirmities  and  bore  our  ficknefles.”  The  fickneffes  and  in¬ 
firmities  there  alluded  to  are  the  leprofy,  thepalfy,  the  fever, 
and  demoniacal  poffeffions  ;  but  when  our  bleffed  Lord  cured 
thefe  difeafes,  furely  he  did  not  by  his  omnipotent  word 
lift  them  off  from  the  patients  and  take  them  on  himfelf, 
fo  as  adtually  to  become  a  leper,  a  paralytic,  and  a  daemo¬ 
nic,  or  even  to  be  reckoned  as  luch  either  by  the  multitude, 
or  by  the  priefis  whofe  duty  it  was  to  take  cognizance  of 
every  legal  uncleannefs  *.  And  if  his  inveterate  enemies*  Levi; 
did  not  impute  to  him  the  leprofy  when  he  removed  that*”** 
plague  from  others,  why  fhould  it  be  fuppofed  that  his  own 
Father,  to  whom  he  was.at  all  times  well-pleafing,  imputed 
to  him  thofe  fins  of  wftiich,  by  his  fufferings,  he  removed 
the  punifhment  from  thofe  who  were  guilty  ?  To  impute  to 
a  perfon  any  adtion,  whether  virtuous  or  vicious,  which  he 
did  not  perform,  can  proceed  only  from  ignorance,  or  malice, 
or  partiality  ;  but  God  is  no  refpedter  of  perfons,  and  fiom 
ignorance  and  malice  he  is  removed  to  an  infinite  diftance. 

It  is  indeed  an  undoubted  truth,  that  “  the  Lord  Jefus,  by 
his  perfect  obedience  and  facrifice  of  himfelf,  which  he 
through  the  eternal  fpirit  once  offered  up  unto  God,  hath 
fully  fatisfied  the  juftice  of  his  Father;  and  purchafed  not 
only  reconciliation,  but  an  everlafting  inheritance  in  the 
kingdom  of  heaven  for  all  thofe  whom  the  Father  hath 
given  him  f  but  that  he  adually  took  upon  himfelf  thef 
fins  ot  mankind,  or  that  thofe  fins  were  imputed  to  him  by 
God,  who  punifhed  him  as  a  perfon  whom  he  confidered  asr 
guilty,  is  a  dodtrine  equally  injurious  to  the  juftice  of  theS 
Father  and  to  the  immaculate  purity  of  the  Son.  177 

The  earneftnefs  with  which  this  dodtrine  was  inculcated 
by  fome  of  the  earlieft  reformers,  and  the  impoffibility  of  ad-P™ 
mitting  it,  which  every  refledting  and  unprejudiced  mindtomake 
muft  feel,  was  probably  one  of  the  caufes  which  drove  So-iociniu* 


cinus 


deny  ft8 


do&rine  of 


O)  By  the  pbrafe  a  fenfible  finner , 
to  the  fenfe  of  remorfe. 


_ _ _ _  ...  - _ _  redemp¬ 
tion. 

the  learned  author  means  a  finner  who  is  not  paft  feeling,  but  has  a  confcience  alive 
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Theology,  cimiS^ndbis  followers  to  the  other!  extreme  of  deny  mj  C  hr  ill’s 
more  f- tiisfaCt ion  altogether,  and  conftdering  his  death  as  nothing 
hn  rnore  l^a!1  t^ia^  an  ordinary  martyr,  permitted  for  the 
purpofe  of  attefting  the  truth  of  his  dodtrine,  and  paving  the 
way  for  his  refurre&ion,  to  confirm  the  great  promife  of  im¬ 
mortality.  According  to  thefe  men,  forgiven  efs  is  freely 
difpe nled  to  thofe  who  repent,  by  the  effential  goodnefs  of 
God,  without  regard  to  the  merit  or  fufferings  of  any  other 
being  ;  and  the  gofpel  is  faid  to  fave  from  fin,  becaufe  it  is 
the  moil  perfeeft  leffon  of  righteoulhefs.  The  great  objec¬ 
tion  of  Crellms  to  the  do&rine  of  the  fatisfa&ion  is,  that  it  is 


a  hindrance  to  piety;  for  if  Chrift  has  paid  the  whole  debt, 
he  thinks  that  we  mud  have  nothing  to  do,  as  nothing  more 
can  be  required  of  us.  And  if  it  were  indeed  true  that  oar 
fins  are  imputed  to  Chrift,  and  his  rigbteoufnefs  imputed  to 
us,  this  objection  would  be  iniurmountable  ;  for  God  could 
not  juftly  exa£t  a  double  punifhment  for  the  fame  fin,  or  inflitft 
iniiery  upon  thofe  to  whom  he  imputes  perfect  righteouf- 
nefs.  But  as  to  this  imaginary  transferring  of  virtues  and 
vices  from  one  perfon  to  another,  the  Chriftian  feriptures 
give  no  countenance  ;  fo  they  nowhere  call  the  death  of 
Chrift  a  fa  ?i .faction  for  the  fids  ©f  men.  The  term  has  indeed 
been  long  in  ufe  among  divines,  and  when  properly  explain¬ 
ed  it  may  be  retained  without  any  danger  ;  but  in  treating 
of  this  fubjedl,  it  would  perhaps  be  more  prudent  to  reftridt 
ourfelves  to  the  ufe  of  feripture  language,  as  the  word  fatis - 
faftion  carries  in  it  the  ideas  of  a  debt  paid  and  accepted  ; 
whereas  it  is  faid  by  St  Paul,  that  “  eternal  life  is  the  gift 
of  God  through  Jefns  Chrift  our  Lord ;  and  that  we  are 
juftified  freely  by  bis  grace  through  the  redemption  that  is  in 
Jefus  Chrift,  whom  God  hath  fet  forth  to  be  a  propitiation 
178  through  faith  in  his  blood.” 

?Ch  To  clear  up  this  matter,  and  attain  adequate  notions  of 

relieved  to  redemption  and  j unification,  it  will  be  neceffary  to  look 
mankind  back  to  the  fall  of  our  firft  parents  ;  for  the  great  purpofe 
what  they  for  which  Chrift  was  premifed,  and  for  which  he  came  into 
•Adam^  m  t^ie  woldd>  was,  by  bruiting  the  head  of  the  ferpent,  to  re- 
ftore  mankind  to  the  inheritance  which  they  had  loft 
through  the  tranfgreflion  of  Adam.  This  is  apparent  not 
only  irom  the  original  promife  made  to  the  woman,  but  alfo 
from  different  paffages  in  the  epiilles  of  St  Paul,  who  ex- 
prefsly  calls  Chrift  the  fecond  Adam,  and  fays,  that,  “  as 
by  the  offence  of  one,  judgment  came  upon  all  men  to  con¬ 
demnation  ;  even  fo  by  the  righteoufnefs  of  one,  the  free- 
gift  came  upon  all  men  unto  juftification  of  life  ;”  that  “  as 
by  one  man’s  difobedience  many  were  made  finners,  fo  by 
the  obedience  of  one  fhall  many  be  made  righteous ;”  and 
that,  “  as  in  Adam  all  die,  even  fo  in  Chrift  fhall  all  be 
made  alive.”  Hence  it  was  that  John  the  Baptift,  when 
f  Ch.Lver. he  faw  Jefus  coming  to  him,  faid  to  his  difciples  f ,  “  Be- 
a3*  hold  the  Lamb  of  God  which  taketh  away,  not  the  Jins , 

but  the  fm  of  the  world,”  evidently  alluding  to  Adam’s 
fin  and  its  confequences,  fince  no  other  fin  was  ever  com¬ 
mitted  of  which  the  confequences  extend  to  the  whole 
world. 

This  being  the  cafe,  it  is  undeniable,  that  whatever  we  loft 
in  the  firft  Adam  is  reftored  to  us  by  the  fecond;  and 
therefore  they  who  believe  that  the  punifhment  denounced 
againft  eating  the  forbidden  fruit  was  death  corporal,  fpiri- 
ritual ,  and  eternal ,  mu  ft  believe  that  we  are  redeemed  from  all 
thefe  by  Chrift  ;  who  having  “  appeared  once  in  the  end 
of  the  world  to  put  away  fin  by  the  facrifice  of  himfelf,  died 
for  us,  that  whether  we  wake  or  fleep  we  fhould  live  to¬ 
ff  Heb.  ix.  gether  with  him  If  the  image  of  God  in  which  man 
a6. 1  Thefif.  was  created  was  loft  by  the  breach  of  the  firft  covenant,  it  is 
v«  10.  more  than  reftored  to  us  “  by  the  Mediator  of  a  better 
•covenant,  which  is  eftabliftied  upon  better  promifes ;”  if 
by  the  lin  of  Adam  we  were  utterly  indifpoied,  dlfabkd, 
Von.  XVIII.  Part  II. 
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and  made  oppofite  to  all  that  is  fpiritually  good,  and  wholly  Theology, 
inclined  to  all  evil,  and  that  continually,  we  are  freed  ChrH 

th?.t  dreadful  curfe  by  “  our  Saviour  Jefus  Chiift,  who  gave  p}an. 
himfelf  for  us,  that  he  might  redeem  us  from  all  inquity,  and  - — v — mJ 
purify  to  himfelf  a  peculiar  people  zealous  of  good  worksf  ;”f  Titus  iu 
and  if  for  our  fhaie  in  the  firft  tranfgreflion  we  be  juftly  If  14* 
able  to  all  punifhments  in  this  world  and  in  that  which  is  to 
come,  the  apoflle  affures  us,  that  “  when  we  were  enemies 
we  were  reconciled  to  God  by  the  death  of  his  Son,  becaufe 
that  God  was  in  Chrift  reconciling  the  world  to  himfelf, 
not  imputing  their  trefpaffes  unto  themj.”  As  Jefus  is  t  Rom.  v» 

“  the  Lamb  flain  in  the  divine  decree  from  the'  foundation  I0*  2 
of  the  world,”  thefe  beneficial  confequences  of  his  death'*15’ 
have  been  extended  by  a  retrofpedlive  view  to  all  in  every 
age  whofe  names  are  written  in  the  book  of  life,  though  it 
is  abfurd  to  fuppofe  that  he  literally  took  their  fins  upon 
him,  and  impious  to  imagine  that  he  fuffered  under  the  im¬ 
putation  of  fin.  x 

Such  is  the  general  do&rine  of  redemption,  as  it  is  taught  Moderate: 
by  the  more  moderate  Calviniftsand  more  moderate  Remon-Calvinifts 
ftrants  ;  for  moderate  Chriftians  of  all  denominations,  though  am* 
they  exprefs  themfelves  differently,  have  nearly  the  fame 
views  of  the  fundamental  articles  of  their  common  faith,  opinion- 
It  muft  not,  however,  be  concealed,  that  many  divines  of 
great  learning  and  piety,  though  removed  to  an  infinite  di- 
ftance  from  the  fchool  of  Socinus,  contend  ftrenuoufly 
againft  the  dodfrine  of  vicarious  atonement  for  a&ual  trani- 
greflions  of  the  moral  law.  Thefe  are  the  more  zealous 
Arminian?,  who  deny  that  we  inherit  any  moral  taint  or  in¬ 
tellectual  weaknefs  from  our  firil  parents,  whom  they  be¬ 
lieve  never  to  have  been  in  a  ftate  of  greater  perfection  than 
many  of  their  pofterity  who  are  called  degenerate.  Accoid-  TgQ 
ing  to  them,  we  loft  nothing  by  the  fall  of  Adam  but  ourDoftrine  of 
title  to  eternal  life  or  perpetual  exigence,  together  with  the  more 
thofe  graces  of  the  Holy  Spirit  which  were  beftowed  under 
the  firft  covenant  to  train  mankind  for  the  fociety  of  hea- 
ven  ;  and  as  eternal  lift"  and  fupernatural  grace  conftituted 
one  free-gift,  not  due  to  the  nature  of  man,  or  indeed  of 
any  created  being,  they  might,  when  forfeited,  be  reftored 
by  any  means  or  upon  any  condition  which  fhould  feem  ex¬ 
pedient  to  the  all-wife  Donor.  Thefe  means,,  and  that  con¬ 
dition,  human  reafon  cannot  indeed  difeover  ;  but  it  feems 
very  fit  that  they  fhould  be  different  from  the  means  by 
which  moral  agents  under  the  law  of  nature  can  fecure  to 
themfelves  the  favour  of  their  Creator,  or  recover  it  when 
occasionally  loft.  The  former  depends  on  arbitrary  will 
and  pleafure,  or  at  lead  upon  no  other  principles  difeover- 
able  by  us ;  while  the  latter  arifeth  out  of  the  eftabliftied 
and  well-known  conftitution  of  things.  Thus  moral  virtue* 
comprehending  piety,  was  the  condition  of  that  favour  and 
prote&ion  which  the  creature  man,  in  his  original  ftate, 
could  claim  from  hfs  Maker  ;  but  obedience  to  a  pofitive 
command  was  the  condition  of  the  free  gift  of  immortality 
conferred  upon  Adam  on  his  introduction  into  paradife.  The 
claim  arifing  from  the  relation  between  the  creature  and  the 
Creator  is  indiffoluble,  becaufe  that  relation  cannot  be  dif- 
folved  :  fo  that  the  man  who,  by  a  tranfgreflion  of  the 
moral  law,  or  of  any  part  of  that  fyftem  which  is  called  the 
religion  of  nature ,  has  forfeited  the  favour  of  God,  may  rea¬ 
fon  ably  hope  to  recover  it  by  fincere  repentance  and  a  re¬ 
turn  to  his  duty :  and  nothing  but  fuch  repentance  and  re¬ 
formation  can  recover  it ;  becaufe,  in  a  moral  agent,  nothing 
can  be  agreeable  to  God  but  moral  diipofition-s,  which  can¬ 
not  be  transferred  from  one  perfon  to  another,  and  for  the 
want  of  which  nothing  can  atone.  Our  virtues  are  not  re¬ 
quired  nor  our  vices  prohibited,  as  if  the  one  could  profit 
and  the  other  injure  him  who  created  us;  for  “  is  it  any 
pleafure  to  the  Almighty  that  we  arc  righteous  ?  or  is  it 

3  O  gain 
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'rheology,  ga;rl  to  him  that  we  make  our  ways  perfeCl  ?  Will  he  re- 

HHy  Chri”PrGVe  US  ^or  /^r  US  commanc^s  lIS  to  be 

ftian.  virtuous,  and  forbids  us  to  be  vicious,  only  becaufe  virtue  is 
neceflary  to  our  own  happinefs,  and  vice  productive  of  ever- 
lalting  mifery. 

Were  an  immoral  man  to  be  introduced  into  the  fociety 
of  angels  and  juft  men  made  perfe£,  he  would  not  expert* 
cnee  in  that  fociety  what  we  are  taught  to  expert  fiom  the 
joys  of  heaven  ;  becaufe  to  fuch  joys  his  acquired  difpofi- 
tions  would  be  wholly  repugnant.  Nor  could  the  fufferings  °f 
any  perfon  whatever,  or  the  imputation  of  any  extrinfic  rfijhte- 
oufnefs,  make  that  mind  which  had  long  been  immerfed  in 
the  grofleft  fenfuality  relifh  the  intellectual  and  refined  en¬ 
joyments  of  heaven  ;  or  the  man  who  had  been  the  habitual 
flave  of  envy,  malice,  and  duplicity,  a  fit  inhabitant  of  that 
place  where  all  are  actuated  by  mutual  love.  On  the  other 
hand,  fay  the  divines  whofe  doCtrine  we  are  now  detailing, 
it  is  impoflible  to  fuppofe  that  the  Father  of  mercies,  who 
knows  whereof  we  are  made,  fhould  have  doomed  to  eternal 
mifery  any  moral  agent  who  had  laboured  through  life  to 
ferve  him  in  fincerity  and  in  truth  ;  or  that  any  atonement 
could  be  neceflary  to  redeem  from  the  pains  of  hell  the  man 
whofe  pious  and  virtuous  difpofitions  have  through  peni¬ 
tence  and  prayer  become  fuited  to  the  fociety  of  heaven. 
Unfinning  perfection  never  was  nor  ever  could  be  expe&ed 
in  man.  He  is  brought  into  the  world  free  indeed  from 
vice,  but  equally  deftitute  of  virtue  ;  and  the  great  bufinefs 
of  his  life  is  to  guard  his  mind  from  being  polluted  by  the 
former,  and  to  acquire  difpofitions  habitually  leading  to  the 
praCtice  of  the  latter.  Till  the fe  habits  be  fairly  "formed, 
it  feems  impoflible  that  he  fhould  not  fometimes  deviate  from 
the  paths  of  reCtitude,  and  thereby  incur  a  temporary  for¬ 
feiture  of  the  divine  favour;  but  the  very  conftitution  of  his 
mind,  and  the  purpofe  for  which  he  is  placed  in  a  ftate  of 
probation,  fhow  that  the  divine  favour  thus  forfeited  can 
be  recovered  only  by  repentance  and  reformation. 

Widely  different,  however,  is  the  cafe  with  refpe&to  the 
forfeiture  and  recovery  of  a  fiee  gift,  to  which  man  has  no 
^  natural  claim.  When  the  condition  is  broken  on  which 

That  Ch rift a  was  bellowed,  repentance  can  be  of  no  avail ; 

died  to  re-  it  muft  be  either  irrecoverably  loft,  or  reflored  by  the  mere 
deem  us  good  pleafure  of  the  giver.  Immortality  or  perpetual  exif- 
tence  is  a  gift  which  upon  certain  terms  was  freely  beftowed 
upon  the  human  race,  and  forfeited  by  the  tianfgrefllon  of 
their  firft  parent  violating  thofe  terms.  It  was  reftored  by 
the  free  grace  of  God,  who  was  pleafed  to  ordain,  that 
“  fince  by  man  came  death,  by  man  fhould  alio  come  the 
refurreCti’on  of  the  dead  ;  for  as  in  Adam  all  die,  even  fo  in 
Chrift  fhall  all  be  made  alive.  “  Hence  the  apoftle,  writing 
to  the  Romans  of  the  benefits  of  being  the  children  of  God, 
and  joint-heirs  with  Chrift,  fummeth  up  thofe  benefits  with 
the  refnrreClion  from  the  dead.”  For  the  creature,  /.  e . 

*  Rom.  viii. mankind,  was  made  fubjeCt  (fays  he  *)  to  vanity  or  death, 
at— 24.  nat  willingly,  but  by  reafon  of  him  who  hath  fubjeCtcd  the 

fame  in  hope  :  becaufe  the  creature  itfelf  alfo  fhall  be  deli¬ 
vered  from  the  bondage  of  corruption  into  the  glorious  li¬ 
berty  of  the  children  of  God.  For  we  know  that  the 
whole  creation  groaneth,  and  travaileth  in  pain  together 
until  now  :  and  not  only  they ,  but  ourfelves  alfo,  who  have 
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the  firft  fruits  of  the  fpirit,  even  we  ouifelves,  groan  within  theology,! 
ourfelves,  waiting  for  the  adoption,  viz.  the  redemption  of  our™0™  FcclH 


body  (f).  That  this  redemption  of  our  body  is  the  con-^ar^ 


ftian. 


fequence  of  the  facrifice  of  Chrift,  is  taught  in  the  moft  ex-  ? 
plicit  terms  in  the  epiftle  to  the  Hebrews  ;  of  which  the  in- 
fpired  author  informs  ws,  that  “  forafmuch  as  the  children  are 
partakers  of  flefh  and  blood,  he  alfo  liimfelf  likewife  took  part 
of  the  fame ;  that  through  death  he  might  deftroy  him  that 
had  the  power  of  death,  that  is  the  devil  ;  and  deliver 
them,  who  through  fear  of  death  were  all  their  life-time 
fubjeCt  to  bondage  J.”  A  vicarious  atonement  made  with  |  Heb.  \l 
this  view,  the  divines,  whofe  theory  we  are  now  confider- 14>  15. 
ing,  acknowledge  to  be  perfectly  rational  and  confiftent  with 
the  ftriCteft  juftice.*  “The  law  of  nature  (fay  they$)  al-  §  WarUr - 
lows  not  of  vicarious  atonements;  but  ordains  that  thc*°"’f 
man  who  ‘'tranfgr'efleth  fhall  himfelf  bear  the  punifhment  of^' 
his  iniquity  ;  a  punifhment  which  no  man  deferves  for  the  ' ! 

faults  of  another,  unlefs  he  be  partaker  of  the  guilt  by  join-n<w  on  the 
ing  in  the  ti-anfgreflion.”  And  in  proof  of  this  their  opinion,  TWy  of  ■■ 
they  appeal  to  the  words  of  God  himfelf,  declaringto  Mofes, 

• — «  Whofoever  hath  finned  againft  me,  him  will  I  blot  ou't*>art  1U* 
of  my  book  But  when  the  free  gift  of  immortality  was#  Kx0(j 
loft,  it  was  with  great  wifdom,  fay  they,  that  God  reftored  xxxii.  3^ 
it  through  a  Mediator  who  fhould  make  atonement  by  his  34- 
blood  for  the  breach  of  thev  firft  covenant ;  fince  fuch  a  me¬ 
diation  implies  that  the  gift  reftored  is  merely  of  grace,  to 
the  attainment  of  which  man  could  no  further  co-operate 
than  by  his  hopes  and  wifhes.  s„ 

To  this  view  of  redemption,  and  indeed  to  every  view  of  Auobjee- 
it  which  we  h*»ve  yet  taken,  an  objection  forces  itfelf  upon  don. 
the  mind.  Throughout  the  New  Teftament  life  and 
immortality  arevconfidered  as  a  free  gift ,  and  called  fo  in 
expref3  words  by  fit  Paul*.  To  the  fcheme  under  confi-*  R0m. v,] 
deration  it  is  eflential  to  confider  them  as  fuch  ;  and  yet  we  15. 
know  that  a  large  price  was  paid  for  them,  as  St  Paul  like¬ 
wife  acknowledges,  when  he  twice  tells  the  Corinthians  that 
they  were  bought  with  a  price  §.  §  T  cor.vf,i 

“  To  clear  up  this  matter  (fays  bifhop  Waiburton),  and  2c.  vii.i$. 
to  reconcile  the  apoftle  to  himfelf,  who  certainly  was  not  lS3 , 


defective  either  in  natural  fenfe  or  artificial  logic,  let  us  once 


Obviated. 


again  remind  the  reader,  that  life  and  immortality  beftowed 
on  Adam  in  paradife  was  a  free  gifty  as  appears  from  the 
hiflory  of  Irs  creation.  As  a  free  gift ,  it  was  taken  back  by 
the  Donor  when  Adam  fell ;  to  which  refumptidn  our  origi¬ 
nal  natural  rights  are  not  fubjeCt,  fince  natural  religion 
teacheth,  that  fincere  repentance  alone  will  reinftate  its  in 
the  poflefTion  of  thofe  rights  which  our  crimes  had  fufpend- 
ed.  So  that  when  this  free  gift,  forfeited  by  the  firjl  Adam,, 
was  recoveted  by  the  fecond ,  its  nature  continuing  the  fame, 
it  muft  ftill  remain  a  free  gift — a  gift  to  which  man,  by  and 
at  his  creation,  had  no  claim  ;  a  gift  which  natural  religion 
did  not  bellow.  But  if  milled  by  meafuring  this  revealed 
myjlery  of  human  redemption  by  the  fcant  idea  of  human 
tranfaCtions,  where  a  free  gift  and  pur  chafed  benefit  are  com¬ 
monly  oppofed  to  one  another,  yet  even  here  we  may  be- 
able  to  fet  ourfelves  right,  fince,  with  regard  to  man,  the 
character  of  a  free  gift  remains  to  immortality  reflored .  For 
the  price  paid  by  forfeited  man  was  not  paid  by  him,  but 
by  a  Redeemer  of  divine  extraction,  who  was  pleafed,  by  par¬ 
ticipating 


(f)  That  by  the  words  creature  and  creation  the  apoftle  here  means  all  mankind,  and  by  vanity  and  corruption ,  death, 
the  reader  will  find  proved  by  Dr  Whitby,  in  liis  note  on  the  place,  with  a  ftrength  of  argument  which  cannot  be  fhaken; 
and  that  the  whole  creation,  the  Gentiles  as  well  as  the  Jews,  groaned  and  travailed  in  pain  together  under  the  apprehen- 
fion  of  death,  is  apparent  from  the  writings  of  Cicero,  who  always  feems  doubtful  whether  death  be  a  good  or  an  evil;  aird 
from  the  lamentation  of  Hezekiah,  whjen  defired  by  the  prophet  tq  fet  his  houfe  in  order  becaufe  he  fhould  die  and  not 
live. 


nent  only 
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Theology,  ticipating  of  man’s  nature,  to  {land  iu  his  {lead.  Hence  the 
nore  p^cu/facred  writers  feeing,  in  this  cafe,  the  perfect  agreement  be- 
|  lady  Chri*tvvcen  a  FRS£  gift  and  a  purchased  possession ,  call  it  fome- 

_ t  times  by  the  one  and  fometimes  by  the  other  name 

*  Div.  Leg.  A  reftoration  to  life  and  immortality  from  that  ftate  of 
(book  9.  cl1-  unconfcioufnefs  or  extindlion  as  living  agents,  to  which  all 
mankind  v/ere  doomed  in  confequence  of  the  fall  of  Adam, 
Tdeath  is  that  great  falvation  which  we  have  obtained  through  the 
of  Chrift  blood  of  our  Redeemer;  and  according  to  the  theologians 
10  atone-  whofe  theory  we  are  now  confidering,  it  was  the  only  thing 
in  the  divine  intention  when  the  promife  was  given  to  the 
firll  mother  that  the  feed  of  the  woman  fhould  brnife  the 
head  of  the  fcrpent.  But  though  they  contend  thus  earneftly 
that  the  death  of  Chrift  does  not  operate  directly  as  an  atone¬ 
ment  for  the  aftual  lias  of  men,  they  admit  that  it  does  fo  in¬ 
directly  and  by  neceffary  confequence,  fince  it  gives  opportuni¬ 
ties  for  repentance  and  newnefs  of  life,  which  under  the  firll 
covenant  they  did  not  enjoy.  Had  a  man  under  that  cove¬ 
nant  tranfgrefled  any  moral  precept,  he  would  of  courfe  have 
forfeited  the  favour  of  his  God,  and  either  been  fubjedled 
to  punifhment  or  to  a  long  courfe  of  repentance  ;  but  fup- 
pofing  the  efficacy  of  repentance  under  the  law  of  nature  to 
be  what  they  fuppofe  it  to  be,  he  might  before  it  was  per¬ 
fected  have  loft  his  exiftence  by  the  eating  of  the  forbidden 
fruit ;  and  thus  his  penitence  or  punifhment  have  ended  in 
cverlafting  death.  This  can  never  be  the  iffue  of  things 
under  the  new  covenant,  which,  by  the  death  of  Chrift,  fe- 
cures  immortality  to  man,  and  gives  to  him  opportunities, 
as  long  as  he  {hall  be  in  a  ftate  of  probation,  of  recovering 
the  divine  favour  when  forfeited,  whether  by  a  moral  tranf- 
grtfiion  or  a  temporary  violation  of  the  peculiar  condition 
of  the  covenant.  Hence  they  admit  the  truth  of  the 
apoftle’s  dottrine,  that  we  are  gainers  by  the  fall  of  Adam 
and  the  redemption  wrought  by  Chrift  ;  which  will  appear 
when  we  come  to  confider  their  notions  of  Chriftian  j unifi¬ 
cation.  In  the  mean  time  it  may  be  proper  to  obferve,  that 
they  confider  it  as  no  fmall  confirmation  of  their  opinion, 
that  it  tends  to  put  an  end  to  the  long  agitated  difputes 
concerning  the  extent  of  redemption,  and  to  reconcile  paffages 
eft'  feripture  which,  on  the  commonly  received  theories 
both  of  Calvinifts  and  Arminians,  feein  to  be  at  variance 
with  each  other. 

It  is  well  known  to  be  one  of  the  fundamental  do&rines  of 
the  Calviniftic  fchool,  that  “  none  are  redeemed  by  Chrift, 
effectually  called,  juftified,  adopted,  fanCtified,  and  faved, 
Chrift  but  the  eleCt  only  f  ;”  and  if  the  notions  of  redemption, 
tlc6t  °rt  1C  which,  in  the  end  of  the  laft  century,  were  very  generally 
f  Conftjton  embraced,  be  admitted  as  juft,  it  will  not  be  eafy  to  over- 
vf  Faith  of  turn  the  arguments  by  which  that  do&rine  is  fupported. 
the  Church  Such  0f  them  as  are  connedled  with  the  great  queftion  of 
lilTe.  ele&*on  and  reprobation,  and  enter  into  the  decifion  of  it, 
*  we  have  hated  in  another  place  (fee  Predestination,  n° 
}  GUI's  *4)  *  but  lt:  ^  farther  argued  J,  that  the  do&rine  of  univer- 
Jhdy  of  Pi- fa l  redemption  refleCls  on  the  wifdom,  the  juftice,  and  the 
;:fv,yoh  power  ot  God,  and  robs  him  of  his  glory. 

The  feriptures  affure  us  that  all  men  fhall  not  be  faved  ; 
but  how.  can  this  be.  u  Chrift  died  for  all,  and  the  fcheme 
of  falvation  by  his  death  was  formed  by  infinite  wifdom  \ 
The  Annin ia r.s  indeed  fay,  that  thofe  who  fail  of  falvation, 
Jail  through  their  own  fault  in  net  performing  the  conditions 
inquired  of  them  ;  but  God  either  knew  or  knew  not  that 
iuch  men  would  not  perform  thofe  conditions.  If  he  knew 
it  not,  his  knowledge  is  limited  ;  if  he  did  know  it,  where 
was  lus  wifdom  in  providing  a  fcheme  of  redemption  for 
men  to  whom  lie  was  aware  that  it  would  be  of  no  bene¬ 
fit  ?  “  God,  we  are  told,  is  righteous  in  all  his  ways  and 
holy,  in  all  his  works;’*  but  there  is  no  righteoufnefs  in 
Snaking  Chrift  bear  the  fin?  0/  all  men,  and  futfev  the  pumfh- 
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men  due  to  them,  if  any  one  of  thote  men  {hall  be  afterwards  Theology, 
punifhed  everlaftingly.  If  Chrift  has  already  paid  the  debtsjft^e 
of  the  whole  world,  it  cannot  be  juft  to  caft  a  fingle  inhabi-  ^un. 
tant  of  the  world  into  the  prifon  of  hell,  there  to  be  de-  u— — v— 
tained  till  he  fhall  again  have  paid  the  uttermoft  farthing. 

“  The  Lord’s  hand  is  not  fhortened  that  it  cannot  fave 
for  he  is  and  always  wall  be  the  fame  Almighty  power  that 
he  was  from  eternity  ;  but  if  by  the  divine  decree  Chrift 
died  for  all  men,  and  yet  all  men  fhall  not  be  faved,  it  would 
appear  that  man  is  mightier  than  his  Maker  !  The  ultimate 
end  of  God  in  the  redemption  of  man  is  admitted  to  have 
been  his  own  glory  ;  but  if  any  individual  of  the  human 
race,  who  w£is  redeemed  by  Chrift,  fhalt  not  be  faved,  /God 
will  fo  far  lofe  his  end,  and  be  deprived  of  his  glory.  For, 
if  this  were  the  cafe,  where  would  be  the  glory  of  God  the 
Father  in  forming  a  fcheme  which,  with  refpedl  to  multi¬ 
tudes,  does  not  fucceed  ?  and  where  would  be  the  glory  of 
the  Son  of  God,  the  Redeemer,  in  working  out  the  redemp¬ 
tion  of  men  who  are  yet  not  to  be  faved  by  him  ?  and  where 
would  be  the  glory  of  the  fpirit  of  God,  if  redemption  were 
not  by  him  effectually  applied  to  every  individual  for  whom 
it  was  wrought  ?  By  fuch  arguments  as  thefe  do  the  Cal¬ 
vinifts  oppofe  the  fcheme  of  univeral  redemption,  and  con¬ 
tend  that  Chrift  died  only  for  the  elect ,  or  fuch  as  fhall  be 
placed  on  his  right  hand  at  the  day  of  judgment.  This 
notion  of  a  limited  redemption,  as  they  think  it  more  worthy 
of  the  fovereignty  of  God,  they  believe  to  be  taught  by  our 
Saviour  himfelf,  when  he  faith*,  “All  that  the  Father  *  jQ^n  vj 

giveth  me  fhall  come  to  me  ;  and  him  that  com^th  to  me,  I  ^ _ ^0. 

will  in  nowife  caft  out.  For  I  came  down  from  heaven,  not 
to  do  mine  own  will,  but  the  will  of  him  that  fent  me. 

And  this  is  the  Father’s  will  who  hath  fent  me,  that  of  all 
which  he  hath  given  me  I  fhould  lofe  nothing,  but  fhould 
raife  it  up  again  at  the  laft  day.” 

The  Arminians,  on  the  other  hand,  contend,  that  it  is  im-  According 
pious  to  limit  the  effects  of  ChrifPs  death  to  a  chofen  few,  to  the  Ar- 
fince  it  appears  from  feripture,  that  by  the  decree  and  in-  nyimans  he  ' 
tention  of  his  Father  he  tailed  death  for  every  man,  that  all, forai* 
without  exception,  might  through  him  obtain  remiffion  of 
their  fins.  Thus  our  Lord  himfelf  told  Nicodemus  f ,  that|  John  Hi. 

“  as  Mofes  lifted  up  the  ferpent  in  the  wildernefs,  even  {"014 — 18. 
mull  the  Son  of  Man  be  lifted  up;  that  whofoever  belie  veth  in 
him,  fhould  not  perifh,  but  have  everlafting  life.  For  God 
fo  loved  the  world ,  that  he  gave  his  only  begotten  Son,  that 
whofoever  belfeveth  in  him  fhould  not  perifh,  but  have  ever¬ 
lafting  life.  For  God  fent  not  his  Son  into  the  world  to  con¬ 
demn  the  world,  but  that  the  world  through  him  might  be 
faved.”  In  perfect  conformity  with  the  do&rine  of  his  di¬ 
vine  Mailer,  St  Paul  teaches  f,  that  “  Chrift  died  for  all ;}  2  Cor.  v. 
that  God  was  in  Chrift  reconciling  the  world  to  himfelf,  not  Jlp'20.. 
imputing  their  trefpaffes  unto  them  that  “  he  will  have4__* 
all  men  to  be  faved,  and  to  come  unto  the  knowledge  of  the  ££.  9.  * 
truth;”  that  “  Chrift  gave  himfelf  a  ranfom  for  all and 
that  “  Jefus  was  made  a  little  lower  than  the  angels,  that 
by  the  grace  of  God  he  fhould  tafte  death  for  every  man.” 

The  very  fame  thing  is  taught  by  St  Peter  and  St  John, 
when  the  former  fays  §,  that  “  the  Lord  is  not  willing  that  §  ^  Peter 
any  fhould  perifh, *but  that  all  fhould  come  to  repentance  ;”  9’ 

and  the  latter  ||,  that  “  Jefus  Chrift  the  righteous  is  the  jj  x  J0lm  ii. 
propitiation  for  ©ur  fins  ;  and  not  for  our’s  only,  but  fora. 
the  whole  world.” 


Upon  thefe  texts,  without  any  commentary,  the  Armi¬ 
nians  are  willing  to  reft  their  do&rine  of  univerfal  redemp-  *Limlorcl't 
t  on  ;  though  they  . think  that  a  very  flrong  additional  argu-  Theoloria 
ment  for  its  truth  arifes  from  the  numberlefs  abfurditics 
which  flow  from  the  contrary  opinion.  Thus,  fay  they  * , 
the  apoflles  were  commanded  bv  our  Saviour-)*  to  “go  in- ^ 
to  all  the  world  and  preach  the  gofpel  to  every  creature”  f  St  Mark 
3O2  and*vi- *6. 


476  T  H  E  O 

Theology,  and  all  who  hear  it  preached  are  required  to  believe  it :  but 
snore  preu-  no  mallj  as  t}ie  Calvin! Us  themfelves  confefs,  can  believe  the 
3iar^a^n’g°fpel  as  a  Chriftian,  without  believing  that  Chrift  died  for 
t— y---, .  >  him  ;  and  therefore,  if  it  be  true  that  Chiilt  died  only  for 
the  elect y  a  great  part  of  mankind  are  required  to  believe  a 
lie,  and  a  fallity  is  made  the  object  of  divine  faith  !  Again, 
if  Chrift  did  not  die  for  all ,  then  no  man  can  be  fure  that  he 
is  bound  to  believe  in  Chi  ill  when  preached  to  him  ;  nor 
can  any  man  be  juftly  condemned  for  infidelity:  which  is  not 
only  abfurd  in  itfclf,  but  diredtly  contrary  to  what  we  are 
«  St  John  taught  by  our  bleffed  Lord,  whoaffures  us  that  unbelief  is 
iii.  1 8, 19,  the  caufe  or  condemnation.  Laftly,  if  Chrift  died  not  for 
suid  36.  t^en  [s  ccrtain  that  he  cannot  claim  dominion  over  all 

in  confequence  of  his  death  and  refurreBion  ;  but  St  Paul  fays 
f  Rom.  xiv.  exprefsiy  f,  tint  “  to  this  end  Chrift  both  died ,  and  rofe ,  and 

9.  revived ,  that  he  might  be  the  Lord  both  of  the  dead  and 

living The  Arminians  acknowledge,  that  though  Chrift 
died  for  all,  there  are  many  who  will  not  be  faved  ;  for,  fay 

3  Wells's  they  the  death  of  Chrift  did  not  literally  pay  the  debts 

Dfo.  Laws  incurred  by  fianers,  but  only  obtained  for  them  the  graci- 
rlth™ art  0118  covenant  the  gofpel,  by  which  all  who  believe  in  him, 
2.  ch.  3.  and  fincerely  endeavour  to  work  out  their  own  falvation 
with  fear  and  trembling,  are  entitled  to  forgivenefs  of  fins 
and  eternal  life. 

Difficulties  Such  is  the  flate  of  this  controverfy  as  it  was  agitated 
removed  by  between  the  Calviuifts  and  Arminians  of  the  laft  century  ; 
the  modern  but  the  prefent  leaders  of  this  latter  fchool  are  of  opinion, 
nunizns.  t|iat  jt  never  cou]d  have  been  ftarted,  had  not  both  parties 
miftaken  the  purpofe  for  which  Chrift  died.  It  is  not  con¬ 
ceivable,  fay  they,  that  any  thing  for  which  the  eternal  Son 
of  God  took  upon  him  human  nature,  and  in  that  nature 
fullered  a  cruel  and  ignominious  death,  fhall  not  be  fully 
nccomplifhed  ;  and  therefore,  if  in  the  divine  intention  he 
died  to  make  atonement  for  the  fins  of  man  a&ual  as  well 
as  original,  we  muft  of  neceffity  conclude  that  thofe  for 
whom  he  died  fhall  certainly  be  faved.  Yet  we  learn  from 
feripture  that  many  fhall  go  away  into  everlafting  punifh- 
ment,  though  the  fame  feripture  repeatedly  allures  us  that 
Chrift  gave  his  life  a  ranfom  for  ally  and  that  he  is  the  pro¬ 
pitiation  for  the  whole  world.  To  reconcile  thefe  different 
paffages  of  feripture  is  impoffible,  if  we  fuppofe  that  he  laid 
down  his  life  to  atone  for  the  actual  tranfgreffions  of  men  ; 
but  if  the  dived:  purpofe  of7  the  Godhead  in  forming  this 
ftupendous  plan  of  redemption  was,  that  the  death  of  Chrift 
ihould  be  the  ranfom  of  all  from  the  grave  or  litter  extinc¬ 
tion,  every  difficulty  is  removed ;  for  we  know  that  all,  the 
wicked  as  well  as  the  righteous,  fhall  through  him  be  raifed 
to  life  at  the  laft  day.  That  this  was  the  purpofe  for  which 
he  died,  they  think  apparent  from  the  very  words  quoted 
by  the  Calvinifts  to  prove  that  redemption  was  not  univerfal ; 
for  he  declares  that  it  was  his  Father’s  will,  “  that  of  all 
which  had  been  given  him  he  fhoul^  lofe  nothing,”  not 
that  he  fhould  fave  it  I’ll  from  f  uture  pun  foment  y  but  only 
that  he  “  fhould  raite  it  up  at  the  laft  day.”  When  St 
John  calls  him  a  propitiation  for  our  fins,  which,  as  we  have 
feen,  the  divines  whole  do&rine  we  are  now  flating  hold  him 
to  be  indire&ly,  he  does  not  add,  as  in  our  tranflation,  for  the 
Jins  of  the  whole  world,  but  °*ov  T0V  for  the  whole 

world,  which,  by  his  death,  he  redeemed  from  that  vanity 
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and  corruption  under  which,  according  to  St  Paul,  it  Lad  Theology, 
groaned  from  the  fall  till  the  preaching  of  the  goipel.  Hence  Tote  ptcti* 
it  is  that  our  bleffed  Lord  calls  himielf  it  the  rtfiirrecdion 
and  the  Ike,”  and  always  promiies  to  thofe  who  Ihould 
believe  in  him  that  though  they  were  dead,  yet  fhould  they 
live,  and  that  he  would  raife  them  up  at  the  laft  day. 

Among  thefe  various  opinions  rdpe&ing  the  deftination 
of  the  death  of  Chrift,  it  belongs  not  to  us  to  decide.  The 
ferious  reader,  divefting  himfelf  of  prejudice  in  favour  of  the 
fyftem  in  which  he  lias  been  educated,  will  fearch  the  ferip- 
tures,  and  adopt  the  theory  which  he  fhall  find  moil  expli¬ 
citly  taught  in  that  facred  volume  ;  but  as  in  every  fyftem 
it  is  admitted,  that  one  purpofe  for  which  Chrift  died  was  to  igg 
redeem  mankind  from  the  everlafting  power  of  the  grave,  One  pur- 
and  bring  to  light  life  and  immortality,  it  is  of  the  utmoftl}off  for 
importance  to  know  whether  that  purpofe  has  been  fully £hrftHied 
attained.  Death  we  fee  ftill  triumphing  over  all  the  gene- was  to 
rations  of  men  ;  and  as  the  feriptures  give  us  no  hopes  ofbrii  gto 
being  refeued  from  its  dominion  but  through  the  medium  light  life 
of  a  refurredtion,  home  fenfible  evidence  feeiris  neceffary  to^immor* 
evince  that  a  general  refurre&ion  fhall  aflually  take  place.  ** 
This  we  are  promifed  as  one  great  benefit  purchafed  for  us 
by  the  fufferings  of  Chrift  facrificed  on  the  crofs.  And 
fince  the  price  has  been  paid,  and  paid  thus  vifibly,  the  na¬ 
ture  of  the  covenant  requires  that  the  benefit  fhould  be  as 
vjibly  enjoyed  by  the  perion  whofe  lufferings  obtained  it  for 
his  brethren.  “  Tf  the  Redeemer  himfelf  had  not  been  feen 
to  enjoy  the  fruits  of  the  redemption  procured,  what  hopes 
could  have  remained  for  the  reft  of  mankind  ?  Would  not 
the  natural  conclufien  have  been,  that  the  expedient  of  re¬ 
demption ,  by  the  death  and  facrifice  of  Jefus,  had  proved  in¬ 
effectual  ?”  This  is  the  conclufion  which  St  Paul  himfelf 
draws:  If  Chrift  be  not  rifen  (fays  he  *),  then  is  our*  1  Cor. 

preaching  vain,  and  your  faith  is  alfo  vain  ;  ye  are  yet  inxv* 
your  fins.  Then  they  alfo,  who  are  fallen  afleep  in  Chrift, 
are  perifhed — a*a\o*lo — are  loft,  as  if  they  had  never  cxift- 
ed.  But  now  (adds  he)  is  Chrift  rifen  from  the  dead,  and 
become  the  firft  fruits  of  them  that  Jlept .  For  fince  by  man 
came  decthy  by  man  came  alfo  the  refurreBion  of  the  dead  : 

For  as  in  Adam  all  die ,  even  fo  in  Chrift  fhall  all  be  made 
alive.” — So  neceffarily  connedled,  in  the  opinion  of  the 
apoftle,  is  the  refurreClion  of  Chrift  with  the  very  effence  of 
Chriftianity  f .  t  tVarkr- 

Though  we  have  in  another  place  (fee  Resurrection, tonfJ'Tr°? 
n°  50. )  Hated  luch  arguments  for  the  truth  of  this  funda-  rdmru 
mental  article  of  our  common  faith,  as  muft  carry  convic¬ 
tion  to  every  mind  capable  of  eftimating  the  force  of  evi¬ 
dence  ;  yet  as  attempts  are  daily  made,  fometimes  openly 
and  fometimes  with  the  moft  infidious  art,  to  propagate  in 
this  nation  the  French  do&rine  concerning  the  eternal  fleep 
of  death  (g),  we  truft  that  we  fhall  not  trefpafs  on  the 
ferious  reader’s  patience  if  we  here  refume  the  fubjeCl,  and 
endeavour  to  £how  that  it  was  abfolutely  impoffible  for  the 
apofllcs  to  perfuade  the  world,  or  to  think  of  perfuading  the 
world,  that  their  Mafter  rofe  from  the  dead,  if  his  refurrec- 
tion  was  not  real. 

In  the  article  Miracle*,  we  have  faid,  that  “  the  very #•  Vol. XIJ* 
refolution  of  the  apoflles  to  propagate  the  belief  of  falfe  mi-p.  173* 
racles  in  Support  of  fuch  a  religion  as  that  which  is  taught 

in 


(g)  Once  we  intended  (fee  Vol.  XVI.  page  140.  note  a)  to  notice  in  this  place  fame  of  the  moft  recent  of  thofe 
attempts,  and  to  expofe  them  to  that  indignation  with  which,  we  truft,  the  good  fenfe  of  »ur  countrymen  fhall  alway  treat 
fuck  fophiilical  leafonings  as  have  no  other  objedl  than  to  diminifh  the  fum  of  human  happinefs.  On  maturer  rcfk&ion* 
however,  it  feems  more  expedient  to  flate  one  decifive  argument  for  the  refu rreftion  of  Chrift,  which  may  be  fafely 
oppofed  to  any  new  fophiims  of  our  minute  philofophers,  when  thofe  which  arc  at  prefent  in  fafhfon  fhall  have  funk 
through  their  own  weaknefs  into  oblivion^  or  quietly  retired  with  their  authors  to  that  place  “  Where  Tindal  diffates  and 
Silenus  Snores.”  Dunciad . 
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Theology,  in  the  New  T<  (lament,  is  itfelf  as  great  a  miracle  as  human 
more  Fcff  imagination- "can  eafiiy  conceive.”  We  (hall  illudrate  this 
liaHy  Cliri-pofitIon  tjie  rel'urre£lion  0f  Jtfus,  which  we  are  to  fup- 
hj  _i/n>  pofe  the  apoilles  refolving  to  publifh  as  an  unqueftionable 
fp.ft,  v  hi  Id  they  were  conscious  that  they  themlelves  hole 
the  body  from  the  fepulchre,  and  faw  it  in  their  cuftody 
under  the  dominion  of  death.  On  fuch  an  enterprife  they 
could  not  enter  without  much  deliberation ;  2nd  we  may 
conceive  him,  to  whom  the  thought  of  propagating  this  fable 
fir(l  occurred,  addrefiing  his  companions  in  fome  fuch  terms 
as  the  folio  win??  : — 

The  tru^h  “  The  Maher  whom  we  ferved  is  now  no  more,  and  the 
cfhisrtfur.magn;ficent  hopes  which  we  had  formed  with  refpedttohim 
region de-  aQ(j  t0  ourfelves  are  biased  by  his  death.  The  time  which 
mop  a  ec*]ie  fixed  tor  his  ltfurredtion  is  palled ;  and  it  is  folly  to 
chevifh  any  expectation  of  that  event,  as  we  fee  his  tody 
which  we  11  ole  a  prey  to  corruption.  We  mult  therefoie 
cither  feparate  and  return  to  our  foimer  piofeffions,  the 
©bicurity  of  which  will  fereen  us  from  the  difgracc  of  having 
been  deceived  ;  or,  remaining  united,  take  the  generous  ref¬ 
lation  of  fupporting  our  glory,  by  laying  to  every  bodyfcthat 
our  Mailer  is  rilen  from  the  dead,  and  is  the  true  Mefliah 
expefted  by  our  nation,  and  foretold  by  the  prophets.  To 
return  to  our  profeffions  would  be  cowardly  and  mean  ;  to 
propagate  the  dory  of  the  returre&ion  will  be  attended  with 
infinite  difficulty  and  danger  ;  but  to  defpife  danger  and  to 
conquer  difficulties,  is  worthy  of  great  fouls  fuch  ns  ours  ; 
and  therefore  I  take  it  for  granted  that  this  is  the  part  which 
you  have  all  reiolved  to  a£t. 

“  fo  fucceed  in  our  glorious  enterprife,  it  will  he  absolute¬ 
ly  neceffary  to  admit  into  our  mod  kcret  counfels,  not  only 
the  feveiity  diiciples  whom  our  Lord  fent  before  him,  in 
#  St  Luke  paJrs>  jnto  every  city  and  place  which  he  vifited*,  but  alfo 
1  that  crowd  of  women  J  who  followed  him  from  Galilee,  were 

****** prefent  at  his  crucifixion,  and  vifited  his  fepulchre  ;  for  all 
56.  St  Luke1*1^  Perf°ns  are  fo  intimately  acquainted  with  every  circum- 
xxiii.  55,  dance  of  his  life  and  death,  that  they  have  it  in  their  power 
56.  xxiv.  1  completely  to  defeat  our  projcdl  in  fpite  of  our  utmoft  art ; 

and  that  power,  it  cannot  be  doubted,  they  will  exert,  unlefs 
admitted  to  (hare  with  us  the  glory  of  deceiving  the  world. 
The  talk  which  they  and  we  have  to  perform  is  no  ordinary 
one  ;  for  we  mud  all  fpeak  the  fame  things,  and  things 
which  each  of  us  knows  to  be  falfe.  Yet  we  mud  advance 
them  with  an  air  fo  intrepid  as  to  remove  fufpicion,  and  be 
able  to  bury  in  profound  fecrecy  the  refolutions  which  in 
concert  we  take  to-day. 

“  No  truth  can  be  lo  deeply  impreffed  upon  our  minds  as 
that  our  Mader  continues  under  the  dominion  of  death  ;  and 
we  all  know  that  truth  Hands  fo  ready  at  the  door  of  the 
lips,  that  the  greatefl  liar  among  us  has  hitherto  uttered  a 
thouland  truths  for  one  falfehood  (h)  ;  but  henceforth,  on 
this  mod  intereding  fubjeft,  we  mild  never  let  a  iingle 
truth  efcaoe  us  cither  in  our  mod  unguarded  moments  or 
when  put  to  the  torture  ;  for  all  will  be  loft,  it  any  one  per- 
iora  in  whom  we  may  place  confidence  (hall  reveal  to  our 
enemies  what  fhoukL  be  known  to  ourfelves  alone.  It  is 
therefore  neceffary  to  forefee  all  that  is  capable  of  extorting 
fecrets  from  fuch  perfons  as  are  not  like  us  proof  againd 
every  thing.  We  (hall  be  expofed  to  much  bad  treatment, 
to  prifons,  to  fevere  examinations,  to  death  itielf,  and  even 
to  the  mod  cruel  and  lingering  kinds  of  death,  fufificient  to 
drake  any  but  the  mod  invincible  refolutions.  All  this 
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fhould  be  forefeen,  and  mud  be  defpifed  by  every  perfon  Theology, 

j  .  more  t  ecu* 

among  us,  man  and  woman  !  chri- 

“  But  I  muft  forewarn  you,  that  under  the  g rented  tortures  ftian. 
we  are  not  to  hope  for  the  fnralled  fupport  from  the  tedi-  * * 

rnony  of  a  good  confcience  and  the  profpedl  of  a  future  re¬ 
ward  ;  for  the  very  cruelled  of  our  bufferings  will  arife  from 
the  rercorfe  of  conference,  unlefs  we  fortify  ourfelves  againd 
it  by  the  mod  determined  refolution.  Others  have  indeed 
been  wonderfully  fupported  under  violent  and  tedious  fuf- 
ferings,  by  the  internal  perfuafton  that  they  buffered  fo? 
truth  and  righteoufnefs  fake  ;  but  as  we  are  called  upon  to 
give  new  proofs  of  courage  by  differing  for  what  we  know 
to  be  an  impious  falfehooci,  every  refledion  which  tended  to 
fupport  them  will  torment  us,  and  tempt  us,  in  the  mod 
forcible  manner,  to  betray  our  caufe.  From  him,  for  whom 
we  are  to  fuffer  and  be  facrificed,  wc  have  nothing  to  ex- 
pe£l  ;  for  (ince  he  could  neither  refeue  hinafelf  from  the 
violence  of  his  enemies,  nor  fulfil  his  promife  of  rifing  from 
the  dead,  it  would  be  madnefa  to  fuppofe  that  he  will  de¬ 
liver  us  From  our  perfecutors,  or  afford  us  the  fmalled  con- 
folation  when  finking  under  the  cruelled  tortures  which  ma¬ 
licious  ingenuity  can  invent.  He  was  a  deceiver,  and  has 
deceived  us.  He  promifed,  a  few  hours  before  he  was 
taken,  that  he  would  rile  from  the  dead  and  go  before  us 
into  Galilee;  but  God  has  ordered  things  otherwife  ;  and  as 
he  is  fupreme  Lord,  we  are  not  to  found  his  judgments,  or 
even  to  think  too  much  of  them. 

“  You  feem  adonifhed  at  this  counfel !  It  is  new  indeed, 
but  neceffary ;  and  neceffary  to  fuch  a  degree,  that  all  our 
defigns  will  prove  abortive  if  we  buffer  the  fear  of  God  to 
get  poffeflkm  of  our  minds,  and  make  us  timid  and  pufilla- 
nirnous  in  the  teftimony  which  we  are  determined  to  give 
againd  him,  by  maintaining  that  he  raifed  from  the  dead  a 
man  whom  he  has  without  doubt  condemned  as  an  ufurper 
of  the  glory  which  was  not  his  due.  Such  affertiong  in 
favour  of  falfehooci  will  no  doubt  cod  us  fomething  in  the 
beginning  ;  but  we  mud  endeavour  to  make  ourfelves  as  ea- 
fy  as  we  can,  by  imprinting  ftrongly  on  our  minds  how  glo¬ 
rious  and  difintereded  it  will  be  to  fuffer  without  hope  ei¬ 
ther  from  God  or  man,  and  even  with  the  certainty  of  be¬ 
ing  punifhed  both  by  God  and  man,  not  only  in  this  life, 
but  eternally  in  the  next,  if  there  be  another.  For  let  me 
not  attempt  to  conceal  from  you,  that  prefent  and  future 
mifery  mud  be  our  inevitable  portion  ;  and  that  we  mull 
therefore  become  inaccefilble  to  fear,  even  to  fuch  fear  as 
religion  itfelf  ought  to  inlpire,  or  return  ignobly  to  our 
nets  and  boats  ;  theie  is  abfolutely  no  other  alternative.  He 
whom  we  lament  has  not  only  affumed  openly  the  charac¬ 
ter  of  the  Meffiah,  but  has  dared  even  to  call  himfelf  the 
Son  of  God  ;  and  though  we  have  been  him  ready  to  be 
doned  for  thefe  pretenlions,  and  cannot  doubt  but  that  God 
v?as  highly  provoked  at  them,  we  mud,  in  defiance  of  the 
divine  vengeance,  undertake  to  make  them  good,  or  at  lead 
cauie  him  to  be  worfhipped  as  the  Son  of  God  ;  whom  to 
our  own  knowledge  God  has  exprefsly  difa vowed.  This 
might  frighten  timid  and  vulgar  fouls  ;  but  we  mud  have 
none  fuch  among  us.  All  the  men  and  women  of  our  com¬ 
pany  mud  be  capable  of  braving  Omnipotence,  and  of  de¬ 
riving  new  vigour  and  refolution  from  the  prolpedt  of  unin¬ 
terrupted  mifery. 

“  Let  us  now  confiderhow  this  great  defign  is-to  be  carried 
into  execution  ;  for  it  would  be  the  excefs  of  folly  to  enter 

upon 


(h)  To  the  mod  illiterate  fifherman  of  Galilee  this  mud  have  been  known  as  a  faft  ;  for  no  man  can  fpeak  an  intelli¬ 
gible  fentence  without  uttering  a  truth  or  a  falfehood,  and  furcly  every  man  fpeaks  a  tlioufand  fentences  for  one  in  which 
he  either  utters  or  intends  to  utter  a  falfehood.  How  he  mud  neceffarily  do  fo,  we  have  fliown  in  another  place.  See 
Metaphysics,  n°  135,  6cc. 
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Theology,  upon  it  without  preparing  the  means  of  fuccefs.  Firft  of 
s:s:a11’ we  will  draw  up  together  a  hiftory  of  the  pretended 
1<Uftian. r1' apparitions  of  our  common  Mailer.  Thofe  who  have  the 

l - y —  bell  inventions  fl^all  be  employed  in  it ;  the  reft  of  us  fhall  re- 

vife  and  corredl  the  work ;  and  all  mull  ftrongly  imprint  on 
their  memories  the  pretended  fa<fb  and  difeoveries  which 
fhall  be  agreed  upon  ;  becaufe  we  mutt  nevei  think  of  re¬ 
tracing,  and  the  lead  contradiction  in  our  evidence  Would 
be  of  fatal  confequence  (1).  To  this  labour  we  mutt  join 
another,  which  requires  more  knowledge  of  the  Scriptures 
than  we  pofiefs  ;  but  we  will  fupply  our  deficiencies  by  ftu- 
dy.  Our  rulers,  and  indeed  our  countrymen  in  general,  ex- 
pe£t  that  the  Mefliah  fhall  be  a  great  and  invincible  hero  ; 
that  he  fhall  deliver  his  country  from  the  dominion  of  the 
Romans  ;  that  he  fiiall  conquer  all  nations,  and  eftablifh  on 
earth  an  univerfal  monarchy,  of  which  Jerusalem  is  to  be  the 
capital.  As  fuch  (they  fay }  he  is  foretold  by  the  prophets; 
but  the  perion  whom  we  mean  to  impofe  upon  them  as  the 
Mefliah,  exprefsly  declaimed  all  worldly  greatnefs,  and  made 
the  fufferings  of  him  felt  and  his  followers  one  tefl  of  the 
truth  of  his  pretenfions  to  the  charaCer  which  he  affiimed. 
Some  of  the  moft  fubtile  among  us  therefore  muft  carefully 
examine  the  books  of  Mofes,  the  Pfalms,  and  the  PioDhets, 
and  wreft  all  the  prophecies  of  the  true  Mefliah  in  favour  of 
him  whom  we  know  to  be  an  impoftor.  The  enterprife, 
as  it  is  diredy  oppofed,  not  only  by  truth,  but  alfo  by  all 
the  prejudices  and  hopes  of  the  nation,  is  indeed  bold  : 
but  what  is  the  whole  of  our  delign  but  the  excefs  of  bold- 
nefs  ? 


!■  O  G  Y.  Tanll. 

“  We  have  hitherto  believed  that  the  religion  of  our  fore-  Theology, 
fathers  is  true,  and  was  given  by  God  to  Mofes.  It  is  cer-1?0™ 
tainly  the  moft  ancient,  the  moft  authorized,  the  pureft  re-har^luN 
ligion  in  the  world  ;  and  the  only  one  founded  on  divine  re-  , 
velation,  or  that  boafts  of  fuch  a  foundation.  But  if  we  are 
to  preach  to  the  whole  world,  that  our  Mafter,  whom  we 
know  to  be  an  impoftor,  is  the  true  and  only  Mefliah  ;  and 
if  we  aie  to  apply  to  him  prophecies  which  have  another 
objeC,  wc  muft  ncccflarily  defpife  this  moft  ancient  religion, 
which  our  fathers  and  we  have  hitherto  deemed  divine  and 
incontrovertible ;  and  this  is  the  ultimate  point  to  which  it 
has  been  my  aim  to  bring  you.  I  defire  not  that  you  fhould 
content  immediately,  for  to  abandon  one’s  religion  is  a  thing 
which  fhould  not  be  done  without  maturely  weighing  the 
confequences  ;  but  what  I  defire  is,  that  you  will  diligently 
compare  all  the  parts  of  the  plan  which  I  have  fuggefted  to 
you,  examine  their  flrid  and  neceffary  union,  and  fatisfy 
yourfelves  completely,  that  we  muft  adopt  the  whole  or  re - 
jed  the  whole  ;  for  it  is  obvious  that  modifications  and  ex¬ 
ceptions  are  here  abfolutely  impoflible. 

“  I  hope  you  will  not  deliberate  long  on  my  propofal  ; 
for  we  fhall  hate  much  to  do  after  your  rcfclution  is  form¬ 
ed,  and  the  time  in  which  I  propofe  to  concert  and  finiih 
the  whole  fcheine  is  very  fhort.  We  have  but  the  interval 
betwixt  the  prefent  moment  and  the  feafb  of  Pentecoft  in 
which  to  prepare  the  order  of  falfe  apparitions,  and  fix  it 
in  the  memories  of  our  numerous  coadjutors,  male  and  fe¬ 
male  ;  to  ftudy  in  the  Scripture  all  that  relates  to  the  Mef- 
liah  ;  to  form  the  plan  and  adjuft  the  parts  of  a  new  reli¬ 
gion  ; 


(i)  Deiftical  writers  have  laboured  ftrenuoufly,  though  in  vain,  to  find  fuch  contradiftions  in  the  different  accounts 
bf  the  circumftances  attending  the  refurrc&ion  as  may  diferedit  the  evidence  of  the  evangelifts  to  the  principal  fad. — 
This  gave  occafion  to  Mr  Weft’s  admirable  Obfervotions  on  the  Refur r edion  ;  and  were  theie  any  candour  or  modefly 
among  our  minute  philofophcrs,  the  appearance  of  that  book  would  have  filenced  them  for  ever.  This,  however,  it 
has  not  done.  .  The  old  cavils  have,  without  the  leaft  notice  of  Mr  Weft,  been  again  brought  forward  by  Thomas 
Paine,  and  again  obviated  by  the  Bifhop  of  Landaff  in  his  maftei  ly  Apology  for  the" Bible.  “  If  the  writers  of  the  Go- 
fpels  (fays  Paine)  had  gone  into  any  court  of  juftice  to  prove  an  alibi  (for  it  is  of  the  nature  of  an  alibi  that  is  here  at¬ 
tempted  to  be  proved,  namely,  the  abfence  of  a  dead  body  by  fupernatural  means),  and  had  given  their  evidence  in  the 
fame  contradi&ory  manner  as  it  is  here  given,  they  would  have  been  in  danger  of  having  \heir  ears  cropt  for  perjury,  and 
would  have  juftly  deferved  it.”  In  reply  to  this  impious  farcafm,  the  right  reverend  apologift  thus  addrefies  its  author: 
“  As  we  cannot  have  this  viva  voce  examination  of  all  the  witneffes,  let  us  call  up  and  queftion  the  evangelifts  as  witneffes 
to  a  fupernatural  alibi. -—Did  you  find  the  fepulchre  of  Jefus  empty  ?  One  of  .us  actually  faw  it  empty,  and  the  reft  heard 
Bom  eyc-witneffes  that  it  was  empty. — Did  you,  or  any  of  the  followers  of  Jefus,  take  away  the  dead  body  from  the  fe- 
pulclire  ?  All  anivver,  No. — Did  the  foldiers,  or  the  Jews,  take  away  the  body  ?  No. — How  are  you  certain  of  that  ?  Be¬ 
caufe  we  faw  the  body  when  it  was  dead,  and  we  faw  it  afterwards  when  it  was  alive. — How  do  you  know  that  what 
you  faw  was  the'  body  of  Jefus  ?  We  had  been  long  and  intimately  acquainted  with  Jefus,  and  knew  his  perfon  perfe&ly. 

Were  you  not  affrighted,  and  miftook  a  fpirit  for  a  body  ?  No  ;  the  body  had  flefti  and  bones ;  we  are  fare  that  it 
was  the  very  body  which  hung  upon  the  crofe,  for  we  faw  the  wound  in  the  fide,  and  the  print  of  the  nails  in  the  hands 
and  feet. — And  all  this  you  arc  ready  to  fwear  ?  We  are  ;  and  we  are  ready  to  die  alfo,  fdoner  than  we  will  deny  any 
part  of  it. — This  is  the  teftimony  which  all  the  evangelifts  would  give,  in  whatever  cotirt  of  juftice  they  were  examined  ; 
and  this,  I  apprehend,  \yould  fufficiently  eftablifh  the  alibi  of  the  dead  body  from  the  fepulchre  by  fupernatural  means.” 

“  book  of  Matthew  (fays  Paine)  continues  its  account,  that  at  the  end  of  the  Sabbath,  as  it  began  to  dawn,  to¬ 
wards  the  firft  day  of  the  week,  came  Mary  Magdalene  and  the  other  Mary  to  fee  the  fepulchre.  Mark  fays  it  was 
fun-rifing,  and  John  fays  it  was  dark.  Luke  fays  it  was  Mary  Magdalene,  and  Joanna,  and  Mary  the  mother  of  James, 
and  other  women,  that  came  to  the  fepulchre.  And  John  fays  that  Mary  Magdalene  came  alone.  So  well  do  they  agree 
about  their  firft  evidence  !  they  all  appear,  however,  to  have  known  moft  about  Mary  Magdalene  ;  fhe  was  a  woman  of  a 
large  acquaintance  ;  and  it  was  not  an  ill  conje&ure  that  Ihe  might,  be  upon  the  ftroll.” 

Thl3  (repftes  the  Bifhop)  is  a  long  paragraph,  and  I  will  anfwer  it  diftin&Iy  :  Firft,  There  is  no  difagreement  of 
evidence  with  refpedb  to  the  time  when  the  women  went  to  the  fepulchre  ;  all  the  evangelifts  agree  as  to  the  day  on 
which  they  went ;  and  as  to  the  time  of  the  day,  it  was  early  in  the  morning  :  what  court  of  juftice  in  the  world  would 
let  alide  this  evidence  as  infufficient  to  fubftantiate  the  fa6l  of  the  womens  having  gone  to  the  fepulchre,  becaufe  the 
witneffes  differed  as  to  the  degree  ot  twilight  which  lighted  them  on  their  way?  Secondly,  There  is  no  difagreement  of 
•evidence  with  refpedl  to  the  perfons  who  went  to  the  fepulchre.  John  ftates  that  Mary  Magdalene  went  to  the  fepul- 
-clire ;  but  he  does  not  ftate,  as  you  make  him  flat e,  that  Mary  Magdalene  went  alone  ;  fhe  might,  for  any  thing  you  have 
proved  or  can  prove  to  the  contrary,  have  been  accompanied  by  all  the  women  mentioned  by  Luke.  Is  it  an  unufual 
£huig  to  diflinguifh  by  name  a  principal  perfon  going  on  a  vifit  or  an  embafly,  without  mentioning  his  fubordinate  atten- 

6  dants  ? 
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Theology,  'non  ;  to  efface  in  our  mind  all  traces  and  ideas  of  the  an- 
more  pecu-  £[ent  one  .  and  to  fortify  ourfelves  againft  our  prejudices, 
liarly  Chri-our  £ear^  an,j  our  WOrldly  interefts  :  for  we  muft  get  quit 
L  nyan'  »r>ra11  thcfe,  fines  we  are  going  molt  generoufly  to  renounce 
all  the  goods  of  this  life,  and  all  the  hopes  of  the  next. — 
What  makes  me  choofe  the  leaft  of  Pentecofl  for  our  firfb 
public  appearance  in  our  new  capacity,  is  the  great  con- 
courfc  of  people  from  all  nations  which  will  be  then  at  Je- 
rufalem  ;  for  it  will  be  a  favourable  opportunity  to  preach 
to  them  the  refurredlion  of  him  whom  our  rulers  have  cru¬ 
cified,  and  by  their  means  to  fpread  the  news  quickly  over 
the  whole  world.  We  are  ignorant  indeed  of  foreign 
tongues,  and  We  are  without  interpreters  ;  but  our  pretence 
will  fuffice.  Some  will  comprehend  by  figns  what  we  would 
lay  to  them,  and  others,  who  hear  and  undertland  our  lan¬ 
guage,  will  aft!  ft  them.  We  cannot,  it  is  true,  work  a  mi¬ 
racle  ;  but  was  there  ever  fuch  a  miracle  thought  of  as  our 
daring  to  refill;  all  that  is  mighty  and  refpediable  in  our  na¬ 
tion  ?  There  would  perhaps  be  more  prudence  in  not  ap* 
pearing  altogether ;  and  as  we  have  nothing  extraordinary  or 
divine  'to  command  refpeft,  nor  any  proteblion  to  hope  from 
God  or  man,  in  not  eXpoling  Ourfelves  in  a  body  on  the 
firft  day  of  our  enterprize ;  but  in  a  defign  like  ours,  fin- 
gular  in  its  whole  nature,  and  contrary  to  common  rules, 
of  what  ufe  would  prudence  be  ?  I  am  fure  that  with  our 
Galilean  pronunciation,  and  with  die  goodly  appearance 
that  we  Ihall  make  in  our  fifheimens  garments,  we  fhall 
perfuade  a  multitude  of  people.  Nay,  fo  confident  am  I  of 
our  fucceis,  that  I  include  in  my  defign  not  only  Judea  but 
all  the  nations  upon  earth.  Nor  fhall  I  be  difeouraged  by 
the  diverfity  of  religions,  manners,  and  tongues,  which  pie- 
vaii  in  the  world  ;  be  affrighted  by  the  hollile  power  of  all 
mankind  ;  or  have  my  zeal  in  the  leaft  abated  for  him  who 
hath  deceived  us,  by  the  improbability  of  being  able  to 
make  the  Gentiles,  who  know  nothing  of  the  Scriptures  or 
the  Mefilah,  adore  as  the  Son  of  God  the  man  whom  the 
Jews  have  crucified  as  an  impoftor. 

“  In  the  mean  time,  it  will  be  proper  t©  accuftom  our¬ 
felves  to  the  moil  inhuman  fpedlacles,  in  order  to  arrive  by 
degrees  at  fuch  a  hardnefs  of  heart  as  nothing  can  be  fup- 


LOGY.  479 

pofed  to  move.  You  may  dependupon  ft,  that  we  fhall  fee  Theology,, 
multitudes  of  people,  feduced  by  our  difeourfes,  profcribed,j|™j*®  chril 
banifhed,  thrown  into  dark  prii'ons,  torn  in  pieces  by  en*  {tinn. 
gines  of  torture,  condemned  to  wild  beafts,  to  the  fire,  and  ** 

to  the  moil  fhameful  and  infupportable  punifhments,  for 
preaching  with  its  the  refurredlion  of  Jelus.  Now,  as  we  are 
all  by  nature  inclined  to  compaliion,  we  might  be  tempted 
to  relieve  them  from  fuch  exqnifite  mifery,  lince  we  could 
effedlually  do  it  by  a  fingle  word  ;  but  this  word,  which 
would  difeover  the  whole  myilerv,  muft  never  flip  from  our 
mouths.  There  mufl  not  be  fo  much  as  one  ligh  or  one 
groan  to  betray  uS.  Inilead  of  unfealonably  reproaching 
ourfelves  with  our  impofture  by  which  we  deceived  them, 
we  mull  applaud  ourfelves  for  their  fedudlion  ;  we  mufl  place 
our  own  joy  in  their  wretchednefs ;  and  we  mufl  not  be 
afraid  to  honour,  and  caufe  them  to  be  honoured,  as  ilhiftri- 
ous  witneffes  of  the  truth,  though  we  know  them  to  be  on¬ 
ly  martyrs  to  our  hypocrify,  and  to  their  own  facility  in  be¬ 
lieving  falfchood  *  See  the 

This  is  a  faithful  view  of  the  outlines  of  that  plan  which  Principles 
mvjl  have  been  formed  by  the  apo flies,  if  they  intended  to 
ceive  the  world  with  refpedt  to  the  refurrediion  of’  their  Ma  '  tr inflated  by 
fter.  It  is  of  no  confequence  to  the  argument  whether  it  Mr  Lallj, 
grow  gradually  out  of  the  joint  deliberations  of  the  whole 
body,  or  was  completely  bigefted,  as  we  have  fuppofed,  by 
one  of  the  number,  and  implicitly  adopted  by  the  reft  :  it 
is  enough  that  every  circumftanee  which  we  have  mention¬ 
ed  muft  have  occurred  to  them,  and  that  every  refolutiori 
muft  have  been  unanimoufly  adopted  which  we  have  made 
to  flow  from  the  mouth  of  this  daring  orator.  But  fureiy 
the  bare  recital  of  fuch  an  oration  is  fufficient  to  ihow  the 
impoflibility  of  carrying  into  effedl  fo  abfurd,  fo  horrible, 
and  fo  impious  a  meafure — a  meafure  diametrically  oppo- 
fite  to  all  the  principles  and  motives  of  human  adlions. 

Archbilhop  King  has  fuppofed'*,  that  the  human  will  is*  Origin  of 
a  faculty  diftindl  from  the  uriderftaiiding  and  the  appetites; 
that  activity  is  effential  to  it;  and  that  previous  to  an  elec-Je(^r*^ 
tion  formed,  it  is  equally  indifferent  to  all  objedls.  Pie  thence  ^  an^ 
infers,  that  a  man  may  choofe,  and  even  take  delight  in, 4. 
what  is  not  naturally  agreeable  to  any  of  his  appetites  ;  be- 

caufe 


dants  ?  Thirdly,  In  oppofition  to  your  infinuation,  that  Mary  Magdalene  was  a  common  woman,  I  wifh  it  to  be  confi- 
dered  whether  there  is  any  fcriptural  authority  for  that  imputation  ;  and  whether  there  be  or  not,  I  mufl  contend,  that 
a  repentant  and  reformed  woman  ought  not  to  be  efteemed  an  improper  witnefs  of  a  fadl.  The  conjeblu-e  which  you 
adopt  concerning  her  is  nothing  lefs  than  an  illiberal,  indecent,  unfounded  calumny,  not  exculable  in  the  mouth  of  a  li¬ 
bertine,  and  intolerable  in  yotir’s. 

u  The  book  of  Matthew  (continues  Paine)  goes  on  to  fay  :  4  And  behold  there  was  an  earthquake,  for  the  angel  of 
the  Lord  defeended  from  heaven,  and  came  and  rolled  back  the  ftone  from  the  door,  and  fat  upon  it ;  —but  the- other 
books  fay  nothing  about  any  earthquake., — What  then  ?  does  their  lilence  prove  that  theie  was  none  l- — *  Nor  about  the 
angel  rolling  back  the  ftone  and  fitting  upon  it.’ — What  then  ?  does  their  filence  prove  that  the  ftone  was  not  rolled  back 
by  an  angel,  and  that  he  did  .not  fit  upon  it  ? — *  And  according  to  their  accounts  there  was  no  angel  fitting  there.’ — This 
conclufion  (fays  his  Lordihip)  I  muft  deny  ;  their  accounts  do  not  fay  there  was  no  angel  fitting  there  at  the  time 
that  Matthew  fays  he  fat  upon  the  ftone.  They  do  not  deny  the  fadl,  they  limply  omit  the  mention  of  it  ;  and  they  all 
take  notice  that  the  women,  when  they  arrived  at  the  lepulchre,  found  the  ftone  rolled  away  :  hence  it  is  evident  that  the 
ftone  was  rolled  away  btfore  the  women  arrived  at  the*  lepulchre  ;  and  the  other  evangehlls,  giving  an  account  of  what 
happened  to  the  women  when  they  reached  the  fepulchre,  have  merely  omitted  giving  an  account  of  a  tranfadlion  previous 
t®  their  arrival.  Where  is  the  contradiction  ?  What  fpace  of  time  intervened  between  the  rolling  away  the  itone  and 
the  arrival  of  the  women  at  the  fepulchre,  is  nowhere  mentioned  ;  but  it  certainly  was  long  enough  for  the  an  el  to  havb 
changed  his  pofition ;  from  fitting  on  the  outfide  he  might  have  entered  into  the  fepulchre  ;  and  another  angel  might  have 
made  his  appearance,  or,  from  the  firft,  there  might  have  been  two,  one  on  the  outfide  rolling  away  the  ftone,  and  the 
other  within.  Luke,  you  tell  us,  £  fays  there  were  two,  and  they  were  both  Handing  ;  and  John  fays  there  were  two, 
and  both  fitting.’  —  It  is  impoffible,  I  grant,  even  for  an  angel  to  be  fitting  and  ftandin  1  at  the  fame  inftant  of  time  ;  but 
Luke  and  John  do  not  fpeak  of  the  fame  inftant,  nor  of  the  fame  appearance. — Luke  fpeaks  of  the  appearance  to  all  the 
women  ;  and  John  of  the  appearance  to  Mary  Magdalene  alone,  who  tarried  weeping  at  the  fepulchre  after  Peter  and 
John  had  left  jt.  But  I  forbear  making  any  more  minute  remarks  on  Itill  minuter  objedlions,  all  of  which  are  " 
grounded  on  this  miftake — that  the  angels  were  feen  at  one  particular  time,  in  one  particular  place,  and  by  the  fame: 
individuals.’*  r  r  J 
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caufe  when  the  choice  is  made,  a  relation  is  formed  between 
the  will  and  the  object  of  choice,  which,  from  being  origi¬ 
nally  indifferent,  now  becomes  a  favourite  object.  But  nei- 
^  ther  his  Grace,  nor  any  other  afferter  of  human  liberty,  ha3 
ever  affirmed  or  fuppofed,  that  any  man  or  body  of  men 
•could  deliberately  clioofe  evil  for  its  own  fake ,  or  enter  zea* 
loufly  upon  a  tedious  and  difficult  enterprife,  from  which 
no  good  could  pffjibly  arife ,  and  from  which  unmixed  mi] fry 
•w  as  clearly  forefeen  as  the  necejfary  refult  of  every  flep  of  the 
frcgrsfs .  Such,  however,  muff  have  been  the  choice  and 
ft  he  condudc  of  the  apoftles,  when  they  rcfolved  to  preach  a 
new  religion  founded  on  the  refurre£lion  of  Jefus,  if  they 
did  not  certainly  know  that  Jefns  had  rifen  from  the  dead. 
And  thi 3  conduct  mull  have  been  adopted,  and  in  oppofition 
to  every  motive  which  can  influence  the  human  mind;  have 
been  perlevered  in  by  a  great  number  of  men  and  women, 
without  t be  fmalleft  contr2di£lion  having  ever  appeared  in 
the.  various  teftimonies,  which  at  different  times,  and  under 
the  cru  elk  it  tortures,  they  all  gave  to  a  variety  of  circum- 
ftances,  of  which  not  one  had  its  foundation  in  truth.  He 
who  can  admit  this  fuppofition,  will  not  furely  objedl  to  the 
incredibility  of  miracles.  The  refurreftion  of  a  man  from 
the  dead  is  an  evert  fo  different  indeed  from  the  common 
courfe  of  things,  that  nothing  but  the  mod  complete  evi¬ 
dence  can  make  it  an  objedf  of  rational  belief ;  but  as  the 
refur  redd  ion  of  Jefus  has  always  been  faid  to  have  had  God 
for  its  Author,  it  is  an  effedl  which  does  not  exceed  the, 
power  of  the  caufe  affigned,  and  is  therefore  an  event  pof- 
iible  in  itfclf  and  capable  of  proof.  It  is  a  deviation  from 
the  laws  of  nature,  but  it  is  not  contradictory  to  any  one  of 
thofe  law3. 

That  a  great  number  of  men  and  women  fhould  delibe¬ 
rately  form  a  plan  of  ruin  and  mifery  to  themfelves,  with¬ 
out  a  profpeCt  of  the  fmalleft  advantage  either  in  this  world 
or  in  the  next,  is  as  different  from  the  common  courfe  of 
things  as  the  refurre&ion  from  the  dead  ;  and  therefore  in 
itfelf  at  leaft  as  great  a  miracle  :  but  that  they  fhould  per- 
ftft  in  profecuting  this  plan  in  the  midft  of  torments  ;  that 
they  fhould  fpread  themfelves  over  the  whole  world,  and 
everywhere  publifh  a  number  of  falfehoods,  without  any 
•one  of  thern  contradicting  the  reft  ;  that  truth  fhould  never 
'  efcape  them  either  in  an  unguarded  moment,  or  when  ling¬ 
ering  on  the  rack,  jand  yet  that  all  their  lies  fhould  be  in 
•perfect  agreement  with  each  other  ;  that  they  fhould  every 
one  of  them  court  fufferings  for  a  perfon  whom  they  knew 
to  be  an  impoftor  ;  that  not  one  of  the  number — not  even 
a  fingle  woman — fhould  have  fo  much  compaffion  for  a  fel¬ 
low-creature,  as  to  refeue  him  from  the  flames  by  confeffing 
a  truth  which  could  injure  nobody —  not  even  the  fuffering 
deceivers  themfelves  ; — all  this  is  not  only  different  from  the 
common  courfe  of  things,  but  directly  contrary  to  the  moft 
known  laws  of  nature,  and  is  therefore  not  miraculous,  but 
•may  be  pronounced  impoffible.  Yet  this  impoffibility  we 
muft  admit,  or  acknowledge,  that  as  “  Chrift  died  for  our 
fins,  according  to  the  Scriptures,  and  was  buried;  fo  he  rofe 
again  the  third  day  according  to  the  Scriptures  ;  that  he 
was  fecn  of  Cephas,  then  of  the  twelve  ;  after  that  of  above 
five  hundred  brethren  at  once  ;  after  that  of  James  ;  then  of 
all  the  apoftles  ;  and  that  he  was  hft  of  all  feen  of  St 
Paul  who  was  converted  by  the  vifton  to  preach  the 
faith  which  till  then  he  had  periecuted. 

Thus  are  we  allured,  that  “  thofe  who  have  fallen  afleep 
in  Chrift  are  not  loft,  fince  he  is  rifen  horn  the  dead,  arid 
become  the  firft  fruits  of  them  that  fiept.  For  fince  by  man 
came  death,  by  man  came  alio  the  refurreCtion  of  the  dead. 
For  as  in  Adam  aU  die,  even  io  in  Chrift  {hall  all  be  made 
aii^e.  But  every  man  in  his  own  order:  Chrift  the  firft- 
fr  uits,  afterwards  they  that  are.ChrifPs  at  his  coming  ;  for 
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all  that  are  in  the  graves  fhali  hear  his  voice,  and  iWl  come  Theology  1 
forth  ;  they  that  have  done  good  unto  the  refurreCtion  of  wore  peeuV 
life,  and  they  that  have- done  evil  to  the  refurreCtion  of  dam-^ar2 
nation  ^ ^ 

Our  bleffed  Lord  having  converfed  familiarly  with  the  *  1  Cor. 
eleven  apoftles  for  forty  days  after  his  refurreCtion,  inftruc-xv-  20— 14t 
ting  them  in  the  things  pertaining  to  the  kingdom  of  God;ayn^SLJ°k 
having  extended  their  authority  as  his  miniflers,  by  giving v* 
them  a  commiffion  to  teach  all  nations,  and  make  them  hia 
difciples,  by  baptizing  them  in  the  name  of  the  Father,  and 
of  the  Son,  and  of  the  Holy  Ghoft ;  and  having  promifed 
them  power  from  on  high  to  enable  them  to  diicharge  the 
duties  of  fo  laborious  an  office — led  them  out  as  far  as  Be¬ 
thany,  that  they  might  he  witneffes  of  his  afeenfion  into 
heaven.  “  When  they  therefore  were  come  together,  they 
afked  of  him,  faying,  Lord,  wilt  thou  at  this  time  reftore 
again  the  kingdom  to  Ifrael  ?  And  he  faid,  it  is  not  for  you 
to  know  the  times  and  the  feafons,  which  the  Father  hath 
put  in  his  own  power.  But  ye  {ball  receive  power  after  that 
the  Holy  Ghoft  is  come  upon  yon  ;  and  ye  lhall  be  witneffe9 
unto  me,  both  in  Jerufalem,  and  in  all  Judea,  and  in  Sama¬ 
ria,  and  unto  the  uttermoft  parts  of  the  earth.  But  tarry  ye 
in  the  city  of  Jerufalem,  until  ye  be  endued  with  power  from 
on  high ;  and  he  lift  up  his  hands  and  bleffed  them  ;  and  it 
came  to  pafs  while  he  bleffed  them,  he  was  parted  from  them, 
and  a  cloud  received  him  out  of  their  fight.  And  while 
they  looked  ftedfaftly  towards  heaven,  as  he  went  up,  be¬ 
hold,  two  men  flood  by  them  in  white  apparel  ;  who  alio 
faid,  ye  men  of  Galilee,  why  ftand  ye  gazing  up  into  hea¬ 
ven  ?  This  fame  Jefus,  who  is  taken  up  from  you  into  hea¬ 
ven,  (hall  fo  come,  in  like  manner  as  ye  have  feen  him  go 
into  heaven.  And  they  worOiipped  him,  and  returned  to 
Jerufalem  with  great  joy  _  9  St  Luke 

That  our  bleffed  .Lord  afeended  into  heaven,  will  hardly  xxiv,  49— 
be  denied  in  the  prefent  age  by  any  one  who  admits  that  he  53-  and 
rofe  from  the  dead.  The  afeenfion  was  indeed  the  natural 
confequence  of  the  refuneCtion  ;  for  we  cannot  fuppofe  that  *  I()I 
a  man  would  be  called  b?xk  Irom  the  grave  to  live  for  ever  Proofs  of 
in  a  world  where  all  other  men  fall  in  iucceffion  a  prey  to  ChriflVsf- 
death.  The  purpofe  for  which  he  died  was  to  recover  for cenU0Q* 
the  defendants  of  Adam  every  privilege  which  they  had 
forfeited  through  his  tranfgreflion  ;  and  if,  as  has  been  ge¬ 
nerally  believed,  mankind  were  by  the  terms  of  the  firft  co¬ 
venant  to  enjoy  eternal  life  in  heaven,  home  proof  was  necef- 
fary  that  Chrift  by  his  death  and  refurreCtiop  had  opened 
the  kingdom  of  heaven  to  all  faithful  obfervers  of  the  terms 
of  the  fecond.  Hence  it  was  propheiied  §  of  the  Meffiah, . 
in  whom  all  the  nations  of  the  earth  were  to  be  bleffed,  that  j 
“  he  fhould  afeend  on  high,  lead  captivity  captive,  and  fit  Micahii. 
on  the  right  hand  of  God  until  his  enemies  fhould  be  made1^*, 
his  footftool.,,  -It  was  therefore  of  the  gieateft  importance 
to  the  apoftles  to  have  fufficient  proof  of  their  Mailer’s  ex¬ 
altation  to  the  right  hand  of  the  Majeily  on  high  ;  for  other- 
wife  they  could  neither  have  looked  for  an  entrance  into  heaven 
themfelves,  by  a  new  and  living  way,  as  the  author  of  the 
epiftle  to  the  Hebrews  expreffes  it,  nor  have  preached  Jelus 
as  the  Meffiah  promifed  to  their  lathers,  fince  they  could 
not  have  known  that  in  him  thefe  prophecies  were  fulfilled. 

But  the  proof  vouchfafed  them  was  the  moft  complete  that 
the  nature  of  the  thing  would  bear.  The  .Spectators  of  the 
afeenfion  were  many ;  for,  according  to  the  hiftory  of  St 
Luke*,  thofe  who  returned  from  the  Mount  of  Olives  to*  a3sL 
Jerufalem,  and  prepared  themfelves  for  the  coming  of  then— »6. 
Holy  Ghoft,  were  in  number  about  fix  fcore  ;  an!  to  fticli 
a  cloud  of  witneffes  the  evangelilt  would  not  have  appealed, 
had  not  the  fa£t  lie  was  recording  been  very  generally 
known.  Yet  thefe  were  perhaps  but  part  of  the  witneffes ; 
tor  fince  Chrift  had  told  to  hia  diicipks  trial  he  was  to  af¬ 
eend 
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In  heaven 
our  Savi¬ 
our  exe¬ 
cutes  the 
office  of  a 
prieft 
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cend  to  his  Father  and  their  Father,  to  his  God  and  their 
God,  and  that  he  was  going  to  prepare  a  place  for  them, 
that  where  he  is  there  they  might  be  likewife  ;  we  can  hard- 
,  lv  doubt  but  that  all  who  believed  in  him  as  the  Redeemer 
of  the  world  would  take  care  to  be  prefcnt,  not  only  to 
view  their  Mailer’s  triumph  over  all  his  enemies,  but  aifo 
to  have  a  fight  of  that  glory  which  awaited  themfelves.  It 
was  on  this  occafion  probably  that  he  was  feen  after  his  re- 
furre&ion  by  above  five  hundred  brethren  at  once,  of  whom 
the  greater  part  were  alive  at  the  writing  of  St  Paul’s  firll 
epiftle  to  the  Corinthians. 

But  though  fuch  multitudes  of  people  faw  Jefus  lifted  up 
from  the  mount,  and  gradually  vanilh  out  of  their  fight, 
fome  other  evidence  feemed  neceflary  to  certify  them  of  the 
place  to  which  he  had  gone.  Two  angels  therefore  ap¬ 
pear,  and  atteft  what  human  eyes  could  not  fee,  but  what 
was  indeed  the  confequence  of  what  they  had  feen.  They 
atteft  that  Chrift  had  afeended  to  heaven,  not  to  defeend 
again  till  the  laft  day ;  and  furely,  with  refpedl  to  this  point, 
the  citizens  of  heaven  were  the  molt  unexceptionable  wit- 
xieffes.  We  mu  ft  therefore  acknowledge  and  confefs,  again!! 
all  the  wild  herefies  of  old  (k),  that  Jefus  Chrift  the  Son  of 
God,  who  died  and  rofe  again,  did  with  the  fame  body  and 
foul  with  which  he  had  lived  upon  earth  afeend  up  44  into 
heaven,  there  to  appear  in  the  prefence  of  God  for  us 
Having  in  the  outward  tabernacle  of  this  world  once  offer¬ 
ed  up  himfelf  a  pure  and  perfef!  facrifice  for  the  expiation 
of  our  fins,  he  entered  within  the  veil  into  the  moil  holy 
place,  there  to  prefect  his  blood  before  God  himfelf,  in  or¬ 
der  to  obtain  mercy  for  us,  and  reftore  113  to  the  Divine  fa- 
vour.  So  that,  44  it  any  man  fin,  we  have  an  advocate  with 
the  Father,  Jefus  Chrift  the  righteous,  who  is  the  propitia* 
tion  for  our  fins,  and  not  for  ours  only,  but  alfo  for  the 
fins  of  the  whole  world  ;  and  he  is  able  to  fave  to  the  ntter- 


rnoft  thofe  that  come  to  God  by  him,  feeing  he  ever  liveth 
to  make  intercefiion  for  uc.”  44  Seeing  then  that  we  have 
a  great  high-prieft,  who  is  palled  into  the  heavens,  Jefus  the 
Son  of  God,  we  may  through  him  come  boldly  unto  the 
throne  of  grace,  that  we  may  obtain  mercy,  and  find  grace 
193  to  help  in  time  of  need.” 

And  a  king*  But  it  is  not  the  office  of  a  prieft  only  that  our  Lord 
difeharges  in  heaven  ;  lie  is  reprefented  as  fitting  on  the 
right  hand  of  God,  to  denote  that  regal  authority  with 
which  he  i3  now  veiled  ;  “  angels,  and  authorities,  and 
f  1  Peter  powers,  being  made  fubjed  to  him  J.”  Hence  it  is,  that 
aft€r  hl*s  refurre&ion,  he  faid  of  himfelf  f,  44  all  power  is 
Mat-h.  unto  me  in  heaven  and  in  earth  for,  as  St  Paul  in- 

xxviii.  18.  forms  us  J,  44  becaufe  he  humbled  himfelf  and  became  obe- 
t  Phil.  ii.  client  unto  death,  even  the  death  of  the  crofs,  therefore 
>9,  io*  God  hath  highly  exalted  him,  and  given  him  a  name  which 
is  above  every  name  ;  that  at  the  name  of  Jefus  every  knee 
fhomd  bow,  of  things  in  heaven,  and  things  in  earth,  and 
things  under  the  earth.”  And  this  fubmiffion  is  due  to 
him,  becauie  44  God  raifed  him  from  the  dead,  and  let  him 
at  his  own  right  hand  in  the  heavenly  places,  far  above  all 
principalities  and  powers,  and  might,  and  dominion,  and 
every  name  that  is  named,  not  only  in  this  world,  but  alfo 
in  that  which  is  to  come ;  and  hath  put  all  things  under 
his  feet,  and  gave  him  to  be  head  over  all  things  to  the 
Vol.  XVIII.  Pait  II. 


LOGY* 


481 


church  As  God,  Chrift  polTefted  a  kingdom,  which,  Theology, 
as  it  had  not  a  beginning,  can  never  have  an  end:  but  the 
dominion,  of  which  the  apoftle  is  here  treating,  was  con- 
ferred  upon  him  as  the  mediator  of  the  new  covenant,  and  v——  * 
will  no  longer  continue  than  till  his  enemies  fhall  be  fub-  *  Ej  h. 
dued  ;  for  we  are  told,  that  44  he  mull  reign  till  he  hath i-  &c- 
put  all  enemies  under  his  feet;  and  that  the  laft  enemy 
which  fhall  be  deftroyed  is  death.”  44  He  will  ranfom  his 
fubje&s  from  the  power  of  the  grave;  he  will  redeem  them 
from  death.  O  death,  he  will  be  thy  plague  ;  O  grave,  he 
will  be  thy  deftrudion  J  ”  The  trumpet  fhall  found,  the  tm  Hofea 
graves  fhall  be  opened,  all  the  Tons  and  daughters  of  Adam^11, 
ffiall  return  to  life,  and  death  fhall  be  fwallowed  up  in  vic¬ 
tory.  44  Then  cometh  the  end,  when  the  office  of  mediator 
ceafing,  he  lhall  have  delivered  up  the  kingdom  to  God, 
even  the  Father,  when  he  lhall  have  put  down  all  rule  and 
all  authority  and  power.  For  when  all  things  fhall  be  fub- 
dued  unto  him,  then  fhall  the  Son  alfo  himfelf  be  fubjed 
unto  him  that  put  all  things  under  him,  that  God  may  be 
all  in  all  |(.”  f»  1 


The  fir  ft  confpicuons  proof  which  our  blelfed  Lord  gave*g* 
of  being  veiled  with  fupreme  power,  and  made  head  over  194 
all  things  to  the  church,  was  on  the  day  of  Fentecoft.  k)efcent  of 
He  had  told  the  apoftles  that  he  would  pray  the  Father  to 
give  them  another  comforter,  who  fhonld  abide  with  them 
for  ever,  even  the  Spirit  of  truth,  which  Ihould  teach  them  ales/ 
all  things,,  and  bring  all  things  to  their  remembrance  which 
he  had  faid  unto  them.  Pie  had  allured  them,  that  it  was 
expedient  for  them  that  he  himfelf  Ihould  go  away  ;  44  for 
if  I  go  not  away  (faid  he  J),  the  Comforter  will  not  cornel  J°hn  xvJ, 
unto  you  ;  but  if  I  depart,  I  will  fend  him  unto  you.”  At7' 
his  laft  interview  with  them,  juft  before  his  afeenfion,  he 
had  defired  them  to  tarry  at  Jerufalem  till  they  Ihould  be 
endued  with  power  from  on  high,  before  they  entered 
upon,  their  great  work  of  converting  the  nations.  Thefe 
promifes  were  amply  fulfilled  ;  for  44  when  the  day  of  Pen- 
tecoft  was  fully  come,  they  were  all  with  one  accord  in 
one  place.  And  fuddenly  there  came  a  found  from  hea¬ 
ven  as  of  a  ru filing  mighty  wind,  and  it  filled  all  the  houfe 
where  they  were  fitting.  And  there  appeared  unto  them 
cloven  tongues,  like  as  of  fire,  and  it  fat  upon  each  of  them. 

And  they  were  all  filled  with  the  Holy  Ghoft,  and  began 
to  fpeak  with  other  tongues,  as  the  Spirit  gave  them  ut¬ 
terance.  Ar.d  there  were  dwelling  at  Jerufalem  Jews,  de¬ 
vout  men,  out  of  every  nation  under  heaven.  Now  when 
this  was  noifed  abroad,  the  multitude  came  together,  and 
were  confounded,  becaufe  that  every  man  heard  them  fpeak 
in  his  own  language.  And  they  were  all  amazed,  and  mar¬ 
velled,  faying  one*  to  another,  Behold,  are  not  all  thefe 
who  fpeak  Galileans  ?  And  how  hear  we  every  man  in  our 
own  tongue,  wherein  we  were  born  ?  Partisans,  and  Medes, 
and  Elanites,  and  the  dwellers  in  Melbpotamia,  and  in  Ju¬ 
dea,  and  Cappadocia,  in  Pontus  and  Afia,  Phrygia  and 
Pamphylia,  in  Egypt  and  in  the  parts  of  Libya  about 
Cyrenc,  and  It  rangers  of  Rome,  Jews  and  profelytes,  Cretes 
and  Arabians — we  do  hear  them  fpeak  in  our  tongues  the 
wonderful  works  of  God.  And  they  were  all  amazed,  and 
were  in  doubt,  faying  one  to  another,  What  meaneth  this*  ? 9  *  Ads  ii. 

That  thofe  who  heard  the  apollles  fpeak  fo  n.any  dif- 1 — J3* 

3  P  ferent 


"T  0nS  111  tl,e  primitive  church,  who- was  condemned  as  a  heretic  for  teaching  that  Chrift’.  bodv 

tcLt'S:  'a  e rzaid  ra  1  h r fcen/d to htrn without !t-  The °p;r‘ions « «5h» fciSs, 

lous  notions  v-ortChnfUfeh,by  1  ®rtulI,a"’  ^rcS°'7  Naztanzen,  and  Epiphanies  ;  and  the  reader  who  thinks  fuel,  ridicu- 
tion  of  the  Creed7  P  h  .  /  r"d  fn°V?h  faidof  th.em  ,n  the  Notes  to  tllc  ^xth  article  of  Pcarfonh,  Exoufi. 

of  the  evanSliftt  W 1 rP  ,  ,*  /U  co“m“«*“tcd  thefe  Notes,  that  our  great  modern  corrcttoV 

upon  earth.  h  d'fcovered,  if  it  be  indeed  true  that  he  pretends  to  have  difeovered,  that  Jefus  Chrift  is  ftifl 
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Theology,  ferent  languages  were  amazed,  Is  what  wc  fhould  naturally 
T^r  chri  ^uPP°^e  5  but. that  a  Tingle  individual  among  them  remained 
j  ftian.  unconvinced,  is  afloniflfing  :  for  the  gift  of  tongues  on  the 
1  w —  ^ay  of  Pentecoft  is  one  of  the  molt  palpable  miracles  that 

195  was  ever  wrought.  It  is  likewile  one  of  the  belt  authen- 
^hhf  n^i  tlcatecl  miracles  ;  for  the  book  entitled  the  Ads  of  the  Apof- 
racle  C  nU  ^es  was  wr*tten  not  more  than  30  years  after  the  event 

took  place  (lee  Scripture,  n°  168.)  ;  and  it  \s  not  con¬ 
ceivable  that,  within  To  Thort  a  period,  St  Luke,  or  any 
man  of  common  fenfe,  would  have  appealed  for  the  tiuth 
of  what  he  recorded  to  fo  many  inveterate  enemies  of  the 
Chriltian  name,  had  he  not  been  aware  that  the  miracu¬ 
lous  gift  of  tongues  was  a  faX  incontrovertible.  Wc  all 
'  know  how  defirous  the  Jewilh  rulers  were  to  ftop  the  pro- 
grefs  of  the  faith,  by  whatever  means,  whether  of  fraud 
or  force  ;  but  u  this  miracle  was  not  really  performed,  they 
had  now  an  opportunity  of  doing  it  effedlually  by  means 
to  which  truth  and  honour  would  give  their  approbation. 
Thoufands  mull  have  been  alive  in  the  city  of  Jerufalem 
who  were  men  and  women  at  the  time  when  the  apoftles 
■were  laid  to  have  been  thus  fuddenly  infpired  with  the 
tongues  of  the  Parthians,  Medes,  and  Elanites,  &c.  ;  and 
as  thefe  foreigners  were  themfelves  either  Jews  by  defeent, 
or  at  leall  prolelytes  to  the  Jewilh  religion,  furely  the  chief- 
priefts  would  have  found  multitudes  ready,  both  at  home 
and  abroad,  to  contradict  this  confident  appeal  of  St  Luke’s, 
if  contradiXioii  had  been  pofiible.  We  read  however  of 
no  objeXion  whatever  being  made  to  this  miracle.  Some 
of  the  audience,  indeed,  when  the  apoftles  addreffed  people 
of  fo  many  Rations  in  all  their  refpeXive  languages,  not 
underftanding  what  was  faid,  and  taking  it  for  jargon  which 
had  no  meaning,  concluded,  not  unnaturally,  that  the 
fpeakers  were  full  of  new  wine,  and  mocked  them  for  being 
drunk  fo  early  in  the  day  ;  but  this  is  a  circum fiance  which, 
fo  far  from  rendering  the  miracle  doubtful,  adds  much  to 
the  credit  of  the  hillorian,  as  it  would  hardly  have  occur¬ 
red  to  the  writer  of  a  narrative  wholly  falfe,  and  would 
certainly  not  have  been  mentioned,  had  he  known  that  the 
apoflles  really  attempted  to  impofe  upon  the  multitude  un- 

196  meaning  founds  for  foreign  languages. 

The  gift  As  it  is  thus  certain  that  the  apoflles  were  miraculoufly 
of  tongues  furrn*fhed  with  the  gift  of  tongues,  fo  the  elegance  and 
with  the  propriety  of  that  miracle  to  attell  the  real  defeent  of  the 
apofUes.  Spirit  of  truth,  who  was  to 'teach  them  all  things,  and  en¬ 
due  them  with  power,  from  on  high  to  convert  the  nations, 
can  never  be  enough  admired  by  the  pious  Chriftian  ;  for 
wor^s  being  the  vehicle  of  knowledge,  an  ability  to  [peak 
the  different  languages  of  the  earth  was  abfolutely  necef- 
fary  to  enable  thofe  who  had’  been  originally  fifhermen  to 
go  into  all  the  world  and  preach  the  gofpel  to  every  crea¬ 
te  Dr  M'ul-  ture.  Yet  there  have  been  writers  J,  who,  though  unable 
diet  on  and  ca]]  jn  qudlion  the  reality  of  the  gift  of  tongues  on  the 

/fury  day  Pentec°ft>  have  contended,  that  it  was  a  gift  “  not 
lading,  but  inftantaneous  and  tranfitory  r  not  bellowed  upon 
them  for  the  conllant  work  of  the  miniftry,  but  as  an  oc* 
cafional  fign  only,  that  the  perfon  endowed  with  it  was  a 
chofen  minifter  of  the  gofpel ;  which  fign,  according  to 
them,  ceafed  and  totally  vanifhed  as  foon  as  it  had  ferved 
N  that  particular  purpofe.”  The  chief  argument  upon  which 
this  opinion  is  attempted  to  be  built,  is  drawn  from  the 
feripture  Greek,  which  is  faid  to  be  “  utterly  rude  and 
barbarous,  and  abounding  with  every  fault  which  can  pof- 
libly  deform  a  language  j  whereas  we  fhould  naturally  ex- 
Ohje&ions.  Pe(^  to  find  an  inlFred  language  pure,  clear,  noble,  and 
#  M:  y.em  affeXing,  even  beyond  the  force  of  common  fpeech  ;  fince 
ton's  EJf/y  nothing  can  come  from  God  but  what  is  perfeX  in  its  kind. 
on  the  G>ft  In  fhort,  we  fhould  expeX,  fays  the  objeXer,  the  purity  of 
cf  Tongues.  PLto  and  the  eloquence  of  Cicero 
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In  reply  to  this  objeXion,  it  has  been  well  obferved  f ,  T ideology, 
that  it  fuppofes  what  is  called  the  purity,  elegance,  and mo  e  P«u 
fublimity,  of  language,  to  be  fomething  natural  and  effential  lar[^hr*' 

to  human  fpeech,  and  inherent  in  the  eonflitution  of  things. _ 

“  But  the  matter  is  far  otherwife.  Thefe  qualities  are  ac-t  Wariur* 
cidental  and  arbitrary,  and  depend  on  cnflom  and  fafhion  ;tonf  Doc. 
modes  of  humanity  as  various  as  the  differing  climes  of^*"* ^ 
the  earth  ;  and  as  inconflant  as  the  tempers,  genius,  and  r ‘^g 
circumftances,  of  its  inhabitants.  For  what  is  purity,  but  Anfwerei 
the  ufe  of  fucli  terms  and  their  combinations  as  the  caprice 
of  a  writer  or  fpeaker  of  authority  hath  preferred  to  their 
equals  ?  what  is  elegance ,  but  fucli  a  turn  of  idiom  as  a 
fafhionable  fancy  hath  brought  into  credit  ?  and  what  is 
fublimity ,  but  the  application  of  fuch  images  as  arbitrary 
and  cafual  connexions,  rather  than  their  own  native  gran¬ 
deur,  have  dignified  and  ennobled  ?  The  confequence  of  this 
is,  that  the  mode  of  compofition  which  is  a  model  of  per- 
feXion  to  one  nation  or  people,  has  always  appeared  either 
extravagant  or  mean  to  another.  Afiatic  and  Indian  elo¬ 
quence  was  efleemed  hyperbolical  and  umaaturai  by  the 
Greeks  and  Romans,  and  is  fo  efleemed  by  us  ;  whilfl  the 
Greek  and  Roman  eloquence  in  its  turn  appeared  cold  and 
infipid  to  the  warm  inhabitants  of  the  eaft  ;  and  ours  would 
appear  peiliaps  flill  colder.  But  the  New  Teftament  was 
defigned  for  the  rule  of  life  to  all  mankind.  Such  a  rule 
required  infpiration  ;  and  infpiration,  fay  the  objeXers,  im¬ 
plies  the  mofl  perfeX  eloquence.  What  human  model  then 
was  the  Holy  Ghofl  to  follow  ?  for  a  human  model  it  muff 
have  been,  becaufe  there  was  no  other  ;  and  if  there  had, 
no  other  would  have  anfwered  the  purpofe,  which  was  to 
make  a  due  imprefiion  on  the  mind  and  affeXions.  Should 
the  eaftern  eloquence  have  been  employed  ?  But  it  would 
have  been  too  fwelling  and  animated  for  the  weft.  Should 
the  weflern  ?  This  would  have  been  too  flill  and  inaXive 
for  the  eaft.  Or  ftippofe  us  only  folicitous  for  what  we 
beft  underhand  ;  which  fpecies  of  this  latter  genus  fhould 
the  facred  writers  have  preferred  ?  The  diffolnte  foftnefs  of 
the  Afiatic  Greeks,  or  the  dry  concifenefs  of  the  Spartans  ? 

The  flowing  exuberances  of  Attic  eloquence,  or  the  grave 
feverity  of  the  Roman  ? 

“But  are  there  not  fome  general  principles  of  eloquence 
in  common  to  all  the  fpecies  ?  [  here  are.  Why  then  fhould 
not  thefe  have  been  employed  to  credit  the  apoftolic  infpira- 
tion  ?  Becaufe  the  end  even  of  thefe  (replies  our  author)  is 
to  miflead  reafon,  and  inflame  the  pafiions  ;  which  being 
abhorrent  to  the  tiuth  and  purity  of  our  holy  religion,  were 
very  fitly  lejeXed  by  the  infpired  penman.  Befides,  it 
might  eallly  be  known  to  have  been  the  purpofe  of  Provi¬ 
dence,  though  fuch  purpofe  had  not  been  exprefsly  decla¬ 
red,  that  the  gofpel  fhould  bear  all  poflible  marks  of  its 
dtvine  original,  as  well  in  the  courfe  of  its  progrefs  as  in 
the  circumftances  of  its  promulgation.  ^To  this  end,  the 
human  inftruments  of  its  conveyance  were  mean  and  illite¬ 
rate,  and  chofen  from  among  the  lowefl  of  the  people,  that 
when  the  world  faw  itfelf  conveited  by  the  fooiifhnefs  of 
preaching ,  as  the  only  learned  apoflle  thinks  fit,  to  call  it, 
unfcel  evers  might  have  no  pretence  to  aferibe  its  fucccfs  to 
the  parts,  or  ftations,  or  authority,  of  the  preachers.  Now  , 
had  the  language  infpired  into  thefe  illiterate  men  been 
the  eloquence  of  Plato  or  Tully,  Providence  would  have 
appeared  to  counter aX  its  own  meafures,  and  to  de'eat  the 
purpofe  bell  calculated  to  advance  its  glory.  But  God  is 
wile,  though  man  is  a  fool.  The  courfc  of  Providence  was 
uniform  and  conllant  :  It  not  only  chofe  the  weakeft  inftru¬ 
ments,  but  carefully  kept  out  of  their  hands  that  powerful 
weapon  of  words  which  their  adverfaries  might  fo  eafily 
have  wrefted  to  the  difhonour  of  the  gofpel.  Common 
ienie  tells  us,  that  the  ffyle  of  an  univerfal  law  fhould  re. 
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[rheology,  tain  what  is  common  to  all  languages,  and  neglect  what  is 
more  pccu-  pecul,'ar  to  each.  It  Ihould  retain  nothing  but  clearness 
r and  precision,  by  which  the  mind ''and  fentiments  of  the 
^  ,  writer  are  intelligibly  conveyed  to  the  reader.  This  quality 

is  cfTential,  invariably  the  fame,  and  independent  of  cuftora 
and  fafhion.  It  is  the  confequence  of  fyntax,  the  very  thing 
in  language  which  is  leaft  pofitive,  as  being  formed  on  the 
principles  of  philofophy  and  logic  :  whereas  all  befidcs,  from 
the  very  power  of  the  elements  and  fignification  of  the  terms 
to  the  tropes  and  figures  in  compofition,  are  arbitrary  ;  and, 
as  deviating  from  thefe  principles,  frequently  vicious.  But 
this  quality  of  clearnefs  and  precifion  eminently  diftinguifhes 
the  writings  of  the  New  Teliament  ;  infomuch  that  it  may 
be  eafily  fhown,  that  whatever  difficulties  occur  in  the  fa- 
cred  books  do  not  arife  from  any  imperfeft  information 
caufed  by  this  local  or  nominal  barbarity  of  flyle;  but  either 
from  the  fublime  or  obfeure  nature  of  the  things  treated 
of,  or  from  the  intentional  concifenefs  of  the  writers  ;  who, 
in  the  cafual  mention  of  any  thing  not  eflential  to  the  dif- 
penfation,  always  obferve  a  fludied  brevity.” 

After  much  ingenious  and  found  reafoning  on  the  nature 
of  language  in  general,  our  author  concludes,  that  the  style 
of  the  New  Teliament,  even  on  the  fuppofition  of  the  truth 
of  what  has  been  laid  to  its  diferedit,  is  fo  far  from  proving 
the  language  not  to  be  divinely  infpired,  that  it  bears  one 
certain  mark  of  that  original.  tC  Every  language  confifts 
of  two  diftindt  parts,  the  lingle  terms,  and  the  phrafes  and 
idioms.  Suppole  now  a  foreign  language  to  be  inllanta- 
neoufiy  introduced  into  the  minds  of  illiterate  men  like  the 
apoftles ;  the  imprelfion  mull  be  made  either  by  fixing  in 
the  memory  the  terms  and  {ingle  words  only  with  their  ligni- 
ficaticn,  as,  for  inftance,  Greek  words  correfponding  to  iuch 
or  fuch  Syriac  or  Hebrew  words ;  or  elfe,  together  with 
that  fimple  impreflion,  by  enriching  the  mind  with  all  the 
phrafes  and  idioms  er  the  language  fo  infpired.  But  to 
enrich  the  mind  with  the  peculiar  phrafes  and  idiom  of  a 
foreign  language,  would  require  a  pievious  impTtfiion  to  be 
made  of  the  manners,  notions,  falhions,  and  opinions,  of  the 
people  to  whom  that  language  is  native  ;  becaufe  the  idiom 
and  phrafes  arife  from  and  arc  dependent  on  thefe  manners. 
But  this  would  be  a  wade  of  miracles  without  iulficient 
caufe  or  occafion  ;  lor  the  Syriac  or  Hebrew  idiom,  to 
which  the  Jews  were  of  themfelves  enabled  to  adapt  the 
Greek  or  any  other  words,  abundantly  ferved  the  ufeful 
purpofes  of  the  gift  of  tongues,  which  all  centered  in  thofe 
tongues,  being  fo  fpoken  and  written  as  to  be  clearly 
understood.  Hence  it  follows,  that  if  the  flyle  of  the 
New  Teliament  were  indeed  derived  from  that  language 
which  was  miraculoufly  imprefTed  upon  the  apollles  on  the 
day  of  Pentecoft,  it  mult  be  juft  fuch  a  one  as  in  reality 
we  find  it  to  be  ;  that  is,  it  molt  confift  of  Greek  words  in 
*99  the  Syriac  or  Hebrew  idiom.” 

*  the*  Ho  ^  *ramec^ate  author  or  this  gift,  fo  neceffary  to  the 

Ghoft  "  propagation  of  the  gofpel,  was  the  Spirit  of  truth,  or  the 
Comforter,  who  is  the  Holy  Ghoft  and  the  third  perfon 
in  the  blelfed  Trinity.  That  there  are  three  perfons  in  the 
one  Godhead,  has  been  fhewn  at  large  in  a  former  fedlion 
of  this  article ;  and  that  the  Holy  Ghoft  is  one  of  theie 
three,  might  be  fafely  concluded  from  the  form  of  baptifm 
inftituted  by  Chrift  himfelf.  But  as  more  plaufible  objec¬ 
tions  have  been  urged  again!!  his  divinity  than  any  that  we 
have  met  with  again!!  the  divinity  of  Chrilt,  it  may  not 
be  improper  to  conlider  thefe  before  we  proceed  to  give 
an  account  of  the  graces  which  he  imparted  to  the  infant 
church,  and  of  the  apoftles  preaching  under  his  influence. 
By  the  Avian's  the  Holy  Ghoft  is  cogifidcred  a*  a  creature ; 
by  the  Socinians  and  modern  Unitarians,  as  they  call  them- 
fdves,  the  words  Holy  Ghojl  are  fuppofed  to  exprefs,  not  a 
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perfon  or  fpiritual  fubfiftence,  but  merely  an  energy  or  ope-  Thedogy, 
ration,  a  quality  or  power,  of  the  Father,  whom  alone  they 
acknowledge  to  be  God.  If  this  do£lrine  can  be  confuted,  ’ 

the  Arian  hypothelis  will  tall  to  the  ground  of  iilelf  ;  for  — y— J 
it  is  not  conceivable  that  any  infpired  teacher  fhould  command 
his  followers  to  be  baptized  in  the  name  of  the  lelf-exiltent 
God  and  two  creatures.  100 

It  is  admitted  by  the  Socinians  themfelves,  that  in  the  Objections, 
feriptures  many  things  are  fpoken  of  the  Holy  Ghoft  which 
can  be  properly  predicated  only  of  a  perfon  ;  but  the  in¬ 
ference  drawn  from  this  concelfion  they  endeavour  to  in¬ 
validate  by  obferving,  that  in  feripture  there  are  likevvife 
exDrefiions  in  which  things  are  predicated  of  abftradl  virtues, 
which  can  be  literally  true  only  of  fuch  perfons  as  pra&ile 
thefe  virtues.  Thus  when  St  Paul  fays*,  that  “  charity  *  1  Cor. 
fuffereth  long  and  is  kind,  charity  envieth  not,  charity  xlIh  4  s*’ 

vauuteth  not  itfelf,  is  not  puffed  up,  &c.”  we  cannot  fup- 
pofe  his  meaning  to  be,  thaf  thefe  a&ions  are  performed  by 
charity  in  the  abftracft,  but  that  every  charitable  peifon,  in 
confequence  of  that  one  Chriftian  grace,  luffereth  long  and 
is  kind,  envieth  not,  vaunteth  not  himitlf,  and  is  not  puffed 
up,  & c.  In  like  manner,  fay  they,  perlonal  a&ions  are  at¬ 
tributed  to  the  Holy  Ghoft,  which  itfell  is  no  perfon,  but 
only  the  virtue,  power,  or  efficacy,  of  God  the  Father  ; 
becaufe  God  the  Father,  who  is  a  perfon,  performs  fuch 
adlions  by  that  power,  virtue,  or  efficacy,  in  himfelt,  which 
is  denominated  the  Holy  Ghoft.  i  hus  when  we  read  J  f  Adh  x, 
that  “the  Spirit  faid  unto  Peter,  Behold  three  men  leek1??*0* 
thee ;  arife  therefore  and  get  thee  down,  and  go  with  them, 
doubting  nothing,  for  I  have  lent  them  we  mull  under- 
itand  that  God  the  Father  was  the  perfon  who  fpoke  thefe 
words  and  fent  the  three  men  ;  but  becaufe  he  did  fo  by 
that  virtue  in  him  which  is  called  the  Spirit,  therefore  the 
Spirit  is  faid  to  have  fpoken  the  words  and  lent  the  men. 

Again,  when  “the  Holy  Ghoft  faid  ||  to  tho'e  at  Antioch, 

Separate  ire  Barnabas  and  Saul  for  the  work  vvhereunto  I 
have  called  them ; '*  we  are  to  conceive  that  it  was  God  the 
Father  who  commanded  the  two  apoftles  to  be  leparated 
for  the  work  to  which  he  had  called  them  ;  but  becaufe  he 
had  done  all  this  by  that  power  within  him  which  is  called 
the  Holy  Ghoft,  therefore  his  words  and  actions  are  attri¬ 
buted  to  the  Holy  Ghoft,  juft  as  long-fnffering  in  men  is 
attributed  to  charity.  10r 

This  reafoning  has  a  plaufible  appearance,  and  would  be  Arffwered# 
of  much  force  were  all  the  adfions  which  in  feripture  are 
attributed  to  the  Holy  Ghoft  of  fuch  a  nature  as  that  they 
could  be  fuppofed  to  have  proceeded  from  the  perfon  of 
God  the  Father  in  confequence  of  any  particular  power 
or  virtue  in  him  ;  but  this  is  far  from  being  the  cafe.  Thus 
“  the  Spirit  is  faid  f  to  make  intercelfion  for  us  but  with  f  Rom. 
whom  can  we  fuppofe  God  the  Father,  the  fountain  of  di-vm*  26 * 
vinity,  to  intercede  ?  Our  Saviour  allured  j  his  difciples,  jojin 
that  the  Father  would,  in  his  name,  fend  to  them  the  Holyxiv.  16. 
Ghoft,  who  is  the  Comforter;  that  he  would  himfelf  ftndxv.  a6. 
the  Comforter  unto  them  from  the  Father  ;  that  the  Coin-xv*-  *3»  j4j 
forter  Ihould  not  fpeak  of  himfelf,  but  fpeak  only  what  he1**’ 
fhould  hear  ;  and  that  he  Ihould  receive  of  Clirift’s,  and 
fhew  it  unto  them.  But  we  cannot,  without  blafphemy 
and  abfuidity,  fuppofe  that  the  Father  would,  iu  the  name 
of  Chrift,  fend  himfelf ;  that  the  Son  would  fend  the  Fa¬ 
ther  from  the  Father  ;  that  the  Father  would  not  fpeak 
of  himfelf,  but  fpeak  only  what  he  heard  ;  or  that  either 
the  Father  in  perfon,  or  a  quality  of  the  Father,  Ihould 
receive  any  tiling  of  Chrift  to  Ihew  unto  the  apoftles. 

The  fagacity  of  Socinus  perceived  the  force  ot  fuch  ob- 
je£!ions  as  thefe  to  his  notion  o!  the  Holy  Ghoft,  being 
nothing  more  than  the  power  of  the  Father  perfonifiedj 
and  therefore  he  invented  another  profopopeia  to  ferve  his 
3  P  a  purpofe 
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Theobgjr,  purpofe  in  the  interpretation  of  thofe  texts  to  which  this 
znorep  cu  _ 1  .  1  l-.fj  o  •  •  r  ^  ,  /r  i  n 


mere  pvcu 
liarly  Chri¬ 
fl  an. 


§  Fauji . 
Socinus  in 
Fefp.  ad 
JVi;karty 

cap.  10. 


one  cannot  be  applied,  (i  The  Spirit  of  God  (fays  he  §) 
may  be  confidered  either  as  a  property  or  power  in  God, 
or  as  the  things  on  which  that  power  is  working.  When 
taken  in  the  former  fenfe,  the  Spirit,  where  any  perfonal 
attribute  is  given  to  it,  means  God  the  Father  ;  when  taken 
in  the  latter  fenfe,  it  means  the  man  on  whom  the  power 
of  the  Father  is  working  ;  who,  as  long  as  he  is  afte&ed 
by  that  power,  is  therefore  called  the  Spirit  of  God  and 
he  quotes,  we  think  mod:  abfurdly,  the  tenth  verfe  of  the 
fecond  chapter  of  the  firft  epiftle  to  the  Corinthians,  as  a 
text  in  which  by  the  Spirit  is  meant  an_infpired  man  who 
could  fearch  all  things,  yea,  even  the  deep  things  of 
God. 

How  his  modern  followers,  who  deny  the  plenary  infpi- 
ration  even  of  Chrifl,  will  relifli  fuch  a  degree  of  infpiration 
as  this,  which  raifes  mere  man  to  a  temporary  equality 
with  God,  we  know  not;  but  leaving  them  to  fettle  the 
difpute  with  their  mailer  as  they  befl  can,  we  {hall  produce 
one  cr  two  paffages  in  which  perfonal  attributes  are  given 
to  the  Spirit  of  God,  when  it  is  impoffible  to  conceive  that 
Spirit  either  as  a  power  inherent  in  the  Divine  Father,  or 
as  the  perfon  on  whom  that  power  is  opeiating.  We  need 
not  bring  new  texts  into  view,  as  fome  of  thofe  already 
quoted  will  ferve  our  purpofe.  When  our  Saviour  pro- 
mifes  that  the  Holy  Ghojl ,  the  Comforter ,  the  Spirit  of  truth , 
ihould  be  fent  by  the  Father  and  the  Son  to  the  apoflles, 
we  have  Len,  that  by  this  Spirit  he  could  not  mean  the 
Father  or  a  property  of  the  Father  ;  neither  could  he  pof- 
flbly  mean  the  apoflles  themfelves,  unlefs  we  are  to  fuppofe 
that  the  Father  and  the  Son  fent  St  Peter  to  St  Peter,  and 
that  St  Peter,  fo  fent,  came  to  St  Peter  !  Again,  when  Chrifl 
faith  of  the  Holy  Ghofl,  “  he  fhall  receive  of  mine,  and  fhall 
fhevv  it  unto  you,”  he  could  not,  for  the  reafon  already 
affigned,  mean  by  the  Holy  Ghofl  the  Father  or  the  power 
of  the  Father  ;  and  furely  his  meaning  was  not,  that  f*.e 
apoflles,  under  the  influence  of  the  power  of  the  Father, 
fhould  receive  fomething  and  fhew  it  each  to  himfelf !  The 
Holy  Ghofl  therefore  is  unqueflionably  a  perfon  ;  for  tho* 
there  are  many  paflages  of  feripture  in  which  the  gifts  of 
the  Holy  Ghcfl  are  called  the  Holy  Ghojl ,  they  are  fo  cal¬ 
led  by  a  very  common  figure  of  fpeech,  in  which  the  effedl 
receives  the  name  ofits  caufe:  and  fince  this  perfon  is  joined 
with  the  Father  and  the  Son  in  the  formula  of  Cirri  Hi  an 
baptifm ;  fince  they  who  lied  to  the  Holy  Ghofl  are  faid  f 
to  have  lied  unto  God  ;  fince  blafphemy  againft  him  is  a 
.  j^jark  ^more  he*nous  offence  than  the  faint  fin  againil  even  the  Fa* 
28,  2cj.  iher  or  the  Son  f ;  and  fince  it  was  by  the  operation  of  the 
Holy  Ghofl  that  Jefus  Chrifl  was  conceived  of  the  Virgin 
Mary,  and  even  on  that  account  j-  called  the  Son  of  God — 
it  follows  undeniably,  that  the  Holy  Ghofl:  is  God,  of  the 
fame  fubftance  with  the  Father  and  Son. 

It  was  this  divine  Spirit  which,  on  the  day  of  Pentecoft, 
cul©*jfly  apoflles  with  the  knowledge  of  different  lan- 

fbudefi  m  gHaRes ;  and  as  thefe  were  given  only  to  enable  them  to 
the  prirci-  preach  the  gofpel  to  every  creature,  it  can  admit  of  no 
pu  s  ol  reli¬ 
gion* 
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doubt  but  that  he,  who  fo  amply  provided  the  means  of  The  >1  >gyi 
preaching,  would  take  care  that  the  gofpel  fhould  be  preached  mnrc  1*cu- 
in  purity.  Our  Saviour  had  told  his  apoflles  that  the  Com-1'*'1/  ChlL 
forter  would  guide  them  into  all  the  truth  (  U(  racrav  tkv  1  *'*  ^ 

aXw5f‘av)>  and  bring  all  things  to  their  remembrance,  whatfoever 
lie  had  faid  unto  them;  but  if  they  bad  not  comprehended 
the  meaning  of  what  he  faid,  the  bare  remembrance  of  his 
faymgs  would  have  been  of  little  importance.  That  before 
this  miraculous  (bedding  abroad  of  the  Spirit  they  had  but 
a  very  imperfeft  knowledge  of  his  dodrines,  and  of  the 
purpofe  for  which  he  had  come  into  the  world,  is  apparent 
from  that  unfcafonable  queflion  which  they  put  to  him 
when  affembled  to  witncfs  his  glorious  afcenfion  ;  “  Lord, 
wfk  thou  at  this  time  reftore  again  the  kingdom  to  Ifrael?,, 

Their  minds  Hill  cherifhed  with  fondnefs  the  vain  pro-Thei? 
fpeftof  temporal  power;  but  after  the  day  of  Pentecofl  great  need 
they  were  dire&ed  to  nobler  objedls.  From  the  fame  Spirit  fuch  in. 
they  received  diverfities  of  gifts  befide3  that  of  language  ; ftru6lion’ 
for  we  are  allured  by  St  Paul  *,  when  fpeaking  of  the  early  *  *  Cor. 
converts  to  Chriflianity  in  general,  that  “  to  one  was  given™* 
by  the  Spirit  the  word  of  wisdom;  to  another  the  word 
of  knowledge  by  the  fame  Spirit ;  to  another  faith  by 
the  fame  Spirit  ;  to  another  the  gifts  of  healing  by  the 
fame  Spirit  ;  to  another  the  working  of  miracles  ;  to 
another  prophecy;  to  another  discerning  of  Spirits  ; 
to  another  divers  kinds  of  toncues  ;  to  another  the  in¬ 
terpretation  of  tongues  :”  and  thefe  gifts,  which  were 
federally  divided  either  among  private  Chriftians  or  among 
the  inferior  orders  of  miniflers  in  the  church,  we  have  rea¬ 
fon  to  believe  were  all  bellowed  in  a  greater  or  lefs  degree 
upon  each  of  the  apoflles. 

Men  thus  endowed  were  well  qualified  to  declare  unto 
the  world  all  the  council  of  God.  By  the  word  of  nvifdom 
they  communicated  to  the  Gentile  nations  a  pure  fyflem 
of  what  is  called  natural  religion ;  turning  them  from  the 
vanity  of  idols  to  the  worlhip  of  the  living  God  :  by  the 
word  of  knowledge,  they  preached  the  great  doClrines  of 
revelation  both  to  Jews  and  Gentiles,  {hewing  'them  that 
there  is  none  other  name  under  heaven  given  unto  men 
whereby  they  may  be  faved  than  the  name  of  Jefus  Chrifl  (l); 
and  by  their  gifts  of  healing  and  of  miracles ,  Sec,  they'  were 
enabled  to  prove  unanfwerably  that  their  do&rines  were 
divine.  They  jtaught  everywhere  the  unity  of  God,  the 
creation  of  the  world,  the  fall  of  man,  the  neceflity  of  re¬ 
demption,  the  divinity  of  the  Redeemer,  his  facrifice  on  the 
crofs  to  reftore  mankind  to  their  forfeited  immortality,  and 
the  terms  of  the  new  covenant  into  which  they  had  through 
him  been  gracioufly  admitted  by  God. 

Such  a  view  as  our  limits  would  admit  of  we  have  given 
of  all  thefe  d06lrir.es,  except  that  which  refpedls  the  terms 
of  the  gofpel  covenant  ;  but  thefe  being  explicitly  dated 
only  by  St  Paul  and  St  James,  we  could  not  till  now  inve- 
ftigate  them,  without  violating  the  hiftoriial  order  into 
which,  for  the  fake  of  perfpicuity,  we  have  digefted  the  ft> 
veral  parts  of  this  flioit  fyftero.  Our  Saviour  himfelf  ha3 
indeed  taught  with  great  plainnefs  the  neceflity  of  faith  and 

baptifm. 


(^)  h  \s  not  perhaps  eafy  to  determine  what  is  here  meant  by  the  word  of  wisdom  and  the  word  of  knowledge, 
as  diftingiiifned  from^each  other.  By  the  former  (xoyo?  «*«**),  bifhop  Warburton  underftands  all  the  great  principles  of 
natural  religion.  .  u  i  lie  ancients  (fays  he)  ufed  the  word  <*■»?*«  in  this  peculiar  fenfe  ;  it  is  ufed  in  the  fame  fente  by 
St  Paul  in  Col.  iv.  5.  ;  and  we  can  hardly  give  it  any  other  in  the  place  before  us,  where  we  fee  the  word  of  wifdom 
diflinguifhed  from  the  word  of  knowledge  yvucri&s ),  which  evidently  means  all  the  great  principles  of  revelation  ; 

the  term  ie  being  as  peculiarly  applied  by  Chrifl ian  writers  to  revealed  religion  as  0”?**  is  by  the  Gentiles  to  the  natu¬ 
ral.  St  Paul  ufes  the  word  in  this  fenfe  in  2  Cor.  xi.  6.  where  he  fays,  tStvhnc  r p  a oya  ou  r«  yvua-u  •  and  St 

Peter  in  his  firft  epiftle,  chap.  iii.  verfe  7.  Hence  thofe  early  heretics,  who  fo  much  deformed  the  fimplicity  and  purity 
of  the  Chriiliaii  faith  by  vifionary  pretences  to  fupenor  knowledge  of  revelation,  took  from  this  word  the  name  &S 
Gnomics.  ’  See  Worlur  ton's  Sermon  oh  the  Office  and  Operation  of  the  Holy  Ghojl * 
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Thtolojy  baptiTm  to  the  falvation  of  thofe  who  have  an  opportunity 
niore  }  tcu;  0f‘ hearing  the  gofpel  preached  with  power  (fee  Bap- 
liarly  Chu  TlgMj  .  anrj  [n  ys  fermon  on  the  mount,  which  is  fuch  a 
lecture  of  ethics  founded  on  religion  as  the  Son  of  God  on¬ 
ly  could  have  delivered,  we  learn,  that  “  un-left  our  righte¬ 
oufnefs  /hail  exceed  the  righteoufnefs  of  the  Scribes  and 
Pharifees,  we  fhall  in  no  cafe  enter  into  the  kingdom  of 
heaven  ;  that  not  every  one  who  faith  unto  Chrift,  Lord, 
Lord,  (hall  enter  into  the  kingdom  of  heaven,  but  he  who 
doth  the  will  of  his  Father  who  is  in  heaven  ;  and  that  ma¬ 
ny  will  fay  to  him  at  the  day  of  judgment,  Lord,  Lord,  have 
we  not  prophefied  in  thy  name  ?  and  in  thy  name  done  ma¬ 
ny  wonderful  works  ?”  which  could  not  be  done  without 
faith  5  “  to  whom  he  will,  notwithflanding,  fay,  Depart  from 
me,  ye  that  work  iniquity  $.”  St  Paul,  however,  Teems  to 
attribute  our  juftification  to  the  bare  a&  of  believing;  for  he 
repeatedly  allures  us,  “  that  a  man  is  juftified  by  faith  with¬ 
out  the  deeds  of  the  law while  St  James,  on  the  other 
hand,  affirms,  “  tliat  by  works  a  man  is  juftified,  and  not  by 
faith  only.” 

This  apparent  difference  in  the  language  of  the  two 
apoflles,  for  we  hope  to  (how  that  it  is  only  apparent,  has 
produced  among  divines  opinions  really  different  refpedting 
the  j uflification  of  Chriftians  ;  and  the  principal  of  theie 
opinions  it  is  our  duty  to  Hate.  But  previous  .to  this,  it 
will  be  neceflary  to  afeertain  the  meaning  of  the  word  jujli- 
Jicallon  ;  for  we  are  lorry  to  fay,  that  for  want  of  accurate 
definitions,  many  theological  controveriies  are  nothing  bet¬ 
ter  than  empty  logomachies  ;  and  perhaps  againft  no  contro- 
verfy  can  this  charge  be  brought  with  greater  truth  than 
againft  that  which,  in  the  end  of  the  lad  century  and  in  the 
beginning  of  the  prefent,  was  fo  violently  agitated  concern¬ 
ing  the  cavfts ,  the  irjlruments ■,  and  the  conditions ,  of  juftifica- 
*04  tion. 

Meaning  Between  pardon  of  fin  an  A  jujlification  there  is  fo  clofe  a 
©f  juflifica-  connexion,  that  many  writers  feem  to  confider  the  terms  as 
fynonymous,  and  to  infer,  that  he  who  is  pardoned  is  ipfo 
jatie  juftified.  That  every  Chridian,  who  fhall  be  pardoned 
at  the  judgment  of  the  great  day,  will  likewife  be  juftified, 
is  indeed  true;  but  in  propriety  of  fpeech,  jujlification  is  a 
word  of  very  different  import  from  pardon ,  and  will  entitle 
the  Chriftian  to  what  mere  pardon  could  not  lead  him  to 
expe&.  An  innocent  perfon,  when  falfely  accufed  and  ac¬ 
quitted,  is  jifilified  but  not  pardoned ;  and  a  criminal  may  be 
pardoned,  though  he  cannot  be  juftified  or  declared  innocent. 
A  man  whofe  fins  are  pardoned  1*3  free  from  punifhment ; 
but  the  juftified  Cliriftian  is  entitled  to  everlafting  life,  hap- 
pinefs,  and  glory.  If  we  were  only  pardoned  through 
Chrift,  we  fhould  indeed  efcape  the  pains  of  hell,  but  could 
have  no  claim  to  the  enjoyments  of  heaven  ;  for  thefe,  being 
more  than  the  moil  perfect  human  virtue  can  merit,  muft 
be,  what  in  the  Scriptures  they  are  always  faid  to  be,  “  the 
gift  of  God  through  Jefns  Chrift  our  Lord.”  Hence  it 
is  that  St  Paul,  diftingu idling,  as  we  have  done  upon  his  au¬ 
thority,  between  mere  remiffion  of  fins  and  jollification  of 
|  Romans  life,  declares  that  46  Jefus  our  Lord  was  delivered  for  our 
av‘  offences,  and  raifed again  for  our  j unification.” 

The  word  juftification,  as  ufed  both  by  St  Paul  and  St 
James,  lias  been  very  generally  confidered  as  a  forenfic  term 
expreffing  the  fentence  of  a  judge.  The  moft  eminent  re- 
*  £»*-  formed  divines  of  §11  denominations*,  and  even  many  of  the 
t>or::h}  Bufl \  llomanifls  themfelves,  have  ftrenuoufly  contended,  that  this 
Warburton  *tS  Seilu^ie  fenfe,  when  it  is  diftinguifhed  from  mere  re- 
j 9everit?get  *  m®on  of  fins,  regeneration,  and  fandtification  ;  and  if  fo, 
Yttring.  1,  it  will  fignify  God’s  pronouncing  a  perfon  jvjl ,  either  as  be- 
GUl,  &c.  rug  perfectly  blamelefs,  or  as  having  fulfilled  certain  condi¬ 
tions  required  of  him  in  the  Chriflian  covenant.  But  that 
44  there  is  not  a  juft  man  upon  earth,,  who  doth  good  and 
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fmnetli  not,”  is  made  known  to  us  by  the  moft  complete  Theology, 
evidence  poffible,  the  joint  dictates  of  our  own  confciences|?°j® 
and  of  divine  revelation  ;  and  therefore  whofoever  is  pro-  ftian. 
tiounced  juft  by  the  Judge  of  all  the  earth,  mull  be  fo,  ei-  — — y — i 
ther  becaufe,  though  not  absolutely  blamelefs,  he  has  per¬ 
formed  the  conditions  required  of  him  in  the  covenant  of 
grace,  or  becaufe  Chrift  has  fulfilled  all  righteoufnefs  in  hi3 
ftead.  205 

If  this  be  the  Scripture  notion  of  juftification,  it  rauft  be  ft  is  a  fo* 
wholly  the  a of  God,  and  cannot  be  the  effe&  cither  ofren^lc 
©ur  faith  or  of  our  virtue.  Accordingly,  we  are  faid  by 
the  apoftle  to  be  juftified  freely  by  his  grace  through  the 
redemption  that  is  in  jefus  Chrift  ;  whom  God  hath  Jet  forth 
to  be  a  propitiation  through  faith  in  his  blood  j~.  Theadtf  Rom.  lii, 
of  juftification  therefore  proceeds  from  the  divine  phiftn-a4» 
thropy,  and  cannot  be  performed  by  the  inftrumentality  of 
faith  ;  for  it  is  not  God,  but  man,  who  believes;  and  man  is 
not  the  juftifier  of  himfelf.  To  talk  of  any  kind  of  inflru* 
merit  of  juftification  befides  the  propitiation  fet  forth  by 
Go!,  is  indeed  to  make  ufe  of  very  improper  language  : 

“  Omnis  caufa  inftrumentaiis  (fays  Bifhop  Bull  ji),  fuo  mo-f  Harmonla 
do  in  effe&um  influit,  eique  effedti  produdio  proprie  attn-^^/7^ 
bui  poteft.  Jam  vero,  cum  juftificatio  nihil  aliud  fit  quamcal>‘  n‘  *  ^ 
gratiofus  Dei  aftus,  quo  peccata  noflra  nobis  condonet,  ac 
nos  ad  falutem  acceptet,  vaide  abfurdum  effet  dicere,  vel  fi- 
dem,  vel  opera  noftra,  vel  quidvis  aliud  noftri  aut  remittere 
peccata  noftra,  aut  perfonas  noftras  aGceptare  ;  quod  tamen, 
ii  inftrumentaiis  caufa  juftificationis  Tides  fit,  plane  dicendum 
effet.” 

In  this  fentiment  of  the  illuftrious  Bifhop  of  St  David's,, 
fome  of  the  moft  eminent  divines  both  among  the  Calvinifta 
and  Arminians  agree  ;  and  indeed  it  is  not  eafy  to  be  con¬ 
ceived  how  any  man  can  entertain  a  different  fentiment, 
when  confidering  juftification  in  its  proper  fenfe.  Many, 
however,  have  chofen  to  treat  of  juftification  not  only  in  the 
adtive  fenfe,  as  it  is  the  .adt  of  God,  for  all  admit  that  it  is 
he  who  juftifies ;  but  likewife  in  a  paffive  fenfe,  as  it  means 
our  privilege- or  pfffejfiion  holder  of  him,  when  we  are  faid  to 
be  juftified  by  his  grace.-  In  this  view  of  the  fubjedl  they 
may  talk,  with  fufficient  propriety,  of  an  infirument  of  ju¬ 
ftification,  not  as  the  mean  by  which  it  is  conveyed,  but  as 
the  medium  through  which  it  is  received  by  the  true  Chri- 
Ilian.  And  hence  it  follows,  that  the  Dodtors  Waterland  and 
Wftvburton,  of  whom  the  former  was  not  a  thorough  Cal- 
vinift,  and  the  latter  was  a  profefTed  Armmian,  ftrenuoufly 
maintain  the  dodtrine  of  the  W eftminfter  Confeffion,  that 
“  faith  receiving  and  refting  on  Chrift  is  the  alone  inftru- 
raent  of  juftification  ;  though  it  cannot  be  alone  in  the  per¬ 
fon  juftified,  but  muft  ever  be  accompanied  with  all  other 
faving  graces,  and  be  a  faith  which  worke.th  by  love.” 

But  notwithftanding  this  agreement  between  the  leaders 
of  the  rival  fe£s,  they  have  found  abundant  matter  of  con- 
troverfy  refpe£ling  faith  and  works,  in  deciding  the  great 
queftion,  “  Whether,  when  God  juftifies  man,  he  confider^ 
him  as  abfolutely  righteous  on  account  of  Chrifl's  righte- 
oufnefs  performed  in  his  ftead;  or  only  as  juft,  becaufe  he 
has  fulfilled  the  conditions  of  the  covenant  of  grace,  which 
does  not  require  of  him  perfe&  right eoufnefsf”  The  former 
is  the  doftrine  of  the  more  rigid  Calvin  ills,  the  latter  that  of 
the  Arminians  or  Remonftrants. 

“  A  notion  (fays  Dr  Gill  J)  obtained  fome  yeaas  ago,  \  Body  of 
that  a  relaxation  of  the  .law  and  the  feverities  of  it  has  been  Divinity t 
obtained  by  Chrift;  and  a  new  law,  a  remedial  law,  n  law  of^01*11;. 
milder  terms,  been  introduced  by  him,  which  ia  the  gofpel  5 c^p 
the  terms  of  which  are,  faith,  repentance,  and  new  obedi-j  j. 
ence  ;  and  though  thefe  be  imperfedl,  yet,  being  fincere,  they 
are  accepted  by  God  in  the  room  of  a  perfcdl  righteoufnefs. 

But  every  article  of  this  fcherae  (continues  hej  is  wrong; 

1  for. 
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Theology,  for  the  law  is  not  relaxed,  nor  any  of  its  feverities  abated  ; 

iTariy  Chrh  c.ame  not  to  deftr0D  but  to  fulfil  it  ;  and  theiefore 

fti an.  '  ^  squires  the  fame  holy,  juft,  and  good  things,  as  ever. 
Nor  is  the  gofpel  a  new  law.  There  is  nothing  in  it  (he 
fays)  which  looks  like  a  law ;  for  it  has  no  commands  in  it, 
but  all  promifes,  being  a  pure  declaration  of  grace  and  ial- 
vation  by  Chrift  ;  nor  are  faith,  repentance,  and  new  obe- 
dience,  required  by  it  as  conditions  of  man's  acceptance 
with  God.  Faith  and  repentance  are  gofpel  doctrines,  and 
parts  of  the  gofpel  miniftry ;  they  are  graces,  and  not  terms 
required  to  be  performed  by  men  of  themfelves,  Faith  is 
the  gift  of  God,  and  repentance  is  a  grant  fiom  him.  It  is 
rot  true  (continues  our  author)  that  God  will  accept  of  an 
imperfedl  righteoufnefs  in  the  room  oi  a  perfedLone  ;  r.or 
can  any  thing  more  highly  refiedl  upon  the  juftice  and 
truth  of  God,  who  is  the  judge  of  all  the  earth,  than  to 
fuppofe  that  he  can  ever  account  that  as  a  righteoufnefs 
which  is  not  one.” 

Flavu^g  thus  proved  by  arguments  which  were  almoft 
in  the  fame  words  ftated  long  before  by  Bifhop  Beveridge 
Thoughts  of  t^iat  t^le  £°fpel  *s  no  relaxation  of  the  law,  he  proceeds  to 
Religion.  lay  down  his  own  notions  of  juftification,  of  which  (he  fays) 
“  the  foie  matter,  or  that  for  the  fake  of  vvhich  a  finner  is 
juftified  before  God,  is  the  ri,  hteoufnefs  of  Cluift — that 
which  he  did  and  fuffered  on  earth,  in  our  nature,  in  our 
ftead,  and  as  our  reprefentative.  This  is  commonly  called 
his  adlive  and  paflive  obedience  ;  and  when  the  purity  an*d 
holinefs  of  his  own  nature  was  added  to  it,  the  whole 
made  up  the  tou  votuov 9  the  right eoufntfs  of  the  law, 

which  was  fulfilled  by  liim  as  the  head  and  reprefentative  of 
his  people  *  ;  for  whatever  the  law  reouired  is  neceffary  to  a 
finner’s  juftification  before  God,  and  it  required  of  finners 
more  than  it  did  of  man  in  innocence.  Man  was  created 
with  a  pure  and  holy  nature,  conformable  to  the  pure  and 
holy  law  of  God  5  and  it  was  incumbent  on  him  to  continue 
fo,  and  to  yield  in  it  perfedl  and  finlefs  obedience;  in  the  fai¬ 
lure  whereof  he  was  threatened  with  death.  Man  did  fail ; 
by  which  his  nature  was  vitiated  and  corrupted,  and  his  obe¬ 
dience  became  faulty  and  imperfect.  He  therefore  became 
liable  to  the  penalty  of  the  law,  and  flill  perfedl  obedience 
was  lequired  of  him.  To  the  juftification  of  a  finner  there¬ 
fore  is  required  the  molt  complete  obedience,  adlive  and  paf- 
five  ;  or,  in  other  words,  purity  of  nature,  perfect  obedi¬ 
ence?  and  the  fufferings  of  death  ;  all  which  meet  in  Chiift, 
the  repiefentative  of  his  people,  in  whom  they  are  juftified. 

1  here  are  indeed  fome  divines  (continues  our  author)  who 
exclude  the  adlive  obedience  of  Chrift  from  being  any  part 
of  the  righteoufnefs  by  which  men  are  juftified.  They  al¬ 
low  it  to  have  been  a  condition  requifite  in  him  as  a  Media- 
tor,  qualifying  him  for  his  office  ;  but  deny  that  it  is  the 
matter  of  juftification,  or  reckoned  for  righteoufnefs  to 
man.  But  without  the  adlive  obedience  of  Chrift  the  law 
would  not  be  fatiV  ed  ;  the  language  of  which  is,  Do  and 
live  ;  and  unlels  its  precepts  be  obeyed,  as  well  as  its  pe¬ 
nalty  endured,  it  cannot  be  fatisfied  ;  and  unlefs  it  be  ftitis- 
fied,  there  can  be  no  juftification.  if  therefore  men  areju. 
flified  by  the  righteouinefs  of  Chrift,  it  muft  be  by  his  ac¬ 
tive  obedience  imputed  and  made  over  to  than,  fo  as  to  be¬ 
come.  then's,  even  as  D  v:d  defcrlbeth  the  blejfednefs  of  the 
*  Rom  iv.  ™afl  unlf  vjh.m  G  ,d  imputed:  righteoufnefs  without  works  * 


o  L  O  G  Y, 


*  Rom. 
Sriii.  4, 


Vm  II, 

ChnJ),  the  righteoufnefs  which  is  of  Godly  Faith  But  Theory 
by  fuch  a  righteoufnefs  as  this  a  man  cannot  be  juftified  in1l1orep  cq! 
any  other  way  than  by  ail  imputation  or  it  to  him.  Whence lia  jf. 
it  follows,  that  4  as  by  one  man1  s  di  (obedience  many  were  made  1 
finners  by  imputation,  fo  by  the  obedience  of  one  Jh  ill  many  le\ TST* 
made  righteous,  by  having  that  obedience  placed  to  their  ac- 1!*‘  8,  9, 
count.  ” 

As  this  author  properly  confiders  juftification  as  the  ad 
of  God,  he  does  not  approve  of  the  language  in  which  faith 
is  called  the  inftrument  either  of  conferring  or  recefvino-  it. 


and  Mediator  jefus  Chrift,  is  revealed  from  faith  to  faith  in  b'",k  “• 

i  n  •  i'  ^  _  u 


& 


1.  hat  this,  is  really  the  way  in  which  men  are  juftified,  our 
author  thinks  evident,  becaufe  they  muft  be  juftified  eiiher 
by  an  inherent  or  by  a  imputed  righteouinefs  ;  but  they 
cannot  be  juftified  by  their  own  inhtrent  righteoufnefs,  for 
that  is  impertedl,  and  therefore  net  juiti  ying.  Hence  the 
apoftle  4  counts  all  things  but  dune ,  that  he  may  win  Chrift 
rand  be  found  in  him;  not^liavim?  his  own  righteouinefs, 
V/hich  is  of  tke  law,  but  that  which  is  through  the  faith  of 


the  cverlafting  gofpel  J  ;  and  therefore  muft  be  before  it  is|  K.om,i, 
revealed,  and  before  the  faith  to  vvhich  it  is  revealed.  Faith  17. 
is  that  grace  whereby  a  foul,  having  feen  its  guilt  and  its 
want  of  righteouinefs,  beholds  in  the  light  of  the  Divine 
Spirit  a  complete  righteoufnefs  in  Chrift,  renounces  its 
own,  lays  hold  on  that,  puts  it  on  as  a  garment,  rejoices  in 
it,  and  glories  of  it ;  the  Spirit  of  God  witneffing  to  his  fpi- 
rit  that  lie  is  a  juftified  perfon  :  and  fo  he  is  evidently  and 
declaratively  4  juftified  in  the  name  of  the  Lord  Jeius,  and 
by  the  Spirit  of  our  God  f ’.  Faith  adds  nothin  ?  to  thef  iCor.vi; 

ffe-y  only  to  the  bene  effe  of  juftification;  which  is  a  complete^, 
adl  in  the  eternal  mind  of  God,  without  the  being  or  con- 
fideration  of  faith,  or  any  forefight  of  it.  In  the  account 
of  God,  a  man  is  as  much  juftified  before  his  faith  as  after 
it;  and  after  he  does  believe,  his  juftification  depends  not 
on  his  adls  of  faith,  for  though  we  believe  not ,  yet  God  abides 
faithful  to  his  covenant- engagements  with  his  Son,  by  whofe 
furety  (hip- righteoufnefs  the  eledl  are  juftified  ;  but  by  faith 
men  have  a  comfortable  fenfe,  perception,  and  apprehenfion, 
of  their  jufti’: cation,  and  enjoy  that  peace  of  foul  which  re- 
fults  from  it.  It  is  by  that  only,  under  the  teftimony  of  the 
Divine  Spirit,  that  they  know  their  fntereft  in  it,  and  can 
claim  it,  and  fo  have  the  comfort  of.it.” 

T.  hough  this  language  differs  from  that  of  the  Weftmin- 
fter  Confeffion,  the  author  feems  not  to  teach  a  different 
dodlrine  ;  for  if  faith  be  that  grace  by  which  a  foul  le- 
nounces  its  own  righteoufnefs,  and  lays  hold  of  Chrift’s, 
which  it  puts  on  as  a  garment,  it  muit  be  that  very  thing 
which  the  compilers  of  the  Confeffion  meant  by  their  defini¬ 
tion  of  faith  receiving  and  reftino  on  Chrift  and  his  righte-. 
oufnefs,  when  they  called  it  44  the  alone  inftrument  of  jufti¬ 
fication.”  Accordingly  our  author  elfe where  *  teaches,*  j 
that  44  true  faith  in  fenfible  finners  affents  to  Chrift  and  em-  Pro  fatal 
braces  him,  not  merely  as  a  Saviour  of  man  in  general,  but  ^vinity, 
as  a  fpecial  iuitable  Saviour  for  them  in  particular.  It  pro- ^rk  ^ 
ceeds  upon  Chrift’s  being  revealed  in  them  as  well  as  to‘ 
them,  by  the  fpirit  of  wifdom  and  revelation,  in  the  know¬ 
ledge  of  him  as  a  Saviour  that  becomes  them.  It  comes 
not  merely  through  external  teachings  by  the  hearing  of  the 
word  from  men  ;  for  no  man,  faith  our  bleffed  Lord,  can 
come  to  me  except  the  Father  draw  him  ;  but  fuch  fouls  as 
are  thus  drawn,  having  heard  and  learned  of  the  Father,  be- 
lieve.  not  only  in  the  dodlrine  of  Chrift,  but  alfo  in  hhnftlf 
trufting  in  him  alone  for  everlaftmg  life  and  falvation.”  ^ 

Were  it  not  that  this  author,  in  every  thin^  that  he  And  of  the 
writes,  has  an  eye  to  the  dodlrine  of  election  and  reproba- mort  mo¬ 
tion,  which  he  ferews  up  to  a  greater  height  than  aln  o I  (le.rj!te  Af' 
any  other  divine  with  whole  works  we  are  acquainted,  he njltJians* 
would  differ  little  in  his  notions  of  juftification  t  om  the 
more  moderate  Arminians.  44  Juftification  (lays  Limboich) 
is  the  merciful  and  gracious  a£t  of  God,  whereby  lie  fully 
ablolves  Torn  all  guilt  the  truly  penitent  and  believn  g  loul, 
through  and  for  the  fake  of  Chrift  apprehended  by  a  true 
faith  ;  ox  gratuitoufly  remits  fins  upon  the  account  of  faith 
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Theolo'v,  in  Tefiis  Chrift,  and  .s-racJoufly  imputes  that  faith  for  righ- 
xii ore  cu-  teoufnefs.”  Here  indeed  the  imputation  of  Chrift  s  ngh- 
Uarly  Cl  ri  teoufnefs  is  exprefsly  denied  ;  but  our  countryman  Dr  Wa- 
terlaud,  who  can  hardly  be  confidered  as  a  Calvinift,  feems 
to  contend  for  the  imputation  of  that  right coufneis  to  the 

finner,  as  well  as  for  faith  being  the  inftrument  by  which  it 

is  received.  . 

“  It  cannot  be  for  nothing  (fays  that  able  writer  *)  that 

,  ,  r.  i  r  _ il _>• _ n__ 
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*  Summary 
View  of 
justifica¬ 
tion* 


St  Paul  lo  often  and  fo  emphatically  fpeaks  of  man’s  being 
juflified  by  faith,  or  through  faith  in  Chrift’s  blood  ;  and 
that  he  particularly  notes  it  of  Abraham,  that  he  believed , 
and  that  his  faith  was  counted  to  him  for  jollification,  when 
he  might  as  eafily  have  faid  that  Abraham,  to  whom  the 
gofpel  was  preached,  was  juftified  by  gofpel-faith  and  obe¬ 
dience,  had  he  thought  faith  and  obedience  equally  inftru- 
ments  of  juflification.  Befides,  it  is  on  all  hands  allowed, 
that  though  St  Paul  did  not  dire&ly  oppofe  faith  to  evnn- 
208  gelled  works,  yet  he  comprehended  the  works  of  the  moral 
Faith  the  la<w  under  thofe  which  he  excluded  from  the  office  of yujli- 
Sufhument  fy'in^  [n  his  fenfe  of  the  word  juflification.  lie  even  ufed  fuch 
u'  arguments  as  extended  to  all  kinds  of  works*,  for  Abraham’s 
works  were  excluded,  tho’  they  were  undoubtedly  evangelical. 
To  prove  that  he  interprets  the  apoftle’s  doftrine  fairly, 
our  author  quotes,  from  the  genuine  epiflle  of  Clemens  of 
Rome,  a  paflage,  in  which  it  appears  beyond  a  doubt 
that  this  fellow-labourer  of  St  Paul  fo  underflood  the  doc¬ 
trine  of  juflifying  faith  as  to  oppofe  it  even  to  evangelical 
works,  however  exalted.  It  is  true  (continues  our  author), 
Clemens  elfewhere,  and  St  Paul  almofl  everywhere,  infills 
upon  true  holinefs  of  heart  and  obedience  of  life  as  indii pen- 
fable  conditions  of  falvation  or  juflification  ;  and  of  that,  one 
would  think,  there  could  be  no  queflion  among  men  of  any 
judgment  or  probity.  But  the  queflion  about  conditions  is 
very  diflindl  from  the  other  queftion  about  inflruments  ;  and 
therefore  both  parts  may  be  true,  viz.  that  faith  and  obedi¬ 
ence  are  equally  conditions,  and  equally  indifpenfable  where 
opportunities  permit  ;  and  yet  faith  over  and  above  is  em¬ 
phatically  the  inflrument  both  of  receiving  and  holding  ju- 
ftificarion,  or  a  title  to  falvation. 

“  To  explain  this  matter  more  diflin&ly,  let  it  be  re¬ 
membered,  that  God  may  be  confidered  either  as  a  party 
contracting  with  man  on  very  gracious  terms,  or  as  a  Judge 
to  pronounce  ientence  on  him.  Man  can  enter  into  the  co¬ 
venant,  fuppofmg  him  adult,  only  by  affenting  to  it,  and  ac¬ 
cepting  it,  to  have  and  to  hold  it  on  fuch  kind  of  tenure  as 
God  propofes  :  that  is  to  fay,  upon  a  felf-denying  tenure, 
considering  h.mfelf  as  a  guilty  man  flanding  in  need  of  par¬ 
don,  and  of  borrowed  merits,  and  at  length  refling  upon 
mercy.  So  here,  the  previous  queflion  is,  Whether  a  per- 
fon  (hall  confent  to  hold  a  privilege  upon  this  fubmiffive  kind 
of  tenure  or  not  ?  Such  affent  or  confent,  if  he  comes  into 
it,  is  the  very  thing  which  St  Paul  and  St  Clemens  call 
faith.  And  this  previous  and  general  queflion  is  the  que- 
fUen  which  both  of  them  determine  againfl  any  proud  clai¬ 
mants  who  *  ould  hold  by  a  more  felf-admiring  tenure. 

“  Or  if  we  next  confider  God  as  fitting  in  judgment,  and 
man.  before  the  tribunal  going  to  plead  his  caufe  ;  here  the 
queflion  is,  What  kind  of  plea  fhall  a  man  refolve  to  trufl 
his  falvation  upon  ?  Shall  he  Hand  upon  his  innocence,  and 
reft  upon  ilriCt  law  -?  or  fhall  he  plead  guilty,  and  reft  in  an 
ad  of  grace  ?  If  he  choofes  the  former,  he  is  proud,  and  fure 
to  be  call  :  if  he  choofes  the  latter,  he  is  fafe  lo  far  in 
throwing  himfelf  upon  an  ad  of  grace.  Now  thB  queftion 
alfo,  which  St  Paul  has  decided,  is  previous  to  the  queftion, 
What  conditions  even  the  ad  of  grace  itfelf  finally  inlifts 
upon  ?  A  queflion  which  St  James  in  particular,  and  the  ge¬ 
neral  tenu:e  of  the  whole  Scripture,  has  abundantly  fatisfi- 
ed  j  and  which  could  never  have  been  made  a  queftion  by 
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any  confiderate  or  impartial  Chriftian.  None  of  our  works  The  .logy, 
are  good  enough  to  ftand  by  themfelves  before  him  who  chri- 

of  purer  eyes  than  to  behold  iniquity.  Chrift  only  is  pure  ft 5 an. 

enough  for  it  at  firfl  hand,  and  they  that  are  ChrifPs  at  fe- ' — -y—* 
cond  hand  in  and  through  him.  Now  becatife  it  is^by 
faith  that  we  thus  interpofe,  as  it  were,  Chrift  between  God 
and  115,  in  order  to  gain  acceptance  by  him  ;  therefore  faith 
is  emphatically  the  inflrument  whereby  we  receive  the  grant 
of  juflification.  Obedience  is  equally  a  condition  or  quali¬ 
fication,  but  not  an  inflrument,  not  being  that  ad  of  the 
mind  whereby  we  look  up  to  God  and  Chrift,  and  whereby 
we  embrace  the  promifefe.”  . 

But  though  our  author  contends  that  faith  is  the  inftru-^^nJ 
meat  of  juflification,  he  does  not,  like  the  Antinomians,  con^w 
teach  that  it  will  fave  men  without  works.  “ft  he  covenant tjonSt 
of  grace  (fays  he)  has  conditions  annexed  to  it  of  great  im¬ 
portance,  for  without  them  no  inflruments  can  avail,  ft  hefe 
are  faith  and  obedience,  as  St  James  hath  particularly  main¬ 
tained.  St  Paul  had  before  determined  the  general  and 
previous  queftion  refpedin?  the  plea  by  which  we  ought  to 
abide  ;  and  when  fome  libertines,  as  is  probable,  had  per¬ 
verted  his  dodrine  of  faith  and  grace,  St  James  (bowed 
that  the  very  faith  which  refls  in  a  covenant  of  grace  im¬ 
plies  a  cordial  fubmiffion  to  the  conditions  of  that  cove¬ 
nant,  otherwife  it  would  be  nothing  but  an  empty  ceremo¬ 
ny.  The  perfed  agreement  between  St  Paul  and  St  James 
in  the  article  of  jujlification ,  appears  very  clear  and  certain; 

St  Paul  declares,  that  in  order  to  come  at  juflification,  it  is 
neceffary  to  ftand  upon  grace,  not  upon  merit ;  which  St 
James  does  not  deny,  but  rather  confirms,  in  what  he  fays 
of  the  perfed  law  of  liberty  (James  i.  2  $.  ii.  12).  St  Paul 
makes  faith  the  inflrument  of  receiving  that  grace  ;  which 
St  James  does  not  difpute,  but  approves  by  what  he  fays  cf 
Abraham  (ii.  23.) ;  only  he  maintains  alfo,  that,  in  the  con- 
ditionate  fenfe,  juftification  depends  equally  upon  faith  and 
good  woiks  ;  which  St  Paul  alfo  teaches  and  inculcates  in 
effed,  or,  in  other  words,  through  all  his  writings.  If  St 
Paul  had  had  precifely  the  fame  queftion  before  him  which  St 
James  happened  to  have,  he  would  have  decided  juft  as  St 
James  did  ;  and  if  St  James  had  had  precifely  the  fame  que¬ 
ftion  before  him  which  St  Paul  had,  lie  would  have  deter¬ 
mined  juft  as  St  Paul  did.  Their  principles  were  exadly 
the  fame,  but  the  queftions  were  diverfe  ;  and  they  had  dif¬ 
ferent  adverfaries  to  deal  with,  and  oppofite  extremes  to  en¬ 
counter,  which  is  a  common  cafe. 

“It  may  be  noted,  that  that  faith  which  is  here  called  a 
condition ,  is  of  much  wider  compaffr  than  that  particular  kind 
of  faith  which  is  precifely  the  inflrument  of  juftification* 

For  faith  as  a  condition  means  the  whole  complex  of  Chri- 
ftian  belief,  as  exprefted  in  the  creeds  ;  while  faith  as  an  in- 
ftrument  means  only  the  laying  hold  on  grace,  and  re  fling 
in  ChrifPs  merits  in  oppoiition  to  our  own  defervings  ; 
though  this  alfo,  if  it  is  a  vital  and  operative  principle  (and 
if  it  is  not,  it  is  nothing  worth  ),  muft  cf  courfe  draw  after 
it  an.  hearty  fubmiflion  to,  and  observance  o  ,  all  the  necefia- 
ry  conditions  of  that  covenant  of  grace  wherein  we  repofc 
our  whole  trufl  and  confidence.  So  that  St  Paul  might  well" 
fay,  “Do  we  then  make  void  the  law  (the  moral  law  l 
through  faith  ?  God  forbid  :  Yea,  we  cflablifh  the  law  Rom.  iH. 

We  exempt  no  man  from  religious  duties;  which  are  duties  .*• 
flill,  though  they  do  not  merit  nor  are  pta&icable  to  fuch 
a  degree  as  to  be  above  the  need  of  pardon  :  they  are  lie- 
ceflary  conditions  in  their  meafure  of  Juflification,  though- 
not  fuificient  in  themfelves  to  juflify,  nor  per  ft:  61  enough  to 
ftand  before  God  or  to  abide  trial :  therefore  Chrift’s  merits 
mull  be  taken  in  to  fupply  their  defects  :  and  fo  our  refting 
in  Chrift’s  atonement  by  an  humble  fe!  -denying  faith  is 
our  laft  reiort,  our  anchor  of  falvation  both  fure  and  ftedv 
x  £aii> 
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Theology,  fafV,  after  we  have  otherwife  done  our  utmoft  towards  the 
more  pccu-  fulfilling  of  God’s  facred  laws,  towards  the  performing  of 
ftian  all  the  conditions  required. 

“  That  good  works,  internal  and  external,  are  according  as 
opportunities  offer  and  circumflances  permit,  conditions  pro* 
perly  fo  called,  is  clear  from  the  whole  tenor  of  Scripture,  as 
hath  been  often  and  abundantly  proved  by  our  own  divines 
(m),  and  is  admitted  by  the  mod  judicious  among  the  fo¬ 
reign  Reformed  (n).  Yet  fome  have  been  very  fcrupulous 
as  to  this  innocent  name,  even  while  they  allow  the  abfolute 
necefiity  of  good  works  as  indifpenfable  qualifications  for  fu¬ 
ture  blefiednefs.  Why  not  conditions  therefore  as  well  as 
qualifications  ?  Perhaps  becaufe  that  name  might  appear  to 
ftrike  at  abfolute  predeflination,  or  unconditional  eledion  ; 
and  there  may  lie  the  fcruple :  otherwife  the  difference  ap¬ 
pears  to  lie  rather  in  words  than  in  things. 

**  Some  will  have  them  called  not  conditions,  but  fruits  or 
eonfequents  of  j unification.  If  they  mean  by  juftification  the 
fame  as  the  grace  of  the  Holy  Spirit,  and  the  firft  grace  of 
faith  fpringing  from  it,  they  fay  true  ;  and  then  there  is  no¬ 
thing  more  in  it  than  an  improper  ufe  of  the  word  juftifica¬ 
tion ,  except  that  from  abufe  of  words  very  frequently  arifes 
fome  corruption  of  dodrine.  If  they  mean  only,  that  out¬ 
ward  ads  of  lighteoufnefs  arc  Fruits  of  inward  habits  or  dif- 
pofitions  ;  that  alfo  is  undoubtedly  true  :  but  that  is  no-  rea- 
fon  why  internal  ad3,  virtues,  graces  ( good  works  of  the 
mind),  fhould  not  be  called  conditions  of  juftification  ;  or 
why  the  outward  ads  fhould  not  be  juftly  thought  condi¬ 
tions  of  preferving  it.  But  if  they  mean  that  juftification  is 
ordinarily  given  to  adults,  without  any  preparative  or  pre¬ 
vious  conditions  of  faith  and  repentance,  that  indeed  is  very 
new  dodrine  and  dangerous,  and  opens  a  wide  door  to  car¬ 
nal  fecurity  and  to  all  ungodlinefs.” 

Such  is  the  dodrine  of  Chriftian  juftification  as  it  has  been 
taught  by  the  followers  of  Calvin,  and  by  fome  of  the  moil 
eminent  Arminians  who  flourished  in  the  end  of  the  laft  and 
beginning  of  the  prefent  century.  They  appear  not,  from 
this  view  of  their  opnions,  to  differ  fo  widely  as  fome  of 
them  have  wifhed  the  world  to  believe.  It  is  evident  that 
Dr  Waterland,  though  he  rejeds  fome  of  the  diftinguifhing 
aio  tenets  of  Calvinifm,  lays  greater  ftrefs  upon  faith  in  his 
Obje<5tions  fcheme  of  juftification  than  Dr  Gill  himfelf ;  and  that  they 
of  the  both  confider  it  as  the  injirument  by  which  the  adult  Cliri- 
JouTJir-  ^ian  nil!^  rece*ve  the  imputed  righteoufnefs  of  Chrift.  The 
uunians  to  greater  part  of  modern  Arminians,  however,  exclaim  againft: 
this  ft  ate  the  imputation  of  Chrift’s  righteoufnefs,  as  a  dodrine  falfe  in 
£^eitfclf,  and  fraught  with  the  moll  pernicious  confequences  ; 
nKe’  and  they  would  be  ready  to  tell  Dr  Gill,  in  his  own  words, 
that  of  his  fcheme  every  article  is  wrong.  It  is  not  true 
(fay  they)  that  God  exads  ot  man,  or  ever  did  exad  of  him, 
an  obedience  abfolutely  perfed  ;  for  under  every  difpenfa- 
tion  man  was  in  a  ftate  of  difeipline.  and  had  habits  of  vir¬ 
tue  and  piety  to  acquire ;  and  it  is  probable  that  his  pro- 
grefis  in  piety,  virtue,  and  wifdom,  will  continue  for  ever,  as 
none  but  God  is  perfed  and  flationary,  and  incapable  of  de¬ 
viating  from  the  line  of  reditude.  Moll  of  them,  after  Bi¬ 
shop  Bull,  diflike  the  ufe  of  fuch  unfcriptural  phrafes  as  the 
*  injirument  of jujl'jicatwn,  applied  either  to  faith  or  to  works  ; 
and  think,  that  by  confidering  God  as  the  foie  jwftifier  of 
man,  upon  certain  conditions,  they  can  more  precifely  afeer- 
tain  the  diftind  provinces  of  faith  and  obedience  in  the 
fcheme  of  juftification,  thah  either  their  brethren  of  the  old 
fchool  of  Arminius,  or  their  rivals  of  the  fchool  of  Calvin. 
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By  (he  very  conftitution  of  man,  piety  and  virtue  are  Thcolor/ 
duties  which,  if  he  do  not  fincerely  perform,  he  muft  of mofe  pfcul 
courfo  forfeit  the  favour  of  his  Maker;  but  the  moft  per.liai1/.  Chii* 
fed  performance  of  his  natural  duties  would  not  entitle  him  „  ^ 
to  a  fuper natural  and  eternal  reward.  Eternal  life  is  the  TiT^ 
giftoi  God  through  Jefus  Chrift  ;  and  it  is  fu rely  reafonableThci^wn 
that  we  fhould  acknowledge  it  to  be  fo,  and  not  claim  it  aSftfa;emer'i 
a  debt  due  to  our  merits.  The  pious  and  virtuous  man  has^ 
a  natural  claim  to  more  happinefs  than  mifery  durin  r  the 
period  of  his  exiftence,  a  claim  founded  on  the  attributes  of 
that  God  who  called  him  into  being ;  but  he  has  no  natural 
claim  to  a  future  life,  and  ftill  lefs  to  a  perpetuity  of  exift¬ 
ence.  This  is  a  truth  not  more  clearly  taught  in  the  holy 
feripture  than  conformant  to  the  founded:  philofophy  :  and 
yet,  by  not  attending  to  it,  have  St  Paul  and  St  James  been 
fet  at  variance,  and  the  moft  oppofite  dodrines  tau  ght  re- 
fpeding  the  juftification  of  Chriftians. 

Becaufe  faith  in  Chrift  cannot  entitle  a  wicked  man  to 
eternal  happinefs ,  one  clafs  of  divines  feera  to  infer  that  fuch 
faith  is  not  necefFary  to  Chriftian  jujlijlcation ,  and  that  “  his 
faith  cannot  be  wrong  whefe  life  is  in  the  right.”  They 
proceed  upon  the  fuppofitioi*  that  man  is  naturally  immor¬ 
tal  ;  that  piety  and  virtue  are  entitled  to  reward  ;  and  that 
therefore  the  pious  and  virtuous  man  whatever  be  his  be¬ 
lief,  muft  undoubtedly  inherit  an  eternal  reward.  But  this 
is  very  fallacious  [re  don  mg.  That  piety  and  virtue  are 
through  the  divine  juftice  and  benevolence  entitled  to  re¬ 
ward,  is  indeed  a  truth  incontrovertible  ;  but  that  man  who 
is  of  yefterday  is  naturally  immortal ;  that  a  being  who  be¬ 
gan  to  exift  by  the  mere  good  will  of  his  Maker,  has  in  him¬ 
felf  a  principle  of  perpetual  exiftence  independent  of  that 
will — is  a  dire 61  contradidion.  Whatever  began  to  be,  cau 
be  continued  in  being  only  by  the  power,  and  according  to 
the  pleafure,  of  the  infinite  Creator;  but  it  pleafed  the 
Creator  of  his  free  grace  at  firft  to  promife  mankind  eternal 
life,  on  the  fingle  condition  of  their  firft  father’s  obferving 
one  pofittve  precept.  That  precept  was  violated,  and  thle 
free  gift  loft:  but  the  covenant  was  renewed  in  Chrift,  who 
“  by  his  death  hath  abolilhed  death,  and  by  his  refurredion 
hath  brought  to  light  life  and  immortality.”  The  condi*  211 
tion  annexed  to  the  gift  thus  reftored  was  faith  ;  for  “  being  Faith  the 
juftified  by  faith  we  have  peace  with  God  through  ourr°1(: cun' 
Dord  Jefus  Chrift  ;  by  whom  alfo  we  have  accefs  by  faith fhejuft'fi. 
into  this  grace  wherein  we  ftand,  and  rejoice  in  the  hope  of  cation  pe- 
the  Glory  of  God.”  Faith  therefore  in  the  Son  of  Godcu-*arh 
and  Saviour  of  the  world,  is  not  only  a  condition,  but  the  fo/e  jphr,ftiaf!» 
condition,  of  that  juftification  which  is  peculiarly  Chriftian  ^nl,Vi 
for  fince  Chrift,  without  any  co-operation  of  ours,  lnfh 
purchafed  for  us  the  free  gift  of  eternal  life,  we  fhall  be 
guilty  of  the  grofteft  ingratitude  to  our  Divine  Benefador, 
and  impioufly  claim  an  independence  on  God,  if  we  look 
upon  that  gift  either  as  a  right  inherent  in  our  nature,  or  as 
a  debt  due  to  our  meritorious  deeds.  213 

But  though  faith  be  the  condition  of  Chriftian  jufliftca-  ”,ut  nn.^ 
tion,  as  that  implies  the  inheritance  of  eternal  ^  there  are^y 
other  conditions  to  be  performed  before  a  man  can  be  put  in  happineft. 
pofleffion  of  eternal felicity .  By  a  law  long  prior  to  the  pro* 
mulgation  of  the  gofpel — a  law  interwoven  with  our  very 
being — no  man  can  enjoy  the  favour  of  his  Maker,  who 
does  not  make  it  his  conftant  endeavour  “  to  do  juftly,  to 
love  mercy,  and  to  walk  humbly  with  his  God.”  This  law 
wa3  in  force  before  man  fell ;  it  continues  to  be  in  force  now 
that  he  is  redeemed  ;  and  it  will  not  be  abrogated  even  at 

that 


(m)  Bull.  Op.  Latin,  p.  412,  414,  41 5,  430,  434,  514,  ft 6,  544,  583,  645,  668.  Edit.uk. — Stillingfleet’s  Works, 
xol.  III.  p.  367?  3°°>  3 93>  9^* — Tillotfon’s  Pofthumous  Sermons,  vol.  II.  p.  484,48*7. 

(n)  Voflius  de  Bonis  Operilus ,  Theft  x.  p.  370. — Od.  tom.  VI.  Frid.  bpanhm.fh  Op.  tom.  III.  p.  141,  139, 
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Tsc-Mfy*  thfjf  period  when  Auth  fcdl  give  place  to  vifion,  and  hope 
jn<>.-e  p«n- 10  enjoyment.  By  the  grace  of  the  Chriftian  covenant,  all 
mankind  are  rendered  immortal  in  confluence  of  the  death 
and  refurreCtion  ofChrift,  who  is  the  I  iamb  (lain,  in  the  di¬ 
vine  decree,  from  the  foundation  of  the  world  ;  hut  to  ob¬ 
tain  immortal  happinefs ,  they  mud  oblerve  the  conditions 
iiiti na^of "  ^°th  of  natural  and  of  revealed  religion,  which  are  repen- 
tli vine  It  tance  from  dead  works,  and  faith  in  Chrid  the  Redeemer, 
-your  ai  d  of 'phe  former  is  that  condition  upon  which  alone  we  can  re- 
cternai iik  tai‘n  the  Divine  favour,  and  of  courie  enjoy  either  pre¬ 
lent  or  future  happinefs ;  the  latter  is  a  mod  equitable  ac¬ 
knowledgment  required  of  us,  that  perpetual  confcious 
exigence  is  neither  a  right  inherent  in  our  nature,  nor  a 
debt  due  to  our  virtuous  obedience,  but  merely  the  gift  of 
God  through  Jefus  Chrid  our  Lord. 

“  To  make  the  didiind  provinces  of  faith  and  works  in 
the  bufinefs  of  juftification  clear,  let  us  fuppofe  (fays  bifhop 
Warbuiton  f ),  that,  at  the  publication  of  the  gofpel,  all  to 
/nok'x  whom  the  glad  tidings  of  immortality  were  offered  on  the 


bnok  ix. 
chap.  3 


condition  of  faith  in  Jefus  had  been  moral  or  virtuous  men, 
and  on  that  account  entitled  (as  natural  religion  teacheth) 
to  the  favour  of  God  and  an  abundant  reward  ;  is  it  not 
felf-evident,  that  faith  alone,  exclulive  of  the  condition 
of  good  works,  would,  in  that  cafe,  have  been  the  very 
JHnftraeed  juJ\fied  or  entitled  them  to  life  everlajl'mg  ? 

by  a  f.um-  But  are  good  works,  therefore,  of  no  ufe  in  the  Chriftian 
lurewa>-  fyftem  ?  So  far  from  it,  that  thofe  only  who  ferve  God  in 
fincerity  and  in  truth  are  capable  of  the  juftification  which 
faith  alone  embraces ;  for,  to  illudrate  this  matter  by  a  fa¬ 
miliar  indance,  fuppofe  a  Britilh  monarch  to  bedovv,  in  free 
gift ,  a  ceitain  portion  of  his  own  domains ,  to  which  immor¬ 
tality  may  well  be  compared,  upon  fuch  of  his  fubje&s  as 
fhould  perform  a  certain  fervice  to  which  they  were  not 
obliged  by  the  laws  of  the  kingdom  ;  it  is  evident  that  the 
performance  of  this  lad  fcrvice  only  would  be  the  thing 
which  entitled  them  to  th t  tree  gift.  Yet  it  is  obvious  that 
obedience  to  the  laws,  which  gave  them  a  claim  to  protec¬ 
tion  as  fubje&s,  in  the  enjoyment  of  their  own  property 
(to  which  the  reward  offered  by  natural  religion  may  he 
compared',  would  be  a  previous  and  neceffary  qualification 
to  their  enjoyment  of  their  new  poffeffion  ;  fince  it  is  abfurd 
to  fuppofe  that  fuch  a  gift  could  be  intended  for  rebels  and 
traitors,  or  indeed  for  any  but  good  and  faithful  fervants  of 
their  king  and  country.”  Well  therefore  might  the  apodle 
reprove  the  ignorance  or  licentioufnefs  of  certain  or  his  con¬ 
verts  at  Rome,  in  his  quedion — “  Do  we  then  make  void 
the  law  through  faith  God  forbid!  yea,  we  establish 
the  law  obedience  to  it  being  the  previous  qualification 
of  all  who  are  entitled  to  the  fruits  of  juttifying  faith — life 

AND  IMMORTALITY. 

Had  proper  attention  been  paid  to  this  diftin&ion,  which 
St  Paul  everywhere  makes  between  iuch  duties  as  are  com¬ 
mon  to  all  religions  that  are  true,  and  thofe  which  are  pe¬ 
culiar  to  the  Chridian  revelation,  many  ufelefs  controversies 
might  have  been  avoided  reipeefing  the  indruinent  of  jufti- 
fication  and  the  conditions  of  the  Chridian  covenant.  By 
not  attending  to  it,  the  divines  of  one  ichool,  who  perceive 
that  the  mere  belief  of  any  truth  whatever  cannot  entitle  a 
man  to  eternal  felicity,  have  alinqd  dropt  faith  from  their 
fyftem  of  Chriftianity,  and  taught  moral  duties  like  Pagan 
philofopher6  ;  whilft  another  party,  who  err  aimed  as' far  in 
their  interpretations  of  feripture,  finding  eternal  life  repre¬ 
sented  as  the  gift  of  God,  and  faith  in  Chrid  as  the  inftru- 
ment  or  means  by  which  that  gift  mud  be  accepted,  have 
Bum  $  exPlir»gecl  from  their  fyftem  the  neceffity  of  good  works, 
Chriiiiajii-  f°rgett^  finely  that  wicked  believers,  like  believing  devils, 
ty.  may  be  doomed  to  an  eternity  fof  torments.  But  the  fum 

of  Chriftianity,  as  we  are  taught  by  the  beloved  difeipie,  is 
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comprehended  in  this  one  commandment  of  God,  “  that  we  TheoLgw 

fhould  believe  on  the  name  of  his  Son  Jefus  Chrid,  and  love 

one  another  as  he  gave  us  commandment.’9  Tnperftd  bar-  ^jan, 

mony  with  him,  the  great  apodle  of  the  Gentiles,  from  1— , — v,~- i 

whole  miftaken  words  much  empty  noile  has  been  railed 

about  this  quedion,  affures  us  $,  that  “  in  Chrid  Jefus  no  j  Oal.  v.  6. 

thing  can  avail  to  our  eternal  happinefs  but  faith  which 

worketh  by  love  5”  and  he  informs  Titus  |j,  that  it  “  is  11  hi.  S. 

a  true  faying,  and  what  he  wills  to  be  condantly  affirmed, 

that  they  who  have  believed  in  God  be  careful  to  maintain 

good  works.’ ’ 

Indeed  no  man  can  have  complete  faith  in  Chrid,  who 
believes  not  the  promifes  of  the  gofpel ;  but  all  thoic  pro- 
miles,  except  the  fmgle  one  of  a  icfurre&ion  from  the  dead 
to  perpetual  confcious  exiftence,  are  made  to  us  upon  the  ex- 
prefs  condition  that  we  obey  the  law  of  the  gofpel  ;  “  for 
God  will  render  to  every  man  according  to  his  deeds  :  to 
them  that  are  contentious  and  do  not  obey  the  truth,  but 
obey  unrighteonfnefs,  indignation  and  wrath  ;  tribulation 
and  anguifii  upon  every  foul  of  man  that  doth  evil,  of  the 
Jew  fird  and  alfo  of  the  Gentile  ;  but  glory,  honour,  and 
peace  to  every  man  that  worketh  good,  to  the  Jew  fird  and 
alio  to  the  Gentile  *  Rom.  ii. 

Such  are  the  notions  of  juftification  entertained  by  thofe  S,  9. 
who  in  the  prefent  age  have  been  coniidered  as  the  leaders  f  |  iVarbur- 
of  the  fed  of  Arminians.  How  far  they  are  juft,  the  reader and 
mull  decide  for  himlelf,  as  our  bufinefs  is  little  more  than 
to  collect  into  one  point  of  view  the  fcattered  opinions  of 
others  ;  but  under  every  view  of  this  dodrine  which  we 
have  taken,  the  Chridian  covenant  appears  much  more  gra¬ 
cious  than  that  into  which  Adam  was  admitted  in  paradife  ; 
fince  it  affords  room  for  repentance,  even  to  that  man,  who 
may  be  fo  unhappy  as  to  be  withdrawn  for  a  time  into 
apodacy  from  the  terms  of  the  covenant.  Whether  the^^chri 
death  ol  Chrid  therefore  was  a  direti  atonement  for  the^jan  cove. 
adual  fins  of  men,  or  only  operated  as  fuch  indirectly  by  pro-  nant  more 
curing  for  them  repeated  opportunities  of  repentance,  it  fs-racimu 
an  undoubted  truth,  that  “  if  through  the  offence  of  one^11111,^  . 
many  be  dead,  much  more  the  grace  of  God,  and  the  gift  1 

by  grace,  which  is  by  one  man,  Jefus  Chrid,  hath  abounded 
unto  many.  And  not  as  it  was  by  one  that  finned,  fo  is  the 
gift :  for  the  judgment  was  of  one  offence  to  condemnation, 
but  the  free  gift  is  of  many  offence  to  jvjfification  |j.”  |{  Rom,  v. 

Thus  gracioufiy  has  the  divine  goodnefs  difplayed  itfelfi^,  17. 
in  the  reftoration  of  our  lod  inheritance.  But  it  dopt  not 
here.  The  fame  bountiful  Lord  of  life,  for  its  further  fe- 
curity,  imparts  to  every  true  believer  the  drength  and  light 
of  his  holy  ipirit  to  fupport  faith  in  working  out  our  own 
lalvation.  Our  bleffed  Saviour,  (i  who  gave  himfelf  for  11s, 
that  he  might  redeem  us  not  only  from  death,  but  likewife 
from  all  iniquity,  and  purify  to  himlelf  a  peculiar  people 
zealous  of -good  works  promifed,  before  he  left  this  §  Titus  ii, 
world,  to  fend  to  liis  followers  the  Holy  Ghod  or  Comfor- 14. 
ter  to  abide  with  them  for  ever,  to  guide  them  into  all 
truth,  to  bring  all  things  to  their  remembrance  whatfoever 
he  had  feid  unto  them,  and,  as  we  learn  from  other  paffages 
of  feripture,  to  “  work  in  them  both  to  will  and  to  do  of 
his  good  plealure.”  How  amply  this  promife  was  fulfilled 
to  the  apofiles,  we  have  already  fecn ;  but  we  are  not  to  ? 
luppofe  that  it  was  reftrided  to  them.  As  man  is  defigned  chrffiians 
fora  fupernatural  date  in  heaven,  he  Hands  in  need  of  fuper-  fa  .ditied 
natural  direction  to  guide  him  to  that  date.  “  No  man  by  the  Holy 
(lays  our  Saviour)  can  come  to  me  except  the  Father  draw  Gholl»  who 
him  ;  for  as  no  man  knoweth  the  things  of  a  man  lave  the 
fpirit  of  a  man  which  is  in  him,  even  fo  none  knoweth  the 
things  of  God  but  the  Spirit  of  God.”  This  omnifeient  Spi¬ 
rit  indeed  “  fearcheth  all  things,  yea  even  the  deep  things  of 
God,”  and  reveakth  them  to  the  fons  of  men,  to  enlighten 
3  their 
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Theology/ their  underftandmg!*  &nd  purify  their  hearts.  T.  he  grace  whicii 
more  pecu-jjg  fh-ds  abroad  is  either  external  and  general,  or  internal 
and  particular.  The  former  has  been  extended  to  the 
whole  church  of  God  under  the  patriarchal,  Mofaic, .  and 
Chriftian  difpenfations,  in  fueh  a  revelation  of  the  divine 
will  as  was  lufficient  to  inftrudl  men  unto  eternal  life,  whe¬ 
ther  they  had  a  clear  view  or  not  of  that  ftupendous  plan 
of  redemption,  by  which  the  kingdom  of  heaven  was  open¬ 
ed  to  them  after  the  forfeiture  of  the  terrestrial  paradife  ; 
for  there  have  been  “  holy  prophets  ever  fince  the  world 
began  ;  and  prophecy  came  not  at  any  time  by  the  will  of 
man,  but  holy  men  of  God  i'pake  as  they  were  moved  by 
the  Holy  Ghoft  Hence  it  is  that  all  feripture  was 
*0.  ana  .given  by  infpiration  of  God  to  teach  -us  every  thing  which 

i  peter  ^  is  neceffary  for  us  to  know  and  believe ;  and  the  ferip- 

ai.  ture  is  that  work  of  the  fpirit  which  is  extended  to  the  uni- 

verfal  church. 

But  ihe  fame  fpirit  which  thus  generally  reveals  the  objedl 
of  faith  to  the  church,  does  likewife  particulaily  illuminate 
the  minds  of  individual  believers,  working  in  them  an  affent 
to  that  which  is  taught  them  from  the  written  word. .  It 
f  A&sxvi.  was  thus  l^iat  “  the  Lord  °Pcnfd  the  ^eart  Lydia  f, 

14.  that  foe  attended  to  the  things  which  were  fpoken  of  Paul 

it  is  thus  that  “  the  word  preached  doth  not  profit  if  it  be 
i  Heb.  iv.  not  mixed  with  faith  in  them  who  hear  it  +  and  it  is 
..  thus  that  “God  deals  to  every  man  the  meature  of  faith  [j 
JJ  Rom.  ln*£or  u  ^  grace  are  we  faved  through  faith,  which  is  not  of 
f  Epkii.  S.  ourfelves ;  it  is  the  gift  of  God  This  illumination  of 

the  Spirit  was  conveyed  to  the  apoftles  “  in  a  found  from 
heaven  as  of  a  rulhing  mighty  wind,”  becaufe  it  was  meant 
to  teftify  to  the  world  that  they  were  chofen  minifters  of 
the  g  of  pel ;  but  the  ordinary  Chriftian  receives  it  “  in  the 
ftill  {mall  voice,”  becaufe  it  is  conveyed  to  him  only  to 
“  open  his  underftanding  that  he  may  underftand  the  ferip- 
tures.” 

Redone-  Another  operation  of  the  Spirit  on  the  minds  of  believers 
rates  them,  is  that  which  in  feripture  is  called  Regeneration  ;  for 
“  according  to  his  mercy  God  faveth  us  by  the  walking  of 
regeneration  and  renewing  of  the  Holy  Ghoft*,  which  he 
flitds  on  11s  abundantly  through  Jefus  Chrift  our  Lord.” 
To  thole  who  believe  that  we  derive  from  Adam  a  corrupt¬ 
ed  nature,  this  particular  grace  mu  ft  appear  fo>  abfolutely 
ueceffary,  that  without  it  we  could  have  no  relifh  for  heaven 
or  heavenly  things.  “  The  natural  man  (we  are  told)  re¬ 
ceived  not  the  things  ot  the  fpirit  of  God  ;  for  they  are 
foolifhnefs  to  him  ;  neither  can  he  know  them,  becaufe  they 
are  fpiritually  difcerned.”  Indeed  whatever  be  the  powers 
of  our  moral  faculties,  when  compared  with  thofe  of  our  firft 
father,  it  is  fo  long  before  they  be  completely  developed,  that 
we  fhould  infallibly  be  loft,  if  we  were  not  bleffed  by  a  fu- 
pernatural  guide,  when  reafon  is  incapable  of  dire&ing  our 
conduct.  Our  paffions  and  appetites  are  in  their  full 
ftrength  before  experience  has  furnifhed  the  mind  with  ma¬ 
terials,  by  means  of  which  motives  may  be  weighed  ;  and 
therefore  it  would  be  impoflible,  duiing  the  giddy  period  of 
youth,  to  keep  them  in  due  fubje&ion,  or  to  prevent  vicious 
habits  from  being  formed,  were  we  not  influenced  by  divine 
grace.  So  true  is  it,  that  “  except  a  man  be  born  again  of 
water  2nd  of  the  Holy  Ghoft,  he  cannot  enter  into  the  king¬ 
dom  of  God.”  This  change  in  our  difpofitions,  from  an 
immoderate  attachment  to  earth  to  a  rclifh  for  the  things  of 
heaven,  is  in  feripture  called  “  a  renewing  of  our  minds,  a 
new  creation,  a  new  man  in  oppofition  to  our  natural  dif- 
pofition,  which  is  called  “  the  old  man,  corrupted  accord¬ 
ing  to  the  deceitful  lufts.”  The  ancient  fathers  of  the 
|  Clarh  church,  as  well  as  fome  very  eminent  modern  divines  f,  ge- 
*nd  Wain- nerally  fpeak  of  baptifm  as  the  inftrument  in  God’s  hand  of 
mau’6  regeneration  ;  and  for  the  truth  of  their  opinion  they 
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appeal  to  John  Hi.  3,  5.  Ephef.  v*  25,  26.  and  f  Co r.  vi.  rheology, 
which  great  ftrefs  is  certainly  laid  upon  the  walking 
r.  a  a  well  as  nnnn  fnnClifiratinn  hv  the  word.  n - 


i  (.  in 


ftian, 


of  water,  as  well  as  upon  fan&ification  by  the  word 

A  third  office  of  the  Holy  Spirit  is  to  lead,  dire&,  and 
govern  us  through  all  the  periods  of  our  lives.  Without  no 
luch  a  leader  and  guide,  the  temptations  with  which  we  are^j^3 
furrounded  would  certainly  overcome  us,  and  we  fhould  faint  ^  ^ 

long  before  we  arrive  at  the  end  ot  our  journey.  By  theufe> 
very  conftitution  of  our  nature  we  are  fubje&ed  in  fome  de¬ 
gree  to  the  influence  of  fenfe,  of  which  the  obje&s  are  pre- 
fent,  whilil  the  enjoyments  of  heaven  are  future,  and  fecn,  as 
at  a  diftar.ee,  only  by  the  eye  ot  faith  ;  but  “  the  law  of  the 
Spirit  of  lfte,  in  Chrift  Jelus,  hath  made  us  fiee  from  the 
law  of  ft n  and  death  for  God  wovketh  in  us  both  to  will 
and  to  do  of  his  good  pleafure  ;  and  as  many  as  are  thus  led 
by  the  fpirit  of  God,  they  are  the  fons  of  God ;  and  while 
they  walk  in  the  Spirit,  they  do  not  fulfil  the  lulls  of  the 
flefh.”  Without  the  aid  of  the  fame  Spirit,  we  could  not  even 
make  our  piayers  acceptable;  for  fince  “  our  confidence  in 
God  is,  that  he  heareth  us  only  when  we  afk  any  thing  ac¬ 
cording  to  his  will  ;  and  fince  we  know  not  what  we  fhould 
pray  for  as  we  ought,  the  Spirit  itfelf  maketh  the  interccffion 
for  us  with  groanings  which  cannot  be  uttered  ^Rom.viii, 

A  fourth  operation  of  the  Holy  Ghoft,  as  he  is  the  fanc-^, 
tifier  of  Chriftians,  is  to  join  them  to  Chrift,  and  make 
them  members  of  that  one  body  of  which  he  is  the  head. 

“  For  by  one  Spirit  are  we  all  baptized  into  one  body  f  5f  1  Cor. 
and  as  the  body  is  one  and  hath  many  members,  and  all  the*ii.  12,13, 
members  of  that  one  body  being  many  are  one  body,  fo  alio  2z 1 

is  Chrift.”  “  Hereby  we  know  that  God  abideth  in  us,  Unites 
by  the  Spirit  which  he  hath  given  us and  as,  in  the  or 
dinary  courfe  of  his  dealings  with  Chriftians,  this  Spirit  is  1  9 
firft  given  in  baptifm,  fo  is  it  continued  to  the  faithful  by 
the  inftrumentality  of  the  Lord’s  fupper.  That  ordinance 
we  have  clfewhere  (fee  Suptf.r  of  the  Lord)  proved  to  be  a 
federal  rite  ;  and  furely.no  time  can  be  fuppofed  fo  highly 
fan&ified  for  the  reception  of  the  graces  of  the  Holy  Spirit, 
as  that  in  which  we  renew  our  federal  union  with  our  Lord 
and  Maftcr  in  the  communion  of  his  body  and  blood. 

It  is  likewife  the  office  of  the  Holy  Ghoft  to  give  us  an 
earned  of  our  everlafting  inheritance,  to  create  in  us  a  fenfe 
of  the  paternal  love  of  God,  and  thereby  to  afTuie  us  of  the 
adoption  of  fons.  “  As  many  as  are  led  by  the  Spirit  of 
God,  they  are  the  sons  of  God  ;  and  becaufe  we  are-  ions, 

God  hath  lent  forth  the  fpirit  ofliis  Son  into  our  hearts.  For 
we  have  not  received  the  fpirit  of  bondage  again  to  fear  ; 
but  we  have  received  the  Spirit  of  adoption,  whereby  we 
cry  Abba  Father  ;  the  Spirit  itfelf  bearing  witnefs  with  our 
fpirit,  that  we  are  the  children  of  God  j  Gaj#  ;*(  & 

As  the  gifts  of  grace  are  generally  annexed  to  means,  toRom  vj}{, ! 
the  proper  uie  of  the  word  and  facraments,  it  is  a  iixth  oi- 15,16* 
ftce  of  the  fame  Spirit  to  famSlify  fuch  perfons  as  are  regu¬ 
larly  fet  apart  for  the  woik  of  the  miniftry,  and  ordained 
to  offer  up  the  public  prayers  of  the  people  ;  to  blefs  them  ^ 
in  the  name  of  God  ;  to  teach  the  do&rines  of  the  gofpel ;  Anii faRai 
to  adminifter  the  facraments  inftituted  by  Chrift;  and  to ges the a<K 
perform  all  things  neceftaiy  “  for  the  perfecting  of  the  nuniilra- 
faints,  for  the  work  of  the  miniftry for  the  edifying  °f tlie nilnffters 
body  of  Chrift*.”  The  fame  Spirit  which  illuminated  theof theg0f. 
apoftles,  and  endowed  them  with  power  from  above  to  per-j,e|. 
form  perfonally  their  apoftolic  fwn&ions,  fitted  them  alfo  #  E  ^  ^ 
for  fending  others,  a9  they  were  fent  by  their  Divine  Ma-I5,# 
fter  ;  and  ior  eftablifhing  fuch  a  conftitution  of  the  church 
as  was  belt  adapted  for  pieierviug  Chriftians  in  the  unity 
of  the  Spirit  and  bond  ot  peace.  They  committed  a  (land¬ 
ing  power  to  a  fucceffive  miniftry  to  be  conveyed  down 
to  the  end  of  the  world  ;  and  thofe  who  are  veiled  with 
that  power  are  obliged  to  ■*  take  heed  unto  themfdves,  and 
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Theology,  to  all  the  flock  over  ’which  the  Holy  Ghost  hath  made 
nore  PtiCU-them  overfeers,  to  feed  the  church  of  God,  and  to  contend 
iady  tiin'earneftly  for  the  faith  which  was  once  delivered  unto  the 
faints  f.”  See  Episcoracy,  Independents,  Presbyte- 
■  xx.  runs,  Pope,  and  Quakers. 

8.  an  1  By  tlieie,  and  the  like  means,  doth  the  Spirit  of  God 
ude  vcr.  fan(q[fy  the  fons  oF  men ;  and  in  confequence  of  this  fanftifi- 
l*  cation  proceeding  immediately  from  his  office,  he  is  called 

the  Holy  Spirit  and  the  Comforter.  This  is  fuch  a 
provifion  u  for  renewing  us  in  the  fpirit  of  our  minds,  and 
enabling  us  to  put  on  the  new  man,  which,  alter  God,  is 
created  in  righteoufnefs  and  true  holinefs,”  as,  when  made 
known  by  revelation  appears  to  have  been  expedient,  may 
be  conceived  to  have  been  even  necefTary,  and,  though  rea- 
a23  fon  could  hardly  have  hoped  for  it,  is  contradicted  by  none  ot 
?outrover-  our  natural  notions  either  of  God  or  of  man.  Many,  however, 
are  the  controverts  to  which  it  has  given  rife  in  the  church 
of  God  ,*  fome  contending  that  it  is  given  only  unto  the 
cleft,  upon  whom  it  operates  with  refikiels  efficacy  ;  others 
affirming  that  it  is  offered  to  all,  but  in  fuch  a  manner  as 
that,  by  the  abufe  of  their  free  will,  it  may  be  “  refilled, 
grieved,  and  quenched  and  fome  few,  (till  intoxicated  with 
the  pride  of  Pelagic s,  think  it  is  not  necefTary,  and  of 
courie  is  not  bedowed. 

The  queflions  concerning  election ,  the  ?jficary  of  grace ,  and 
the  final  perfeverance  of  the  faints ,  we  have  flated  ellewhere, 
and  given  a  fummary  view  of  the  arguments  by  which  the 
contending  parlies  maintain  their  reipeftive  opinions  (fee 
Predestination);  and  the  texts  of  Scripture  which  wc 
have  juft  quoted,  under  the  different  heads  of  fan  ft  ideation, 
{how  fufficiently  that  the  opinion  of  Pelagius  is  direftly  con- 
dfcvvhere.  trary  to  the  doftrine  of  the  apoflles.  It  may  not  be  im¬ 
proper  to  inquire  whether  it  be  as  agreeable  to  reafen  and 
experience  as  its  proud  patrons  feem  to  imagine. 

If  it  be  unreafonable  to  expeft  any  affiflance  from  the 
Spirit  of  God  in  carrying  on  the  work  of  our  own  falva- 
tion,  how  came  fo  many  of  the  wifell  and  befl  of  men  in  all 
ages  to  believe,  that  he  who  fincerely  endeavours  to  dif- 
chargc  his  duty  is  fupported  in  that  endeavour  by  affiilance 
from  heaven  ?  That  fuch  was  the  popular  belief  of  the  ear¬ 
ly  Greeks,  is  evident  from  the  poems  of  Homer ;  in  which 
wc  everywhere  find  fome  god  calming  the  paffions  of  the 
heroes,  altering  their  determinations  when  improper,  and  in- 
fpirmg  them  with  wifdom.  Nor  was  this  the  fentiment  of  the 
poets  only.  Socrates,  it  is  well  known,  profeffed  to  believe 
that  his  own  conduft  was  under  the  direftion  of  a  fuperior 
fpirit,  which  he  called  a  daemon  ;  and  Plutarch,  as  we  find 
22l.  him  quoted  by  Wollallon,  fpcaks  of  the  gods  affifling  men, 
Opinions  of  by  “  exciting  the  powers  or  faculties  ©f  the  foul ;  by  fug- 
thehea-  gelling  fecret  principles,  imaginations,  or  thoughts  ;  or,  on 
the  contrary,  by  diverting  or  flopping  them.”  Of  the 
fame  opinion  mull  Cicero  have  been,  when  he  laid,  “  flabit 
illud  quidem,  quod  locum  hunc  continet,  de  quo  agimus, 
effe  Deos,  et  eorum  providentia  mundum  adminiflrari,  eof* 
demquc  confulere  rebus  humanis,  nec  ftilum  unlverfis ,  verum 
*  P*  p[v>  etiam  singulis  for  it  is  not  conceivable  that  a  particular 
providence  can  be  adminiftered  without  the  influence  of  the 
Deity  on  the  minds  of  men.  That  the  poets  and  philofo- 
phers  of  the  heathen  world  derived  thefe  notions  from  pri¬ 
meval  tradition,  cannot,  we  think,  be  queftioned  ;  but  if 
they  were  abfurd  in  themfelves,  or  apparently  coutradiftory 
to  the  laws  of  nature,  they  would  not  furely  have  been  fo 
univerfally  embraced  ;  for  it  will  hardly  be  denied,  that  So¬ 
crates  and  Cicero  were  men  of  as  great  natural  fagacity  as 
Pelagius  or  any  cf  his  followers.  It  is  indeed  fo  far  from 
being  incredible  that  the  Father  of  fpirits  occalionally  di- 
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refts  the  thoughts  and  aft  ions  of  men,  that  we  bcTeve  there  Theology, 
are  very  few  v/ho  have  made  observations  upon  the rn Elves  1^LT 
and  their  owlPaffuirs,  who  have  not  found,  upon  refkftion,  (han. 
many  inftances  in  which  their  ufual  judgment  and  fenie  of  — — y  ^ 
things  were  over-ruled^  they  know  not  how  or  why  ;  and 
that  the  adlions  which  they  performed  in  thofe  circumflances 
have  had  consequences  very  remarkable  in  their  general  hi- 
flory.  See  Providence,  n°  18,  19. 

This  being  the  cafe,  why  fhould  the  pride  o'Chri Rians  make 
them  hefitate  to  admit,  upon  theauthority  of  divine  revelation, 
what  Socrates,  and  Plutarch,  and  Cicero,  and  all  the  virtuous 
and  wife  men  of  antiquity,  admitted  in  effeft,  upon  no  bet¬ 
ter  evidence  than  that  of  oral  tradition,  fupporttd  by  their 
c  *n  meditations  on  their  own  thoughts,  and  the  principles 
of  their  own  conduft  ?  Is  it  that  they  fee  not  fuch  benefi¬ 
cial  effefts  of  Chriflianity  as  to  induce  them  to  believe  the 
profeffors  of  that  religion  to  be  indeed  “  chofen  to  falvation 
through  the  fanftification  of  the  Spirit  ||  Let  themjj  Theff.il, 
fludy  the  practical  precepts  of  the  gofpel,  confider  the  con- 3* 
fequences  which  they  have  had  on  the  peace  and  happinefs 
of  fociety,  and  compare  the  general  conduft  of  Chnflians 
with  that  of  the  Jews,  Pagans,  and  Mahometans  (fee  Re¬ 
ligion),  and  they  will  doubtlefs  find  reafon  to  alter  their 
opinion;  and  let  thofe  who  embrace  the  truth,  remember, 
that  as  they  are  the  temple  of  God,  if  the  Spirit  of  God 
dwell  in  them,  “it  is  their  indifpenfable  duty  to  clcanfe 
themfelves  from  all  filthinefs  of  the  fiefh  and  fpirit ;  to  fol¬ 
low  peace  with  all  men,  and  holinefs,  without  which  no 
man  fliall  fee  the  Lord  ;  and  to  work  out  their  own  falva¬ 
tion  with  fear  and  trembling,  knee  it  is  God  who  worketh 
in  them  both  to  will  and  to  do  ot  his  good  pleafure.” 

From  this  fliort  view  of  the  feveral  dbperifations  of  rc-Thegofpel 
ver.led  religion,  it  is  evident  that  the  gofpel  is  not  only  tbethclaft  re« 
befl  but  the  laft  gift  of  the  kind  which  man  has  to  expeftVcl;tlon# 
from  his  Maker  ;  tint  the  fcheme  of  revelation  is  comple¬ 
ted  ;  and  that  the  pretences  of  Mahomet  and  of  more  mo¬ 
dern  enthufiafls  to  divine  infpiration  are  not  only  falfe,  but 
fraught  with  contradiftions.  All  thefe  men  admit  the  di¬ 
vine  origin  of  the  MoLic  and  Chriflian  religions ;  but  it 
appears  from  the  feriptures,  in  which  thofe  religions  are 
taught,  that  the  fyltem  of  revealed  truths  which  conflitute 
the  Patriarchal,  Mofaic,  and  Chriflian  revelations,  commen¬ 
ced  with  the  fall  of  man,  and  that  it  muff  therefore  neceffarily 
end  with  his  reftoration  to  life  and  immortality  by  the  fa- 
crifice  of  Chrifl  upon  the  crofs  A  new  revelation  there¬ 
fore  like  that  of  Mahomet  cannot  be  admitted  without  re- 
jefting  the  whole  Bible,  though  the  impoflor  himfelf  every¬ 
where  acknowledges  the  inipiration  of  Abraham,  of  Mofes, 
and  of  Chrifl.  Nor  is  greater  regard  due  to  the  claims  of 
Chriflian  enthufiafls.  Such  of  thefe  men  as  pretend  to  have 
been  in  heaven  f,  and  thence  to  have  brought  fpiritual  dif- f  BoeSmtaa 
coveries  to  the  earth,  have  either  forgotten  or  never  under- ^ 
flood,  that  in  the  feriptures  of  the  Old  and  New  Tefla-otjlers^ 
ments  the  great  feene  of  Providence  appears  to  be  clofei 
in  the  full  completion  of  its  one  regular,  entire,  and  eter¬ 
nal  purpofe  ;  that  St  Paul  has  pronounced  J  a  curfe  upon  t 
any  man  or  angel  from  heaven  who  fhall  preach  another  gof¬ 
pel  than  what  has  been  already  preached  by  the  apoltles  and 
evangelifls  ;  that  in  their  writings  we  are  taught  every  thing 
which  it  is  our  duty  to  believe  or  to  praftife  in  order  to  our 
own  falvation  ;  and  that  we  have  the  promife  of  our  bleffed 
Lord  himfelf,  that  the  Spirit  of  truth  lhall  remain  with  11$ 
to  guide  us  into  all  necefTary  truth,  till  that  great  day  when 
he  fhall  come  again  to  judge  the  world  in  righteoufuefs,  and 
tender  to  every  man  according  to  his  works. 

3Qj> 
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longing  to  the  clafs  of  fentandria  and  order  of  monogynia . 
The  corolla  is  campanulated,  with  divifioi**  and  fegments 
obtufe ;  the  capfule  unilocular,  globular,  very  large,  and 
many-leeded.  I  here  is  only  one  ipecies,  the  americanci . 

THEOPHRASTUS,  the  pliilofopher,  was  born  about 
371  years  before  Chrift,  and  was  fncceflively  the  difciple 
of:  Plato  and  of  Ariftotle.  He^  fuccecded  Ariftotle  in 
the  Peripatetic  fchool,  and  condu&ed  the  charge  with  fuch 
high  reputation  that  he  had  about  2000  fcholars.  He  is 
highly  celebrated  for  his  induftry,  learning,  and  eloquence  ; 
and  for  his  generofity  and  public  fpirit.  He  is  faid  to  have 
twice  freed  his  country  from  the  oppreffion  of  tyrants.  He 
contributed  liberally  towards  defraying  the  cxpence  attend¬ 
ing  the  public  meetings  of  philof  pliers  ;  which  were  held, 
not  for  the  fake  of  Ihew,  but  for  learned  and  ingenious  con¬ 
vention.  I11  the  public  fchools  he  commonly  appeared, 
as  Airiilotle  had  done,  in  an  elegant  drefs,  and  was  very 
attentive  to  the  graces  of  elocution.  He  lived  to  the  ad¬ 
vanced  age  or  85  :  Some  fay  of  107.  Towards  the  clofe 
of  his  life,  he  grew  exceedingly  infirm,  and  was  carried  to 
the  fchool  on  a  couch.  He  exprefled  great  regret  on  ac¬ 
count  of  the  fhortneis  of  life  ;  and  complained  that  nature 


Ibid. 


To  this  clafs  belonged  Paracelfus,  Robert  Fludd,  Jacob  Therapeuf] 
Boehmen,  Van  Plelmont,  Peter  Poiret,  and  the  Rofi crucians. 

1  hey  are  alio  called  FiRK-Philo/ophersf  which  fee. 

THERAPEU 1 M,  a  term  applied  to  thofe  that  are 
wholly  in  the  fervice  of  religion.  This  general  term  ha3 
been  applied  to  particular  feds  of  men,  concerning  whom 
there  have  been  great  difputes  among  the  learned. 

FHERAPEU  IlCS,  that  part  of  medicine  which  ac¬ 
quaints  us  with  the  rules  that  are  to  be  obferved,  and  the 
medicines  to  be  employed,  in  the  cure  of  dileafes. 

THERIACA  andromachi,  a  compound  medicine 
made  in  the  form  of  an  eleefuary.  See  Pharmacy,  n°  605. 
THERMiE,  hot  baths  or  bagnios.  Luxury  and  extra¬ 


vagance  were  in  nothing  carried  to  fuch  heights  as  in  the 


had  given  long  life  to  flags  and  crows,  to  whom  it  is  of  fo 


little  value,  and  had  denied  it  to  man,  who,  id'  a  longer 
duration,  might  have  been  able  t6  attain  the  fummit  of 
fcience  ;  but  now,  as  foon  as  he  arrives  within  fight  of  it, 
is  taken  away.  Plis  laft  advice  to  his  difciples  was,  that, 
iince  it  is  the  lot  of  man  to  die  as  foon  as  he  begins  to  live, 
they  would  take  more  pains  to  enjoy  life  as  it  pafles,  than/ 
to  acquire  poftkumous  fame.  His  funeral  was  attended  by 
a  large  body  of  Athenians.  He  wrote  many  valuable  works, 
of  which  all  that  remain  are,  feveral  treatifes  on  the  Natural 
Hiflory  of  Flants  and  Foflils ;  Of  Winds,  Of  Fire,  &c.  a 
rhetorical  work  intitled  “  Chara&ers,”  and  a  few  Metaphy^ 
fical  Fragments. 

To  Theophraftus  we  are  indebted  for  preferving  the  works 
of  Ariflotle.  See  Aristotle. 

THEOPOMPUS,  a  celebrated  Greek  orator  and  hif- 
torian,  was  born  in  the  ifland  Chios,  and  flourifhed  in  the 
reign  of  Alexander  the  Great.  He  was  one  of  the  moft 
famous  of  all  the  difciples  of  Ifocrates,  and  won  the  prize 
from  all  the  panegyrifts  whom  Artemifia  invited  to  praife 
Maufolus.  He  wrote  feveral  works,  which  are  loft. 

THEOREM,  a  propofition  which  terminates  in  theory, 
and  which  confiders  the  properties  of  things  already  made 
or  done  ;  or  it  is  a  fpeculative  propofition  deduced  from 
comparing  together  feveral  definitions.  A  theorem  is  fome- 
thirg  to  be  proved,  and  a  problem  fomething  to  be  done. 

THEORETIC,  fomething  relating  to  theory,  or  that 
terminates  in  {peculation. 

THEORY,  in  general,  denotes  any  doctrine  which  ter¬ 
minates  in  {peculation,  without  considering  the  pra&icai 
ufes  or  application  thereof. 

THEOSOPHIS  FS,  a  fe&  of  men  who  pretend  to  de¬ 
rive  all  their  knowledge  from  divine  illumination.  They 
boaft  that,  by  means  of  this  celeftial  light,  they  are  not 
only  admitted  to  the  intimate  knowledge  of  God,  and  of  all 
divine  truth,  but  have  accefs  to  the  moft  fublime  fecrets  of 
nature.  They  aferibe  it  to  the  fmgular  manifeftation  of 
divine  benevolence,  that  they  are  able  to  make  fuch  a  ufe 
of  the  element  of  fire,  in  the  chemical  art,  as  enables  them 
to  difeover  the  eflential  principles  of  bodies,  and  to  difeiofe 
flupendous  myfteries  in  the  phyfical  world.  They  even  pre¬ 
tend  to  an  acquaintance  with  thofe  celeftial  beings  which  form 
the  medium  of  intercourfe  between  God  and  man,  'and  to 
a  power  of  obtaining  from  them,  by  the  aid  of  magic,  aftro- 
logy,  and  other  fimiiar  arts,  various  kinds  ot  information 
and  afli fiance. 


thermae  of  the  Roman  emperors.  Ammian  complains,  that 
they  were  built  to  fuch  an  extent  as  to  equal  whole  pro¬ 
vinces  ;  from  which  Yalefius  would  abate,  by  reading  pi[c\n<e 
inftead  of  provincia.  And  yet  after  all,  the  remains  of 
fome  ftill  Handing  are  fufficient  teftimonies  for  Ammian’s 
cenfure ;  and  the  accounts  tranimitted  of  their  ornaments 
and  furniture,  fuch  as  being  laid  with  precious  ftones  (Se¬ 
neca),  fet  round  with  feats  of  folid  filver  (Pliny),  with  pipes 
and  ciderns  of  the  fame  metal  (Statius),  add  to,  rather 
than  take  from,  the  cenfure.  The  molt  remarkable  bagnios 
were  thofe  of  Diocletian  and  Caracalla  at  Rome,  great  part 
of  which  remains  at  this  day  ;  the  loity  arches,  ftately  pil¬ 
lars,  variety  of  foreign  marble,  curious  vaulting  oi  the  roofs* 
great  number  of  fpacious  apartments,  all  attract  the  curio- 
fity  of  the  traveller.  They  had  alfo  their  fummer  arid  win¬ 
ter  baths. 

THERMOMETER,  an  inftrument  for  meafuiing  the 
degree  of  heat  or  cold  in  any  body.  \ 

The  thermometer  was  invented  about  the  beginning  of  Invention  1 
the  17th  century;  but,  like  many  other  uieful  inventions,  °f  he  thcr-j 
it  has  been  found  impofllble  to  ascertain  to  whom  the  ho  “ian^uT* 
nour  of  it  belongs.  Boerhaave  *  aferibes  it  to  Cornelius  9 

Drebbel  of  Alcmar,  his  own  countryman.  Fulgenzio  f  at-*'  Cbm.  f. 
tributes  it  to  his  mailer  Paul  Sarpi,  the  great  oracle  of  theP,I3a»1iM 
Venetian  republic;  and  Viviani  gives  the  honour  of  it  to^LiSeF' 
Galilaeo$.  But  all  thefe  are  poithumous  claims.  San&orio  J  ^ 
claims  this  honour  to  himfelf ;  and  his  affertion  is  corrobo-  $  Pit.  Ga~ 
rated  by  Borelli  $  and  Malpighi  *  of  the  Florentine  aca -lil-  p-67- 
demy,  whofe  partiality,  is  not  to  be  fufpe&ed  in  favour  \porn' in 
of  a  member  of  the  Patavinian  fchool. 


Galen.  }). 
736 — 842. 

Perhaps  the  bell  way  to  reconcile  thefe  different  claims  §  jje  Mot. 
would  be,  to  fuppofe  that  the  thermometer  was  really  in-  himal.  U. 
vented  by  different  perfons  about  the  fame  time.  We  knowP1^' 
that  there  are  certain  periods  in  the  progrefs  of  the  arts  pj^y. 
when  the  flream  of  human  genius  runs  in  the  fame  direc¬ 
tion,  and  moves  towards  the  fame  objedl.  That  part  of 
the  current  which  reaches  the  objedl  fiift  may  poffefs  the 
title ;  but  the  other  parts  follow  fo  rapidly  and  arrive  fo 
foon  after,,  that  it  is  impofllble  for  a  fpe&ator  to  decide 
which  is  firft  in  point  of  time.  % 

The  firfl  form  of  this  inftrument  for  meafuring  the  de- The  air 
grees  of  heat  and  cold,  was  the  air-thermometer.  It  is  athermona* 
well  known  fa£t  that  air  expands  with  heat  fo  as  to  occupy  ter  defers 
more  fpace  than  it  does  when  cold,  and  that  it  is  condenfed^ 
by  cold  fo  as  to  occupy  lefs  fpace  than  when  warmed,  and 
that  this  expanfion  and  condenfation  is  greater  or  lefs  ac¬ 
cording  to  the  degree  of  heat  or  cold  applied.  The  prin¬ 
ciple  then  on  which  the  air-thermometer  was  conftru&ed 
is  very  Ample.  The  air  was  confined  in  a  tube  by  means 
of  fome  coloured  liquor ;  the  liquor  rofe  or  fell  according 
as  the  air  became  expanded  or  condeiifed.  What  the  fir  ft  N 
form  ot  the  tube  was,  cannot  now  perhaps  be  well  known,; 
but  the  following  defeription  of  the  air- thermometer  will 
fully  explain  its  nature. 

The  air-thermometer  confifts  of  a  glafs  tube  BE,  con-  Plate  DVh 

ne&ed^1* 
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bull  A,  a rA  at  the  jaded  to  the  great  funfhine  heats  of  Florence,  which  are  Thermo- 
too  variable  and  undetermined;  and  frequently  the  work¬ 
man  formed  the  lcale  according  to  his  own  fancy.  While 
the  thermometer  laboured  under  inch  difadvanta/es  it  could 
not  be  of  general  ule. 

To  obtain  foint  fixed  unalterable  ooint  by  which  a  deter- 


3 

ts  titled- 
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ne&ed  at  one  end  with  a  large  Hah 

other  end  immerfed  in  an  open  veflcl,  or  terminating  in  a 
ball  DE,  with  a  narrow  orifice  at  D  ;  which  vefl’el,  or  ball, 
contains  any  coloured  liquor  that  will  not  tafily  ‘reeze. 
A  quafortis  tinged  of  a  fine  V  ine  colour  with  a  folution  of  vi¬ 
triol  or  copper,  or  fpirit  of  wH-  tinged  wfib  cochineal,  will 
anfwer  this'purpofe.  But  t  'c  ball  A  r.vftt  be  firft  mode¬ 
rately  warmed  fo  that  a  part  o;  the  air  continued  in  it  may 
be  expelled  through  fhe  or  her  1)  ;  and  then  the  liquor 
pieficd  by  the  weight  of  the  aunofpbere  will  enter  the  ball 
Dh,  and  rife,  for  example,  to  the  middle  o:  the  tube  at 
C,  ?t  a  mean  temperature  of  the  weather ;  and  in  tins  Hate 
the  liquor  by  its  weight,  and  the  air  included  in  the  ball 
A,  & c.  by  its  ebfticity,  will  count t* balance  the  weight  of 
the  atmofphere.  As  the  ftirronnding  air  becomes  warmer, 
the  air  in  the  ball  and  upper  pait  of  the  tube,  expanding 
by  heat,  will  drive  the  liquor  into  the  lower  nail,  and  con- 
fequently  its  furface  will  delcend  ;  on  the  contrary,  as  the 
ambient  air  becomes  colder,  that  in  the  ball  is  condenltA 
and  the  liquor  prefled  by  the  weight  of  the  atmofphere  will 
alcend  :  fo  that  the  liquor  in  the  tube  will  afeend  or  defeend 
more  or  lefs  according  to  the  Hate  of  the  am  contiguous  to 
the  iuftrument.  To  the  tube  is  affixed  a  lcale  of  the  fame 
length,  divided  upwards  and  downwards  from  the  middle  C 
into  loo  equal  parts,  by  means  o’  which  the  alcent  and 
defeent  o^  the  liquor  in  the  tube,  and  confequently  the  va¬ 
riations  in  the  cold  or  heat  of  the  atmofphere,  may  be  ob- 
ferved. 

This  inftrument  was  extremely  defe&ive  ;  for  the  air  in 
the  tube  was  not  only  atfedfed  by  the  heat  and  cold  of  the 
atmofphere,  but  alfo  by  its  weight. 

The  air  being  found  improper  for  meafuring  with  accu¬ 
racy  the  variations  of  heat  and  cold  according  to  the  form 
of  the  thermometer  which  was  firft  adopted,  another  fluid 
was  propofed  about  the  middle  of  the  17th  century  by  the 
Florentine  academy,  This  fluid  was  fpirit  of  wine,  or  al¬ 
cohol,  as  it  is  now  generally  named.  The  alcohol  being 
coloured,  was  incloftd  in  a  very  fine  cylindrical  glafs  tube 
previoufly  exhaufted  of  its  air,  having  a  hollow  ball  at  one 
end  A,  and  hermetically  fealed  at  the  other  end  id.  The 
hall  and  tube  are  filled  with  rectified  fpirit  of  wine  to  a 
convenient  height,  as  to  C,  when  the  weather  is  of  a  mean 
temperature,  which  may  be  done  by  inverting  the  tube  into 
a  vefl’el  of  llagnart  coloured  fpirit,  under  a  receiver  of  the 
air-pump,  or  in  any  other  way.  When  the  thermometer  is 
propei ly  filled,  the  end  D  is  heated  red  hot  by  a  lamp,  and 
then  hermetically  iealed,  leaving  the  included  air  of  about  f 
of  its  natural  denfity,  to  prevent  the  air  which  is  In  the  lpirit 
from  dividing  it  in  its  expanfion.  To  the  tube  is  applied  a 
fcale,  divided  from  the  middle,  into  ico  equal  part?,  up¬ 
wards  and  downwards. 

As  fpirit  of  wane  is  capable  of  a  very  considerable  degree 
of  rarefa&ion  and  condenlation  by  heat  and  cold,  when  the 
heat  of  the  atmofphere  increafes  the  fpirit  dilates,  and  con- 
fequently  rifes  in  the  tube ;  and  when  the  heat  decreafes, 
the  fpirit  defeends,  and  the  degree  or  quantity  of  the  motion 
is  fhown  by  a  fcale.  t 

Its  dcftdls.  The  fpirit  of  wine  thermometer  was  not  fubje&  to  fome 
of  the  inconveniences  wfiich  attended  the  air  thermometer. 
In  particular,  it  was  not  affedted  by  variations  n  the  weight 
of  the  atmofphere  :  accordingly  it  foon  came  into  general 
ufe  among  philclophers.  It  was,  at  an  early  period,  intro¬ 
duced  into  Britain  by  Mr  Boyle.  To  this  inftrument,  as 
then  uftd,  there  are,  however,  many  objection?.  i  he  li¬ 
quor  was  of  different  degrees  of  flrength,v  and  therefore  di  - 
ferent  tubes  filled  with  it,  when  expofed  to«the  fame  degree  of* 
heat,  would  not  coriefpond.  There  was  alfo  another  c’efedf : 
The  fcale  which  was  adjufted  to  the  thermometer  did  nob 
commence  at  any  fixed  point.  The  higheit  term  was  ad- 
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mined  lcale  might  be  diicovered,  to  which  all  thermometers  fixe 1  j>  Tnts 
n;i..ht  be  accurately  adjufted,  was  the  iubjedl  which  next  Pfofiofei by 
drew  the  attention  of  philofophers.  Mr  Boyle,  who  feems  °“ 
at  an  eaily  period  to  have  iludied  this  fubj  61  with  muclr 
anxiety,  propofed  the  freezing  of  the  effential  oil  of  annifeeds 
as  a  convenient  point  for  graduating  thermometers ;  but 
this  opinion  he  foon  laid  afide.  Dr  Halley  next  propoTd 
that  thermometers  fhould  be  graduated  in  a  deep  pit  under 
ground,  where  the  temperature  both  in  winter  and  iummer 
is  pretty  uniform  ;  and  that  the  point  to  which  the  fpirit  of 
wine  fhould  rife  in  fuch  a  fubterraneous  place  fhould  be  the 
point  from  which  the  fcale  fhould  commence.  But  this 
propofal  was  evidently  attended  with  fuch  inconveniences  that 
it  was  ioon  abandoned.  He  made  experiments  on  the  boil¬ 
ing  point  of  water,  of  mercury,  and  o  fpirit  of  wine  ;  and 
he  fee  ms  rather  to  give  a  preference  to  the  lpirit  of  wire  *.*  7>/7. 

Fie  objedb  d  to  the  free  zing  of  water  as  a  fixed  point,  be-  Ah 
caufe  he  thought  that  it  admitted  confiderable  latitude  11 

It  feems  to  have  been  referved  to  the  all  conquering  ge  sir  (^ac 
nius  of  Sir  Isaac  Newton  to  deteimine  this  important  point,  Newton’s 
on  which  the  accuracy  and  value  of  the  thermometer  de-°d  the; mo- 
pends.  He  chofe,  as  fixed,  thoie  points  at  which  water  meter* 
freezes  and  boils  ;  the  very  points  which  the  experiments  of 
fuceeeding  philofophers  have  determined  to  be  the  moft  fix¬ 
ed  and  conveniert.  Senftble  of  the  difad  vantages  6f  fpirit  of 
wine,  he  tried  another  liquor  which  was  homogeneous 
euou.h,  capable  of  a  considerable  rarefadlion,  about  15 
times  greater  than  fpirit  of  wine.  This  was  linfeed  oil. 

It  has  not  been  obferved  to  freeze  even  in  very  great  colds, 
and  it  bears  a  heat  about  four  times  that  oj  water  before  it 
boils.  With  thefe  advantages  it  was  made  ufe  of  by  Sir 
Ifaac  Newton,  who  difcovered  by  it  the  comparative  de¬ 
gree  of  heat  for  boiling  water,  melting  wax,  boiling  fpirit 
of  wine,  and  melting  tin  ;  beyond  which  it  does  not  appear 
that  this  thermometer  was  applied.  T  he  method  he  uleti 
for  adjufting  the  fcale  of  this  oil  thermometer  was  as  fol¬ 
lows  :  Suppofing  the  bulb,  when  immerged  in  thawing 
fnow,  to  contain  10,000  parts,  he  found  the  oil  expand  by 
the  heat  of  the  human  body  fo  as  to  take  up  T’7th  more 
(pace,  cr  10,256  fuch  paits  ;  and  by  the  heat  of  water  boil¬ 
ing  ftrongly  10,725  ;  and  by  the  heat  of  melting  tin  1 1,5  16.  . 

So  that  reckoning  the  freezing  point  as  a  common  limit  be¬ 
tween  heat  and  cold,  he  be  ran  his  fcale  there,  marking  it 
o,  and  the  heat  of  the  human  body  he  made  12°  ;  and  confe¬ 
quently,  the  degrees  of  heat  being  pioportianal  to  the  de-f/^*n 0 
grecs  of  rarefadion,  or  256  :  725  :  :  12:34,  this  nun  ber  34^-To.or 
will  exprefs  the  heat  of  boiling  water;  and  by  the  fame vol  iv. part 
rule,  72  that  of  melting  tin  J.  This  thermometer  was  con- 3. 
ftrucTed  in  1701.  g 

To  the  application  of  oil  as  a  meafure  of  heat  and  cold,  ItHmper- 
there  are.  iniuperable  objections.  It  is  fo  vifeid,  that  it  adAe^h°n3* 
heres  too  ftrongly  to  the  Tides  of  the  tube.  On  this  ac¬ 
count  it  aicends  and  defeends  tooflowly  in  cafe  of  a  fudden 
heat  or  cold.  In  a  hidden  cold,  fo  great  a  portion  remains 
adhering  to  the  fides  of  the  tube  after  the  reit  'has  fubfided, 
that  the  furface  appears  lower  than  the  correiponding  tem¬ 
perature  of  the  air  requires.  An  oil  thermometer  i3  there¬ 
fore  not  a  proper  meafuie  of  heat  and  cold. 

AH  the  thermometers  hitherto  propofed  were  liable  to  Reaumur’s , 
mar.y  inconveniences,  and  could  not  be  confidered  as  exa£lfp;rit  0f 
ftandards  for  pointing  oat  the  various  degrees  of  tempera- wine  ther- 
ture.  This  kd  Reaumur  to  attempt  a  new  one,  an  ac-n*oir*eter* 
count  of  which*  was  publifhed  in  the  year  1730111  the  Me¬ 
moirs 
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raolrs  of  the  Academy  of  Sciences.  This  thermometer  was 
made  with  fpirit  of  wine.  He  took  a  large  ball  and  tube, 
the  dimenfions  and  capacities  of  which  vve^e  known;  he  then 
graduated  the  tube,  fo  that  the  fpace  from  one  divifion  to 
another  might  contain  xoooth  part  of  the  liquor;  the  li¬ 
quor  containing  1000  pans  when  it  flood  at  the  freezing 
point.  He  adjufted  the  thermometer  to  the  freezing  point 
by  an  artificial  congelation  of  water :  then  putting  the  ball 
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That  we  mnv  judge  the  more  accurately  of  the  proprie-  Tlwm*, 
ty  of  employing  mercury,  we  will  compare  its  qualities  meter- 
with  thofe  of  the  fluids  already  mentioned,  air,  alcohol, 
and  oil.  4 

Air  is  the  moft  ex  pan  hb1  e  fluid,  but  it  does  not  receive  Proper  t  let 
nor  part  with  its  heat  fo  quickly  as  mercury.  Alcohol  does01’*”**  ai* 
not  expand  much  by  heat.  In  its  ordinary  (late  it  does  not^i 
bear  a  much  greater  heat  than  1750  of  lahrcnheit  :  but 
when  highly  rectified  it  can  bear  a  greater  degree  of  cold 
than  any  other  liquor  hitherto  employed  as  a  nieai'iire  of 
temperature.  .  At  Hudfon’s  Bay, 'Mr  Macnab,  by  a  mix¬ 
ture  of  vitriolic  acid  and  How,  made  it  to  defeend  to  69  be¬ 
low  o  of  Fahrenheit.  1  here  is  an  inconvenience,  however, 
attending  the  ule'  of  this  liquor  ;  it  is  not  pofiible  to  get  it 
always  of  the  fame  degree  of  ftrength.  As  to  oil,  its  ex- 
panfion  is  about  15  times  greater  than  that  of  alcohol ;  it  fu- 
lfains  a  heat  ot  6000,  and  its  freezing  point  is  fo  low  that 
it  has  not  been  determined  ;  but  its  vifeofity  renders  it  ufe- 

kfH*  .  13 

Mercury  is  far  fupcrior  to  alcohol  and  oil,  and  is  much  more  Thermo, 
manageable  than  air.  1.  As  far  as  the  experiments  already  metrica! 
made  can  determine,  it  is  of  all  the  fluids  hitherto  emoloyed 


of  his  thermometer  and  part  of  the  tube  into  boiling  water, 
he  obferved  whether  it  rofe  80  divifions ;  if  ft  exceeded 
thefe,  he  changed  his  liquor,  and  by  adding  water  lowered  it, 
till  upon  trial  it  fhould  juft  rife  80  divifions  ;  or  if  the  liquor, 
being  too  low,  fell  fhort  of  80  divifions,  he  raifed  it  by  add¬ 
ing  ie£lified  fpirit  to  it.  The  liquor  thus  prepared  fuited 
his  purpofe,  and  ferved  for  making  a  thermometer  of  any 
to  flZe^  w*10^e  kale  would  agree  with  his  fandard. 

Its  defeats.  This  thermometer  was  far  from  being  perfect.  As  the 
bulbs  were  three  or  four  inches  in  diameter,  the  furround¬ 
ing  ice  would  be  melted  before  its  temperature  could  be 
propagated  to  the  whole  fpirits  in  the  bulb,  and  consequent¬ 
ly  the  freezing  point  would  be  marked  higher  than  it  fhould 

be.  Dr  Martine  accordingly  found,  that  inflead  of  coinci-  maae  can  determine,  it  is  ^  «xi  n.v.  limicuu  c-„,D1UyCC,-  - 

ding  with  the  3 2d  degree  of  Fahrenheit,  it  correfponded  with  in  the  conflru&ion  of  thermometers,  that  which  mea fur es°  melCur^ 
the  34th,  or  a  point  a  little  above  it.  Reaumur  commit-  moll  exa&ly  equal  differences  of  heat  by  equal  differences  of 
ted  a  mi  flake  alfo  refpe&ing  the  boiling  point;  for  he  its  bulk  :  its  dilatations  are  in  fad  very  nearly  proportional  to 
thought  that  the  fpirit  ot  wine,  whether  weak  or  ft roug,  the  augmentations  of  heat  applied  to  it  (a).  2.  Of  all  liquids  P^herdrs 

it  is  the  moft  eafily  freed  from  air.  3.  It  is  fitted  to 

-  -  -  -  -  -  rae  l  Atm • 

fphere. 


II 

Mercurial 

thermome¬ 

ters. 


*  Phil. 
Tranf.  vol. 
avii.  or 
Ah  r*  vol.  11 


when  immerged  in  boiling  water,  received  the  fame  degree 
of  heat  with  the  boiling  water.  But  it  is  well  known  that 
highly  re&ified  fpirit  of  wane  cannot  be  heated  much  be¬ 
yond  the  175th  degree  of  Fahrenheit,  while  boiling  water 
raiies  the  quickfilver  37  degrees  higher.  There  is  another 
thermometer  that  goes  by  the  name  of  Reaumur's,  which 
fhall  be  a'terwards  dtferibed. 

At  length  a  different  fluid  was  propofed,  by  which  ther¬ 
mometers  could  be  made  free  from  moft  of  the  defe&s  hi¬ 
therto  mentioned.  This  fluid  was  mercury,  and  feems  firft 
to  have  occurred  to  Dr  Halley  in  the  laft  century  ;  but 
was  not  adopted  by  him  on  account  of  its  having  a  fmaller 
degree  of  expanfibility  than  the  other  fluids  ufed  at  that 
time  *.  Boerhaave  fays  that  the  mercurial  thermometer 
was  firft  conftrufled  by  Olaus  Roemer ;  but  the  honour  of 
this  invention  is  generally  given  to  Fahrenheit  08  Amfter- 
dam,  who  prefented  an  account  of  it  to  the  Royal  Society 
of  London  in  1724. 


fure  high  degrees  cf  heat  and  cold.  It  fuflains  a  heat  of' 

6oo°  of  Fahrenheit’s  fcaie,  and  does  not  congeal  till  it  fall 
39. or  4°  decrees  below  o.  4.  It  is  the  moft  fenfible  of  any 
fluid  to  heat  and  cold,  even  air  not  excepted,  f  Sir  Benja- .  phv 
mm  Thompfon,  now  Count  Rumford,  found  that  mercury  Tranf.  for 
was  heated  Irom  the  freezing  to  the  boiling  point  in  $8  fe-1786. 
conds,  while  water  took  two  minutes  13  feconds,  and  com¬ 
mon  air  10  minutes  and  17  feconds.  5.  Mercury  is  a  ho¬ 
mogeneous  fluid,  and  every  portion  of  it  is  equally  dilated 
or  contra£led  by  equal  variations  of  heat.  Any  one  ther¬ 
mometer  made  of  pure  mercury  is,  extern  paribus ,  pcfTef- 
fed  of  the  fame  properties  with  every  other  thermometer 
made  of  pure  mercury.  Its  power  of  expanfion  is  indeed 
about  fix  times  lefs  than  that  of  fpirit  ©f  wine,  but  it  is  great 
enough  to  anfwer  nioft  of  the  purpofes  for  which  a  thermo, 
meter  is  wanted.  14 

The  fixed  points  which  arc  now  univerfally  chofen  forFixul 

adj  lifting  P°‘lUs* 


(a)  We  have,  affirmed  that  the  expanfions  of  the  bulk  of  quickfilver  by  heat  are  nearly  (for  they  are  not  ftri&Iy 
fo)  in  a  regular  arithmetical  progreffion,  according  to  the  quantit  y  of  heat  it  is  expofed  to ;  and  fuch  feems  to  be  the  cafe 
according  to  the  Table  publifhed  by  Mr  de  Luc,  at  page  309.  of  his  firft  volume  on  the  Modifications  of  the  At- 
mofphere.  The  following  extraft  of  this  table  fhows  thefe  variations  :  and  the  firft  and  fecond  differences  are  added,  in 
order  to  render  thefe  irregularities  more  lenfible.  They  are  fuch  as  can  hardly  be  conceived  from  the  nature  of  any  fiib-VolTii. 
fiance,  without  the  influence  of  extraneous  and  accidental  caufes,  which  may  have  efeaped  the  attention  of  the  obferver ; 
neither  have  they  been  found  exadly  true  by  Dr  Crawford.  Mr  de  Luc  fuppofes  the  whole  heat  from  melting  ice  to 
that  of  boiling  water. to  be  divided  into  80  parts  ;  by  the  fra£lional  fubdiviiions  of  which  he  expreffes  the  abfolute  quan- 
tiues  of  heat,  anfwenng.to  each  5,  or  10  degrees  of  Reaumur’s  thermometer  (  =  22,5  of  Fahrenheit’s  fcalc)  ;  fo  that  the 
whole  fum  of  thefe  fractions  amounts  exadlly  to  the  affumed  number  80.  They  are  as  follow' : 


Reaumur’s 
Thermometer. 
Degrees  80  .  .  . 

70  .  .  . 
60  .  .  . 
50  .  .  . 
40  .  .  . 

3°  .  .  . 
20  .  .  . 
10  .  .  . 
o  .  .  . 


Fahrenheit’s 
Thermometer. 
.  212 

•  .  i89>5 

.  .  167 
,  .  144,5 
.  .  122 
■  •  99>5 

•  •  77 

•  *  54>5 

.  .  32 


Quantities 
of  heat. 

9>4  4 
9,60 

9>7° 
9,86 
wo,  08 
10,20 
10,38 
10,74 


Firft 

differences. 

*i  6 
*io 
*16 
9 22 

*S  2 
>j8 
>56 


Second 

differences. 


-f-  ,06 

—  ,o5 

—  ,06 

+  >l° 
1 —  ,06 

~,i8 


THE 
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third  column  of  differences  of  the  equations.  See  Phil.  Therms* 
Tranf  lxiv.  art.  30. ;  alfo  Dr  Mafkelync’s  Paper,  vol.  lxiv. 


In  the  following  table  we  have  the  refult  of  15  different  Sir  Gem  ge 
obfervations  made  by  Sir  George  Schuckburgh  compared Sthuck- 
with  the  refult  of  M.  de  Luc’s  rules.  l.-8  0 


*5 

life  for 

ij  ailing 
heimome- 
ersto 
hefe. 


Phil. 

Tranf.  for 
77 5  and 

778. 


Height  of  the!, 
ii  ironic  ter  <  e-i; 
iticed  to  the  ! 
Lain  e  tern  pera- 
LU.t  01  50 3 

Mean  boil-J 
tog  Point’ 
by  Obier- 
vatiou. 

Boiling  Pc  in 
by  De  Luc% 
Rules. 

Height 
nf  Baro- 
necer. 

Boiling 
Point  by 

1 1 hi'erva 
ion. 

Boiling 
Point  by 
De  Luc’s 
Rules. 

Inch. 

0 

0 

Inch. 

0 

0 

26,498 

207,07 

208, 54 

30,008 

213,22 

213.47 

27,241 

208,64 

208,84 

30,207 

2I3’58 

213,79 

27>9J4 

209,87 

2  10,03 

3°>489 

2i4»li 

21 4>23 

28>377 

210,50 

2IO,8l 

30,763 

2H.37 

214,66 

28,699 

211,27 

211,34 

3°>847 

2H>83 

214.79 

28,898 

211,50 

21  1,67 

3 ->957 

214,96 

214.96 

28,999 

2  I  t,6o 

211,85 

29>447 

212,55 

212,74 

29,805 

212,95 

21?, H 

adjuring  thermometers  to  a  fcale,  and  to  one  another,  are 
the  boiling  and  freezing  water  points.  The  boiling  water 
point,  it  is  well  known,  is  not  an  invariable  point,  but  va-  art.  20. 
ries  fome  degrees  according  to  the  weight  and  temperature 
of  the  atmofphere.  In  an  exhaulled  receiver,  water  will 
boil  with  a  heat  of  98°  or  ioo°  ;  whereas  in  Papin’s  dige- 
iter  it  wilj  acquire  a  heat  of  412.  Hence  it  appears  that 
water  will  boil  at  a  lower  point,  according  to  its  height  in 
the  atmofphere,  or  to  the  weight  of  the  column  of  aii  which 
prefTes  upon  it.  In  order  to  enfure  uniformity  therefore  in 
the  conftru&ion  of  thermometers,  it  is  now  agreed  that  the 
bulb  of  the  tube  be  plunged  in  the  water  when  it  boils  vio¬ 
lently,  the  barometer  ftanding  at  30  Englifh  inches  (which 
is  its  mean  height  round  London),  and  the  temperature  of  the 
atmofphere  550.  A  thermometer  made  in  this  way,  with  its 
boiling  point  at  2 1 2°,  is  called  by  Dr  Horfley  Bird's  Fah¬ 
renheit,  becaufe  Mr  Bird  was  the  firii  perfop  who  attended 
to  the  date  of  the  barometer  in  conftru&ing  thermometers. 

As  artifts  may  be  often  obliged  to  adjuft  thermometers 
under  very  different  preffuresor  the  atmofphere,  philofophers 
’  have  been  at  pains  to  diicover  a  general  rule  which  might 
be  applied  on  all  occafions.  M.  de  Luc,  in  his  Recherches 
fur  les  Mod.  de  ly  Atmofphere  from  a  feries  of  experiments, 
has  given  an  equation  for  the  allowance  on  account  of  this  Sir  George  Schuckburgh  has  alfo  fubjoined  the  following 
difference,  in  Paris  meafure,  which  has  been  verified  by  Sir  t.  ,1  r  -1  r ----*“-  --  a  — 

George  Schuckburgh  f  ;  alfo  Dr  Horfley,  Dr  Mafkelyne, 
and  Sir  George  Schuckburgh,  have  adapted  the  equation 
and  rules  to  Englifh  meafures,  and  have  reduced  the  allow¬ 
ances  into  tables  for  the  ufe  of  the  artift.  Dr  Horfley ’s 
rule,  deduced  from  De  Luc's,  is  this : 

—22 - 10,  a  —  92*804  =  h. 

8990000  5  J 

where  h  denotes  the  height  of  a  thermometer  plunged  in 
boiling  water,  above  the  point  of  melting  ice,  in  degrees  of 
Bird’s  Fahrenheit,  and  z  the  height  of  the  barometer  in 
icths  of  an  inch.  From  this  rule  he  has  computed  the  fol¬ 
lowin';  table,  for  finding  the  heights,  to  which  a  good  Bird’s 
Fahrenheit  will  rife  when  plunged  in  boiling  water,  in  all 
ftar.es  of  the  barometer,  from  27  to  ^  1  Englifh  inches  ; 
which  will  ferve,  among  other  ufes,  to  diredl  inftrument- 
makers  in  making  a  true  allowance  for  the  effedf  of  the  va¬ 
riation  of  the  barometer,  if  they  fhould  be  obliged  to  finifh 
a  thermometer  at  a  time  when  the  barometer  is  above  or 
below  30  inches  ;  though  it  is  belt  to  fix  the  boiling  point 
when  the  barometer  is  at  that  height. 


17 


lervations 
compared 
|  with  De 
Luc’s  rules 


general  table  for  the  ufe  of  art  ill 
mometer,  both 
of  M.  de  Luc. 


in  conftruefting  the  ther- 
iccording  to  his  own  obfervations  and  thofe 


Height  of  the 
B  iiometer. 

C  rrecfc  cf  the 
boiling  point 

0 

26,0 

—  7,09 

26,5 

—  6,18 

27,0 

—  5>27 

27>5 

—  4>37 

28,0 

—  3*4^ 

28,5 

—  2,59 

29,0 

—  I,72 

29>9 

—  0,85 

3b° 

0,00 
+  °^85 

3°>5 

3 1 ,0  1 

1.  +  i,6  9 

Difference 


>9* 

>9l 

,90 

,89 

,89 

37 

>*5 

,8.5 

,84 


Correct  accord. 

Difference. 

to  M.  de  Luc. 

0 

—  6,83 

—  5>93 

—  5>°4 

,90 

,89 

88 

—  4,16 

•87 

—  3’3X 

—  2,45 

y°  l 
,86 

Hz 

—  1 ,62 

,82 

— "0,80 

,80 

0,00 

,79 

>7* 

+  0,79 
+  i,S7 

1$ 


TL 


e  Royal 
the 


is 

Tabic 

Formed 

From  the 

Equation  of  the  Boil 

Baiometer. 

Equation. 

rule. 

3  x'° 

+  i‘J7 

3°*5 

+  °'7  9 

30-0 

0*00 

29*5 

—  C‘8o 

29*0 

—  1  -62 

285 

—  2*45 

28*0 

—  3*3 1 

27*5 

—  4*  16 

27-0 

—  5*°4 

points. 


The  numbers  in  the  firft  column  of  this  table  exprefs 
heights  of  the  quickfilver  in  the  barometer  in  Englifh  inches 
and  decimal  parts  :  the  fecond  column  fhows  the  equation 
to  be  applied,  according  to  the  fign  prefixed,  to  212°  of 
Bird’s  Fahrenheit,  to  find  the  true  boiling  point  for  every 
fuch  ilate  of  the  barometer.  The  boiling  point  for  all  in¬ 
termediate  ftates  of  the  barometer  may  be  had  with  fuffici- 
ent  accuracy,  by  taking  proportional  parts,  by  means  of  the 


Society,  fully  apprized  of  the  importance  of  Ohfcrva^ 
adjufting  the  fixed  points  of  thermometers,  appointed  a 
committee  of  (even  gentlemen  to  confider  of  the  befl  me-  n^ttee  of 
thod  for  this  purpofe  ;  and  their  report  is  publifhed  in  the  the  Uoyal 
Phil.  Tranf  vol.  Ixvii.  part  ii.  art.  37.  Society  for 

They  obferved,  that  though  the  boiling  point  be  placed  ^ 
fo  much  higher  on  fome  of  the  thermometers  now  made  than 
on  others,  yet  this  does  not  produce  any  confiderable  error  in 
the  obfervations  ot  the  weather,  at  leaft  in  this  climate  ;  for 
an  error  of  in  the  pofition  of  the  boiling  point,  will 
make  an  error  only  of  half  a  degree  in  the  pofition  of  92% 
and  of  not  more  than  a  quarter  of  a  degree  in  the  point  of 
62°.  It  is  only  in  nice  experiments,  or  in  trying  the  heat 
of  hot  liquors,  that  this  error  in  the  boiling  point  can  be  of 
much  importance. 

In  adjufting  the  freezingas  well  as  the  boiling  point,  the 
quickfilver  in  the  tube  ought  to  be  kept  of  the  fame  heat  as 
that  in  the  ball.  When  the  freezing  point  is  placed  at  a 
confiderable  diftance  from  the  ball,  the  pounded  ice  fhould 
be  piled  to  fuch  a  height  above  the  bail,  that  the  error 
which  can  avife  from  the  quickfilver  in  the  remaining  part  of 
the  tube  not  being  heated  equally  with  that  in  the  ball,  fhall 
be  very  fmall,  or  the  obferved  point  muft  be  correfted  on 
that  account  according  tg  the  following  table ; 


T  tl  E 
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Heat  of  the. 
Air . 


Correction. 


4^ 
52 
6  2 


72 

82 


,0:087 

,00174 

,00261 
,00348 
>0043  c 


3  the 

point,  to  which  thermometers  made  in  different  places  may  Tkti’utft, 
callly  be  adjufted.  It  poffihle  too,  it  ought  to  be  a  point  at 
which  a  natural  well-known  body  receives  fomc  remarkable 


The  correction  in  this  table  is  expreffed  in  t  oooth  parts 
o‘  the  diilance  between  the  freezing,  point  and  the  iurface  of 
the  ice  :  e.  g,  if  the  freezing  point  ft?.nds  feven  inches  above 
the  fur  face  of  the  ice,  and  the  heat  of  the  room  is  6i,  the 
point  0F320  fhould  be  placed  7  X  00261,  or  ,018  of  an 
inch  lower  than  the  obferved  point.  A  diagonal  fcale 
will  facilitate  this  correction. 

The  committee  obferve,  that  in  trying  the  heat  of  liquors, 
care  fhculd  be  taken  that  the  quickfzlver  in  the  tube  of  the 
thermometer  be  heated  to  the  fame  degree  as  that  in  the 
ball;  or  if  this  cannot  be  done  conveniently,  the  obferved 
to  the  fame  heal  fhould  be  corrected  on  that  account  ;  for  the  manner 
degree  as  of  doing  which,  and  a  table  calculated  for  this  piirpofe,  we 
mull  refer  to  their  excellent  report  in  the  Phil.  Tranf.  vol. 
lxvii.  part  ii.  art.  37. 

With  regard  to  the  choice  of  tubes,  they  ought  to  be  ex¬ 
actly  cylindrical.  But  though  the  diameter  fhould  vary  a 
eafy  to  manage  that  matter  in  the  manner  pro- 
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The  num¬ 
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grees  into 
«.vhich  tk 


<ded. 


pofed  by  the  Abbe  Nollet  |),  by  making  a  fmall  portion  of 
the  quickiilver,  e.  g.  as -much  as  fills  up  an  inch  or  half  an 
inch,  Aide  backward  and  forward  in  the  tube  ;  and  thus 
to  nnd  the  proportions  of  all  its  inequalities,  and  from 
thence  to  adjuft  the  divifions  to  a  fcale  of  the  mofi  perfeCi 
equality.  The  capillary  tubes  are  preferable  to  others,  be- 
caufe  they  require  fmaHer  bulbs,  and  they  are  alfo  more  fen- 
fible,  and  lefs  brittle.'  The  moft  convenient  iize  for  com¬ 
mon  experiments  has  the  internal  diameter  about  the  40th 
or  50th  of'  an  inch,  about  9  indies  long,  and  made  of  thin 
glafs,  that  the  rife  and  fall  of  the  mercury  may  be  better 
feen. 

The  next  thing  to  be  conudered,  is  of  what  number  of 
degrees  or  divifions  the  fcale  ought  to  ccnfift,  and  from 
what  point  it  ought  to  commence.  As  the  number  of  the 
i'caJe  ought  divifions  of  the  fcale  is  an  arbitrary  matter,  the  feales  which 
to  be  divi-  have  been  employed  difFer  much  from  one  another  in  this 
circumflance.  Fahrenheit  has  made  180  degrees  between 
the  freezing  and  boiling  water  point.  Amcnton’s  made  73, 
and  Sir  Ifaac  Newton  only  34.  There  is,  however,  one 
general  maxim,  which  ought  to  be  obferved  :  That  juch  an 
arithmetical  number  Jhould  be  chofen  as  can  eafily  be  divided  and 
fub  divided,  and  that  the  number  of  divifions  Jhould  be  fo  great 
that  ihc>e Jhall feldom  be  occtjion  for  fractions.  The  number 
80  chofen  by  Reaumur  anfwers  extremely  well  in  this  re- 
fpeef,  becaufe  it  can  be  divided  by  feveral  figures  without 
leaving  a  remainder  ;  but  it  is  too  fmall  a  number :  the  con- 
fequence  of  which  is,  that  the  degrees  are  placed  at  too  great 
a  diftance  from  one  another,  and  fractions  mull  therefore  be 
often  employed.  We  think,  therefore,  that  160  would  have 
been  a  mo:  e  convenient  number  Fahrenheit’s  number  1 80  is 
large  enough,  but  when  divided  its  quotient  foon  becomes 
an  odd  number. 

As  to  the  point  at  which  the  fcale  ought  to  commence, 
various  opinions  have  been  entertained.  If  we  knew  the 
fcale  ought  beginning  or  lowed:  degree  of  heat,  all  philoiophers  would 
to  com-  agree,  that  the  loweft  point  of  the  thermometer  ought  to  be 
IACIKC.  there;  but  we  know  neither  the  loweft  nor  the  higheft 

degrees  of  heat  ;  we  obl^rve  only  the  intermediate  parts. 
All  that  we  can  do,  then,  is  to  begin  it  at  fome  invariable 


.At-  what 
point  the 


change  from  the  effeas  of  heat  or  cold.  Fahrenheit  be¬ 
gan  his  fcale  at  the  point  at  which  fnow  and  fait  congeal. 

Kir  wan  propofes  the  freezing  point  of  mercury.  Sir  Ifaac 
Newton,  Halts,  and  Reaumur  adopted  the  freezing  point 
o  water.  The  objection  to  Fahrenheit’s  loweft  ooint  is 
that  it  commences  at  an  artificial  cold  never  known  in  na¬ 
ture,  and  to  which  we  cannot  refer  our  feelings,  for  it  is 
what  few  can  ever  experience.  There  would  be  feveral 
great  advantages  gained,  we  allow,  by  adopting  the  freezing 
point  of  mercury.  It  is  the  loweft  degree  of  cold  to  which 
mercury  can  be  applied  as  a  meafure  ;  and  it  would  render  ’ 
unneceffary  the  ufe  of  the  hgns  plus  and  minus,  and  the 
extenfion  of  the  fcale  below  o.  But  we  obje&  to  it,  that  it 
is  not  a  point  well  known;  for  few,  comparatively  fpeaking, 
who  nte  thermometers,  can  have  an  opportunity  of  feeing 
mercury  congealed.  As  to  the  other  advantage  to  be 
gained  by  adopting  the  freezing  point  of  mercury,  namely, 
the  abolition  of  negative  numbers,  we  do  not  think  it  would 
counterbalance  the  advantage  to  be  enjoyed  by  uftng  a  well- 
known  point.  Beiides,  it  may  be  afked,  Is  there  not  a  pro¬ 
priety  in  tiling  negative  numbers  to  exprefs  the  degree  of 
coid,  which  is  a  negative  thing  ?  Heat  and  cold  we  can  only 
judge  of  by  our  feelings  :  the.  point  then  at  which  the  fcale 
fhould  commence,  ought  to  be  a  point  which  can  form  to  us 
a  ftandard  of  heat  and  cold  ;  a  point  familiar  to  us  from  be¬ 
ing  one  of  the  rnoft  remarkable  that  occurs  in  nature,  and 
therefore  a  point  to  which  we  can  with  moll  clearnefs  and 
precision  refer  to  in  our  minds  on  all  occalions.  This  is  the 
freezing  point  of  water  chofen  by  Sir  Ifaac  Newton,  which 
of  all  the  general  changes  produced  in  nature  by  cold  is 
the  moft  remarkable.  It  is  therefore  the  molt  convenient 
point  for  the  thermometers  to  be  ufed  in  the  temperate  and 
frigid  zones;  we  may  lay  over  the  globe,  for  even  in 
the  hotttft  countries  of  the  torrid  zone  many  of  the  moun¬ 
tains  are  perpetually  covered  with  fnow.  l4 

Having  now  explained  the  principles  of  the  thermometer  ^ulv  four 
as  fully  as  appears  neceflary,  in  order  to  make  it  properly  therm^«* 
nnderftood,  we  will  now  fubjoin  an  account  of  thofe  thermo- ran/ukd 
meters  which  are  at  prefent  in  moft  general  ufe.  Thefe  are  * 
Fahrenheit’s,  De  lTfle’s,  Reaumur’s,  and  Celfius’s.  Fahren¬ 
heit's  is  tiled  in  Britain,  De  1’Ifle  s  in  Ruffi?.,  Reaumur’s  in 
France,  and  Celfius’s  in  Sweden.  They  are  all  mercurial 
thermometers. 

Fahrenheit’s  thermometer  confifts  of  a  (lender  cylindrical  FaW* 
tube  and  a  fmall  longitudinal  bulb  To  the  lide  of  the  tube 
is  annexed  a  fcale  which  Fahrenheit  divided  into  600  parts,  fcribei3‘ 
beginning  with  that  of  the  levere  cold  which  he  had  obfer¬ 
ved  in  Iceland  in  1709,  or  that  produced  by  furrounding  the 
bulb  of  the  thermometer  with  a  mixture  of  inow  or  beaten 
ice  and  fal  ammoniac  or  lea  fait.  This  he  apprehended  to 
be  the  greateft  degree  of  cold,  and  accordingly  he  marked 
it,  as  the  beginning  of  his  fcale,  with  o ;  the  point  at 
which  mercury  begins  to  boil,  he  conceived  to  fhow  the 
gicatefl  degree  of  heat,  and  this  he  made  the  limit  of  liis 
fcale.  The  diftance  between  thefe  two  points  he  divided 
into  6co  equal  parts  or  degrees ;  and  by  trials,' he  found 
that  the  mercury  flood  at  32  of  thefe  divifions,  when  wa¬ 
ter  juft  begins  to  freeze,  or  fnow  or  ice  juft  begins  to 
thaw  ;  it  was  therefore  called  the  degree  of  the  freez¬ 
ing  point  tWhen  the  tube  was  immerfed  in  boiling  wa¬ 
ter,  the  meremy  rofe  to  212,  which  therefore  is  the  boiling 
point,  and  is  juft  180  degrees  above  the  former  or  freezing 
point.  But  the  prefent  method  of  making  the  fcale  of 
thefe  thermometers,  which  is  the  fort  in  moft  common  ufe, 
is  ftrft  to  immerge  the  bulb  of  the  thermometer  in  ice  or 
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fn ow  juft  beginning  to  thaw,  and  mark  the  place  where  the 
mercury  Hands  with  a  32  ;  then  immerge  it  in  boiling  water, 
and  again  mark  the  place  where  the  mercury  Hands  in  the 
tube,  which  mark  with  the  num.  21 2,  exceeding  the  former 
by  180;  dividing  therefore  the  intermediate  fpaee  into 
j  80  equal  parts,  will  give  the  fcalc  of  the  thermometer, 
and  which  may  after  waids  be  continued  upwards  and  down¬ 
wards  at  pleafure. 

Other  thermometers  of  a  fimilar  conftrudlion  have  been 
accommodated  to  common  ufe,  having  but  a  portion  of  the 
above  fcale.  They  have  been  made  of  a  fmall  fize  and 
portable  form,  and  adapted  with  appendages  to  particular 
purpofes  ;  and  the  tube  with  its  annexed  fcale  has  often 
been  enclofed  in  another  thicker  glafs  tube,  alfo  hermeti¬ 
cally  fealed,  to  preferve  the  thermometer  from  injury.  And 
all  thefe  are  called  Fahrenheit’ s  thermometers. 

In  1733?  M.  De  l’lfle  of  Peterfburgh  conftrudted  a  mer¬ 
curial  thermometer  on  the  principles  of  Reaumur’s  fpirit 
thermometer.  In  his  thermometer,  the  whole  bulk  of 
quickfilver,  when  immerged  in  boiling  water,  is  conceived 
to  be  divided  into  100, coo  parts  ;  and  from  this  one  fixed 
point  the  various  degrees  of  heat,  either  above  or  below  it, 
are  marked  in  thefe  parts  on  the  tube  or  fcale,  by  the  va¬ 
rious  expanfion  or  contradlion  of  the  quickfilver,  in  all  ima¬ 
ginable  varieties  of  heat. — Dr  Martine  apprehends  it  would 
have  been  better  if  De  l’lfie  had  made  the  integer  100,000 
parts,  or  fixed  point,  at  freezing  water,  and  from  thence 
computed  the  dilatations  or  condenfations  of  the  quickfilver 
in  thofe  parts;  as  all  the  common  obfervations  of  the  weather, 
&c.  would  have  been  expreffed  by  numbers  increafmg  as 
the  heat  increafed,  inftead  of  decreafing,  or  counting  the 
contrary  way.  However,  in  practice  it  will  not  be  very 
eafy  to  determine  exadtly  all  the  divifions  from  the  altera¬ 
tion  ot  the  bulk  of  the  contained  fluid.  And  befidcs,  as 
glafs  itfelf  is  dilated  by  heat,  though  in  a  lefs  proportion 
than  quickfilver,  it  is  only  the  excefs  of  the  dilatation  of  the 
contained  fluid  above  that  of  the  glafs  that  is  obferved  ;  and 
therefore  if  different  kinds  of  glafs  be  differently  affedted  by 
a  given  degree  of  heat,  this  will  make  a  feeming  difference 
in  the  dilatations  of  the  quickfilver  in  the  thermometers 
conftrudted  in  the  Newtonian  method,  either  by  Reaumur’s 
rules  or  De  lTfie’s.  Accordingly  it  has  been  found,  that 
the  quickfilver  in  De  Rifle's  thermometers  has  flood  at  dif¬ 
ferent  degrees  of  the  fcale  when  immerged  in  thawing  fnow: 
having  flood  in  fome  at  1540,  while  in  others  it  has  been  at 
156^  or  even  158°. 

The  thermometer  prefently  ufed  in  France  is  called  Reau¬ 
mur’s;  but  it  is  very  different  from  the  one  originally  invent¬ 
ed  by  Reaumur  in  1730,  and  deferibed  in  the  Memoirs  of 
the  Academy  of  Sciences.  The  one  invented  by  Reaumur 
was  filled  with  fpirit  of  wine  ;  and  tho’  its  fcale  was  divided 
by  the  author  into  80  parts,  of  which  o  was  the  freezing 
point  and  80  the  boiling  water  point,  yet  in  fadi  80  was 
only  the  boiling  point  of  the  fpirit  of  wine  that  he  employ¬ 
ed,  which,  as  Dr  Martine  computes,  correfponded  with  180 
of  Fahrenheit.  But  the  thermometer  now  in  ufe  in  France 
is  filled  with  mercury  ;  and  the  boiling  water  point,  which  is 
at  80,  corresponds  with  the  2  i?th  degree  of  Fahrenheit. 
The  fcale  indeed  commences  at  the  freezing  point,  as  the  old 
one  did.  The  new  thermometer  ought  more  properly  to  be 
called  De  Luc  s  thermometer ,  for  it  was  fir  ft  made  by  De 
Due ;  and  is  in  fadft  as  different  from  Reaumur’s  as  it  is  from 
Sir  If'aac  Newton’s.  When  De  Luc  had  fixed  the  fcale, 
and  finifhed  an  account  of  it,  he  ftiowed  the  manufeript  to 
M.  De  la  Condamine.  Condamine  advifed  him  to  change 
tne  number  80 ;  remarking,  that  inch  was  the  inattention 
of  phylicians,  that  they  would  probably  confound  it  with 
Reaumur  s.  De  Luc’s  modeity,  as  well  as  a  predilection 
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for  the  number  80,  founded,  as  he  thought,  on  ph  1I0  fop!  ncalr  Thermo 
reafons,  made  him  decline  following  this  advice.  But  he  nieter- 
found  by  experience  that  the  prediction  of  Condamine  was  J 

too  well  founded. 


xS 

The  thermometer  of  Celfius,  which  is  ufed  in  Sweden,  Celflus's 
has  a  fcale  of  100  degrees  from  the  freezing  to  the  boiling**16™10- 

i:vw  to 


water  point. 

Thefe  are  the  principal  thermometers  now  ufed  in  Europe  ;HoH 
and  the  temperatures  indicated  by  any  of  them  may  be  redu-  compare 
ced  into  the  correfponding  degrees  on  any  of  the  others  by  tcg2" 
means  of  the  following  fimple  canons;  in  which  R  f:gm-t4iCr* 
fies  the  degrees  on  the  fcale  of  Reaumur,  F  thofe  of  Fah¬ 
renheit,  and  S  thofe  of  the  Swedifh  thermometer. 

1 .  To  convert  the  degrees  of  Reaumur  into  thofe  of  Fah¬ 


renheit  ; 


RX9 


+  32 


2.  To  convert  the  degrees  of  Fahrenheit  into  thofe  of 

Reaumur;  _  r. 

9 

3.  To  convert  the  Swedifh  degrees  into  thofe  of  Fahren- 
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5.  To  convert  Swedifh  degrees  into  thofe  of  Reaumur  ; 

S  X  4 


4.  To  convert  Fahrenheit’s  into  Swedifh  ;  ■ 


=  R. 
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6.  To  convert  Reaumur’s  degrees  into  Swedifh  ; 


RX  jr 


=  S‘ 

To  fuch  readers  as  are  unacquainted  with  the  algebraic 
exprefiion  of  arithmetical  formula,  it  will  be  fufficient  to  ex- 
prefs  one  or  two  of  thefe  in  words  to  explain  their  ufe.— 

1.  Multiply  the  degree  of  Reaumur  by  9,  divide  the  pro- 
duCl  by  4,  and  to  the  quotient  add  32,  the  fum  exprefles 
the  degree  on  the  fcale  of  Fahrenheit. — 2.  From  the  degree 
of  Fahrenheit  fubtrad  32,  multiply  the  remainder  by  4, 
and  divide  the  produC:  by  9,  the  quotient  is  the  degree  ac¬ 
cording  to  the  fcale  of  Reaumur,  &c. 

As  many  other  thermometers  have  been  ufed  befides 
thefe,  and  confequently  obfervations  taken  by  them,  it  is  of 
importance  to  have  them  placed  in  fuch  a  point  of  view  that 
they  may  be  eafily  compared  with  any  of  thefe  four  now  in 
general  ufe.  We  therefore  give  them  in  Plate  DVII.  in 
the  fame  order  as  they  were  arranged  by  Dr  Martine  in  his 
valuable  Effay  on  the  ConftruClion  and  Graduation  of  Ther¬ 
mometers,  and  at  the  fame  time  adding  thofe  of  Celfius  and 
De  Luc.  We  call  it  by  the  name  of  De  Luc  for  the  fake 
of  diflinguifhiug  it  from  Reaumur’s  fpirit  of  wine  thermo¬ 
meter,  which  may  be  feen  in  the  fame  Plate. 

It  is  unneceffary  to  deferibe  any  of  thefe  more  minutely, 
as  they  are  no  longer  ufed.  Thofe  who  wifh  to  read  a  more 
particular  account  of  them  may  confult  Dr  Martine’s  Ef- 
iays.  .  ...  30 

As  in  meteorological  obfervations  it  is  neceffary  to  attend  Account 
to  the  greatefb  l  ife  and  fall  of  the  thermometer,  attempts  of  felf-regi- 
have  been  made  to  conflrudl  a  thermometer  which  might  j^nfome- 
regifter  the  greateft  degree  of  heat,  or  greatell  degree  ofterg. 
cold,  which  took  place  during  the  abfence  of  the  obferver.  I11 
1757  Lord  Charles  Cavendifh  prefented  to  the  Royal  So*  Lord 
ciety  of  London  a  thermometer  in  two  different  forms  ;  the  Sharks  ^ 
cue  contrived  to  mark  the  greateft  degree  of  heat,  and  the  thermome- 
other  the  greateft  degree  of  cold.  .  ter. 

The  firft  confifts  of  a  glafs  tube  AB,  with  a  cylindrical  p]are 
bulb  B  at  the  lower  end,  and  capillary  at  the  top,  over 
which  there  is  fixed  a  glafs  ball  C.  The  bulb  and  part  of 
Ahe  tube  are  filled  with  mercury,  the  top  of  which  (hows  the 
3  R  degrees 
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The  upper  part  of  the  tube  above  the  index  in  the  right  hand  tube  rifes  and  marks  the  great-  Thermo*' 

eft  heat.  meter- 

In  1790  a  paper  was  given  into  the  Royal  Society  of 
Edinburgh,  defcribing  two  thermometers,  newly  invented, Ruther- 
by  Dr  John  Rutherford  of  Middle  Bailifti ;  the  one  for  re- ford’s  ther. 
giftering  the  higheft  and  the  other  for  regiftering  the  low- morncter* 
eft  degree  of  heat  to  which  the  thermometer  has  rileii  or 
fallen  during  the  ab fence  of  the  obferver.  An  account  of 
them  may  be  found  in  the  third  volume  of  the  Tranfadlions 
of  the  Society-  34. 

A  new  felf-regiftering  thermometer  has  more  lately  been  Mr  Keith’* 
invented  bv  Mr  Keith  of  Ravelftone,  which  we  confider  a3rilcrmomc" 
the  moft  ingenious,  fimple,  and  perfect,  of  any  which  has 


Thermo-  degrees  of  heat  as  ufual. 
meter.  tfce  mercllry  is  filled  with  fpirit  of  wine;  the  ball  C  is  al- 
10  filled  with  the  fame  liquor  almoft  to  the  top  of  the  capillary 
tube.  When  the  mercury  rifes  the  fpirit  of  wine  is  alfo 
raifed,  and  falls  into  the  ball  C,  which  is  fo  made  that  the 
liquor  cannot  return  into  the  tube  when  the  mercury  finks ; 
confequently  the  height  of  the  fpirit  of  wine  in  the  ball, 
added  to  that  in  the  tube,  will  give  the  greateft  degree  of 
heat  to  which  the  thermometer  has  pointed  fince  laft  obfer- 
vation.  When  a  new  obfervation  is  to  be  made,  the  inftru- 
inent  muft  be  inclined  till  the  liquor  in  the  ball  cover  the 
end  of  the  capillary  tube. 

In  this  thermometer  it  is  evident  that  the  mercury  muft 
be  afFedled  by  the  weight  and  elafticity  of  the  fpirit  of  wine, 
and  therefore  it  will  not  correfpond  to  any  of  the  common 
mercurial  thermometers. 

The  thermometer  for  fhowing  the  greateft  degree  of  cold 
is  reprefented  in  fig.  4.  by  the  crooked  tube  ABCD.  This 
■  inftrument  is  filled  with  fpirit  of  wine,  with  the  addition  of 
as  much  mercury  as  is  fufficient  to  fill  both  legs  of  the  fy- 
phon,  and  about  a  fourth  or  fifth  part  of  the  hollow  ball 
C.  We  are  not  told  what  the  proportion  of  mercury  was 
to  that  of  fpirit  of  wine.  The  degrees  of  heat  are  ftiown 
by  the  rife  or  fall  of  the  mercury  in  the  leg  AB.  The  ther¬ 
mometer  marks  the  greateft  fall  by  means  of  the  hollow  ball 
C.  When  the  mercury  in  the  longer  leg  finks  by  cold,  that 
in  the  fhorter  will  rife  and  run  ovei  into  the  ball  C,  from 
which  it  cannot  return  when  the  mercury  fubfides  in  the 
fhorter  and  rifes  in  the  longer  leg.  The  upper  part  of  the 
fhorter  leg  will  therefore  be  filled  with  a  column  of  fpi- 
rits  of  a  length,  proportional  to  the  increafe  of  heat ;  the 
bottom  or  lower  furface  of  which,  by  means  of  a  proper 
fcale,  will  (how  how  much  the  mercury  has  been  lower  than 
it  is  ;  which  being  fubtra&ed  from  the  prefent  height  will 
give  the  lovveft  point  to  which  the  mercury  has  fallen.  That 
the  thermometer  may  be  fitted  for  a  new  obfervation,  the 
mercury  muft  be  made  to  run  back  from  the  ball  into  the 
fhorter  leg,  by  inclining  the  tube  and  heating  the  ball. 

In  1782  Mr  Six  prepofed  another  felf-regiftering  ther¬ 
mometer.  It  is  properly  a  fpirit  of  wine  thermometer, 
though  mercury  is  alfo  employed  for  fupporting  an  index. 
ah  is  a  thin  tube  of  glafs  16  inches  long,  and  -^-ths  of  an 
inch  caliber  :  c  d e  an dfg  h  are  fmaller  tubes  about  ^th  of 
an  inch  caliber.  Thefe  three  tubes  are  filled  with  highly  rec¬ 
tified  fpirit  of  wine,  except  the  fpace  between  d  and  g , 
which  is  filled  with  mercury.  As  the  fpirit  of  wine  con¬ 
tracts  or  expands  in  the  middle  tube,  the  mercury  falls  or 
rifes  in  the  out  fide  tubes.  An  index,  fuch  as  that  repre¬ 
fented  in  fig.  6.  is  placed  on  the  furface,  within  each  of 
thefe  tubes,  fo  light  as  to  float  upon  it.  k  is  a  fmall  glafs 
tube  |ths  of  an  inch  long,  hermetically  fealed  at  each  end, 
arid  inclofing  a  piece  of  fteel  wire  nearly  of  its  own  length. 
At  each  end  /,  m,  of  this  (mail  tube,  a  fliort  tube  of  black 
glafs  is  fixed,  of  fueh  a  diameter  as  to  pafs  freely  no  and 
down  within  either  of  the  outfide  tubes  of  the  thermometer 
c  e  or  fh.  From  the  upper  end  of  the  index  is  drawn  a 
Ipring  of  glafs  to  the  fiuenefs  of  a  ’hair,  and  about  4ths  of 
an  inch  long  ;  which  being  placed  a  little  oblique,  preftes 
lightly  again  ft  the  inner  furl  ace  of  the  tube,  and  prevents 
the  index  from  descending  when  the  mercury  defeends. 
Thefe  indexes  being  inferred  one  into  each  of  the  ontfide 
tubes,  it  is  ea-fy  to  underftand  how  they  point  out  the  great¬ 
eft  heat  or  cold  that  has  happened  in  the  obferver’s  abfence. 
When  the  fpirit.  of  wine  in  the  middle  tube  expands,  it  pref- 
fes  down  the  mercury  in  the  tube  h /,  and  confequently 
raifes  it  in  the  tube  ec  ;  confequently  the  index  on  the  left 
hand  tube  is  left  behind  and  marks  the  greateft  cold;  and 
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hitherto  appeared.  Its  fimplicity  is  fo  great,  that  it 
requires  only  a  very  fhort  defeription  to  make  it  intelli¬ 
gible. 

AB  is  a  thin  glafs  tube  about  14  inches  long  and  |ths  of 
an  inch  caliber,  clofe  01  hermetically  fealed  at  top.  To  the 
lower  end,  which  is  open,  there  is  joined  the  crooked  glafs 
tube  BE,  feven  inches  long,  and  -fifths  of  an  inch  caliber, 
and  open  at  top.  The  tube  AB  is  filled  with  the  ftrongeft 
fpirit  of  wine,  and  the  tube  BE  with  mercury.  This  is 
properly  a  fpirit  of  wine  thermometer,  and  the  mercury  is 
ufed  merely  to  fupport  a  piece  of  ivory  or  glafs,  to  which 
is  affixed  a  wire  for  raifing  one  index  or  deprefftng  another, 
according  as  the  mercury  rifes  or  falls.  E  is  a  fmall  coni¬ 
cal  piece  of  ivory  or  glafs,  of  fnch  a  weight  as  to  float  on 
the  furface  of  the  mercury.  To  the  float  is  joined  a  wire 
called  the  float-wire ,  which  reaches  upwards  to  H,  where  it 
terminates  in  a  knee  bent  at  right  angles.  The  float -wirej 
by  means  of  an  eye  at  a>  moves  eafily  along  the  fmall  harp- 
fichord  wire  GK.  LL  are  two  indexes  made  of  thin  black 
oiled  filk,  which  Aide  upwards  or  downwards  with  a  force 
not  more  than  two  grains.  The  one  placed  above  the  knee 
points  out  the  greateft  rife,  and  the  one  placed  below  it 
points  out  the  greateft  fall,  of  the  thermometer. 

When  the  inftrument  is  to  be  prepared  for  an  obfervation; 
both. indexes  are  to  be  brought  clofe  to  the  knee  H.  It  is 
evident,  that  when  the  mercury  rifes,  the  float  and  float  wire; 
which  can  be  moved  with  thefmalleft  force,  will  be  pufhed 
upwards  till  the  mercury  become  ftationary.  As  the  knee 
of  the  float-wire  moves  upwards  it  will  carry  along  with  it 
the  upper  index  L.  When  tire  mercury  again  fubfidec,  it 
leaves  the  index  at  the  higheft  point  to  which  it  was  railed, 
for  it  will  not  defeend  by  its  own  weight  :  As  the  mercury 
falls  the  float-wire  does  the  fame  ;  it  therefore  brings  along 
with  it  the  lower  index  L,  and  continues  to  deprefs  it  till  it' 
again  become  ftationary  orafeend  in  the  tube  ;  in  which  cafe 
it  leaves  the  lower  index  behind  it  as  it  had  formerly  left  the 
upper.  The  fcale  to  which  the  indexes  point  is  placed  pa¬ 
rallel  to  the  flender  harpfichord  wire.  It  may  be  leen  more 
diftintftly  in  fig.  8.  That  the  fcale  and  indexes  may  not  be 
injured  by  the  wind  and  rain,  a  cylindrical  idafs  cover,  clofe 
at  top,  and  made  fo  as  to  exaftly  fit  the  part  FG,  is  placed 
over  it. 

The  ingenious  inventor  has  another  improvement  in  con¬ 
templation,  which,  if  upon  trial  it  be  found  to  anfwer,  will 
make  this  thermometer  as  perfect  as  can  be  defined,  provi¬ 
ded  there  do  not  arife  fome  errors  from  the  variable  prefTtne 
of  the  atmofphere.  He  propofes  to  adopt  clock-work  ta 
this  thermometer,  in  fuch  a  way  as  to  regifter  with  the  ut- 
moft  precifion  the  degrees  of  heat  and  cold  for  every  month, 
day,  and  minute  in  the  year.  The  principles  on  which  this 
cloekwork  is  to  be  formed  we  ftiall  forbear  to  deferibe, 
hoping  that  the  author  himfelf,  after  his  experiment  has  met 
with  the  fuccefs  which  we  ardently  with,  will  favour  the 
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‘Thermo-  The  fame  ingenious  gentleman  haft  invented  a  felfiregifler- 
mcter'  nig  barometer,  upon  the  far-  e  principles  with  his  felfiregi- 
ftering  thermometer.  We  have  had  the  plcafure  of  feeing 
both  ;  and  are  convinced  that  they  will  fully  gratify  the 
wiflies  of  all  who  are  engaged  in  meteorological  ftudies.  He 
is  alfo  in  expectation  of  being  focn  able  to  produce  an  air- 
thermoVneter  free  from  the  defers  of  thofe  which  were 
formerly  made,  as  he  has  found  out  a  way  of  preventing 
it  from  being' affe&ed  by  the  preffure  of  the  atmofphere. 

M.  De  Luc  has  deferibed  the  belt  method  of  conftrud- 
ing  a  thermometer,  fit  for  determining  the  temperature  of 
the  air,  in  the  menfuration  of  heights  by  the  barometer. 
He  has  alfo  fhown  how  to  divide  the  fcale  of  a  thermometer, 
fo  as  to  adapt  it  for  aftronomical  purpofes  in  the  obfervation 
tof  refraCtions. 

Mr  Csvailo,  in  1 78  r 5  propofed  the  conflru&ion  of  a 
thermomctrieal  barometer,  which,  by  means  of  boiling  wa- 
thcrmoire-  ^cr;  might  indicate  the  various  gravity  of  the  atmofphere, 
trical  baro- or  the  height  of  the  barometer.  But  as  he  does  not  fay 
that  the  inftrument  has  been  tried  with  the  defired  fuccefs, 
we  forbear  to  deferibe  it.  Thofe  who  wifh  to  know  his 
ideas  refpeCting  it  may  confult  the  Philofophical  Tranfac- 
tions,  vol.  kxi.  p,  524. 

The  thermometers  hitherto  deferibed  are  very  limited  in 
their  extent ;  they  indeed  point  out  to  us  the  loweft  degrees 
of  heat  which  are  commonly  obferved  even  in  cold  climates, 
but  they  by  no  means  reach  to  thofe  degrees  of  heat  which 
tire  very  familiar  to  us.  The  mercurial  thermometer  extends 
no  farther  than  to  600  of  Fahrenheit’s  fcale,  the  heat  of  boil¬ 
ing  meicury  ;  but  we  are  furc  that  the  heat  of  folid  bodies, 
when  heated  to  ignition,  or  till  they  emit  light,  far  .exceeds 
the  heat  of  boiling  mercury. 

In  order  to  remedy  this  defedl,  Sir  Ifaac  Newton,  whofe 
method  of  genius  overcame  thofe  obftacles  which  ordinary  minds  could 
c^te^in^  not  approach,  attempted  by  an  ingenious  experiment  to  ex- 
©Dhtfther- *enc^  the  Fcale  to  any  degree  required.  Having  heated  a 
kilometer.  ma^s  ^ron  red-hot,  and  expofed  it  to  the  cold  air,  he  ob¬ 
ferved  the  time  which  elapied  till  it  became  cold,  or  of  the 
fame  temperature  with  the  air ;  and  when  the  heat  fo  far 
decreafed  that  he  could  apply  fome  known  mcafure  (as  a 
thermometer)  to  it,  he  obferved  the  degrees  of  heat  loft  in 
given  times  ;  and  thence  drew  the  general  condition,  that 
the  quantities  of  heat  loft  in  given  fmall  fpaces  are  al¬ 
ways  proportional  to  the  heat  remaining  in  the  body, 
reckoning  the  heat  to  be  the  excefs  by  which  it  is  warmer 
than  the  ambient  air.  So  that  taking  the  number  of  mb 
nutes  which  it  took  to  cool  after  it  came  to  a  determined 
point  in  an  arithmetical  progreffion,  the  decrements  of  the 
heat  of  the  iron  would  be  continually  proportional.  Ha¬ 
ying  by  this  proportion  found  out  the  decrements  of  heat 
in  a  given  time  after  it  came  to  a  known  point,  it  was 
eafy/by  carrying  upwards  the  fame  proportion  to  the  be¬ 
ginning  of  its  cooling,  to  determine  the  greateft  heat  which 
the  body  had  acquired.  This  proportion  of  Sir  Ifaac’s 
was  found  by  Dr  Martine  to  be  fomewhat  inaccurate.  The 
heat  of  a  cooling  body  does  not  decreafe  exactly  in  propor¬ 
tion  to  that  which  the  body  retains.  As  the  refult  of  many 
cbfer  vat  ions,  he  found  that  two  kinds  of  proportion  took 
place,  an  arithmetical  as  well  as  the  geometrical  propor¬ 
tion  which  Sir  Ifaac  Newton  had  adopted  ;  namely,  that 
the  decrements  of  heat  were  partly  proportional  to  the 
times  (that  is,  that  quantities  of  heat  are  loft  in  equal 
times),  as  well  as  partly  in  proportion  to  the  remaining 
heat ;  and  that  if  thefe  two  are  added  together  the  rule  will 
be  Sufficiently  accurate.  By  the  geometrical  proportion 
which  Sir  Ifaac  Newton  adopted  he  difeovered  the  heat  of 
metals  red-hot  or  in  fuftoii* 
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I  Ins  method,  fo  fuccefsfully  pnrfued  by  Sir  Ifaac,  was  Tlienno* 
Sufficient  to  form  a  icale  of  high  degrees  of  heat,  but  was  mtter- 
not  convenient  for  practical  purpofes.  Accordingly  the  '  * 

ingenious  Mr  Jofiah  Wed  wood,  who  i3  well  known  for \pr  ^ 
his  great  improvement  in  the  art  of  pottery,  applied  hiiiifelf  Wedg- 
in  order  to  difeover  a  thermometer  which  might  be  eafily wood** 
managed.  After  many  experiments  recorded  in  the  Phi-^r™°*e- 
lofophical  T  ran  fadl  ions,  but  which  it  is  unneceffary  to  detail  meafiiring 
in  this  plaee,  he  lias  invented  a  thermometer  whieli  marks  high  de* 
with  much  precifion  the  different  degrees  of*  ignition  from^rees 
a  dull  red  heat  vifible  in  the  dark  to  the  heat  of  an  air-heat 


furnace.  This  thermometer  is  extremely  Simple.  It  con- 
fifts  of  two  rulers  fixed  upon  a  fmooth  flat  plate,  a  little 
farther  afunder  at  the  one  end  th$n  at  the  other,  leaving  an 
open  longitudinal  fpace  between  them.  Small  pieces  of  alum 
and  clay  mixed  together  arc  made  of  fneh  a  fize  as  juft  to  en¬ 
ter  at  the  wide  end  ;  they  are  then  heated  in  the  fire  along 
with  the  body  whofe  heat  we  wifh  to  determine.  The  fire,  ac¬ 
cording  to  the  degree  of  heat  it  contains,  diminifhes  or  con¬ 
tracts  the  earthy  body,  fo  that  when  applied  to  the  wide  end 
of  the  gage,  it  will  Hide  on  towards  the  narrow  end,  lefs  or 
more  according  to  the  degree  of  heat  to  which  it  has  been 
expefea.  _  _  40 

That  this  inftrument  may  be  perfectly  underftood,  we  Deferibed, 
have  given  a  reprefentation  of  it  in  Plate  DVI.  fig.  9. 

ABCD  is  a  fmooth  flat  plate ;  and  EF  and  GH  two 
rulers  or  fiat  pieces,  a  quarter  of  an  inch  thick,  fixed  flat 
upon  the  plate,  with  the  fides  that  are  towards  one  another 
made  perfectly  true,  a  little  farther  afunder  at  one  end  EG 
than  at  the  other  end  FH  :  thus  they  include  between  them 
a  long  converging  canal,  which  is  divided  on  one  fide  into  a 
number  of  fmall  equal  parts,  and  which  may  be  confidered  as 
performing  the  offices  both  of  the  tube  and  fcale  of  the  com¬ 
mon  thermometer.  It  is  obvious,  that  if  a  body,  fo  ad-  ThilofotU- 
jufted  as  to  fit  exa&Iy  at  the  wider  end  of  this  canal,  be  after- cal  Tranf- 
wards  diminifhed  in  its  bulk  by  fire,  as  the  thermometer voh 
pieces  are,  it  will  then  pafs  further  in  the  canal,  and  morelx*lv‘ 
and  more  fo  according  as  the  diminution  is  greater  ;  and 
converfely,  that  if  a  body,  fo  adjufted  as  to  pals  on  to  the 
narrow  end,  be  afterwards  expanded  by  fire,  as  is  the  cafe 
with  metals,  and  applied  in  that  expanded  Hate  to  the  fcale, 
it  will  not  pafs  fo  far ;  and  that  the  divisions  on  the  fide  will 
be  the  meafures  of  the  expanfions  of  the  one,  as  of  the  con¬ 
tractions  of  the  other,  reckoning  in  both  cafes  from  that 
point  to  which  the  body  was  adjufted  at  firfl. 

I  is  the  body  whofe  alteration  of  bulk  is  thus  to  be  mea- 
fured.  This  is  to  be  gently  pufhed  or  flid  along  towards  the 
end  FH,  till  it  is  Hopped  by  the  converging  fides  of  the 
canal. 

Mr  Wedgwood  at  firfl  ufed  clay  for  his  thermometer  pieces ;Therm<>- 
but  he  foon  found  it  impoffible  to  procure  freih  fupplies  of  the  ter  piece?, 
fame  quality.  He-therefore  had  recourfe  to.  an  artificial  prepa-of  what 
ration.  As  the  earth  of  alum  is  the  pure  argillaceous  earth  tocomfoic<^ 
which  all  clays  owe  their  property  of  diminishing  in  the  fire, 
he  mixed  fome  of  this  earth  with  the  elay,  and  found  it  to 
anfwer  his  wifhes  completely,  both  in  procuring  the  necef- 
fary  degree  of  diminution  and  of  incrcafing  its  unvitrefeibi- 
lity.  The  only  way  of  ascertaining  the  proportion  of  alum 
earth  to  be  added  is  by  repeated  trials.  Mr  Wedgwood 
found  that  10  hundred  weight  of  the  porcelain  clay  of  Corn¬ 
wall  required  all  the  earth  that  was  afforded  bv  five  hundred 
weight  of  alum.  But  as  the  clay  or  alum  differs  in  quali¬ 
ty,  the  proportion  will  alfo  differ.  There  can  now,  how¬ 
ever,  be  no  difficulty  in  making  thermometers  of  this  kind,  as 
common  clay  an  Evers  the  purpofe  very  well,  and  alum-earth 
can  eafily  be  procured.  Thofe  who  wifh  to  fee  a  more  par¬ 
ticular  account  of  this  fubjed  may  perufe  Mr  Wedgwood’s 
3  R  2  ’  papers 
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papers  m  the  Philosophical  Tranfadlrons  for  1 78 
;and  1786. 

As  Mr  W edgwood’s  thermometer  begins  at  the  lowed 
decree  of  ignition,  and  Fahrenheit’s  goes  no  higher  than  the 
boiling  point  of  mercury,  Mr  Wedgwood  continued  to  fill 
up  the  interval  of  the  fcale  by  ufing  a  piece  0/  filver  inltead 
ol  his  common  thermometer  pieces  ;  and  in  this  way  he  has 
found  out  that  130  degrees  of  Fahrenheit  are  equal  to  one 
of  his.  Fie  lias  accordingly,  by  obferving  this  proportion, 
continued  Fahrenheit’s  fcale  to  the  top  of  his  own.  We 
are  now  therefore  enabled  to  give  a  fcale  of  heat  from  the 
higheft  degree  of  heat  produced  by  an  air-furnace  to  the 
greatefl:  degree  of  cold  hitheito  known,  which  was  pro- 
duced  at  Hudfon’y  Bay  in  December  1784  by  a  mixture  of 
vitriolic  acid  and  fnow.  Of  the  remarkable  degrees  between 
thefe  extreme  points  we  fhsll  now  lay  before  our  readers  a 
fcale. 

Fahrenheit’s  Wedgwood’s 
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Fahrenheit’s 
fcale, 


fcale. 

32277° 
2 1 8  7  7 
1 7977 
i7327 

*3427 

12777 


Extremity  of  Wedgewood’s  fcale 
Greatefl:  heat  of  his  lmall  air-furnace 
Cafl  iron  melts 

Greatefl  heatofa|common  fmith’sforgc 
Welding  heat  of  iron,  greatefl 

- - —  lead 

Fine  gold  melts 
Fine  iilver  melts 
Swedifh  copper  melts 
Brafs  melts 

Heat  by  which  his  enamel  colours  are 
burnt  on 

Red-heat  fully  vifible  in  day-light 
Red-heat  fully  vifible  In  the  dark 
Mercury  boils,  alio  lintfeed  and  other 
expreffed  oils 
Oil  of  turpentine  boils 
Sulphuric  add  boils 
Lead  melts  ... 

Bifmuth  melts 
Tin  melts 
Sulphur  melts 
Nitrous  acid  boils 
Cows  milk  boils 
Water  Boils 
Human  urine  boil3 
Brandy  boils 
Alcohol  boils 

Serum  of  blood  and  white  of  eggs  harden 
Bees  wax  melts 

Heat  of  the  air  near  Senegal  fometimes 
Hens  hatch  eggs  about 
Heat  of  birds  from 
Heat  of  domeftic  quadrupeds  from 
Heat  of  the  human  body 
Heat  of  a  fwarm  of  bees 
Heat  of  the  ocean  under  the  equator 
Butter  melts 

Vitriolic  acid  of  the  fpecific  gravity  of  1780 
freezes  at  -  .  ^ 

Oil  of  olives  begins  to  congeal  -  43 

Heat  of  hedgehogs  and  marmots  in  a  torpid 
if  ate  -  3<p 

Water 

freezes  and  fnow  melts  32 

Milk  freezes  -  _ 

Urine  and  common  vinegar  freezes  28 

Human  blood  f  reezes  -  .  25 

Strong  wines  freeze  «  a  20 


fcale. 

240° 

160 

*30 

125 

95 

90 


5*37 

32 

47 ‘7 

28 

4587 

27 

38°7 

21 

1857 

6 

1077 

0 

947 

1 

600 

560 

546 

5+0 

460 

408 

244 

242 

21 3 

212 

206 

190 

1 74 

1 56 

142 

1 1 1 

108 
io3  to 

hi 

100  to 

103 

92  to 

99 

97 

80 

74 


7 

o  to  4 
—  7 


34 

39  or  40 


—  69 

a  narrow  pafs  or 


A  mixture  of  one  part  of  alcohol  and  three 
iparts  of  water  freezes 
A  mixture  of  fnow  and  fait  freezes 
Brandy,  or  a  mixture  of  equal  parts  of  alcohol 
and  water,  freezes 

Spirit  of  wine  in  Reaumur’s  thermometer 
froze  at  Torneo 
Mercury  freezes 

Cold  produced  by  Mr  Macrab  at  Hudfon’s 
Bay  by  a  mixture  of  vitriolic  acid  and 
fnow  -  . 

THERMOPYLAE,  (  anc.  geog.)  ; 
defile,  between  the-  walk  of  the  Sinus  Maliacus ;  ’on  the 
eafl  and  deep  mountains,  reaching  to  Oeta,  made  dreadful 
by  unpayable  woods ;  on  the  well,  leading  from  Theffaly 
to  Loci  is  and  Boeotia.  Thefe  mountains  divide  Greece  in 
the  middle,  in  the  fame  manner  as  the  Apennine  does  Italy; 
forming  one  continued  ridge  from  Leucate  on  the  well  to  the 
fea  on  the  eall,  with  thickets  and  rocks  interfperled  ;  that 
perfons  even  prepared  for  travelling,  much  lefs  an  army  en¬ 
cumbered  with  baggage,  cannot  eafily  find  a  commodious 
p adage.  In  the  valley  verging  towards  the  Sinus  Maliacus, 
the  road  is  only  fixty  paces  broad ;  the  only  military  way 
for  an  army  to  pafs,  if  not  obflruded  by  an  enemy  ;  and 
therefore .  the  place  is  called  PyU,  and  by  others,  on  ac- 
count  of  its  hot  water,  Thermopylae  Ennobled  by  the  brave 
Hand  made  by  Leonidas  and  three  hundred  Spartans  againil 
the  whole  army  of  Perfia ;  and  by  the  bold  refolution  of 
blind  Euthycus,  choofing  rather  to  fall  there  in  fight,  than 
return  to  Sparta,  and  elcape  the  common  danger.  Famous 
alfo  for  the  Amphyctiones,  the  common  council  or  Hates 
general  of  Gieece,  afiembling  there  twice  a  year,  fpring 
and  autumn.  For  an  account  of  the  battle  of  Thermopylae 
at  which  Leonidas  with  a  handful  of  men  engaged  the  Per- 
fian  army,  fee  Sparta. 

.  THESE  A,  in  antiquity,  fealls  celebrated  by  the  Athe¬ 
nians  in  honour  of  Thefeus,  confiding  of  fports  and  games, 
with  mirth  and  banquets  ;  fuch  as  were  poor  and  unable 
to  contribute  to  them  were  entertained  at  the  public  ex¬ 
pence 

THESEUS,  a  famous  hero  of  antiquity  ranked  among 
the  demi  gods,  whofe  hiltory  is  fabulous.  He  was  the  re¬ 
puted  fon  of  iEgeus  king  of  Athens*  He  threw  Sciron,  a 
cruel  robber,  down  a  precipice  ;  fattened  Procrulles  tyrant 
of  Attica  to  a  bending  pine,  which  being  let  loofe  tore  him 
afunder ;  killed  the  Minotaur  kept  in  the  labyrinth  by  king 
Minos,  in  Crete  ;  and  by  the  affittance  of  that  prince’s 
daughter,  Ariadne,  who  gave  him  a  clue,  efcaped  out  of 
that  labyrinth,  and  failed  with  his  deliverer  to  the  ille  of 
Naxos,  where  he  had  the  ingratitude  to  leave  her. 

Thefeus  afterwards  overcame  the  Centaurs,  fubdued  the 
Thebans,  and  defeated  the  Amazons.  He  afiiiled  his  friend 
Pirithous  in  his  expedition  to  the  infernal  regions  to  carry 
off  Proferpine  ;  but  was  imprifoned  by  Pluto,  till  he  was 
relealed  by  Hercules.  He  is  alfo  faid  to  have  eilablilhed 
the  Ifihmean  games,  in  honour  of  Neptune  ;  to  have  united 
the  twelve  cities  of  Attica  ;  and  to  have  founded  a  re¬ 
public  there,  1236  B.  C.  Some  time  after,  taking  a 
voyage  into  Epirus,  he  was  feized  by  Aidonius  king  of  the 
Molollians  ;  meanwhile  Meneilheus  rendered  himfelf  mailer 
cf  Athens.  But  at  length  Thefeus  being  releafed  from 
priion,  retired  to  Scyros,  where  king  Lycomedes  caufed 
him  to  be  thrown  from  the  top  of  a  rock.  Thefeus  had  fe- 
veral  wives  ;  the  firft  of  whom  was  Helena  the  daughter 
of  Tyndarus  ;  the  fecond,  Hypolita  queen  of  the  Amazons; 
and  the  laft*  Phedra  filler  to  Ariadne*  who  punilhed  him 
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Thcfn  for  his  infidelity  to  her  filler,  by  her  inceftuous  p-iffion  for 
II ,  his  fon  Hippoiitus. 

Thetis.  THESIS,  a  general  pofition  which  a  perfon  advances, 
and  offers  to  maintain.  In  taking  degrees  in  univerfities,  the 
candidates  are  generally  obliged  to  write  a  thefts,  which  they 
mud  afterwards  defend, 

THESIUM,  base  fluellin,  in  botany  ;  a  genus  of 
plants  belonging  to  the  clafs  of  pentandria ,  and  order  of  mo~ 
riogynia.  The  calyx  is  monophyllous,  with  the  {lamina  in- 
ferted  into  it :  there  is  only  one  feed,  which  is  inferior. 
There  are  17  fpecies  ;  one  of  which  is  a  Britifh  plant,  the 
linophyllum  or  baftard  toad  flax.  It  has  a  foliaceous  panicle 
with  linear  leaves,  and  flowers  in  June  and  July. 

THESPIS,  a -famous  Greek  tragic  poet,  and  the  firft 
reprefenter  of  tragedy  at  Athens.  He  carried  his  troop 
from  village  to  village  in  a  waggon,  from  which  they  per¬ 
formed  their  pieces.  Alceftis  was  the  ftrft  tragedy  they 
performed  at  Athens,  536  B.  C.  See  Theatre. 

Thessalian  Chair ,  fo  called  from  Theffaly,  where  chairs 
of  this  figure  were  moil  in  ufe  ;  it  is  recommended  by  Hip- 
*  lib.  de  pocrates  *  in  place  of  a  machine  for  reducing  a  recent 
luxation  of  the  fhoulder  bone.  The  back  of  this  chair  is 
perpendicular  to  the  feat,  as  Galen  tells  us  ;  by  which  con- 
llru&ion  it  is  diftinguiftied  and  accommodated  to  the  ope¬ 
ration. 

THESSALY,  a  country  of  Greece,  whofe  boundaries 
have  been  different  at  different  periods.  Properly  fpeakinjr, 
Theifaly  was  bounded  on  the  fouth  by  the  fouthern  parts 
of  Greece,  or  Graecia  Propria  ;  eall,  by  the  iEgean  ;  north, 
by  Macedonia  and  Mygdonia ;  and  well,  by  Illyricum  and 
Epirus.  It  was  generally  divided  into  four  feparate  pro¬ 
vinces,  ThefTaliotis,  Pelafgiotis,  Iftiaeotis,  and  Phthiotis,  to 
which  fomc  add  Magnefta.  It  has  been  feverally  called 
Ammonia,  P elafgt  cum,  Argos,  Hellas ,  Argeia,  Dryopis,  Ptlafgia , 
Xmpriert  s  Pyrrhxa ,  &c.  The  name  of  Theffaly  is  derived  from  Thef- 
itdionary.  falus,  one  of  its  monarchs.  Theffaly  is  famous  for  a  deluge 
which  happened  there  in  the  age  of  Deucalion.  Its  moun- 
tains  and  cities  are  alfo  celebrated,  fuch  as  Olympus,  Pelion, 
Offa,  Larifla,  See.  i  he  Argonauts  were  partly  natives  of 
Theflaly.  The  inhabitants  of  the  country  palled  for  a 
treacherous  nation,  fo  that  falfe  money  was  called  Theffalian 
coin,  and  a  perfidious  aftion  a  Theffalian  deceit.  Theffaly 
was  originally  governed  by  kings,  till  it  became  fubjeft  to 
the  Macedonian  monarchs.  'i  he  cavalry  was  univerfally 
efteemed,  and  the  people  were  fuperflitious  and  addicted  to 
the  fludy  of  magic  and  incantations.  See  Lucan.  6.  v.  43 S, 
&c.  ;  Dionyf.  219  ;  Curt.  3.  c.  2  ;  JElian,  V.  H.  3.  c.  1  ; 
Pouf.  4.  c.  36.  1.  10.  c.  1  ;  Mela.  2.  c.  3  ;  Juftin  7.  c.  6; 
Diod.  4. 

Theflaly  is  now  called  Janm,  a  province  of  European 
Turkey,  bounded  by  Macedonia  on  the  north,  by  the  Archi¬ 
pelago  on  the  eaft,  by  Achaia  or  Livadia  on  the  fouth,  and 
by  Epirus  on  the  weft. 

THETIS,  in  Pagan  mythology,  the  wife  of  Oceanus, 
and  the  mother  of  Nereus  and  Doris,  who  were  married  to 
each  other  ;  and  from  this  marriage  fprung  the  nymphs  of 
the  earth  and  fea.  Among  the  iea'  nymphs  there  was  one 
named  Thetis  the  Lounger ,  who  excelled  alfthe  ref!  in  beauty, 
and  for  -whom  Jupiter  conceived  fuch  a  paffion,  that  he  re¬ 
vived  to  cfpoufe  her  :  but  being  informed  by  the  Deftinies 
that  fhe  would  bring  forth  a  fori  who  would  rife  above  his 
father,  he  married  her  to  Peleus.  To  their  nuptials  all  the 
gods  and  goddeffes  were  invited  except  Difcord,  who,  to 
be  revenged  for  this  contempt,  threw  a  golden  apple  into 
the  affembly,  on  w  hich  was  engraven,  For  the  faired.  Ju¬ 
no,  PaLas,  and  Venus,  difputed  for  this  apple  ;  but  Paris 
being  chofen  to  decide  the  difference,  adjudged  it  to  Venus. 
vrom  this  marriage  of  Thetis  and  Peleus  fprung  Achilles. 


THEURGY,  a  name  which  the  ancients  gave 

to  that  (acred  part  of  magic  which  we  fometimes  call  white 
magic,  or  the  white  art. 

The  word  is  formed  from  «  Ged,”  and  *pyn  “work;” 
q.  d.  the  art  of  doing  divine  things,  or  things  which  God 
alone  can  do  :  or  the  power  of  working  extraordinary  and 
fupernatural  things,  by  invoking  the  names  of  God,  faints, 
angels,  See.  Accordingly,  thole  who  have  written  o;  ma¬ 
gic  in  general,  divide  it  into  three  parts :  the  firft  where¬ 
of  is  called  theurgy ,  as  epe rating  by  divine  or  celeftial  means; 
the  fecor.d,  natural  magic ,  performed  by  the  powers  of  na¬ 
ture  ;  and  the  third,  comprehending  necromancy ,  f  reery 
and  witchcraft  or  magic,  performed  by  the  affiftance  of  de¬ 
mons  or  departed  men.  See  Magic. 

THIBET.  See  Tibet. 

THIGH,  in  anatomv.  See  Anatomy,  no  58. 

THINKING,  a  general  name  for  any  adt  or  operation' 
of  the  mind.  See  Metaphysics. 

THIRL  AGE.  See  Law,  n°  clxx.  12 — 18. 

THIRST,  an  uneafy  fenfation  arifing  from  a  deficiency 
of  the  faliva  to  moifien  the  inward  parts  of  the  mouth. 
Hence  arifes  a  flrong  defire  for  drink  ;  and  thlrfl  is  a  fymp- 
tom  generally  attending  fevers  of  all  kinds. — Third:  is  belt 
allayed  by  acids  ;  water  kept  a  while  in  the  mouth,  then 
fpit  out,  and  repeated  as  required  ;  a  bit  of  bread  chewed 
with  a  little  water,  which  latter  may  be  gradually  f wallow¬ 
ed  ;  if  the  perfon  is  very  hot,  brandy  is  the  befl  for  holding 
in  the  mouth,  but  fhould  be  fpit  out  again  :  except  in  fe¬ 
vers,  large  draughts  of  cold  water  are  hurtful. 

Prejtrvation  agatnjl  Hunger  and  Thirst.  See  Hun¬ 
ger. 

THISTLE,  a  well  known  weed  in  corn-fields.  In 
Britain  there  are  eight  fpecies  of  thillles  according  to  the 
vulgar  arrangement;  the  cardans  lanceolatus  or  fpcar-thiflle, 
the  nutans  or  inufk  thiftle,  the  paluftris  or  marfli  thillle, 
the  marianus  or  milk- thillle,  acanthoides  or  weJted-thiilky 
crifpus  or  curled- thiftle,  onopordum  acanthium  or  cot¬ 
ton- thiftle,  ferratula  arvenfis  or  corn-thiftle.  All  thefe,  ex¬ 
cept  the  laft,  are  annual  or  biennial,  and  therefore  may 
be  eafily  dellroyed  by  cutting  them  down  before  their 
feed  ripens  ;  but  the  ferratula  arvenfis  is  perennial,  con¬ 
tinues  in  the  earth  increahng  and  throwing  up  new  fhoots 
every  year.  Mr  Curtis  alcertained  the  annual  increafe  of 
its  root,  by  planting  in  a  garden  a  piece  of  the  root  two 
inches  long  and  about  the  thicknefsof  a  goole’s  quill,  and  a 
fmall  head  of  leaves.  By  the  2d  of  November  the  root 
had  extended  itfelf  eight  feet,  and  when  dug  and  walked  it 
weighed  four  pounds. 

As  to  the  ufes  of  the  thiftle,  they  are  not  well  known. 
The  corn-thiftle  is  eaten  by  the  afs,  and  formerly  was  pull¬ 
ed  with  great  care  by  the  farmers  in  lomc  parts  of  Scotland 
a«  food  for  their  liorfes.  For  a  botanical  defeription  of  the 
different  kinds  of  thiftle,  fee  Carduus,  Cactus>  Dipsaus, 
Onopordum,  Serratula,  Sonchus. 

Order  of  the  Thistle,  or  of  St  Andrew,  a  military  order 
of  knighthood  in  Scotland,  the  rife  and  inftiuition  of  which 
is  varioully  related  by  different  authors.  Lefley  billion  of 
Rofs  reports,  that  the  night  before  the  battle  between 
Athelftan  king  of  Northumberland  and  Ranges  king  of 
the  Piets,  a  bright  crofs,  in  form  of  that  whereon  St 
Andrew  (the  tutelar  faint  of  Scotland)  fullered  martyrdom, 
appeared  to  Hnngus  ;  who  having  gained  the  vidiory,  ever 
after  bore  the  figure  of  that  crofs  on  his  banners.  Others 
aftert,  that  Achaius  king  of  Scotland  firft  inilituted  this 
order,  after  having  made  the  famous  league  offenftve  and 
defenftve  with  Charlemagne  king  or  France.  But  although 
the  thiftle  had  been  acknowledged  as  the  fymbol  of  the 
kingdom  of  Scotland  from  the  reign  of  Achaius,  yet 
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Thlipfi  fome  refer  the  beginning;  of  this  order  to  Charles  VTI.  of 

}i  France.  Others  place  the  foundation  of  it  as  low  as  the 

Thomas. 

t ,  year  1500. 

The  chief  and  principal  enfign  is  a  gold  collar  compofed 
of  ihiftlcs  and  fprigs  of  me  interlinked  with  amulets  of 
igold,  having  pendent  thereto  the  image  of  St  Andrew 
with  his  crofs,  and  the  motto,  Nemo  me  impune  laces- 
-siET.  “No  body  fhsll  provoke  me  with  impunity.,, 

The  ordinary -or  common  enfign  worn  by  the  knights  is 
,a  liar  of  four  lilver  points,  and  over  them  a  green  circle, 
-  bordered  and  •  lettered  with  gold,  containing  the  faid 
.motto,  and  in  the  centre  is  a  thifble  ;  all  which  is  em¬ 
broidered  011  their  left  bread,  and  worn  with  the  collar, 
with  a  green  riband  over  the  left  (houlder,  and  brought 
tinder  the  right  arm  ;  pendent  thereto  is  the  image  of 
St  Andrew,  with  hk  crofs,  in  a  purple  robe,  within  an  oval 
jef  gold  enamelled  vert,  with  the  former  motto  ;  but  fome- 
times  they  wear,  encirled  in  the  fame  manner,  a  tliiftle 
crowned. 

About  the  time  of  the  Reformation,  this  order  was 
dropped,  till  James  II.  of  Great  Britain  refumed  it,  by  crea¬ 
ting  eight  knights.  The  Revolution  unfettled  it  again  ; 

.  and  it  lay  negle&ed,  till  queen  Anne,  in  1  703,  reftored  it  to 
the  primitive  deiign,  of  twelve  knights  of  St  Andrew. 

THLAPSI,  bastard- cress,  or  mithridate-mufard ,  in 
botany  :  A  genus  of  plants  belonging  to  the  clafs  of  te- 
tradynamia ,  and  order  of filiculof a  ;  and  in  the  natural  fyftem 
-ranging  under  the  39th  order,  SHiquofa .  The  pod  is  emar- 
ginated,  obeordate,  and  polyfpermous ;  the  valves  are  boat- 
-ihaped  and  marginato-carinated.  There  are  12  fpecies  ;  of 
which  fix  only  are  natives  of  Britain,  the  arvenfe ,  hirtum> 
campeftre,  montanum ,  perfollatum,  and  burfa  pajlorls * 

1.  The  arvenfey  treacle- muftard  or  penny-crefs,  lias  orbi- 
culate  pods,  and  leaves  oblong,  fmooth,  and  fcalloped.  It 
fmells  like  gailic,  and  has  a  white  flower.  2.  The  hirtum , 
or  perennial  mithridate-muftard,  has  roundifh  hairy  pods  ; 
the  cauline  leaves  are  fagittate  and  villous.  3*  The  cam - 
pejlrey  or  mithridate-muftard,  has  roundifli  pods,  fagittate 
leaves,  dentated  and  hairy.  4.  Montanurriy  or  mountain  mi- 
t hr i date  muftard,  1ms  obeordate  pods,  fmooth  leaves ;  the 
radical  leaves  fome  what  flefhy,  obovate  and  entire  ;  the  cau- 
line  embracing  the  ftalk,  and  the  corolla  being  larger  than 
the  calyx.  5.  The  perfoliatum,  or  perfoliate  treacle-muflard, 
has  obeordate  pods ;  the  cauline  leaves  are  fmooth  and  fub- 
dentate  ;  the  petals  of  the  length  of  the  calyx,  and  the 
ftalk  branchy.  6.  The  burfa  pajlorhy  or  (hepherd’s  purfe, 
has  obeordate  pods  ;  the  radical  leaves  are  pinnatiiid. 

The  feeds  of  fome  of  thefe  fpecies  have  an  acrid  biting 
tafte,  approaching  to  that  of  the  common  muftard  ;  with 
Zcwh's  which  they  agree  nearly  in  their  pharmaceutic  properties. 
frUdZT  They  are  rarety  ufe  any  otherwife  than  as  ingre- 

vol.  |j*p.  dients  in  the  compofltions  whofe  names  they  bear  ;  though 
429.  fome  recommend  them  in  different  diforders,  preferably  to 
the  common  muftard. 

THOLOUSE.  See  Toulouse. 

THOM  JEANS,  Thomists.  See  Christians  of  St 

\ Thomas . 

THOMAS  Aquinas.  See  Aquinas. 

St  Thomas's  Day ,  a  feftival  of  the  Chriftian  church,  ob¬ 
served  on  December  21.  in  commemoration  of  St  Thomas 
the  apoftle. 

St  Thomas  of  Canterbury's  Day ,  a  feftival  of  the  Ro- 
mifh  church,  cbferved  on  December  29.  in  memory  of  Tho- 
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mas  Beckct  archbifhop  of  Canterbury,  who  was  murdered, 

or,  as  the  Romanifts  fay,  martyred,  in  the  reign  of  king  lhcm4, 

Henry  II.  “ 

Thomas  the  Reymoury  called  alfo  Thomas  Lermont ,  and 
Thomas  of  Erceldory  was  born  at  Erceldon,  a  village  near 
Mtlrofe  in  Tvveedale,  in  what  year  is  uncertain  ;  but  he 
was  an  old  man  when  Edward  I.  was  carrying  on  war 
in  Scotland. 

The  character  of  Lermont  as  a  prophet,  and  which  was 
common  to  him  with  Linus,  Orpheus,  and  other  early  poets 
in  many  countries,  arofe,  if  we  may  believe  Mackenyie  in  his 
Lives  of  Scottifh  Writers,  from  his  having  conferences  with 
Eliza,  a  nun  and  prophetefs  at  Haddington.  Lermont  put 
her  predictions  into  verfe,  and  thus  came  in  for  his  fhare  of 
the  piophetic  fpirit.  None  of  thefe  ancient  prophecies  now  p^iert^t 
remain;  but  the  following,  which  pretends  to  be  one  of  ^ 
them,  is  given  from  a  manufeript  of  the  time  of  Edward  I,  p0Js% 
or  II.  The  countefs  of  Dunbar  is  the  lady  famous  for  the 
defence  of  her  caflle  againft  the  Englifh.  Her  proper  title 
was  Countsfs  of  March  ;  but  it  was  common  in  thefe  times 
to  ftyle  a  nobleman  from  his  chief  refidence.  Thus  Gilbert 
Strongbow,  earl  of  Pembroke,  is  called  Earl  of  Strlguil , 
from  his  refidence  at  Striguil  caftle,  near  Chepitow,  Mon- 
mouthfhire,  &c. 

La  Countejfe  de  Donbar  demande  a  Thomas  de  FJfedoune^ 
quant  la  guere  d' Efcoce prendreit fyn.  E  yl  l' a  repoundy ,  et  dyt> 

When  man  as  mad  a  kyng  of  a  capped  mon. 

When  mon  is  levere  other  mons  thyng  than  is  owen. 

When  londe  thouys  foreft,  and  foreft  ys  felde. 

When  hares  kendles  othc  herfton. 

When  Wyt  and  Wiile  werres  togedere. 

When  inon  makes  ftables  of  kyrkes ;  and  fteles  caftles 
wyth  ftyes. 

When  Rokefbourh  nys  no  burgh  ;  ant  market  is  at  For- 
wyleyc. 

When  the  aide  is  gan,  and  the  newe  is  come  that  douc 
noht. 

When  Bambourne  ys  donged  with  dede  men. 

When  men  ledes  men  in  ropes  to  buyen  ant  to  fellen. 

When  a  quarter  of  whaty  whete  is  chaunged  for  a  colt 
of  ten  markes. 

When  prude  pi  ikes,  ant  pees  is  leyd  in  prifoun. 

When  a  Scot  nc  may  hym  hude  afe  hare  in  forme,  that 
the  Englyfh  ne  fhal  hym  fynde. 

When  ryht  ant  wrong  aftente  the  togedere. 

When  laddes  weddeth  lovedies. 

When  Scottes  flen  fo  fafte,  that  for  faute  of  (hip,  hy 
drouneth  hemfclve. 

When  dial  this  be  ? 

Nouther  in  thine  tyme,  ne  in  myne. 

Ah  comen,  ant  gone, 

Withinne  twenty  wynter  ant  on. 

In  fa<?c,  the  prophecies  of  Lermont  appear  to  have  been 
merely  traditional ;  nay,  it  feeins  doubtful  if  he  ever  pre¬ 
tended  to  fuch  folly,  notwithftanding  Mackcnyie’s  ftory  of 
Eliza.  The  reverence  of  the  people  for  a  learned  and  re- 
fpeAable  charadler  feems  to  have  been  the  foie  foundation 
of  Thomas's  claim  to  prophecy.  But,  in  the  16th  cen¬ 
tury,  prophecies  were  made,  and  aferibed  to  him,  as  well 
as  others  given  to  Bede,  Merlin,  &c.  (a).  I  hey  were 
printed  at  Edinburgh,  1615,  reprinted  1680,  and  1742. 

THOMISM.  See  Aquinas. 

THOMSON 


(a)  Sibilla  and  Banifter  Anglicus  are  mentioned  in  the  time  of  Edward  IV.  (MSS  Cot.  Dom.  A-  IX.)  A  long 
Latin  prophecy  of  Bridlington  is  there  given.  Waidhave  and  Eltr&ine  feem  alfo  Englifh  prophets.  In  the  who.e  cob 
rle&ion,  therefore,  Thomas  is  the  only  Scottifh  one. 


♦ 
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Thmfon.  THOMSON  (James),  an  excellent  Britifh  poet,  the  fon 

u— y - *  0f  a  Scotch  divine,  was  born  in  the  (hire  of  Roxburgh  in 

1700,  and  was  educated  in  the  univerlity  of  Edinburgh 
with  a  view  to  the  minidry*  But  his  genius  inclining  him 
to  the  dudy  of  poetry,  which  he  foon  found  would  be  in¬ 
compatible  with  that  of  theology,  or  at  lead  might  prevent 
his  being  provided  lor  in  that  way  in  his  own  country,  he 
relmquifhed  his  views  of  engaging  in  the  facred  function, 
and  repaired  to  London  in  conft  quenee  of  fome  encourage¬ 
ment  vvh'ch  he  had  received  from  a  lady  of  quality  there,  a 
friend  of  his  mother. 

The  reception  he  met  with  wherever  he  was  introduced, 
emboldened  him  to  rifle  the  publication  of  his  excellent 
poem  cn  Winter. — This  piece  was  publifhed  in  1726  ;  ar.d 
from  the  unlverfal  applaufe  it  met  with,  Mr  Thcmfoids 
acquaintance  was  courted  by  people  of  the  firfl  tade  and 
falhion.  But  the  chief  advantage  which  it  procured  him 
was  the  acquaintance  of  Dr  Rundle,  afterward  bifliop  of 
Derry,  who  introduced  him  to  the  late  lord  chancellor  Tal¬ 
bot  ;  and  fome  years  after,  when  the  elded  fon  of  that  no¬ 
bleman  was  to  make  his  tour  on  the  continent,  Mr  Thomfon 
was  chofen  as  a  proper  companion  for  him.  The  expedi¬ 
tions  which  his  Winter  had  raifed,  were  fully  fatL^fied  by  trie 
fuccefiive  publications  of  the'  other  feafons  ;  of  Summer,  in 
the  year  1727;  of  Spring,  in  the  following  year;  and  of 
Autumn,  in  a  quarto  edition  of  his  works,  in  1730.  Be- 
f’de  the  Seafons,  and  his  tragedy  of  Sophonifba,  written  and 
a£ted  with  applaufe  in  the  year  1729,  he  had,  in  1727, 
publifhed  his  poem  to  the  memory  of  Sir  Ifaac  Newton, 
with  an  account  of  his  chief  difeoveries  ;  in  which  he  was 
Milled  by  his  friend  Mr  Gray,  a  gentleman  well  verfed  in 
the  Newtonian  pliilofophy.  That  fame  year  the  refentment 
ol  our  merchants,  for  the  interruption  of  their  trade  by  the 
Spaniards  in  America,  running  very  high,  Mr  Thomfon 
zealoufly  took  part  in  it,  and  wrote  Iris  Britannia,  to  roufe 
the  nation  to  revenge. 

\\  ith  the  Honourable  Charles  Talbot,  our  author  vilited 
moil  of  the  courts  in  Europe,  and  returned  with  his  views 
greatly  enlarged ;  not  only  of  exterior  nature  and  the  works 
of  art,  but  of  human  life  and  manners,  and  of  the  confti- 
tution  and  policy  of  the  feveral  dates,  their  connections; 
and  their  religious  inditutions.  How  particular  and  judi¬ 
cious  his  observations  were,  we  fee  in  his  poem  on  Liberty, 
begun  foon  after  his  return  to  England.  We  fee  at  the 
fame  time  to  what  a  high  pitch  his  care  of  his  country  was 
raifed,  by  the  comparisons  he  had  all  along  been  making 
of  our  happy  government  with  thofe  of  other  nations.  To 
infpire  his  fellow- fubje&s  with  the  like  fentiments,  and  fbovv 
them  by  what  means  the  precious  freedom  we  enjoy  may  be 
preferved,  and  how  it  may  be  abided  or  lod,  he  employed 
two  years  in  compofing  that  noble  work,  upon  which  he 
valued  himfelf  more  than  upon  all  his  other  writings.  On 
his  return  to  England  with  Mr  Talbot  (who  foon  after 
died),  the  chancellor  made  him  his  fecretary  of  briefs  ;  a 
place  of  little  attendance,  fuitin g  his  retired  indolent  way 
of  life,  and  equal  to  all  his  wants.  i4rom  this  office  he  was 
removed,  when  death,  not  long  after,  deprived  him  of  his 
noble  patron.  He  then  found  himfelf  reduced  to  a  date  of 
precarious  dependence.  In  this  duration,  having  created 
fome  few  debts,  and  his  creditors  finding  that  he  had  no 
longer  any  certain  fupport,  became  inexorable ;  and  imagi¬ 
ned  by  confinement  to  force  that  from  his  friends,  which 
ins  m oddly  would  not  permit  him  to  afk.  One  of  tliefe 
occafLns  turnifhed  Quin,  the  celebrated  aclor,  with  an  op¬ 
portunity  of  dilplaying  the  natural  goodnefs  of  his  heart, 
and  the  dihntereftednefs  of  his  friendthip.  Hearing  that 

romlon  was  confined  in  a  fpunging  houfe  for  a  debt  of 
about  7c  1.  he  repaired  to  the  plaVe.;  and,  having  inquired 


for  him,  was  introduced  to  the  bard.  Thomfon  was  a  good 
deal  diiconcerted  at  feeing  Quin,  as  he  had  always  taken 
pains  to  conceal  his  wants  ;  and  the  moie  fo,  as  Quin  told 
him  he  was  come  to  fup  with  him.  His  anxiety  upon  this 
head  was  however  removed,  upon  Quin’s  informing  him, 
that,  as  he  fuppofed  it  would  have  been  inconvenient  to- 
have  had  the  inpper  dreffed  in  the  place  they  were  in,  hb 
had  ordered  it  from  an  adjacent  tavern  ;  and,  as  a  prelude,- 
half  a  dozen  of  claret  was  introduced.  Supper  being  over, 
and  the  bottle  circulating  pretty  brilkly,  Quin  faid,  “  It  is 
time  now  we  fhould  balance  accounts.”  This  aftoniHied 
Thomfon,  who  imagined  he  had  fome  demand  upon  him ;  but 
Quin  perceiving  it,  continued,  “  Mr  Thomfon,  the  pleafnre 
1  have  had  in  perufmg  your  works  !  cannot  eilimate  at  lefs 
than  a  hundred  pounds,  and  I  infill  upon  now  acquitting 
the  debt.”  On  faying  this,  he  put  down  a  note  of  that 
value,  and  took  his  leave,  without  waiting  for  a  reply. 

The  profits  arifing  from  his  works  were  not  inconfider- 
able;  his  tragedy  of  Agamemnon,  a&ed  in  1738,  yielded 
a  good  fum.  But  his  chief  dependence  was  upon  the 
prince  of  Wales,  who  fettled  on  him  a  handfome  allowance, 
and  honoured  him  with  many  marks  of  particular  favour. 
Not  with  Handing  this,  however,  he  was  refufed  a  licence  for 
his  tragedy  of  Edward  and  Eleanora,  which  he  had  pre¬ 
pared  for  the  ilage  in  the  year  1736,  for  fome  political  rea- 
fons.  Mr  Thomfon’s  next  performance  was  the  Mafque  of 
Alfred,  written  in  the  year  1740  jointly  with  Mr  Mallet, 
by  the  command  of  the  prince  of  Wales,  for  the  entertain¬ 
ment  of  his  royal  highnefs’s  court  at  Clifden,  his  iuinmer 
refidence. 

Mr  Thomfon’s  poem,  entitled  the  Cattle  of  Indolence, 
v/as  his  laft  work  publifhed  by  himfelf ;  his  tragedy  of  Co- 
riolanus  being  only  prepared  for  the  theatre,  when  a  fatal 
accident  robbed  the  woild  of  one  of  the  bell  of  men  and 
bell  of  poets.  He  would  commonly  walk  the  diHance  be¬ 
tween.  London  and  Richmond  (where  he  lived)  with  any 
acquaintance  that  offered,  with  whom  Ire  might  chat  and 
rell  himfelf,  or  perhaps  dine  by  the  way.  One  fummer 
evening  being  alone  in  his  walk  from  town  to  Hammerimith, 
he  had  over- heated  himfelf,  and  in  that  condition  impru¬ 
dently  took  a  boat  to  carry  him  to  Kew;  apprehending  no 
bad  confequence  from  the  chill  air  on  the  river,  which  his 
walk  to  his  houfe,  towards  the  upper  end  of  Kew-lane,  had 
always  hitherto  prevented.  But  now  the  cold  had  1o  feized 
him,  that  tine  next  day  he  was  in  a  high  fever.  This, 
however,  by  the  ufe  of  proper  medicines,  was  removed, 
fo  that  he  was  thought  out  of  danger;  till  the  line  weather 
having  tempted  him  to  expofe  himfelf  once  more  to  the  even¬ 
ing  dews,  his  fever  returned  with  violence,  and  with  Inch 
fymptoms  as  left  no  hopes  of  a  cure.  His  deatLhappened 
011  the  27th  of  Auguil  1748. 

t  1  homfon  had  improved  his  taHe  upon  the- fineS  Ori¬ 
ginals,  ancient  and  modern.  The  autumn  was  his- favourite 
leafon  tor  poetical  compofirion,  and  the  deep  iilence  of  the 
night  he.  commonly  chofe  for  his  itudies.  The  amufement 
of  his  leifure* hours  were  civil  and  natural  hiftory,  Voyages, 
and  the. bed  relations. of  travellers.  .  Though  he  performed 
on  no  instrument,  he  was  pafFionately  fond  of  mnfie,  and 
would  fometi.mes  Men  a  full  hour  at  his  window  to  the 
nightingales  in  Richmond  gardens ;  nor  was  his  taHe  lefs 
exquifite  in  the  arts  of  painting,  fculpture,  and  architect 
tuie.  As  for  the  more  diHinguifhing  qualities  of  his  mind 
and.  heart,  they  beH.  appear  in  his  writings.  There  his  de¬ 
votion  to  the  Supreme  Being,  his  love  of  mankind,  of  his 
country,  and  friends,  fnine  out  in  every  page  ;  his  tender 
neis  of  heart  was  lo  unbounded,  that  it  took  in  even  the 
orute  ci cation.  It  is  not  known,  that  through  his  whole 
life  he  ever  gave  any  perfon  a  moment’s  pain,  either  by  I1I3 

writings 


Thornton- 
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'Thomfon  writings  or  otherwife.  He  took  no  part  In  the  political 
,p,  II  fquabbles  of  his  time,  and  was  therefore  refpe&ed  and  left 
ihornhiiL  un(yfturbe<i  by  both  Tides.  Thefe  amiable  virtues  did  not 
fail  of  their  due  reward;  the  applaufe  of  the  public  attended 
all  his  prod u£t ions,  and  his  friends  loved  him  with  an  en- 
thufiailic  ardour. 

«  As  a  writer  (fays  Dr  Johnfon),  he  is  intitled  to  one 
praife  of  the  higheft  kind;  his  mode  of  thinking,  and  of 
cxprefling  his  thoughts,  is  original.  His  blank  verfe  is  no 
more  the  blank  verfe  of  Milton,  or  of  any  other  poet,  than 
the  rhymes  of  Prior  are  the  rhymes  of  Cowley.  His  num¬ 
bers,  his  paufes,  his  di&ion,  are  of  his  own  growth,  with¬ 
out  ti anferiotion,  without  imitation.  He  thinks  in  a  pe- 
-y ohnfons  culiar  train,  and  he  thinks  always  as  a  man  of  genius  ;  lie 
Liver  of  t!e  looks  round  on  Nature  and  on  life  with  the  eye  which  Nature 
F°ets-  beftows  only  on  a  poet;  the  eye  that  diftinguilhes,  in  every 
thing  represented  to  its  view,  whatever  there  is  on  which  ima¬ 
gination  can  delight  to  be  detained,  and  with  a  mind  that  at 
once  comprehends  the  vaft,  and  attends  to  the  minute. 
The  reader  of  the  Seafons  wonders  that  he  never  faw  before 
what  Thomfon  fhews  him,  and  that  he  never  yet  has  felt 
what  Thomfon  imprefTes.” 

His  teflair.entary  executors  were  the  lord  Lyttelton,  whole 
care  of  our  poet’s  fortune  and  fame  ceafed  not  with  his  life; 
and  Mr  Mitchell,  a  gentleman  equally  noted  for  the  truth  and 
conftancy  of  his  private  friendfhip,  and  for  his  addrefs  and 
foirit  as  a  public  minifter.  By  their  united  interefts,  the  or¬ 
phan  play  of  Coriolanus  was  brought  on  the  ftage  to  the  beft 
advantage  ;  from  the  profits  of  which,  and  the  fale  of  ma- 
imfcripts  and  other  effedts,  a  handfome  ium  was  remitted 
to  his  lifters.  His  remains  were  depofited  in  the  church 
of  Richmond,  under  a  plain  flone,  without  any  infeription. 
A  handfome  monument  was  eredled  to  him  in  Weftminfter 
abbey  in  the  year  1762,  the  charge  of  which  was  defrayed 
by  the  profits  ariting  from  a  fplendid  edition  of  all  his  works 
in  4.to  ;  Mr  Millar  the  bookieller,  who  had  purchased  all 
Mr  Thomfon’s  copies,  giving  up  his  property  on  this  grate¬ 
ful  occafion.  A  monument  has  all'o  been  eredled  to  him 
at  the  place  of  his  birth. 

THOR,  the  eldeft  and  braveft  of  the  Tons  of  Odin  and 
Frea,  was,  after  his  parents,  the  greateft  god  of  the  .Saxons 
Henry's  Hi- and  Danes  while  they  continued  heathens..  They  believed, 
fory  of  that  Thor  reigned  over  all  the  aerial  regions,  which  com- 
Great  Bri .  pofed  jqs  jmm"cnfe  palace,  confining  of  540  halls ;  that  he 
iwt  4-  ’  “'Punched  the  thunder,  pointed  the  lightening,  and  direfted 
the  meteors,  winds,  and  ftorms.  To  him  they  add  re  fled 
their  prayers  for  favourable  winds,  refrefhing  rains,  and 
fruitful  fcafons ;  and  to  him  the  fifth  day  of  the  week, 
which  ftill  bears  his  name,  was  ccnfecrated. 

THORAX.  See  Anatomy. 

White  or  Haw  THORN.  See  Crataegus. 

Thorn,  a  town  of  Poland,  in  Regal  Pruffia,  and  in  the 
palatinate  of  Culm.  It  was  formerly  a  Hanfeatic  town,  and 
ilill  enjoys  great  privileges  ;  is  large  and  well  fortified  ;  but 
part  of  the  fortifications,  and  a  great  number  of  houfes,  were 
mined  by  the  Swedes  in  1703.  It  is  feated  on  the  Viftula, 
and  contains  ic,ooo  inhabitants.  E.  Long.  18.  42.  N. 
Lat.  53.  6. 

THORNBACK,  in  ichthyology.  See  Raia. 

THORNPIILL  (Sir  James),  an  eminent  Englifh  paint¬ 
er,  was  born  in  Dorfetfhire  in  1676?  of  an  ancient  family  ; 
but  was  conftraiiied  to  apply  to  fome  profeflion  by  the  di- 
Liaionary  ftrefTes  of  his  father,  who  had  been  reduced  to  the  ncceflity 
Painters,  of  felling  his  family-eftate.  tlis  inclination  directed  him  to  the 
art  of  painting;  and  on  his  arrival  at  London  he  applied  to 
his  uncle,  the  famous  Dr  Sydenham,  who  enabled  him  to 
proceed  in  the  ftudy  of  the  art  under  the  direction  of  a 
jpainter  who  was  not  very  eminent.  However,  the  genius 


of  Thornhill  made  ample  amends  for  the  infufficiency  of  his  Thorough 
inftru&or,  and  by  an  happy  application  of  his  talents  he  II 
made  fo  great  a  progrefs,  that  he  gradually  rofe  to  the  high- 1 1  hra^J 
eft  reputation.  T  ^  j 

His  genius  was  well  adapted  to  hiftorical  and  allegorical 
compofitions  ;  he  poffefled  a  fertile  and  fine  invention  ;  and 
he  fketched  his  thoughts  with  great  eafe,  freedom,  and  fpi- 
rit.  He  excelled  alfo  equally  in  portrait,  peripe&ive,  and 
architecture  ;  fhewed  an  excellent  tafte  for  defign,  and  had  a 
free  and  firm  pencil.  Had  he  been  fo  fortunate  as  to  have 
ftudied  at  Rome  and  Venice,  to  acquire  greater  corre&nefa 
at  the  one,  and  a  more  exafl  knowledge  of  the  perfection 
of  colouring  at  the  other,  no  artift  among  the  moderns 
might  perhaps  have  been  his  fuperior.  Neverthelefs,  he 
was  fo  eminent  in  many  parts  of  his  profeftion,  that  he  mutl 
for  ever  be  ranked  among  the  beft  painters  of  his  time  ;  and 
his  performances  in  the  dome  of  St  Paul’s  church  at  Lon¬ 
don,  in  the  hofpital  at  Greenwich,  and  at  Hampton-court, 
are  fuch  public  proofs  of  his  merit  as  will  convey  his  name 
to  pofterity  with  great  honour. 

Phis  painter  lived  in  general  efteem  ;  he  enriched  himfelf 
by  the  excellence  of  his  works  ;  was  appointed  ftate- painter 
to  Queen  Anne,  from  whom  he  received  the  honour  of 
knighthood  ;  had  the  fingular  fatisfadion  to  repurchafe  his 
family  eftate  ;  and  was  fo  much  diftinguifhed  as  to  be  elec¬ 
ted  one  of  the  members  of  parliament.  He  died  in  1732. 

THOROUGH-wax,  in  botany.  See  Bupleurum. 

THOTH,  or  Theut,  (called  by  the  Phoenicians  Taauty 
by  the  Greeks  Hermes ,  and  by  the  Romans  Mercury) , 
was  a  Phoenician  of  very  fuperior  talents,  and  one  of  the 
civilizers  of  mankind.  He  was  prime  minifter  to  Ofiris, 
whom,  after  his  death,  he  deified  ;  and  he  was  himfelf  dei¬ 
fied  by  his  countrymen  the  Egyptians,  for  the  benefits  that 
he  had  rendered  to  the  human  race.  See  Mercury,  My¬ 
thology,  n°  34,  and  Polytheism,  nQ  18. 

THOUGHT,  a  general  name  for  all  the  idea3  confe- 
quent  on  the  operations  of  the  mind,  and  even  on  the  opera¬ 
tions  themfelves.  See  Metaphysics. 

Thought,  in  compofition.  See  Oratory,  Part  I.  and  II. 

THOUINIA,  in  botany;  a  genus  of  plants  belonging 
to  the  clafs  of  diandria ,  and  order  of  monogynies.  The  co¬ 
rolla  is  quadripetalous  ;  the  calyx  quadripartite,  and  the  an- 
therse  feifile.  There  is  only  one  fpecies  difeovered,  the  nu -  % 

tans . 

THRACE,  a  country  very  frequently  mentioned  by  the 
Greek  and  Latin  writers,  deriving  its  name,  according  to 
Jofephus,  from  Tiras  one  of  the  fons  of  Japhet.  It  was 
bounded  on  the  north  by  mount  Haemus;  on  the  fouth,  by 
the  iEgean  Sea ;  on  the  weft,  by  Macedon  and  the  river 
Strymon  ;  and  on  the  eaft,  by  the  Euxine  Sea,  the  Helle- 
fpont,  and  the  Propontis. — The  Thracian  Cheifonefus  is  a 
peninfula  inclofed  on  the  fouth  by  the  JEgean  Sea,  on  the 
weft  by  the  gulf  of  Melas,  and  on  the  eaft  by  the  Helle- 
fpont  ;  being" joined  on  the  north  to  the  continent  by  a  neck 
of  land  about  37  furlongs  broad.  The  inland  parts  of 
Thrace  are  very  cold  and  barren,  the  fnow  lying  on  the 
mountains  the  greateft  part  of  the  year;  but  the  maritime 
provinces  are  produflive  of  all  forts  of  ^rain  and  neceffaiies 
tor  life  ;  and  withal  fo  pleafant,  that  Mela  compares  them 
to  the  rood  fruitful  and  agreeable  countries  of  Alia. 

The  ancient  Thracians  were  deemed  a  brave  and  warlike 
nation,  but  of  a  cruel  and  favage  temper ;  being,  accord¬ 
ing  to  the  Greek  writers,  itrangers  to  all  humanity  and 
good- nature.  It  was  to  the  Thiacians,  however,  that  the 
Greeks  were  chiefly  indebted  for  the  polite  arts -.that  flounfhed 
among  them  ;  for  Orphseua,  Linus,  Muftcus,  Thamyns,  and 
Eumolpns,  all  Thracians,  were  the  firft,  as  Euftathius  in¬ 
forms  us,  who  charmed  the  inhabitants  of  Greece  with  their 

eloquence 
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Thrafhing.  eloquence  and  melody,  and  perfinded  tliem 

*. — v -  their  liercenefs  ?or  a  fociable  life  and  peaceful  manners  ;  nay, 

great  part  of  Greece  was  anciently  peopled  by  Thracians. 
Te reus,  a  Thracian,  governed  at  Daulis  in  Phocis,  where 
the  tragical  Rory  of  Philomela  and  Progne  was  a&ed. 
From  thence  a  body  of  Thracians  patted  over  to  Euboea, 
and  poffefled  themfelves  of  that  ifland.  Of  the  fame  nation 
were  the  Aones,  Tembiccs,  and  Hyanthians,  who  made 
themfelves  matters  of  Bosotia  ;  and  great  part  of  Attica  it- 
feh'  was  inhabited  by  Thracians,  under  the  command  of  the 
celebrated  Enmolpus.  It  is  not  therefore  without  the  ut- 
moft  ingratitude  and  injuttice  that  the  Greeks  ttyle  them 
Barbarians ,  fmce  to  them  chiefly  they  were  indebted  both 
for  the  peopling  and  polifhing  of  their  country. 

Thrace  was  anciently  divided  into  a  number  of  petty 
ttates,  which  were  firft  lubdued  by  Philip  of  Macedon.  On 
the  decline  of  the  Macedonian  empire,  the  country  fell  un¬ 
der  the  power  of  the  Romans.  It  continued  under  fubjec- 
tion  to  them  till  the  irruption  of  the  Turks,  in  whofe  hands 
it  ft  ill  lemains. 

THRASHING,  in  agriculture,  the  operation  by  which 
corn  is  feparated  from  the  ftraw.  This  operation  is  per¬ 
formed  in  a  variety  of  ways,  fomelimes  by  the  feet  of  ani¬ 
mals,  fometimes  by  a  flail,  and  fometimes  by  a  machine, 

The  moft  ancient  method  of  feparating  the  corn  from  the 
ftraw  was  by  the  hoofs  of  cattle  or  horfes,  This  was  prac- 
tifed  by  the  Ifraelites,  as  we  find  from  the  books  of  Mofes  ; 
it  was  alto  common  among  the  Greeks  and  Romans*. 
Flails  and  thrashing  machines  were  alfo  not  uncommon 
among  thefe  nations  f.  The  flail  which  was  ufed  t^y  the 
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to  exchange  thrafhing  corn  than  the  feet  of  animals,  for  it  feparates  the 
grain  from  the  ftraw  and  hulks  both  more  effectually  and 
more  expeditioufly  ;  yet  it  is  liable  to  many  objections.  It  is 
a  very  laborious  employment,  too  fevere  indeed  even  for  a 
ftrong  man  ;  and  as  it  is  ufually  the  intereft  o*'  the  thraflier 
rather  to  thrafh  much  than  to  thrafh  clean,  a  good  deal  of 
corn  will  generally  be  left  upon  the  ftraw.  It  is  therefore 
an  objeCt  of  great  importance  in  hufbandry  to  procure  a  pro¬ 
per  machine  for  feoarating  the  corn  from  the  ftraw. 

The  firft  thrafhing  machine  attempted  in  modern  times, 
of  which  we  have  received  any  account,  was  invented  in  E- 
dinburgh  by  Mr  Michael  Menzies  a^put  the  year  1732. 
It  confided  of  a  number  of  inftruments  like  fia  Is,  fixed  in 
a  moveable  beam,  and  inclined  to  it  at  an  angle  of  ten  de¬ 
grees.  On  each  fide  of  the  beam  in  which  the  flails  were 
fixed,  floors  or  benches  were  placed  for  fp reading  the  {heaves 
on.  The  flaih  were  moved  backwards  and  forwards  upon 
the  benches  by  means  of  a  crank  fixed  on  the  end  of  an  axle, 
which  made  about  30  revolutions  in  a  minute. 

The  fecond  thrafh ing  machine  was  invented  by  Mr  Mi¬ 
chael  Stirling,  a  farmer  in  the  parifh  of  Dunblane,  Perth- 
fliire.  Of  this  diicovery  we  have  received  a  very  accurate 
and  authentic  account  from  his  fon,  the  Reverend  Mr  Robert 
Stirling  minifter  of  Crieff. 

It  is  an  old  proverb,  that  neceffity  is  the  mother  of  inven¬ 
tion.  'This  was  verified  on  the  prefent  occafion.  Befides 


*  Pliny, 
xviii,  30. 

I'irgil, 

Georg.  Hi. 


132.  Col  ii, 


Roman?,  called  baculus ,  fitftis,  or  pertica ,  was  probably  no- 
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thing  more  than  a  cudgel  or  pole.  The  thrafhing  machine, 
which  was  called  tribu/a  or  tribuUmiy  and  fometimes  traha , 
was  a  kind  of  fledge  made  of  boards  joined  together,  and 
loaded  with  ftone  or  iron.  Horfes  were  yoked  to  this  ma¬ 
chine,  and  a  man  was  feated  upon  it  to  drive  them  over  the 
fheaves  of  corn. 

Different  methods  are  employed  in  different  countries  for 
feparating  the  corn  from  the  ftelk.  In  the  greateft  part  of 
France  the  flail  is  tiled  ;  but  in  the  foutliern  diftridfs  it  is 
generally  performed  by  the  feet  of  animals ;  animals  are  alfo 
ufed  for  the  fame  purpofe  in  Spain,  in  Italy,  in  the  Morea,  in 
the  Canaries,  in  China,  and  in  the  vicinity  of  Canton,  where 
the  flail  is  alfo  fometimes  ufed.  It  appears  that  in  hot  cli¬ 
mates  the  grains  do  not  adhere  fo  firmly  to  the  ftalk  as  in 
cold  countries,  and  therefore  may  be  more  eafily  feparated. 
This  wall  explain  the  reafon  why  animals  are  fo  frequently 
employed  in  hot  countries  for  treading  out  the  corn  ;  where¬ 
as  in  cold  climates  we  know  they  are  feldom  tried,  and  have 
no  reafon  to  fuppofe  that  they  would  anfwer  the  purpofe.  In 
the  Ifle  of  France  in  Africa,  l  ice  an  I  wheat  are  thrafhed 
with  poles,  and  maize  with  flicks  ;  for  it  has  not  been  pof- 
fible  to  teach  the  negroes  the  ufe  of  the  flail 

The  animals  ufed  for  treading  out  corn  are,  oxen,  cows, 
horfes,  mules,  and  even  affes  when  the  quantity  is  not  great. 
The  operation  is  performed  in  this  manner  :  the  fheaves,  af¬ 
ter  being  opened,  are  (pread  in  fuch  a  manner  that  the  ears 
of  the  corn  are  laid  as  much  uppermoft  a?  pofiible,  and  a  man, 
Handing  in  the  centre,  holds  the  halters  of  the  catde,  which 
are  made  to  trot  round  as  in  a  manege  ;  whilft  other  men 
with  forks  {hake  the  ftraw  up  from  time  to  time,  and  the 
cattle  are  trotted  over  it  again  and  again  till  they  have  beat¬ 
en  out  all  the  grain.  This  method  is  expeditious  enough  ; 
but  befides  bruifmg  a  confiderable  quantity  of  corn,  it  reqniies 
a  many  cattle,  and  injures  the  legs  of  the  horfes  and 
mules,  which  are  preferred  before  -cows  and  oxen  for  this 
rrnrk. 

I  he  flail  is  undoubtedly  a  much  better  inftrument  for 
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his  ordinary  domeftic  fervants,  Mr  M.  Stirling  had  occafion 
fometimes  to  hire  an  additional  number  to  thrafn  out  his 
grain,  and  frequently  found.it  difficult  to  procure  fo  many 
as  he  needed.  This  naturally  led  him  to  reflect  whether 
the  operation  of  thrafhing  could  not  eafily  be  performed  by 
machinery.  Accordingly,  fo  early  as  the  year  1753,  tinder 
the  pretence  of  joining  in  the  amufements  of  his  children,  he 
formed  in  miniature  a  watermill,  in  which  two  iron  fpiings, 
made  to  rife  and  fall  alternately,  repiefented  the  motion  of 
two  flails,  by  which  a  few  ftalks  of  corn  put  under  them 
might  be  fpeedily  thrafhed.  This  plan  he  executed  on  a 
fc:ile  fufficiently  large  within  two  years  after,  making  the 
fp;  ings  about  ten  feet  long,  each  of  which  had  one  end  firmly 
fciewed  into  a  folid  plank,  and  the  other  terminated  in  a 
round  batoon  of  folid  iron,  two  feet  long  and  above  an  inch 
in  diameter.  Under  thefe  the  fneaves  were  conveyed  gradual¬ 
ly  forward  in  a  narrow  channel  or  trough,  by  patting  between 
two  indented  horizontal  cylinders,  fimilar  to  thofe  now  ufed 
in  moft  of  the  thrafhing  mills  in  that  part  of  the  country, 
and  called  feeders.  In  this  manner  the  thrafhing  was  exe¬ 
cuted  completely,  and  with  confiderable  rapidity  ;  but  as  the 
operation  was  performed  on  a  low  floor,  and  no  method  con¬ 
trived  for  carrying  off  the  ftraw,  the  accumulation  of  it  pro¬ 
duced  fuch  confutton,  and  the  removal  of  it  was  attended  with 
fucli  danger,  that  this  fclieme  was  very  foon  entirely  aban¬ 
doned.  The  mortification  arifing  from  difappointment,  and 
efpectally  the  icoffs  of  his  neighbours,  for  what  was  univer- 
ially  accounted  an  abfurd  and  ridiculous  attempt,  ferved  on¬ 
ly  to  ftimulate  the  exertions  of  the  inventor  to  accomplifh 
his  defigris  on  another  plan. 

Laying  attde  therefore  the  iron  fpriugs  with  the  feeders, 
and  all  the  apparatus  adapted  to  them,  he  retained  only  an 
outer  or  water  wheel,  with  an  inner  or  cog  wheel  moving  on 
the  fame  axle  ;  to  this  inner  wheel,  which  had  48  teeth  or 
cogs,  lie  applied  a  vertical  trundle  or  pinion,  with  feven 
notches,  the  axle  of  which  palled  through  a  floor  above  the 
wheel,  and  having  its  upper  pivot  fecured  in  a  beam  fix 
feet  above  that  floor.  At  the  diftance  of  three  feet  three 
inches  above  the  floor  two  ftraight  pieces  of  fqiured  wood, 
each  four  feet  long,  patted  through  the  axle  of  the  trundle 
at  right  angles,  forming  four  arms,  to  be  moved  round  ho¬ 
rizontally.  To  the  -extremities  of  thefe  arms  were  fixed 
3  S  four 
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Thrashing.  four  Lon  plates,  each  20  inches  long, 


a  point 


'  at  the  end  next  the  arms,  but  tapering  towards 
at  the  other  end.  This  large  horizontal  fly,  con  flit  uting 
four  thra/hers,  was  inclofed  within  a  wooden  cylindri¬ 
cal  box  three  and  an  half  feet  high  and  eight  in  diameter. 
On  the  top  of  the  box  was  an  opening  or  port  (two  or  three 
ports  were  made  at  firft,  but  one  was  found  fufficient)  eight 
inches  wide,  and  extending  from  the  circumference  a  foot 
and  an  half  towards  its  centre,  through  which  the  corn 
fheaves  descended,  being  firft  opened  and  laid  one  by  one 
on  a  board  with  two  ledges  gently  declining  towards  the 
port ;  on  which  board  they  were  moderately  preffed  down 
with  a  boy’s  hand,  to  prevent  them  from  being  too  haftily 
drawn  in  by  the  repeated  ftrokesof  the  thrafhers.’  Within  the 
box  was  an  inclined  plane,  along  which  the  flraw  and  grain 
fell  down  into  a  wide-  wire  riddle  two  feet  fquare,  placed 
immediately  under  a  hole  of  nearly  the  fame  fize.  The 
riddle  received  a  jerk  at  every  revolution  of  the  fpindle  from 
a  knob  placed  on  the  fide  of  it,  and  was  inftantly  thrufl  back¬ 
ward  by  a  fmall  fpring  prefling  it  in  the  oppolite  direction. 
The  fhort  flraw,  with  the  grain  and  chaff  which  pafled 
through  the  wide  riddle,  fell  immediately  into  an  oblong 
ilrait  riddle,  which  hung  with  one  end  raifed  and  the  other 
depreffed,  and  was  moved  by  a  contrivance  equally  Ample 
as  the  other  ;  and  having  no  ledge  at  the  lower  end,  the 
long  chaff  which  could  not  pals  through  the  riddle  dropped 
from  thence  to  the  ground  ;  while  the  grain  and  moft  of 
the  chaff  falling  through  the  riddle  into  a  pair  of  common 
barn-fanners  that  flood  under  it  on  the  ground  floor,  the 
ftrong  grain,  the  weak,  and  the  chaff,  were  all  feparated 
with  great  exaCf  nefs.  I  he  fanners  were  moved  by  a  rope 
©r  band  running  circuitonfly  in  a  fhallow  niche  cut  on  the 
circumference  of  the  cog-wheel.  The  flraw  colle&ed  gra¬ 
dually  in  the  bottom  of  the  box  over  the  wide  riddle,  and 
through  an  opening  two  and  an  hair  feet  vvi^e,  and  as  much 
in  height,  left  in  that  fide  of  the  box  neareft  the  brink  of 
the  upper  floor,  was  drawn  down  to  the  ground  with  a 
rake  by  the  perfon  or  perfons  employed  to  form  it  into 
fheaves  or  rolls. 

Such  was  the  thrafliing  mill  invented  by  Mr  Michael  Stir¬ 
ling,  which,  after  various  alterations  and  improvements, 
he  completed  in  the  form  now  described,  A.  D.  1758.  By 
experiment  it  was  found  that  four  bolls  of  oats,  Linlithgow 
meafure,  could  be  th rallied  by  it  in  25  minutes.  From  that 
period  lie  never  ufed  a  common  flail  in  thrashing,  except  for 
humbling  or  bearding  barley.  Tn  every  other  kind  of  grain 
he  performed  the  whole  operation  of  thrafhing  with  the  mill; 
and  continued  always  to  ufe  it  till  1772,  when  he  retired 
from  buflnefs,  and  his  thrafhing  mill  became  the  property 
of  his  fecond  fon*  who  continues  to  ufe  it  with  equal  advan¬ 
tage  and  LtisfaCtion.  Several  machines  were  coriftru&ed 
on  the  lame  plan,  particularly  one  near  Stilling,  under  Mr 
Stirling’s  direction,  for  MrMoirof  Leckie,  in  1765,  which, 
we  underftand,  has  been  ufed  ever  flnee,  and  gives  complete 
fatisfaCtion  to  the  proprietor.  There  was  another  ereCted 
?n  1778  by  Mr  Thomas  Keir  (in  the  parifh  of  Muthil  and 
county  of  Perth),  who  has  contrived  a  method  of  bearding 
barley  with  it:  and  by  the  addition  of  a  fmall  fpindle  with 
fhort  arms  contiguous  to  the  front  of  the  box,  and  moved  by  a 
band  common  to  it  and  the  great  fpindle  to  which  it  is  pa¬ 
rallel,  the  flraw  is  fliaken  and  whirled  out  of  the  box  to  the 
ground.  That  this  machine  did  not  come  immediately  infb 
general  ufe,  was  owing  partly  to  the  fmallnefs  of  the  farms 
in  that  part  of  the  country,  whole  crops  could  eafily  be 
thrafhed  by  the  few  hands  neceflarily  retained  on  them  for 
other  puroofes  ;  and  chiefly  to  an  apprchenfion  that  the 
machine  could  only  be  moved  by  water  ;  an  apprehenfiori 
which  experience  proves  to  be  entirely  groundlefs.  The 
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and  e«ht  broad  machine  however,  was,  ingenious;  and  did  great  credit  to  Thraft 
the  worthy  inventor,  and  certainly  deferved  a  better  fate  —y* 
than  it  was  deflined  to  undergo. 

A  third  threihing  mill  was  invented  in  1772,  by  two  per¬ 
fons  nearly  about  the  fame  time,  and  upon  the  fame  prim 
ciples.  1  he  inventors  were,  Mr  Alderton  who  lived  near 
Alnwick,  and  Mr  Smart  at  Wark  in  Northumberland.  The 
operation  was  performed  by  rubbing.  The  {heaves  were 
earned  round  between  an  indented  drum  of  about  fix  feet 
diameter,  and  a  number  of  indented  rollers  arranged  round 
the  circumference  of  the  drum,  and  attached  to  itby  means 
ol  fprings  ;  fo  that  while  the  drum  revolved,  the  fluted 
rollers  rubbed  the  corn  off  from  the  flraw  by  rubbing  again!* 
the  flutings  of  the  drum..  But  as  a  conflderable  quantity  of 
the  grain  was  bruifed  in  pafling  between  the  rollers,  the 
machine  was  foon  laid  alide. 

In  1776  an  attempt  was  made  by  Mr  Andrew  Meikle, 
an  ingenious  millwright  in  the  pariih  of  Tyningham,  Eaft 
Lothian,  to  conltruCt  a  new  machine  upon  the  principles 
which  had  been  adopted  by  Mr  Menzies'  already  mentioned. 

This  confided  in  making  joints  in  the  flails,  which  Mr 
Menzies  had  formed  without  any.  But  this  machine,  after 
much  labour  and  expence,  was  foon  lard  afide,  on  account 
of  the  difficulty  of  keeping  it  in  repair,  and  the  fmall  quan¬ 
tity  of  work  performed,  which  did  not  exceed  one  boll  or 
fix  Winchefler  bufhels  of  barley  per  hour. 

Some  time  after  this,  Mr  Francis  Kinloch,  then  junior  of 
Gilmerton,  having  vifited  the  machine  invented  in  Nor¬ 
thumberland,  attempted  an  improvement  upon  it.  He  .in¬ 
clofed  the  drum  in  a  fluted  cover  ;  and  inftead  of  making  the 
drum  it  lei  f  fluted,  he  fixed  upon  the  outfide  of  it  four  fluted 
pieces  of  wood,  which  by  means  of  fprings  could  be  raifed  a 
little  above  the  circumference  of  the  drum,  fo  as  to  prefs 
againft  the  fluted  covering,  and  thus  rub  off  the  ears  of  com 
as  the  fheaves  pafled  round  between  the  drum  and  the  fluted 
covering.  But  not  finding  this  machine  to  anfwer  his  expec¬ 
tation  (for  it  bruifed  the  grain  in  the  fame  manner  as  the 
Northumberland  machine  did),  he  fent  it  to  Mr  Meikle, 
that  he,  might,  if  poflible,  reCtify  its  errors. 

Mr  Meikle,  who  had  long  directed  his  thoughts  to  this 
fubjeCt,  applied  himfelf  with  much  ardour  and  perfeverance 
to  the  improvement  and  correction  of  this  machine  ;  and  af¬ 
ter  {pending  a  good  deal  of  time  upon  it,  found  it  was  con- 
firuCted  upon  principles  fo  erroneous,  that  to  improve  it  was 
impracticable. 

At  length,  however,  Mr  Meikle’s  own  genius  Invented  a 
model,  different  in  principle  from  the  machines  which  had 
already  been  conftruCted.  This  model  was  made  in  the  yea? 

1785  ;  and  in  the  following  year  the  fiift  thrafhing  machine 
on  the  fame  principles  was  ereCied  in  the  neighbourhood  o£ 

Alio*,  in  the  county  of  Stirling,  by  Mr  George  Meikle  the 
fon  of  the  inventor.  This  machine  anfwered  completely 
the  wifhes  of  Mr  Stein,  the  gentleman  for  whom  it  was 
ereCted,  who  gave  the  moft  ample  teftimony  of  his  fatisfac- 
tion  both  to  the  inventor  and  to  the  public.  The  fame  of 
this  difeovery  foori  fpread  over  the  whole  country,  and  a 
great  many  farmers  immediately  applied  to  Mr  Meikle,  de- 
firing  to  have  thrafliing  mills  ereCted  on  their  farms.  Tlx 
difeovery,  it  appeared,  would  be  profitable,  and  it  was  rea- 
fonable  that  the  inventor  fhould  enjoy  the  profits  of  his  in¬ 
vention.  He  accordingly  applied  for  a  patent  ;  which, 
after  conflderable  expenee,  arifing  from  the  oppofition  of 
fome  perfons,  v/ho  claimed  a  fhare  in  the  difeovery,  was 
granted. — Thefe  machines  are  now  becoming  very  common 
in  many  parts  of  Scotland,  and  are  increasing  very  canfider-  . 
ably  in  number  every  year  over  all  the  united  kingdom. 

We  will  now  endeavour  to  deferibe  this. machine  in  its 
mod  improved  ftate  >  which  is  fo  Ample,  that  with  the  aflift- 
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rhr^ing,  ance  of  a  pbte,  exhibiting  the  plan  of  elevation,  n°  1.  the 
ground  plan,  nQ  2.  and  the  3d  Ihowing  its  efiential  parts  in 
a  diflin£l  manner,  we  hope  it  will  be  ealily  underftood 
DVl^  by  all  our  readers  who  have  not  had  an  opportunity 
of  feeing  it.  The  power  employed  for  turning  that  part 
of  the  machine  which  feparates  the  corn  from  the  draw 
is  produced  by  four  wheels  (when  moved  by  horfes),  the 
teeth  of  which  move  in  one  another  and  turn  the  drum,  on 
which  tour  (cutchers  are  fixed.  The  (heaves  are  introduced 
between  two  fluted  rollers,  which  hold  them  firm,  and  draw 
them  in  gradually,  while  the  fcutchers  (trike  oft  the  grain 
from  the  draw  as  it  paftes  through.  This  will  fuffice  for  a 
general  idea  of  this  machine.  We  will  now  be  more  parti¬ 
cular. 

The  large  fpur- wheel  A,  n°  1.  and  2.  which  ha?  276  cogs,  is 
horizontal,  and  moves  the  pinion  B,  which  has  14  teeth.  The 
pinion  B  moves  the  crown-wheel  C,  which  has  84  teeth  ;  the 
wheel  C  moves  a  fecond  pinion  D,  which  has  1 6  teeth  ;  and 
the  pinion  D  moves  the  drum  HIKL.  The  drum  is  a  hol¬ 
low  cylinder  three  feet  and  an  half  diameter,  and  placed  ho¬ 
rizontally  ;  on  the  outfide  of  which  the  fcutchers  are  fixed 
by  ftrong  fcrew  bolts.  The  fcutchers  confift  of  four  pieces 
of  wood,  faced  on  one  fide  with  a  thin  plate  ot  iron,  placed 
at  an  equal  diftance  from  each  other,  and  at  right  angles  to 
the  axis  of  the  drum. 

The  (heaves  are  fpread  on  an  inclined  board  F,  n9  3.  from 
which  they  are  introduced  between  two  fluted  rollers  GG 
made  of  cad  iron,  about  three  inches  and  an  half  in  diame¬ 
ter,  and  making  about  35  revolutions  in  a  minute.  As 
thefe  rollers  are  only  about  three  quarters  of  an  inch  diftant 
from  the  fcutchers  or  leaves  of  the  drum  HIKL,  they 
ferve  to  hold  the  (heaves  fall,  while  the  fcutchers  a,  b ,  <r,  d , 
moving  with  prodigious  velocity,  feparate  the  grain  com¬ 
pletely  from  the  draw,  and  at  the  fame  time  throw  out  both 
grain  and  draw  upon  the  concave  rack  M,  lying  horizon¬ 
tally  with  (lender  parallel  ribs,  fo  that  the  corn  paftes  through 
them  into  a  hopper  N  placed  below.  From  the  hopper  it 
paftes  through  a  harp  or  riddle  O  into  a  pair  of  fanners  P, 
from  which,  in  the  mod  improved  machines,  it  comes  out 
clean  and  fit  for  the  market.  The  draw,  after  being  thrown 
by  the  fcutchers  a ,  by  <r,  dy  into  the  rack,  is  removed  from 
it  by  a  rake  QRST  into  a  place  contiguous  V.  The  rake 
confifts  of  four  thin  pieces  of  wood  or  leaves  ;  on  the  end 
of  each  of  thefe  leaves  is  ranged  a  row  of  teeth  eyfgy  h  five 
inches  long.  The  rake  moves  in  a  circular  manner  in  the 
concave  rack,  while  the  teeth  catch  hold  of  the  draw,  and 
throw  it  out  of  the  rack.  Thefe  arc  all  the  efiential  parts 
of  the  machine  ;  the  red  maybe  eafily  underdood  by  the  re¬ 
ferences  to  the  Plate.  W  is  the  horfe-courfe,  n°  1,  which  is 
27  feet  diameter.  X  is  the  pillar  for  fupporting  the  beams 
on  which  the  axle  of  the  fpur-wheel  is  fixed.  YYY  are 
three  fpindles  for  moving  the  two  fluted  rollers,  the  rake, 
and  fanners.  To  the  defeription  now  given  we  have  only 
to  add,  that  the  drum  has  a  covering  of  wood  Z  at  a  (mall 
didasce  above  it,  for  the  purpofe  of  keeping  the  ftieaves 
clofe  to  the  fcutchers. 

The  advantages  of  this  machine  are  many.  As  the  drum 
makes  300  revolutions  in  a  minute,  the  four  (cutchers  to¬ 
gether  make  1  200  flrokes  in  the  fame  fpace  of  time.  From 
fuch  power  and  velocity,  it  is  evident  that  much  work  mud 
be  performed.  When  the  horfes  go  at  the  rate  of  two  and 


one-third  miles  per  hour,  from  three  to  fix  bolls  will  be  Thrafhln# 
thrafhed  ;  but  28  the  quantity  thrafhed  will  be  lefs  when  the 
draw  1*3  long  than  when  it  is  (hart,  we  (hall  take  the  ave-  .  *  j 

rage  at  four  bolls.  One  gentleman,  whofe  veracity  and  ac¬ 
curacy  we  can  depend  on,  afiures  us,  that  his  mill  thrafhed 
63  bolls  in  a  day;  by  which,  we  fuppofe,  he  meant  to  hours. 

To  prove  the  fuperior  advantage  of  this  machine  to  the  com¬ 
mon  method  of  thrafhing  with  fails,  a  gentleman  ordered 
two  equal  quantities  of  oats  to  be  thraftied  by  the  mill  and 
by  flails.  Wneu  the  coin  was  cleaned  and  meafured,  he  ob¬ 
tained  TVth  more  from  the  (heaves  thrafhed  by  the  mill  than 
from  thofe  thrafhed  by  the  flail.  We  are  alfo  informed 
by  another  gentleman  who  has  (tudied  this  machine  with  much 
attention,  and  calculated  its  advantages  with  care,  that,  in¬ 
dependently  of  having  the  corn  much  cleaner  feparated 
from  the  draw  than  is  ufuaily  done  by  flails,  there  is  a  faving 
of  30  or  40  per  cent,  in  the  expence  of  thrafhing. 

The  number  of  perfons  requifite  for  attending-  the  mil! 
when  working  is  fix :  One  perfon  drives  the  horfes  ;  a  fe¬ 
cond  hands  the  (heaves  to  a  third,  who  unties  them,  while 
a  fourth  fpreads  them  on  the  inclined  boards  and  prefies 
them  gently  between  the  rollers;  a  fifth  perfon  is  neceflary 
to  riddle  the  corn  as  it  falls  from  the  fanners,  and  a  fixth  to 
remove  the  draw  (a). 

This  machine  can  he  moved  equally  well  by  water,  wind, 
or  horfes.  Mr  Meikle  has  made  fuch  improvements  on  the 
wind  mill  as  to  render  it  much  more  manageable  and  conve¬ 
nient  than  formerly  ;  and  we  are  informed  many  wind-mills 
are  now  ere&ing  in  different  parts  of  the  country.  As  to 
the  comparative  expence  of  thefe  different  machines,  the 
ere£lion  of  the  horfe  machine  is  lead  ;  but  then  the  expence 
of  employing  horfes  muft  be  taken  into  confideration.  One 
of  this  kind  may  be  erebled  for  L.70.  A  water  mill  will 
coft  L.  10  more  on  account  of  the  expence  of  the  water¬ 
wheel.  A  wind-mill  will  coft  from  L.  200  to  L.  300 
Sterling. 

THRAVE  of  Corn,  an  exprefiion  denoting  24  (heaves, 
or  four  (hocks  of  fix  (heaves  to  the  (hock  ;  though  in  fome 
countries  they  only  reckon  1  2  (heaves  to  the  thrave. 

THRASYBULUS,  a  renowned  Athenian  general  and 
patriot,  the  deliverer  of  his  country  fiom  the  yoke  of  the 
30  tyrants,  lived  about  294  B.  C  qee 

THRASYMENUS  lacus  (anc.  geog.),  a  lake  of  Etriw*,  vP  139 
rut,  near  Perufia,  and  not  far  from  the  Tiber,  fatal  to  the— ^74* 
Romans  in  the  Punic  war.  Now  II  Lago  de  Perugia  on  the 
Ecclefiaftical  State. 

THREAD,  a  fmall  line  made  up  of  a  number  of  fine 
fibres  of  any  vegetable  or  animal  fubftance,  fuch  as  flax, 
cotton,  or  filk ;  mm  which  it  takes  its  name  of  linen,  cot¬ 
ton,  or  filk  thread. 

Dyeing  Thread  Black.  Linen  and  cotton  thread  may 
be  dyed  of  a  durable  and  deep  black  by  folution  of  iron  in 
four  beer,  in  which  the  linen  is  to  be  deeped  for  fome  time, 
and  afterwards  boiled  in  madder.  See  the  article  Dyeing, 
n  87. 

Thread  may  be  eafily  bleached  by  the  oxygenated  muria- 
*  tic  acid  drfeovered  by  Mr  Scheele.  This  acid  whitens 
cloth  remarkably  well,  but  it  is  dill  more  advantageous  for 
bleaching  thread.  M.  Welter  has  formed  at  Lifle,  with 
two  partners,  an  eftabliftiment  for  bleaching  thread  with 
.great  fuccefs,  and  he  has  already  begun  fome  others.  He 
3  S  2  has 


* 


(a)  We  add,  on  the  authority  of  an  experienced  farmer,  that  of  the  fix  perfons  neceflary  to  attend  the  thrafhing  ma¬ 
chine,  only  two  can  in  juftice  be  charged  to  the  account  of  the  machine  ;  namely,  the  perfon  who  manages  the  horfes,  and 
the  one  who  feeds  the  machine  :  For  in  the  ufual  mode  of  thraftiing  by  the  flail,  it  requires  the  fame  number  of  perfons 
as  the  thrafhing  machine  does  to  clear  an  equal  quantity  of  corn  f  rom  the  chaff  in  the  fame  time. 
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Threaten-  has  found  that  10  or  12  leys  and  as  many  immerfions  are 
jn||F  required  for  fome  forts  of  thread  ;  and  that  the  thread  may 
Thu  anus.  ke  furrounded  with  the  liquor,  it  is  neceffary  to  place  it, 

- -  quite  loofely,  in  a  bafket,  which  permits  the  liquor  to 

penetrate  to  .all  its  furfaces :  when  the  liquor  is  much 
weakened,  it  is  Hill  fit  to  be  ufed  for  the  bleaching  of 
cotton. 

Thofe  who  with  more  information  upon  the  powerful  ef- 
feds  of  the  oxygenated  muriatic  acid  in  bleaching,  as  well 
as  on  the  cheapeft  method  of  preparing  it,  may  coiifuit  a  Pa¬ 
per  written  by  M.  Berthollet,  and  publillied  in  the  Annales 
de  Chtmie ,  a  tranllation  of  which  is  given  in  the  Repert.  of 
Arts ,  vol.  i. 

THREATENING  letters.  Knowingly  to  fend  any 
letter  without  a  name,  or  with  a  fiditious  name,  demanding 
money,  or  any  other  valuable  tiling,  or  threatening  (with¬ 
out  any  demand)  to  kill  or  fire  the  houfe  of  any  perlon,  is 
made  felony  without  benefit  of  clergy.  And  fending  let¬ 
ters,  threatening  to  ?.ccufe  any  perfon  of  a  crime  punifhable 
with  death,  tranfportation,  pillory,  or  other  infamous  pu* 
nifhment,  with  a  view  to  extort  from  him  any  money  or 
other  valuable  chattels,  is  punifhable  by  Itatute  30  Geo.  II. 
c.  24.  at  the  diferetion  of  the  court,  with  fine,  imprifon- 
ment,  pillory,  whipping,  or  tranfportation  for  feven  years. 
THRESHING.  ' See  Thrashing. 

THRIFT,  in  botany.  See  Statice. 

THRINAX,  small  Jamaica  fan-palm,  in  botany; 
a  genus  of  plants  belonging  to  the  natural  clafs  of  palm 
and  order  of  Jlabelltfolia .  The  calyx  is  fexdentate  ;  there 
is  no  corolla  ;  there  are  fix  flamina  ;  the  ftigma  is  emargi- 
riate,  and  the  berry  monofpermous.  This  plant  was  brought 
from  Jamaica  to  Kew  garden  by  Dr  William  Wright. 

THRIPS,  a  genus  of  infeds  belonging  to  the'oraer  of 
hemiptera.  The  roftrum  is  obfeure,  or  fo  fmall  as  to  be 
fcarce  perceptible.  The  antennae  are  filiform,  and  as  long 
as  the  thorax.  The  body  is  (lender,  and  of  equal  thicknefs 
in  its  whole  length.  The  abdomen  is  reflexible,  or  bent  up¬ 
wards.  The  four  wings  are  extended,  incumbent  upon  the 
back  ofc  the  infedE,  narrow  in  proportion  to  their  length, 
and  crofs  one  another  at  fome  diftance  from  their  bale. 
The  tarli  of  the  feet  are  compofed  of  only  two  articulation*. 

There  are  eleven  fpecies  mentioned  by  Gmelin;  of  which 
three  are  natives  of  Britain  ;  the  phyfapus,  juneperina,  and 
fafeiata. 

THROAT,  the  anterior  part  of  an  animal,  between  the 
head  and  the  fhoulders.  ♦ 

THRO  AT- wort.  See  Campanula. 

THRONE,  a  royal  feat  or  chair  of  Hate,  enriched  with 
ornaments  of  architedure  and  fculpture,  railed  on  one  or 
more  Heps,  and  covered  with  a  kind  of  canopy.  Such  are 
the  thrones  in  the  rooms  of  audience  of  kings  and  other  fo- 
vereigns. 

THROSTLE,  in  ornithology.  See  Turd  us. 

THRUSH,  in  ornithology.  See  Turdus. 

Thrush,  or  Aphtha.  See  Medicine,  n°  233. 

THRY  ALLIS,  in  botany  ;  a  genus  of  plants  belonging 
to  the  clafs  of  dec«ndtii>  and  order  of  monogyma ;  and  in 
the  natural  fyHem  ranging  under  the  38th  order,  T ricocca. 
The  calyx  is  quinquepartite  ;  there  are  live  petals,  and  the 
capfule  is  tricoccous.  There  is  only  one  fpecies  known,  the 
brajilithfis . 

i  HUANU3  (Jacobus  AuguHus),  youngefl  fon  of  the 
prefldent  de  fhou,  was  famous  for  the  depth  and  erudition 
of  his  works.  He  was  born  in  1553;  and  having  finifhed 
his  iludies  and  travels,  was  made  prefldent  a-Mortier,  and 
took  poffeffion  thereof  in  1595.  He  was  employed  in  fe¬ 
deral  important^  offices  of  Hate,  and  in  reforming  the  uni- 
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verhty  of  Paris  ;  which  he  difehar ged  with  fo  much  pm-  TUeydr. 
dence,  that  he  was  eHeemed  the  Cato  of  his  age,  and  the  v,es* 
ornament  of  Fiance.  He  wrote  the  hidory  of  his  own  time  v^**-*- 
in  Latin,  trom  the  year  1943  to  1608,  in  138  books;  a 
work,  both  for  fubjed  and  ft  vie*  worthy  or  the  ancients.  He 
alio  leH  memoirs  of  his  own  life,  behdes  poems ;  and  died  at 
Paris,  1617. 

IHUCYDIDES,  a  celebrated  Greek  hi  dorian,  wa3 
born  at  Athens  471  B.  C.  He  was  the  fon  of  Olorus,  and 
grandfon  of  Miltiades,  who  is  thought  to  have  been  defcetid- 
ed  from  Miltiades  the  famous  Athenian  general,  and  to  have 
married  the  king  of  Thrace’s  daughter.  He  was  educated 
in  a  manner  fuitable  to  his  quality,  that  is,  in  the  Htuly 
of  philofophy  and  eloquence.  His  mailer  in  the  former 
was  Anaxagoras,  in  the  latter  Antiphon  ;  one,  by  his  de- 
feription  in  the  eighth  book  of  his ‘HiHory,  for  power  of 
fpeech  almoH  a  miracle,  and  feared  by  the  people  on  that  ac¬ 
count.  Suidas  and  Photius  relate,  that  when  Herodotus  • 
recited  his  hiHory  in  public,  a  fafhion  in  ufe  then  and  many 
ages  after,  Thucydides  felt  fo  great  a  Hing  of  emulation, 
that  it  drew  tears  from  him  ;  infomuch  that  Herodotus 
himfelf  took  notice  of  it,  and  congratulated  his  father  on 
having  a  ion  who  fhowed  fo  wonderful  an  affedion  to  the 
Mufes.  Herodotus  was  then  29  years  of  age,  Thucydides 
about  16. 

When  the  Peloponefian  war  began  to  break  out,  Thu¬ 
cydides  conjectured  truly,  that  it  would  prove  a  fubjed 
worthy  of  his  labour  ;  and  it  no  fooner  commenced  than  he 
began  to  keep  a  journal.  This  explains  the  reafon  why  he 
has  attended  more  to  chronological  order  than  to  unity  of 
defign.  During  the  fame  war  he  was  commiffioned  by  his 
countrymen  to  relieve  Amphipolis  ;  but  the  quick  march  of 
Brafidas  the  Lacedaemonian  general  defeated  his  operations; 
and  Thucydides,  unfuccefsful  in  his  expedition,  was  ba- 
nifhed  from  Athens.  T  his  happened  in  the  eighth  year  of 
this  celebrated  war  ;  and  in  the  place  of  his  banifhment  the 
general  began  to  write  an  impartial  hiftory  of  the  impor^  LemprUrts 
tant  events  which  had  happened  during  his  adminiHration, 
and  which  Hill  continued  to  agitate  the  feveral  Hates  of 
Greece.  This  famous  hiHory  is  continued  only  to  the  2 ill 
year  of  the  war,  and  the  remaining  part  of  the  time  till  the 
demolition  of  the  walls  of  Athens  was  deferibed  by  the  pen 
of  Theopompus  and  Xenophon.  Thucydides  wrote  in  the 
Attic  dialed,  as  being  poffeffed  of  molt  Vigour,  purity,  ele¬ 
gance,  and  energy.  He  fpared  neither  time  nor  money  to 
procure  authentic  materials;  and  the  Athenians,  as  well  as  their 
enemies,  furnifhed  him  with  many  valuable  communications, 
which  contributed  to  throw  great  light  on  the  different 
tranfadions  of  the  war.  His  hiHory hasbeen  divided  into  eight 
books;  the  laff  of  which  is  imperfed,  and  fuppofed  to  have 
been  written  by  his  daughter. 

The  hiHorian  of  Halicarr.affus  has  often  been  compared 
with  the  fon  of  Olorus,  but  each  has  his  peculiar  excellence. 

Sweetnefs  of  Hyle,  grace  and  elegance  of  exprefiion,  may^ 
be  called  the  charaderiHics  of  the  former;  while  Thucydides 
Hands  unequalled  for  the  fire  of  his  descriptions,  the  coiicife=j 
nels,  and  at  the  fame  time  the  Hrong  and  energetic  manner 
of  his  narratives.  His  relations  are  authentic,  as  he  himfelf 
was  interefied  in  the  events  he  mentions  ;  his  impartiality  is 
undubitable,  as  he  nowhere  betrays  the  leaf!  refentment 
againft  his,  countrymen,  and  the  fadious  partizans  of  Cleon, 
who  had  banifhed  him  from  Athens.  The  hiHory  of  Thu¬ 
cydides  was  fo  admired  by  DemoHhenes,  that  he  tranferibed 
it  eight  different  times,  and  read  it  with  fiich  attention,  that 
he  could  almoff  repeat  it  by  heart.  Thucydides  died  at 
Athens,  where  he  had  been  recalled  trom  his  exile  about  41  l 
years  before  Chrifl, . 
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The  fee  ft  edition  of  Thucydides  is  that  of  Oxford,  pub- 
lifhed  in  1696,  folio,  and  that  of  Dtiker,  publifhed  at  Ata- 
ftcrdam  in  1731,  f  ho. 

THUJA,  the  arbor  vi  t  sF-y  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  monodelphia ,  and  older  of  moncecia; 
and  in  the  natur?.l  fyftem  ranging  under  the  51ft  order,  Co* 
nifera.  There  are  four  fpecics  known  ;  the  orientalis,  oc- 
cider.talis,  apylla,  and  dolabrata  ;  of  which  the  two  firfl  are 
mod  remarkable. 

The  occidental'll ,  or  common  aibor  vitas,  grows  naturally 
in  Canada,  Siberia,  and  other  northern  countries.  In  fome 
of  the  Englifh  gardens  a  few  of  thefe  trees  are  to  be  met 
with  of  a  large  fize  :  it  has  a  ftrong  woody  trunk,  which 
rifes  to  the  height  of  40  feet  or  more.  The  ba?k,  while 
young,  is  fmooth,  and  of  a  dark  brown  colour ;  but  as  the 
trees  advance,  the  bark  becomes  cracked,  and  lefs  fmooth. 
The  branches  are  produced  irregularly  on  every  fide,  hand¬ 
ing  almoft  horizontal,  and  the  young  flender  (hoots  fre¬ 
quently  hang  downward,  thh.ly  garnillied  with  leaves ;  fo 
that  when  the  trees  are  grown  large  they  make  but  an  in¬ 
different  appearance.  The  young  branches  are  flat,  and 
their  fmall  leaves  lie  imbricated  over  each  other  like  the 
fcales  of  a  fifh  ;  the  flowers  are  produced  from  the  fide  of 
the  young  branches  pretty  near  to  the  foot-ftalk  ;  the  male 
flowers  grow  in  oblong  catkins,  and  between  thefe  the  fe¬ 
male  flowers  *  are  colle&ed  in  form  of  cones.  When  the 
former  have  fhed  their  farina,  they  foon  arter  drop  off ;  but 
the  female  flowers  are  fucceeded  by  oblong  cones,  having 
obtufe  fmooth  fcales,  containing  one  or  two  oblong  feeds. 
The  leaves  of  this  tree  have  a  rank  oily  feent  when  bruifed. 

2.  T  lie  or  tent  aiis ,  or  China  arbor  vine,  grows  naturally  in 
the  northern  parts  of  China,  where  it  rifes  to  a  confiderable 
height  ;  but  this  has  not  been  lon.gr  enough  in  Europe  to 
have  any  trees  of  large  flze.  The  feeds  of  this  fort  were 
firfl  fent  to  Paris  by  fome  of  the  miflionaries  ;  and  there  are 
fome  of  the  trees  growing  in  the  gardens  of  the  curious 
there,  which  are  more  than  20  feet  high.  The  branches 
of  this  fort  grow  clofer  together,  and  are  much  better 
adorned  with  leaves,  which  are  of  a  brighter  green  colour, 
fo  make  a  much  better  appearance  than  the  other,  and  be¬ 
ing  very  hardy,  it  is  efleemed  preferable  to  rroft  of  the  ever¬ 
green  trees  with  fmall  leaves,  for  ornament  in  gardens.  I  he 
branches  of  this  tree  crofs  each  other  at  right  angles  :  the 
leaves^  are  flat ;  but  the  Angle  divifions  of  the  leaves  are  (len¬ 
der,  and  the  fcales  are  fmaller  and  lie  clofer  over  each  other 
than  thofe  of  the  fir  ft  fort.  The  cones  are  alfo  much  larger, 
and  of  a  beautiful  grey  colour  ;  their  fcales  end  in  acute  re¬ 
flexed  points. 

Thete  trees  are  propagated  by  feeds,  layers,  or  cut¬ 
tings. 

THULE,  or  Thylje,  (anc.  geog  ),  an  ifland  in  the 
mod  northern  part3  of  the  German  Ocean.  Its  fitualion 
was  never  accurately  afeertained  by  the  ancients,  hence  its 
prefent  name  is  unknown  by  modern  hiiloriaus.  Some  fup- 
pofe  that  it  is  the  ifland  now  called  Iceland,  or  pait  of 
Greenland,  and  others  that  it  was  Foula .  See  Foula. 

THUMB,  in  anatomy,  one  of  the  extremities  of  the 
hand. 

Thumb-CqP ,  an  ifland  in  the  South  Sea,  lies  about  feven 
leagues  north-weft,  of  Lagoon  ifland  ;  it  is  a  low,  woody 
ifland,  of  a  circular  form,  and  not  much  above  a  mile  in 
compafs  There  wa3  no  appearance  of  inhabitants ;  the 
land  was  covered  with  verdure  of  many  hues. 

THUMMIM.  See  Urim. 

THUNBERGIA,  in  botany;  a  genus  of  plants  be- 
longing  to  the  clafs  of  dtdynam'ia ,  and  order  of  angiofpermia . 
The  cab  x  is  double;  the  exterior  one  is  diphyllous,  and  the 
interior  one  multipartite,  The  capfule  is  globole,  beaked, 


and  bilocular.  There  is  only  one  fpecies  known,  the  capen* 
Js. 

THUNDER,  the  noife  occafioncd  by  the  explofion  of 
a  flafh  of  lightning  echoed  back  from  the  inequalities  on  the 
furface  of  the  earth,  in  like  manner  as  the  noife  ot  a  cannon 
is  echoed,  and  in  particular  circumftances  forms  a  rolling 
lengthened  found. 

Although  thunder ,  properly  fpeaking,  is  only  a  mere 
found,  capable  of  producing  very  little  effeCl,  yet  the 
word  is  generally  fuppofed  to  include  the  phenomena  of 
lightning  alfo  ;  and  eledlrified  clouds  are  by  univerfal  con- 
lent  called  thunderclouds,  and  the  explofions  ot  many  flafhes 
of  lightning  proceeding  from  them  are  generally  called  than - 
dcr-Jlorms .  Though  the  phenomena  of  lightning,  therefore, 
have  been  at  a  great  length  explained  and  accounted  for  un¬ 
der  the  articles  Electricity  and  Lightning,  and  though 
the  immediate  caufe  of  ele&rical  explohons  from  clouds  is 
explained  under  the  article  Rain  ;  yet  the  ultimate  caufe 
remains  flill  to  be  fhown,  and  properly  belongs  to  the  pre¬ 
fent  article. 

It  is  univer Tally  allowed,  that  the  variation  of  the  elec¬ 
tricity  in  different  parts  of  the  atmofphere  is  the  caufe  of 
thunder.  Under  the  article  Electricity,  it  has  been 
fhown  why  lightning  explodes  after  the  thunder-clouds  are 
charged.  Under  the  article  Lightning,  it  is  fhown  why 
that  meteor  puts  on  the  various  forms  in  which  we  fee  it, 
why  it  fometimes  fir  ikes  houfes  or  animals,  and  fosnetimes 
not,  &c.  ;  and  under  the  article  Rain,  why  the  atmofphere 
in  fome  cafes  parts  with  the  vapours  which  at  other  times  it 
fo  obftinately  retains.  It  remains  therefore  only  to  men¬ 
tion  the  theory  by  which  fome  philofophers  explain  the 
reafon  why  rains  are  fometimes  attended  with  thunder, 
and  fometimes  not ;  which,  to  thofe  who  attentively  perufe 
the  articles  above-mentioned,  may  be  done  in  few  words. 

In  this  part  of  Great  Britain,  and  for  a  confiderable  way 
along  the  eaftern  coafl,  although  thunder  may  happen  at 
any  time  of  the  year,  yet  the  month  of  July  is  that  in  which, 
it  may  almoft  certainly  be  expected.  Its  duration  is  of 
very  uncertain  continuance^  fometimes  only  a  few  peals  will 
be  heard  at  any  particular  place  during  the  whole  feafon  ; 
at  other  times  the  ftoim  will  return  at  the  interval  of  three 
or  four  days  for  a  month,  fix  wreeks,  or  even  longer  5 
not  that  we  have  violent  thunder  in  this  country  direCtly 
vertical  in.  any  one  place  fo  frequently  in  any  year,  but  in 
many  feafons  it  will  be  perceptible  that  thunder- clouds  are 
formed  in  the  neighbourhood  even  at  thefe  fhort  intervals. 
Hence  it  appears,  that  during  this,  particular  period  there 
muft  be  fome  natural  caufe  operating  for  the- production  of 
this  phenomenon,  which  does  not  take  place  at  other  times. 
This  cannot  be  the  mere  heat  of  the  weather,  for  we  have 
often  a  long  trad  of  hot  weather  without  any  thunder  ;  and 
befides,  though  not  common,  thunder  is  fometimes  heard  in 
the  winter  alfo.  As  therefore  the  heat  of  the  weather  13 
common  to  the  whole  fummer,  whether  there  be  thunder  or 
not,  we  muft  look- for  the  caufes  of  it  in  thofe  phenomena, 
whatever  they  are,  which  are  peculiar  to  the  months  of 
July,  Auguft,  and  the  beginnin  •  ot  September.  Now  it 
is  generally  obferved,  in  the  tr  vfl  of  country  of  which  vve 
now  fpeak,  that  from  the  month  of  April  an  eaft  or  louth- 
eafl  wind  generally  takes  place,  and  continues  with  little  in¬ 
terruption  till  towards  the  end  of  June.  At  that  time, 
fometimes  fooner  and  fometimes  later,  a  weftcrly  wind  takes 
place  ;  but  as  the  caufes  producing  the  eaft  wind  are  not  re¬ 
moved,  the  latter  oppofes  the  weft  wind  with  its  whole  force. 
At  the  place  of  meeting,  there  is  naturally  a  moft  vehement 
prefTure  of  the  atmofphere,  and  friCliou  of  its  parts  a^ainft 
one  another;  a  calm  enfues,  and  the  vapour  brought  by 
both  winds  begin  to  collect  and  form  dark  clouds,  which 
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Thunder.  can  have  little  motion  cither  way,  becaufe  they  are  prefled 
'  V~'L  aim  oft  equally  on  all  fules.  For  the  mod  part,  however, 
the  wed  wind  prevails,  and  what  little  motion  the  clouds 
have  is  towards  the  ead  ;  whence  the  common  remark  in 
this  Country,  that  **  thunder-clouds  move  againft  the  wind.” 
But  this  is  by  no  means  univerially  true :  for  if  the  wed 
wind  happens  to  be  excited  by  any  temporary  caufe  before 
its  natural  period  when  it  fhould  take  place,  the  ead  wind 
will  very  frequently  get  the  better  of  it  ;  and  the  clouds, 
«ven  although  thunder  is  produced,  will  move  weftward. 
Yet  in  either  cafe  the  motion  is  fo  flow,  that  the  mod  fuper- 
ficial  obfervers  cannot  help  taking  notice  of  a  confiderable 
refiftance  in  the  atmofphere. 

That  when  two  dreams  of  air  are  thus  driven  againft  each 
other,  the  fpace  where  they  meet  mud  become  highly  elec¬ 
trified,  is  as  plain  as  that  an  eleftric  globe  mud  be  excited 
when  friftion  is  applied.  It  is  true,  as  the  fubdances  here 
to  be  excited  are  both  eleftrics  per  fey  it  may  be  objected, 
that  no  electricity  could  be  produced  ;  for  we  cannot  excite 
one  eleftric  by  rubbing  it  with  another.  Yet  it  is  obferved, 
that  glafs  may  be  electrified  by  blowing  drongly  upon  it, 
or  by  the  explofion  of  cannon  ;  and  even  when  glafs  is 
drongly  preffed  upon  glafs,  both  pieces  become  electrified 
as  foon  as  they  are  feparated.  When  glafs  is  rubbed  upon 
glafs,  no  attraction  nor  repulfion  can  be  perceived,  nor  is 
any  fign  of  eleCtricity  obferved  on  bodies  brought  near  to 
it  ;  yet  a  very  bright  eleCtric  light  always  appears  on  the 
glafles,  and  a  phofphorcal  fmell  is  felt  ;  which  ftiows,  that 
though  the  eleCtricity  does  not  fly  out  through  the  air  in  the 
ufual  way,  yet  the  fluid  within  the  glafs  is  agitated ;  and 
there  is  little  reafon  to  doubt  that  any  conducting  body  in- 
doled  within  the  fubltance  of  the  glafs  would  be  eleCtrified 
alfo.  The  vapours  therefoie,  which  are  the  conducting  fub- 
ftances  in  the  atmofphere,  become  immediately  eleCtrified  in 
confequence  of  the  predure  above-mentioned,  and  all  the 
phenomena,  deferibed  under  the  various  articles  already  re¬ 
ferred  to  take  place. 

In  like  manner,  by  the  druggie  of  two  other  winds  as 
well  as  thofe  of  the  ead  and  weft,  may  a  thunder-  ftorm  be 
produced  ;  but  it  is  always  necedary  that  the  refiftance  of 
the  air  to  the  motion  of  the  clouds  fhould  be  very  great, 
and  nearly  equal  all  round.  For  if  the  vapour  fhould  get 
od  to  a  fide,  no  thunder  would  take  place  ;  the  eleftricity 
would  then  be  earned  od  as  faft  as  it  was  c*  Hedged,  and 
rain  would  only  be  the  confequence,  by  reafon  of  the  elec¬ 
trified  vapours  parting  with  their  latent  heat,  as  is  explain¬ 
ed  under  the  article  Ra»n.  In  faft,  we  very  often  oblerve, 
that  in  the  time  of  rain  the  clouds  evidently  move  acrofs 
the  wind,  and  the  nearer  their  motion  is  to  a  direft  oppofi- 
tion,  the  heavier  will  the  rain  be  ;  while,  on  the  other  hand, 
if  they  move  brifkly  before  the  wind,  let  the  direftion  be 
what  it  will,  the  atmofphere  foon  clears  up. 

That  rattling  in  the  noife  of  thunder  which  makes  it  feem 
as  if  it  pafled  thro’  arches,  or  were  varioufiy  broken,  is  pro¬ 
bably  owing  to  the  found  being  excited  among  clouds  hang¬ 
ing  over  one  another,  and  the  agitated  air  pafiino  irregular¬ 
ly  between  them  The  explofion,  if  high  in  the  air,  and 
remote  from  us,  will  do  no  mifehief ;  but  when  near,  it  may 
deftroy  trees,  animals,  See,  'i  hi  proximity  or'imall  diftance 
may  be  eftimated  nearly  by  the  interval  of  time  between 
feeing  the  flafti  of  lightning  and  hearing  the  report  or  the 
thunder,  eftimating  the  diftance  after  the  rate  of  114  feet 
per  fecond  of  time,  or  tluee  two  third  feconds  to  the 
mile.  Dr  Wallis  obferves  that  commonly  the  difference 
between  the  two  is  about  fever,  ieconds,  which,  at  the  rate 
-  above  mentioned,  gives  the  aiftance  aim  ft  two  miles.  But 
fometimes  it  comes  in  a  lecond  or  two,  which  argues  the 
explofion  very  near  us,  and  even  among  us.  And  in  iuch 


cafes,  the  Doftor  affures  us,  he  ha*  fometimes  foretold  the  Thunder, 
mifehiefs  that  happened.  holt 

1  he  noife  of  thunder  and  the  flame  of  lightning  are  ea-  M 
fily  made  by  art.  If  a  mixture  of  oil  or  fpirit  of  vitriol  be  Thurl°5< 
made  with  water,  and  fome  filings  of  fteel  added  to  it,  there 
will  immediately  arife  a  thick  imoke  or  vapour  out  of  the 
mouth  of  the  veffel ;  and  if  a  lighted  candle  be  applied  to 
this,  it  will  take  fire,  and  the  flame  will  immediately  defeend 
into  the  veffel,  which  will  be  burft  to  pieces  with  a  noife  like 
that  of  a  cannon. 

This  is  fo  far  analogous  to  thunder  and  lightning,  that  a 
great  explofion  and  fire  are  occafioned  by  it ;  but  in  this  they 
differ,  that  this  matter  when  once  fired  is  deftroyed,  and  can 
give  no  more  explofions  ;  whereas,  in  the  heavens,  one  clao 
of  thunder  ufually  follows  another,  and  there  is  a  continued 
fucceflion  of  them  for  a  long  time.  Mr  Homberg  explain¬ 
ed  this  by  the  light nefs  of  the  air  above  us  in  comparifon  of 
that  near,  which  therefore  would  not  fuffer  all  the  matter 
fo  kindled  to  be  diflipated  at  once,  but  keeps  it  for  feveral 
returns. 

Relpefting  the  phenomena  of  thunder,  wc  have  many  ob» 
fervations  to  communicate ;  fome  of  which,  we  flatter  our- 
felves,  are  new,  and  all  of  them  valuable  ;  but  our  bounds 
obliges  us,  though  with  great  reluftance,  to  pafis  them 
over. 

THUNDERBOLT.  When  lightning  afts  with  ex¬ 
traordinary  violence,  and  breaks  or  fhatters  any  thing,  it  is 
called  a  thunderbolt ,  which  the  vulgar,  to  fit  it  for  fuch  ef- 
fefts,  fuppofe  to  be  a  hard  body,  and  even  a  flone.  Bat 
that  we  need  not  have  reconrfc  to  a  hard  folid  body  to  ac¬ 
count  for  the  effefts  commonly  attributed  to  the  thunder¬ 
bolt,  will  be  evident  to  any  one  who  confiders  thofe  of  the 
pulvis  fulminans  and  of  gunpowder ;  but  more  efpecially 
the  aftonifhing  powers  of  eleftricity,  when  only  collefted 
and  employed  by  human  art,  and  much  more  when  direfted 
and  exerciied  in  the  courfe  of  nature. 

When  we  confider  the  known  effefts  of  eleftrical  explo- 
fions,  and  thofe  produced  by  lightning,  we  fkall  be  kt  no 
lofs  to  account  for  the  extraordinary  operations  vulgarly  a- 
feribed  to  thunderbolts.  An  ftoncs  and  bricks  ftruck  by 
lightning  are  often  found  in  a  vitrified  ftate,  we  may  rea- 
fonably  fuppofe,  with  Beccaria,  that  fome  ftones  in  the 
earth  having  been  ftruck  in  this  manner,  gave  occafion  to 
the  vulgar  opinion  of  the  thunderbolt. 

7 'm/NDER-Houfe.  See  Electricity,  p.  474. 

THURINGIA,  a  divifion  of  the  circle  of  Upper  Saxo¬ 
ny  in  Germany.  It  is  a  fruitful  traft,  abounding  in  corn, 
efpecially  wheat ;  in  black  cattle,  fheep,  and  liorfes.  It  ia 
about  73  miles  in  length,  and  as  much  in  breadth.  It 
contains  47  towns,  14  boroughs,  betwixt  700  and  800  vil¬ 
lages,  300  noble  eftates,  7  fuperintendencies,  and  5  under- 
confiftovies.  Thuringia,  the  country  of  the  ancient  i  hu- 
l  ingi,  ©r  Catti,  a  branch  of  the  Vandals,  mentioned  by  Ta¬ 
citus,  was  formerly  a  kingdom,  afterwards  a  county,  then  a 
landgi;avate,  and  was  governed  by  its  own  princes  tor  many 
ages,  till  1  1  24,  when -it  devolved  to  the  marquis  of  Mifnia, 
and,  with  that  country,  afterwards  to  the  duke  of  Saxony. 

But  the  modern  Thuringia  is  only  a  part  of  the  ancient, 
nay,  but  a  part  of  the  ancient  South  Thuringia,  which  com¬ 
prehends  befides,  a  large  {hare  of  the  modern  Franconia, 

Heffe,  &c.  On  the  extinftion  of  the  male  line  of  the  an¬ 
cient  landgraves  in  1  247,  it  came  to  the  margraves  of  Meif- 
fen,  anceftors  to  the  prelent  eleftoral  family.  The  eleftor 
has  no  voice  in  the  diet,  on  account  of  his  fhare  in  the  land- 
gravate  or  circle  of  Thuringia.  Erfurt  is  the  capital. 

THURLOE  (John),  an  Englifh  ftattiman  under  Oli¬ 
ver  Cromwell,  was  b  rn  at  Abots  Roding  in  Effex  in  1616, 
of  which  parifh  ins  father  was  reftor*  and  was  educated  to 
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•hurfday  the  /Indy  of  the  law.  In  1648  he  was 

11  clerk  of  the  curfitor  fines  ;  and  though  his  attachments  were 
entirely  on  the  fide  of  the  parliament,  he  declares  himfelf 
totally  unconcerned  in  all  counfels  relative  to  the  death  of 
the  king  :  however,  on  that  event,  and  on  the  ellablifhment 
of  the  commonwealth,  he  was  diverted  from  profecuting  his 
employments  in  the  law  by  engaging  in  public  bufinefs. 
When  Cromwell  affumed  the  prote&orfhip,  he  became  fe- 
cretary  of  Rate  ;  in  1655',  he  had  the  care  and  charge  both 
of  foreign  and  inland  poftage  committed  to  him  by  the 
prote&or  ;  and  was  afterward  fworn  one  of  his  privy-coun¬ 
cil,  according  to  “  The  humble  petition  and  advice.”  He 
was  continued  in  the  fame  capacities  under  Richard  Crom¬ 
well,  and  until  meafures  were  taken  for  the  Refloration  ; 
when  he  made  an  offer  of  his  fervices  to  that  end,  which, 
however,  were  not  accepted.  May  15th  1660,  he  was  com¬ 
mitted  to  the  cuftody  of  the  ferjeant  at  arms  on  a  charge  ©f 
high-treafon  ;  but  being  foon  releafed,  he  retired  to  Great 
Milton  in  Oxfordfhire  :  and  though  he  was  afterward  often 
folicited  by  Charles  II.  to  engage  in  the  adminiftration  of 
public  bufinefs,  he  thought  proper  to  decline  the  offers.  He 
died  in  1668  ;  and  was  a  man  of  an  amiable  private  charac¬ 
ter,  who  in  the  higheff  of  his  power  exercifed  all  poffible 
moderation  towards  perfons  of  every  party.  The  molt  au¬ 
thentic  teftimony  of  his  abilities  is  that  vail  colledtion  of 
Rate-papers,  feven  volumes  folio,  now  in  the  hands  of  the 
public  ;  which  place  the  affairs  of  Great  Britain,  and  of 
Europe  in  general,  during  that  remarkable  period  in  the 
cleared  light. 

THURSDAY,  the  fifth  day  of  the  Chriftian  week,  buc 
the  fixth  of  that  of  the  Jews. 

THUS,  Frankincense,  a  folid  brittle  refin,  brought  to 
us  in  little  globes  or  maffes,  of  a  brownifh  or  yellowifh  co¬ 
lour  on  the  outfide,  internally  whitifh  or  variegated  with 
whiti/h  fpecks.  It  is  fuppofed  to  be  the  produce  of  the 
pine  that  yields  the  common  turpentine,  arjd  to  concrete 
upon  the  fuiface  of  the  terebint-hinate  juice  foon  after  it  has 
iffued  from  the  tree.  See  Incense. 

THUYA.  See  Thuja. 

THYMUS,  Thyme,  in  botany  :  A  genus  of  plants  be¬ 
longing  to  the  clafs  of  didynanna,  and  order  of  gymnofpermia ; 
and  in  the  natural  fyftem  ranging  under  the  42c!  order,  Ver - 
ticilhtcf .  The  calyx  is  bilabiate,  and  its  throat  clofed  with 
joft  hairs.  Theie  are  1  1  fpeeies  ;  of  which  two  only  are 
natives  of  Britain,  the  ferpyllum  and  acinas. 

1.  'i  he  ferpylium ,  or  mother  of  thyme,  has  pale  red  flowers 
growing  on  round  heads,  terminal ;  the  ftalks  are  procum¬ 
bent,  and  the  leaves  plane,  obtufe,  and  ciliated  at  the  bafe. 
2.  'flie  acinus,  or  wild  bafil,  has  flowers  growing  in  whirls 
on  fingle  iootffalks ;  the  Ralks  are  eredl  and  branched  ;  the 
leaves  acute  and  ferrated.  The  thymus  vulgaris ,  or  garden 
thyme,  is  a  native  of  France,  Spain,  and  Italy. — The  at- 
ta.chment  of  bees  to  this  and  other  aromatic  plants  is  well 
known.  In  the  experiments  made  at  Upfal,  {Keep  and  goats 
were  obferved  to  eat  it,  and  lwine  to  rerufe  it. 

Thymus,  in  anatomy.  See  Anatomy,  114. 
THYRSUS,  in  antiquity,  the  feeptre  which  the  poets 
put  into  the  hand  of  Bacchus,  and  wherewith  they  furnifhed 
the  menades  in  their  Bacchanalia. 

Ihyrsus,  in  botany,  a  mode  of  flowering  refembling 
the  cone  of  a  pine.  It  is,  fays  Linnssus,  a  panicle  con- 
t rafted  into  an  oval  or  egg-ftmped  form.  The  lower  foot- 
italks,  which  are  longer,  extend  horizontally,  whilft  the 
upper  ones  are  fhortcr  and  mount  vertically.  Lilac  and 
butter-bur  furnifh  examples. 

TIARA,  an  ornament  or  habit  wherewith  the  ancient 
Peifip.ns  covered  their  head  ;  and  with  which  the  Arme¬ 
nians  and  kings  of  Pontus  arc  reprefented  on  medals  ;  theie 
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made  receiver  or  laft,  becaufc  they  were  defeended  from  the  Perfians.  La¬ 
tin  authors  call  it  indifferently  tiara  and  ci (Juris.  Strabo 
fays,  the  tiara  was  in  form  of  a  tower ;  and  the  fcholiaff  on 
AriRophanes’s  comedy,  Ax°Pvr,C’  adl  1.  feene  2.  affirms,  that 
it  was  adorned  with  peacock’s  feathers. 

Tiara  is  alio  the  name  of  the  pope’s  triple  crown.  The 
tiara  and  keys  are  the  badges  of  the  papal  dignity  *,  the 
tiara  of  his  civil  rank,  and  the  keys  of  his  juriidi&ion  :  for 
as  foon  as  the  pope  is  dead,  his  arms  are  reprefented  with 
the  tiara  alone,  without  the  keys.  The  ancient  tiara  was 
a  round  high  cap.  John  XXII  l.  firft  encompaffed  it  with 
a  crown.  Boniface  VIII.  added  a  fecond  crown  ;  and  Be- 
nedidt  XII.  a  third. 

TIARELLA,  in  botany  :  A  genus  of  plants  belonging 
to  the  clafs  of  dscandria ,  and  order  of  digynia  ;  and  in  the 
natural  fyftem  ranging  under  the  13th  order,  Succulents. 
The  calyx  is  quinquepartite  ;  the  corolla  pentapetalous,  and 
inferted  into  the  calyx  ;  the  petals  are  entire ;  the  capfule 
is  unilocular  and  bivalve,  the  one  valve  being  lefs  than  the 
other.  There  are  two  fpeeies,  the  cor  difolia  and  trfoliata • 
TIBER,  a  great  river  of  Italy,  which  runs  through  the 
pope’s  territories,  palling  by  Perugia  and  Orvietto  ;  and 
having  vifited  Rome,  falls  into  the  Tufean  fea  at  Oftia,  fifteen 
miles  below  that  city. 

TIBET,  called  by  the  Tartars  Baranlola,  Boot  an,  or 
Tavgoot ,  and  by  the  Chinefe  Tfung,  is  fituated  between  26° 
and  39°  north  latitude  ;  and,  according  to  Abbe  Grofier, 
is  reckoned  to  be  640  leagues  from  eait  to  weft,  and  650 
from  north  to  fouth.  It  is  bounded  on  the  north  by  the 
country  of  the  Mongols  and  the  defert  of  Kobi ;  on  the 
eaft  by  China  ;  on  the  weft  by  Hindoftan,  and  on  the  fouth 
by  the  fame  country  and  the  kingdom  of  Ava.  In  the 
valleys  lying  between  the  lower  mountains  are  many  tribes 
of  Indian  people  ;  and  a  difpute  happening  between  the 
heirs  of  one  of  the  rajahs  or  petty  princes,  one  party  called 
to  their  alfiftance  the  Boutaners,  and  the  other  the  Britiftu 
The  latter  prevailed  $  and  the  lame  of  Britifh  valour  being 
carried  to  the  court  of  Tibet,  the  TeefhoofiLama,  who  ruled 
the  ftate  under  the  Ddai-Lama,  at  that  time  in  his  mino¬ 
rity,  fent  a  deputation  to  Bengal,  deli  ring  peace  for  the 
prince  who  had  been  engaged  in  war  with  ths  Britifh.  This 
was  readily  granted  by  the  governor ;  and  Mr  Bogle  was 
fent  ambaffador  to  the  court  of  Tibet,  where  he  refided 
feveral  months  ;  and  after  an  abfence  of  a  year  and  a  quar¬ 
ter,  returned  to  Calcutta.  'The  account  of  this  gentleman’s 
expedition,  hath  not  been  publifhed  by  himfelf ;  but  from 
Mr  Stewart’s  letter  to  Sir  John  Pringle,  publifhed  in  the 
Philolophieal  Tranfadtions,  vol.  67.  we  learn  the  following; 
particulars,  colie&ed  from  his  papers. 

w  Mr  Bogle  divides  the  territories  of  the  Delai-Lama 
into  two  different  parts.  That  which  lies  immediately  con¬ 
tiguous  to  Bengal,  and  which  is  called  by  the  inhabitants 
Uocpo ,  he  diftinguifhes  by  the  name  of  Booian  ;  and  the 
other,  which  extends  to  the  northward  as  far  as  the  fron¬ 
tiers  of  'I  artary,  called  by  the  natives  Pu,  he  Ryles  Tibet. 
Bootan  is  ruled  by  the  Dah  Terriah,  or  Deb  Rajah.  It 
is  a  country  of  fteep  and  inacceffible  mountains,  whole  furn- 
mits  are  crowned  with  eternal  fnow  they  are  interle&ed 
with  deep  valleys,  through,  which  pour  numherlcfs  torrents 
that  increafe  in  their  courfe,  and  at  laft,  gaining  the  plains,, 
lofe  the  ml  elves  in  the  great  rivers  ef  Bengal.  Theie  moun¬ 
tains  are  covered  down  their  fides  with  forces  of  (lately 
trees  of  various  forts  ;  fome  (Rich  as- pines,  &c.)  which  are 
known*  in  Europe ;  others.. fuck  as  are  peculiar  to  the  coun¬ 
try  and  climate.  L  he  valleys  and  fides  of  the  bills  which 
admit  of  cultivation  are  not  unfruitful,  but  produce  crops 
of  wheat,  barley,  and  rice.  The  inhabitants  are  a  flout?, 
and  warlike  people,  of  a  copper  complexion*-  in  fiae  rather 
1  above- 
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^  above  the  middle  European  ftature,  liafly  and  quarrelfome 
in  their  temper,  and  addicted  to  the  ufe  of  fpirituous  liquors; 
but  honeft  tri  their  dealings,  robbery  by  violence  beirm  al- 
moft  unknown  among  them.  The  chief  city  is  Taffev  Sed- 
dein  fituated  on  the  Patchoo.  Tibet  begins  properly  from 
the  top  of  the  ^reat  ridge  of  the  Caucafus,  and  extends 
from,  thence  in  breadth  to  the  confines  of  Great  Taitary, 
and  perhaps  to  fome  of  the  dominions  of  the  Ruffian  cm-* 
piie.  1  he  woods,  which  everywhere  cover  the  mountains 
in  Boutan,  are  lieie  totally  unknown  ;  and,  except  a  few 
draggling  trees  near  the  villages,  nothing  of  the  fort  to  be 
feen..  The  climate  is  extremely  fevere  and  rude.  At  Cham- 
ranning,  whe  e  he  wintered,  although  it  be  in  latitude  31  ° 
39  >  only  8  to  the  northward  of  Calcutta,  he  often  found 
the  thermometer  in  his  room  at  290  by  Fahrenheit's  lcale  ; 
and  in  the  middle  of  April  the  ftanding  waters  were  all 
frozen,  and  heavy  fhowers  of  fnow  perpetually  fell.  This, 
no  doubt,  muft  be  owing  to  the  great  elevation  of  the 
country,  and  to  the  vaft  frozen  ipace  over  which  the  north 
wind  blows  uninterruptedly  from  the  pole,  through  the  vaft 
cleferts  of  Siberia  and  Tartary,  till  it  is  ftopoed  by  this  for¬ 
midable  wall 

“  The  ibetians  are  of  a  fmaller  fize  than  their  fouthern 
neighbours,  and  of  a  lefs  robnft  make.  1  heir  complexions 
ere  alio  fairer,  and  many  of  them  have  even  a  ruddinefs  in 
their  countenances  unknown  in  the  other  climates  of  the 
call.  Thofe  whom  Mr  Bogle  faw  at  Calcutta  appeared  to 
have  quite  the  T  artar  face.  i  hey  are  of  a  mild  and  cheer¬ 
ful  temper;  the  higher  ranks  are  polite  and  entertaining  in 
converfation,  in  which  they  never  mix  either  ftr  Ted  com- 
pli  meats  or  flattery.  The  common  people,  both  in  Bootan 
end  ibet,  are  clothed  in  coarfe  woollen  fluffs  of  their  own 
manufa&ure,  lined  with  fuch  fkins  as  they  can  procure:  but 
the  better  orders  of  men  are  dreffed  in  European  cloth,  or 
China  iilk,  lined  with  the  lined  Siberian  furs.  I  he  ufe  of 
linen  is  totally  unknown  among  them.  The  chief  food  of 
the  inhabitants  is  the  milk  of  their  cattle,  prepared  into 
cheefe,  butter,  or  mixed  with  the  flour  of  a  coarfe  barley  or 
of  peafe,  the  only  grain  which  their  foil  produces  ;  and  even 
thefe  articles  are  in  a  fcanty  proportion  :  but  they  are  fur- 
nifhed.  with  rice  and  wheat  from  Bengal  and  other  countries 
in  their  neighbourhood.  They  alfo  are  fupplied  with  fifh 
from  the  rivers  m  their  own  and  the  neighbouring  provinces, 
faked  and  lent  into  the  anterior  parts.  They  have  no  want 
of  animal  food  from  the  cattle,  ftieep,  and  hogs,  which  are 
raifed  on  their  hills  ;  and  are  not  deflitute  of  game.  They 
have  a  Angular  method  of  preparing  their  mutton,  by  ex¬ 
po  A  ng  the  carcafe  entire,  after  the  bowels  are  taken  out,  to 
the  fun  and  bleak  northern  winds  which  blow  in  the  months 
of  Au^uft  and  September,  without  froft,  and  fo  dry  up 
the  juices  and  parch  the  fkin,  that  the  meat  will  keep  urn 
corrupted  for  the  year  round.  This  they  generally  eat 
raw,  without  any  other  preparation. 

“  i  he  religion  and  political  conflitution  of  this  country, 
which  are  intimately  blended  together,  would  make  a  con- 
flderable  chapter  in  its  hiftory.  It  fuffices  to  fay,  that  at 
prefent,  and  ever^Ance  the  expulfion  of  the  Eluth  Tartars, 
the  kingdom  of  Tibet  is  regarded  as  depending  on  the  em¬ 
pire  of  China,  which  they  call  Cathay ;  and  there  a&uallv 
re  fide  two  mandarines,  with  a  garrifon  of  a  thotifand  Chi- 
nefe,  at  Lahafla  the  capital,  to  fupport  the  government  ; 
but  their  power  does  not  extend  far  ;  and  in  fa&  the  La¬ 
ma,  v/hofe  empire  is  rounded  on  the  fureft  grounds,  perfon- 
al  affedlion  and  religious  reverence,  governs  every  thincr 
internally  with  unbounded  authority.  Every  body  knows 
that  the  Delai  Lama  is  the  great  obje&  of  adoration  for 
the  various  tribes  of  heathen  Tartars,  who  roam  through 
S.he  vail  trad  of  continent  which  ftretches  from  the  banks 
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of  the  Volp  to  Corte  1  on  die  fca  of  Japan,  the  mod 
extcnhve  religious  dominion,  perhaps,  on  tire  face  of  the 
globe.  See  Lama. 

“  '?gnTd  not:°n>  that  the  religion  of  Tibet  Is  a  cor- 
rupted  Chnftiamty  :  and  even  Father  Difederii,  a  JTnit 

f'Vlf  f  t'le  .Ch,"efe  mifiion)  who  vifited  the  country 
,  a  ,>0l|t  .the  beginning  of  this  century,  thinks  he  can  refolve 
all  their  myfteries  into  ours  ;  and  afferts,  with  a  truly  myfti. 
ca1  penetration,  that  they  have  certainly  a  good  notion  of 
the  T  runty,  flnce  .m  their  addrefs  to  the  Deity,  they  fay 
as  often  koticiok-oik  in  the  plural  as  koncioh  in  the  Angular, 
and  with  their  rofanes  pronounce  thefe  words,  om9  ha* hum 
’  /  he  taith  is>  th.at  the  religion  of  Tibet,  from  whatever 
iource  it  lprunq,  is  pure  and  flmpje  in  its  fource,  conveying 
very  exalted  notions  of  the  Deity,  with  no  contemptible 
iyltem  of  morality  :  but  in  its  progrefs  it  has  been  greatly 
altered  and  corrupted,  by  the  inventions  of  worldly  men* 
a  fate  we  can  hardly  regret  in  a  fyftem  of  error,  lince  we 
know  that  tliat  of  truth  has  been  fubject  to  the  fame.  p0- 
lygamy,  at  lead  in  the  fenfe  we  commonly  receive  the  word, 
is  not  in  practice  among  them;  but  it'exifts  in  a  manner 
itiil  more  repugnant  to  European  ideas ;  for  there  is  a  plu- 
ralit)’  of  hufbands,  which  is  firmly  eflablifhed  and  highly  re- 
fpeCted  there.  I11  a  country  where  the  means  f uplifting 

f  famiy  are  not  ca%  found,  it  fetms  not  impolitic  to  al¬ 
low  a  let  of  brothers  to  agree  in  railing  one,  which  is  to  he 
maintained  by  their  joint  efforts  In  fliort,  it  is  ufual  in 
Iibet  1  or  the  brothers  in  the  family  to  have  a  wife  in  com¬ 
mon,  and  they  generally  live  in  great  harmony  and  comfort 
with  her;  not  but  fometimes  little  diffenflons  will  a-iie  (as 
may  happen  in  families  conftituted  upou  different  principles), 
an  inflance  of  which  Mr  Bogle  mentions  in  the  cafe  of  a 
modeft  and  virtuous  lady,  the  wife  eft  half  a  dozen  of  the 
1  eelhoo  Lama's  nephews,  who  complained  to  the  uncle 
that  the  two  youngeft  of  her  hufbands  did  not  furni/h  that 
Ihaie  of  love  and  benevolence  to  the  common  flock  which 
duty  and.  religion  required  of  them.  In  fhort,  however 
ft  ran  -e  this  cullom  may  appear  to  us,  it  is  an  undoubted  fa& 
that  it  prevails  in  Tibet. 

the  manner  of  bellowing  their  dead  is  alfo  Angular: 
they  neither  put  them  in  the  ground  like  the  Europeans, 
nor  burn  them  like  the  Hindoos;  but  expofe  them  011  the 
bleak  pinnacle  ol  lome  neighbouring  mountain,  to  be  de¬ 
voured  by  wild  beafts  and  birds  of  prey,  or  wafted  away 
by  time  and  the  viciflitudes  of  the  weather  in  which  they  lie. 
The  mangled  carcafes  and  bleached  bones  lie  fcattered  about; 
and  amidfl  this  feene  of  horror,  fome  miferable  old  wretch, 
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man  or  woman,  loft  to  all  feelings  but  thofe  of  fuperftition’ 


generally  lets  up  an  abode,,  to  perform  the  difrnal  officeof 
receiving  the  bodies,  afligning  each  a  place,  and  gathering 
up  the  remains  when  too  widely  difperfed?” 

'lo  the  account  of  Tibet  which  we  have  given  from  the 
communications  of  Mr  Bogle,  we  may  add  the  information 
which  vve  have  obtained  from  a  later  traveller,  Mr  Saunders*  *  Ptftr* 
furgeon  at  Boglepoer  in  Bengal,  who  made  a  journey  into^ 
Tibet  in  the  year  1783.  His  obfeivations  chiefly  refpedl^X 
the  natural  productions  and  difeafes  of  the  country.  ‘ 

The  plants  which  Mr  Saunders  found  were  'almoft  all 
European  plants,  a  great  number  of  them  being  natives  of 
Britain,  brom  the  appearance  of  the  hills,  he  concludes 
that  they  mi: ft  contain  many  ores  of  metal  and  pyrites. 

I  here  are  inexhauflible  quantities  of  Tin  cal  (fee  that  arti¬ 
cle),  and  rock  ialt  is  plentiful ;  gold-duft  i3  found  in  great 
quantities  in  the  beds  of  rivers,  and  fometimes  in  large  inaffes, 
lumps,  and  irregular  veins ;  lead,  cinnabar  containing  a 
large  proportion  of  quickfilver,  copper,  and  iron,  he  thinks, 
might  eafily  be  procured.  But  the  inhabitants  of  Tibet 
have  no  better  fuel  than  the  dung  of  animals.  A  coal 
2  v  mine 
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Tibet,  mine  would  be  a  valuable  difcovery.  We  are  told,  that  In 
Tibul'us.  fome  p21ts  of  China  bordering  on  Tibet  coal  Is  found  and 
ufed  as  fuel. 

It  is  remarkable  that  the  fame  difeafe  prevails  at  the  foot 
of  the  mountains  of  Tibet  as  in  Switzerland  at  the  foot  of 
the  Alps,  a  glandular  fwelling  in  the  throat  commonly  call¬ 
ed  goitre.  This  difeafe  has  been  afcribed  to  the  ufe  of  fnow- 
water,  which  flows  down  in  ftreams  from  the  mountains  in 
both  countries.  But  in  many  countries  where  fnow-water 
is  abundant  it  does  not  prevail,  and  in  other  places  far  remote 
from  fnow  it  is  not  un frequent,  as  in  Sumatra.  Mr  Saun¬ 
ders  thinks  that  it  arifes  from  the  air  peculiar  to  the  vicinity 
of  certain  mountains;  and  finding  the  vegetable  productions 
of  the  mountains  of  Tibet  the  fame  with  thofe  of  the  Alps, 
that  they  alfo  may  have  their  influence.  An  analyfis  of  the 
water  where  this  difeafe  prevails  might  throw  fome  light  on 
the  fubjeCt.  We  have  heard  it  attributed  to  the  impregna¬ 
tion  of  water  with  tufa.  This  very  extraordinary  dileafe  has 
been  little  attended  to,  from  obvious  reafons  ;  it  is  unaccom¬ 
panied  with  pain,  feldom  fatal,  and  generally  confined  to 
the  poorer  fort  of  people.  The  tumor  is  unfi^htly,  and 
grows  to  a  troublefome  fize,  being  often  as  large  as  a  per- 
fon’s  head.  It  is  certainly  not  exaggerating  to  fay,  that 
one  in  fix  of  the  Rung  pore  diflrifi,  and  country  of  Bootan, 
has  the  difeafe. 

As  thofe  who  labour  moft,  and  are  the  leaft  prote&ed 
from  the  changes  of  weather,  are  moll  fubjed  to  the  difeafe, 
we  univerfally  find  it  in  Bootan  more  common  with  the  wo¬ 
men  than  men.  It  generally  appears  in  Bootan  at  the  age 
of  thirteen  or  fourteen,  and  in  Bengal  at  the  age  of 
eleven  or  twelve  ;  fo  that  in  both  countries  the  difeafe 
fhows  itfelf  about  the  age  of  puberty.  I  do  not  believe 
this  difeafe  has  ever  been  removed,  though  a  mercurial 
courfe  feemed  to  check  its  progrefs,  but  did  not  prevent  it3 
advance  after  intermitting  the  ufe  of  mercury.  An  atten¬ 
tion  to  the  primary  caufe  will  firfl  lead  to  a  proper  method 
of  treating  the  difeafe  ;  a  change  of  fituation  for  a  fhort 
while,  at  that  particular  period  when  it  appears,  might  be 
the  means  of  preventing  it. 

The  venereal  difeafe  is  not  uncommon  in  Tibet  ;  and  what 
will  perhaps  furprize  the. phvfician,  the  inhabitants  are  ac¬ 
quainted  with  the  effe&s  of  mercury,  and  with  a  method  of 
preparing  it  fo  as  to  render  it  a  fafe  and  efficacious  remedy. 

I  hey  Know  how  to  deprive  it  of  its  metallic  form  by  mix¬ 
ing  it  with  alum,  nitre,  and  vermilion,  and  expofing  it  to 
a  certain  degree  of  heat,  which  they  judge  of  by  weighing 
the  fuel. 

The  language  ^fpoken  in  Tibet  is  different  from  that  of 
the  Tartars.  The  aftronomers  are  acquainted  with  the 
motion  of  the  heavenly  bodies,  and  able  to  calculate  eclipfes: 
but  the  lamas  are  generally  ignorant;  few  of  them  can  read, 
much  lef»  underhand  their  ancient  books. 

I IBULLUS  (Aulus  Albius),  a  Roman  knight,  and  a 
celebrated  Latin  poet,  was  born  at  Rome  43  B.  C.  He 
was  the  friend  of  Horace,  Ovid,  Macer,  and  other  great 
men  in  the  reign  of  Auguftus.  He  accompanied  Mefi'ala 
Corvinus  in  his  expedition  againft  the  ifland  of  Corcyra  : 
but  falling  lick,  and  being  unable  to  fupport  the  fatigues  of 
war  on  account  of  the  weaknefs  of  his  conflitution,  he 
quitted  the  profeflion  of  arms,  and  returned  to  Rome,  where 
he  died  before  the  year  r  7  ;  when  Ovid  fhowed  his  grief 
lor  his  death  by  writing,  a  fine  elegy  upon  him.  Tibullus 
wrote  four  books  of  elegies,  which  are  ftill  extant  :  they  are 
written  in  a  tender  and  agreeable  flyle,  and  in  very  ele¬ 
gant  Latin.  Murct  and  Jofeph  Scatiger  have  written 
reamed  .and  curious  commentaries  on  the  works  of  this 
T?°et’  l  1  r C  edition  of  Tibullus  is  that  of  Janus 
Bronckhufins  publifhed  at  Amfterdam  in  1708,  in  one 
Vol.  XVIII.  Part  II. 
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volume  quarto.  We  have  an  Englifh  poetical  verfion  by  Tibtir 
Mr  Grainger.  H 

TIBUR,  (anc.  geog.)  a  town  of  Latium,  pleafantlv  .  1  c' 

fituated  on  the  Anio.  Here  Horace  had  his  villa  and 
houfe  ;  and  here  he  wifhed  to  end  his  days.  Here  Adrian 
built  an  extraordinary  villa  called  Tiburtina ,  inscribed  with 
the  names  of  the  provinces  and  of  the  moft  confiderable 
places,  (Spartian)  ;  near  which  Zenobia  had  a  houfe  called 
Ztnobia ,  ( Trebellius,  Pollio).  Hither  Auguftus  often  re¬ 
treated  on  account  of  its  falubrity,  (Suetonius);  for  which 
it  is  greatly  commended,  (Martial).  Anciently,  when  the 
Romans  had  far  extended  their  territory,  it  was  the  utmofi 
place  of  banifhment,  (Ovid),  ft  had  a  temple  of  Hercules  ; 
and  therefore  called  Herculeum.  In  the  temple  was  a  li¬ 
brary,  (A.  Gellius).  Now  Tivoli  in  the  Campagna  di  Ro¬ 
ma  on  the  Teverone. 

TICINUS,  (anc.  geog.)  a  river  in  Infubria,  rifing  in 
mount  Adula,  traveling  the  Lacus  Verbanus  fouth wards, 
and  falling  into  the  Po  near  Ticinum.  Between  this  ritfer 
and  the  Po  Hannibal  gained  his  firfl  vidlory  over  the  Romans 
under  P.  Scipio.  The  general  himfelf  efcaped  with  the 
utmoft  difficulty,  and  that  by  the  bravery  of  his  fon  the 
firfl  Scipio  Africanus.  Now  the  Tefno ,  rifing  iu  mount 
Godard,  running  fouth  through  the  Lago  Maggiore  and 
Milan,  by  Pavia,  into  the  Po. 

TICK,  in  zoology".  See  Acarus. 

TIC  KELL  (Thomas),  au  excellent  Englifh  poet,  was 
the  fon  of  the  Reverend  Richard  Tickell,  and  was  born  in 
1 686,  at  Bridekirk  in  Cumberland.  He  was  educated  at 
Queen’s  college,  Oxford,  of  which  he  was  made  fellow  ;  and 
while  hecontinued  at  that  univerfity,  he  addreffed  to  Mr  Addi- 
fon  a  complimentary  copy  of  verfes  on  his  Opera  of  Rofamond, 
which  introduced  him  to  an  acquaintance  with  that  gentle¬ 
man,  who  difeovering  his  merit,  became  his  fincere  friend. 

On  Mr  Addifon’s  being  made  fecretary  of  ftate,  he  appoint¬ 
ed  Mr  Tickell  his  undersecretary  ;  and  on  his  being  obliged 
to  refign  that  office  on  account  of  his  ill  health,  he  recom¬ 
mended  him  fo  effe&ually  to  Mr  Craggs  his  fucceffor,  that 
he  was  continued  in  his  poft  till  that  gentleman’s  death.  Ia 
1724  Mr  Tickell  was  appointed  fecretary  to  the  lords 
juftices  in  Ireland,  and  enjoyed  that  place  as  long  as  he 
lived.  He  wrote  fome  poems,  which,  when  feparatelv 
publifhed,  met  with  a  favourable  reception,  and  pafled 
through  feveral  editions  :  they  are  now  printed  in  the  fe- 
cond  volume  of  The  Minor  Poets.  After  Mr  Addifon’s 
death  Mr  Tickell  had  the  care  of  the  edition  of  his  works 
printed  in  4  vols  4to  ;  to  which  he  prefixed  an  account  of 
Mr  Addifon’s  life,  and  a  poem  on  his  death.  Mr  Tickell 
died  in  the  year  1 740. 

TICKER  A,  a  confiderable  article  of  rnerchandife  in 
Fezzan  in  Africa ;  it  is  valued  by  travellers  as  a  portable 
and  highly  falubrious  food.  It  is  a  preparation  of  pounded 
dates,  and  the  meal  of  Indian  corn,  formed  into  a  palte,  and 
highly  dried  in  an  oven. 

TTCKSEED,  Sun  flower.  See  Coreopsis. 

TICUNxAS.  See  Poison,  p.  266. 

TIDE,  is  a  word  which  expreffes  that  rifing  and  falling 
of  the  waters  which  are  obferved  on  all  maritime  coaits. 

There  is  a  certain  depth  of  the  waters  of  the  ocean  which 
would  obtain  if  all  were  at  reft :  but  obfervation  fhows 
that  they  are  continually  varying  from  this  level,  and  that 
fome  of  thefe  variations  are  regular  arid  periodical. 

\ft.  It  is  obferved,  that  on  the  fhores  of  the  oce^n,  and 
in  bays,  Creeks,  and  harbours,  which  communicate  freely  with 
the  ocean,  the  waters  rife  up  above  this  mean  height  twice 
a  day,  and  as  often  fink  below  it,  forming  what  is  called  a 
floob  and  an  ebb,  a  high  and  a  low  water.  The 
whole  interval  between  high  and  low  water  is  called  a  tide  ; 
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Tide,  the  water  is  faid  to  flow  and  to  ebb  ;  and  the  riling  is 
—v-~-  called  the  flood-tide,  and  the  falling  is  called  the  ebb 
tide. 

2d,  It  is  obferved,  that  this  rife  and  fall  of  the  waters  is 
variable  in  quantity.  At  Plymouth,  for  instance,  it  is  fome- 
times  21  feet  between  the  greatest  and  leaft  depth  of  the 
water  in  one  day,  and  iometimes  only  12  feet. 

Thefe  different  heights  of  tide  are  obferved  to  fucceed 
each  other  ,in  a  regular  feries,  dimtnifhing  from  the  greateft 
to  the  leaft,  and  then  increafing  from  the  leaft  to  the  great- 
HI.  The  greateft  is  called  a  spring  tide,  and  the  leaft  is 
called  a  neap  tide. 

$d,  This  feries  is  completed  in  about  15  days.  More 
careful  obfervation  fliows  that  two  feriefes  are  completed 
in  the  exa£t  time  of  a  lunation.  For  the  fpring  tide  in  any 
place  is  obferved  to  happen  precifely  at  a  certain  interval  of 
time  (generally  between  two  and  three  days)  after  new  or 
full  moon,  and  the  neap  tide  at  a  certain  interval  after 
half  moon  ;  or,  more  accurately  fpeaking,  it  is  obferved  that 
the  fpring  tide  always  happens  when  the  moon  has  rot  a 
certain  number  of  degrees  eaftward  of  the  line  of  conjunc¬ 
tion  and  oppofition,  and  the  neap  tide  happens  when  fhe  is  a 
certain  number  of  degrees  from  her  hrft  or  iafl  quadrature. 
Thus  the  whole  feries  of  tides  appears  to  be  regulated  by 
the  moon. 

4 th,  It  is  obferved  that  high  water  happens  at  new  and 
full  mbon  when  the  moon  has  a  certain  determined  pofttion 
•with  refpedt  to  the  meridian  of  the  place  of  obfervation, 
preceding  \>r  following  the  moon’s  (outhing  a  certain  inter¬ 
val  of  time;  which  is  conftant  with  refpeft  to  that  place,  but 
very  different  in  different  places. 

$thj  The  time  of  high  water  in  any  place  appears  to  be 
regulated  by  the  moon  ;  for  the  interval  between  the  time 
of  high  water  and  the  moon’s  fouthing  never  changes  above 
thiee  quarters  of  an  hour,  whereas  the  interval  between  the 
time  of  high  water  and  noon  changes  fix  hours  in  the  courfe 
of  a  fortnight. 

6th,  The  interval  between  two  fucceeding  high  waters  is 
variable.  It  is  leaft  of  all  about  new  and  full  moon,  and 
igreatefl  when  the  moon  is  in  her  quadratures.  As  two  high 
waters  happen  every  day,  we  may  call  the  double  of  their 
interval  a  tide  day,  as  we  call  the  diurnal  revolution  of  the 
nioon  a  lunar  day .  Tile  tide  day  is  fhorteft  about  new  and 
full  moon,  being  then  about  2411  37' ;  about  the  time  of  the 
.moon’s  quadratures  it  is  25*1  27'.  Thefe  values  are  taken  from 
a  mean  of  many  obfervati  ms  made  at  Barbadoes  by  Hr 
Mafkelyne. 

7 th,  The  tides  in  fimilar  circumftances  are  greateft  when 
the  moon  is  at  her  fmalleft  diftanee  from  the  earth,  or  in  her 
perigee,  and,  gradually  diminifhing,  are  fmalleft  when  fhe  is 
in  her  apogee. 

8 th.  The  fame  remark  is  made  with  refpeft  to  the  fun’s 
diftanee,  and  the  greateft  tides  are  obferved  during  the  win¬ 
ter  months  of  Europe. 

9 thy  The  tides  in  any  part  of  the  ocean  increafe  as  the 
moon,  by  changing  her  declination,  approaches  the  zenith 
of  that  place. 

ic th,  The  tides  which  happen  while  the  moon  is  above 
the  horizon  are  greater  than  the  tides  of  the  fame  day  when 
the  moon  is  below  the  horizon. 

Such  are  the  regular  phenomena  of  the  tides.  They 
are  important  to  all  commercial  nations,  and  have  therefore 
been  much  attended  to.  It  is  of  the  tides,  in  all  probability, 
that  the  Bible  fpeaks,  when  God  is  faid  to  fet  bounds  to 
the  fea,  and  to  fay  “  this  far  fhall  it  go,  and  no  farther.” 

Homer  is  the  earlieft  profane  author  who  fpeaks  of  the 
tides.  Indeed  it  is  not  very  clear  that  it  is  of  them  that  he 
fpeaks  ^iiA  the  XIXth  book  of  the  OdyfJey )  when  he  fpeaks  of 


Chary bdi8,  which  rife3  and  retires  thrice  in  every  day.  Hero-  Tide 
dotus  and  Diodorus  Siculus  foeak  more  diftindlly  of  the  tides  v 
in  the  Red  Sea.  Pytheas  of  Marseilles  is  the  hr  it  who  fays 
any  thing  of  their  caufe.  According  to  Strabo  he  had  been 
in  Britain,  where  he  muft  have  obferved  the  tides  of  the 
ocean.  Plutarch  fays  exprefsly  that  Pytheas  aferibed  them 
to  the  moon.  It  is  foinewhat  wonderful  that  Ariftotle  fays 
fo  little  about  the  tides.  The  army  of  Alexander,  his  pu-* 
pil,  were  ftartled  at  their  firft  appearance  to  them  near  the 
Perfian  Gulph  ;  and  we  fhould  have  thought  that  Ariftotle 
would  be  well  informed  of  all  that  had  been  obferved  there. 

Bat  there  are  only  three  paftages  concerning  them  in  all 
Ariflotle’s  writings,  and  they  are  very  trivial.  In  one  place 
he  fpeaks  of  great  tides  obferved  in  the  north  "of  Europe  ; 
in  another,  he  mentions  their  having  been  aferibed  by  foine 
to  the  moon  ;  and  in  a  third,  he  fays,  that  the  tide  in  a 
great  fea  exceeds  that  in  a  fmall  one. 

The  Greeks  had  little  opportunity  of  obferving  the  tides. 

The  conquefts  and  the  commerce  of  the  Romans  gave  them 
more  acquaintance  with  them.  Caefar  fpeaks  of  them  in 
the  4th  book  of  his  Gallic  War,  Strabo,  after  Pofidonim, 
dalles  the  phenomena  into  daily,  monthly,  and  animal.  He 
obferves,  that  the  fea  rifes  as  the  moon  gets  near  the  meri¬ 
dian,  whether  above  or  below  the  horizon,  and  falls  again  as 
fhe  rifes  or  falls  ;  alio,  that  the  tides  increafe  at  the  time  of 
new  and  full  moon,  arid  are  greateft  at  the  fummer  foifticc. 

Pliny  explains  the  phenomena  at  fome  length  ;  and  fays,  that 
both  the  fun  and  moon  are  their  cauie,  dragging  the  wa¬ 
ters  along  with  them  (B.  II.  c.  97).  Seneca  [Nat.  ^uejL 
TIL  28.)  fpeaks  of  the  tides  with  corredlnefs  ;  and  Macro- 
bins  ( Sown .  Sclo.  I.  6.)  gives  a  very  accurate  deferiptiou 
of  their  motions. 

It  is  impoftible  that  filch  phenomena  fhould  not  exer- 
cife  humau  curiofity  as  to  their  caufe.  Plutarch  ( Plant, 

Ph'L  III.  17),  Galileo  [Syjl.  Mund .  Dial  4.),  Riceioli 
in  his  Almagejl,  ii.  p.  374,  and  GafTendi,  ii.  p.  27  have 
collected  moll  of  the  notions  of  their  predeceffors  on  the 
fubjed  ;  but  they  are  of  fo  little  importance,  that  they  do 
not  defevve  our  notice.  Kepler  fpeaks  more  like  a  philo  fo- 
pher  ( De  Stella  Martls,  and  Epic.  AJlron,  p.  555).  Pie 
jays  that  all  bodies  attrad  each  other,  and  that  the  waters  of 
the  ocean  would  all  go  to  the  moon  were  they  not  retained 
by  the  attra&ion  of  the  earth  ;  and  then  goes  on  to  explain 
their  elevation  under  the  moon  and  on  the  oopofite  fide,  be¬ 
cause  the  earth  is  lefs  attra&ed  by  the  moon  than  the  nearer 
waters,  but  more  than  the  waters  which  are  more  remote. 

The  honour  of  a  complete  explanation  of  the  tides  was 
referved  for  Sir  Ifaac  Newton.  He  laid  hold  of  this  clafs 
of  phenomena  as  the  moft  inconteftable  proof  of  univerfal 
gravitation,  and  has  given  a  moft  beautiful  and  fynoptical 
view  of  the  whole  fubjedl ;  contenting  himfelf,  however, 
with  merely  exhibiting  the  chief  confequences  of  the  gene¬ 
ral  principle,  and  applying  it  to  the  phenomena  with  lingu¬ 
lar  addreis.  But  the  wide  fteps  taken  by  this  great  philo- 
fopher  in  his  inveftigation  leave  ordinary  readers  frequently 
at  fault :  many  of  his  aflumptions  require  the  greateft  ma¬ 
thematical  knowledge  to  fatisfy  us  of  their  truth.  The 
academy  of  Paris  therefore  propofed  to  illuflrate  this  among 
other  parts  of  the  principles  of  natural  philofophy,  and 
publifhed  the  theory  of  the  tides  as  a  prze  problem.  \  his 
produced  three  excellent  differ  tat  ions,  by  M’Lauriri,  Dan. 
Bernoulli,  and  Euler.  Aided  by  theie,  and  chiefly  by  the 
fecond,  we  (hall  here  give  a  phyfical  theory,  and  accommo^ 
date  ft  to  the  purpofes  of  navigation  by  giving  the  rules  of 
calculation.  We  have  demonfl rated  in  our  differtations  on 
the  phyfical  principles  of  the  celeftial  motions,  that  it  is  an 
unexcepted  fa 61,  that  every  particle  of  matter  in  the  folar 
fyftem is a&ually  defle&ed  toward  every  other  particle;  and 
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of  a  particle  of  matter  toward  any  db  particle  be  diminifhed  by  a  force  acting  in  the  direction  CF, 

and  proportional  to  the  diHance  of  the  particle  from  C\  and 
Inch,  that  when  c  C  is  equal  to  o  O,  the  force  ading  on 


that  the  deflection 
^  ftant  fphere  is  proportional  to  the  quantity  of  matter  in  that 
fphere  direCtly,  and  to  the  fquare  of  the  dillance  of  the 
particle  from  the  centre  of  that  fphere  inverfely:  and  having 
found  that  the  heavinefs  of  a  piece  of  terreftrial  matter  is 
nothing  but  the  fu pooled,  opponent  to  the  force  which  we 
exert  in  carrying  this  piece  of  matter,  we  conceive  it  as 
pod  effing  a  property,  that  is,  diftingmfhing  quality,  mani- 
fefted  by  its  being  gravis  or  heavy.  This  is  heavinefs,  gra- 
vit'is,  gravity  ;  and  the  manifeftation  of  this  quality,  or  the 
event  in  which  it  is  feen,  whether  it  be  direCtly  falling,  or 
deflecting  in  a  parabolic  curve,  or  ftretching  a  coiled  fpring, 
or  breaking  a  rope,  or  fimply  preffing  on  its  fupport,  is  gra* 
frtatioy  gravitation  ;  and  the  body  is  faid  to  gravitate. 
When  all  obftacles  are  removed  from  the  body,  as  when  wre 
cut  the  firing  by  which  a  Hone  is  hung,  it  moves  diredlly 
downwards,  ten  Jit  ad  te  ram.  Si  dfnnclatur  funis ,  tender  et 
lapis  ad  terrain .  Dum  vero  funis  integer  perjlety  lapis  ter¬ 
rain  v  erf  us  niti  cenfetur .  By  fome  metaphyfical  orocefs, 

which  it  is  needlefs  at  prefent  to  trace,  this  nifus  ad  motum 
has  been  called  a  tendency  in  our  language.  Indeed  the 
word  has  now  come  to  fignffy  the  energy  of  any  adtive  qua¬ 
lity  in  thofe  cafes  where  its  iimplelt  and  moil  immediate 
rnanbeflation  is  prevented  by  fome  obflacle.  The  Hone  is 
now  faid  to  tend  toward  the  earth,  though  it  does  not  ac¬ 
tually  approach  it,  being  withheld  by  the  Hring.  The 
H reaching  the  Hring  in  a  diredtion  perpendicular  to  the 
horizon  is  conceived  as  a  full  manffeftation  of  this  tendency. 
This  tendency,  this  inergy  of  its  heavinefs,  is  therefore 
named  by  the  word  which  diftinguilhes  the  quality  ;  and  it 
is  called  gravitation ,  and  it  is  faid  to  gravitate. 

But  Sir  Ifaac  Newton  discovered  that  this  defledtion  of 
a  heavy  body  differs  in  no  reipedt  from  that  general  deflec¬ 
tion  obferved  in  all  the  bodies  of  the  folar  fyfttm.  For  16 
feet,  which  is  the  deflection  of  a  Hone  in  one  fecond,  has 
the  very  fame  proportion  to  T^th  of  an  inch,  which  is  the  fi- 
multaneous  defledtion  of  the  moon,  that  the  fquare  of  the 
moon’s  diHance  from  the  centre  of  the  earth  has  to  the 
fquare  of  the  Hone’s  diHance  from  it,  namely,  that  of  3600 

tO  F. 

Thus  we  are  enabled  to  compare  all  the  effedls  of  the  mu- 


mu  ft  be.  poured 
evident  when  we  coniider  the  matter  hydroftatically. 
gravitation  of  the  particle  c  may  be  reprefented  by 


tual  tendencies  of  the  heavenly  bodies  with  the  tendency  of  moft  deprefled  in  all  thofe  places  which  have  the  luminary 
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gravity,  whole  effedls  and  meafures  are  familiar  to  us. 

If  the  earth  were  a  fphere  covered  to  a  great  depth  with 
water,  the  water  would  form  a  concentric  fpherical  fhell  ; 
for  the  gravitation  of  every  particle  of  its  fnrface  would 
then  be  diredled  to  the  centre,  and  would  be  equal.  The 
curvature  of  its  furface  therefore  would  be  every  where  the 
fame,  that  is,  it  would  be  the  uniform  curvature  of  a  fphere. 

It  has  been  demonftrated  in  former  articles,  after  Sir 
Ifaac  Newton,  that  the  gravitation  of  a  particle  C  (fig.  1.) 
to  the  centre  O,  is  to  that  of  a  particle  E  at  the  furface  as 
as  CO  to  LO.  In  like  manner  the  gravitation  of  0  is  to 
that  of  p  as  0  O  to  p  O.  If  therefore  EO  and  O  p  are  two 
communicating  canals,  of  equal  lengths,  the  water  in  both 
would  be  in  equihbrio,  becaufe  each  column  would  exert  the 
fame  total  preffure  at  O.  But  if  the  gravitation  of  each 
particle  in  p  O  be  diminifhed  by  a  certain  Droportion,  fuch 
as  1  *-3 tli  or  its  whole  weight,  it  is  plain  that  the  total  pref 
lure  of  the  column  p  O  will  be  f^5th  part  lefs  than  that  of 
the  column  EO.  Therefore  they  will  no  longer  be  in 
equilibrio.  The  weight  of  the  column  EO  will  prevail ;  and 
H  a  hollow  tower  P p  be  built  at  the  mouth  of  the  pit  p  0 , 
the  water  will  fink  in  KO  and  rife  in  O  />,  till  both  are 
again  in  equilibrio,  exerting  equal  total  preffures  at  O.  Or 
we  may  prevent  the  finking  at  E  by  pouring  in  more  water 
into  the  tower  Pp.  The  fame  thing  muft  happen  in  the  ^uvmuu! 
canal yc  perpendicular  to  £0,  if  the  gravitation  of  every  condition 
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e  is 

equal  to  the  force  adlmg  on  o.  In  order  that  the  former 
equilibrium  may  be  reftored  after  this  diminution  of  the 
gravitation  of  the  column /C,  it  is  plain  that  more  water' 
poured  into  the  oblique  tower  F  f.  All  this  is 

The 
°Q;. 

but  the  diminution  of  the  preffure  occasioned  by  this  at  O 
is  reprefented  by  C  c. 

Hence  we  can  colled  this  much,  that  the  whole  diminu¬ 
tion  of  preffure  at  C  is  to  the  whole  diminution  of  preffure 
at  O  as  the  ium  of  all  the  lines  c  C  to  the  fum  of  all  the 
lines  0  O,  that  is,  as  /C2  to  pQl.  But  the  weight  of  the 
fmall  quantity  of  water  added  in  each  tower  is  diminifhed  in 
the  fame  proportion  ;  therefore  the  quantity  added  at  F f 
muft  be  to  the  quantity  added  at  P  p  as  fC  to  p  O.  There¬ 
fore  we  muft  have  F /:  P^  -y  C  :  p  O,  and  the  points  E, 
F,  P,  muft  be  in  the  circumference  of  an  ellipfe,  of  which 
PO  and  EO  are  the  tranfverfe  and  conjugate  femiaxes. 

What  we  have  here  fuppofed  concerning  the  diminution 
of  gravity  in  thefe  canals  is  a  thing  which  really  obtains  in 
nature.  It  was  demonftrated,  when  treating  of  the  Preces¬ 
sion  of  th e  Equinoxes ,  that  if  the  fun  or  moon  lie  in  the  di¬ 
rection  OP,  at  a  very  great  diHance,  there  refults  from  the 
unequal  gravitation  of  the  different  particles  of  the  earth  a 
diminution  of  the  gravity  of  each  particle;  which  diminution 
is  in  a  direction  parallel  to  OP,  and  proportional  to  the  di- 
ftance  of  the  particle  from  a  plane  palling  through  the 
centre  of  the  earth  at  right  angles  to  the  line  OP. 

Thus  it  happens  that  the  waters  of  the  ocean  have  their 
equilibrium  difturbed  by  the  unequal  gravitation  of  their 
different  particles  to  the  lun  or  to  the  moon  ;  and  this  equi¬ 
librium  cannot  be  reftored  till  the  waters  come  in  from  all 
hands,  and  rife  up  around  the  line  joining  the  centres  of  the 
earth  and  of  the  luminary.  The  fpherical  ocean  muft  ac¬ 
quire  the  form  of  a  prolate  fpheroid  generated  by  the  revo¬ 
lution  of  an  ellipfe  round  its  tranfverfe  axis.  I  he  waters 
will  be  higheit  in  that  place  which  has  the  luminary  in  its 
zenith,  and  in  the  antipodes  to  that  place  ;  arid  they  will  be 


their  horizon.  P  and  P'  will  be  the  poles,  and  EOQ_ 
will  be  the  equator  of  this  prolate  fpheroid. 

Mr  Ferguion,  in  his  AHronomy,  affigns  another  caufe  of 
this  arrangement,  viz.  the  difference  ot  the  centrifu  gal  forces 
of  the  different  particles  of  water,  while  the  earth  is  turn¬ 
ing  round  the  common  centre  of  gravity  of  the  earth  and 
moon.  This,  however,  is  a  millake.  It  would  be  jult  if 
the  earth  and  moon  were  attached  to  the  ends  of  a  rod,  and 
the  earth  kept  always  the  fame  face  toward  the  moon. 

It  is  evident  that  the  accumulation  at  P  and  P',  and  the 
deprdlion  at  the  equator,  muft  augment  and  diminish  in  the 
fame  proportion  with  the  disturbing  force.  It  is  alfo  evi¬ 
dent  that  its  abfolute  quantity  may  be  difeovered  by  our 
knowledge  of  the  proportion  of  the  difturbing  force  to  the 
force  of  gravity. — Now  this  proportion  is  known  ;  for  the 
proportion  of  the  gravitation  of  the  earth’s  centre  to  the 
fun  or  moon,  to  the  force  of  gravity  at  the  earth’s  furface,  is 
known  ;  and  the  proportion  of  the  gravitation  of  the  earth’3 
centre  to  the  luminary,  to  the  difference  of  the  gravitations 
of  the  centre  and  of  the  furrace,  is  alio  known,  being  very 
nearly  the  proportion  of  the  diHance  of  the  luminary  to 
twice  the  radius  of  the  earth. 

Although  this  realonfng,  by  which  we  have  afeertained 
the  elliptical  form  of  the  watery  lpheroid,  be  fufficiently 
convincing,  it  is  very  imperfedt,  being  accommodated  to  one 


only  of  equilibrium,  viz . 

3T2 


the  equilibrium  of  the 
canals 
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canals  f  c  and  c  0 .  There  are  feveral  other  conditions  equal- 
}y  neceffary  to  which  this  lax  reafoning  will  not  apply, 
fuch  as  the  direction  of  the  whole  remaining  gravitation  in 
any  point  F.  This  mull  be  perpendicular  to  the  furface, 
dec.  & c.  Nor  will  this  mode  of  inveftigation  afeertain  the 
eccentricity  of  the  fnheroid  without  a  moll  intricate  pro- 
cefs.  We  muft  therefore  take  the  fubjeCt  more  generally, 
•and  Ihow  the  proportion  and  directions  of  gravity  in  every 
point  of  the  fpheroid.  We  need  not,  however,  again  de- 
monftrate  that  the  gravitation  of  a  particle  placed  any 
where  without  a  perfect  fpherical  (hell,  or  a  fphere  confin¬ 
ing  of  concentric  fpherical  fhclls,  either  of  uniform  denfity, 
or  of  denfities  varying- according  to  fome  fun 61  ion  of  the 
radius,  is  the  fame  as  if  the  whole  matter  of  the  (hell  cr 
fphere  were  collected  in  the  centre.  This  has  been  demon- 
ftrated  in  the  article  Astronomy.  We  need  only  remind 
the  reader  of  fome  conleqyences  of  this  theorem  which  are 
of  continual  ufe  in  the  prefect  inveftigation. 

iji *  The  gravitation  to  a  fphere  is  proportional  to  its 
quantity  of  matter  dircCtly,  and  to  the  tquare  0!  the  dillance 
of  its  centre  from  the  gravitating  particle  inverfely. 

2 d,  If  the  fpheres  be  homogeneous  and  of  the  lame  den- 
fity,  the  gravitations  of  particles  placed  on  their  fur  laces,  or 
at  ditlances  which  are  proportional  to  their  diameters,  are  as 
the  radii  ;  for  the  quantities  of  matter  are  as-  the  cubes  of 
the  radii,  and  the  attractions  are  inverfely  as  the  fquares  of 

r3 

the  radii;  and  theiefore  the  whole  gravitations  are  as~,or 
as  r. 

3^,  A  particle  placed  within  a  fphere  has  no  tendency  to 
the  matter  of  the  fliell  which  lies  without  it,  becaufe  its  ten¬ 
dency  to  any  part  is  balanced  by  an  oppoiite  tendency  to 
the  oppofite  part.  Therefore, 

4 tb,  A  particle  placed  any  where  within  a  homogeneous 
fphere  gravitates  to  its  centre  with  a  force  proportional  to 
its  diftancc  from  it. 

It  is  a  much  more  difficult  problem  to  determine  the  gra¬ 
vitation  of  particles  to  a  fpheroid.  To  do  this  in  general 
terms,  and  for  every  fituation  of  the  particle,  would  require 
a  train  of  propofitions  which  our  limits  will  by  no  means 
admit  ;  we  muft  content  ourfclves  with  as  much  as  is  necef- 
fary  for  merely  afcei  taining  the  ratio  of  the  axes.  This 
will  be  obtained  by  knowing  the  latio  of  the  gravitation  at 
the  pole  to  that  at  the  equator.  Therefore 

Let  N  m  S  q  N  (fig.  z)  be  a  feCtion  through  the  axis  of 
an  oblate  homogeneous  fpheroid,  which  differs  very  little 
from  a  fphere.  NS  is  the  axis,  m  q  is  the  equatorial  dia¬ 
meter,  O  is  the  centre,  and  NMSQJs  the  feCtion  of  the  in- 
feribed  fphere.  Let  P  be  a  particle  fituated  at  any  di- 
ftance  without  the  fphere  in  its  axis  produced  ;  it  is  re¬ 
quired  to  determine  the  gravitation  of  this  particle  to  the 
whole  matter  of  the  fpheroid  ? 

Draw  two  lines  PAC,  PBD,  very  near  to  each  other, 
cutting  off  two  fmall  arches  AB,  CD  ;  draw  GA^,  HB£, 
IC  c,  KD  d,  perpendicular  to  the  axis  ;  alfo  draw  OE  and 
AL  perpendicular  to  PAC,  and  OF  perpendicular  to  PD, 
cutting  PC  in /.  Join  O  A. 

Let  OA,  the  raaius  of  the  inferibed  fphere,  be  r,  and 
OP  the  diftance  of  the  gravitating  particle  be  d,  and  M  w, 
the  elevation  of  the  equator  of  the  fpheroid,  or  the  clliptici- 
ty,  be  f.  Alfo  make  AE=  x,  and  OEirjy,  ~yV* — 

Then  AE — BF  *  and  F f  zzyy  =  - 

Vr2— 

Suppofe  the  whole  figure  to  turn  round  the  axis  OP. 
The  little  fpace  AB  b  a  will,  generate  a  ring  of  the  redun¬ 
dant  matter  ^  fo  will  CD  d  c.  This  ring  may  be  confider- 


ed  as  confiding  of  a  number  of  thin  rings  generated  by  the- 
revolution  of  A  a .  The  ring  generated  by  A  a  is  equal  to  v 
a  parallelogram  whole  bafe  i9  the  circumference  deferibed 
by  A  and  whofe  height  is  A  a.  Therefore  let  c  be  the 
circumference  of  a  circle  whofe  radius  is  1.  The  ring  will 
be  A  a  X  c  X  AG.  But  becaufe  woN  is  an  arch  of  an- 
ellipfe,  we  have  Mm  :  A  a  zzl  MO  :  AG  =  r  :  AG,  and 
A.  Q  (? 

Aa  —  M  mX - ,  ==  —  AG.  Therefore  the  furfacc  of  this 


Tide 


ring  is  c  ~AG\ 

We  have  fuppofed  the  fpheroid  to  be  very  nearly  fpheri¬ 
cal,  that  is,  e  exceedingly  fmall  in  companion  ot  r.  This 
being  the  cafe,  all  the  particles  in  A  a,  and  conlequemly 
all  the  particles  in  the  ring  generated  by  the  revolution  of 
A  a,  will  attract,  the  remote  particle  P  with  the  fame  k>rce 
that  A  does  very  nearly.  We  may  fay  the  fame  thing  of 
the  whole  mattqr  of  the  ring  generated  by  the  revolution  of 
AB  be/.  This  attraction  is  exerted  in  the  direction  PA 
by  each  individual  particle.  But  every  aCtion  of  a  particle 
A  is  accompanied  by  the  aCtion  of  a  particle  A  in  the  di¬ 
rection  P  V.  Thefe  two  compofe  an  attraction  in  the  ci- 
region  PO.  The  whole  attraction  in  the  directions  fimikr 
6  \  C  ^ 

to  PA  Is  =  c  X  TWX  GH,  for  GH  meafures  the 

number  of  parallel  phtes  of  which  the  folid  ring  is  compofed. 

e 

This  being  dccompofcd  in  the  direction  PG  is  ==  c  Xgy*  X 


A  G2 .  P  G 


PAJ 


X  GH.  But 


AG2  OE2 

PA2  ~P02 


and 


PG 

PA 


Therefore  the  attraction  of  the  ring,  eftimated  in 


PE 
PO* 

e  OE2  PE 

the  direction  PO,  is  =zc  X  — X  - — 57=^ — X  GH. 

r  PO3 

Farther,  by  the  nature  of  the  circle,  we  have  HG  :  A  B 
=  AG  :  AO  ;  alfo  AB  :  EL  =  AO  :  OE.  But  PA  2 

x  PO 

AG  =  PO  :  OE,  and  OE  -  - — - .  Therefore 


AB  :  BL  =  AO : 


AG  .  PO 


PA 

=  AO.PA  :  PO.  AG 


PA 

Alfo  BL  :  LA  =  EO  :  EA, 

And  LA  :  F fz=z  PA  :  P J,  zzz  ultimately  PA  :  PE.  There¬ 
fore,  by  equality,  HG  :  F /  n-  AG  .AO.  PA.EO.  PA  t 
AO  .  PO  .  AG  .  EA  .  PE. 

Or  HG  :  F/  ~  EO  .  PA2 :  PO  .  E  A  .  PE. 

EO.  PA2 

And  HG  =  F/X  po  .  PETEA* 

Now  fubftitute  this  value  of  FIG  in  the  formula  exprek 

e 

fing  the  attraction  of  the  ring.  This  changes  it  to  c  ~  X 

OE2 .  PE  w  OE  .  PA1  e  _  OE  3 .  PA2 

PO3  X  PO  .  PE  .  EAX  orf  r  X  PO4  .  EA 
F L  In  like  manner,  the  attraction  of  the  ring  generated. 

<?  OE3 .  PC2 


X 


by  the  revolution  of  C T>  dc  is  c  ^  ^  po 


EA  X  *  f' 
OE3 

c—xFyXpQ^EA 


Therefore  the  attraction  of  both  is 

x  PamTFc2,  pa’Tpc5- 

PA2  +  PC2  ==  2  PE2  +  2  EA%  —  2  PE2  d-  2 

e  y ^  . .  — ^ 

fore  the  attraction  is  2  c  — z  X  F/  gr X  PE2  -j-  • 

r  cl  x 


But 
There- 
But  F/ 


"i'hereforc  F f  — 


•  V3  » 

^  X  =  y2*> 
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,  rr:  rl  x*  *  .  Therefore  the  attra&ion  of  the  two  rings  is 
zc—j 7  X  r2  ~x*  X  PE^fl-^X  *  .  But  PE1  ==  PO2  — 

r  a  * 

OE2,  “  dx  —  (r1  —  x1)  —  d1  —  r2  +  a;2.  Therefore  the 
attra<flion  of  the  two  rings  is 

2  c  rZ  ~  *' x  </2~ rl+  2  *  > = 2  c  Td* 

r\Px  —  r*  x  +  2  r2  x2  x  -  <i‘ x1  x+S  x2x  -  2x*x  =  2  C 
#  *  # 

X  r7  dz  x  4“  3  r~  x*  #  —  > 4  *  —  d2  xx  x  —  2  x4  x. 


The  attraction  of  the  whole  /hell  of  redundant  matter 
will  be  had  by  taking  the  fluent  of  this  formula,  which  is 


c  e,  and  the  gravitation  at  the  equator  is  *rr  +  T47^* 
Now  by  the  gravitation  towards  the  diflant  body  placed  in 
the  direction  of  the  polar  axis,  the  polar  gravitation  is  di- 
miniflied,  and  the  equatorial  gravitation  is  increafed  ;  and 
the  increafe  of  the  equatorial  gravitation  is  to  the  diminu¬ 
tion  of  the  polar  gravitation  as  NO  to  2  m  O.  Therefore 
if  the  whole  attraction  of  the  oblong  fpheroid  for  a  particle 
on  its  equator  be  to  the  force  which  the  diflant  body  exerts 
there,  as  G  to  P,  and  if  the  fpheroid  is  very  nearly  lphe- 
rical,  the  abfolute  weight  at  the  equator  will  be  -f  c  r  +-A- 
P 

c  e  +  j  c  r  ^r*.  And  the  abfolute  weight  at  the  pole  will 
2  P 

be  y  c  r  -{- yT  c  e  —  \cr  .  Their  difference  is  TTce-\+ 
P 

2rr  q. 


ana  then  make  xzzr.  This  gives  2  c  --*4-  (d1  r3  +  rs  — 

rs  —  |  dz  r3  — f  r5),  which  is  =  2  c  ~~  (4  d2r3 — f  r5), 

4c.  e  r2  4  r4 

=  "  *  To  tms  add  the  attraction  of  the  in- 

C 

fcribedfphere,  which  is  y-^r  ,  and  wc  have  the  attraction 

of  the  whole  fpheroid 

_m2cr3,4cer*  4  cer* 

~T  jr  +  t  t 

Cor.  1.  If  the  particle  P  is  fituated  precifely  in  N,  the 
pole  of  the  fpheroid,  the  attraction  of  the  fpheroid,  is  y 
c  r  — j—  jy  c  s. 

If  the  fpheroid  is  not  oblate,  but  oblong,  and  if  the 
greater  femiaxis  be  r,  and  the  deprellion  at  the  equator  be 
e,  the  analvfis  is  the  fame,  taking  e  negatively.  Therefore 
the  attraction  for  a  particle  in  the  pole,  or  the  gravitation 

a  particle  in  the  pole,  is  -f  cr  —  T8r  c  e. 

But  if  the  polar  femiaxis  be  r  -j-e,  and  the  equatorial  ra¬ 
dius  be  r,  fb  that  this  oblong  fpheroid  has  the  hme  axis 
with  the  former  oblate  one,  the  gravitation  of  a  particle  in 
the  pole  is  \  c  r  +  y-  c  e. 

Cor.  2.  If  a  number  of  parallel  planes  arc  drawn  perpen* 
dicular  to  the  equator  of  an  oblong  fpheroid,  whofe  longer 
femiaxis  is  r-fe,  and  equatorial  radius  r,  they  will  di¬ 
vide  the  fpheroid  into  a  number  of  fimilar  ellipfts  ;  and 
flnee  the  eilipfe  through  the  axis  has  r  -f-  e  and  r  for  its 
two  femiaxes,  and  the  radius  of  a  circle  of  equal  area  with 
this  ehpfe  is  a  mean  proportional  between  r  and  r  -f-  e,  and 
therefore  very  nearly  zz  r  - e,  when  e  is  very  fmall  in  com¬ 
panion  of  r,  a  particle  on  the  equator  of  the  oblong  fphe¬ 
roid  will  be  as  much  attracted  by  theie  circles  of  equal  areas, 
until  their  correfponding  eliipfes,  as  by  the  ellipics.  Now 
the  attraction  at  the  pole  of  an  oblate  fpheroid  was  y  rr-j- 
ir  c  e-  'I  hoefore  putting  4  f  in  place  of  e ,  the  attraCHon 
on  the  equator  of  the  oblong  fpheroid  will  be  equal  to  4  cr 

*f  A  c  e- 

Thus  we  have  afeertained  the  gravitations  of  a  particle 
fituated  in  the  pole,  and  of  one  fituated  in  the  equator,  of  a 
homogeneous  oblong  fpheroid.  This  will  enable  us  to  lolve 
the  following  problem  : 

If  the  panicles  of  a  homogeneous  oblong  fluid  fpheroid 
attract  each  other  with  a  force  inverfely  as  the  fquares  of 
their  diftances,  and  if  they  are  at  traded  by  a  very  diflant 
body  by  the  fame  law,  and  if  the  ratio  of  the  equatorial  gra- 
*ity  to  this  external  force  be  given  ;  to  find  what  mult  be 
the  proportion  of  the  femiaxis,  fo  that  all  may  be  in  equiii- 
brio,  and  the  fpheroid  preierve  its  form  ? 

Let  r  be  the  equatorial  radius,  and  r-f-e  be  the  polar  fe- 
zm&xis.  Then  the  gravitation  at  the  pole  m  is  |  c  r  -f> 


Now  if  we  fuppofe  this  fpheroid  to  be  compofed  of  fimi¬ 
lar  concentric  /hells,  all  the  forces  will  decreate  in  the  fame 
ratio.  Therefore  the  weight  of  a  particle  in  a  column 
reaching  from  the  equator  to  the  centre  will  be  to  the 
weight  of  a  limilarly  fituated  particle  of  a  column  reaching 
from  the  pole  to  the  centre,  as  the  weight  of  a  particle  at 
the  equator  to  the  weight  of  a  particle  at  the  pole.  But 
the  whole  v\  eights  of  the  two  columns  mud  be  equal,  that, 
they  may  balance  each  other  at  the  centie.  Their  lengths 
mufl  therefore  be  reciprocally  as  the  weights  of  limilarly  fi¬ 
tuated  particles  ;  that  is,  the  polar  femiaxis  mufl  be  to  the 
equatorial  radius,  as  the  weight  of  a  particle  at  the  equator 
to  the  weight  of  a  particle  at  the  pole.  Therefore  we  mult 
P  P 

have  -jy  c  s  — j—  2.  c  r  p  »  4  c  r  4*  iy  c  c  *—  it  c  r  ~y  •*•***•  sir* 

G  J  *  3  G 

P 

Hence  we  derive  =  e,  or  4G:  ijP-rif. 

I  Ins  determines  the  form  of  the  fluid  fpheroid  when  the  ra¬ 
tio  of  G  to  P  is  given. 

It  is  well  known  that  the  gravitation  of  the  moon  to  the 
earth  is  to  the  diflurbing  forceof  the  fun  1 78,725  to  1  very 
nearly.  The  lunar  gravitation  is  increafed  as  /he  approaches 
the  earth  in  the  reciprocal  duplicate  ratio  of  the  diftances. 
The  diflurbing  force  of  the  fua  diminifties  in  the  Ample  ra¬ 
tio  of  the  diftances ;  therefore  the  weight  of  a  body  on  the 
fur  lace  of  the  earth  is  to  the  diflurbing  force  of  the  Inn  on 
the  fame  bofy,  in  a  ratio  compounded  of  the  ratio  of 
1  78,725  to  1,  the  ratio  of  3600  to  1,  and  the  ratio  of  60 
to  1  5  that  is,  in  the  ratio  of  38604600  to  1.  If  the  mean 
radius  of  the  earth  be  20954^00  feet,  the  difference  of  the 
axis,  or  the  elevation  of  the  px>le  of  the  watery  fpheroid  pro¬ 
duced  by  the  gravitation  to  the  lun,  will  be  V  X 
feet,  or  very  nearly  244  inches.  This  is  the  tide  produced' 
by  the  fun  on  a  homogeneous  fluid  fpheie. 

It  is  plain,  that  it  the  earth  coufifts  of  a  folid  nucleus  of 
the  fame  denficy  with  the  water,,  the  form  of  the  felar  tide 
will  be  the  fame.  But  if  the  d entity  of  the  nucleus  be  dif¬ 
ferent,  the  form  of  the  tide  will  be  different,  and  will  de¬ 
pend  both  on  the  deafity  and  on  the  figure  of  the  nucleus. 

If  the  nucleus,  be  of  the  fame  form  as  the  furrounding 
fluid,  the  whole  will  flill  maintain,  its  form  with  the  fame 
proportion  of  the  axis.  Lf  the  nucleus  be  fpherical,  its  ac¬ 
tion  on  the  furrounding  fluid  will  be  the  fame  as  if  all  the 
matter  of  the  nucleus  by  which  it  exceeds  an  equad  bulk  of 
the  fluid  were  c  dlefted  at  the  centre.  In  this  cafe,  the 
ocean  cannot  maintain  the  fame  form  :  for  the  aftiou  of  this 
central  body  being  proportional  to  the  fquare  of  the  diftanee 
inverfely,  will  augment  the  gravity  of  the  equatorial  fluid 
more  than  it  augments  that  of  the  circumpolar  fluid  ;  and 
the  ocean,  which  was  in  equilibrio  (by  fuppofition),  mufl 
now  become  more  protuberant  at  the  poles.  It  may,  how* 
3.  ever* 


Tide, 

— 
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ever,  be  again  balanced  in  an  elliptical  form,  when  it  has  ac¬ 
quired  a  juil  proportion  of  the  axes.  The  procefs  for  de¬ 
termining  this  is  tedious,  but  precifely  fimilar  to  the  pre¬ 
ceding. 

If  the  denfity  of  the  nucleus  exceed  that  of  the  fluid  about 

— j-,  we  fhall  have  r  :  e  ~  G  :  3  P,  which  is  nearly  the  form 

5  * 

which  has  been  determined  for  the  earth,  by  the  menfura- 
tion  of  degrees'  of  the  meridian,  and  by  the  vibration  of  pen¬ 
dulums.  The  curious  reader  will  do  well  to  confult  the 
excellent  diffeitations  by  Clairaut  and  Bofcovich  on  the 
Figure  of  the  Earth,  where  this  curious  problem  is  treated 
in  the  inoft  complete  manner.  Mr  Bernoulli,  in  his  differ- 
tation  on  the  Tides,  has  committed  a  great  miflake  in  this 
particular.  On  the  other  hand,  if  the  nucleus  be  lefs  denfc 
than  the  waters,  or  if  there  b-  a  great  central  hollow,  the 
elevation  produced  by  the  fun  will  exceed  244  inches. 

It  is  needlels  to  examine  this  any  farther.  We  have 
colleded  enough  for  explaining  the  chief  affections  of  the 
tides. 

-It  is  known  that  the  earth  is  not  a  fphere,  but  fvvelled 
out  at  the  equator  by  the  diurnal  rotation.  But  the  change 
of  form  is  fo  very  fm?.ll  in  proportions  the  whole  bulk,  that 
it  cannot  fenhbly  affedt  the  change  of  form  afterwards  indu¬ 
ced  by  the  fun  on  the  waters  of  the  ocean.  For  the  dif- 
turbing  force  of  the  fun  would  produce  a  certain  protube¬ 
rance  on  a  fluid  fphere  ;  and  this  protuberance  depends  011 
the  ratio  of  the  diflirrbing  force  to  the  force  of  gravity  at 
the  furface  of  this  fphere.  If  the  gravity  be  changed  in 
any  proportion,  the  protuberance  will  change  in  the  lame 
proportion.  Therefore  if  the  body  be  a  lpheroid,  the 
protuberance  produced  at  any  point  by  the  fun  will 
increafe  or  diminilh  in  the  fame  proportion  that  the  gra¬ 
vity  at  this  point  has  been  changed  by  the  change  of 
foim.  Now  the  change  of  gravity,  even  at  the  pole  of  the 
terreflrial  fpheroid,  is  extremely  fmall  in  comparifon  with 
the  whole  gravity.  That  fore  the  change  produced  on  the 
lpheroid  will  not  fenfibly  differ  from  that  produced  on  the 
fphere  ;  and  the  elevations  of  the  waters  above  the  furface, 
which  they  would  have  affumed  independent  of  the  fun’s  ac¬ 
tion,  will  be  the  fame  on  the  fpheroid  as  on  the  fphere. 
For  the  fame  reafon,  the  moon  will  change  the  furface  al¬ 
ready  changed  by  the  lun,  in  the  fame  manner  as  fhe  would 
have  6hanged  the  furface  of  the  undifturbtd  ocean.  There¬ 
fore  the  change  produced  by  both  thele  luminaries  in  any 
place  will  be  the  fame  when  acting  together  as  when  afting 
Separately  ;  and  it  will  be  equal  to  the  fum,  or  the  differ¬ 
ence  of  their  fepaiate  changes,  according  as  thefe  would  have 
been  in  the  fame  or  in  oppofite  dire&ions. 

Let  us  now  confider  the  moil  interefling  circiimflances 
of  the  form  of  an  elliptical  tide,  which  differs  very  little 
from  a  fphere. 

Let  T  (fig.  2.)  be  a  point  in  the  furface  of  the  inferibed 
fphere,  and  let  Z  exprefs  the  angular  diflance  TOQJfom 
the  longer  axis  of  the  furrounding  lpheroid  &  m  N  q-  Let 
TR,  TW  be  perpendicular  to  the  equatorial  diameter  and 
to  the  axis,  fo  that  they  are  the  cofine  and  the  fine  of  TOQ_ 
to  the  radius  TO  or  QO.  Let  S'  <7  N  be  a  fedlion  of  the 
circumfcribed  fphere.  Draw  OT  cutting  the  fpheroid  in 
Z  and  the  circumfcnbed  fphere  in  t,  Alfo  let  s  on  be  a 
fedlion  of  a  fphere  which  lias  the  fame  capacity  with  the 
fpheroid,  and  let  it  cut  the  radius  in  r.  Then, 

1.  The  elevation  TZ  of  the  point  Z  of  the  fpheroid 
above  the  inferibed  fphere  is  cof.2  Z,  and  the  depref- 

fion  t  Z  below  the  circumfcribed  fphere  is  =  (T  q  X  line2  Z. 
Produce  R  f  till  it  meet  the  lurface  of  the  lpheroid  in  V. 
The  minute  triangle  VIZ  may  be  confidered  as  a  re&ili- 
ijeal,  right-angled  at  Z,  and  therefore  fimilar  to  OTR. 


Therefore  OT  s'  TR  =  TV  :  ’I  Z.  But  in  the  ellipfe  OQ, 
oi  OT  :  TR  =  Q?  :  TV.  Therefore  OT* :  TR*_  Oq : 

and  TZ  =  „  .  .  Q  ?  Z- 


TZ, 


OT* 


= 


X  cof.2  Z. 

And  in  the  very  fame  manner  it  may  be  fhown,  that  /Z 
—  Qj?  X  fn. 2  Z. 

2.  The  elevation  of  the  point  T  above  another  point  T', 
whofe  angular  dillance  TO  D  from  the  point  T  is  90°,  is 
=  X  cof.2  Z  —  fin, 2  Z.  Call  the  angle  QOV  Z'* 
Then  T'  Z'  =  Q_qX  col. 2  Z',  and  TZ  —  T,  Z'?L  Q_?X 
cof.2  Z — cof.2Z',  But  the  arch  QT7  is  the  complement 
of  Qj\  and  therefore  cof.*Z'  n:  fm.2  Z.  Therelore  TZ  — • 
T,  Z  =  xTo&Z^fa-z: 

3.  Q j)  ~  y  Q^.  For  the  inferibed  fphere  is  to  the 

fpheroid  as  OQjo  O  <7.  But  the  inferibed  fphere  is  to  the 
Iphere  son  as  OQ^to  O  0  h  Therefore  becaufe  the  fphere 
s  on  Is  equal  to  the  fpheroid  S  q  N,  we  have  O  q  = 

OQ_:  O  o3,  and  Oo  is  the  firll  of  two  mean  proportionals 
between  OQ_and  O  q.  But  \s  very  fmall  in  compan¬ 
ion  with  GQ^  T  herelore  Qj3  is  very  nearly  j  of 

Since  s  0  n  is  the  fphere  of  equal  capacity,  it  is  the  :onn 
of  the  undilhirbed  ocean.  The  bell  way  therefore  of  con¬ 
ceiving  the  changes  of  form  produced  by  the  fun  or  moon, 
or  by  both  together,  is  to  confider  the  elevations  or  depref- 
fions  which  they  produce  above  or  below  this  furface.  There¬ 
fore,  * 

4.  The  elevation  r  Z  of  the  point  Z  above  the  equicapa- 
cious  fphere  is  evidently  =  Q X  cof.2  Z  —  y  Q^q  Al¬ 
fo  the  depreflion  r'  Z  of  the  point  Z'  is  =  Q  q  X  lin.  2Z' 

-IQ^-  .  ... 

N.  ti.  Either  of  thefe  formulas  will  anfwer  for  either  the 
elevation  above,  or  the  deprdfion  below,  the  natural  ocean  : 
For  if  cof.2  Z  is  lefs  than  f,  the  elevation  given  by  the  for¬ 
mula  will  be  negative  ;  that  is,  the  point  is  below  the  natu¬ 
ral  furface.  In  like  manner,  when  fm.2  7J  is  lefs  than  y, 
the  depreflion  is  negative,  and  the  point  is  above  the  iur- 
face.  But  if  col.2Z  be  ==  -f,  or  fin.2Z  be  ^ie  P°^nt 

is  in  the  natural  furface.  This  marks  the  place  wheie  the 
fpheroid  and  the  equal  fphere  interledl  each  other,  viz  in 
P',  the  arch  P ’  0  being  540  44'  very  nearly,  and  P  S  = 
3  5°  1 6^ 

Let  S  reprefent  the  whole  elevation  of  the  pole  of  the 
folar  tide  above  its  equator,  or  the  difference  between  high 
and  low  water  produced  by  the  fun  ;  and  let  M  repiefent 
the  whole  elevation  produced  by  the  moon.  Let  x  and  y 
reprefent  the  zenith  diflances  of  the  fun  and  moon  with  re- 
ipe&  to  any  point  whatever  on  the  ocean.  Then  x  and  y 
will  be  the  arches  intercepted  between  that  point  and  the 
fummits  of  the  folar  and  lunar  tides.  1  hen  the  elevation 
produced  by  both  luminaries  in  that  plane  is  S  *  cof.2  x  — • 
y  S  +  M  *  cof.2j  —  y  M  ;  or,  more  concifely,  S  ■  cof.2  x  -j- 
M  •  cof.2 y  —  y  S  -f-  M,  and  the  depreflion  is  S  *  fm.2  x  -f- 

M  *  fm  2y  —  f  S  -f  M7 

Let  the  fun  and  moon  be  in  the  fame  point  of  the  hea¬ 
vens.  The  folar  and  lunar  tides  will  have  the  lame  axis; 
the  cofmes  of  x  andy  will  each  be  1,  and  the  elevation  at 
the  compound  pole  will  be  S  +  M  —  \  S  -f-  M  =  y  SgM. 
The  depreflion  at  any  point  90°  from  this  pole  will  be 
{  S  f  M,  and  the  whole  tide  is  S  4*  M. 

Let  the  moon  be  in  quadrature,  as  in  a  (%•  $)•  , 
appearance  at  s  will  be  known,  by  confiderinq  that  in  this 
place  the  cofine  of  x  is  1,  and  the  cofine  of  y  is  o.  JLhere- 
fore  the  elevation  at  s  rr  S  —  y  S  ~r  M,  =  y  S  —  y  M. 
The  depreflion  at  a  =  S  —  y  S  +  M  =  y  S  —  }  Mt 

The  difference  or  whole  tide  =  B  —  M. 

In 
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Tide  fn  like  manner,  the  whole  elevation  at  a  above  the  infcribed 
- '  fphere  is  M  —  S. 

Hence  we  fee  that  the  whole  tide,  when  the  moon  is  in 
quadrature,  is  the  difference  of  S  and  M.  We  alfo  fee, 
that  if  M  exceeds  S,  the  water  will  be  higher  at  a  than  at 
s.  Now  it  is  a  matter  of  obfervation,  that  in  the  quadra¬ 
tures  it  is  high  water  under  the  moon,  and  low  water  under 
the  fun.  It  is  alio  a  matter  of  obfervation,  that  in  the  'rfee 
ocean,  the  ebb  tide,  or  the  water  at  j,  immediately  under 
the  fun,  is  below  the  natural  furface  of  the  ocean.  Hence 
we  mu  ft  conclude,  that  -f  S  is  lefs  than  4  M,  or  that  M  is 
more  than  double  of  S.  This  agrees  with  the  phenomena 
of  nutation  and  preceffion,  which  feem  to  make  S  - \ 
of  M. 

In  all  other  pofitions  of  the  fun  and  moon,  the  place  of 
high  water  will  be  different.  It  is  high  water  where  the 
fum  of  the  elevations  produced  by  both  luminaries  above  the 
natural  ocean  is  greatcft  ;  and  the  place  of  lJw  water  is 
where  the  depreffion  below  the  natural  ocean  is  greateft. 
Therefore,  in  order  that  it  maybe  high  water,  we  mult  have 
S  •  cof.2  x  M  *  cof.2 y  —  jS  +  M  a  maximum  ;  or,  ne- 

S  +  M 

fgle<4ing  the  conftant  quantity  - - - ,  we  muft  have 

S  *  cof.2*  4-  M  •  cof.2y  a  maximum. 

In  like  manner,  to  have  low  water  in  a  place  where  the 
zenith  diftances  of  the  fun  and  moon  are  v  and  w9  we  muft 
have  S  *  fm*2  v  ft-  M  fin.2  iu  a  maximum. 

Lemma  I.  If  wc  confidei  the  fines  and  cofines  of  angles 
as  numeral  fractions  of  the  radius  i,  then  we  have  cof.2Z 
—  4-  I  cof.2  Z,  and  I’m.2  Z  -  I  —  I  cof.2Z. 

Let  a  ms  (fig.  3. )  be  a  quadrant  of  a  circle  of  which  O 
1  is  the  centre,  and  O  j  is  the  radius.  On  O  s  defcribe  the 
femicircle  OMS,  cutting  O  m  in  M  Draw  jM,  and  pro¬ 
duce  it  till  it  cut  the  quadrant  in  n.  Alfo  draw  MC  to 
the  centre  of  the  femicircle,  and  MD  and  n  d  perpendicular 
to  O  j*. 

It  is  plain  that  s  M  is  perpendicular  to  OM  ;  and  if  O  s 
be  radius,  s  M  is  the  fine  of  the  angle  s  OM,  which  we  may 
call  Z  ;  OM  is  its  cofine  :  and  becaufe  Os:  O M  —  OM  : 
OD,  and  O  s  :  OD  O  s  2  1  OM2,  and  OD  may  reprcfent 
cof.2Z  Now  OD  —  OC  4-  CD.  If  0/=i,thenOC 
=  4.  CD  ~  CM  •  cof.  MCD,  -  CM  •  cof.  2  MOD,  = 
4  *  cof.  2  Z.  Therefore  coi.  2  Z  —  4  4"  i  cof.  2  Z, 

In  like  manner,  becaufe  O  s  :  s  M .  —  s  M  :  s  D,  s  D  is  zr 
fm  2Z.  This  is  evidently  =  4  —  1  cof  2  Z. 

Lemma  2.  Cof.2  Z — fin.2  Z.  =  cof.  :  Z.  For,  becaufe 
s  M  is  perpendicular  to  OM,  the  arch  s  n  is  double  of  rhe 
arch  s  m9  and  becaufe  MD  is  parallel  to  nd9  s  d  is  =:  2  s  D, 
and  r/D  — :  fin.2  Z  Therefore  O  d  _ r  cof.‘  Z  —  fin.2Z. 
But  O  d  is  the  cofine  of  n  s9  c=  cof.  2  Z,  and  cof.  2Z  — 
fm. 2  Z  rz  col  2Z. 

By  the  firft  Lemma  we  fee,  that  in  order  that  there  may 
be  high  water  at  any  place,  when  the  zenith  diftances  of 
the  fun  and  moon  are  *  and  y,  we  muft  have  S  *  cof.  2  *  -J* 
M  •  cof  2  y  a  maximum. 

That  this  may  be  the  cafe,  the  fluxion  of  this  formula 
muft  be  =:  o.  Now  we  know  that  the  fluxions  of  the  co¬ 
fines  of  two  arches  are  as  the  fines  of  thofe  arches  Therefore 
we  muft  have  8  •  fin  2  *  ■+-  M  •  fin.  2 y  o,  or  S  *  fin.  2  sc 
zz  —  M  '  fin.  2  y9  which  gives  us  fin.  2  *  :  fin.  2 y  __  M  :  8. 

In  like  manner,  the  place  of  low  water  requires  fin.  2  v  : 
fin.  2  av  z:  M  :  S. 

Fiom  this  laft  circumftance  we  learn,  that  the  place  of 
low  water  is  o,  removed  9  j°  from  the  place  of  high  water  ; 
whereas  we  might  have  expeCted,  that  the  fpheroid  would 
have  been  moft  protuberant  on  that  fide  on  which  the  moon 
is :  For  the  fines  of  2  <v  and  of  2  w  have  the  fame  propor¬ 
tion  with  the  fines  of  2  *  and  of  2  y.  Now  we  know  that 
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the  fine  of  the  double  of  any  arch  is  the  fame  with  the  fine 
of  the  double  of  its  complement.  Therefore  if  low  water' 
be  really  diftant  90  from  high  wate**,  we  fhall  have  fin.  2  x  ; 
fin.  2  y  =.  fin.  2  v  :  fin.  2  w.  But  if  it  is  at  any  other  place, 
the  fines  cannot  have  this  proportion. 

Now  let  /  be  the  point  of  the  earth’s  furface  which  has 
the  fun  in  tlfc  zenith,  and  m  the  point  which  has  the  moon 
in  the  zenith.  Let  h  be  any  other  point.  Draw  0/6 
cutting  the  femicircle  OM  /  in  H.  Make  CM  to  CS  as 
the  difturbing  force  of  the  moon  to  that  of  the  fun  ;  and 
draw  S  v  parallel,  and  S /,  Mr  perpendicular  to  F1H'. 
Join  MH  and  MIT.  The  angje  IiC/  is  double  of  the 
angle  HO  s9  and  MCH  is  double  of  MIL  FI,  nr  of  its  equal 
MO  FI.  Becaufe  H  MH  is  a  femicircle,  HM  is  perpendi¬ 
cular  to  MO.  Therefore  i;  HH  be  eordidered  as  radius, 
HM  is  the  fine,  and  H  M  is  the  cofine  of  MH  H.  And 
C  r  is  MC  *  cof.  2 js  zz  M  *  cof.  2 y.  And  C  /  is  SC  * 
cof.  2  *.  Therefore  t  r  or  S  v  is  S  *  cof.  2*4 -  M  •  cof. 

2  y.  Therefore  tr  or  S  v  will  exprefs  the  whole  difference 
of  elevation  between  h  and  the  points  that  are  90  decrees 
from  it  on  either  fi  le  (by  Lemma.  2.)  ;  and  if  h  be  the  place 
of  high  water,  it  will  exprefs  the  whole  tide,  becaufe  the- 
high  and  low  waters  weie  ftiown  to  be  90°  afunder.  But 
when  h  is  the  place  of  high  wader,  S  v  is  a  maximum.  Be¬ 
caufe  the  place  of  the  moon,  and  thererore  the  point  M,  is 
given,  8  v  will  be  a  maximum  when  it  coincides  with  SM, 
and  CH  is  parallel  to  SM. 

This  fu  igefted  to  11s  the  following  new,  and  not  inele¬ 
gant,  iolution  of  the  problem  for  determining  the  place  of 
high  water. 

Let  j  Q j^qs  (fig.  4.  and  9.)  be  a  feCtion  of  the  terra¬ 
queous  globe,  by  a  plane  palling  through  the  fun  and  moon,, 
and  let  O  be  its  centre.  F,tt  s  be  the  point  which  is  imme¬ 
diately  under  the  fun,  and  m  the  place  immediately  under 
the  moon.  Bifetft  O  s  in  C,  and  defcribe  round  C  the  circle 
OM  s  LO,  cutting  O  m  in  M.  ‘Fake  C  s  to  reprelent  the 
difturbing  force  of  the  moon,  and  make  C  s  to  CS  as  the 
force  of  the  moon  to  that  of  the  fun  fupoofing  this  ratio  to 
be  known).  Join  MS,  and  draw  CH  parallel  to  it.  Draw 
OH  />,  and  /OL/  perpendicular  to  it.  And  laftly,  draw 
Cl  peipendicular  to  SM.  Then  we  fay  that  m  and  its  op- 
pofite  m'  are  the  places  ot  high  water,  l  and  /'  are  the  places 
of  low  water,  MS  is  the  height  of  the  tide,  and  MI,  SI 
are  the  portions  ot  this  tide  produced  by  the  moon  and 
fun. 

For  it  is  plain,  that  in  this  cafe  the  line  S  v  of  the  laft 
propofition  coincides  with  MS,  and  is  a  maximum.  We 
may  alfo  obferve,  that  MC  :  CS ■=  fin.  MSC  :  fin.  SMC,  22: 
fin.  HCS  :  fm.  MCH,  =  fin  2  h  O j  .*  fin.  2  h  O  m9  ^ .  fin.. 

2  x  :  fin  2 y9  or  M  :  S  —  fin.  2  *  :,fm.  2 y9  agreeably  to  what 
was  required  for  the  maximum. 

It  is  alio  evident,  that  Ml  ~  MC  *  cof.  CMI,  —  M*  cof. 

2 y9  and  SI  ^C  *  cof.  ISC,  —  8  *  cof.  2  x  ;  and  therefore 
MS  is  the  difference  oF  elevation  between  h  and  the  points 
/  and  /',  which  are  ocQ  from  it,  and  is  therefore  the  place  of 
low  water ;  that  is,  MS  is  the  whole  tide. 

The  elevation  of  every  other  point  may  be  determined  in 
the  fame  way,  ^and  thus  may  the  form  of  the  fpheroid  be 
completely  determined. 

If  we  fuppofe  the  figure  to  reprefent  a  fe&ioft  through 
the  earth's  equator  (which  is  the  cafe  when  the  fun  and 
moon  are  in  the  equator),  and  farther  fuppofe  the  two  lu¬ 
minaries  to  be  in  conjunction,  the  ocean  is  an  oblong  iphe- 
roid,  whofe  axis  is  in  the  line  of  the  fyzigies,  and  whole 
equator  coincides  with  the  fix  hour  circle.  But  if  the  moon 
be  in  any  other  point  of  th.e  equator,  the  figure  of  the  ocean 
will  be  very  complicated.  It  will  not  be  any  figure  of  re¬ 
volution  3  becaufe  neither  its  equator  (or  moft  depreffed 

part), 


rye. 
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part),  nor  Its  meridians,  are  circles.  The  moft  deprefied 
part  of  its  equator  will  be  in  that  fe&ion  through  the  axis 
which  is  perpendicular  to  the  plane  in  which  the  luminaries 
are  fituated.  And  this  greatell  depieflion,  and  its  fhorteft 
equatorial  diameter,  will  be  conftant,  while  its  other  dimen. 
fions  vary  with  the  moon’s  place.  We  need  not  inquire 
more  minutely  into  its  form  ;  and  it  is  fufficient  to  know, 
that  all  the  fedtions  perpendicular  to  the  plane  palling  thro* 
the  fun  and  moon  are  ellipfes. 

This  conftru&ion  will  afford  us  a  very  fimple,  and,  we 
hope,  a  very  perfpicnous  explanation  of  the  chief  phenome¬ 
na  of  the  tides.  The  well  informed  reader  will  be  pleafed 
with  obferving  its  coincidence  with  the  algebraic  folution  of 
the  problem  given  by  Daniel  Bernoulli,  in  his  excellent  dif- 
fertation  on  the  Tides,  which  fhared  with  M‘Laurin  and 
Euler  the  prize  given  by  the  Academy  of  Sciences  at  Paris, 
and  with  the  cafe  and  perfpicuity  with  which  the  pheno¬ 
mena  are  deducible  from  it,  being  in  feme  lort  exhibited  to 
the  eye. 

In  our  application,  we  fhall  begin  with  the  fimplefl  cafes, 
and  gradually  introduce  the  complicating  circnmflances 
which  accommodate  the  theory  to  the  true  ftate  of  things. 

We  begin,  therefore,  by  fuppofing  the  earth  coveted,  to 
a  proper  depth,  with  water,  forming  an  ocean  concentric 
with  its  folid  nucleus. 

In  the  next  place,  we  fuppofe  that  this  ocean  adopts  in 
an  inftant  the  form  which  is  confident  with  the  equilibrium 
of  gravity  and  the  dillurbing  forces. 

Thirdly,  We  fuppofe  the  fun  ftationary,  and  the  moon 
to  move  eaftward  from  him  above  i2|°  every  day. 

Fourthly ,  Wr e  fuppofe  that  the  folid  nucleus  turns  round 
its  proper  axis  to  the  eaffward,  making  a  rotation  in  24  fo- 
lar  hours.  Thus  any  place  of  obfervation  will  fuccefiively 
experience  all  the  different  depths  of  water. 

Thus  we  fhall  obtain  a  certain  Succes  sion  of  pheno¬ 
mena,  precifely  fimilar  to  the  fuccefiion  obferved  in  nature, 
with  this  foie  difference,  that  they  do  not  correfpond  to 
the  contemporaneous  iituations  of  the  fun  and  moon.  When 
we  fhall  have  accounted  for  this  difference,  we  fhall  pre¬ 
fume  to  think  that  we  have  given  a  juft  theory  of  the 
tides. 

We  begin,  with  the  fimpleil  cafe,  fuppofing  the  fun  and 
moon  to  be  always  in  the  equator.  Let  the  feries  begin 
with  the  fun  and  moon  in  conjun&ion  in  the  line  O  s .  In 
this  cafe  the  points  j,  m ,  and  h  coincide,  and  we  have  high 
water  at  (2  o’clock  noon  and  midnight. 

While  the  moon  moves  from  s  to  Q^O  m  cuts  the  upper 
femicfrcle  in  M ;  and  therefore  CH,  which  is  always  paral¬ 
lel  to  MS,  lies  between  MC  and  C  Therefore  h  is  be¬ 
tween  m  and  s,  and  we  have  high  water  after  1 2  o’clock, 
but  before  the  moon’s  fouthing.  The  fame  thing  happens 
while  the  moon  moves  from  0  to  y,  during  her  third  quar¬ 
ter. 

But  while  the  moon  moves  from  her  firft  quadrature  in 
Q^to  oppofition  in  o  (as  in  fig.  5.),  the  line  m  Q  drawn 
from  the  moon’s  place,  cuts  the  lower  femicircle  in  M  and 
CH,  parallel  to  SM,  again  lies  between  M  and  s ,  and  there¬ 
fore  h  lies  between  m  and  0.  The  place  of  high  water  is 
to  the  eaftward  of  the  moon,  and  we  have  high  water  after 
the  moon’s  fouthing.  The  fame  thing  happens  while  the 
the  moon  is  moving  from  her  laft  quadrature  in  q  to  the 
next  fyzigy.  In  ftiort,  the  point  H  is  always  between  M 
and  j,  and  the  place  of  high  water  is  always  between  the 
moon  and  the  neareji  fyzigy.  The  place  of  high  water 
overtakes  the  ir.oon  in  each  quadrature,  and  is  overtaken  by 
the  moon  in  each  fyzigy.  Therefore  during  the  firft  and 
third  quarters,  the  place  of  high  water  gradually  falls  be¬ 
hind  the  moon  for  fome  time,  and  then  gains  upon  her 


again,  fo  as  to  overtake  her  in  the  next  quadrature.  But 
during  the  fecond  and  fourth  quarters,  the  place  of  high 
water  advances  before  the  moon  to  a  certain  diftance,  and 
then  the  moon  gains  upon  it,  and  overtakes  it  in  the  next 
fyzigy. 

If  therefore  we  fuppofe  the  moon  to  advance  uniformly 
along,  the  equator,  the  place  of  high  water  moves  unequally, 
floweft  in  the  times  of  new  and  full  moon,  and  fwifteft  in  the 
time  of  the  quadratures.  There  muft  be  fome  intermediate 
fituations  where  the  place  of  high  water  neither  gains  nor 
lofes  upon  the  moon,  but  moves  with  the  fame  velocity. 

The  rate  of  motion  of  the  point  h  may  be  determined  as 
follows  :  Draw  C  i,  S  n ,  making  very  fmall  and  equal  angles 
with  HC  and  MS.  Draw  n  C,  and  about  S,  with  the  di¬ 
ftance  S  n ,  deferibe  the  arch  n  *>,  which  may  bs  confidered 
as  a  ftraight  line  perpendicular  to  n  S,  or  to  MS. 

Then,  becaufe  SM  and  S  n  are  parallel  to  CH  and  C  r, 
the  points  a  and  i  are  contemporaneous  Iituations  of  M  and 
H,  and  the  arches  n  M,  i  H,  are  in  the  ratio  of  the  angular 
motions  of  m  and  h.  Alfo,  becaufe  n  v  and  n  M  are  perpen¬ 
dicular  to  n  S  and  n  C,  the  angle  v  n  M  is  equal  to  the  angle 
S  n  C,  or  SMC.  Alfo,  becaufe  the  angles  ni)M  and  MIC 
are  right  angles,  and  the  angles  vn  M,  CMI,  are  alfo  equal, 
the  triangles  v  n  M,  CMI,  are  fimilar.  Therefore 
n  M  :  n  v  zz  MC  :  MI,  And 

n  v  :  iH  =  n  S  :  i  C,  or  =r  MS  :  MC  ;  therefore 

n  M  :  i  H  =  MS  :  MI.  Therefore  the  angular  mo¬ 
tion  of  the  moon  is  to  the  angular  motion  of  the  place  of 

high  water  as  MS  to  MI. 

Therefore,  when  M  S  is  perpendicular  to  SC,  and  the 
point  I  coincides  with  S,  the  motion  of  high  water  is  equal 
to  that  of  the  moon.  But  when  M'S  is  peipendicular  SC, 
H'C  is  alfo  perpendicular  to  C  s ,  and  the  angle  h'  O  s  is 
4  ;0,  and  the  high  water  is  in  the  odfant.  While  the  moon 
paffes  from  s  to  rn' ,  or  the  high  water  from  s  to  h ',  the 
point  I  falls  between  M  and  S,  and  the  motion  of  high  wa¬ 
ter  is  flower  than  that  of  the  moon.  The  contrary  obtains 
while  the  moon  moves  from  m'  to  Q,  or  the  high  water  from 
the  o£ant  to  the  quadrature. 

It  is  evident,  that  the  motion  of  h  in  the  third  quarter  of 
the  lunation,  that  is,  in  pafiing  from  d  to  q ,  is  fimilar  to  its 
motion  from  s  to  CL  Alfo,  that  its  motion  from  Q_t0  0 
muff  retard  by  the  lame  degrees  as  it  accelerated  in  pafiing 
fiom  s  to  Q_,  and  that  its  motion  in  the  laft  quarter  from 
q  to  s  is  fimilar  to  its  motion  from  Qjio  0 . 

At  new  and  full  moon  the  point  I  coincides  with  C,  and 
the  point  M  coincides  with  s.  Therefore  the  motion  of 
the  high  water  at  full  and  change  is  to  the  motion  of  the 
moon  as  s  C  to  s  S.  But  when  the  moon  is  in  quadrature, 
I  coincides  with  C,  and  M  with  0 .  Therefore  the  motion 
of  the  moon  is  to  that  of  high  water  as  OS  to  OC  or  s  C. 
Therefore  the  motion  of  high  water  at  full  and  change  is  to 
its  motion  in  the  quadratures  as  OS  to  S  s9  or  as  the  dif¬ 
ference  of  the  difturbiiig  forces  to  their  fum.  The  motion 
of  the  tide  is  therefore  floweft  in  the  fyzigies  and  fwifteft  in 
the  quadratures ;  yet  even  in  the  fyzigies  it  paffes  the  fun 
along  with  the  moon,  but  more  flowly. 

Let  the  interval  between  the  morning  tide  of  one  day 
and  that  of  the  next  day  be  called  a  tide-day.  ^This  is  al¬ 
ways  greater  than  a  folar  day,  or  24  hours,  becaufe  the  place 
of  high  water  is  moving  falter  to  the  eaftward  than  the  fun. 
It  is  lefs  than  a  lunar  day,  or  24I1  50',  while  the  high  water 
paffes  from  the  fecond  to  the  third  o<ftant,  or  from  the  fourth 
to  the  fiift.  It  is  equal  to  a  lunar  day  when  high  water  is 
in  the  o<ftants,  and  it  exceeds  a  lunar  day  while  high  water 
paffes  from  the  firft  to  the  fecond  otlant,  or  from  the  third 
to  the  fourth. 

The  difference  between  a  folar  day  and  a  tide  day  is 

called, 
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Tick,  called  the  priming  or  the  retardation  of  the  tides.  This 
v  13  evidently  equal  to  the  time  or  the  earth’s  describing  in 
its  rotation  an  angle  equal  to  the  motion  of  the  high  water 
in  a  day  from  the  fun.  The  fmalleft  of  thefe  retardations 
is'to  the  greatest  as  the  difference  of  the  diflurbing  forces 
to  their  fum.  Ot  all  the  phenomena 'of  the  tides,  this  feems 
liable  to  the  feweft  and  mod  inconfiderable  derangements 
from  local  and  accidental  circumllances.  It  therefore  af¬ 
fords  the  beft  means  for  determining  the  proportion  of  the 
dill urbing  forces.  By  a  companion  of  a  great  number  of 
oblervations  made  by  Dr  Mafkelyne  at  St  Helena  and  at 
Barbadoes  (places  fituated  in  the  open  fca),  it  appears  that 
the  fhortefl  tide-day  is  24I1.  37',  and  the  longed  is  25  b.  27'. 
This  gives  M  —  S  :  M  -f-  S  ==  37  :  87,  and  S  :  M  =  2  : 
4,96;  which  differs  only  1  part  in  124  from  the  propor¬ 
tion  of  2  to  5,  which  Daniel  Bernoulli  colledicd  from  a  va¬ 
riety  of  different  observations.  We  fhall  therefore  adopt 
the  proportion  of  2  to  5  as  abundantly  exadt.  It  alfo  agrees 
exa&ly  with  the  phenomena  of  the  nutation  of  the  earth’s 
axis  and  the  preceflion  of  the  equinoxes  ;  and  the  aflrono- 
mevs  afledt  to  have  deduced  this  proportion  from  thefe  phe¬ 
nomena.  But  an  intelligent  reader  of  their  writings  will  per¬ 
ceive  more  finefle  than  judice  in  this  aflertion.  The  nuta¬ 
tion  and  preceflion  do  not  afford  phenomena  of  which  we 
can  aflign  the  fhare  to  each  luminary  with  fuflicient  preci¬ 
sion  for  determining  the  pimportion  of  their  didurbing 
forces  ;  and  it  is  by  means  or  many  arbitrary  combinations, 
and  without  neceflity,  that  D’Alembert  has  made  out  this 
ratio.  Wc  cannot  help  being  of  opinion,  that  D’Alembert 
has  accommodated  his  didribution  of  the  phenomena  to  this 
ratio  of  2  to  5,  which  Daniel  Bernoulli  (the  bed  philofo- 
pher  and  the  mod  candid  man  of  that  illudrious  family  of 
mathematicians)  had,  with  fo  much  fagacity  an  !  judnefs  of 
inference,  deduced  from  the  phenomena  of  the  tides.  D’A¬ 
lembert  could  not  but  fee  the  value  of  this  inference  ;  but 
he  wanted  to  fhow  his  own  addrefs  in  deducing  it  proprio 
rnarte  forfooth  from  the  nutation  and  preceflion.  His  pro¬ 
cedure  in  this  rcfembles  that  of  his  no  lefs  vain  countryman 
De  la  Place,  who  aftedts  to  be  highly  pleafed  with  finding 
that  Mr  Bode’s  difeovery  that  Meyer  had  feen  the  Geor- 
gium  Sidus  in  17 56,  perfectly  agreed  with  the  theory  of  its 
motions  which  he  (De  la  Place)  bad  deduced  from  his  own 
tlo&rines.  Any  well  informed  mathematician  will  fee,  that 
De  la  Place’s  data  afforded  no  fuch  precifion  ;  and  the 
hook  on  the  Elliptical  Motions  of  the  Planets,  to  which  he 
•alludes,  contains  no  grounds  for  his  inference.  This  obser¬ 
vation  we  owe  to  the  author  of  a  paper  on  that  fubjedt  in 
the  Tranfadfions  of  the  Royal  Society  of  Edinburgh. 
We  hope  that  our  readers  will  excufe  this  occafional  ob- 
fe  ration,  by  which  we  wifh  to  do  judice  to  the  merit  of 
a  modefl  man,  and  one  of  the  greatefl  philofophers  of  his 
time.  Our  only  claim  in  the  prefent  differtation  is  the  ma¬ 
king  his  excellent  performance  on  the  tides  acceflible  to 
an  Englifh  reader  not  much  verfant  in  mathematical  refeavch- 
es  5  srid  "  ^  are  forry  that  our  limits  do  not  admit  any  thinp** 
more  than  a  fketch  of  it.  But  to  proceed, 

A /Turning  2:5  as  the  ratio  of  SC  to  CM',  we  have  the* 
angle  CM'S  =.  230  34'  nearly,  and  1 n'  0  If  ==  1  1 0  47'  ;  and 
this  is  the  greatefl:  difference  between  the  moon’s  place  and 
the  place  of  high  water.  And  when  this  obtains,  the  moon’s 
elongation  ml  0  s  is  56°  47'  from  the  nearefl  fyzfgy.  Hence 
it  follows,  that  while  the  moon  moves  uninformly  from  56° 
47r  "eft  elongation  to  56°  47'  eaft,  or  from  123°  13'  eaft 
to  123°  \  3'  weft,  the  tide  day  is  fhorter  than  the  lunar  day; 
and  while  fhe  moves  from  56°  47'  eaft  to  1230  1 3%  or  from 

1 2  3°  x3'  weft  to  36°  47',  the  tideway  is  longer  than  the  lu¬ 
nar-day. 
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We  now  fee  the  reafon  why 

- - The  fvvelling  tides  obey  the  moon. 

The  time  of  high  water,  when  the  fun  and  moon  are  in 
the  equator,  is  never  more  than  47  minutes  different  from 
that  of  the  moon’s  fouthmg  (4-  or  —  a  certain  fixed  quan¬ 
tity,  to  be  determined  once  for  all  by  obfervation. ) 

It  is  now  an  eafy  matter  to  determine  the  hour  of  high 
water  correfponding  to  any  pofition  of  the  fun  and  moon  in 
the  equator.  Suppofe  that  on  the  noon  of  a  certain  day 
the  moon’s  diftance  from  the  fun  is  ms.  The  conftr.ueHon 
ot  this  problem  gives  us  s  b,  and  the  length  of  the  tide  day. 
Call  this  T.  Then  fay  360*  :  s  m  zz  T  :  /,  and  t  is  the  hour 
of  high  water. 

Or,  if  we  choofc  to  refer  the  time  of  high  water  to  the 
moon’s  fouthing,  we  rauft  find  the  value  of  mh  at  the  time 
of  the  moon’s  fouthing,  and  the  difference  d  between  the 
tide  day  and  a  mean  lunar  day  L,  and  fay  360  :  m  h  zz  d  : 
the  time  of  high  water  before  the  moon’s  fouthing  in  the 
firft  and  third  quarters,  but  after  it  in  the  fecond  and  fourth. 
rl  he  following  table  by  Daniel  Bernoulli  exhibits  thefe 
times  for  every  icth  degree  of  the  moon’s  elongation  from 
the  fun.  The  firft  or  leading  column  is  the  moon’s  elon¬ 
gation  from  the  fun  or  from  the  point  of  oppofition.  The 
fecon.d  column  is  the  minutes  of  time  between  the  moon’s 
fouthing  and  the  place  of  high  water.  The  marks  —  and 
4~  diftinguifli  whether  the  high  water  is  before  or  after  the 
moon’s  fouthing.  The  third  column  is  the  hour  and  mi¬ 
nute  of  high  water.  But  we  mult  remark,  that  the  firft: 
column  exhibits  the  elongation,  not  on  the  no6n  of  any  day. 


Tide. 


but  at  the  very 
columns  expreis 
riations. 


time  of  high  water.  ’The  two  remaining 
the  heights  of  the  tides  and  their  daily  va- 
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60 

46  r- 

3-x3  i 

610 

7° 

4°i— 

3-S9l 

8° 

25  — 

4-55 

453 
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1 10^ 

4°t  + 
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9-25 
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987 
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62 

81 
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24 

65 
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62 

38 
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the  low  water  confti- 
Tltis  is  the  interefl- 


Thc  height  of  high  water  above 
tutes  what  is  ufually  called  the  tide. 

ing  circumilance  in  pradlice.  Many  circumftances  render  it 
almoft  impoffible  to  fay  what  is  the  elevation  of  high  water 
above  the  natural  furface  of  the  ocean.  In  many  places  the 
furface  at  low  water  is  above  the  natural  furface  of  the 
ocean.  This  is  the  cafe  in  rivers  at  a  great  diftance  from 
3  U  their 
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Tide*  their  mouths.  This  may  appear  abfurd,  and  is  certainly 
very  paradoxical  ;  but  it  is  a  fad  eftablifhed  on  the  mod 
unexceptionable  authority.  One  inftance  fell  under  our 
own  obfervation.  The  low  water  mark  at  fpring  tide  in 
the  harbour  of  Alloa  was  found  by  accurate  levelling  to  be 
three  feet  higher  than  the  top  oF  the  (lone  pier  at  Leith, 
which  is  feveral  feet  above  the  high  water  mark  of  this  har¬ 
bour.  A  little  attention  to  the  motion  of  running  waters 
will  explain  this  completely.  Whatever  checks  the  motion 
of  water  in  a  canal  mud  raife  its  furface.  Water  in  a  canal 
runs  only  in  confequence  of  the  declivity  of  this  furface  : 
(See  River).  Therefore  a  flood  tide  coming  to  the 
mouth  of  a  river  checks  the  current  o£  its  waters,  and  they 
accumulate  at  the  mouth.  This  checks  the  current  farther 
up,  and  therefore  the  waters  accumulate  there  alfo  ;  and  this 
checking  of  the  dream,  and  confequent  riling  of  the  waters, 
is  gradually  communicated  up  the  river  to  a  great  didance. 
The  water  rifes  everywhere,  though  its  furface  dill  has  a 
Hope.  In  the  mean  time,  the  flood  tide  at  the  mouth  pafies 
by,  and  an  ebb  fucceeds.  This  mud  accelerate  even  the 
ordinary  courfe  of  the  river.  It  will  more  remarkably  acce¬ 
lerate  the  river  now  railed  above  its  ordinary  level,  becaufe 
the  declivity  at  the  mouth  will  be  fo  much  greater.  There¬ 
fore  the  waters  near  the  mouth,  by  accelerating,  will  fink 
in  their  channel,  and  increafe  the  declivity  of  the  canal  be¬ 
yond  them.  This  will  accelerate  the  waters  beyond  them  ; 
and  thus  a  dream  more  rapid  than  ordinary  will  be  produ- 
ced  along  the  whole  river,  and  the  waters  will  fink  below 
their  ordinary  level.  Thus  there  will  be  an  ebb  below  the 
ordinary  furface  as  well  as  a  flood  above  it,  however  Hoping 
that  furface  may  be. 

Hence  it  follows,  that  we  cannot  tell  what  is  the  natural 
furface  of  the  ocean  by  any  observations  made  in  a  river, 
even  though  near  its  mouth.  Yet  even  in  rivers  we  have 
regular  tides,  fubje&ed  to  all  the  varieties  deduced  from 
this  theory. 

We  have  feen  that  the  tide  is  always  proportional  to  MS. 
It  1*3  greateft  therefore  when  the  moon  is  in  conj undiion  or 
oppofition,  being  then  S  s ,  the  fum  of  the  feparate  tides 
produced  by  the  fun  and  moon.  It  gradually  decreafes  as 
the  moon  approaches  to  quadrature  ;  and  when  flic  is  at  Q_ 
or  q,  it  is  SO,  or  the  difference  of  the  feparate  tides.  Sup- 
pofing  S  s  divided  into  icoo  equal  parts,  the  length  of  MS 
is  expreffed  in  thefe  parts  in  the  fourth  column  of  the  fore¬ 
going  table,  and  their  differences  are  expreffed  in  the  fifth 
column. 

We  may  here  obferve,  that  the  variations  of  the  tides  in 
equal  fmall  times  are  proportional  to  the  fine  of  twice  the 
diftance  of  the  place  of  high  water  from  the  moon.  For 
iince  M  n  is  a  conftant  quantity,  on  the  fuppofition  of  the 
moon’s  uniform  motion,  M  d  is  proportional  to  the  variation 
of  MS.  Now  Un  :  M  v  =  MC  :  C I  =  I  :  fin.  2  y,  and 
M  n  and  MC  are  conftant  quantities. 

Thus  we  have  feen  with  what  eafe  the  geometrical  con- 
flrudlion  of  this  problem  not  only  explains  all  the  intereft- 
ing  circumftances  of  the  tides,  but  alfo  points  them  out,  al- 
moft  without  employing  the  judgment,  and  exhibits  to  the 
eye  the  gradual  progrefs  of  each  phenomenon.  In  thefe  re- 
fpe&s  it  has  great  advantages  over  the  very  elegant  algebraic 
analyfls  of  Mr  Bernoulli.  In  that  procefs  we  advance  al- 
rnoft  without  ideas,  and  obtain  our  folutior.s  as  detached 
fa&s,  without  perceiving  their  regular  feries.  This  is  the 
ufual  pre-eminence  of  geometrical  analyfls ;  and  we  regret 
that  Mr  Bernoulli,  who  was  eminent  in  this  branch,  did  not 
rather  employ  it.  We  doubt  not  but  that  he  would  have 
fhown  Hill  more  clearly  the  conne&ion  and  gradual  progrefs 
of  every  particular.  His  aim,  however,  being  to  inflrudt 
thofe  who  were  to  calculate  tables  of  the  different  affections 


of  the  tides,  he  adhered  to  the  algebraic  method.  Unfor¬ 
tunately  it  did  not  prefent  him  with  the  eafleft  formulas  for  " 
practice.  But  the  geometrical  conftrudtion  which  we  have 
given  fuggefts  feveral  formulae  which  are  exceedingly  Ample, 
and  afford  a  very  ready  mode  of  calculation. 

The  fundamental  problems  are  to  determine  the  angle 
jO  h  or  mOhy  having  mOs  given;  and  to  determine 

MS. 

Let  the  given  angle  m  O  s  be  called  a  ;  and,  to  avoid 
the  ambiguity  of  algebraic  fig  ns,  let  it  always  be  reck¬ 
oned  from  the  neareft  fyzigy,  fo  that  we  may  always 
have  a  equal  to  the  fum  of  x  and  y*  Alfo  make  d1  = 

S2  X  fin.2  2  a  ,  ,  S 

•  ,  which  reprefents  the 

S  X  fin.  2 


M2  Hr 


of  fig 


S2  +  2  M  X  S  X  col.  2 
4.  or  fin.2  2y ,  and  make  p  = 


is  the  expreffion  of  ~ 

r  M  c 

we  fhall  have, 

I.  Sin./  = 


M  +  6X  cof.  2  a 
of  that  figure,  or  of  tan.  iy\ 


Then 


i 


~r/2 
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2y  = 


and  fin./ 


-  a 2. 


ButflnAy^ - cof.  ly 


For  we  fhall  have  cof. 

-V 1— -  dx 


= J 


d7- 


2.  Tan.  v  = 


M  +  S  *  cof.  2  a 


M  cl 


have  2  k  =1  a  H“  by  or  *  =  - 


and  y  =  ' 
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which 


For  becaufe  p  is  =  tarn 
and  1  -f  V  1  +  Pz  :  1 


_  1  +  a/  i  +  p2' 

Zy,V  1  pz  is-  the  fe cant  of  2 /, 
zz  p  :  tan./, 

Thefe  procefies  for  obtaining  y  dire&ly  are  abundantly 
Ample.  But  it  will  be  much  more  expeditious  and  eafy  to 
content  ourfclves  with  obtaining  2  y  by  means  of  the  value 

of  its  tangent,  viz.  v  r-->--"--2  ^  Or,  we  may  find  x  by 


means  of  the  flmilar  value  of  its  tangent  — ■  of  fig.  4. 

o  cl 

There  is  Hill  an  eafier  method  of  finding  both  2  x  and  2 
as  follows. 

Make  M  +  S  :  M  — - ■  S  ==  tan.  a  :  tan.  b.  Then  b  is  the 
difference  of  x  and/,  as  a  is  their  fum.  For  this  analogy 
evidently  gives  the  tangent  of  half  the  difference  of  the 
angles  CSM  and  CMS  of  fig.  4.  or  of  2  x  and  2 y.  There* 
fore  to  a,  which  is  half  the  fum  of  2  x  +  2  /,  add  b ,  and  we 
H*  b  ,  _ a  —  b 


2  2 

By  either  of  thefe  methods  a  table  may  be  readily  com¬ 
puted  of  the  value  of  x  or  y  for  every  value  of  a . 

But  we  muft  recoiled!  that  the  values  of  S,  and  M  are  by 
no  means  conftant,  but  vary  in  the  inverfe  triplicate  ratio  of 
the  earth’s  diftance  from  the  fun  and  moon  ;  and  the  ratio 
of  2  to  5  obtains  only  when  thefe  luminaries  are  at  their 
mean  diftances  from  the  earth.  The  forces  correfponding 
to  the  perigean  medium  and  apogean  diftance3  are  as  foi* 
low. 


Sun. 

Moon. 

Apogean 

1,901 

4,258 

Medium 

2, 

S’ 

Perigean 

2,105 

5’925 

•  3 

not 


Hence  we  fee  that  the  ratio  of  S  to  M  may  vary  from 
1,901  :  5,925  to  2,105  :  4,258,  that  is,  nearly  from  1 
to  1  :  2,  or  from  2  :  6  to  2  :  4.  1  he  folar  fotce  Goes 

vary  much,  and  may  be  retained  as  conftant  without  any 
great  error.  But  the  change  of  the  moon’s  force  has  great 
effe&s  on  the  tides  both  as  to  their  time  and  their  quart* 
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I*  In  refpeCl  of  their  Time. 

1.  The  tide  day  following  a  fpring  tide  is  24b.  27'  when 
the  moon  is  in  perigee,  but  24  b.  33'  when  (he  is  in  a* 
po  gee. 

2.  The  tide  day  following  neap  tide  is  25  h.  15',  and  25  b. 
'40'  in  thefe  two  fituations  of  the  moon. 

3.  The  greateft  interval  of  time  between  high  water  and 
the  moon’s  fouthiiig  is  39'  and  61';  the  angle  y  being  90 
45'  in  the  firft  cafe,  and  150  15'  in  the  fecond, 

II.  In  refpeCl  of  their  Heights. 

1.  If  the  moon  is  in  perigee  when  new  or  full,  the  fpring 
tide  will  be  8  feet  inftead  of  7,  which  correfponds  to  her 
mean  diftance.  The  very  next  fpring  tide  happens  when 
fhe  is  near  her  apogee,  and  will  be  6  feet  inftead  of  7.  The 
neap  tides  happen  when  (he  is  at  her  mean  diftance,  and  will 
therefore  be  3  feet. 

But  if  the  moon  be  at  her  mean  diftance  when  new  or 
full,  the  two  fucceeding  fpring  tides  will  be  regular  or  7  feet, 
and  one  of  the  neap  tides  will  be  4  feet  and  the  other  only 
2  feet. 

Mr  Bernoulli  has  given  us  the  following  table  of  the  time 
of  high  water  for  thefe  three  chief  fituations  of  the  moon, 
namely,  her  perigee,  mean  diftance,  and  apogee.  It  may 
be  had  by  interpolation  for  all  intermediate  pofitions  with 
as  great  accuracy  as  can  be  hoped  for  in  phenomena  which 
are  iubjeCl  to  fucli  a  complication  of  difturbances.  The  firft 
column  contains  the  moon’s  elongation  from  the  fun.  The 
columns  P,  M,  A,  contain  the  minutes  of  time  which  elapfe 
between  the  moon’s  fouthing  and  high  water,  according  as 
ftie  is  in  perigee,  at  her  mean  diftance,  or  in  apogee.  The 
fign  —  indicates  the  priority,  and  +the  pofteriority,  of  high 
water  to  the  moon’s  fouthing. 
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The  reader  will  undoubtedly  be  making  fome  companion 
,n  k,s  own  mind  of  the  deductions  from  this  theory  with  the 
actual  fta te  of  things  He  will  find  fome  confiderable  re- 
femblances ;  but  he  will  alfo  find  filch  great  differences  as 
will  make  him  very  doubtful  of  its  juftnefs.  In  very  few 
places  does  the  high  water  iiappen  within  ^ths  of  an  hour 


of  the  moCn^  fouthing,  as  the  theory  leads  him  to  expe&  ; 
and  in  no  place  whatever  does  the  fpring  tide  fall  on  the 
day  of  new  and  full  moon,  nor  the  neap  tide  on  the  day  of 
her  quadrature.  i  hefe  always  happen  two  or  three  days 
later.  By  comparing  the  difference  of  high  water  and  the 
moon’s  fouthing  in  different  places,  he  will  hardly  find  any 
connecting  principle.  T  his  fhows  evidently  that  the  caufe 
of  this  irregularity  is  local,  and  that  the  jufhiefs  of  the  theory 
is  not  affeCfed  by  it.  By  confidering  the  phenomena  in  a 
navigable  river,  he  will  learn  the  real  caufe  of  the  deviation. 
A  flood  tide  arrives  at  the  mouth  of  a  river.  The  true  the¬ 
oretical  tide  differs  in  no  refpeCl  from  a  wave.  Sup  pole  a 
fpring  tide  actually  formed  on  a  fluid  fphere,  and  the  fun 
and  moon  then  annihilated.  The  elevation  muft  fink,  pref- 
fing  the  under  waters  afide,  and  caufing  them  to  rife  where 
they  were  depreffed.  The  motion  will  not  flop  when  the 
furface  comes  to  a  level  ;  for  the  wraters  arrived  at  that  po- 
fition  with  a  motion  continually  accelerated.  They  will 
therefore  pafs  this  poiition  as  a  pendulum  paffes  the  perpen¬ 
dicular,  and  will  rife  as  far  on  the  other  fide,  forming  a 
high  w  ater  where  it  was  low  water,  and  a  low  water  where 
it  was  high  water  ;  and  this  would  go  on  for  ever,  ofcilla. 
ting  in  a  time  which  mathematicians  can  determine,  if  it 
were  not  for  the  vifeidity,  or  fometliing  like  fri&ion,  of  the 
waters.  If  the  fphere  is  not  fluid  to  the  centre,  the  motion 
of  this  wave  will  be  different.  The  elevated  waters  cannot 
fink  without  diffufing  themfelves  fidewife,  and  occafioning  a 
great  horizontal  motion,  in  order  to  fill  up  the  hollow  at 
the  place  of  low  water.  This  motion  will  be  greateft  about 
half  way  between  the  places  of  high  and  low  water.  The 
fbailower  we  fuppofe  the  ocean  the  greater  muft;  this  hori¬ 
zontal  motion  be.  The  refiftance  of  the  bottom  (tho*  per¬ 
fectly  fmooth  and  even)  will  greatly  retard  it  all  the  way 
to  the  furface.  Still,  however,  it  will  move  till  all  be  level* 
and  will  even  move  a  little  farther,  and  produce  a  fmall  flood 
and  ebb  where  the  ebb  and  flood  had  been.  Then  a  con- 
traiy  motion  will  obtain  ;  and  after  a  few  ofcillations,  which 
can  be  calculated,  it  will  be  inferifible.  If  the  bottom  of 
the  ocean  (which  we  ftill  fuppofe  to  cover  the  whole  earth) 
be  uneven,  with  long  extended  valleys  running  in  various  di¬ 
rections,  and  with  elevations  reaching  near  the  furface,  it  ie 
evident  that  this  muft  occafion  great  irregularities  in  the 
motion  of  the  undermoft  waters,  both  in  refpeCt  of  velocity 
and  direction,  and  even  occafion  fmall  inequalities  on  the 
furface,  as  we  fee  in  a  river  with  a  rugged  bottom  and  ra¬ 
pid  current.  The  deviations  of  the  under  currents  will  drag 
with  them  the  contiguous  incumbent  waters,  and  thus  oc¬ 
cafion  greater  fuperficial  irregularities. 

Now  a  flood  arriving  at  the  month  of  a  river,  muft  a Sl 
precifcly  as  this  great  wave  does.  It  muft  be  propagated 
up  the  river  (or  along  it,  even  though  perfectly  level)  in  a 
certain  time,  and  we  {hall  have  high  water  at  all  the  diffe¬ 
rent  places  in  fucceffion.  This  is  diftinCfly  feen  in  all  ri¬ 
vers.  It  is  high  water  at  the  mouth  of  the  Thames  at  three 
o’clock,  and  later  as  we  go  up  the  river,  till  at  London 
bridge  we  have  not  high  water  till  three  o’clock  in  the 
morning,  at  which  time  it  is  again  high  water  at  the  Nore. 
But,  in  the  mean  time,  there  has  been  low  water  at  the 
Nore,  and  high  water  about  half  way  to  London;  and  while 
the  high  water  is  proceeding  to  London,  it  is  ebbing  at 
this  intermediate  place,  and  is  low  water  there  when  it  is 
high  water  at  London  and  at  the  Nore.  Did  the  tide  ex¬ 
tend  as  far  beyond  London  as  London  is  from  the  Nore, 
we  fhould  have  three  high  waters  with  two  low  waters  in-  % 
terpoTed.  The  moft  remarkable  inftance  o:  this  kind  is  the 
Maragnon  or  Amazon  river  in  South  America.  It  appears 
by  the  obfervations  of  Condamine  and  others,  that  between 
Lara;  at  the  mouth  of  the  river,  and  the  conflux  of  the  Ma- 
3  U  2  dera 


Tide. 

1U  irwymmamm/ 


T  I  D  r  SH  1  T  I  D 


clmi  and  Maragnon,  there  are  feven  coexidcnt  high  waters, 
with  fix  low  waters  between  them.  Nothing  can  more  evi¬ 
dently  fhow  that  the  tides  in  thefe  places  are  nothing  but 
the  propagation  of  a  wave.  The  velocity  of  its  fuperficial 
motion,  and  the  didance  to  which  it  will  fcnfibly  go,  mud 
depend  on  many  circumftatices.  A  deep  channel  and  gentle 
acclivity  will  allow  it  to  proceed  much  farther  up  the  river, 
and  the  diftance  between  thefuccdlire  fummits  will  be  great¬ 
er  than  when  the  channel  is  (hallow  and  deep.  If  tve  apply 
the  ingenious  theory  of  Chevalier  Buat,  delivered  in  the  ar¬ 
ticle  River,  we  may  tell  both  the  velocity  of  the  motion 
and  the  interval  of  the  fucceflive  high  waters.  It  may  be 
imitated  in  artificial  canals,  and  experiments  of  this  kind 
would  be  very  inftriiftive.  We  have  (aid  enough  at  prelbnt 
for  our  purpoie  of  explaining  the  irregularity  of  the  times 
of  high  water  in  different  places,  with  refpeft  to  the  moon’s 
fouthirig.  For  we  now  lee  clearly,  that  fomething  of  the 
fame  kind  mud  happen  in  all  great  arms  of  the  fea  which 
are  of  an  oblong  fhape,  and  communicate  by  one  end  with 
the  open  ocean.  The  general  tide  in  this  ocean  mnft  pro¬ 
ceed  along  this  channel,  and  the  high  water  will  happen  on 
its  fhores  in  (uecefilon.  This  alfo  is  diftinftly  feen.  The 
tide  in  the  Atlantic  ocean  produces  high  water  at  new  and 
lull  moon  at  a  later  and  later  hour  along  the  fouth  coaft  of 
Great  Britain  in  proportion  as  we  proceed  from  Scilly  iflands 
to  Dover.  In  the  fame  manner  it  is  later  and  later  as  we 
come  along  the  eait  coad  from  Orkney  to  Dover.  Yet  even 
in  this  pregrefs  there  are  confidence  irregularities,  owing 
to  the  finuofities  of  the  fhores,  deep  indented  bays,  promi¬ 
nent  capes,  and  extenfive  ridges  and  valleys  in  the  channel 
A  fimilar  progrefs  is  obierved  along  the  coatts  of  Spain  and 
France,  the  tide  advancing  gradually  from  the  fouth,  turn¬ 
ing  round  Cape  Finilierre,  ranging  along  the  noith  coalt 
of  Spain,  and  along  the  wed  and  north  coads  of  France. 

The  attentive  confideration  of  thefe  fafts  will  not  only 
fatisfy  us  with  refpeft  to  this  difficulty,  but  will  enable  us 
to  trace  a  principle  of  connexion  amidft  all  the  irregularities 
that  we  obierve. 

We  now  add,  that  if  we  note  the  difference  between  the 
time  of  high  water  of  fpring  tide,  as  given  by  theory,  for 
any  place,  and  the  obferved  time  of  high  water,  we  fhall  find 
this  interv?d  to  be  very  nearly  condant  thro’  the  whole  (cries 
of  tides  during  a  lunation.  Suopofc  this  interval  to  be  foity 
hours.  We  fhall  End  every  other  phenomenon  fucceed  after 
the  fame  interval.  And  if  we  fuppofe  the  moon  to  be  in 
the  place  where  de  was  40  hours  before,  the  observation 
will  agree  pretty  well  with  the  theory,  as  to  the  iucceffion 
of  tides,  the  length  of  tide  day,  the  retardations  of  the 
tides,  and  their  gradual  diminution  from  fpring  to  neap 
tide.  We  fay  pretty  well ;  for  there  dill  remain  fcvcral 
Email  irregularities,  different  in  different  places,  and  not  fol¬ 
lowing  any  obfeivable  law.  Thefe  are  therefore  local,  and 
owing  to  local  caufes.  Some  of  thefe  we  fhall  afterwards 
point  out.  There  is  alfo  a  general  deviation  of  the  theory 
from  the  red  feries  of  tides.  The  neap  tides,  and  tliofe  ad¬ 
joining,  happen  a  little  earlier  than  the  corrected  theory 
points  out.  Thus  at  Bred  (where  more  numerous  and  ac¬ 
curate  obfervations  have  been  made  than  at  any  other  place 
in  Europe),  when  the  moon  changes  precifely  at  noon,  it  is 
high  water  at  3I1.  28'.  When  the  moon  enters  her  fecond 
quarter  at  noon,  it  is  high  water  at  8h.  40',  indead  of  9I1. 
48',  which  theory  afligns. 

Something  fimilar,  and  within  a  very  few  minutes  equal, 
to  this  is  obferved  in  every  place  on  the  fea- coalt.  This  is 
therefore  fomething  general,  and  indicates  a  real  defeft  in 
the  theory. 

But  this  ariies  from  the  fame  caufe  with  the  other  general 
deviation,  viz.  that  the  greatefiand  lead  tides  do  net  happen 


on  the  days  of  full  and  half  moon,  but  a  certain  time  after.  Tide. 
We  fhall  attempt  to  explain  this. 

We  fet  out  with  the  fuppofition,  that  the  water  acquired 
in  an  inflant  the  elevation  competent  to  its  equilibrium.  But 
this  is  not  true.  No  motion  is  indantaneous,  however  great 
the  force  ;  and  every  motion  and  change  of  motion  produ¬ 
ced  by  a  fenfible  or  finite  force  increases  from  nothing  to 
a  fenfible  quantity  by  infinitely  fmall  degrees.  l  ime  elapfes 
before  the  body  can  acquire  any  fenfible  velocity  ;  and  in 
order  to  acquire  the  fame  fenfible  velocity  by  the  aftion  of 
different  forces  afting  fimilatly,  a  time  mud  elapfe  inverfely 
proportional  to  the  force.  An  infinitely  fmaR  force  requires 
a  unite  time  for  communicating  even  an  infinitely  fmall  ve¬ 
locity  ;  and  a  finite  force,  in  an  infinitely  fmall  time,  com¬ 
municates  only  an  infinitely  fmall  velocity  ;  and  if  there  be 
any  kind  of  motion  which  changes  by  infenfble  degrees,  it 
requires  a  finite  force  to  prevent  this  change.  Thus  a  buc¬ 
ket  of  water,  hanging  by  a  cord  lapped  round  a  light  and 
eafily  moveable  cylinder,  will  run  down  with  a  motion  uni¬ 
formly  accelerated  ;  but  this  motion  will  be  prevented  by 
hanging  an  equal  bucket  on  the  other  fide,  fo  as  to  aft  with 
a  finite  force.  This  force  prevents  only  infinitely  fmall  ac¬ 
celerations. 

Now  let  ALKF  (fig.  6.)  be  the  folid  nucleus  of  the 
earth,  iurtounded  by  the  fpherical  ocean  Ihd g.  Let  this 
be  raifed  to  a  fpheroid  BHDG  by  the  aftion  of  the  moon 
at  M,  or  in  the  direction  of  the  axis  CM.  If  all  be  at  red* 
this  fpheroid  may  have  the  form  precifely  competent  to  its 
equilibrium.  But  let  the  nucleus,  with  its  fpheroidal  oeeau, 
have  a  motion  round  C  in  the  direftion  AFKL  from  wed 
to  ead.  When  the  line  of  water  BA  is  carried  into  the 
fituation  s  q  infinitely  near  to  BA,  it  is  no  longer  in  equili- 
brio  ;  for  s  is  too  elevated,  and  the  part  now  come  to  B  is 
too  much  deprefied.  There  is  a  force  tending  to  dtprefs 
the  waters  at  s,  and  to  raife  thofe  now  at  B;  but  this  force 
is  infinitely  fmall.  It  cannot  therefore  reflore  the  drape 
competent  to  equilibrium  till  a  fenfible  time  has  elapfed; 
therefore  the  did urbing  force  of  the  moon  cannot  keep  the 
fummit  of  the  ocean  in  the  line  MC.  The  force  mutt,  be  of 
a  certain  determinate  magnitude  before  it  can  in  an  inflant 
undo  the  indantaneous  effeft  of  the  rotation  of  the  waters 
and  keep  the  fummit  of  the  ocean  in  the  fame  place.  But 
this  effeft  is  poflible  ;  for  the  deprduon  at  s  ncceflary  for 
this  purpofe  is  nearly  as  the  diflar.ee  from  B,  being  a  de- 
preflion,  not  from  a  flraight  line,  but  from  a  circle  deferibed 
with  the  radius  CB.  It  is  therefore  an  infinitelimal  of  the 
firft  order,  and  may  be  rettored  in  an  inflant,  or  the  conti¬ 
nuation  of  the  deprettion  prevented  by  a  certain  finite  force. 
Therefore  there  is  fome  dittance,  fucli  as  B y9  where  the  dis¬ 
turbing  force  of  the  moon  may  have  the  necettary  intenfity. 
Therefore  the  fpherical  qpean,  inftead  of  being  kept  conti¬ 
nually  accumulated  at  B  and  D,  as  the  waters  turn  round, 
will  be  kept  accumulated  at y  and/,  but  at  a  height  fome- 
what  (mailer.  It  is  much  in  this  way  that  we  keep  melted 
pitch  or  other  cl  air:  my  matter  from  running  off  from  a  brufh, 
by  continually  turning  it  round,  and  it  hangs  protuberant:, 
not  from  the  lowed  point,  but  from  a  point  beyond  it,  in 
the  direftion  of  its  motion.  The  iafts  are  very  fimilar. 

The  following  experiment  will  illudratc  this  completely,  and 
is  quite  a  parallel  faft.  Conceive  GDH,  the  lower  halt  of 
the  tllipfe,  to  be  a  fupple  heavy  rope  or  chain  hanging  from 
a  roller  with  a  handle.  The  weight  of  the  rope  makes  it 
hang  in  an  oblong  curve,  jud  as  the  force  of  the  rnoon  raifes 
the  waters  of  the  ocean.  Turn  the.  roller  very  (lowly,  arid 
the  rope,  unwinding  at  one  fide  and  winding  up  on  the  other 
fide  of  the  roller,  will  continue  to  ?©rm  the  fame  curve : 
but  turn  the  roller  very  brifkly  in  tire  direftion  I KL,  and 
the  rope  will  now  hang  like  the  curve  uy'  coniiderabiy 

advanced 
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Tide,  advanced  from  the  perpendicular,  fo  far,  to  wit, 
v  force  of  gravity  'may  in-  able  in  an  inftant  to  undo  the  infi- 
nitelv  fmall  elevation  pre-dveed  by  the  turning. 

We  are  very  anxioe.6  to  Hve  this  circu  nftance  clearly 
conceived,  ajid  its  trc‘n  arndv  edabidhed  ;  hecaufe  we  have 
obferved  it  to  puzzle  mar.  ?>.  ons  not  unaccuftomed  to 
fuch  difeuliions:  we  therefore  hope  that  our  revch  >\i.,  who  have 
got  over  the  difficulty,  will  indulge  us  while  we  in ve  yet 
another  view  ot  this  matter,  which  leads  to  the  fame  conclu- 
lion. 

It  is  certain  that  the  interval  between  high  and  low  wa¬ 
ter  is  not  lufficient  for  producing  all  the  accumulation  ne- 
ceflary  for  equilibrium  in  an  ocean  fo  very  {hallow.  The 
horizontal  motion  r.cceffary  for  gathering  too  ether  fo  much 
water  along  a  fliallow  lea  would  be  prodigious.  Therefore 
it  never  attains  its  4ull  height;  and  when  the  waters,  already 
railed  to  a  certain  degree,  have  palled  the  fituation  imme 
diately  under  the  moon,  they  are  It  ill  under  the  adtion  of 
accumulating  forces,  although  thefe  forces  are  now  dimr* 
niflied.  iliey  will  continue  riling,  till  they  have  fo  far  paft 
the  moon  that  their  fituation  fnbjedls  them  to  deprefling 
forces.  If  they  have  acquired  this  fituation  with  an  accele¬ 
rated  motion,  they  will  rife  {till  farther  by  their  inherent 
motion,  till  the  deprefling  forces  have  destroyed  all  their  ac¬ 
celeration,  and  then  they  will  begin  to  fink  a.iain.  It  is  in 
this  way  that  the  nutation  of  the  earth’s  axis  produces  the 
greateft  inclination,  not  when  the  inclining  forces  are  great¬ 
est,  but  three  months  after.  It  is  thus  t^iat  the  warmeit 
time  of  the  day  is  a  ccnhderable  while  alter  noon,  and  that 
the  warmed  feafon  is  confiderably  after  midfummer.  The 
warmth  increaies  till  the  momentary  wafte  of  heat  exceeds 
the  momentary  fuppiy.  We  conclude  by  faying,  that  it 
may  be  demonftrated,  that,  in  a  fphere  fluid  to  the  centre, 
the  time  of  high  water  cannot  be  lefs,  and  may  be  more,  than 
three  lunar  hours  after  the  moon’s  fouthing.  As  the  depth 
of  the  ocean  dimi/iiflies,  this  interval  alio  diminifhes. 

i  1S  Perhaps  impoflible  to  aflign  the  di fiance  B  y  at 
which  the  fummit  of  the  ocean  may  be  kept  while  the  earth 
tin  ns  round  its  axis. .  We  can  only  fee,  that  it  muft  be  lefs 
vrhen .  the  accumulating  force  is  greater,  and  therefore  lefs 
m  fpring  tides  than  in  neap  tides  ;  but  the  difference  may 
be  inienfible.  All  this  depends  on  circum fiances  which  we 
are  little  acquainted  with  ;  many  of  thefe  circurnilances  are 
iccal  ;  and  the  fituation  o^  the  fummit  of  the  ocean,  with 
lefpcdl  to  the  moon,  may  be  different  in  different  places. 

Not  have  we  been  able  to  determine  theoretically  what 
will  be  the  height  of  the  fummit.  It  will  certainly  be  lefs 
than  the  height  neceffary  for  perfect  equilibrium.  Daniel 
Bernoulli  fays,  that,  after  very  attentive  confederation,  he  is 
convinced  that  the  height  at  new  or  full  moon  will  be  to  the 
theoretical  height  as  the  cofine  of  the  angle  BC y  to  radius, 

or  that  the  height  at  y  will  be  B  b  X  ftj.- 

I  he  relnlt  ot  all  this  reafonin:r  is,  that  we  miv't  always 
Suppoie  the  fummit  of  the  tide  is  at  a  certain  diftnnee  eail- 
ward  from  the  place  affixed  by  the  theory.  Mr  Bernoulli 
concludes,  from  a. very  copious  comoarifor.  of  obfervations 
at  different  places,  that  the  place  of  high  water  is  about  20 
degrees  to  the  eaftward  of  the  place  afligned  by  th.e  theorv. 
Therefore  the  table  formerly  given  will  correfpond  with  ob¬ 
servation,  if  the  leading  column  of  the  moon’s  elongation 
l,m  tJlc  ^l,n  altered  accordingly.  We  have  inferted  it 
?S*,a  m  th!s  place,  with  this  alteration,  and  added  three  co¬ 
lumns  for  the  times  of  high  water.  Thus  charred  it  will 
DC  or  >are?.t  ufe. 

We  have  now  an  explanation  of  the  acceleration  of  the 
neap  tiues,  which  fhould  happen  6  hours  later  than  the 
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They  are  in  fadl  tides  correfponding  to  pofi- 
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that  the  fpring  tides. 

tions  of  the  moon,  which  are  20°  more,  and  not  the" real 
fpring  and  neap  tides.  Thefe  do  not  happen  till  two  days 
after  :  and  if  the  really  greateft  and  lead  tides  be  obferved, 
the  icail  will  be  found  6  hours  later  than  the  firft. 


.*  n 

0 .  0 

c  0 

O  v-h 

High  Water  before  or  alter 
Moon’s  Southing. 

Time  of  High  Water. 

Perigee. 

M.  Dill. 

Apo^-e. 

Perigee. 

M.  Dill. 

Ap.-  gee. 

0 

18  after!  2  2  after 

|2 7 d  after 

o.i  8 

0.22 

C.27’ 

to 

9t  do. 

id 

<4 

0.494 

0.  r  •  - 

O  54 

20 

0  do. 

0 

0 

1.20 

] .  2i 

j  s.tO 

30 

9-  bef. 

1  id  bef. . 

1 4  bef. 

1  *5°d 

I.48 

i 

i  1 .  J 

40 

1 8  do.. 

22 

27d 

2.22 

2.l8 

5° 

26 

3*4 

39  d 

2-54 

2.48 

60 

33 

40 

3-27 

3.20 

3" ' ' 

70 

374 

45 

56 

4-021 

3-55 

3  4  < 

80 

384 

46d 

58  V 

4-33 

4.22  1 

90 

34 

40d 

5°d 

5-26I 

5  - •  9 

5-c9 

TOO 

22 

25 

31 

6.19 

6.i? 

6. 09 

I  10 

0 

0 

0 

7.20 

7.20 

7.20 

I  20 

22  after 

2  7  after 

,3 1  after 

8.2 1 

8.25 

8.3  t 

‘3° 

33d  after 

40d 

5°i 

9-»3d 

9.20 

9*'° 

140 

38* 

4^d 

58 

9-584 

10.06 

t  O. ;  8 

150 

3  li 

45 

S6 

l0-37d 

1  °*45 

IO.56 

160 

3: 5 

40 

5° 

1  i.j  3 

1  r.20 

1  I.30 

170 

26 

3'i 

29d 

j  1.46 

u.5t 

J  1 . 59 

r  80- 

18 

22 

274  1 

o.j  8 

0.22 

O.27 

This  table  by  general  ;  and  exhibits  the  time  of  hi  -h  wa¬ 
ter,  and  their  difference  irom  thofe  of  the  moon’s  louthin  r, 
in  the  open  fea,  free  from  all  local  obftruftions.  If  there¬ 
fore  the  time  of  high  water  in  ary  place  011  the  earth’s 
equator  (for  we  have  hitherto  confidered  no  other)  be  dif¬ 
ferent  from  this  table  (fuppofed  correct),  we  muft  attribute 
the  difference  to  the  diftinguifhing  circumftahces  of  the  fi¬ 
tuation.  Thus  every  place  on  the  equator  fhould  have  high 
water  on  the  day  that  the  moon,  fituated  at  her  mean  di- 
llance,  changes  precisely  at  noon,  at  22  minutes  call  noon  ; 
hecaufe  the  moon  paffes  the  meridian  along  with  the  fun  by 
fuppofition.  T  herefore,  to  make  life  of  this  table,  we  muft 
take  the  difference  between  the  firft  number  of  the  column, 
intitled  time  of  high  water,  from  the  time  of  high  water  at 
full  and  change  peculiar  to  any  place,  and  add  this  to  all 
the  other  numbers  of  that  column.  This  adaots  the  table 
to  the  tiiven  place.  T  hus,  to  know  the  time  of  high  water 
at  Leith  when  the  moon  is  50°  eaft  of  the  fan,  at  her  mean 
di (lance  from  the  earth,  take  22'  from  4I1.  30',  there  remains 
4.08.  Add  this  to  2 In  48',  and  we  have  6h,  >6'  for  the 
hour  of  high  water.  (The  hour  of  high  water  at  new  and  full 
'  moon  for  Edinburgh -is  marked  4I1.  30'  in  Mafkclyne’s  ta¬ 
bles,  but  we  do  not  pretend  to  give  it  as  the  exad  determi- 
nationi  This  would  require  a  feries  of  accurate  obferva- 
tions.) 

,  .  It:  is  tyr  no  means  an  eafy  matter  to  afeertafn  the  time  of 
high  water  with  precifzon.  It  changes  fo  very  (lowly,  that 
we  may  eafilymiftake  the  exnd  minute.  1  he  bell  method 
to  have  a  pipe  frith  a  fmall  hole  near  its  bottom,  and  a 


float  with  a  long  graduated  rod 


The  water  gets  i 


m  bv  the 


fmall  hole  and  raifes  the  float,  rt:d  the  fmnltnds  of  the  hole 
Prevents  the  hidden  and  irregular  ftarts  which  waves  would 
cceahon.  In  (lead  of  obferviftg  the  moment  of  high  water, 
obferve  the  height  of  the  road  about  half  an  hour  before, 
and  wait  after  high  water  till  the  rod  comes  again  to  that 
height ;  take  the  twiddle  between  them.  The  water  rifts 
6  fenfibly 


Tile. 


-Tide. 
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fenfibly  half  an  hour  before  the  top  of  the  tide,  and  quickly 


■*  ^ee  Mr 
Caflini, 
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changes  the  height  of  the  rod,  fo  that  we  cannot  make  a 
great  miftake  in  the  time. 

Mr  Bernoulli  has  made  a  very  careful  comparison  of  the 
theory  thus  corrected,  with  the  great  colle&ion  of  obferva- 
tions  preferved  in  the  Depot  de  la  Marine  at  Bred  and 
Rochefort  *  ;  and  finds  the  coincidence  very  great,  and  far 
exceeding  any  rule  which  he  had  ever  Seen.  Indeed  we  have 
*  ACG^ no  rl^es  but  what  are  purely  empirical,  or  which  fuppofe 
1  .  a  uniform  progrelTion  of  the  tides. 

The  heights  of  the  tides  are  mueh  more  affe&ed  by  local 
circumflances'  than  the  regular  feries  of  their  time3.  The 
regular  fpring  tide  fliould  be  to  the  neap  tide  in  the  fame 
proportion  in  all  places ;  but  nothing  is  more  different  than 
this  proportion.  In  fome  places  the  fpring  tide  is  not 
double  of  the  neap  tide*  and  in  other  places  it  is  more  than 
quadruple.  This  prevented  Bernoulli  from  attempting  to 
fix  the  proportion  of  M  to  S  by  means  of  the  heights  of 
the  tides.  Newton  had,  however,  done  it  by  the  tides  at 
Briftol,  and  made  the  lunar  force  almoft  five  times  greater 
than  the  folar  force.  But  this  was  very  ill-founded,  for  the 
reafon  now  given. 

Yet  Bernoulli  faw,  that  in  all  places  the  tides  gradually 
decreafed  from  the  fyzigies  to  the  quadratures.  He  there¬ 
fore  prefumed,  that  they  decreafed  by  a  fimilar  law  with 
the  theoretical  tides,  and  has  given  a  very  ingenious  method 
of  accommodating  the  theory  to  any  tides  which  may  be 
ohferved.  Let  A  be  the  fpring  tide,  and  B  the  neap  tide 
in  any  place.  Then  form  an  M  and  an  S  from  thefe,  by 

A+B  A — B 

- ,  and  S  = - ;  fo  that  M  +  S  may 

be  =  A,  and  M  —  S  zz  B  agreeable  to  theory.  Then  with 
this  M  and  S  compofe  the  general  tide  T,  agreeable  to  the 
conftru&ion  of  the  problem.  We  may  be  perfuaded  that 
the  refult  cannot  be  far  from  the  truth.  The  following 
table  is  calculated  for  the  three  chief  diftances  of  the  moon 
Trom  the  earth. 


•  making  M  rz 


hx>(0 

£  id 

W  c=- y 

Height  of  the  Tide. 

Moon  in  Perigee. 

Moon  in  M.  Dift. 

Moon  in  Apogee. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

1 20 
130 
140 
15c 
160 
170 
180 

0,99.440, 1 5B 
i,ioA+o,04B 
i  ,  1  4A+q,ooB 
i,icA+o,o4B 
o,99A+o,ijB 
o,85A+o,32B 
o,67A-fo,53B 
o,46A+o,75B 
0,28  A+o, 96B 
o,i3A+i,i3B 
o,o3A+i,24B 
c,ooA+»  ,28B 
c  ,034+1, 24B 
0,134+1, 13B 
0,284+0,96  B 
0,464+0,75  B 
0,674+0,536 
0,854+0,326 
c, 99  A+o,  1 5B 

o,S8A  +  o,i2B 
0,974+0, 03B 
i,coA+o,ogB 
0,97  A  +  o, 03B 
o,88A  +  o,i2B 
o,7^A  +  o,25B 
0,594  +  0,416 
0,41  A +0,5913 
o,25A  +  o,75B 
o,i2A  +  o,88B 
0,03  A +  0,9713 
o,ccA+  i,ooB 
0,03  A  +0,9713 
o,i2A  +  o,88B 
o,25A+o,75B 
o,4iA  +  o,59B 
°*59a  +  °>4:B 

o,75A+o,25B 
o,88A  +  c,i2B 

o,79A+o,o8B 
o,87A+o,o2B 
o,9oA+o,ooB 
0,87  A+e,o2R 
o,79A+o,c8B 
0,68  A+o,  i  8B 

<M3a+°>29b 
o,37A+o,4iB 
0,23  A+o, 53B 
0,1 1  A+0,62  B 
o,o3A+o,68B 
c,ooA+o,7oB 
0,03  A+o,  68B 
0,1 1  A+o,62B 
0,23  A+o, 53B 

0, 37  A+o, 41 B 
0,93.x +o,29B 
o,68A+o,i8B 
o,79A+o,o8B 

Obferve  th  t  this  table  is  corrected  for  the  retardation 
arifing  from  the  inertia  of  the  waters.  Thus  when  the 
moon  is  20  degrees  from  the  fun,  the  mean  diflance  tide  is 
i,odA-1  o,ogB,  which  is  the  theoretical  tide  correfponding 
to  conjunction  or  oppofition. 
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We  have  now  given  in  fufficient  detail  the  phenomena  of 
the  tides  along  the  equator,  when  the  fun  and  moon  are 
both  in  the  equator,  (hewing  both  their  times  and  their 
magnitude.  When  we  reeolleCl  that  all  the  fe&ions  of  an 
oblong  fpheroid  by  a  plane  paffing  through  an  equatorial 
diameter  are  ellipfes,  and  that  the  compound  tide  is  a  com¬ 
bination  of  two  fiich  fpheroids,  we  perceive  that  every  fec- 
tion  of  it  through  the  cent  *  ,  and  perpendicular  to  the  plane 
in  which  the  fun  and  moon  arc  fituated,  is  alfo  an  ellipfe, 
whofe  fhorter  axis  is  the  equatorial  diameter  of  a  fpring 
tide.  This  is  the  greatefl  depreffion  in  all  fituations  of  the 
luminaries ;  and  the  points  of  greatefl  depreflion  are  the 
lower  poles  of  every  compound  tide.  When  the  luminaries 
are  in  the  equator,  thefe  lower  poles  coincide  with  the  poles 
of  the  earth.  The  equator,  therefore,  of  every  compound 
tide  is  alfo  an  ellipfe  ;  the  -whole  circumference  of  which  h 
lower  than  any  other  fe&ion  of  this  tide,  and  gives  the 
place  of  low  water  in  every  part  of  the  earth.  In  like 
manner,  the  fe&ion  through  the  four  poles,  upper  and  lower, 
gives  the  place  of  high  water.  Thefe  two  fe&ions  are  ter- 
reftrial  meridians  or  hour  circles,  when  the  luminaries  are  in 
the  equator. 

Hence  it  follows,  that  all  that  we  have  already  faid  as  to 
the  times  of  high  and  low  water  may  be  applied  to  every 
place  on  the  furface  of  the  earth,  when  the  fun  and  mcon 
are  in  the  equator.  23ut  the  heights  of  tide  will  diminifh 
as  vvt  recede  from  the  equator.  The  heights  mull  be  re¬ 
duced  in  the  proportion  of  radius  to  the  cofine  of  the  lati¬ 
tude  of  the  place.  But  in  every  other  fituation  of  the  fun 
and  moon  all  the  circumftances  vary  exceedingly.  It  is  very 
true,  that  the  determination  of  the  elevation  of  the  waters 
in  any  place  whatever  is  equally  eafy.  The  difficulty  is, 
to  exhibit  for  that  place  a  eonne&ed  view  of  the  whole  tide, 
with  the  hours  of  flood  and  ebb,  and  the  difference  between 
high  and  low  water.  This  is  not  indeed  difficult ;  but  the 
procefs  by  the  ordinary  rules  of  fpherical  trigonometry  is 
tedious.  When  the  fun  and  moon  are  not  near  conjunction 
or  oppofition,  the  fhape  of  the  ocean  refembles  a  turnip, 
which  is  fiat  and  not  round  in  its  broadeft  part.  Before 
we  can  determine  with  precifion  the  different  phenomena 
in  connexion,  we  muft  afeertain  the  pofition  or  attitude  of 
this  turnip  ;  marking  on  the  furface  of  the  earth  both  its 
elliptical  equators.  One  of  thefe  is  the  plane  paffing  thro* 
the  fun  and  moon,  and  the  other  is  perpendicular  to  it, 
and  marks  the  place  of  low  water.  And  we  muft  mark  in 
like  manner  its  fir  ft  meridian,  which  paffes  through  all  the 
four  poles,  and  marks  on  the  furface  of  the  earth  the  place 
of  high  water.  The  pofition  of  the  greatefl  fe&ion  of  this 
compound  fpheroid  is  frequently  much  inclined  to  the  earth’s 
equator ;  nay,  fometimes  is  at  right  angles  to  it,  when 
the  moon  has  the  fame  right  afcerifion  with  the  fun,  but 
a  different  declination.  In  thefe  cafes  the  ebb  tide  on  the 
equator  is  the  greatefl  poffible  ;  for  the  lower  poles  of  the 
compound  fpheroid  are  in  the  equator.  Such  fituations 
occaiion  a  very  complicated  calculus.  We  muft  therefore 
content  ourfelves  with  a  good  approximation. 

And  firft,  with  refpeCt  to  the  times  of  high  water.  It 
will  be  fufficient  to  conceive  the  fun  and  moon  as  always  in 
one  plane,  Wz.  the  ecliptic.  The  orbits  of  the  fun  and 
moon  are  never  more  inclined  than  5}  degrees.  This  will 
make  veiy  little  difference  ;  for  when  the  luminaries  are  fo 
fituated  that  the  great  circle  through  them  is  much  inclined 
to  the  equator,  they  are  then  very  near  to  eaeh  other,  and 
the  form  of  the  fphetoid  is  little  different  from  what  it 
would  be  if  they  were  really  in  conjunction  or  oppofition. 
It  will  therefore  be  fufficient  to  confider  the  moon  in  three 
different  fituations. 

1.  In  the  equator.  The  point  of  higheft  water  ie  never  far¬ 
ther 
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TMe.  ther  from  the  moon  than  150,  when  ffie  is  In  apogee  and 
—  v"’“  the  fun  in  perigee.  Therefore  if  a  meridian  be  drawn  thro* 
the  point  of  higheft  water  to  the  equator,  the  arch  mh  of 
fig.  4.  will  be  reprefentcd  on  the  equator  by  another  arch 
about  t^o  of  this  by  reafon  of  the  inclination  of  the  equa¬ 
tor  and  ecliptic.  Therefore,  to  have  the  time  of  high  wa¬ 
ter,  multiply  the  numbers  of  the  columns  which  exprefs  the 
difference  of  high  water  and  the  moon’s  fouthing  by 
'  and  the  products  give  the  real  difference. 

2.  Let  the  moon  be  in  her  greatefl  declination.  The 
arch  of  right  afcenfion  correfoonding  to  mh  will  be  had  by 
multiplying  mh,  or  the  time  correfponding  to  it  in  the 
table,  by  VV  • 

3.  When  the  moon  is  in  a  middle  fituation  between  thefe 
two  extremes,  the  numbers  of  the  table  will  give  the  right 
afcenfion  correfponding  to  m  h  without  any  correction,  the 
difiance  from  the  equator  comper.fating  for  the  obliquity  of 
the  ecliptic  arch  mh. 

The  time  of  low  water  is  not  fo  eafily  found  ;  and  we 
muff  either  go  through  the  whole  trigonometrical  procefs, 
or  content  ourfelves  with  a  lefs  perfect  approximation. 
The  trigonometrical  procefs  is  not  indeed  difficult:  We 
muff  find  the  pofition  of  the  plane  through  the  fun  and 
moon.  A  great  circle  through  the  moon  perpendicular  to 
this  is  the  line  of  high  water  ;  and  another  perpendicular 
circle  cutting  this  at  right  angles  is  the  circle  of  low  water. 

But  it  will  be  abundantly  exadl  to  confider  the  tide  as 
accompanying  the  moon  only. 

Let  NQSE  (fig.  7.)  be  a  fedlion  of  the  terraqueous 
globe,  of  which  N  and  S  are  the  north  and  fouth  poles  and 
LOQ  the  equator.  Let  the  moon  be  in  the  dire&ion  OM, 
having"  the  declination  BQ^  Let  D  be  any  place  on  the 
earth’s  furface.  Draw  the  parallel  LDC  of  latitude.  Let 
B  F  b'f  he  the  ocean,  formed  into  a  lpheroid,  of  which  B  b 
is  the  axis  and / F  the  equator. 

As  the  place  D  is  carried  along  the  parallel  CDL  by  the 
rotation  ofc  the  earth,  it  will  pnfs  in  fucceffion  through  dif¬ 
ferent  depths  of  the  watery  tplieroid.  It  will  have  high 
water  when  at  C  and  L,  and  low  water  when  it  croffes  the 
circle /OF.  Draw  the  meridian  N  d  G,  and  the  great  cir¬ 
cle  B  d  b.  The  arch  GQ,  when  converted  into  lunar  hours 
(each  about>62  minutes),  gives  the  duration  of  the  flood 
dc  and  of  the  fubfequent  ebb  c  d,  which  happen  w  hile 
the  moon  is  above  the  horizon  ;  and  the  arch  EG  will 
give  the  durations  of  the  flood  and  of  the  ebb  which  hap¬ 
pen  when  the  moon  is  below  the  horizon.  It  is  evident, 
that  thefe  two  floods  and  two  ebbs  have  unequal  durations. 
When  D  is  at  C  it  has  high  water  ;  and  the  height  of  the 
tide  is  CG.  For  the  fpheroid  is  fuppofed  to  touch  the 
fphere  on  the  equator/OF,  fo  that  of  C C'  is  the  difference 
between  high  and  low  water.  At  L  the  height  of  the  tide 
is  LL' ;  and  if  we  deferibe  the  circle  L  N  q ,  C'  q  is  the  dif¬ 
ference  of  thefe  high  waters,  or  of  thefe  tides. 

Hence  it  appears,  that  the  two  tides  of  one  lunar  day 
may  be  confiderably  different,  and  it  is  proper  to  difting*ifh 
them  by  different  names.  We  fhall  call  that  a  fuperior  tide 
which  happens  when  the  moon  is  above  the  horizon  during 
high  water.  rihe  other  may  be  called  the  inferior  tide . 
The  duration  of  the  fuperior  tide  is  meafured  by  2  GQ_, 
and  that  of  the  inferior  tide  by  2  EG,  and  4  GO  meafures 
the  difference  between  the  whole  duration  of  a  fuperior  and 
of  an  inferior  tide. 

from  this  confirmation  we  may  learn  in  general,  1.  When 
the  moon  has  no  declination,  the  durations  and  alfo*  the 
heights  of  the  fuperior  and  inferior  tides  are  equal  in  all 
parts  of  the  world.  For  in  this  cafe  the  tide  equator  /F 
coincides  with  the  meridian  NOS,  and  the  poles  li'  V  of  the 
watery  fpheroid  are  on  the  earth’s  equator. 
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2.  Whew  the  moon  has  declination,  the  duration  and  alfo 
the  height  of  a  fuperior  tide  at  any  place  is  greater  than  ' 
that  of  the  infeiior ;  or  is  lefs  than  it,  according  as  the 
moon’s  declination  and  the  latitude  of  the  place  are  of  the 
fame  or  oppofite  names. 

This  is  an  important  circumflance.  It  frequently  hap¬ 
pens  that  the  inferior  tide  is  found  the  greatefl  when  it- 
ffiould  be  the  kafl ;  which  is  particularly  the  cafe  at  the 
Nore.  This  fhows,  without  further  reafoning,  that  the  tide 
at  the  Nore  is  only  a  branch  of  the  regular  tide.  The  re¬ 
gular  tide  comes  in  between  Scotland  and  the  continent  f" 
and  after  travelling  along  the  coaft  reaches  the  Thames, 
while  the  regular  tide  is  juft  coming  in  again  between  Scot¬ 
land  and  the  continent. 

3.  If  the  moon’s  declination  is  equal  to  the  coktitude  of 
the  place,  or  exceeds  it,  there  will  be  only  one  tide  in  a  lu¬ 
nar  day.  It  will  be  a  fuperior  oc  -an  inferior  tide,  accord¬ 
ing  as  the  declination  of  the  moon  and  the  latitude  of  the' 
place  are  of  the  fame  or  oppofite  kinds.  For  the  equator  of 
the  tide  cuts  the  meridian  in  f  and  F.  Therefore  a  place 
which  moves  in  the  parallel  cf  has  high  water  when  at  c, 
and  12  lunar  hours  afterwards,  has  low  water  when  at  f, 
And  any  place  k  which  is  ftill  nearer  to  the  pole  N  has 
high  water  when  at  k ,  and  12  lunar  hours  afterwards  has 
low  water  at  m.  Therefore,  as  the  moon’s  declination  ex¬ 
tends  to  30°,  all  places  farther  north  or  fouth  than  the  la¬ 
titude  60?  will  fometimes  have  only  one  tide  in  a  lunar 
day. 

4.  The  fine  of  the  arch  GO,  which  meafures  Jt'h  of  the 
difference  between  the  duration  of  a  fuperior  and  inferior 
tide,  is  =  tan.  lat.  X  tan.  decl.  For  in  the  foherical  tri¬ 
angle  JOG 

Rad  :  cotan.  d OG  =  tan.  d G  :  fin.  GO,  and 

Sin.  GO  =  tan.  d  OQ^X  tan.  d  G,  =2  tan.  decl-  X  tan.  lat. 

Hence  we  fee,  that  the  difference  of  the  durations  of  the 
fuperior  and  inferior  tides  of  the  fame  day  increafe  both  with- 
the  moon’s  declination  and  writh  the  latitude  of  the  place. 

The  different  fituations  of  the  moon  and  of  the  place  of 
obfervation  afftdl  the  heights  of  the  tides  no  lefs  remarkably. 
When  the  point  D  comes  under  the  meridian  NBQjn  wliiclv 
the  moon  is  fituated,  there  is  a  fuperior  high  water,  and 
the  height  of  the  tide  above  the  low  water  of  that  day  is- 
CC'.  When  D  is  at  L,  the  height  of  the  inferior  tide  is 
LT/.  The  elevation  above  the  inferibed  fphere  is  M  X 
cof. 2  y,  y  being  the  zenith  dillance  of  the  moon  at  the  place 
of  obiervation.  Therefore  at  high  water,  which  by  the 
theory  is  in  the  place  diredlly  under  the  moon,  the  height" 
of  the  tide  is  as  the  fquareof  the  cofine  of  the  moon’s  zenith 
or  nadir  diflance. 

Hence  we  derive  a  conftru&ion  which  folves  all  queftion* 
relating  to  the  height  of  the  tides  with  great  facility,  free 
from  all  the  intricacy  and  ambiguities  of  the  algebraic  ana- 
lyfis  employed  by  Bernoulli. 

With  the  radius  CQj^r  M  (the  elevation  produced  by* 
the  moon  above  the  inferibed  fphere)  deferibe  the  circle  p 
Q^PE  (fig.  8.)  to  reprefent  a  meridian,  of  which  P  and  p 
are  the  poles,  and  EQ^tlie  equator.  Bifeft  CP  in  O  ;  and 
round  O  deferibe  the  circle  PBCD.  Let  M  be  the  place 
over  which  the  moon  is  vertical,  and  Z  be  the  place  of  ob¬ 
fervation.  MQJs  the  moon’s  declination,  and  ZQ^is  the 
latitude  of  the  place.  Draw  MC  w,  ZCN,  cutting  the 
fmall  circle  in  A  and  B.  Draw  AG  I  perpendicular  to  CP, 
and  draw  CI^,  which  will  cut  off  an.  arch  E  ~  QM.  M Z 
and  mN  are  the  moon’s  zenith  and  nadir  diftances.  Draw 
the  diameter  BD,  and  the  perpendiculars  IK,  GH,  and  AF, 
Alfo  draw  OA,  PA,  AB,  ID. 

Then  DF  is  the  fuperior  tide,  DK  is  the  inferior  tide* 
and  Dli  is  the  arithmetical'mean  tide. 

For 


Tide. 
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riierefore,  if  BD  be  made  radius,  DA 
ines  of  the  zenith  and  nadir  diilances  of 


"For  the  angles  EC  A,  BDA,  Handing  on  BA,  are  equal. 
Alfo  the  angles  IDB,  ,«  CM,  are  equal,  being  fupolements 
of  the  angle  ICB. 
and  DI  are  the 
the  moon. 

But  BD  :  D  a  r  D/\  :  DF.  Therefore  DF  ~  M  X 
eoi.2  =  the  height  Z  »  of  the  fuperior  tide.  Alfo  DK 
—  M  •  cof.  2  y',  ~  the  height  n  nf  of  the  inferior  tide. 

Alfo,  beeaufe  I A  is  bifeded  in  G,  KF  is  bife&ed  in  II, 
,  -r^TT  DK-fDF 

and  Dri - - - ,  ~  the  medium  tide. 

Get  us  trace  tlie  relation  of  the  confequenees  of  the  va¬ 
rious  politions  of  Z  and  M,  as  we  formerly  confidered  the 
refults  of  the  various  lituations  of  the  fim  and  moon, 

Firft,  then,  let  Z  retain  its  place,  and  let  M 
approach  it  from  the  equator.  When  M  is  in  the 
A  and  I  coincide  with  C,  and  the  thiee  points  F,  K,  and 
H,  coincide  in  u 

As  M  approaches  to  Z,  A  and  I  approach  to  B  and  D; 
DF  increafes,  and  DK  diminifhes.  The  fuperior  or  inferior 
tide  is  great  eft  when  the  moon  is  in  M  or  in  N ;  and  DF 
is  then  nr  M.  As  the  moon  paffes  to  the  northward  of  the 
place,  the  fuperior  and  inferior  tides  both  diminifn  till  I 
comes  to  D  ;  at  which  time  MQJs  equal  to  ZP,  and  there 
is  no  inferior  tide.  This  however  connot  happen  if  s  P  is 
greater  than  30°,  beeaule  the  moon  never  goes  farther 
from  the  equator.  M  dill  going  north,  we  have  again  a 
perpendicular  from  I  on  BD,  but  below  I,  indicating  that 
the  inferior  tide,  now  meafured  by  DK,  belongs  to  the  he- 
milpheroid.  next  the  moon.  Alfo,  as  M  advances  from  the 
equator  northward,  DU  diminifhes  continually.  Firft,  while 
II  lies  between  O  and  B,  becaufe  G  aporoaches  O  ;  and 
afterwards,  when  G  is  above  O  and  H  lies  between  O  and 
D.  It  is  otherwife,  however,  if  ZQ^is  greater  than  45°  ; 
for  then  DB  is  inclined  to  EQjthe  other  way,  and  DH  in¬ 
creafes  as  the  point  G  rifes. 

In  the  next  place,  let  M  retain  its  pofition,  and  Z  pro¬ 
ceed  along  the  meridian. 

Let  us  begin  at  the  equator,  or  fuppofc  Q^the  plaee  of 
obfervation.  BD  then  coincides  with  CP,  and  the  three 
lines  DI,  DK,  and  DH,  all  coincide  with  PG,  denoting 
the'two  equal  tides  Q jj  and  E  £  and  their  medium,  equal 
to  either.  As  Z  goes  northward  from  Q,  BOD  detaches 
■itfelf  irom  COP;  the  line  DF  increafes,  while  DK  and 
DPI  diminiih.  When  Z  has  come  to  M,  F  and  B  coincide 
with  A,  and  DK  and  DH  are  Hill  more  diminifhed.  When 


Z  pafies  M.  all  the 
nue  to  diminifti. 


three  lines  DF,  DK,  and  DH,  conti- 


Vv hen  Z  comes  to  latitude  45°,  DB  is 
parallel  to  I A  and  EQ^,  and  the  point  H  coincides  with 
O.  i  his  fituation  of  Z  has  the  peculiar  propert  y  that  DH 
(now  DO)  is  the  fame,  whatever  be  the  declination  of  the 
moon.  For  I A  being  always  parallel  to  DB,  OK  and  OF 
will  be  equal,  and  DO  will  be  half  of  DK  and  DF  however 
they  may  vary.  When  Z  gets  fo  far  north  that  Z  P  is 
nr  MQ^,  the  diameter  bd  falls  on  I;  fo  that  dk  vanifhes,  and 
we  have  only  df.  And  when  Z  goes  ftill  farther  north,  dk 
appears  oil  the  other  fide  of  I.  When  Z  arrives  at  the  pole, 
BD  again  coincides  with  PC,  D  with  C,  and  DF,  DIG  and 
DH,  coincide  with  CG. 

Tliefe  variations  of  the  points  F,  K,  and  H,  indicate  the 
following  phenomena. 

1.  1  he  gieateft  tides  happen  when  the  moon  is  in  the 
zenith  or  nadir  of  the  place  of  cbfervation  :  for  then  the 
point  B  coincides  with  A,  and  DF  becomes  DB  ;  that  is, 
=  M.  indicating  the  full  tide  BB'. 

2.  When  the  moon  is  in  the  equator,  the  fuperior  and  in¬ 
ferior  tides  have  equal  heights,  z:  M’cof.2  lat.  For  then 


A  and  I  coincide  with  C,  and  the.,  points  F  and  K  coincide  Tide, 
in  l9  and  D  i  is  =  DB‘  cof.2  BDC,  =  M  *  col.2  lat. 

3.  If  the  place  of  obfervation  is  111  the  equator,  the  in- 
feiior  and  fuperior  tides  are  again  equal,  whatever  is  the 
moon’s  declination  :  For  then  B  coincides  with  C,  and  the 
points  F,  K,  and  H, "coincide  with  G  ;  and  PG  =  PC  *  cof.2 
APG,  =  M  *  coi.Mecl.  moon. 

4.  The  fuperior  tides  are  greater  or  lets  than  the  inferior 
tides  according  as  the  latitude  and  declination  are  of  the 
fame  or  of  eppofite  names.  For  by  making  Qj  rr  QZ,  and 
drawing  K  C  «,  cutting  the  frnall  circle  in  we  fee  that  the 
figure  is  reverted.  The  difference  between  the  fuperior  and 
inferior  tides  is  KF,  or  I A  X  cofin.  of  the  angle  formed  by 
IA  and  DB  ;  that  is,  of  the  angle  BD  which  is  the  com- 

I  gradually  phment  of  twice  ZQ  i  beeaufe  BOC  =:  2  ZCQ^  Now  I A 
tie  equator,'  *s  2  GA,  =  2  OA*  fin.  2M(V”  PC  *  fin.  2  MQ_,  ~  M  fin. 

■T'  -tr  1  2  decl.  Therefore  the  difference  of  the  fuperior  and  infe¬ 

rior  tides  is  M  *  fin.  2  declin.  fin.  2  lat. 

5.  If  the  eolatitude  be  equal  to  the  declination,  or  lefs 
than  it,  there  will  be  no  inferior  tide,  or  no  fuperior  tide,  ac¬ 
cording  as  the  latitude  of  the  plaee  and  declination  of  the 
moon  are  of  the  fame  or  oppofte  names. 

F01  when  PZ  =  MQ^.  D  coincides  with  I,  and  IK  va- 
nifties.  When  PZ  is  lefs  than  MQ^,  the  point  D  is  between 
C  and  I,  and  the  point  Z  never  paffes  through  the  equator 
of  the  watery  fpheroid  ;  and  the  low  water  of  its  only  tide 
is  really  the  fummit  of  the  inferior  tide. 

6.  At  the  pole  there  is  no  daily  tide  :  but  there  are  two 
monthly  tides  m  M  *  fin.2  declin.  and  it  is  low  water  when 
the  moon  is  in  the  equator. 

7.  The  medium  tide,  reprefented  by  DII,  is  =  M  X 
1  4-  cof.  2  lat.  X  cof.  2  declin.  „ 

— - .  For  DH  r=  DO  +  OH. 

2  1 

Now  OH  is  eaual  to  OG  X  cof.  GOH  =  OG'  cof.  2  ZQ. 

And  QG  =  O A  *  cof.  GOA,  =  OA  •  cof.  2  MQ^  There¬ 
fore  OH  zr  OA  *  cof.  2  ZQ*  cof.  2  MQ.  Therefore  DH 
=  OA  +  OA  *  cof.  2  ZQ^cof.  2  MQ_- 

M  X  1  +  cof*„2,ZQ^  Let  this  for  the  future 

2 

be  called  m. 

N.  B.  The  moon’s  declination  never  exceeds  30°.  There¬ 
fore  cof.  2  MQJs  always  a  pofitive  quantity,  and  never  lefs 
than  4,  which  is  the  cofine  of  6o°.  While  the  latitude  is 
lefs  than  450,  cof.  2  lat.  is  alfo  a  poiitive  quantity.  When  it  is 
precifely  450  the  cofine  of  its  double  is  0;  and  when  it  is  greater 
than  4  the  cofine  of  its  double  is  negative.  Hence  we  fee, 

1.  That  the  medium  tides  are  equally  affe&ed  by  the 
northern  and  fcuthefn  declinations  of  the  moon. 

2.  If  the  latitude  of  the  place  is  450,  the  medium  tide 


is  always  4  M.  This  is  the  reafon  why  the  tides  along  the 
coafts  of  Franee  and  Spain  aie  fo  little  affe&ed  by  the  de¬ 
clination  of  the  moon. 

3.  If  the  latitude  is  lefs  than  470,  the  mean  tides  increafe 
as  the  moon’s  declination  diminifhes.  The  contrary  hap¬ 
pens  if  ZQJs  greater  than  450.  For  DII  increafes  or  di¬ 
minifhes  while  the  point  G  feparates  from  C  according  as 
the  angle  COD  is  greater  or  lefs  than  COB  ;  that  is,  ac¬ 
cording  as  PCZ  is  greater  or  lefs  than  ZCQ^ 

4.  When  Z  is  in  the  equator,  H  coincides  with  G,  and 
the  effeft  of  the  moon’s  declination  011  the  height  of  the 
tides  is  the  moft  fenfible.  The  mean  tide  is  then  =  M 
1  I-  cof.  2  MQl 

2 

All  that  we  have  now  faid  may  be  faid  of  the  folar  tide, 
putting  S  in  place  of  M. 

Alfo  the  fame  things  hold  true  of  fpring  tides,  putting 
M  4-  S  in  olaee  of  M. 

^  *  But, 


I 


'rtSd*//  ??,//«/?? Av//t 4 V  /r ,-t'f  . 
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But  in  order  to  afcertain  the  effeds  of  declination  and 
latitude  on  other  tides,  we  mull  make  a  much  more  com¬ 
plicated  conftrudion,  even  tho’  we  fuppofe  both  luminaries 
in  the  ecliptic.  For  in  this  cafe  the  two  depreffed  poles  of 
the  watery  fpheroid  are  not  in  the  poles  of  the  earth  ;  and 
therefore  the  fedions  of  the  ocean,  made  by  meridian3,  are 
by  no  means  ellipfes. 

In  a  neap  tide,  the  moon  is  vertical  at  B  (fig.  7.  or  8.), 
and  the  fun  at  fome  point  of  f  F,  90°  from  B.  If  O  be 
this  point,  the  conflni&ion  for  the  heights  of  the  tides  may 
be  made  by  adding  to  both  the  fuperior  and  inferior  tides 
for  any  point  D,  the  quantity  M  ft-  S  —  D'F  or  DK  X 

fin.1  JO,=  M  f  S  —  tide  X  2  as  is  evident. 

But  if  the  fun  be  vertical  at  d,  d  will  be  the  higheft  part 
of  the  circle  /OF,  and  no  correction  is  neceffary.  But  in 
this  cafe  the  circle  of  high  water  will  be  inclined  to  the  me¬ 
ridian  in  an 'angle  equal  to  JBO  (fig.  7.),  and  neither  the 
times  nor  elevations  of  high  water  will  be  properly  afcertained, 
and  the  error  in  time  may  be  confrderable  in  high  latitudes. 

The  inaccuracies  are  not  fo  great  in  intermediate  tides, 
and  refped  chiefly  the  time  of  high  water  and  the  height  of 
low  water. 

The  exad  computation  is  very  tedious  and  peculiar,  fo 
that  it  is  hardly  poffible  to  give  any  account  of  a  regular 
progrefs  of  phenomena ;  and  all  we  can  do  is,  to  afcertain 
the  precife  heights  of  detached  points.  For  which  reafons, 
wc  mull  content  ourfelves  with  the  conftrudion  already  (ri¬ 
ven.  It  is  the  exad  geometrical  expreflion  of  Bernoulli’s 
analyfis,  and  its  confequences  now  related  contain  all  that  he 
has  invefligated.  We  may  accommodate  it  very  nearly  to  the 
real  flate  of  things,  by  fuppofing  PC  equal,  not  to  CO  of 
fig-  4.  but  to  MS,  exhibiting  the  whole  compound  tide. 
And  the  point  B,  inflead  of  reprefenting  the  moon’s  place, 
mull  reprefent  the  place  of  high  water, 

Thus  have  we  obtained  a  general,  though  not  very  accu¬ 
rate,  view  of  the  phenomena  which  mull  take  place  in  dif¬ 
ferent  latitudes  and  in  different  declinations  of  the  fun  and 
moon,  provided  that  the  phyfical  theory  which  determines 
the  form  and  pofition  of  the  watery  fpheroid  be  juft.  We 
have  only  to  compute,  by  a  very  fimple  procefs  of  fpherical 
trigonometry,  the  place  of  the  pole  of  this  fpheroid.  The 
fecond  conftrudion,  in  fig.  8.  fhows  us  all  the  circumftances 
of  the  time  and  height  of  high  water  at  any  point.  It  will 
be  recolleded,  that  in  computing  this  place  of  the  pole,  the 
anticipation  of  20  degrees,  arifing  from  the  inertia  of  the 
waters,  mull  be  attended  to. 

Were  we  U)  inftitute  a  comparifon  of  this  theory  with 
obfervation,  without  farther  confideration,  we  fhould  ftill 
find  it  unfavourable,  partly  in  refped  of  the  heights  of  the 
tides,  and  more  remarkably  in  refped  of  the  time  of  low 
water*  We  muft  again  confider  the  effeds  of  the  inertia  of 
the  waters,  and  recoiled-,  that  a  regular  theoretical  tide  dif¬ 
fers  very  little  in  its  progrefs  from  the  motion  of  a  wave. 
Even  along  the  free  ocean,  its  motion  much  refembles 
that  of  any  other  wave.  All  waves  are  propagated  by  an  of- 
cillatory  motion  of  the  waters,  precifely  fimilar  to  that  of 
a  pendulum.  It  is  well  known,  that  if  a  pendulum  receive 
a  fmall  impulfe  in  the  tine  of  every  defcent,  its  vibrations 
may  be  increafed  to  infinity.  Did  the  fucceffive  adions  of 
the  fun  or  moon  juft  keep  time  with  the  natural  propaga¬ 
tion  of  the  tides,  or  the  natural  ofcillations  of  the  waters, 
the  tides  would  alfo  augment  to  infinity  :  But  there  is  an 
infinite  odds  againft  this  exad  adjuftment.  It  is  much  more 
probable  that  the  adion  of  to-day  interrupts  or  checks  the 
oscillation  produced  by  yefterday’s  adion,  and  that  the  mo¬ 
tion  which  we  perceive  in  this  day’s  tide  is  what  remains. 
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and  is  compounded  with  the  adion  of  to-day.  This  being 
the  cafe,  we  fhould  exped  that  the  nature  of  any  tide  will 
depend  much  on  the  nature  of  the  preceding  tide.  There¬ 
fore  we  fhould  exped  that  the  fuperior  and  inferior  aides  of 
the  fame  day  will  be  more  nea»’y  equal  than  the  theory  de¬ 
termines.  The  whole  courfe  of  obfervation  confirms  this. 
In  latitude  450,  the  fuperior  and  infeiior  tides  of  one  day 
may  differ  in  the  proportion  of  2\  to  r,  and  the  tides  cor- 
refponding  to  the  greateft  and  lead  declinations  of  the  moon 
may  differ  nearly  as  much.  But  the  difference  of  the  fu- 
perjor  and  inferior  tides,  as  they  occur  in  the  lift  of  Obfec- 
vations  at  Rochefort,  is  not  the  third  part  of  this,  and  the 
changes  made  by  the  moon’s  declination  is  not  above  one- 
half.  1  hererore  we  fhall  come  much  nearer  the  true  mea- 
fure  of  a  fpring  tide,  by  taking  the  arithmetical  mean,  than 
by  taking  either  the  fuperior  or  inferior. 

We  fhould  exped  lefs  deviation  from  the  theory  in  the 
gradual  diminution  of  the  tides  from  fpring  tide  to  neap 
tide,  and  in  the  gradual  changes  of  the  medium  tide  by  the 
declination  of  the  moon ;  becaufe  the  fucceffive  changes  are 
very  fmall;  and  when  they  change  in  kind,  that  is,  diminifh 
after  having  for  fome  time  augmented,  the  change  is  by  in- 
fenfible  degrees.  This  is  moft  accurately  confirmed  by  ob¬ 
fervation.  The  vaft  colled  ion  made  by  Caffini  of  the  Ob- 
fervations  at  Breft  being  examined  by  Bernoulli,  and  the 
medium  of  the  two  tides  in  one  day  being  taken  for  the  tide 
of  that  day,  he  found  fuch  an  agreement  between  the  pro- 
grefiion  of  thefe  medium  tides  and  the  progreflion  of  the 
lines  Mb  of  fig.  4.  that  the  one  Teemed  to  be  calculated 
by  the  other.  He  found  no  lefs  agreement  in  the  changes 
cf  the  medium  tides  by  the  moon’s  declination. 

In  like  manner,  the  changes  produced  by  the  different  dt- 
fiances  of  the  moon  from  the  earth,  were  found  abundantly 
conformable  to  the  theory,  although  not  fo  exad  as  the 
other,  i  his  difference  or  inferiority  is  eafily  accounted  for  : 
When. the  moon  changes  in  her  mean  diftance,  one  of  the 
neap  tides  is  uncommonly  fmall,  and  therefore  the  fucceffive 
diminutions  are  very  great,  and  one  tide  fenfibiy  affeds 
another.  The  fame  circumftance  operates  when  fhe  changes 
in  apogee,  by  reaion  of  a  very  large  fpiing  tide.  And  the 
changes  correfponding  both  to  the  fun’s  diftance  from  the 
eaith  and  his  declination  agreed  almoft  exadly. 

All  thefe  things  confidered  together,  we  have  abundant 
reafon  to  conclude,  that  not  only  the  theory  itfelf  is  juft  in 
principle  (a  thing  which  no  intelligent  naturalift  can  doubt), 
but  alio  that  the  data  which  are  affirmed  in  the  application 
are  properly  chofen  ;  that  is,  that  the  proportion  of  2  to 
5  is  very  nearly  the  true  proportion  of  the  mean  folar  and 
lunar  forces.  If  we  now  compute  the  medium  tide  for  any¬ 
place  in  fucceffion,  from  fpring  tide  to  neap  tide,  and  ftill 
more,  if  we  compute  the  feriesof  times  of  their  occurrence, 
we  fhall  find  as  great  an  agreement  as  can  be  defired.  Not 
but  that  there  are  many  irregularities ;  but  thefe  are  evi¬ 
dently  fo  anomalous,  that  we  can  aferibe  them  to  nothing 
but  circumftances  which  are  pur  ely  local. 

This  general  rule  of  computation  mull  be  formed  in  the 
folowing  manner : 

The  fpring  tide,  according  to  theory,  being  called  A, 
and  the  neap  tide  B,  recoiled  that  the  fpring  tide,  according 
to  the  regular  theory,  is  meafured  by  M  ft-  S.  Recoiled 
alfo,  that  when  the  lunar  tide  only  is  confidered,  the  fupe¬ 
rior  fpring  tide  is  M  X  fin.*,  ZM  (fig  8).  But  when 
vve  confider  the.  adion  of  two  adjoining  tides  on  each 
other,  we.  find  it  fafer  to  take  the  medium  of  the  fupe¬ 
rior  and  inferior  tides  for  the  meafure  ;  and  this  is  M  X 
x  cofi*  2  Z(/X  cof.  2  MQ 

-  —  Let  this  be  called  m.  This 

3  X  being 


Tide. 


T  I 

being  totally  the  eflefl  of  M 
*  declination,  may  be  taken  as  its  proper  meafore,  by  which 
we  are  to  calculate  the  other  tides  of  the  monthly  feries 
from  fpring  tide  to  neap  tide. 

In  like  manner,  we  mull  compute  a  value  for  S,  as  mo¬ 
dified  by  declination  and  latitude  ;  call  this  s.  Then  fay, 

m  i  j. 

M-f  S;  Ax  ^  j  S* 

This  fourth  proportional  will  give  the  fpring  tide  as 
modified  for  the  given  declination  of  the  luminaries,  and  the 
latitude  of  the  place. 

Now  recolle&,  that  the  medium  tide,  when  the  lumina¬ 
ries  are  in  the  equator,  is  A  X  cof.2  lat.  Therefore  let 
F  be  the  fpring  tide  obferved  at  any  place  when  the  lumi- 
naiies  are  in  the  equator  y  and  let  this  be  the  medium  of  a 
great  many  obfervations  made  in  thefe  circumflances.  This 
gives  A  *  cof.2  lat.  (as,  modified  by  the  peculiar  circum- 
ftances  of  the  place)  =  F.  Therefore  the  fourth  propor- 

m  s 

tioual  now  given  changes  to  F  X  - rr -  And 

•  •  M  +  S  cof.  lat. 

m  —  / 

a  fimilar  fubflitute  for  B  is  G  X  :'-r - - - 

M  —  S  *  cof.2  lat. 

Laftly,To  accommodate  our  formulas  to  every  diflanceof 
the  earth  from  the  fun  and  moon,  let  D  and  a  be  the  mean 
diftances  of  the  fun  and  moon,  and  d  and  *  their  diflances 
at  the  given  time  ;  and  then  the  two  fubflitutes  become 
-M3  D  ~S  m  4- x 

- -  X  F  X  7i 


d*t*(  M  +  S) 
A*d3M—s*  D^S 


x  Gx 


(M  +  S)  cof.2  lat* 

71  -|~  X 


d'3s3(M —  S;  ^  (M  —  S)  cof.2  lat. 

The  half  ium  of  thefe  two  quantities  will  be  the  MC, 
and  their  half  difference  will  be  the  SC,  of  fig.  4.  with  which 
we  may  now  operate,  in  order  to  find  the  tide  for  any  other 
day  of  the  menflrual  feries,  by  means  of  the  elongation  n  of 
the  moon  from  the  fun  ;  that  is,  we  rauft  fay  MC  -j-CS  : 

q  b 

MC  —  CS  =:  tan.  a  ;  tan.  b  ;  then  x  — - — ,  and  y  =: 

a  —  b 

— — .  And  MS,  the  height  of  the  tide,  is  MC  X  cof.  2  y 
+  CSX  cof.  2  x. 

Such  is  the  general  theory  of  the  tides,  deduced  from 
the  principle  of  univerial  gravitation,  and  adjufted  to  that 
proportion  of  the  folar  and  lunar  forces  which  is  moft  con- 
fiftent  with  other  celefl/al  phenomena.  The  comparifon  of 
the  greateft  and  leaf!  daily  retardations  of  the  tides  was 
with  great  judgment  preferred  to  the  proportion  of  fpring 
and  neap  tides,  fele&ed  by  Sir  Ifaac  Newton  for  this  pur- 
pofe.  T  his  proportion  mull  depend  on  many  local  circum¬ 
flances.  When  a  wave  or  tide  comes  to  the  mouths  of  two 
rivers,  and  fends  a  tide  up  each,  and  another  tide  of  half  the 
magnitude  comes  a  fortnight  after  ;  the  proportion  of  tides 
lent  up.  to  any  given  places  of  thefe  rivers  may  be  extremely 
different.  Nay,  the  proportion  of  tides  fent  up  to  two  db 
ftant  places  of  the  fame  river  can  hardly  be  the  fame  ;  nor 
are  they  the  fame  in  any  river  that  we  know.  It  can  be 
demonflrated,  in  the  flri&eft  manner,  that  the  farther  we 
go  up  the  river,  where  the  declivity  is  greater,  the  neap  tide 
will  be  fmalier  in  proportion  to  the  fpring  tide.  But  it, 
does  not  appear  that  the  time  of  fucceffion  of  the  different 
tides  will  be  much  affe£led  by  local  circumflances.  The 
tide  of  the  fecond  day  of  the  moon  being  very  little  lefs 
than  that  of  the  firfl,  will  be-  nearly  as  much  retarded,  and 
the  intervals  between  their  arrivals  cannot  be  very  different 
from  the  real  intervals  of  the  undifliirbed  tides  ;  according¬ 
ly,  the  fucceffion  of  the  higheft  to  the  higheft  but  one  is 
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as  modified,  by  latitude  and  found  t®  be  the  fame  in  all  places,  when  not  difturbed  by 

different  winds.  In  like  manner,  the  fucceflion  of  the  loweit  - 
and  the  loweft  but  one  is  found  equally  invariable  ;  and  the 
higheft  and  the  loweft  tides  obferved  in  any  place  mujl  be 
accounted  the  fpring  and  neap  tides  of  that  place,  whether 
they  happen  on  the  day  of  full  and  half  mo  m  or  not.  Nay, 
we  can  fee  here  the  explanation  of  a  general  deviation  of 
the  theory  which  we  formerly  noticed.  A  low  tide,  being 
lefs  able  to  overcome  obftru&ions,  will  be  fooner  flopped, 
and  the  neap  tides  fhould  happen  a  little  earlier  than  by  the 
undiflurbed  theory. 

With  all  thefe  corre<ftions,  the  theory  now  delivered  “will 
be  found  to  correfpond,  with  obfervation,  with  all  the  ex- 
adlnefs  that  we  can  reasonably  expe&.  We  had  an  oppor¬ 
tunity  of  comparing  it  with  the  phenomena  in  a  place  where 
they  are  very  fmgular,  viz.  in  the  harbour  of  Biffefiedt  in 
Iceland.  The  equator  of  the  watery  fpheroid  frequently 
pafles  through  the  neighbourhood  of  this  place,  in  a  variety 
ot  pofitions  with  refpe£t  to  its  parallel  of  diurnal  revolution, 
and  the  differences  of  fupeiior  and  inferior  tides  are  moft 
remarkable  and  various.  We  found  a  wonderful  conformity 
to  the  moft  diverfified  circumflances  of  the  theory. 

There  is  a  period  of  18  years,  refpe&ing  the  tides  in 
Iceland,  taken  notice  of  by  the  ancient  Saxons  ;  but  it  is  not 
diflindlly  described.  Now  this  is  the  period  of  the  moon’s 
nodes,  and  of  the  greateft  and  leaft  inclination  of  her  orbit 
to  the  equator.  It  is  therefore  the  period  of  the  pofitions 
of  the  equator  of  the  tide;  which  ranges  round  this  ifland, 
and  very  fenfibly  affects  them. 

Hitherto  we  have  fuppofed  the  tides  to  be  formed  on 
an  ocean  completely  covering  the  earth.  Let  us  fee  how 
thofe  may  be  determined  which  happen  in  a  fmall  and  con¬ 
fined  fea,  fuch  as  the  Cafpian  or  the  Black  Sea.  The  de¬ 
termination  in  this  cafe  is  very  fimple.  As  no  fupply  of 
water  is  fuppofed  to  come  into  the  bafon,  it  is  lufceptible  of 
a  tide  only  by  linking  at  one  end  and  rifmg  at  the  other. 
This  may  be  illuftrated  by  fig.  6.  where  C  x,  C y,  are  two 
perpendicular  planes  bounding  a  fmall  portion  of  the  natu¬ 
ral  ocean.  The  water  will  fink  at  z  and  rife  at  x,  andfoim 
a  furl  ace  0  t  r  parallel  to  the  equilibrated  furface  y  x.  It  is 
evident  that  there  will  be  high  water,  or  the  greateft  pof- 
fible  rife  at  r,  when  the  bafon  comes  to  that  pofition  where 
the  tangent  is  moft  of  all  inclined  to  the  diamater.  This 
will  be  when  the  angle  /CB  is  45°  nearly,  and  therefore 
three  lunar  hours  after  the  moon’s  fonthing  ;  at  the  fame 
time,  it  will  be  low  water  at  the  other  end.  It  is  plain  that 
the  rife  and  fall  mull  be  exceedingly  fmall,  and  that  there 
will  be  no  change  in  the  middle.  The  tides  of  this  kind  in 
the  Cafpian  Sea,  in  latitude  450,  whofe  extent  in  longitude 
does  not  exceed  eight  degrees,  aie  not  above  feven  inches ; 
a  quantity  io  fmall,  that  a  flight  breeze  of  wind  is  fufficient 
to  check  it,  and  even  to  produce  a  rife  of  the  waters  in  the 
oppoiite  dire&ion.  We  have  not  met  with  any  accounts  of 
a  tide  being  obferved  in  this  fea. 

It  fhould  be  much  greater,  though  flill  very  fmall,  in  the 
Mediterranean  Sea.  Accordingly,  tides  are  obferved  theie, 
but  ftill  more  remarkably  in  the  Adriatic,  for  a.reafon  which 
will  be  given  by  and  by.  We  do  not  know  that  tides 
have  been  obferved  in  the  great  lakes  of  North  America. 
Thefe  tides,  though  fmall,  fhould  be  very  regular. . 

Should  there  be  another  great  bafon  in  the  neighbour¬ 
hood  of  %  x,  lying  eafl  or  weft  of  it,  we  fhould  obferve  a 
curious  phenomenon.  It  would  be  low  water  on  one  fide  of 
the  fhore  z  when  it  is  high  water  on  the  other  fide  of  this 
partition.  If  the  tides  in  the  Euxine  and  Cafpian  Seas,  or 
in  the  American  lakes  which  are  near  each  other,  could  be 
obferved,  this  phenomenon  fhould  appear,. and  would  be  one 
of  the  prettieft  examples  of  univerfal  gravitation  that  can 
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TM«*  be  conceived.  Something  like  it  is  to  be  feen  at  Gibraltar. 
It  is  high  water  on  the  eaft  fide  of  the  rock  about  10 
o'clock  at  full  and  change,  and  it  is  high  water  op  the  well 
fide,  not  a  mile  diftant,  at  12.  This  difference  is  per¬ 
haps  the  chief  caufe  ^of  the  Angular  current  which  is  ob- 
ferved  in  the  Straits  mouth.  There  are  three  currents 
obferved  at  the  fame  time,  which  change  their  directions 
every  12  hours.  The  fmall  tide  of  the  Mediterranean  pro¬ 
ceeds  along  the  Barbary  (bore,  which  is  very  uniform  all 
the  way  from  Egypt,  with  tolerable  regularity.  But  along 
the  northern  fide,  where  it  is  greatly  obftruCted  by  Italy, 
the  iflands,  and  the  eaft  coaft  of  Spain,  it  fets  very  irregu- 
larly  ;  and  the  perceptible  high  water  on  the  Spanilh  coatl 
differs  four  hours  ftom  that  of  the  fouthern  coaft.  Thus  it 
happens,  that  one  tide  ranges  round  Europa  point,  and  ano¬ 
ther  along  the  fhore  near  Ceuta,  and  there  is  a  third  current 
in  the  middle  different  from  both.  Its  general  direction  is 
from  the  Atlantic  Ocean  into  the  Mediterranean  Sea,  but 
It  fometimes  comes  out  when  the  ebb  tide  in  the  Atlantic 
is  confide  rable. 

Suppofe  the  moon  over  the  middle  of  the  Mediterranean. 
The  furface  of  the  fea  will  be  level,  and  it  will  be  half  tide 
at  both  ends,  and  therefore  within  the  Straits  of  Gibral¬ 
tar.  But  without  the  Straits  it  is  within  half  an  hour  of 
high  water.  Therefore  there  will  be  a  current  fetting  in 
from  the  Atlantic.  About  three  and  an  half  hours  after, 
it  is  high  water  within  and  half  ebb  without.  The  cur¬ 
rent  now  fets  out  from  the  Mediterranean.  Three  hours 
later,  it  is  low  water  without  the  Straits  and  half  ebb 
within  ;  therefore  the  current  has  been  fetting  out  all  this 
while.  Three  hours  later,  it  is  half  flood  without  the 
Straits  and  low  water  within,  and  the  current  is  again  let¬ 
ting-  in,  & c 

Were  the  earth  fluid  to  the  centre,  the  only  fenfible  mo¬ 
tion  of  the  waters  would  be  up  and  down,  like  the  waves 
on  the  open  ocean,  which  are  not  brufhed  along  by  ftrong 
gales.  But  the  fhallownefs  of  the  channel  makes  a  horizon¬ 
tal  motion  neceffary,  that  water  may  be  fupplied  to  form 
the  accumulation  o t  the  tide.  When  this  is  formed  on  a 
flat  (helving  coaft,  the  ^  ater  muft  flow  in  and  out,  on  the 
flats  and  fands,  while  it  rifes  and  tails  Thefe  horizontal 
motions  muft  be  greatly  modified  by  the  channel  or  bed 
along  which  they  move.  When  the  channel  contracts  along 
the  line  of  flowing  water,  the  wave,  as  it  moves  up  the 
channel,  and  is  checked  by  the  narrowing  fhores,  muft  be 
reflected  back,  and  keep  a  top  of  the  waters  ftill  flowing  in 
underneath.  Thus  it  may  rife  higher  in  thefe  narrow  feas 
than  in  the  open  ocean .  This  may  ferve  to  explain  a  little 
the  great  tides  which  happen  on  fome  coafts,  fuch  as  the 
coaft  of  Normandy.  At  St  Malo  the  flood  frequently  rifes 
50  feet.  But  we  cannot  give  any  thing  like  a  full  or  fa- 
tisra&ory  account  of  thefe  Angularities  In  the  Bay  of 
Tundy,  and  particularly  at  Annapolis  Royal,  the  water 
fometimes  rifes  above  100  feet.  This  feems  quite  inexpli¬ 
cable  by  any  force  of  the  fun  and  moon,  which  cannot  raife 
the  waters  of  the  free  ocean  more  than  eight  feet.  Thefe 
great  floods  are  unqueftionably  owing  to  the  proper  timing 
of  certain  ofcillations  or  currents  adjoining,  by  which  they 
unite,  and  form  one  of  great  force.  Such  violent  motions 
of  water  are  frequently  Teen  on  a  fmall  fcale  in  the  motions 
of  brooks  and  rivers ;  but  we  are  too  little  acquainted  with 
hydraulics  to  explain  them  with  any  piecifion. 

We  have  feen  that  there  is  an  ofcillation  of  waters  form¬ 
ed  under  the  fun  and  moon  ;  and  that  in  confequence  of  the 
rotation  of  the  earth,  the  inertia  and  the  want  of  perfect 
-fluidity  of  the  waters,  and  obftrudtions  in  the  channel,  this 
accumulation  never  reaches  the  place  where  it  would  finally 


fettle  if  the  earth  did  not  turn  round  its  axis,  The  confe¬ 
quence  of  this  muft  be  a  general  current  of  the  waters  from 
eaft  to  weft.  This  may  be  feen  in  another  way.  The 
moon  in  her  orbit  round  the  earth  has  her  gravity  to  the 
earth  diminiflied  by  the  fun's  difturbing  force,  and  therefore 
moves  in  an  orbit  lefs  incurvated  than  (he  would  deferibe  in¬ 
dependent  of  the  fun’s  aCtion.  She  therefore  employs  & 
longer  time.  If  the  moon  were  fo  near  the  earth  as  almoft. 
to  touch  it,  the  fame  thing  would  happen.  Therefore  fup- 
pofe  the  moon  turning  round  the  earth,  almoft  in  contact 
with  the  equator,  with  her  natural  undifturbed  periodic 
time,  and  that  the  earth  is  revolving  round  its  axis  in  the 
fame  time,  the  moon  would  remain  continually  above  the 
fame  fpot  of  the  earth’s  furface  (fuppofe  the  city  of  Quito), 
and  a  fpedlator  in  another  planet  would  fee  the  moon  al¬ 
ways  covering  the  fame  fpot.  Now  let  the  fun  adl;  This 
will  not  affedl  the  rotation  of  the  earth,  becaufe  the  action 
on  one  pait  is  exactly  balanced  by  the  adlion  on  another. 
But  it  will  affedl  the  moon.  It  will  move  more  (lowly 
round  the  earth’s  centre,  and  at  a  greater  diftarace.  It  will 
be  left  behind  by  the  city  of  Quito,  which  it  formerly  co¬ 
vered.  And  as  the  earth  moves  round  from  weft  to  eaft, 
the  moon,  moving  more  (lowly,  will  have  a  motion  to  the 
weft  with  refpedl  to  Quito.  In  like  manner,  every  particle 
of  water  has  its  gravity  diminifhed,  and  its  diurnal  motion 
retarded  ;  and  hence  arifes  a  general  motion  or  current  from 
eaft  to  weft.  This  is  very  diftindtly  perceived  in  the  At¬ 
lantic  and  Pacific  Oceans.  It  comes  round  the  Cape  of 
Good  Hope,  ranges  along  the  coaft  of  Africa,  and  then  fets 
diredlly  over  to  America,  where  it  meets  a  fimilar  ftream 
which  comes  in  by  the  north  of  Europe.  Meeting  the 
fhores  of  America,  it  is  deflected  both  to  the  fouth  along 
the  coaft  of  Brazil,  and  to  the  north  along  the  North  A- 
merican  fhores,  where  it  forms  what  is  called  the  Gulf 
Stream ,  becaule  it  comes  from  the  Gulf  of  Mexico.  This 
motion  is  indeed  very  flow,  this  being  fufi&cient  for  the  ac¬ 
cumulation  of  feveji  or  eight  feet  on  the  deep  ocean  ;  but 
it  is  not  altogether  infenfible. 

We  may  expedt  differences  in  the  appearances  on  the 
weftern  fhores  of  Europe  and  Africa,  and  on  the  weftern 
(bore  of  America,  from  the  appearances  on  the  eaftern 
coafts  of  America  and  of  Afia,  for  the  general  current 
obftrudls  the  waters  from  the  weftern  (bores,  and  fends  them 
to  the  eaftern  fhores.  Alfo  when  we  compare  the  wide 
opening  of  the  northern  extremity  of  the  Atlantic  Ocean 
with  the  narrow  opening  between  Kamtfchatka  and  Ame¬ 
rica,  we  fhould  expedl  differences  between  the  appearances 
on  the  weft  coafts  of  Europe  and  of  America.  The  obfer- 
vations  made  during  the  circumnavigations  of  Captain  Cook 
and  others  fhow  a  remarkable  difference.  All  along  the 
weft  coaft  of  North  America  the  inferior  tide  is  very  tri¬ 
fling,  and  frequently  is  not  perceived. 

In  the  very  fame  manner,  the  difturbing  forces  of  the  fun 
and  moon  form  a  tide  in  the  fluid  air  which  fur  rounds  this 
globe,  confiding  of  an  elevation  and  deprefiion,  which  move 
gradually  from  eaft  to  weft.  Neither  does  this  tide  ever  at¬ 
tain  that  pofition  with  refped  to  the  difturbing  planets 
which  it  would  do  were  the  earth  at  reft  on  its  axis.  Hence 
arifes  a  motion  of  the  whole  air  from  eaft  to  weft  ;  and  this 
is  the  principal  caufe  of  the  trade  winds.  They  are  a  little 
accelerated  by  being  heated,  and  therefore  expanding.  They 
expand  more  to  the  weftward  than  in  the  oppofite  dire&ion* 
becaufe  the  air  expands  on  that  fide  into  air,  which  is  now 
cooling  and  contracting.  Thete  winds  very  evidently  fol¬ 
low  the  fun’s  motion,  tending  more  to  the  fouth  or  north  as 
he  goes  fouth  or  north.  Were  this  motion  conliderably  af- 
fe&ed  by  the  expanfion  oi  heated  air,  we  fhould  find  the 
air  rather  coming  northward  and  fouth  ward  from  the  torricl 
3X3  zone* 
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zone,  In  confluence  of  its  expanflon  in  that  climate.  We 
repeat  It,  it  is  almoft  folely  produced  by  the  aerial  tide,  and 
is  ne'ceflary  for  the  very  formation  of  this  tide.  We  cannot 
perceive  the  accumulation.  It  cannot  affett  the  barometer, 
as  many  think,  becaufe,  though  the  air  becomes  deeper,  it 
becomes  deeper  only  becaufe  it  is  made  lighter  by  the  gra¬ 
vitation  to  the  fun.  Inftead  of  prelTing  more  on  the  cittern 
of  the  barometer,  we  imagine  that  it  prefl'es  lefs ;  becaufe, 
like  the  ocean,  it  never  attains  the  height  to  which  it 
tends.  It  remains  always  too  low  for  equilibrium,  and 
therefore  it  fhould  prefs  with  lefs  force  on  the  ciilern  of  a 
barometer. 

There  is  an  appearance  precifely  fimiiar  to  this  in  the 
planet  Jupiter,  lie  is  furrounded  by  an  atmofphere  which 
is  arranged  in  zones  or  belts,  probably  owing  to  climate  dif¬ 
ferences  of  the  different  latitudes,  by  which  each  feems  to 
have  a  different  kind  of  fky.  Something  like  this  will  ap¬ 
pear  to  a  fpe&ator  in  the  moon  looking  at  this  earth.  The 
general  weather  and  appearance  of  the  fky  is  confiderably 
different  in  the  torrid  and  temperate  zones.  Jupiter’s  belts 
are  not  of  a  conflant  fhape  and  colour  ;  but  there  often  ap¬ 
pear  large  fpots  or  tra£ts  of  cloud,  which  retain  their  fhape 
during  feveral  revolutions  of  Jupiter  round  his  axis.  To 
judge  of  his  rotation  by  one  of  thefe,  we  fhould  fay  that  he 
turns  round  in  9 .55.  There  is  alfo  a  brighter  fpot  which 
is  frequently  feen,  -occupying  one  certain  fituation  on  the 
body  of  Jupiter.  This  is  furely  adherent  to  his  body,  and 
is  either  a  bright  coloured  country,  or  perhaps  a  tra£t  of 
clouds  hovering  over  fome  volcano.  This  fpot  turns  round  in 
9.5 1^.  And  thus  there  is 'a  general  current  in  his  atmo¬ 
fphere  from  eafl  to  weft. 

Both  the  motion  of  the  air  and  of  the  water  tend  to  di- 
minifh  the  rotation  of  the  earth  round  its  axis :  for  they 
move  flower  than  the  earth,  becaufe  they  are  retarded  by 
the  luminaries.  They  muft  communicate  this  retardation 
to  the  earth,  and  muft  take  from  it  a  quantity  of  motion 
precifely  equal  to  what  they  want,  in  order  to  make  up  the 
equilibrated  tide.  In  all  probability  this  retardation  is  com- 
penfated  by  other  caufes ;  for  no  retardation  can  be  ob- 
ferved.  This  would  have  altered  the  length  of  the  year 
flnce  the  time  of  Hipparchus,  giving  it  a  fmaller  number  of 
days.  We  fee  caufes  of  compenfation.  The  continual  wafti- 
ing  down  of  foil  from  the  elevated  parts  of  the  earth  muft 
produce  this  effect,  by  communicating  to  the  valley  on  which 
it  is  brought  to  reft  the  excefs  of  diurnal  velocity  which  it 
had  on  the  mountain  top. 

While  we  were  employed  on  this  article,  a  book  was  put 
into  our  hands  called  Studies  of  Nature ,  by  a  Mr  Saint 
Pierre.  This  author  fcouts  the  Newtonian  theory  of  the 
tides,  as  erroneous  in  principle,  and  as  quite  infufficient  For 
explaining  the  phenomena  ;  and  he  aferibes  all  pheno¬ 
mena  of  the  tides  to  the  liquefaction  of  the  ices  and  fnows 
of  the  circumpolar  regions,  and  the  greater  length  of  the  po¬ 
lar  than  of  the  equatorial  axis  of  the  earth.  He  is  a  man 
of  whom  we  wifk  to  fpcak  with  refpedt,  for  his  con  ft  ant  at¬ 
tention  to  final  caufes,  and  the  proof  thence  refulting  of 
the  wifdom  and  goodnefs  of  God.  For  this  he  is  entitled 
1 6  the  greater  praife,  that  it  required  no  fmall  degree  of  for¬ 
titude  to  refill  the  influence  oi  national  example,  and  to  re¬ 
tain  his  piety  in  the  midft  of  a  people  who  have  drunk  the 
very  dregs  of  the  atheifm  of  ancient  Greece.  This  is  a  fpe¬ 
cies  of  merit  rarely  to  be  met  with  in  a  Frenchman  of  the 
prefent  day  ;  but  as  a  philofopher,  M.  de  St  Pierre  can  lay 
claim  to  no  other  merit  except  that  of  having  colle&ed  ma¬ 
ny  important  fads.  The  argument  which  he  employs  to 
prove  that  the  earth  is  a  prolate  fpheroid,  is  a  diredl  demon¬ 
stration  of  the  truth  of  the  contrary  opinion  ;  and  the  melt¬ 
ing  of  the  ice  and  fnows  at  the  poles  cannot  produce  the 
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fmalleft  motion  in  the  waters.  Were  there  even  to  times  T  ie 
more  ice  and  fnow  floating  on  the  northern  fea  than  there 
is,  and  were  it  all  to  melt  in  one  minute,  there  would  be  no 
flux  from  it  ;  for  it  would  only  All  up  the  fpace  which  it 
formerly  occupied  in  the  water.  Of  this  any  perfon  will 
be  convinced,  who  fliall  put  a  handful  of  fnow  fqueezed 
hard  into  ajar  of  water,  and  note  the  exaCl  height  of  the 
water.  Let  the  fnow  melt,  a.;d  he  will  find  the  water  of 
the  fame  height  as  before. 

TiDE-lff alters ,  or  Tidefmen ,  are  inferior  officers  belonging 
to  the  cuftomhoufe,  whofe  employment  is  to  watch  or  at¬ 
tend  upon  {hips  until  the  cuftoms  be  paid  :  they  get  this 
name  from  their  going  on  board  fhips  on  their  arrival  in  the 
mouth  of  the  Thames  or  other  ports,  and  fo  come  up  with 
the  tide. 

T1END,  in  Scots  law.  See  Teind. 

TIERCE,  or  Teirce,  a  meafure  of  liquid  things,  at 
wine,  oil,  &c.  containing  the  third  part  of  a  pipe,  or  42  gal¬ 
lons. 

TIERCED,  in  heraldry,  denotes  the  fhield  to  be  divi¬ 
ded. by  any  part  of  the  partition-lines,  as  party,  conpy,  trail- 
chy,  or  tailly,  into  three  equal  parts  of  different  colours  or 
metals. 

TIGER,  in  zoology.  See  Felis. 

TiGRR-Wof,  the  name  by  which  the  hycena  is  called  at 
the  Cape  of  Good  Hope.  See-Hv^NA. 

TIGRIS,  a  river  of  Afia,  which  has  its  fource  near  that 
of  the  Euphrates  in  the  mountain  Tchildir  in  Turkomania; 
afterwards  it  feparates  Diarbeck  from  Erzerum,  and  Khu- 
fiftan  from  Irac- Arabia  ;  and  uniting  with  the  Euphrates  at 
Gorno,  it  falls  into  the  gulf  of  Bafforah,  under  the  name  of 
Sc  hat  el- Arab.  This  river  paffes  by  Diarbekar,  Gezira, 

Mouful,  Bagdad,  Gorno,  and  Bafforah. 

TILIA,  Lime  or  Linden-tree,  in  botany  :  A  genus 
of  plants  belonging  to  the  clafs  o polyandria,  and  order  of 
monogynia ;  and  in  the  natural  fyftem  ranging  under  the  Co - 
Jummfera.  The  calyx  is  quinquepartite  ;  the  corolla  pentape- 
talous  ;  the  berry  is  dry,  globofe,  quinqiielocular,  quinque- 
valve,  and  opening  at  the  bafe.  There  are  four  fpecies ;  the 
europsea  and  americana,  pubefeens  and  alba. 

The  europ&ay  or  common  lime-tree,  is  generally  fup-  Coxe's  7ra* 
pofed  to  be  a  native  of  Britain;  but  we  are  informed  by  Mr VeU  in 
Coxe,  that  Mr  Pennant  told  him  (on  what  authority  is  not  Switzer-  ^ 
mentioned),  that  it  was  imported  into  England  before  the^*"^*  vo^  u’ 


year  1652. 

The  leaves  are  heart-fhaped,  with  the  apex  produced,  and 
ferrated  on  the  edges ;  the  flowers  grow  in  a  thin  umbel, 
from  three,  to  nine  together,  of  a  whitifh  colour  and  a  fra¬ 
grant  fmell ;  very  grateful  to  bees.  The  wood  is  light, 
fmooth,  and  of  a  fpongy  texture,  ufed  for  making  iafts  and 
tables  for  fhoemakers,  &c>  Ropes  and  bandages  are  made 
©f  the  bark,  and  mats  and  ruftic  garments  of  the  inner  rind, 
in  Carniola  and  fome  other  countries. — The  lime-tree  con¬ 
tains  a'  gummy  juice,  which  being  repeatedly  boiled  and  cla* 
rifled  produces  a  fubftap.ee  like  fugar. 

TILLEMONT  (Sebaftian  le  Nam  de).  See  Nai*. 

TILLER  of  a  Ship ,  a  ftrong  piece  of  wood  fattened  in 
the  head  of  the  rudder,  and  in  fmall  (hips  and  boats  called 
the  helm . 


TILLCEA,  in  botany  :  A  genus  of  plants  belonging  to 
the  clafs  of  tetrandrla i  the  order  of  tetragynia ,  and  in  the 
natural  iyftem  ranging  under  the  13th  order.  Succulent <z. 
The  calyx  has  three  or  four  diviflons  ;  the  petals  are  three 
or  four,  and  equal ;  the  capfules  three  or  four,  and  polyfper~ 
mous.  There  are  four  fpecies;  of  which  one  only,  the  muf- 
cofa,  is  a  native  of  England,  and  is  not  mentioned  among 
the  Scotch  plants. 

The  mufeofa ,  or  procumbent  tilloea,  has  proftrate  items, 

almoft 


T  I  L 


[  533  ] 


T  I  M 


Tillotfon.  almol  ere&,  generally  red,  and  grow  longer  after  flowering. 

i - - - '  The  parts  of  fru&ification  are  always  three.  The  leaves 

grow  in  pairs,  and  are  flefhy.  It  is  found  on  dry  heaths  in 
Norfolk  and  Suffolk,  and  flowers  in  May  and  June. 

TILLOTSON  (John),  a  celebrated  archbifhop  of  Can¬ 
terbury,  was  the  fon  of  Robert  Tillotfon  of  Sowerby,  in  the 
parifh  of  Hallifax  in  Yorkshire,  clothier  ;  and  was  born  there 
jn  the  year  1630.  He  flu  died  in  Clare-hall,  Cambridge; 
and  in  1656  left  this  college,  in  order  to  become  tutor  to 
the  fon  of  Edmund  Prideaux,  Efq;  of  Ford-abbey  in  De- 
vonfhire.  He  was  afterwards  curate  to  Dr  Hacket  vicar  of 
Chefhunt,  in  Hertfordshire.  In  1663,  he  was  prefented 
by  Sir  Thomas  Barnardifton  to  the  reSory  of  Ketton  or 
Keddington  in  the  county  of  SufFolk ;  but  was  the  next 
year  chofen  preacher  to  Lincoln’s  Inn,  when  he  procured 
Ketton  to  be  bellowed  on  his  curate.  He  was  greatly  ad¬ 
mired  in  London  for  his  fermons  ;  and  in  the  fame  year  was 
chofen  Tuefday-leSurer  at  St  Lawrence’s  church,  London, 
where  his  le&ures  were  frequented  by  all  the  divines  of  the 
city,  and  by  many  perfons  of  quality  and  diftin£Hon.  Ini  666, 
he  took  the  degree  of  Do&or  of  Divinity  at  Cambridge  ; 
in  1669,  was  made  prebendary  of  Canterbury  ;  in  1672, 
was  admitted  dean  of  that  cathedral  ;  and  three  years  after, 
was  made  a  prebendary  of  St  Paul’s  cathedral,  London. 
In  1679,  he  became  acquainted  with  Charles  earl  of  Shrewf- 
bury,  whom  he  converted  from  Popery ;  and  the  next  year 
refufed  to  lign  the  clergy  of  London’s  addrefs  of  thanks  to 
king  Charles  II.  for  not  agreeing  to  the  bill  of  exclufion  of 
the  duke  of  York.  In  1683,  he  vifited  the  unhappy  Lord 
Rufiel  when  under  condemnation  ;  and  attended  him  in  his 
laft  moments  on  the  fcaffold.  In  1689,  he  was  inftalled 
dean  of  St  Paul’s  *,  made  clerk  of  the  clofet  to  King  Wil- 
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Barrow’s  works,  and  Dr  Wilkins’s  Treatife  of  the  Principles  Timber 
and  Duties  of  Natural  Religion,  and  a  volume  of  that  divine’s 
Sermons. 

TIMBER,  wood  fit  for  building,  See.  Sec  Tree,  and 
Strength  of  Materials . 

TIMBERS,  the  ribs  of  a  fhip,  or  the  incurvated  pieces 
of  wood,  branching  outward  from  the  keel  in  a  vertical  di- 
reftion,  fo  as  to  give  ftrength,  figure,  and  folidity,  to  the 
whole  fabric.  See  Ship-building,  book  i.  ch.  ii. 

TIME,  a  fucceflion  of  phenomena  in  the  univerfe,  or 
a  mode  of  duration  marked  by  certain  periods  or  mea- 
fures,  chiefly  by  the  motion  and  revolution  of  the  fun. 

The  general  idea  which  time  gives  in  every  tKng  to  which 
it  is  applied,  is  that  of  limited  duration.  Thus  we  cannot 
fay  of  the  Deity,  that  he  cxifls  in  time  ;  becaufe  eternity, 
which  he  inhabits,  is  abfolutely  uniform,  neither  admitting 
limitation  nor  fucceflion.  See  Metaphysics,  n(>  209. 

Time,  in  mufic,  is  an  affe&ion-  of  found,  by  which  it  is 
faid  to  be  long  or  fhort,  with  regard  to  its  continuance  in 
the  fame  tone  or  degree  of  tune. 

Mufical  time  is  diftiiiguifhed  into  common  or  duple  time, 
and  triple  time. 

Double ,  duple ,  or  common  time,  is  when  the  notes  are  in 
a  duple  duration  of  each  other,  viz.  a  femibreve  equal  to 
two  minims,  a  minim  to  two  crotchets,  a  crotchet  to  two 
quavers,  &c. 

Common  or  double  time  is  of  two  kinds.  The  firfl: 
when  every  bar  or  meafure  is  equal  to  a  femibreve,  or  its 
value  in  any  combination  of  notes  of  a  lefs  quantity.  The 
fecond  is  where  every  bar  is  equal  to  a  minim,  or  its  value 
in  lefs  notes.  The  movements  of  this  kind  of  meafure  are 
various,  but  there  are  three  common  diilin&ions ;  the  firfl: 


liam  and  Queen  Maiy  ;  and  appointed  one  of  the  commif-  flow,  denoted  at  the  beginning  of  the  line  by  the  mark 
fioners  to  prepare  matters  to  be  laid  before  the  convocation,  — ■ 

in  order  to  a  comprehenfion  of  all  Proteftants,  as  well  difi  C  ;  the  fecond  bri/h,  marked  thus 
fenters  as  churchmen  ;  but  this  attempt  was  fruftrated  by 
the  zeal  of  thofe  members  of  that  body,  who  refufed  to  ad¬ 
mit  of  any  alteration  in  things  confefledly  indifferent.  In 
1691,  Dr  Tillotfon  was,  notwithftanding  the  warmefl  re- 
monllrances  and  intreaties  on  his  part,  coniecrated  archbi¬ 
fhop  of  Canterbury,  and  four  days  after  was  fvvorn  one  of 
the  privy  council ;  their  majellies  always  repofing  an  entire 
confidence  in  his  prudence,  moderation,  and  integrity.  In 
1694,  he  was  feized  with  a  dead  palfy,  of  which  he  died  in 
the  65  th  year  of  his  age.  He  was  interred  in  the  church 
of  St  Lawrence  Jury,  London,  where  a  handfome  monument 
is  ere&ed  to  his  memory.  This  learned  and  pious  divine, 
while  living,  was  greatly  inveighed  againft  by  the  enemies 
of  the  revolution.  After  his  death  there  was  found  a  bundle 
of  bitter  libels  which  had  been  published  againfl  him,  on 
which  he  had  written  with  his  own  hand,  “  I  forgive  the 
authors  of  thefe  books,  and  pray  God  that  he  may  alfo  for¬ 
give  them.”  It  is  remarkable,  that  while  this  truly  ^reat 
man  was  in  a  private  ftation,  he  always  laid  afide  two-tenths 
his  income  for  charitable  ufes  One  volume  in  folio  of 
Dr  Tillotfon’s  fermons  was  publifhed  in  his  life-time,  and 
corredled  by  his  own  hand  \  thefe  Barbeyrac  tranflated  into 
French.  Thofe  which  came  abroad  after  his  death,  from 
his  chaplain  Dr  Barker,  made  two  volumes  in  folio,  the  co¬ 
py  of  which  was  lold  for  2500  1.  and  this  was  the  only  lega¬ 
cy  he  left  to  his  family,  his  extenfive  charity  having  confu- 
med  his  yearly  revenues  as  conftantly  as  they  came  to  his 
hands.  However,  King  William  gave  two  grants  to  his 
widow  ;  the  firfl:  of  which  was  an  annuity  of  400  1.  during 
the  term  ot  her  natural  life,  and  the  fecond  of  200 1.  as  an 
addition  to  the  former  annuity.  Dr  Tillotfon  wrote  fome 
oilier  works  befides  his  Sermons ;  and  alfo  publifhed  Dr 


C  ;  the  fecond  brijh,  marked  thus  and  the  third  very 

brtjh}  thus  marked  m 

* Triple  time  is  when  the  durations  of  the  notes  are  triple 
of  each  other,  that  is,  when  the  femibreve  is  equal  to  three* 
minims,  the  minim  to  three  crotchets,  & c.  and  it  is  mark¬ 
ed  T. 

Time- Keepers,  or  Injlrument r  for  meafuring  Time ,  See 
Clock,  Dial,  Watch,  &e. 

Harrifon's  TiME-Keeper.  See  Harrison  andLoNGiTUDE. 

TIMOLEON,  a  celebrated  Corinthian  general,  who  r'e- 
ftored  the  Syracufians  to  their  liberty,  and  drove  the  Cartha¬ 
ginians  out  of  Sicily.  See  Syracuse,  n°  50  —  54. 

TIMON  the  Sceptic ,  who  is  not  to  be  confounded  with 
Timon  the  Mifanthrope ,  was  a  Phliafian,  a  difciple  of 
Pyriho,  and  lived  in  the  time  of  Ptolemy  Philadelphus.  He 
took  fo  little  pains  to  invite  difciples  to  his  fchool,  that  it 
lias  been  faid  of  him,  that  as  the  Scythians  (hot  flying,  Ti¬ 
mon  gained  pupils  by  running  from  them.  He  was  fond  of 
rural  retirement:;  and  was  fo  much  addi&ed  to  wine,  that  he 
held  a  fuccefsful  cpnteft  with  feveral  celebrated  champions  in 
drinking.  Like  Lucian,  he  wrote  with  farcaftic  humour 
againll  the  whole  body  of  philofophers.  The  fragments  of 
his  fatirical  poem  Stilt,  often  quoted  by  the  ancients,  have 
been  carefully  colle&ed  by  Henry  Stephens  in  his  Poefis 
Philofophica .  Timon  lived  to  the  age  of  90  years. 

Timon,  fnrnamed  Mifanthropos ,  or  the  Man-hater,  a  fa¬ 
mous  Athenian,  who  lived  about  420  B.  C.  He  wa3  one 
day  afked,  why  he  loved  the  young  Alcibiades  while  he  de- 
tefled  all  the  reit  of  the  human  race  ?  on  which  he  replied,, 
“  It  is  becaufe  I  forefee  that  he  will  be  the  ruin  of  the  Athe- 
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Tsmar,  mans.”  He  carefully  avoided  all  forts  of  company;  yet  of  18  books  of  nomes,  or  airs 
t  im^  eus  went  one  day  to  an  affembly  of  the  people,  and  cried  with 
a  loud  voice,  “  That  he  had  a  fig-tree  on  which  ieveral  per¬ 
iod  had  hanged  themfelves;  but  as  he  intended  to  cut  it 
down,  in  order  to  build  a  houfe  on  the  place  where  it  flood, 
he  eave  them  notice  of  it,  that  if  any  of  them  had  a  mind 
to  hang  themfelves,  they  muft  make  hafte  and  do  it  fpeedily.,, 

He  had  an  epitaph  engraved  on  his  tomb,  filled  with  impre¬ 
cations  againfl  thefe  who  read  it.  Shakefpeare  has  formed 
tragedy  on  his  flory. 

T.  IMOR,  an  ifland  of  Afia,  in  the  Eaft  Indian  fea,  to 
the  fouth  of  the  Moluccas,  and  to  the  eaft  of  the  ifland  of 
Java,  being  150  miles  in  length,  and  37  in  breadth.  It 
abounds  in  fandal  wood,  wax,  and  honey  ;  and  the  Dutch 
have  a  fort  here.  The  inhabitants  are  Pagans,  and  are  little 
better  than  favages ;  and  fomp  pretend  they  had  not  the  ufe 
>of  fire  many  years  ago. 

flMOTHEUS,  one  of  the  moft  celebrated  poet-mufi- 
*cians  of  antiquity,  was  born  at  Miletus,  an  Ionian  city  of 
Caria,  446  years  B.  C.  He  was  contemporary  with  Philip 
of  Macedon  and  Euripides  5  and  not  only  excelled  in  lyric 
and  dithyrambic  poetry,  but  in  his  performance  upon  the  ci- 
thara.  According  to  Paufanias,  he  perfe#ed  that  inftru- 
ment  by  the  addition  of  lour  new  firings  to  the  feven  which 
it  had  before ;  though  Suidas  fays  it  had  nine  before,  and 
that  Timotheus  only  added  two,  the  icth  and  11th,  to  that 
number.  See  Lyre. 

With  refpe#  to  the  number  of  firings  upon  the  lyre  of 
Timotheus  :  The  account  of  Paufanias  and  Suidas  is  con- 
firmed  in  the  famous  fenatus-confultum  againfl  him,  Hill  ex¬ 
tant,  preferved  at  full  length  in  Boethius.  Mr  StiUin^fleet 
has  given  an  extra#  from  it,  in  proof  of  the  fimpli- 
city  of  the  ancient  Spartan  mufic.  The  fa#  is  mentioned 
in  Athenaeus  ;  and  Cafaubon,  in  his  notes  upon  that  author, 
v  has  inferted  the  whole  original  text  from  Boethius,  with 
corre#ions.  i  he  following  is  a  faithful  tranflation  of  this 
extraordinary  Spartan  a#  of  parliament.  “  Whereas  Ti¬ 
motheus  the  Milefian,  coming  to  our  city,  has  difhonoured 
our  ancient  mufic,  and,  defpifing  the  lyre  of  feven  firings, 
has,  by  the  Introdu#ion  of  a  greater  variety  of  notes,  cor¬ 
rupted  the  ears  of  our  youth  ;  and  by  the  number  of  his 
firings,  and  the  novelty  of  his  melody,  has  given  to  our  mufic 
an  effeminate  and  artificial  drefs,  inflead  of  the  plain  and 
orderly  one  in  which  it  has  hitherto  appeared  ;  rendering 
melody  infamous,  by  compofing  in  the  chromatic  inflead  of 
the  enharmonic: - The  kings  and 


the  ephori  have  therefore  refolved  to  pafs  cenfure  upon  Ti¬ 
motheus  for  thefe  things  :  and,  farther,  to  oblige  him  to  cut 
all  the  fuperfluous  firings  of  his  eleven,  leaving  only  the 
feven  tones ;  and  to  banifh  him  from  our  city  ;  that  men 
may  be  warned  for  the  future  not  to  introduce  into  Sparta 
any  unbecoming  cuflom.” - 

The  fame  flory,  as  related  in  A  then#  us,  has  this  addi¬ 
tional  circumftance,  That  when  the  public  executioner  was 
on  the  point  of  fulfilling  the  fentence,  by  cutting  off  the 
new  firings,  Timotheus,  perceiving  a  little  flatue  in  the 
fame  place,  with  a  lyre  in  his  hand  of  as  many  firings  as 
that  which  had  given  the  offence,  and  fhowfng  it  to  the 
judges,  was  acquitted. 

It  appears  from  Suida6,  that  the  poetical  and  mufical 
compofitions  of  Timotheus  were  very  numerous,  and  of  va¬ 
rious  kinds.  He  attributes  to  him  19  nomes,  or  canticles, 
in  hexameters  ;  36  proems,  or  preludes  ;  i  8  dithy rambics  ; 
21  hymns;  the  poem  in  praife  of  Diana ;  one  panegyric  ; 
three  tragedies,  the  Perfians,  Phmidas,  and  Laertes ;  to 
which  muft  be  added  a  fourth,  mentioned  by  feveral  ancient 
authors,  called  Niobe ,  without  forgetting  the  poem  on  the 
Birth  of  Bacchus.  Stephen  of  Byzantium  makes  him  author 
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veries  ;  and  of  iooq  or  preludes,  for  the  nomes  oL  11 

the  nutes.  Tipperary, 

I  imotheus  died  in  Macedonia,  according  to  Suidas,  at  " 
the  age  of  97  ;  though  the  Marbles,  much  better  authority, 
lay  at  gi ;  and  Stephen  of  Byzantium  fixes  his  death  in 
the  fourth  year  of  the  10  ;th  Olympiad,  two  years  before 
the  birth  of  Alexander  the  Great ;  whence  it  appears,  that 
this  I  imotheus  was  not  the  famous  player  on  the  flute  fo 
much  efteemed  by  that  prince,  who  was  animated  to  iuch  a 
degree  by  his  performance  as  to  feize  his  arms  ;  and  who 
employed  him,  as  Athenaeus  informs  us,  together  with  the 
other  great  muficians  of  his  time,  at  his  nuptials.  How¬ 
ever,  by  an  inattention  to  dates,  and  by  forgetting  that  of 
thefe  two  muficians  of  the  lame  name  the  one  was  a  Mile- 
flan  and  the  other  a  Theban,  they  have  been  hitherto  often 
confounded. 

1 IMUR  beck.  See  Tamerlane. 

TIN,  one  of  the  four  imperfe#  metals. 

,  For  an  account  of  its  metalline  qualities,  and  the  va¬ 
rious  ftates  in  which  it  is  found,  fee  Mineralogy,  page 
1  1 8.  For  its  chemical  qualities,  fee  the  places  referred  to 
in  Chemistry-/^.  For  the  method  of  effaying  and 
fmelting  its  ore,  fee  Metallurgy,  Part  ii  fe#.  vi. ;  Parc 
in.  ie#.  vi.  See  alfo  Cornwall,  and  Pharma CY-Index.—+ 

An  advantageous  commerce  has  been  lately  opened  between 
Cornwall  and  the  Eafl  Indies  and  China.  In  1791  about 
3000  tons  of  tin  were  railed  in  Cornwall  ;  of  which  220Q 
tons  were  fold  in#the  European  market  for  L,  72  each,  and 
800  tons  carried  to  India  and  China  at  L.  62  per  ton. 

t  INCAL,  the  name  by  which  crude  or  impure  borax  f& 
called.  See  Borax  and  Chemistry-/^/?*. 

*n  Pharmacy-  See  Pharmacy-/^. 

FINDAL  (Dr  Matthew),  a  famous  Englifh  writer,  was 
the  fon  of  the  reverend  Mr  John  Tindal  of  Beer  Ferres  in 
Devonfhfre,  and  was  born  about  the  year  1657.  He  ftudied 
at  Lincoln  college  in  Oxford,  whence  he  removed  to  Exeter, 
and  was  afterwards  ele#ed  fellow  of  All  Souls.  In  168  ; 
he  took  the  degree  of  do#or  ot  law,  and  in  the  rei<>n  of 
James  II.  declared  himfelt  a  Roman  Catholic ;  but  foon 
renounced  that  religion.  After  the  revolution  he  publish¬ 
ed  feveral  pamphlets  in  favour  of  government,  the  liberty 

°mthe  &C‘  His  “  R!&hts  °f  the  Chriftian  Church 

afferted,,,  occafioned  his  having  a  violent  conteft  with  the 
high- church  clergy;  and  his  treadle  “  Chriftianity  as  old  as 
the  Creation,”  publifhed  in  1730,  made  much  noife,  and 
was  anfwered  by  Ieveral  writers,  particularly  by  Dr  Cony- 
beare,  Mr  Forfler,  and  Dr  Leland.  Dr  fin  dal  died  at 
London  in  Auguft  1733*  He  left  in  manufeript  a  fecond 
volume  of  his  “  Chriftianity  as  old  as  the  Creation  the 
preface  to  which  has  been  publifhed.  Mr  Pope  has  fati- 
ri2ed  Dr  Tindal  in  his  Dunciad. 

TINDALE  (William).  See  Tyndale. 

.  "PINNING,  the  covering  or  lining  any  thing  with  melted 
tin,  or  tin  reduced  to  a  very  fine  leaf.  Looking -glaffes  arc 
foliated  or  tinned  with  thin  plates  of  beaten  tin,  t°he  whole 
bignefs  of  the  glafs,  applied  or  faftened  thereto  by  means  of 
quickfilver.  See  Foliating  of  Looking  Glajfes . 

Tinsing  of  Copper .  See  Copper,  n°  25  -  28. 

1 1NNITUS  aurjum,  a  noife  in  the  ears  like  the  con* 
tinued  found  of  bells,  very  common  in  many  diforders,  par¬ 
ticularly  in  nervous  fevers. 

TIPPERARY,  a  county  of  the  province  of  Muniler  in 
Ireland,  bounded  on  the  weft  by  that  of  Limerick  and  Clare, 
on  the  eaft  by  the  county  of  Kilkenny  and  Queen's  Coun¬ 
ty,  on  the  fouth  by  the  county  of  Waterford,  and  on 
the  north  and  north-ealt  by  KingVcounty  and  the  territory 
of  the  ancient  OCarols.  It  extends  about  42  miles  in 

length* 
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rjpftaff*  length,  57  in  breadth,  containing  590,50®  aeres,  divided 
jPu,a*  into  12  baronies,  in  which  are  feveral  market  towns  and 
boroughs.  It  fends  eight  members  to  parliament,  viz.  two 
uZh's  for  the  county,  two  for  the  city  of  Caftiel,  and  two  for  each 
'nbdtfs  ot  ^Drou^8  of  Clonmell,  Fetherd,  and  Thurles.  The 
itarnia.  north  part  of  it  is  mountainous  and  cold  ;  but  in  the  fouth 
tlie  air  is  milder,  and  the  foil  much  more  fertile,  producing 
plenty  of  corn,  and  good  pailure  for  the  numerous  herds  of 
cattle  and  flocks  of  fheep  with  which  it  abounds.  The 
north  part  is  called  Ormond ,  and  for  a  long  time  gave  the 
title  of  earl ,  and  afterwards  of  marquis  and  duke ,  to  the 
noble  family  of  Butler,  defcended  from  a  fifler  of  Thomas 
a  Becket  archbifhop  of  Canterbury,  till,  at  the  accefiion  of 
George  I.  the  laft  duke  was  attainted  of  high-treafon,  and 
died  abroad.  In  that  part  of  the  county,  the  family  had 
great  prerogatives  and  privileges  granted  them  by  Edward 
III.  Another  diftrift  in  this  county  was  anciently  called 
the  County  of  the  Holy  Crofs  of  Tipperary ,  from  a  famous 
abbey  in  it  ft  vied  Holy  Crofs ,  on  account  of  a  piece  of 
Chrift’s  crofs  that  was  faid  to  be  preferved  there.  This 
abbey  and  diftrid  enjoyed  alfo  fpecial  privileges  in  former 
times.  The  remains  of  the  abbey,  or  rather  the  fpot  where 
it  flood,  are  ftill  held  in  great  veneration,  and  much  reforted 
to  by  the  Roman  Catholics. 

TIPSTAFF,  an  officer  who  attends  the  judges  with  a 
kind  of  ftaff  tipped  with  filver,  and.  take*  into  his  charge 
all  prifoners  who  are  committed  or  turned  over  at  a  judge’s 
chambers. 

TIPULA,  the  crane-fly  ;  a  genus  of  infeds  belong- 
ing  to  the  order  of  diptera .  The  mouth  is  a  prolongation 
of  the  head ;  the  upper-jaw  is  arched.  They  have  two 
palpi,  which  are  curved,  and  longer  than  the  head.  The 
probofeis  is  fhort,  and  bends  inwards.  Gmelin  enumerates 
123  fpecies,  of  which  24  are  Britifh.  They  arc  divided 
into  two  families.  1.  Thofe  with  wings  difplayed.  2.  Thofe 
with  wings  incumbent,  and  which  in  form  refemble  a 
gnat.  . 

This  two- winged  infed  is  often  taken  for  the  gnat,  which 
it  refembles,  but  has  not  its  mifehievous  inftind,  nor  its 
murderous  probofeis.  The  larger  tipulae  go  by  the  name 
of  fempjl r effes ,  the  fmall  ones  by  that  of  culiciform  ;  the 
latter,  in  fine  dimmer  evenings,  flutter  about  the  water-fide 
in  legions,  through  which  a  perfon  may  pafs  on  his  way 
unhurt.  The  fhrill  noife  they  make  with  their  wings  is 
not  very  difcernible.  Tipulae,  before  they  become  inhabi- 
tants  of  the  air,  creep  under  the  form  of  grubs.  Thofe 
which  turn  to  larger  tipulae  dwell  in  holes  of  decayed  wil¬ 
low?,  in  the  dampeft  places,  where  they  change  into  chry^ 
falids,  and  in  that  flate  have  the  faculty  of  breathing  thro’ 
two  fmall  curve  horns;  befides  which  they  are  endowed 
with  progreffive  motion,  but  not  retrogreffive,  being  im¬ 
peded  by  little  fpines  placed  on  every  ring  of  the  abdomen. 
When  the  fhroud  is  torn,  the  infed,  prettily  apparelled, 
■cfcapes  from  his  gloomy  habitation  by  means  of  his  wings, 
which  often  are  variegated,  and  takes  his  paftime  in  the 
fields.  Its  long  legs,  and  its  wings,  mutually  affift  each 
other  when  it  either  walks  or  flies.  The  larvae  and  chry- 
falids  of.  the  little  tipulae  are  found  in  water.  They  are 
various  in  colour,  form,  and  carriage  ;  fome  being  grey, 
others  brown,  and  others  red;  fome,  like  the  polypus,"  fur¬ 
led  with  a  pair  of  arms  ;  feveral  with  cylindrical  tubes 
that  perform  the  office  of  vent-holes.  Thtie  fwim  with 
nimbleneis;  thofe  never  leave  the  holes  they  have  dug  for 
thtmlelves  in  the  banks  of  rivulets.  Laftly,  others  make 
a  filkeri  cod  that  receives  part  of  their  body  ;  but  all  of 
them,  after  a  period,  renounce  their  reptile  and  aquatic 
file,  and  receive  wings  from  the  hands  of  nature.  Their 
frame  is  then  foweak,  that  a  touch  is  enough  to  crufh  them. 
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They  are  fometimes  of  a  beautiful  green,  fometimes  coal-  Tire, 
black ;  and  the  mofi  remarkable  are  thofe  whofe  fore -legs, , 
extraordinarily  long,  do  not  touch  the  ground,  and  are 
moveable  like  antennas. .  In  this  flate  of  perfedion,  the  ti¬ 
pulae  being  provided  with  proper  organs,  apply  themfelves 
to  the  propagat’on  of  the  fpecies.  Thofe  fame  poor  infeds, 
who  in  the  (late  of  larvae  have  efcaped  the  voraciomnefs  of 
fiflies,  often  become,  in  their  progrefs  through  the  air,  a 
prey  to  equally  mercilefs  birds. 

TIRE,,  in  the  fea-language,  is  a  row  of  cannon  placed 
along  a  (hip’s  fide,  either  above  upon  deck,  or  below,  di- 
flinguifhed  by  the  epithets  of  upper  and  lower  tires. 

I IROL,  a  county  of  Germany  in  the  circle  of  AultriaV  • 
under  which  may  be  included  the  territories  belonging  to 
the  bifhops  of  Brixen,  Trent,  and  Chur-  Teutonic  Order, 
and  the  prince  of  Beitrichftein,  the  Auflrian  feigniories 
before  the  Arlberg,  and  the  Auflrian  diflrids  in  Swabia. 

It  is  150  miles  in  length,  and  120  in-breadth,  and  contains 
20  large  towns. 

The  face  of  the  country  is  very  mountainous.  Of  thefe 
mountains,  fome-  have  their  tops  always  buried  in  fnow  ; 
others  are  covered  with  woods,  abounding  with*  a  variety 
of  game;  and  others  are  rich  in  metals,  and  marble  of  all 
colours.  Of  the  lower,  fome  yield  plenty  of  corn,  others 
wine,  and  woods  of  chefnut  trees.  The  valleys  are  exceed¬ 
ing  fertile  alio,  and  pleafant.  In  fome  places  confiderable 
quantities  of  flax  are  raifed,  in  others*there  is  a  good  breed 
ot  horfes  and  horned  cattle  ;  and,  among  the  mountains, 
''abundance  of  chamois  and  wild  goats.  In  this ‘Country  are 
affio  found  precious  Hones  of  feveral  forts ;  as  granates,  ru¬ 
bies,  amethyfts,  emeralds,  and  a  fpecies  of  diamonds,  agates,  > 
cornelians,  chalcedonies,  malachites,  &c.  nor  is  it  without 
hot-baths,  acid  waters,  falt-pits,  mines  of  filver,  copper,, 
and  lead,  mineral  colours,  alum,  and  vitriol.  The  principal 
river  ot  Tirol  is  the  Inn,  which,  after  traveling  the  country, 
and  receiving  a  number  of  leffier  flreams  into  it,  enters  Ba¬ 
varia,  in  which,  at  Paffiau,  it  tails  into  the  Danube.  The 
men  here  are  very  tall,  robufl,  and  vigorous ;  the  women  - 
alfo  are  flout,  and  generally  fair  ;  and  both  fexes  have  a 
mixture  of  the  Italian  and  German  in  their  tempers  and 
characters.  As  there  is  little  trade  or  manufacture  in  the 
country,  except  what  is  occafioned  by  the  mines  and  falt- 
works,  many  of  the  common  people  are  obliged  to  feek  a 
fubfiftence  elfewhere.  A  particular  kind  of  falutation  is  * 
ufed  all  over  Tirol.  When  a  perfon  comes  into  a  houfe, , 
he  fays,  “  Hail  ]  Jefus  Chrift  the  anfwer  is,  “  May  Chrifl 
be  praifed,  and  the  Holy  Virgin  his  mother.”  Then  the 
mafler  of  the  houfe  takes  the  vifitor  by  the  hand.  This  fa- 
lutation  is  fixed  up  in  print  at  all  the  doors,  with  an  adver- 
tifement  tacked  to  it,  importing,  that  pope  Clement  XL 
granted  too  days  indulgence,  and  a  plenary  abiolution,  to 
thofe  who  fliould  pronounce  the  falutation  and  anfwer,  a3 
often  as  they  did  it.  The  emperor  has  forts  and  citadels 
fo  advantageoufly  fituated  on  rocks  and  mountains  all  over 
the  country,  that  they  command  all  the  valleys,  avenues,  and 
paffes  that  lead  into  it.  The  inhabitants,  however,  to  keep 
them  in  good  humour,  are  more  gently  treated,  and  not  fo  > 
highly  taxed  as  thofe  of  the  other  hereditary  countries. 

As  to  the  ilates,  they  are  much  the  fame  in  this  country  as 
in  the  other  Auflrian  territories,  except  that  the  peafants 
here  fend  deputies  to  the  diets.,  Tirol  came  to  the  houfe 
of  Auftria  in  the  year  1363,  when  Margaret,  countefs  there¬ 
of,  bequeathed  it  to  her  uncles  the  dukes  of  Auftria.  The 
arms  of  Tirol  are  an  eagle  gules,  in  a  field  argent.  The 
counts  of  Trap  are  hereditary  ftewards  ;  the  lords  of  Glofz, 
chamberlains  ;  the  princes  of  Trautfon,  marihals  ;  the  counts 
of  Wolkenftein,  inafters  of  the  horfe  and  carvers  ;  the  houfe 
of  Spaur,  cup-bearers;  the  counts- of  Kungl,  fewers  and 
1  rangers  | ; 
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rangers  ;  the  counts  of  Brandis,  keepers  of  the  jewels ;  the 
houfe  of  Welfpergi  purveyors  and  ftaff- bearers  ;  and  the 
counts  of  Coalto,  falconers.  Befides  the  governor,  here 
are  three  fovereign  colleges,  fubordinate  to  the  court  at 
Vienna,  which  fit  at  Infpruck,  and  have  their  different  de¬ 
partments.  Towards  the  expences  of  the  military  eftablifh- 
ment  of  this  county,  the  proportion  is  100,000  florins  year¬ 
ly  ;  but  no  more  than  one  regiment  of  foot  is  generally 
quartered  in  it. 

Tirol  is  divided  into  fix  quarters,  as  they  are  called  ;  name¬ 
ly,  thofe  of  the  Lower  and  Upper  lnnthal,  Vintfgow,  Etch, 
Eifack,  and  Pufterthal. 

TITAN,  in  fabulous  hiftory,  the  fon  of  Ccelus  and 
Terra,  and  the  eldeft  brother  of  Saturn,  fuffered  the  latter 
to  enjoy  the  crown,  on  condition  that  he  fliould  bring  up 
none  of  his  male  iffue,  by  which  means  the  crown  would 
at  length  revert  to  him  ;  but  Jupiter  being  fpared  by  the 
addrefs  of  Rhea,  Saturn’s  wife,  Titan  and  his  chrildren  were 
fo  enraged  at  feeing  their  hopes  fruftrated,  that  they  took 
up  arms  to  revenge  the  injury  ;  and  not  only  defeated  Sa* 
turn,  but  kept  him  and  his  wife  prifoners  till  he  was  deliver¬ 
ed  by  Jupiter,  who  defeated  the  Titans;  when  from  the  blood 
of  thefe  Titans  flam  in  the  battle,  proceeded  ferpents,  fcor- 
pions,  and  all  venomous  reptiles.  See  Saturn. 

Such  is  the  account  given  by  the  poets  of  this  family  of 
Grecian  and  Roman  gods.  From  the  fragments  of  Sancho- 
riatho,  however,  and  other  ancient  writers,  many  learned  men 
have  inferred  that  the  Titans  were  an  early  race  of  ambitious 
heroes,  who  laid  the  foundation  of  that  idolatry  which  quick¬ 
ly  overfpread  the  world,  and  that  by  affuming  the  names  of 
the  luminaries  of  heaven  they  contrived  to  get  themfelves 
every  where  adored  as  the  Dii  majoriim  gentium .  That  the 
word  Titan  fignifies  the  fun,  there  can  indeed  be  very  little 
doubt.  Every  one  knows  that  fuch  was  its  fignification  in 
the  JEolic  dialed!  ;  and  as  it  is  evidently  compounded  of  77, 
which,  in  fome  oriental  tongues,  fignifies  bright  or  clear , 
and  Tan,  which  fignifies  a  country  or  the  earth ,  it  may  be 
fafely  concluded  that  Titan  was  the  name  of  the  fun  before 
the  word  was  imported  into  Greece.  But  the  great 
queftion  among  antiquarians  is,  of  what  country  was  that 
race  which,  affuming  to  themfelves  the  names  of  the  heaven¬ 
ly  bodies,  introduced  into  the  world  that  fpecies  of  idolatry 
which  is  known  by  the  appellation  of  Hero-'worjhip  ? 

M.  Pezron,  in  a  work  publifhed  many  years  ago,  and  en¬ 
titled  The  Antiquities  of  Nations ,  maintains  that  the  Titans 
were  a  family  of  Sacae  or  Scythians,  who  made  their  flrft 
appearance  beyond  Media  and  mount  Imaus,  in  the  upper 
regions  of  Afia  ;  that  they  were  the  descendants  of  Gomer 
the  fon  of  Japheth  and  grandfon  of  Noah  ;  and  that  after 
conquering  a  great  part  of  the  world,  upon  entering  Upper 
Phrygia,  they  quitted  their  ancient  name  of  Gomerians  or 
Cimmerians,  and  affumed  that  of  Titans.  All  this,  he  fays, 
happened  before  the  birth  of  Abraham  and  the  foundation 
of  the  Affyrian  monarchy  ;  and  he  makes  Uranus,  their  fe- 
cond  prince  in  the  order  of  fucceffion,  to  have  conquered 
Thrace,  Greece,  the  Ifland  of  Crete,  and  a  great  part  of 
Europe.  .  Uranus  was  fucceeded  by  Saturn,  and  Saturn  by 
Jupiter,  who  flourifhed,  he  fays,  300  years  before  Mofes, 
and  divided  his  vaft  empire  between  himfelf,  his  brother  Plu¬ 
to,  and  his  coufin-german  Atlas,  who  was  called  Telamon . 
For  the  truth  of  this  genealogy  of  the  Titans  M.  Pezron 
appeals  to  the  mo  ft  approved  Greek  hiftorians ;  but  unlucki¬ 
ly  for  his  hypothefis  thefe  writers  have  not  a  fingle  fen- 
tence  by  which  it  can  be  fairly  fupported.  It  luppofes 
not  only  the  great  antiquity  of  the  Scythians,  but  like- 
wife  their  early  progrefs  in  arts  and  fciences,  contrary  to 
what  we  have  proved  in  other  articles  of  this  work,  See 
Sculpture,  n°4  and  5.  and  Scythia. 


Others,  taking  the  fragment  of  Sanchomatho’s  Phenician  Titan, 
hiftory  for  their  guide,  have  fuppofed  the  Titans  to  have  L  Tlthc<,> 
been  the  descendants  of  Ham.  Of  this  opinion  wa3  bifhop 
Cumberland ;  and  our  learned  friend  Dr  Doig,  to  whom 
we  have  been  indebted  for  greater  favours,  indulged  us  with 
theperufal  of  a  manufeript,  in  which,  with  erudition  and  in¬ 
genuity  ftruggling  for  the  pre-eminende,  he  traces  that  im¬ 
pious  family  from  the  profane  fon  of  Noah,  and  fhows  by 
what  means  they  fpread  the  indolatrous  worfhip  of  them¬ 
felves  over  the  greater  part  of  the  ancient  world.  Cronu*, 
of  whofe  exploits  fome  account  has  been  given  elle where 
(fee  Sanchgnjatho),  he  holds  to  be  Ham;  and  tracing 
the  progrefs  of  the  family  from  Phoenicia  to  Cyprus,  from 
Cyprus  to  Rhodes,  thence  to  Crete,  and  from  Crete  to  Sa- 
mathrace,  he  finds  reafon  to  conclude  that  the  branch  called 
Titans  or  Titanides  flourifhed  about  the  era  of  Abraham, 
with  whom,  or  with  his  fon  Ifaac,  he  thinks  the  Cretan  Ju¬ 
piter  mufl  have  been  contemporary.  As  they  proceeded 
from  countries  which  were  the  original  feat  of  civilization 
to  others  in  which  mankind  had  funk  into  the  groffeft  bar- 
bariim,  it  was  eafy  for  them  to  perfuade  the  ignorant  inha¬ 
bitants  that  they  derived  the  arts  of  civil  life  from  their  pa¬ 
rent  the  fun,  and  in  confequence  of  their  relation  to  him  to 
affume  to  themfelves  divine  honours.  To  afk  how  they 
came  to  think  of  fuch  grofs  impiety,  is  a  queftion  as  foolifh 
as  it  would  be  to  afk  how  Ham  their  anceftor  became  fo 
wicked  as  to  entail  the  curfe  of  God  upon  himfelf  and  hispo- 
flerity.  The  origin  of  evil  is  involved  in  difficulties  ;  but 
leaving  all  inquiries  into  it  to  be  profecuted  by  the  meta- 
phyfician  and  moralift,  it  is  furely  more  probable  that  the 
worfhip  of  dead  men  originated  among  the  defeendants  of 
Ham  than  among  thofe  of  Shem  and  Japheth  ;  and  that  the 
fragment  of  Sanchor.iatho,  when  giving  an  account  of  the 
origin  of  the  Titans,  the  undoubted  authors  of  that  worfhip, 
is  more  defer ving  of  credit  than  the  fabulous  and  compaiitive- 
ly  late  writers  of  Greece  and  Rome. 

TITHES,  in  ecclefiaftical  law,  are  deftned  to  be  the 
tenth- part  of  the  increafe,  yearly  arifing  and  renewing  from 
the  profits  of  lands,  the  flock  upon  lands,  and  the  perfonal 
induftry  oTthe  inhabitants  :  the  firft  fpecies  being  ufually 
called  predial ,  as  of  corn,  grafs,  hops,  and  wood  ;  the  fecond 
mixed ,  a3  of  wool,  milk,  pigs,  See.  confiding  of  natural  pro- 
duds,  but  nurtured  and  preferved  in  part  by  the  care  of 
man  ;  and  of  thefe  the  tenth  muft  be  paid  in  grofs ;  the 
third  perfonal,  as  of  manual  occupations,  trades,  fifheries, 
and  the  like  ;  arid  of  thefe  only  the  tenth-part  of  the  clear 
gains  and  profits  is  due. 

We  fhall,  in  this  article,  confider,  1 .  The  original  of  the 
right  of  tithes.  2.  In  whom  that  right  at  prefent  fubfifls. 

3.  Who  may  be  difcharg'ed,  either  totally  or  in  part,  from 
paying  them. 

1.  As  to  their  original,  we  will  not  put  the  title  of  the 
clergy  to  tithes  upon  any  divine  right  ;  though  fuch  a  right 
certainly  commenced,  and  we  believe  as  certainly  ceafed, 
with  the  Jewifh  theocracy.  Yet  an  honourable  and  com¬ 
petent  maintenance  for  the  minifters  of  the  gofpel  is  un-  . 
doubtedly  jure  divino ,  whatever  the  particular  mode  of  that  < 
maintenance  may  be.  For,  befides  the  pofitive  precepts  of 
the  New  Teftament,  natural  reafon  will  tell  us,  that  an 
order  of  men  who  are  feparated  from  the  world,  and  excluded 
from  other  lucrative  profefiions  for  the  fake  of  the  reft  of 
mankind,  have  a  right  to  be  furniffied  with  the  neceffaries, 
conveniences,  and  moderate  enjoyments  of  life,  at  their  ex¬ 
pence  ;  for  whofe  benefit  they  forego  the  lifual  means  of 
providing  them.  Accordingly  all  municipal  laws  have  pro¬ 
vided  a  liberal  and  decent  maintenance  for  their  national 
priefts  or  clergy  ;  ours,  in  particular,  have  eftablifhed  this 
of  tithes,  probably  in  imitation  of  the  Jewifh  law  ;  and  per- 
2  haps. 
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Tithe*,  haps,  con  fitter  mg  the  degenerate  ftate  of  the  world  In  gene* 
v  ^  maybe  more  beneficial  to  the  Enghfh  clergy  to  found 

then  title  on  the  law  of  the  land,  than  upon  any  divine  right 
whatsoever,  unacknowledged  and  unfupported  by  temporal 
fanftions. 

We  cannot  precifely  afeertain  the  time  when  tithes  were 
fit  ft.  introduced  into  this  country.  Poffibly  they  were  con¬ 
temporary  with  the  planting  0f  Chriftianity  among  the 
Saxons  by  Atiguftin  the  monk,  about  the  end  of  the  fixth 
century.  But  the  firft  mention  of  them  which  we  have  met 
with  in  any  written  Englifii  law,  is  a  conftitutional  decree, 
made  in  a  fyuod  held  A.  I),  7 86,  wherein  the  payment  of 
tithes  in  general  is  ftrongly  enjoined.  This  canon  or  decree, 
which  at  firft  bound  not  the  laity,  was  effeftually  confirmed 
by  two  kingdoms  of  the  heptarchy,  in  their  parliamentary 
conventions  of  eftates,  refpedlively  confifting  of  the  kings  of 
Mercia  and  Northumberland,  the  bifhops,  dukes,  fenators, 
and  people.  Which  was  a  few  years  later  than  the  time 
that  Charlemagne  eftabiifhed  the  payment  of  them  in  France, 
and  made  that  famous  divifiou  of  them  into  four  parts ;  one 
to  maintain  the  edifice  of  the  church,  the  fecond  to  fupport 
the  poor,  the  third  the  biffiop,  and  the  fourth  the  parochial 
clergy. 

1  he  next  authentic  mention  of  them  is  in  the  feedus  Ed- 
<wnrdi  et  Gut  brum  ;  or  the  laws  agreed  upon  between  king 
Guthrun  the  Dane,  and  Alfred  and  his  fon  Edward  the 
Eldei,  fucceffive  kings  of  England,  about  the  year  900. 
This  was  a  kind  of  treaty  between  thofe  mosarehs,  which 
may  be  found  at  large  in  the  Anglo-Saxon  laws  :  wherein 
it  was  neceffary,  as  Guthrun  was  a  Pagan,  to  provide  for  the 
iuo.iftence  of  the  Chriftian  clergy  under  his  dominion  ;  and 
accordingly,  we  find  the  payment  of  tithes  not  only  enjoin- 
ed,  but  a  penalty  added  upon  non-obfervance  :  which  law  is 
fcconded  by  the  laws  of  Athelftan,  about  the  year  930. 
And  t.ns  is  as  much  as  can  certainly  be  traced  out  with  re¬ 
gard  to  their  legal  original. 

2.  We  are  next  to  confider  the  peifons  to  whom  tithes 
are  due.  Upon  their  firft  introduftion,  though,  every  man 
was  obliged  to  pay  tithes  in  general,  yet  he  might  [five 
them  to  what  p.  lefts  he  pleafed  ;  which  were  called  arbitrary 
cor: Iterations  of  tithes. ;  or  he  might  pay  them  into  the  hands 
o  the  bilhop,  who  diftributed  among  his  diocefian  clergy  the 
revenues  of  the  church,  which  were  then  in  common.  But 
when  diocefes  were  divided  into  parifhes,  the  tithes  of  each 
partlh  were  allotted  to  its  own  particular  minifter;  fiift  by 
common  confent  or  the  appointments  of  lords  of  manors, 
nnc  afterwards  by  the  written  law  of  the  land. 

Arbitrary  confecrations  of  tithes  took  place  a-ain  after¬ 
wards,  and  were  in  general  ufe  till  the  time  of  king  [ohn. 
i  his  was  probably  owing  to  the  intrigues  of  the  regular 
C  i7k°r  m°nks  the  Benedi&ine  and  other  orders,  under 
aichbifhop  Dunftan  and  his  fucceffors ;  who  endeavoured 
to  wean  the  people  from  paying  their  dues  to  the  fecular 
or  parochial  cleiyy  (a  much  more  valuable  fet  of  men  than 

them! elves),  and  were  the„  in  hopes  t0  have  dra  b 

lanci imonious  pretences  to  extraordinary  purity  of  life,  all 

eccleiiafhcal  profits  to  the  coffers  of  their  own  focietles. 

-  nd  this  wall  naturally  enough  account  for  the  number  and 

riches  of  the  monafteries  and  religious  houfes  which  were 

founded  in  thole  days,  and  which  were  frequently  endowed 

with  tithes,  for  a  layman,  who  was  obliged  to  pay  his 

tithes  fomewliere,  might  think  it  good  policy  to  ereft  an 

V  there  pay  them  to  his  own  monks,  or  errant 

them  to  fome  abbey  already  creeled  :  fince  for  this  dona- 

nWh,  Whl°h  yeall-V  coft  the  Patron  llttle  or  nothing,  he 
might,  accordmg  t0  the  fuperftlt;on  of  the  lim  ‘  h 

mafie  for  ever  fung  for  his  foul.  But  in  pioccls  of  years! 

Vot.  XVIIL  C  jib°n0US  Parirn-Plieft8  being  fcanda- 
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loufiy  reduced  by  thefe  arbitrary  confecrations  of  tithes,  it 
was  remedied  by  pope  Innocent  III.  about  the  year  1200, 
in  a  decretal  epiftle  lent  to  the  arebbifhep  of  Canterbury, 
and  dated  from  the  palace  of  L?.teran  :  which  has  occafion- 
ed  Sir  Henry  Hobart  and  others  to  miftake  it  for  a  decree 
of  the  council  of  Lateran,  held  A.  D.  1179,  which  only 
prohibited  what  was  called  the  infeodation  of  tithes,  or  their 
being  granted  to  mere  laymen  ;  whereas  this  letter  of  pope 
Innocent  to  the  arch  bilhop  enjoined  the  payment  of  tithes 
to  the  parfons  of  the  refpettive  parifhes  where  every  man 
inhabited,  agreeable  to  what  was  afterwards  directed  by 
the  fame  pope  in  other  countries.  This  epiftle,  fays  Sir 
Edward  Coke,  bound  not  the  lay  fubje&s  of  this  realm  ; 
but  being  reafonable  and  juft,  it  was  allowed  of,  ar.d  fo  be¬ 
came  /ex  terra.  This  put  an  effedual  ftop  to  all  the  ar¬ 
bitrary  confecrations  of  tithes  ;  except  fome  footfteps  which 
ftill  continue  in  thofe  portions  of  tithes  which  the  parfon  of 
one  pari  ill  hath,  though  rarely,  a  right  to  claim  in  another: 
for  it  is  now  univerfally  held,  that  tithes  are  due,  of  com¬ 
mon  right,  to  the  parfon  of  the  parifh,  unlefs  there  be  a 
fpecial  exemption.  This  parte n  of  the  parifh  may  be  either 
the  actual  incumbent,  or  elfe  the  appropriator  of  the  bene¬ 
fice  ;  appropriations  being  a  method  of  endowing  monas¬ 
teries,  which  feems  to  have  been  deviled  by  the  regular 
clergy,  by  way  of  fubftitution  to  arbitrary  confecrations  of 
tithes. 

3*  We  obferved  that  tithes  are  due  of  common  right 
to  the  parfon,  unlefs  by  fpecial  exemption;  let  us  therefore 
fee,  thirdly ,  who  may  be  exempted  from  the  payment  of 
tithes,  and  how  lands  and  their  occupiers  may  be  exempted 
or  difeharged  from  the  payment  of  tithes,  either  in  part  or 
totally;  firft,  by  a  real  compofition  ;  or,  fecondly,  by  cuftom 
or  pretcription. 

Firjl,  a  real  compofition  is  when  an  agreement  is  made 
between  the  owner  of  the  lands  and  the  parfon  or  vicar, 
with  the  confent  of  the  ordinary  and  the  patron,  that  fucli 
lands  fhall  for  the  future  be  difeharged  from  ‘payment  of 
tithes,  by  leafon  of  fome  land  or  other  real  recompenfe 
given  to  the  parfon  in  lieu  and  fatisfa&ion  thereof.  This 
was  permitted  by  law,  becaufe  it  was  fuppofed  that  the 
clergy  would  be  no  lofers  by  fuch  compofition  ;  fmee  the 
content  of  the  ordinary,  whole  duty  it  is  to  take  care  of  the 
church  in  general,  and  of  the  patron,  wliofe  intereft  it  is  to 
proted  that  particular  church,  were  both  made  neceffary 
to  render  the  compofition  effedual  :  and  hence  have  ariten 
all  fuch  compofitions  as  exift  at  this  day  by  force  of  the 
common  law.  But  experience  fhowing  that  even  this  cau¬ 
tion  was  ineffe&ual,  and  the  poffeffions'of  the  church  being 
by  this  and  other  means  every  day  diminifhed,  the  disabling 
ftatute  13  Eliz.  c.  ic.  was  made;  which  prevents,  among 
other  fpiritual  perfons,  all  parfons  and  vicars  from  making 
any-conveyances  of  the  eftates  of  their  churches,  other  than 
for  three  lives  or  21  years.  So  that  now,  by  virtue  of  this 
ftatute,  no  real  compofition  made  fince  the  13  Eliz.  is  good 
for  any  longer  term  than  three  lives  or  21  years,  though 
made  by  confent  of  the  patron  and  ordinary :  which  has 
indeed  effectually  demolifhed  this  kind  of  traffic  ;  fuch  com- 
pofitions  being  now  rarely  heard  of,  unlefs  by  authority  of " 
parliament.  3 

.  Secondly,  a  difeharge  by  cuftom  or  prefcription,  is  where' 
time  out  of  mind  fuch  perfons  or  inch  lands  have  been 
either  partially  or  totally  difeharged  from  the  payment  of 
tithes.  And  .  this  immemorial  ufage  is  binding  upon  all 
parties  ;  as  it  is  in  its  nature  an  evidence  of  univerfal  con¬ 
tent  and  acquiefcence,  and  with  reafon  fuppofes  a  real  com¬ 
pofition  to  have  been  formerly  made.  This  cuftom  or  pre¬ 
fcription  is  either  de  modo  decimandi ,  or  de  non  decimando . 

A  modus  decimandi 3  commonly  called  by  the  fimple  name 
3Y  of 


Tithe?; 
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of  a  moius  only,  Is  where  there  is  by  cuftom  a  particular 
manner  of  tithing  allowed,  different  from  the  general  law  of 
taking  tithes  in  kind,  which  are  the  adtual  tenth-part  of  the 
annual  increafc.  This  is  fometimes  a  pecuniary  compenfa- 
tion,  as  twopence  an  acre  for  the  tithe  of  land  :  fometimes 
it  is  a  compenfation  in  work  and  labour,  as  that  the  parfon 
ftiall  have  only  the  twelfth  cock  of  hay,  and  not  the  tenth, 
in  confederation  of  the  owner’s  making  it  for  him  :  fome- 
times,  in  lieu  a  large  quantity  of  crude  or  imperfedt  tithe, 
the  parfon  fhall  have  a  lefs  quantity  when  arrived  at  greater 
maturity,  as  a  couple  of  fowls  in  lieu  of  tithe-egqs,  and 
the  like.  Any  means,  in  friort,  whereby  the  general  law  of 
tithing  is  altered,  and  a  new  method  of  taking  them  is  intro¬ 
duced,  is  called  a  modus  decimandi,  or  fpeciai  manner  of  tithing. 

A  ptefeription  de  non  decimando  is  a  claim  to  be  entirely 
difeharged  of  tithes,  and  to  pay  no  compenfation  in  lieu  of 
them.  Thus  the  king  by  his  prerogative  is  difeharged 
from  "all  tithes.  So  a  vicar  fhall  pay  no  tithes  to  the 
rtdlcr.  nor  the  re£tor  to  the  vicar,  for  ec  kfla  cLtimas 
non  folvlt  ecclefix.  But  thefe  perfonal  privileges  (not 
arifing  from  or  being  annexed  to  the  land)  are  perfon- 
ally  confined  to  both  the  king  and  the  clergy ;  for  their 
tenant  or  leffee  fhall  pay  tithes,  though  in  their  own  occu¬ 
pation  their  lands  are  not  generally  tithable.  And,  general¬ 
ly  fpeaking,  it  is  an  eftublifhed  rule,  that  in  lay  hands,  mo* 
dus  de  non  decimando  non  valet.  But  fpi ritual  perfons  or 
corporations,  a's  mo  na  ft  cries,  abbots,  bifhops,  and  the  like, 
were  always  capable  of  having  their  lands  totally  diicharged 
eff  tithes  by  various  ways  :  as,  J .  By  real  compolition. 
2.  By  the  pope's  bull  of  exemption.  3.  By  unity  of 
poffeilion ;  as  when  the  reftory  of  a  pari  ft,  and  lands 
in  the  fame  parifn,  both  belonged  to  a  religious  houfe, 
thofe  lands  were  dilcharged  of  tithes  by  this  unity  of  poffef- 
flon.  4.  By  prefeription ;  having  never  been  liable  to  tithes, 
by  being  always  in  fpiritual  hands.  5.  By  virtue  of  their 
order  ;  as  the  Knights  Templars,  Ciftercians,  and  others, 
whole  lands  were  privileged  by  the  pope  with  a  difeharge 
of  tithes.  Though,  upon  the  diffolution  of  abbeys  by 
Henry  VIII.  moil  oT  thefe  exemptions  from  tithes  would 
have  fallen  with  them,  and  the  lands  become  tithable  again, 
had  they  not  been  fupported  and  upheld  by  the  ftatute  31 
Henry  VIII.  c.  13.  which  enatls,  that  all  perfons  who 
fhould  come  to  the  poffeilion  of  the  lands  of  any  abbey  then 
diffolved,  fhould  hold  them  free  and  difeharged  of  tithes,  in 
as  large  and  ample  a  manner  as  the  abbeys  themfelves  former¬ 
ly  held  them.  Arid  from  this  original  have  fprnng  all  the 
lands  which  being  in  lay  hands,  do  at  prefent  claim  to  be 
tithe-free  :  for  if  a  man  can  fhow  his  lands  to  have  been 
fuch  abbey-lands,  and  alio  immemorially  difeharged  of  tithes 
by  any  of  the  means  before-mentioned,  this  is  now  a  tjood 
prefeription  de  non  decimemdo .  But  he  muff  fhow  both 
thefe  requifites  :  for  abbey- lands,  without  a  fpeciai  ground 
of  difeharge,  are  not  difeharged  of  courfe  ;  neither  will  any 
prefeription  de  non  decimando  avail  in  total  difeharge  of  tithes, 
unlefs  it  relates  to  fucli  abbey-lands. 

It  is  univerfally  acknowledged  that  the  payment  of  tithes 
in  kind  is  a  great  difeouragement  to  agriculture.  They 
are  inconvenient  and  vexatious  to  the  hufbandman,  and 
operate  as  an  impolitic  tax  upon  induftry.  The  clergyman, 
too,  frequently  finds  them  t rouble fo me  and  precarious  ;  his 
expences  in  colle&ing  are  a  confidorable  drawback  from  their 
value,  and  his  juft:  rights  are  with  difficulty  lecured  :  he  is 
too  often  obliged  to  fubmit  to  impofition,  or  is  embroiled 
with  his  parifhioners  in  difputes  and  litigations,  no  lefs  irk- 
fome  to  his  feelings  than  prejudicial  to  his  intereft,  and 
tending  to  prevent  thofe  good  effedts  which  his  precepts 
ffiould  produce.  It  is  therefore  of  the  utmoft  importance 


to  parochial  tranquillity,  and  even  to  religion,  that  fome  Tithing, 
juft:  and  reasonable  ftandard  of  compofition  could  be  fixed.  *^ari0‘ 
Land  has  been  propofed,  but  in  the  prefent  ftate  of  the 
divifion  of  property  this  is  impoffible  :  and  as  money  is 
continually  changing  in  its  value,  it  would  alfo  be  a  very 
improper  ftandard,  unlefs  fome  plan  could  be  formed  by 
which  the  compofition  could  be  increafed  as  the  value  of 
money  diminifhes.  A  plan  of  this  kind  has  been  publilhed 
in  the  Tranfadtions  of  the  Society  inftitutc1.  at  Bath,  Vol. 

IV.  which  thofe  who  are  interefted  in  this  fubjedt  may  coil- 
fuit  for  farther  information. 

TITHING,  ( Tithinga ,  from  the  S?.x.  Theothunge,  i.e.  De~ 
curiam ),  a  number  or  company  of  ten  men,  with  their  fa¬ 
milies,  knit  together  in  a  kind  of  lociety,  and  all  bound  to 
the  king,  for  the  peaceable  behaviour  of  each  other.  An¬ 
ciently  no  man  was  fuffeied  to  abide  in  England  above  forty 
days,  unlefs  he  were  enrolled  in  fome  tithing. — One  of  the 
principal  inhabitants  of  the  tithing  was  annually  appointed 
to  preiide  over  the  reft,  being  called  the  tithing-m  the 
head-borough,  and  in  fome  countries  the  borfeholder,  or 
borough’s  ealder,  being  fuppofed  the  dilereeteft  man  in  the 
borough,  town,  or  tithing.  The  diftribution  of  England 
into  titmngs  and  hundieds  is  owing  to  king  Alfred.  See 
B  OK.  8  2?  HOLDER. 


TITIANO  Vecflli,  or  Titian,  the  moft  univerfal 
genius  for  painting  of  all  the  Lombard  icltool,  the  heft  co- 
lourift  of  all  the  moderns,  and  the  moft  eminent  for  hi- 
ftorics,  portraits,  and  landfcapes,  was  born  at  Cadore,  in  PiWmhn'i 
the  province  o;  Friuli,  in  the  ftate  of  Venice,  in  1477,  or  D/ ft  ionary 
in  1480  according  to  Vafari  and  Sandrart.  His  parents^* ^a*tttsrh 
fent  him  at  ten  years  of  age  to  one  or  Ins  uncles  at  Venice, 
who  finding  that  he  had  an  inclination  to  painting,  put  him 
to  the  fcliool  or  Giovanni  Bcllino. 

But  as  loon  as  Titian  had  feen  the  works  of  Giorgione, 
whofe  manner  appeared  to  him  abundantly  more  elegant, 
and  lefs  conftrained  than  that  of  Belli no,  he  determined  to 
quit  the  ftyle  to  which  he  had  fo  long  been  accuftomed, 
and  to  purfue  the  other  that  recommended  itielf  to  him, 
by  having  more  force,  more  relief,  more  nature,  and  more 
truth.  Some  authors  affirm,  that  he  placed  himfelf  as  a 
difciple  with  Giorgione;  yet  others  only  fay,  that  he  cul¬ 
tivated  an  intimacy  with  him ;  but  it  is  undoubtedly  cer¬ 
tain  that  he  ftudied  with  that  great  mafter ;  that  he  learn* 
ed  his  method  of  blending  and  uniting  the  colours  ;  and 
pradtifed  his  manner  fo  effectually,  that  feveral  of  the  paint¬ 
ings  of  Titian  were  taken  for  the  performances  of  Gior¬ 
gione  ;  and  then  his  fnccefs  infpired  that  artift  with  an  in¬ 
vincible  jealoufy  of  Titian,  which  broke  off  their  connection 
for  ever  after. 

The  reputation  of  Titian  rofe  continually  every  new 
work  contributed  to  extend  his  fame  through  all  Europe  ; 
and  he  was  corffidered  as  the  principal  ornament  of  the  age 
in  which  he  ftourifhed.  And  yet,  Sandrart  obferves,  that 
amidft  all  his  appiaufe,  and  conftant  employment  at  Venice, 
his  income  and  fortune  were  inconfiderable ;  and  he  was 
more  remarkable  for  the  extenfivenefs  of  his  talents,  than 
for  the  affluence  of  his  circumftances.  But  when  his  merit 
was  made  known  to  the  emperor  Charles  V.  that  monarch 
knew  how  to  fet  a  juft  value  on  his  fuperior  abilities  ;  he 
enriched  him  by  repeated  bounties,  allowed  him  a  confide r- 
able  penfion,  conferred  on  him  the  honour  of  knighthood, 
and  what  was  ftill  more,  honoured  him  with  his  fricndfhip. 

He  painted  the  portrait  of  that  benefadlor  feveral  times; 
and  it  rs  recorded  by  Sandrart,  that  one  day,  while  the  em¬ 
peror  was  fitting  for  his  pidfure,  a  pencil  happening  to  drop 
from  the  painter,  he  (looped,  took  it  up,  and  returned  it; 
obligingly  anfwering  to  the  modeft  apology  of  the  artift 
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Titiino.  (who  bldhed  at  the  condefcenfion  of  fo  great  a  monarch), 
**~y~  that  the  merit  of  a  Titian  was  worthy  of  the  attendance  of 
an  emperor. 

The  excellence  of  Titian  was  not  fo  remarkably  appa¬ 
rent  in  the  hiftorical  compolitions  which  he  painted  as  in  his 
portraits  and  landscapes,  which  feem  to  be  fuperior  to  all 
competition  ;  and  even  to  this  day,  many  of  them  preferve 
their  original  beauty,  being  as  much  the  admiration  of  the 
prefent  age  as  they  have  defervedly  been  of  the  ages  pad. 
—  It  is  obferved  of  Titian  by  mod  writers,  that  in  the  dif¬ 
ferent  periods  of  his  life  he  had  four  different  manners ; 
one  refembling  his  fird  indiudlor  Bellino,  which  was  fome- 
what  fliff ;  another,  in  imitation  of  Giorgione,  more  bold, 
and  full  of  force  ;  his  third  manner  was  the  refnlt  of  ex¬ 
perience,  knowledge,  and  judgment,  beautifully  natural, 
and  hnifhed  with  exquifite  care,  which  manner  was  peculiar¬ 
ly  his  own  ;  and  in  thofe  pidlures  which  he  painted  between 
the  years  of  approaching  old  age  and  his  death  may  be 
noticed  his  fourth  manner.  His  portraits  were  very  dif¬ 
ferently  finidied  in  his  early,  and  in  his  latter  time,  accord¬ 
ing  to  the  teftimony  of  Sandrart.  At  fird  he  laboured  his 
pictures  highly,  and  gave  them  a  polifhed  beauty  and  ludre, 
fo  as  to  produce  their  effedi  full  as  well  when  they  were 
examined  clofely  as  when  viewed  at  a  didance  ;  but  after¬ 
wards,  he  fo  managed  his  penciling,  that  their  greateft  force 
and  beauty  appeared  at  a  more  remote  view,  and  they  plea- 
fed  lefs  when  they  were  beheld  more  nearly.  So  that  many 
of  thofe  artifts  who  ifudied  to  imitate  him,  being  milled  by 
appearances  which  they  did  not  fufficiently  confrdcr,  have 
imagined  that  Titian  executed  his  work  with  readinels  and 
a  maderly  rapidity  ;  and  concluded  that  they  fhould  imitate 
his  manner  mod  effectually  by  a  freedom  of  hand  and  a 
bold  pencil :  Whereas  rn  reality,  Titian  took  abundance 
of  pains  to  work  up  his  pictures  to  (Thigh  a  degree  of  per¬ 
fection  ;  and  the  freedom  that  appears  in  the  handling 
was  entirely  effected  by  a  fkilful  combination  of  labour  and 
judgment. 

It  cannot  be  truly  affirmed,  that  Titian  equalled  the 
great  matters  of  the  Roman  fchool  in  defign  ;  but  he  al¬ 
ways  ttfok  care  to  diipofe  his  figures  in  i'uch  attitudes  as 
ihowed  the  mod  beautiful  parts  of  the  body.  His  tade  in 
designing  men  was  not  generally  fo  corredl  or  elegant  as  it 
appeared  in  his  boys  and  female  figures;  but  his  colouring 
had  ail  the  look  of  real  flefh,  his  figures  breathe.  He  was 
not  fo  bold  as  Giorgione,  but  in  ttiidernefs  and  delicacy  he 
proved  himfelf  much  fuperior  to  him  and  all  other  artitts. 
The  expredion  of  the  paffions  was  not  his  excellence, 
though  even  in  that  relped  many  of  his  figures  merited  the 
juded  commendation  ;  but  he  always  gave  his  figures  an  air 
of  eafe  and  dignity.  His  landscapes  are  univerfally  allowed 
to  be  unequalled,  whether  we  conlider  the  forms  of  his  trees, 
the  grand  ideas  of  nature  which  appear  in  his  feenery,  or 
his  didances  which  agreeably  delude  and  delight  the  eye  of 
every  obferver  ;  and  they  arc  executed  with  a  light,  tender, 
and  mellow  pencil.  He  learned  from  nature  the  harmony 
of  colour's,  and  his  tints  feem  aftonifhing,  not  only  for  their 
force,  but  their  Iweetnefs ;  and  in  that  relpeCt  his  colour¬ 
ing  is  accounted  the  ttandaid  of  excellence  to  all  profeflors 
of  the  art. 

It  would  prove  almoft  an  endlels  t?fk  to  enumerate  the 
variety  of  works  executed  by  this  illudrious  artid,  at  Rome, 
Venice,  Bologna,  and  Florence,  as  well  as  thole  which  are 
to  he  teen  in  other  cities  of  Italy,  in  England,  Spain,  Ger¬ 
many.  and  France ;  but  there  are  two,  which  are  mention¬ 
ed  as  being  truly  admirable.  One  is,  a  Lad  Supper,  pre- 
Jervtd  m  the  Refectory  at  the  Efcuriat  in  Spain,  which 

inimitably  fine;  the  other  is  at  Milan,  repreienting  Chrid 
crowned  with  Thorns.  The  principal  figure  in  the  latter 


has  an  attitude  full  of  grace  and  dignity  more  than  mortal,  Titlark 
and  the  countenance  (hows  a  benevolence  and  humility,  com-  J1  # 
bined  with  dignity  and  pain,  which  no  pencil  but  that  of 
Titian  could,  fo  feelingly  have  deferihed.  It  is  admirably  ~ 
coloured,  and  tenderly  and  delicately  penciled  ;  the  heads 
are  wonderfully  beautiful,  the  compofition  excellent,  and 
the  whole  has  a  charming  efft&  by  the  chiaro-fcuro. 

He  was  of  fo  happy  a  conditution,  that  he  was  never 
ill  till  the  year  1576,  when  he  died  of  the  plague,  at  99 
years  of  age.  His  difciples  were  Paulo  Veronefe,  Giacomo 
Tintoret,  Giacomo  de  Porte  BafTano,  and  his  Tons. 

TITLARK,  in  ornithology.  See  A  lauda. 

TITLE,  an  appellation  of  dignity  or  rank  given  to 
princes  and  perfons  of  diftin&ion. 

Titles  were  not  lo  common  among  the  ancient  Greeks  or 
Romans  as  they  are  in  modern  times.  Till  the  reign  of 
Condantine  the  title  of  Illujlrious  was  never  given  except  to 
thofe  who  were  didinguifhed  in  arms  or  letters :  But  at 
length  it  became  hereditary  in  the  families  of  princes,  and 
every  fon  of  a  prince  was  illudrious.  The  title  of  High - 
nefs  was  formerly  given  only  to  kings.  The  kings  of  Eng¬ 
land  before  the  reign  of  Henry  VIII.  were  tiddreffed  by  the 
title  of  yQur  Grace .  That  monarch  fird  afTumed  the  title 
oi  Highnefs ,  and  afterwards  that  of  Mayfly.  The  title  of 
majedy  was  fird  given  him  by  Francis  I.  in  their  enterview 
in  1520.  Charles  V.  was  the  drft  king  of  Spain  who  af- 
fumed  the  fame  title. 

Princes,  nobles,  and  clergy  generally  have  one  title  de¬ 
rived  from  their  territories  and  e dates,  and  another  derived 
from  their  rank  or  from  fome  other  remarkable  circum- 
dance.  The  Pope  is  called  the  Bfljop  of  Rome ,  and  has 
the  title  of  Ho/inefs.  A  cardinal  has  his  name  gene¬ 
rally  from  fome  church,  and  is  fainted  by  the  name  of 
Eminent ,  or  mofl  Eminent .  An  archbiihop,  beddes  being 
named  from  his  .diocefe,  is  called  his  Grace  and  mofl  Reve - 
r.nJ  ;  a  bifhop  is  alto  didinguifhed  by  the  name  of  his  dio- 
cefe,  and  has  the  tide  of  his  Lordjhip  and  tight  Reverend. 

Inferior  clergymen  are  denominated  Reverend . 

The  titles  of  crowned  heads  derived  from  their  dominions 
it  is  unnecedary  to  mention.  It  will  be  diffident  to  men¬ 
tion  thofe  by  which  they  are  addrcfled.  To  an  emperor 
is  given  the  title  of  Imperial  Majfly  ,*  to  kings,  that  of  Ma- 
jefly ,  to  the  princes  of  Great  Britain,  Royal  Highnefs  ;  to 
thofe  of  Spain,  Infant ;  to  electors,  Eletioral  Highnefs ;  to 
the.  grand  duke  of  Tulcany,  Mofl  Serene  Highnefs  ;  to  the 
other  princes  of  Italy  and  Germany,  Highnefs ;  to  the  Doge 
oi  Venice,  Mofl  Serene  Prince  ;  to  the  grand-matter  of  Mal¬ 
ta,  Eminence  ;  to  nuncios  and  ambadadors  of  crowned  heads. 

Excellency  ;  to  dukes,  Grace ;  to  marquifies,  eails,  and  barons, 

Eordjhip . 

fl  he  emperor  of  China,  among  his  titles,  takes  that  of 
Tien  Su ,  4 4  Son  of  Heaven.”  The  Orientals,  it  is  obferved, 
are  exceedingly  lond  of  titles  :  the  limple  governor  of  Schi- 
ras,  for  indance,  after  a  pompous  enumeration  of  qualities, 
lcrdfhips,  Sic.  adds  the  titles  of  Flower  of  Courtejy ,  llutmeg 
of  Conjoint  ion,  and  Rofe  of  Delight . 

Title,  in  law,  denotes  any  right  which  a  per  fon  has 
to  the  poffeflion  of  a  thing,  or  an  authentic  inttruinent 
whereby  lie  can  prove  his  right.  See  the  articles  Right, 
Property,  Si c. 

Title  to  the  Crown  in  the  Britifh  Corflitution.  See  Suc¬ 
cession. 

TITMOUSE,  in  ornithology.  See  Parus. 

H'iULAR,  denotes  a  perlon  inveded  with  a  title,  in 
virtue  of  which  lie  holds  an  office  or  benefice,  whether  he 
perform  the  fun&ions  thereof  or  not. 

'II  t  US  Vespasianus,  the  Roman  emperor,  the  fon  of 
Veipafian  ;  of  whom  it  is  1  elated,  that  not  being  able  to  re- 
3  Y  2  colled 
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collefi  a*y  remarkable  rood  action  he  had  done  on  a  certain 
day,  he  exclaimed,  “  I  have  loft  a  day-!”  He  might 
truly  be  called  the  father  of  his  people  ;  and  though  Rome 
laboured  under  various  public  calamities  during  his  reign, 
fuch  was  his  equitable  and  mild  adminiftration,  that  he  con- 
flantly  preferred  his  popularity.  He  was  a  great  lover  of 
learning,  and  compofed  feveral  poems.  He  reigned  but 
two  years  ;  and  it  is  thought  Doraitian  his  brother  poifoned 
birn,  A.  I).  8 1,  aged  41.  See  ( Hiflory  of)-  Rome. 

TIVIOT  kills.  *  See  Cheviot. 

TIVOLI,  the  modern  name  of  Tibuk. 

TOAD,  in  zoology.  See.  Rama. 

ToAD-Fijb  See  Lophius. 

Toad-FIux,  in  botany.  See  Antirrhinum. 

Toad  Stone,  a  genus  of  argillaceous  earths  examined  by 
Dr  Withering.  He  defcribes  it  as  of  a  dark-brownifli  grey 
colour  ;  its  texture  granular  ;  neither  effervefcing'with  acids 
nor  ftriking  fire  with  Heel.  The  cavities  of  it  are  filled 
with  cryftallized  fpar,  and  in  a  ftrong  heat  it  is  fufible  per 
JPhilof phicaljl #  An  hundred  parts  of  toad-flone  contain  from  c6  to 
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63  5  of  fihceous  earth,  near  15  of  argillaceous  earth,  7.5 
of  calcareous  earth,  and  16  of  oxydated  iron.  Dr  Kirwan 
obferves,  that  the  toad- (tone  is  not  much  different  from  ba- 
faltes,-  only  that  it  is  {otter  :  it  contains  alfo  a  fmailer 
portion  of  iron,  and  a  larger  one  of  filiceous  earth. 

TOBACCO,  in  botany.  See  Nicotiana  and  Snuff. 
The  Indians  (lays  Dr  Leake)  poifon  their  arrows  with 
the  oil  of  tobacco,  which,  infufed  into  a  frefh  wound,  occa- 
fions  ficknefs  and  vomiting,  or  convullions  and  death  ;  with 
what  fafety  therefore,  fetting  afide  propriety,  the  fubtile  pow¬ 
der  of  this  plant,  called  f  rijf,  may  be  applied  to  the  tender, 
internal  furface  of  the  nofe,  it  may  be  proper  to  inquire ;  for, 
if  the  oil  oi  tobacco  is  a  mortal  poifon  when  applied  to  the 
f  77^  °Pen  ve^s  a  wounw  furely  this-  plant,  when  taken  in 
%ral  ^  fubftance  as  fnuff,  mud  in  a  certain  degree  be  injurious. 

From  the  infinite  number  of  nerves  diffufed  over  the  mucous 
membrane  of  the  nofe,  it  is  endowed  with  exquifite  feeling  ; 
and,  the  better  to  preferve  the  fcnfe  of  fuelling,  thofe  nerves 
are  continually  lubricated  with  moifture. 

By  the  almoft  cauftic  acrimony  of  fnuff,  this  moifture  is 
dried  up,  and  thofe  fine,  delicate  nerves,  the  organs  of  fmeli- 
ing,  are  rendered  callous  and  infenfible.  To  this  felf  evi¬ 
dent  bad  eft e&  may  be  added  the  narcotic  or  flupifying 
power  of  tobacco,  by  which  not  only  the  brain  and  nerves 
are  injured,  but  alfo  the  eyes  depending  upon  their  influ¬ 
ence,  together  with  the  fenfe  of  fmelling  ;  and,  from  the 
force  with  which  fnuff  is  ufually  drawn  up  the  nofe,  its  paf- 
fage  will  be  obftru&ed,  and  the  voice  lefe  its  clearnefs  and 
diitin£t  articulation. 

Befides  thofe  pernicious  qualities,  fnuff  often  involuntari¬ 
ly  defcends  into  the  ftomach,  creating  nanfea,  lofs  of  ap¬ 
petite,  and  vomiting  ;  and  by  its  narcotic  power  will  dimi- 
nifh  nervous  influence  and  impair  digeflion  ;  it  difcolours 
the  fkin  contiguous  to  the  nofe,  and  will  taint  the  fweeteft 
breath  with  the  lank  odour  of  a  tobacco  cafk.  For  this 
teafon  the  ladies  of  fafhion  in  France  feldom  take  fnuff  till 
they  are  married ;  a  very  high  compliment,  no  doubt,  to 
their  hirfbands,  The  only  advantage  of  taking  fnuff  is 
that  of  fneezing,  which,  in  fluggifh,  phlegmatic  habits,  will 
give  univerfal  concufiion  to  the  body,  and  promote  a  more 
free  circulation  of  the  blood  ;  but  of  this  benefit,  fnufi- 
takers  are  deprived,  from  being  familiar  with  its  ufe. 

We  have  been  told,  that  tobacco,  when  chewed,  is  a  pre- 
fervative  again fl  hunger  :  but  this  is  a  vulgar  error  ;  for,, 
in  reality,  it  may  more  properly  be  faid  to  deftroy  appetite 
by  the  profwfe  difcharge  of  faliva,  which  has  already  been 
conlidered  as  a  powerful,  diffolving  fluid,  effential  both  to 
appetite  and  digeftion.  In  fmoking,  the  fumes  of  tobacco 


induce  a  kind  of  pieafing  infenfibility  not  eafily  defcribed. 
Its  narcotic  odour,  thus  adminiftered,  equally  infatuates  the 
ignorant  favage  and  the  intelligent  philofopher  ;  but,  by 
the  large  expence  of  faliva  thereby  uccafioned,  it  is  produc¬ 
tive  of  many  diforders  of  the  head  and  flomach,  particularly 
the  la  ft.  F  7 

T oBACCQrPipe-Fi/h.  See  Fistularia. 

Tobac  co-wine.  See  Pharmacy -Index. 

TOBAGO,  one  of  the  Caribbee  iflands,  ceded  to  Great 
Britain  by  the  treaty  of  Paris  in  1763,  taken  by  the  French 
in  1781,  and  retaken  by  the  Brit  if  h  in  1793.  It  lies  in 
the  latitude  of  1 1  degrees  10  minutes  north,  and  59  degrees 
40  minutes  longitude  weft  from  London,  about  40  leagues 
fouth-by-welt  from  Barbadoes,  3  <;  iouth-eaft  from  St  Vin¬ 
cents,  20  fouth-eaft  from  Grenada,  12  north-eaft  from  the 
Spanifli  ifland  of  Trir.idada,  and  between  30  and  40  north- 
eaft  from  the  Spanifh.  main.  According  to  the  latell  ac¬ 
counts,  it  is  feme  what  more  than  30  miles  in  length  from 
north-eaft  to  fouth-weft,  between  8  and  9  in  breadth,  and 
from  23  to  25  leagues  in  circumference.  The  Englifh  vi- 
fited  this  ifland  very  early,  Sir  Robert  Dudley  being  there 
in  the  reign  of  queen  Elizabeth.  In  that  of  Charles  L 
William  earl  of  Pembroke  procured  a  grant  of  this,  with 
two  other  fmall  iflands  ;  but  died  before  he  was  able  to  carry 
into  execution  his  delign  of  fettling  them.  In  A.  D.  16^2 
fome  merchants  of  Zealand  fent  over  a  fmall  colony  thither* 
and  gave  it  the  name  of  New  Walcheren  ;  but  before  they 
were  able  thoroughly  t©  eftablifh  themfelves,  they  were- 
deftroyed  by  the  Indians  affiftedby  the  Spaniards.  Ten  years 
after,  James  Duke  of  Courland  fent  a  colony  thither,  who 
fettled  themfelves  upon  Great  Courland  bay,  and  made  a 
confiderable  prog  refs  in  planting.  A.  D.  1654,  Meffieurs 
Adrian  and  Cornelius  Lampfius,  two  opulent  merchants  of 
Fltifhing,  fent  a  coniiderable  number  of  people  thither,  who 
fettled  on  the  other  fide  of  the  ifland,  and  lived  in  amity 
with  the  Courlanders,  until  they  learned  that  the  king  of 
Sweden  had  feized  the  perfon  of  their  duke  and  difpoffef- 
led  him  of  his  dominions,  when  they  attacked  and  forced 
his  fubje&s  to  fubmit.  The  duke  being  afterwards  re- 
ftored,  he  obtained  from  Charles  II.  a  grant  of  this  ifland, 
dated  the  17th  of  November  1664.  In  the  fecond  Dutch 
war  the  count  d’Eftrees,  by  order  of  his  mafter,  to¬ 
tally  ruined  it  at  the  clofe  of  the  year  1677  ;  and  from  that 
time  it  continued  wafte  till  Britain  took  pefleflion  of  it  alter 
the  treaty  of  Paris.  The  climate,  notwithftanding  its  vici¬ 
nity  to  the  line,  is  fo  tempered  by  the  breezes  from  the  fea, 
as  to  be  very  fupportable  even  to  Europeans  ;  and  hath  the 
fame  advantages  with  that  of  Grenada,  in  having  regular 
ieafons,  and  alfo  in  being  exempt  from  the  hurricanes  There 
are  throughout  the  ifland  many  riling  grounds,  though,  ex¬ 
cept  at  the  north-eaft  extremity,  there  is  no  part  of  it  that 
can  be  ftyled  mountainous  ;  and  even  there  the  country  is 
far  from  being  rugged  or  impaffable.  The  foil,  if  we  may 
credit  either  Dutch  or  French  writers,  is  as  fertile  and  lux¬ 
uriant  as  any  of  the  iflands,  and  very  finely  diverfified. 
Ground  provifions  of  all  forts  have  been  raifed  in  great 
plenty,  a  vaft  variety  of  vegetables,  excellent  in  their  kind,, 
fome  for  food,  fome  for  phyfic.  Almoft  every  fpecies  of 
ufeful  timber  is  to  be  found  here,  and  fome  of  an  enormous 
fize ;  amongft  others,  the  true  cinnamon  and  nutmeg  tree, 
as  the  Dutch  confefs,  and  of  which  none  could  be  better 
judges  ;  whole  groves  of  fafiafras,  and  of  trees  that  bear  the 
true  gum  copal,  with  other  odoriferous  plants  that  render 
the  air  wholefome  and  pleafant.  It  is  as  well  watered  as 
can  be  wiftied,  by  rivers  that  fall  into  the  fea  on  both 
fides,  many  fmaller  ftreams,  and  fine  frefh  fprings  in  almoft 
every  part  of  the  ifland.  The  fea-coaft  is  indented  by  10- 
or  12  fair  and  fpacious  bays,  and  there  are  amouglt  thefe 
4  one 
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fob'll  one  or  two  ports  capable  ©f  receiving  as  large  fhtps  as  ever 
\\  vifited  thofe  Teas.  There  are  wiki  hogs  in  great  plenty, 

abundance  of  fowls  of  different  kinds,  and  a  vail  variety  of 
fea  and  river  fifh.  At  the  north  eafl  extremity  lies  Little 
Tobago,  which  is  two  miles  long,  and  about  half  a  mile 
broad,  very  capable  of  improvement. 

TOBOLSKI,' the  capital  of  Siberia,  is  fituated  at  the 
confluence  of  the  rivers  Tobol  and  Irtifh,  in  N.  Lat.  58° 
12  ,  E.  Long.  6b°  18k  The  city  Hands  upon  the  afeent  of 
a  high  hill,  the  lower  part  of  which  is  inhabited  by  Maho¬ 
metan  Tartars,  who  carry  on  a  confiderable  traffic  upon  the 
river  Irtifh,  and  convey  their  merchandife  quite  acrofs  Great 
Tartar)",  as  far  as  China.  The  river  Irtifh  is  reckoned  -  as 
rapid  as  the  Danube  ;  runs  from  the  fouth,  and  empties  rt- 
fclf  into  the  Oby :  the  Tobol  wafhes  the  other  fide  of  the 
town,  and  a  little  below  it  falls  into  the  Irtifh.  .  By  means 
of  thefe  two  rivers,  there  is  a  conflant  flow  of  merchandife 
into  the  city  during  the  fummer  feafon.  Tobclfki  is  there¬ 
fore  a  great  mait  for  the  commodities  of  Mufcovy,  Tartary, 
and  other  countries  :  and  here  is  a  great  concourfe  of  mer¬ 
chants.  All  forts  of  provifions  are  plentiful  and  cheap.  An 
hundred  weight  of  rice  is  fold  for  16  copecs,  equal  to  about 
eight  pence  Sterling  ;  a  flurgeon  weighing  40  pounds,  for 
hair  that  money  ;  an  ox  for  two  rix- dollars,  and  every  other 
article  in  proportion  :  the  adjacent  country  abounds  with 
game  in  great  variety.  The  fupreme  court  of  judicature  for 
all  Siberia  Is  held  in  this  city,  which  is  alfo  the  feat  of  a 
metropolitan,  lent  hither  from  Mofcow  to  exercife  fpiritual 
juriididlion  over  the  whole  kingdom.  Tobolfki  is  well  for¬ 
tified,  and  defended  by  a  ftrong  garrifon,  under  the  com¬ 
mand  of  the  waiwode,  who  refid es  in  the  place,  and  rakes 
charge  of  the  fur  tribute,  which  is  here  depofited  in  proper 
magazines.  This  governor  enjoys  a  very  extenfive  com¬ 
mand,  and  can  occafionally  bring  into  the  field  9000  men, 

.  beftdes  a  ftrong  bodyoi  Tartars  on  horfeback,  to  make  head 
againft  the  Kalmucks  and  Coflacks,  in  their  repeated  in- 
curfions.  A  fufficient  number  of  Ruffians,  called  Jem* 
Jkoiks,  are  kept  in  continual  pay  by  the  government,  on  the 
banks  of  the  Irtifh,  to  fupply  travellers  on  the  czar’s  ac¬ 
count  with  men,  boats,  or  carriages,  to  convey  them  as  far 
as  Surgut  on  the  Oby,  a  voyage  of  200  leagues  by  water. 
This  is  the  common  method  of  travelling  in  the  fummer  ; 
but  in  winter  the  journey  by  land  is  not  halt  fo  long, 
being  pertormed  in  Heels  over  the  ice  and  fnovv,  with  which 
the  country  is  covered.  1  hefe  fleds  are  moved  by  a  pair 
of  dog 8,  which  will  draw  a  load  of  300  pounds  with  fur- 
prifing  expedition.  They  are  hired  at  eal'y  rates,  and  du¬ 
ring  one  half  of  the  year  may  be  feen  flying  over  the  fnow 
in  great  numbers.  The  city  is  fuppoied  to  contain  1  5,000 
inhabitants.  It  is  800  miles  eafl  from  Moicow,  and  1000 
from  Peter  (burgh. 

TODD  A  Panna.  See  Cycas. 

TODDY,  a  name  given  to  the  juice  of  the  cocoa  nut 
tree.  See  Arak. — Toddy  is  alfo  a  name  given  to  a  mix¬ 
ture  of  lpirits,  water,  and  fugar. 

ToDDr-Bird .  See  Loxla,  fpecies  11. 

1  ODUS,  the  j  ody,  in  ornithology  ;  a  genus  belonging 
to  the  order  of  pica.  The  beak  is  flender,  depreffed,  broad, 
and  the  bafe  befet  with  briltles.  The  noflrils  are  fmall  and 
oval.  rI  he  toes  are  placed  three  before  and  one  behind  ; 
the  middle  are  greatly  connected  to  the  outer.  There  are 
15  fpecies  according  to  Dr  Latham. 

“  Birds  of  this  genus  (fays  that  eminent  ornithologift) 
inhabit  the  warmer  parts  of  America.  They  vary  confi- 
derably  in  their  bills  as  to  breadth,  but  all  of  them  have  a 
certain  flatnefs,  01  depreffion,  which  is  peculiar.  They  have 
great  affinity  to  the  flycatchers  ;  and  indeed,  to  fpeak  the 
truth,  the  two  genera  run  much  into  one  another;  however, 


in  one  thing  they  differ  materially;  for  in  the  tody  the 
outer  and  middle  toes  are  much  conne£led,  whereas  in  the 
flycatcher  genus  they  are  divided  to  their  origin.”  ■  .  '  -I 

TOGA,  in  Roman  antiquity,  a  wide  woollen  gown  or 
mantle,  which  leems  to  have  been  of  a  femicircular  form, 
without  fleeves  ;  differing  both  in  riehnefs  and  largenefs,  ac¬ 
cording  to  the  circumflances  of  the  wearer,  and  ufed  only 
upon  occafion  of  appearing  in  public. 

Every  body  knows  that  the  toga  was  the  diftinguiffied 
mark  of  a  Roman  :  hence,  the  jus  toga,>  or  privilege  of  a 
Roman  citizen  ;  /.  e .  the  right  of  wearing  1  Roman  habit, 
and  of  taking,  as  they  explain  it,  fire  and  water  through  the 
Roman  emoire. 

TOKAY- Wine,  derives  its  name  from  a  town  of  Hun¬ 
gary,  where  it  is  produced.  There  are  four  forts  of  wine 
made  from  the  fame  grapes,  diflinguifhed  at  Tokay  by  the 
names  of  ejfttice ,  aufpruch ,  mafslach ,  and  the  common  wine. 

The  effence  is  made  by  picking  out  the  half-dried  and  fhri- 
veiled  grapes,  and  putting  them  into  a  perforated  vefficl, 
where  they  remain  as  long  as  any  juice  runs  off  by  the  mere 
preffure  of  their  own  weight.  This  is  put  into  fmall  calks,. 

The  aufpruch  is  made  by  pouring  the  expreffied  juice  of  the 
grapes  from  which  the  former  had  been  picked  on  thofe  that 
yielded  the  effence,  and  treading  them  with  the  feet.  The 
liquor  thus  obtained  Hands  for  a  day  or  two  to  ferment,  and 
then  is  poured  into  fmall  calks,  which  are  kept  in  the  air  for 
about  a  month,  and  afterwards  put  into  calks.  The  fame 
proceis  is  again  repeated  by  the  addition  of  more  juice  to 
the  grapes  which  have  already  undergone  the  two  former 
preffiures,  and  they  are  now  wrung  with  the  hands  ;  and  thus 
is  had  the  mafslach.  The  fourth  kind  is  made  by  taking  all  the 
grapes  together  at  firft,  and  fubmitting  them  to  the  gieatell 
preffure  :  this  w. chiefly  prepared  by  the  peafants.  The  ef¬ 
fence  is  thick,  and  very  ivveet  and  lulcious:  it  is  chiefly  ufed 
to  mix  with  the  other  kinds.  The  aufpruch  is  the  wine 
commonly  exported,  and  which  is  known  in  foreign  coun¬ 
tries  by  the  name  of  Tokay. 

The  goodnefs  of  it  is  deteimined  by  the  following  rules. 

The  colour  Ihould  neither  be  reddilh  nor  very  pale,  but  a 
light  filver :  in  trying  it,  the  palate  and  tip  of  the  tongue 
fhould  be  wetted  without  fwallovving  it,  and  if  it  manilelt 
any  acrimony  to  the  tongue,  it  is  not  good  ;  but  the  take 
ought  to  be  loft  and  mild;  when  poured  out,  it  Ihould  form 
globules  in  the  glafs,  and  have  an  oily  appearance  ;  when 
genuine,  the  HrongeH  is  always  of  the  bell  quality  :  when 
fwallowed,  it  fhould  have  an  earthy  aftringent  taHe  In  the 
mouth,  which  is  called  the  taHe  of  the  root.  All  tokay 
wine  has  an  aromatic  taHe,  which  diftinguilhes  it  from  eveiy 
Other  lpecies  ot  wine.  It  keeps  to  any  age,  and  improves 
by  time  :  but  is  never  good  till  about  three  years  old.  It 
is  the  beH  way  to  tranfport  it  in  calks  ;  for  when  it  is  on 
the  leas,  it  ferment3  three  times  every  feafon,  and  thus  re¬ 
fines  itfelf.  When  in  bottles,  there  mull  be  an  empty  fpace 
left  between  the  wine  and  the  cork,  otheiwife  it  would  burffi 
the  bottle.  A  little  oil  is  put  upon  the  furfiice,  and  a  piece 
of  bladder  tied  over  the  cork.  The  bottles  are  always  laid 
on  their  Tides  in  fand.  Philosophical  TranfaBlons ,  vol.  lxiii. 
part  ii.  p.  292,  &c. 

'TOKENS.  See  Tr  adeemed  s-Tokcns. 

TOISE,  a  French  meafure  containing  fix  of  their  feet,, 
or  a  fathom. 

TOLAND  (John),  a  very  famous  writer,  was  born  near 
Londonderry  in  Ireland,  1670,  and  educated  in  the  Popilh 
religion ;  but  at  16  years  of  age  embraced  the  principles  of 
the  Protellants  He  lludied  three  years  at  the  univerlity  of 
Glafaow  ;  was  created  matter  of  arts  in  the  univerfity  of  £- 
dinburgh  ;  and  afterwards  completed  his  ftudies  at  Leyden, 
where  he  refided  two  years.  He  then  went  to  Oxford, 

where,. 
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Toledo,  where,  having  the  advantage  of  the  public  library,  he  cob 
«ot-v— i  je(c^ecj  materials  Upon  various  fubje&s,  and  compoied  fome 
pieces  ;  among  which  was,  A  DiffCrtation  to  prove  the  re¬ 
ceived  hiftory  of  the  tragical  death  of  Atiiius  Regulus,  the 
Roman  conful,  to  be  a  fable.  He  began  likewife  a  work  of 
greater  confequence,  in  which  he  undertook  to  fhow  that 
there  are  no  myfleries  in  the  Chrifiian  religion.  He  pub¬ 
lifhed  it  in  1696  at  London,  under  the  title  of  Chrijlianliy 
not  myjlerious .  This  book  wave  great  offence,  and  was  at¬ 
tacked  by  feveral  writers.  He  afterward  wrote  in  favour  of 
the  Hanoverian  fucceflion,  and  many  other  pieces.  In  1707 
he  went  into  Germany,  where  he  viiited  feveral  courts  ;  and 
in  1710  he  was  introduced  to  Prince  Eugene,  who  gave 
■him  feveral  marks  of  his  generofity.  Upon  h‘s  return  to 
England  he  was  for  fome  time  fupported  by  the  liberality 
of  the  earl  of  Oxford  lord-treafurer,  and  kept  a  country- 
houfe  at  Epfom  ;  but  foon  lofing  his  lordfhip’s  favour,  he 
publifhed  feveral  pamphlets  againft  that  miniiler’s  meafures. 
In  the  four  laft  years  of  his  life  lie  lived  at  Putney,  but 
ufed  to  fpend  mofl  part  of  the  winter  in  London.  Mr  'Po¬ 
land  died  at  London  in  1722^  He  was  a  rnan  of  uncom- 
fnon  abilities,  publifhed  a  number  of  curious  trads,  and  was 
perhaps  the  mod  learned  of  all  the  infidel  writers  ;  but  his 
private  character  was  far  from  being  an  amiable  one  ;  for  lie 
was  extremely  vain,  and  wanted  thofe  focial  virtues  which 
are  the  chief  ornaments  as  well  as  duties  of  life.  His  poft- 
humous  wofks,  two  volumes  odavo,  were  publifhed  in  1726, 
with  an  account  of  his  life  and  writings,  by  Mr  Des  Mai- 


zeaux. 

TOLEDO,  an  ancient  and  trading  city  of  Spain  in 
New  Caftile,  of  which  it  was  formerly  the  s'apital.  About 
two  centuries  ago  it  is  faid  to  have  contained  more  than 
Tlrurgoznne  j  200,000  inhabitants ;  but  they  are  now  cimmifhed  to 
*lraysts  in  20,000,  or  at  moft  to  3 c,coo .  It  is  advantageoufly  feated 

veh?i.  on  the  river  Tajo,  which  furrotmds  it  on  two  lidts  ;  and  on 
the  land-fide  it  has  an  ancient  wall  built  by  a  Gothic  king, 
and  flanked  with  ico  towers.  It  is  feated  on  a  mountain, 
which  renders  the  ftreets  uneven,  and  which  are  narrow  ; 
but  the  houfes  are  fine,  and  there  are  a  great  number  of  fu~ 
perb  ftrudures,  befides  17  public  fquares,  where  the  mar¬ 
kets  are  kept.  The  fined  buildings  are  the  royal  caftle  and 
the  cathedral  church  ;  which  laft  is  the  richeff  and  moil  con* 
fiderable  in  Spain,  It  is  feated  in  the  middle  of  the  city, 
joining  to  a  handfome  flreet,  with  a  fine  fquare  before  it. 
Several  of  the  gates  are  very  large,  and  of  bronze  There 
is  alfo  a  fuperb  fteeple  extremely  high,  from  whence  there  is 
a  very  diftant  profped  The  Sagrariro,  or  principal  cha¬ 
pel,  is  a  real  treafury,  in  which  are  15  large  cabinets  let 
into  the  wall,  full  of  prodigious  quantities  of  gold  and  filver 
veffels,  and  other  works.  There  are  two  mitres  of  filver 
gilt,  fet  all  over  with  pearls  and  precious  ftones,  with  three 
collars  of  maffy  gold,  enriched  in  like  manner.  There  are 
two  bracelets  and  an  imperial  crown  of  the  Virgin  Mary, 
confiding  of  large  diamonds  and  other  jewels.  The  weight 
the  gold  in  the  crown  is  15  pounds.  The  veffel  which 
contains  the  coufecrated  wafer  is  of  filver  gilt,  as  high  as  a 
man,  and  fo  heavy,  that  it  requires  30  men  to  carry  it ; 
within  it  is  another  of  pure  gold  enriched  with  jewels-  Here 
are  38  religious  houfes,  moil  of  which  are  worthy  a  travel¬ 
ler's  notice,  witli  many  other  facred  buildings,  a  great  num¬ 
ber  of  churches  belonging  to  27  parifhes,  and  fome  holpi- 
tals.  Without  the  town  are  the  remains  of  an  amphi¬ 
theatre,  and  other  antiquities. 

Toledo  is  an  archbiihop’s  fee,  and  the  feat  of  the  pri- 
F'whhurnes  mate  of  Spain.  His  revenue  is  faid  to  be  worth  400,000 
‘Travels  in  4ucats,  but  there  are  large  deductions  to  be  made  from  it. 

It  pays  15,000  ducats  to  the  monks  of  the  Efcurial,  be¬ 
sides  feveral  other  penfions.  Toledo  has  alfo  a  univerfity* 


It  was  formerly  celebrated  for  the  exquifitc  temper  o^  thcTolerat!^, 
fword  blades  made  there.  It  is  fit  11  a  ted  in  eaft  longitude  3. 

1  .?•  in  north  latitude  39.  50.  and  is  37  miles  fouth  from 
Madrid. 

TOLERATION,  in  matters  of  religion,  is  either  civil 
or  eccleliaftical.  Civil  toleration  is  an  impunity  and  fafety 
granted  by  the  ftate  to  every  fed  that  does  not  maintain 
dodrines  inconhitent  with  the  public  peace :  and  eccleli¬ 
aftical  toleration  is  the  allowance  which  the  church  grants 
to  its  members  to  differ  in  certain  opinions,  not  reputed  fun¬ 
damental. 

As  the  gods  of  Pagan ifm  were  almoff  all  local  and  tute¬ 
lary,  -and  as  it  was  a  maxim  univerfally  received  that  it  was 
the  duty  of  every  man  to  worfhip,  together  with  his  own 
deities,  the  tutelary  gods  of  the  country  in  which  he  might 
chance  to  reiide,  there  was  no  room  for  perfecution  in  the 
Heathen  world,  on  account  of  different  fentiments  in  reli¬ 
gion,  or  of  the  different  rites  with  which  the  various  dei¬ 
ties  were  worshipped.  Had  the  primitive  Chriftians  joined 
their  fellow-citizens  in  the  worfhip  of  Jupiter,  Juno,  and 
the  reft  of  the  rabble  of  Roman  divinities,  they  would  have 
been  fuffered  to  worfhip,  without  moleftation,  the  Creator 
of  the  world  and  the  Redeemer  of  mankind  ;  for  in  that 
caie  the  God  of  the  Chriftians  would  have  been  looked  upon 
as  a  Being  of  the  fame  kind  with  the  gods  of  the  empire; 
and  the  great  principle  of  intercommunity  would  have 
remained  unviolated.  But  the  true  God  had  exprefsly  pro¬ 
hibited  both  Jews  and  Chriftians  from  worfhipping  any 
other  god  befides  Himfelf  ;  and  it  was  their  refufal  to  break 
that  precept  of  their  religion  which  made  their  Heathen 
mafters  look  upon  them  as  Atheifis,  and  perfecute  them  as 
a  people  inimical  to  the  ftate.  Utility,  and  not  truth,  was 
the  objedl  for  which  the  Heathen  legislatures  fupported  the 
national  religion.  They  well  knew  that  the  ftories  told  by 
their  poets  of  their  different  divinities,  of  the  rewards  of 
Elyfium,  and  of  the  punifhments  of  Tartarus,  were  a  col- 
ledion  of  fenfeiefs  fables  ;  but  they  had  nothing  better  to 
propofe  to  the  vulgar,  and  they  were  not  fuch  Grangers  to 
the  human  heart,  as  to  luppofe  that  mankind  could  live  to¬ 
gether  in  fociety  without  being  influenced  in  their  conduct 
by  fome  religion. 

Widely  different  from  the  genius  of  Paganifm  was  the 
fpirit  of  the  Jewifh  difpenfatiou.  Truth,  which  is  in  fad 
always  coincident  with  general  utility,  was  the  great  object 
of  the  Molaic  law.  The  children  of  Ihael  were  feparated 
from  the  reft  of  the  world.,  to  prtferve  the  knowledge,  and 
woifhip  of  the  true  God,  at  a  time  when  all  the  other  nations 
on  earth,  forgetting  the  Lord  that  made  them,  were  falling 
proftrate  to  ftocks  and  ftones,  and  v/orthipping  devils  and 
impure  ipirits.  Such  was  the  contagion  of  idolatry,  and  fo 
ftrong  the  propenlity  of  the  Ifraelites  to  the  cuftoms  and 
manners  of  the  Egyptians,  and  other  polytheiftic  nations 
around  them,  that  the  purpofe  of  their  feparation  could  not 
have  been  ferved,  had  not  Jehovah  condelctnded  to  become 
not  only  their  tutelary  God,  but  even  their  iupreme  civil 
Ma^illiate  (fee  Theology,  n°  151.)  ;  fo  that  under  the 
Mofaic  economy,  idolatry  was  the  crime  of  high  treafon, 
and  as  fucli  jullly  punifhed  by  the  laws  of  the  ftate.  Among 
the  Jews,  the  church  and  ftate  were  not  indeed  different  So¬ 
cieties.  They  were  fo  thoroughly  incorporated,  that  what 
was  a  fin  in  the  one  was  a  crime  in  the  other;  and  the  for¬ 
feiture  of  ecciefiaftical  privileges  was  the  forfeiture  of  the 
rights  of  citizens. 

In  many  refpeds  the  Chrifiian  religion  is  diredly  op- 
pofite  to  the  ritual  law  of  Moles.  It  is  calculated  for  all 
nations,  and  intended  to  be  propagated  among  all.  Inilead 
of  feparating  one  people  from  another,  one  of  its  principal 
objeds  is  to  diflemmaie  univerfal  benevolence,  and  to  incul¬ 
cate 
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Toleration  cate  upon  the  whole  human  race,  that  mutual  love  which 
- naturally  fprings  from  the  knowledge  that  all  men  are  bre¬ 
thren.  Its  ultimate  end  being  to  train  its  votaries  for  hen- 
.  ven,  it  concerns  itfelf  no  farther  with  the  affairs  of  earth 
than  to  enforce  by  eternal  fan&ions  the  laws  of  morality  ; 
and  the  kingdom  of  its  Founder  not  being  of  this  world,  it 
leaves  every  nation  at  liberty  to  fabricate  its  own  municipal 
laws,  fo  as  bed  to  feive  its  own  interell  in  the  various  cir- 
cumftances  in  which  it  may  be  placed;  and  denounces  a 
curfe  upon  all  who  pay  not  to  thofe  laws  the  fulled  obedi¬ 
ence,  when  they  were  not  obvioufiy  inconMent  with  the 
laws  of  piety  ar.d  virtue,  which  are  of  prior  obligation.  The 
Chadian  cliuich  therefore  mull  always  remain  a  diftinft  fo- 
citty from  the  date;  and  tho’,  till  the  prcfent  age  ofliazardous 
innovations,  it  has  been  deemed  expedient  in  every  country, 
where  the  truth  of  the  gofpel  is  admitted,  to  give  to  the  re¬ 
ligion  of  Chrift  a  legal  edabliihrnent,  and  to  colder  immu¬ 
nities  on  its  minifters,  this  meafure  has  been  adopted,  not  to 
fecure  the  purity  of  the  faith  which  appeals  to  the  private 
judgment  of  each  individual,  but  merely  to  preierve  the 
peace  of  fociety,  and  to  put  a  reftraint  upon  thofe  anions  of 
which  human  laws  cannot  take  cognizance.  With  religion, 
Chrittian  govcrr.mcrts  have  no  farther  concern  than  as  it 
tends  to  promote  the  practice  of  virtue.  The  early  Chri- 
ttians,  however,  not  underilanding  the  principle  upon  which 
penal  laws  were  employed  to  preierve  the  purity  of  the  Jew- 
ifh  religion  ;  and,  as  our  bleffed  Lord  oLfervcd  to  two  of 
his  apoitles,  rot  knowing  what  fpirit  they  were  of— hattily 
concluded  that  they  had  a  right  to  enforce  the  dodlrines 
and  worfhip  of  the  New  Teftament,  by  the  lame  means 
which  had  been  ufed  to  prefer ve  the  Ifraclites  heady  to  the 
do&rines  and  worfhip  ot  the  Old.  Hence,  th  ugh  they 
had  fuffered  the  crnelktt  perfecutions  themfelves  (fee  Per.- 
secution),  they  no  fooner  got  the  power  of  the  fl?.te  in 
their  hands,  than  they  periecuted  the  Pagans  for  their 
idolatry  ;  and  afterwards,  when  heretics  arofe  in  the  church, 
periecuted  one  another  for  exprefiing  in  different  phrafes 
mctaphytical  proportions,  of  fuch  a  nature  as  no  human 
mind  can  fully  comprehend.  The  apottle  had  forewarned 
them  that  there  mull  be  herelies  in  the  church,  that  they 
who  are  approved  m?y  be  made  manifeff  ;  but  it  did  not 
occur  to  them  that  perfecution  for  opinion  is  the  vrorft  of 
all  heiefies,  as  it  violates  at  once  truth  and  charity. 

Hitherto  thefe  unhallowed  means  of  bringing  Cliriffians 
to  uniformity  of  faith  and  practice,  had  been  only  occation- 
ally  employed  from  their  not  accurately  dill inguifhing  be¬ 
tween  the  fpirit  of  the  gofpel  and  that  of  the  law  ;  but  as 
loon  as  the  bifhops  of  Rome  had  brought  the  inhabitants  of 
Europe  to  recognize  thejr  infallibility  in  explaining  articles 
of  faith,  and  deciding  points  oc  controverfy,  perfecution  be¬ 
came  a  regular  and  permanent  inftrument  of  ecckfiaflical 
difcipline.  To  doubt  or  to  deny  any  doftnne  to  which 
thefe  unerring  inflrudtors  had  given  the  fan&ion  of  their 
approbation,  was  held  to  be  not  only  a  refitting  of  the 
truth,  but  an  a£l  of  rebellion  againfl  their  facred  authority; 
and  the  fecular  power,  of  which,  by  various  arts,  they  had 
acquired  the  absolute  dire&ion,  was  inftantly  employed  to 
avenge  both. 

44  Thus  Europe  had  been  accuftomed,  during  many  cen¬ 
turies,  to  fee  fpectilative  opinions  propagated  or  defended 
by  force,  the  charity  and  mutual  forbearance  which  Chri- 
Kobertfont  ftianity  recommends  with  fo  much  warmth,  were  forgotten, 
cifw'  °V  ^?,cre^  n*gkts  continence  and  of  private  judgment  were 
4,t  ’  unheard  of ;  and  not  only  the  idea  ot  toleration,  but  even 

the  word  itfelf,  in  the  fenfe  now  affixed  to  it,  was  unknown. 
■A  right  to  extirpate  error  by  force,  was  univerfally  allowed 
to  be  the  prerogative  of  thofe  who  pofTeffed  the  knowledge 
of  truth  and  though  the  ttrfl  reformers  did  not  arro¬ 


gate  to  themfelves  in  diredl  terms  that  infallibility  which  Toleration, 
they  had  refufed  to  the  church  of  Rome,  they  were  not  lefs  * 
confident  of  the  truth  of  their  own  do&rines,  and  required 
with  equal  ardour  the  princes  of  their  party  to  check  fuch 
as  preiumcd  to  impugn  or  to  oppofe  them.  To  this  requeft 
too  many  of  thefe  princes  lent  a  willing  ear.  It  flattered 
at  once  their  piety  and  their  pride  to  be  confideixd  as  pof- 
fefling  all  the  rights  ot  Jeivifh  princes  ;  and  Henry  the 
VIII.  of  England,  after  labouring  to  make  his  divines 
declare  that  all  authority'  ecclefiaftical  as  well  as  civil  flow3 
from  the  crown,  periecuted  alternately  the  Papifts  and  Pro- 
teflants.  Many  of  his  fucceffors,  whofe  characters  were 
much  better  than  his,  thought  themfelves  duly  authorized, 
in  virtue  of  their  acknowledged  fupremacy  over  all  ftates 
and  conditions  of  men,  to  enforce  by  means  of  penal  laws  a 
unilormity  of  faith  and  worfhip  among  their  fubjeCts  ;  and 
it  was  not  till  the  revolution  that  any'  fedt  in  England  feems 
to  have  fully  underflood,  that  all  men  have  an  unalienable 
right  to  worfhip  God  in  the  manner  which  to  them  may 
feem  inott  fuitablc  to  his  nature,  and  the  relation  in  which 
they  fland  to  him  ;  or  that  it  is  impoffible  to  produce  uni¬ 
formity  of  opinion  by  any  other  means  than  candid  difqui- 
lition  and  found  reaioning.  That  the  civil  magiflrate  has 
a  right  to  check  the  propagation  of  opinions  which  tend  on¬ 
ly  to  lap  the  foundations  of  virtue,  and  to  ditturb  the  peace 
of  fociety,  cannot,  we  think,  be  queflioned  ;  but  that  lie  has 
no  right  to  reftrain  mankind  from  publicly  proftiling  any 
fyttem  of  faith,  which  comprehends  the  being  and  provi¬ 
dence  of  God,  the  iireat  laws  of  morality,  and  a  future  flate 
of  rewards  and  punishments,  is  as  evident  as  that  it  is  the 
ohjeCl  of  religion  to  fit  mankind  for  heaven,  and  the  whole 
duty  of  the  magiftrates  to  maintain  peace,  liberty,  and  pro¬ 
perty,  upon  earth.  We  have  elfe where  obferved  (fee  Test), 
that  among  a  number  of  different  feds  of  Chriilians,  it  is 
not  the  fuperior  purity  of  the  fyttem  of  faith  profefled  by 
one  of  them,  that  gives  it  a  right  to  the  immunities  of  an 
eftablifhment  in  preference  to  all  its  rivals;  but  tho*  the  leirif- 
lalure  is  authorized,  in  certain  circumllances,  to  make  a  lefs 
pure  fyttem  the  religion  of  the  ftate,  it  would  be  the  height 
of  abiurdity  to  iuppole  that  any  man,  or  body  of  men,  can- 
have.  authority^-  to  prevent  a  purer  fyttem  from  being  ac¬ 
knowledged  as  the  religion  of  individuals  For  propaga¬ 
ting  opinions  and  pnrfuing  practices  which  neceffarily  create 
civil  ditturbance,  every  man  is  anfwerable  to  the  laws  of  his 
country  ;  but  for  the  found nefs  of  his  faith,  and  the  purity 
of  his  worfhip,  he  is  anfwerable  to  no  tribunal  but  that  which 
can  fearch  the  heart. 

When  churches  are  eftablifhed,  and" creeds  drawn  up  as 
guides  to  the  preaching  of  the  national  clergy,  it  is  obvious 
that  every  clergyman  who  teaches  anyr  thing  dire&ly  con¬ 
trary  to  the  do&rine  of  fuch  creeds,  violates  the  condition 
on  which  he  holds  his  living,  and' may  bejuttly  deprived  of 
that  living,  whether  his  obnoxious  opinion  be  in  itfelf  true 
or  falfe,  important  or  unimportant  ;  but  his  punifhment. 
fhould  be  extended  no  farther*  To  expel  a  Chrittian  from 
private  communion  for  teaching'  any  do&rine.  which  is  nei¬ 
ther  injurious  to  the  iiatc  nor  contrary  to  the  few  fimple  aiv. 
ticks  which  comprife  the  fum  of  the  Chrittian  faith,  is  the 
groffeft  tyranny  ;  and  the  governors  of  that  church  which 
is  guilty  of  it,  ufurp  the  prerogative  of  their  bleffed  Lord, 
who  commanded  the  apoitles  themfelves  not  to  be  called  ma  . 
flers  in  this,  fenfe  ;  ior  one  (fays  he)  is- your  matter  («,*«»  o 
)>  even  Chrift.  It  is  indeed  a  hardfhip  to  deprive  a. 
man  of  his  living  for  confcientionfly  ilhittratiag  what  he  be¬ 
lieves  to  be  a  truth  of  the  gofpel,  only  becaufe  his  illuftrav 
tion  may  be  different  from  that  which  had  formerly  been  gi¬ 
ven  by  men  fallible  like  himfelf  ;  but  if  the  eftablifhment  of 
human  compilations  of  faith  be  neceffary,  this-  hardfhip 
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cannot  be  removed,  but  by  making  fuch  compilations  as 
fimple  as  poffible,  and  drawing  them  up  in  Scripture  lan¬ 
guage.  Such  a  reformation,  could  it  be  effe&ed  peaeeably, 
would  ferve  other  good  purpofe'S  ;  for  while  it  would  fuffi- 
ciently  guar^i  the  purity  of  the  faith,  it  would  withdraw 
that  temptation  which  too  many  eftabliflunents  throw  in  the 
way  of  men,  to  fubferibe  to  the  truth  of  what  they  do  not 
really  believe  ;  and  it  would  effectually  banifhfrom  the  Chu¬ 
ff1*^  church  every  thing  which  can  be  ealled  by  the  name  of 
perfection.  See  Nonconformists. 

1  OLL,  a  tax  or  cuftom  paid  for  liberty  to  vend  goods 
m  a  market  or  fair,  or  for  keeping  roads  in  proper  repair, 
i  he  firft  appointment  of  a  toll  on  highways  of  which  we 
■read,  took  place  in  1346.  See  Road. 

TOLOU8E.  See  Toulouse. 

TOLU,  a  town  of  South  America  in  Terra  Firms,  and 
in  the  government  of  Carthagena  ;  famous  for  the  fine  bal- 
fam  of  Tolu,  brought  into  Europe  from  thence,  and  pro¬ 
duced  from  a  tree  like  a  pine.  It  is  feated  on  a  bay  of  the 
'North  Sea,  60  miles  fouth  of  Carthagena.  W.  Long.  72. 
55.  N.  Lat.  9.  40. 

TOLUIFERA,  the  Balsam  or  Tolu-tree  ;  a  ge¬ 
nus  of  plants  belonging  to  the  clafs  of  decandria ,  and  order 
of  monogynia.  There  is  only  one  fpecies  ;  the  balfamum . 

This  tree  grows  to  a  conliderable  height  ;  it  fends  off  nu¬ 
merous  large  branches,  and  is  covered  with  rough,  thick, 
greyifh  bark  :  the  leaves  are  elliptical  or  ovate,  entire,  point¬ 
ed,  alternate,  of  a  light  green  colour,  and  ftand  UDon  fhort 
flrong  footftalks :  the  flowers  are  numerous,  and  produced 
in  lateral  racemi :  the  ealyx  is  bell-fhaped,  divided  at  the 
brim  into  five  teeth,  which  are  nearly  equal,  but  one  is  pro- 
jedled  to  a  greater  diftance  than  the  others  :  the  petals  are 
inferted  into  the  receptacle,  and  are  live  in  number,  of  which 
four  are  equal,  linear,  and  a  little’ longer  than  the  calyx  ;  the 
fifth  is  much  the  larged,  inverfely  heart-fhaped,  and  its  un¬ 
guis  is  of  the  length  of  the  calyx  :  the  10  filaments  are  very 
fhort,  and  furnifhed  with  long  antherae  :  the  germen  is  ob¬ 
long  :  there  is  no  ftyle  :  the  ftigma  is  pointed  :  the  fruit  is  a 
round  berry. 

It  grows  in  Spnnifh  America,  in  the  province  of  Tolu, 
behind  Carthagena,  whence  we  are  fupplied  with  the  bah 
fam,  which  is  brought  to  us  in  little  gourd-fhells.  This 
balfam  is  obtained  by  making  incifions  in  the  bark  of  the 
tree,  and  is  colle€fed  into  fpoons,  which  are  made  of  black 
wax,  from  which  it  is  poured  into  proper  veffels. 

This  balfam  is  of  a  reddifh  yellow  colour,  tranfparent,  in 
confidence  thick  and  tenacious  :  by  age  it  grows  fo  hard 
and  brittle,  that  it  may  be  rubbed  into  a  powder  between 
the  finger  and  thumb.  Its  fmell  is  extremely  fragrant, 
foir.ewhat  refembling  that  of  lemons  ;  its  tade  is  warm  and 
fweetifh,  and  on  being  chewed  it  adheres  to  the  teeth. 
Thrown  into  the  fire  it  immediately  liquifies,  takes  dame, 
and  ditperfes  its  agreeable  odour.  Though  it  does  not  diff 
folve  in  water,  yet  if  boiled  in  it  for  two  or  three  hours  in 
a  covered  veffel,  the  water  receives  its  odoriferous  frnell : 
water  alfo  fuffers  a  fimilar  impregnation  from  the  balfam 
by  didillation.  With  the  a  diftance  of  mucilage  it  unites 
with  water,  fo  as  to  form  a  milky  folution.  It  diffolves  en¬ 
tirely  in  fpirit  of  wine,  and  eafily  mixes  with  diddled  oils, 
but  lefs  eafily  with  thofe  of  the  expreffed  kind.  Diddled 
without  addition,  it  produces  not  only  an  empyreumatic  oil, 
of  a  pale  dark  colour,  but  fometimes  a  fmall  portion  of  a 
faline  matter,  fimilar  to  that  of  the  flowers  of  benzoin. 

This  balfam  poffeffes  the  fame  general  virtues  with  the 
balfam  of  Gilead,  and  that  of  Peru  ;  it  is,  however,  lefs 
heating  and  ftimulatino,  and  may  therefore  be  employed 
with  more  iafety.  It  has  been  chiefly  ufed  as  a  pe&oral, 
and  is  laid  to  be  an  eScacious  corroborant  in  gleets  and  fie- 
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minal  weaknedes.  It  is  dire&ed  by  the  Pharmacopeias  TcmarrJ 
in  the  fyrupus  tolutanus,  tinfiiura  tolutana,  and  fyrupus  bah  *  °.mk | 
famicus.  See  Pa  arm  act.  Index.  — *y— . 

TOMATOES,  See  Solanum. 

TOMB,  inlcudes  both  the  grave  or  fepulchre  wherein  a 
deftincl  is  interred,  and  the  monument  e;e<fted  to  preferve 
his  memory.  The  word  is  formed  from  the  Greek 
tumulus ,  “  fepulchre  or,  according  to  Menage,  from  the 
Latin  tumba ,  which  bonifies  the  fame. 

In  many  nations  it  has  been  euftomary  to  burn  the  bodies 
of  the  dead  ;  and  to  colk&  the  alhes  with  pious  care  into  an 
urn,  whieh  was  depot! ted  in  a  tomb  or  fepulchre.  See 
Burning.  Among  many  nations  it  has  alfo  been  the  prac¬ 
tice  to  lay  the  dead  body  in  a  tomb,  without  confuming  it, 
after  having  wrapped  it  up  decently,  and  fometimes  plaeing 
it  in  a  coffin.  See  Coffin. 

The  tombs  of  the  Jews  were  generally  hollow  places  hewn 
out  of  a  rock.  Abraham  burled  Sarah  in  a  cave..  Such 
was  the  place  too  in  which  the  kings  of  Judah  and  Ifrael 
were  interred  ;  and  fucli  was  the  place  in  which  the  body  of 
our  Sa-  iour  was  depofited  by  Jofeph  of  Arimathea.  But 
it  is  probable  that  the  common  people  buried  their  dead  in 
graves ;  for  our  Saviour  compares  the  Pharifees  to  “  graves 
which  appear  not,  and  the  men  that  appear  not  are  not 
aware  of  them.”  Over  the  tombs,  perhaps  only  of  people 
of  diflineftion,  a  ftone  or  monument  was  eredted,  to  intimate 
to  paffengers  that  they  were  burying  places,  that  they 
might  not  pollute  themielves  by  touching  them.  With  the 
fame  intention,  as  Lightfoot  informs  us,  they  whitened  them 
every  year  on  the  15th  of  February. 

The  Egyptians  alfo  buried  their  dead  in  caves,  called  ca - 
tacombs.  Sec  Catacomb.  The  pyramids,  as  fome  think, 
were  alfo  employed  for  the  fame  purpote.  Sometimes  alfo, 
a  ter  embalming  their  dead,  they  placed  them  in  niches  in 
ioine  magnificent  apartment  in  their  houfes. 

The  Greeks  and  Romans  burned  their  dead,  and  depo- 
fited  their  afhes  in  a  tomb.  The  Greeks  interred  the  allies 
without  the  cities,  by  the  fides  of  their  highways.  Some, 
times  indeed,  by  way  ofc  particular  honour,  they  were  buried 
in  an  elevated  part  of  the  town  ;  and  the  Lacedemonians 
were  allowed  by  Lycurgus  to  bury  in  the  city  and  round 
their  temples  :  But  this  was  forbidden  among  the  Romans 
by  the  law  of  the  twelve  tables,  In  urbe  tie  fepe/ito,  ne-ve  un¬ 
to  ;  yet  Valerius  Publicola,  Pofthumus  Tubertius,  and  the 
family  of  the  Claud ii,  were  buried  in  the  Capitol.  To 
bury  by  the  fides  of  public  roads  was  common  among  the 
Romans  alfo  ;  hence  their  epitaphs  frequently  began  with 
fijle  *vi  .tor.  Highways  were  made  choice  of  probably  tor 
two  reafons  ;  1.  i  hat  the  dead  might  not  be  often  live  or 
injure  the  health  ot  the  living,  which  they  certainly  would 
if  buried  in  towns  or  populous  places  ;  and,  2dly,  That 
they  might  hold  out  to  travellers  a  leffon  of  mortality,  and 
teach  the  rnftic  moralift  to  die. 

As  it  would  fwell  this  article  to  too  great  a  fize  to  de- 
feribe  all  the  different  kinds  of  tombs  which  have  been  ufed 
by  different  nations  and  ages,  we  mull  content  ourfelvcs 
with  fhortiy  delcribing  the  tombs  of  a  few  nations,  and  add¬ 
ing  a  few  concomitant  circumftances. 

The  tombs  of  the  Parfees  are  lingular.  The  defuneft, 
aftei  lying  a  proper  time  in  his  own  houfe,  for  the  purpoles 
of  mourning,  is  carried,  followed  by  his  relations  and  friends, 
the  females  chanting  a  requiem,  and  depofited  in  a  tomb  of 
the  following  conflrudlion.  It  is  a  circular  building,  open 
at  top,  about  55  feet  diameter,  and  25  feet  in  height,  filled 
to  within  5  feet  of  the  top,  excepting  a  well  of  1  5  feet  dia¬ 
meter  in  the  centre.  The  part  fo  filled  is  terraced,  with  a 
flight  declivity  toward  the  well.  Two  circular  grooves 
three  inches  deep  are  raifed  round  the  well ;  the  firft  at  the 
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Tomfr.  di'ftanctf  of  four,  the  fecond  at  ten,  feet'  from  the  well, 
— -V" — J  Grooves  of  the  like  depth  or  height,  and  four  feet  diflant 
from  each  other  at  the  outer  part  of  the  outer  circle,  are 
carried  ftraight  from  the  wall  to  the  well,  communicating 
with  the  circular  ones,  for  the  purpofc  of  carrying  off  the 
water,  &c.  The  tomb,  by  this  means,  is  divided  into  three 
circles  of  partitions  :  the  outer,  about  feven  feet  by  four  ; 
the  middle,  fix  by  three  ;  the  inner,  four  by  two  :  the  out¬ 
er  for  the, men,  the  middle  for  the  women,  the  inner  for  the 
children;  in  which  the  bodies  are  refpedively  placed,  wrap* 
ped  loofely  in  a-  piece  of  cloth,  and  left  to  be  devoured  by 
the  vultures  ;  which  is  very  foon  done,  as  numbers  of  thofe 
animals  are  always  feen  hovering  and  watching  about  thefe 
charnel  houfes,  in  expectation  of  their  prey.  The  friends 
of  the  deceafed,  or  the  perfons  who  have  charge  of  the 
tomb,  come  at  the  proper  time,  and  throw  the  bones  into 
their  receptacle,  the  well  in  the  centre  ;  for  which  purpofe, 
iron  rakes  and  tongs  are  deposited  in  the  tomb.  The  en¬ 
trance  is  clofed  by  an  iron  door,  four  feet  iquare,  on  the 
eaftern  fide,  as  high  up  as  the  terrace,  to  which  a  road  is 
raifed.  Upon  the  wall,  above  the  door,  an  additional  wail 
is  raifed,  to  prevent  people*  from  looking  into  the  tomb, 
which  the  Parfecs  are  particularly  careful  to  prevent.  A 
Perfian  infeription  is  on  a  ftone  inferted  over  the  door, 
which  we  once  copied,  but  have  forgotten  its  tenor.  From 
the  bottom  of  the  wall  fub terraneous  paffages  lead  to  re¬ 
ceive  the  bones,  &c.  and  prevent  the  well  from  filling. 

Of  the  ancient  fepulchres  found  in  Rufiia  and  Siberia, 
fome  are  perfe&  tumuli,  raifed  to  an  enormous  height,  while 
|/f rclaoto-  others  are  aimofl  level  with  the  ground.  Some  of  them  are 
hca,  vol.  vii.  encompafTed  with  a  fquare  wall  of  large  quarry  ftones  placed 
in  an  ere&  pofition  ;  others  are  covered  only  with  a  finall 
heap  of  ftones,  or  they  are  tumuli  adorned  with  ftones  at 
top.  Some  are  mured  with  brick  within,  and  vaulted  over; 
others  are  no  more  than  pita  or  common  graves.  In  fome 
the  earth  is  excavated  feveral  fathoms  deep  ;  others,  and 
efpecially  thpfc  which  are  topped  by  a  lofty  tumulus,  are 
only  dug  of  a  fufticient  depth  for  covering  the  carcafe.  In 
many  of  thefe  fepulchres  the  bones  of  men,  and  frequently 
of  horfes,  are  found,  and  in  a  condition  that  renders  it  pro¬ 
bable  the  bodies  were  not  burnt  before  they  were  inhumed. 
Other  bones  fhow  clearly  that  they  have  been  previoufly 
burnt  ;  becaufe  a  part  of  them  is  unconfumed,  and  becaufc 
they  lie  in  a  difordered  manner,  and  fome  of  them  are  want¬ 
ing.  Urns,  in  which  other  nations  of  antiquity  have  depo- 
iitedthe  allies  of  their  dead,  are  never  met  with  here.  But 
fometimes  what  remained  of  the  bodies  after  the  combuftion, 
and  even  whole  carcafes,  are  found  wrapped  up  in  thin 
plates  of  gold.  Many  dead  bodies  are  frequently  feen  de- 
pofited  together  in  one  tomb  ;  a  certain  indication  that  ei¬ 
ther  a  battle  had  been  fought  in  the  neighbourhood  of  the 
place,  or  that  fome  families  buried  their  relations  in  an  he¬ 
reditary  tomb. 

The  Moors,  like  all  other  Mahometans,  hold  it  a  thing 
irreverent,  and  contrary  to  the  fpirit  of  religion,  to  bury 
their  dead  in  mofques,  and  to  profane  the  temple  of  the 
Char's  Moil  High  by  the  putrefaction  of  dead  bodies.  In  the  in- 
■dirocco,  fancy  of  the  church  the  Chriitians  had  the  like  piety,  and 
gave  example  of  the  refped  in  which  they  held  temples  de¬ 
dicated  to  religious  worfhip  ;  but  ill  guided  devotion,  ming¬ 
led  with  fuperftitious  vanities,  andlhat  contagious  fpirit  of 
felf-intereft  which  pervades  all  human  affairs,  without  re* 
fpefting  the  altar  of  God,  have,  together,  infenfibly  pervert¬ 
ed  mens  ideas.  The  burial  grounds  of  the  Mahometans  are 
moil  of  them  without  the  city  ;  the  emperors  have  their  fc- 
pulchres  diftinCl  and  diftant  from  the  mol’que,  in  ianCtiiaries, 
built  by  themfelves,  or  in  places  which  they  have  indicated  : 
their  tombs  arc  exceedingly  fimple  ;  the  Moors  do  not  imi- 

Vol.  XVIII.  Part  II. 


tatc  the  oftentation  of  Europeans,  where  fuperb  monuments 
are  raifed  rather  to  gratify  the  pride  of  the  living  than  the 
merit  of  the  dead. 

All  Mahometans  inter  the  dead  at  the  hour  fet  apart  for 
prayer.  The  defund  is  not  kept  in  the  houfe,  except  he  ex¬ 
pires  after  fun- fet  ;  but  the  body  is  tranfported  to  the 
mofque,  whither  it  is  carried  by  thofe  who  are  going  to 
prayer.  Each,  from  a  fpirit  of  devotion,  is  defnous  to  carry 
in  his  turn.  The  Moors  fing  at  their  burial  fervice  ;  which 
ufage  perhaps  they  have  imitated  after  the  Chriitians  of 
Spain,  for  the  oriental  Mahometans  do  not  fing.  They  have 
no  particular  colour  appropriated  to  mourning  ;  their  grief 
for  the  lofs  of  relations  is  a  fenfation  of  the  heart  they  do 
not  attempt  to  exprefs  by  outward  fymbols.  Women  re¬ 
gularly  go  on  the  Friday  to  weep  over  and  pray  at  the  fe¬ 
pulchres  of  the  dead,  whole  memory  they  hold  dear. 

Among  the  northern  nations  it  was  cuftomary  to  bury 
their  dead  under  heaps  of  ftones  called  cairns ,  or  under  bar¬ 
rows :  (See  the  articles  Cairns  and  Barrow).  The  in¬ 
habitants  of  Tibet,  it  is  faid,  neither  bury  nor  burn  their 
dead,  but  expofe  them  on  the  tops  of  the  mountains.  See 
Tibet. 

TOMPION,  a  fort  of  bung  or  cork  ufed  to  flop  the 
mouth  of  a  cannon.  At  fea  this  is  carefully  encircled  with 
tallow  or  putty,  to  prevent  the  penetration  of  the  water  in¬ 
to  the  bore,  whereby  the  powder  contained  in  the  chamber 
might  be  damaged  or  rendered  incapable  of  fervice. 

TON,  a  meafure  or  weight.  See  Tun. 

TONE,  or  Tune,  in  mufic,  a  property  of  found,  where¬ 
by  it  comes  under  the  relation  oi  grave  and  acute  ;  or  the 
degree  of  elevation  any  found  has,  from  the  degree  of  fwift- 
neis  of  the  vibrations  of  the  parts  of  the  fonorous  body. 

The  variety  of  tones  in  human  voices  arifes  partly  from 
the  dimenfions  of  the  windpipe,  which,  like  a  flute,  the  long¬ 
er  and  narrower  it  is,  the  (harper  the  tone  it  gives  ;  but 
principally  from  the  head  of  the  larynx  or  knot  of  the 
throat :  the  tone  of  the  voice  being  more  or  lefs  grave  as 
the  rima  or  cleft  thereof  is  more  or  lefs  open. 

The  word  tone  is  taken  in  four  different  fenfes  among  the 
ancients  :  I.  For  any  found  ;  2.  For  a  certain  interval,  as 
when  it  is  faid  the  difference  between  the  diapentc  and  dia- 
teffaron  is  a  tone  ;  3.  For  a  certain  locus  or  compafs  of  the 
voice,  in  which  fenfe  they  ufed  the  Dorian,  Phrygian,  Ly¬ 
dian  tones  ;  4.  For  tenfion,  as  when  they  fpeak  of  an  acute, 
grave,  or  a  middle  tone. 

Tone  is  more  particularly  ufed,  in 'mufic,  for  a  certain 
degree  or  interval  of  tune,  whereby  a  found  may  be  either 
raifed  or  lowered  from  one  extreme  of  a  concord  to  the  other, 
fo  as  ftill  to  produce  true  melody. 

TONGUE.  See  Anatomy,  n°  102. 

TONIC,  in  mufic,  fignifies  a  certain  degree  of  tenfion, 
or  the  found  produced  by  a  vocal  firing  in  a  given  degree  of 
tenfion,  or  by  any  fonorous  body  when  put  in  vibration. 

Tonic ,  fays  Rondeau,  is  likewife  the  name  given  by  Arif- 
toxenus  to  one  of  the  three  kinds  of  chromatic  mufic,  wliofe 
divifions  he  explains,  and  which  was  the  ordinary  chromatic 
of  the  Greeks,  proceeding  by  two  ftmitones  in  fucceffio^, 
and  afterwards  a  third  minor. 

Tonic  Dominant.  See  Dominant. 

TONNAGE  and  Poundage,  an  ancient  duty  on  wine 
and  other  goods,  the  origin  of  which  feems  to  have  been 
this  :  About  the  21ft  of  Edward  III.  complaint  was  made 
that  merchants  were  robbed  and  murdered  on  the  feas.  The 
king  thereupon,  with  the  confent  of  the  peers,  levied  a  duty 
of  2  s.  on  every  ton  of  wine,  and  I2d.  in  the  pound  on  all 
goods  imported  ;  which  was  treated  as  illegal  by  the  com¬ 
mons.  About  25  years  after,  the  king,  when  the  kniglit3 
of  ihires  were  returned  home,  obtained  a  like  grant  from  the 
3  Z  citizens 


Tomp'oa 

ti 

Tonnage 


TON 


Xh-lJ}. 
Comment* 
vul.  i . 


Tonrage,  citizens  and  burgeffcE,  and  the  year  after  It  was  regularly 
i  on  quin.  granted  in  parliament.  Thefe  duties  were  diminifhed  fome¬ 
times,  and  fometimes  increafed;  at  length  they  feem  to  have 
been  fixed  at  ys.  tonnage  and  i  s*  poundage.  They  were 
at  firft  ufually  granted  only  for  a  dated  term  of  years,  as, 
for  two  years  in  5  Rio.  II.  ;  hut  in  Henry  VI. 's  time  they 
were  granted  him  for  life  by  a  ftatute  in  the  3  jfl  year  of 
his  reign  ;  and  again  to  Edward  IV.  for  the  term  of  his  life 
alfo  :  fince  which  time  they  were  regularly  granted  to’ all 
his  fucceffors  for  life,  fometimes  at  the  firft,  fometimes  at 
other  fubfequent  parliaments,  till  the  reign  of  Charles  I.  ; 
when,  as  the  noble  liiftorian  exprcffes  it,  his  miaifters  wrere 
not  fufllciently  felicitous  for  a  renewal  of  this  legal  grant. 
And  yet  thefe  unpofts  were  imprudently  and  linconftitution- 
ally  levied  and  taken,  without  content  of  parliament,  for  15 
years  together  ;  which  was  one  of  the  caufes  of  thofe  un¬ 
happy  difeontents,  jcftifiable  at  firft  in  too  many  inftances, 
but  which  degenerated  at  lad  into  caufelefs  rebellion  and 
murder.  For,  as  in  every  other,  fo  in  this  particular  cafe, 
the  king  (previous  to  the  commencement  of  hoftiiities)  gave 
the  ration  ample  fatisfa&ion  for  the  errors  ot  his  former 
conduct,  by  paffing  an  atft,  whereby  he  renounced  all  power 
in  the  crown  of  levying  the  duty  of  tonnage  and  poundage, 
without  the  exprefs  content  of  parliament;  and  alfo  all  power 
of  impofition  upon  any  merchandises  whatever.  Upon  the 
reftoration  this  duty  was  granted  to  King  Charles  II.  for 
life,  and  fo  it  was  to  his  two  immediate  fucceffors;  but  now, 
by  three  feveral  ftatutes,  9  Ann.  c.  6.  1  Geo.  I.  c.  12.  and 
3  Geo.  I.  c.  7.  it  is  made  perpetual,  and  mortgaged  for  the 
debt  of  the  public. 

TONQUIN,  a  kingdom  of  Afia,  in  the  Eaft  Indies, 
beyond  the  Ganges  ;  bounded  on  the  north  by  the  province 
of  Yunnan  in  China,  on  the  eafl  by  the  province  of  Canton 
and  the  bay  of  Tonquin,  on  the  foutli  by  Cochin  China,  and 
on  the  well  by  the  kingdom  of  Laos.  It  is  about  1200 
miles  in  length  and  500  in  breadth  ;  and  is  one  of  the  fineft 
and  moil  conliderable  kingdoms  of  the  Eaft,  as  well  on  ac¬ 
count  of  the  number  of  inhabitants  as  the  riches  it  contains 
and  the  trade  it  carries  on.  'I  he  country  is  thick  fet  with 
villages  •,  and  the  natives  in  general  are  of  a  middle  ftature 
and  clean  limbed,  with  a  tawny  complexion.  Their  faces 
are  oval  and  ftattifh,  and  their  notes  and  lips  well  propor¬ 
tioned.  Their  hair  is  black,  long,  lank,  and  coarfe  ;  and 
they  let  it  hang  down  their  fhoulders.  They  are  gene¬ 
rally  dexterous,  nimble,  adlive,  and  ingenious  in  me¬ 
chanic  arts.  They  weave  a  multitude  of  fine  filks,  and 
make  curious  lacker-works,  which  are  tranfported  to  other 
countries.  There  is  fuch  a  number  gf  people,  that  many; 
•want  employment  ;  for  they  feldora  go  to  work  but  when 
foreign  {hips  arrive.  The  money  and  goods  brought  hither 
by  the  Englifh  and  Dutch  put  them  in  a&ion  ;  for  they 
have  not  money  of  their  own  fufticient  to  employ  them- 
:felves  ;  and  therefore  one-third  at  leaft  muft  be  advanced 
beforehand  by  the  merchants  :  and  the  fhips  muft  flay  here 
till  the  goods  are  finiihed,  which'  is  generally  five  or  fix 
months.0  They  are  fo  addi&ed  to  gaming,  that  when  every 
thing  elfe  is  loft,  they  will  flake  their  wives  and  children. 
The  garments  of  the  Tonquinefe  are  made  either  of  filk  or 
cotton  ;  but  the  poor  people  and  foldiers  wear  only  cotton 
ef  a  dark  tawny  colour.  Their  houfes  are  fmall  and  low  ; 
and  the  walls  either  of  mud,  or  hurdles  daubed  over  with 
clay.  They  have  only  a  ground- floor,  with  two  or  three 
partitions  ;  and  each  room  has  a  fquare  hole  to  let  in  the 
light.  The  villages  confift  of  30  or  40  houfes,  furrounded 
with  trees  ;  and  in  fome  places  there  are  banks  to  keep  the 
water  from  overflowing  their  gardens,  where  they  have 
ranges,  betels,  melons,  and  falad-herbs.  In  the  rainy  fea- 
fon  they  cannot  pafs  from  one  houfe  to  another  without 
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wading  through  the  water;  they  fometimes  have  boats.  In  Tonquin- 

the  capital  city  called  Cacho  there  aie  about  20,000  houfes  0 

with  mud-walls,  and  covered  with  thatch  ;  a  few  are  built  Tontine,  i 

with  biick,  and  roofed  with  pan-tiles.  In  each  yard  is  a  ‘  *  d 

fmall  arched  building  like  an  oven,  about  fix  feet  high, 

made  of  brick,  which  ferves  to  fecure  their  goods  in  cafe  of 

fire.  The  principal  ftreets  are  very  wide,  and  paved  with 

fmall  ft  ones.  The  king  of  Tonquin  has  three  palaces  in  it, 

fuch  as  they  are  ;  and  near  them  are  ftables  for  his  horfes 

and  elephants.  The  lioufe  of  the  Englifh  fa&ory  is  feated 

at  the  north  end  of  the  city,  fronting  the  river,  and  is  the 

belt  in  the  city'.  The  people  in  general  are  courteous,  and 

civil  to  {Dangers  ;  but  the  great  men  are  proud,  haughty,. 

and  ambitious  ;  the  foldiers  infolent,  and  the  poor  thievifh. 

They  buy  all  their  wives,  of  which  the  great  men  have  fe¬ 
veral  ;  but  the  poor  are  flinted  for  want  of  money.  In  hard 
times  the  men  will  fell  both  their  wives  and  children  to  buy 
rice  to  maintain  themfelves.  The  women  offer  themfelves 
to  ftrangers  as  wives  while  they  ftay,  and  agree  with  them- 
for  a  certain  price.  Even  the  great  men  will  offer  their 
daughters  to  the  merchants  and  officers  who  are  likely  to 
ftay  fix  months  in  the  country.  They  are  not.  afraid  of 
being  with  child  ;  for  if  they  are  girls  they  can  fell  them 
well  when  they-  are  young,  becaufe  they  are  fairer  than  the 
other  inhabitants.  Thefe  women  are  faid  to  be  very  faith¬ 
ful  ;  and  are  trufled  with  money  and  goods  by  the  Euro¬ 
peans  during  their  abfence,  and  will  make  great  advantage 
with  them.  The  firft  new  moon  in  the  year  that  happens 
after  the  middle  of  January,  is  a  great  feftival ;  when  they* 
rejoice  for  10  or  12  days  together,  and  fpend  their  time  in 
all  manner  of  fports.  Their  common  drink  is  tea,  but  they 
make  themfelves  merry  with  arrack.  The  language  is  fpo- 
ken  very  much  in  the  throat ;  and  fome  of  the  words  are 
pronounced  through  the  teeth,  and  has  a  great  refembknee 
to  the  Chinefe:  They  have  feveral  mechanic  arts  or  trades;, 
fuch  as  fmiths,  carpenters,  joiners,  turners,  weavers,  taylorsv 
potters,  painters,  money-changers,  paper- makers,  workers, 
in  lacker,  and  bell-founders.  Their  commodities  are  gold,, 
mufk,  filks,  callicoes,  drugs  of  many  forts,  woods  for  dye¬ 
ing,  lacquered  wares,  earthen  wares,  fait,  aniieeds,  and. 
worm- feeds.  The  lacquered  ware  is  not  inferior  to  that  of 
Japan,  which  is  accounted  the  beft  in  the  world.  With  all 
thefe  merchandifes,  one  would  expedl  the  people  ta  be  very 
rich,  but  they  are  in  general  very  poor  ;  the  chief  trade  be¬ 
ing  carried  on  by  the  Chinefe,  Englifh,  and  Dutch.  The 
goods  imported,  befides  filver,  are  faltpetre,  fulphur,  Eng« 
lifh  broad  cloth,  pepper,  fpices,  and  great  guns. 

TONSILS.  See  Anatomy,  n°  102. 

TONSURE,  in  ecclefiaftical  hiftory,  a  particular  man¬ 
ner  of  fhaving  or  clipping  the  hair  of  ecclefiallics  or  monks. 

The  ancient  tonfure  of  the  clergy  was  nothing  more  than 
polling  the  head,  and  cutting  the  hair  to  a  moderate  degree, 

'for  the  fake  of  decency  and  gravity  :  and  the  fame  obfer- 
vation  is  true  with  refpedl  to  the  tonfure  of  the  ancient 
monks.  But  the  Romans  have  carried  the  affair  of  tonfure 
much  farther ;  the  candidate  for  it  kneeling  before  the  bi- 
fhop,  who  cuts  the  hair  in  five  different  parts  of  the  head* 
viz.  before,  behind,  on  each  fide,  and  on  the  crown. 

TONTINE,  a  loan  given  for  life  annuities  with  bene¬ 
fit  of  furvivorfhip  ;  fo  called  from  the  inventor  Laurence 
Tonti,  a  Neapolitan.  He  propofed  his  fcheme  in  1653  to 
reconcile  the  people  to  cardinal  Mazarine's  government,  by 
amufing  them  with  the  hope  of  becoming  fuddeniy  rich. 

He  obtained  the  confent  of  the  court,  but  the  parliament 
would  not  regifler  the  edieft.  He  made  attempts  afterwards, 
but  without  fuccefs. 

It  was  not  till  Louis  XIV.  was  diftrefTed  by  the  league 
of  Augfburg,  and  by  his  own  irnmenfe  expences,  that  he 
j  had 
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Lad  rccounc  fo  the  plans  of  Tout!,  which,  though  long 
laid  afide,  were  not  forgotten.  By  an  edift  in  1689 
j  created  a  Tontine  royale  of  1,400,000  livres  annual  rent, 
"  divided  into  14  clafies.  The  actions  were  300  livres  apiece, 
and  the  proprietors  were  to  receive  10I.  percent,  with  be- 

*  riefit  of  furvivorfhip  in  every  clafs.  This  fcheme  was  exe¬ 
cuted  but  very  imperfedtly ;  for  none  of  the  clafies  rofe  to 
above  25,000  livres,  inftead  of  100,00c,  according  to  the 

-  original  mili  tut  ion  ;  though  the  annuities  were  very  regu¬ 
larly  paid.  A  few  years  after,  the  people  feeming  in  better 
humour  for  proje&s  of  this  kind,  another  tontine  was  e- 

•  reded  upon  nearly  the  fame  terms,  but  this  was  never  above 

half  full.  They  both  fubfifted  in  the  year  1  726,  when  the 
French  king  united  the  13th  clafs  of  the  full  tontine  with 
the  14th  of  the  fecond  ;  all  the  a&ions  of  which  were  pof- 
fefied  by  Charlotte  Bonnemay,  widow  of  Lewis  Barbier,  a 
furgeon  of  Paris,  who  died  at  the  age  of  9 6-  i  his  gentle¬ 

woman  had  ventured  300  livres  in  es^l-i  tontine  ;  and  in  the 
lad  year  of  her  life  die  had  lor  her  annuity  73,500  livres, 
or  about  3600 1.  a-year,  for  about  30I. 

The  nature  of  the  tontine  is  this  ;  there  is  an  annuity, 
after  a  certain  rate  of  intereft,  granted  to  a  number  of 
people  ;  divided  into  clafies,  according  to  their  relpedive 
ages  ;  fo  that  annually  the  whole  fund  of  each  clafs  is  di¬ 
vided  among  the  lurvivors  of  that  clafs  ;  till  at  laft  it  falls 
to  one,  and  upon  the  extin&ion  of  that  life,  reverts  to  the 
power  by  which  the  tontine  was  ereded,  and  which  becomes 
thereby  fecurity  for  the  due  payment  of  the  annuities. 

TOOL,  among  mechanics,  denotes  in  general  any  fmall 
•  inftrument  ufed  as  well  lor  making  other  complex  infiru. 
ments  and  machines,  as  in  molt  other  operations  in  the 
mechanic  arts. 

TOOTH,  for  a  description  of,  fee  Anatomy,  n°  27, 

TOOTHACH.  See  Medicine,  n°  210,  Surgery, 
nQ  236,  Teeth,  and  Electricity,  p.  535. 

7  oorHJCH-Tree.  See  Zanthoxylum. 
TOOTHWORT.  See  Plumbago. 

TOP,  a  fort  of  platform,  furrounding  the  lower  mad- 
head,  from  which  it  projects  on  all  tides  like  a  fcaffold. 

The  prlncip?.l  intention  of  the  top  is  to  extend  the  top- 
mad  fhrouds,  fo  as  to  form  a  greater  angle  with  the  mad, 
and  thereby  give  additional  fupport  to  the  latter.  It  is 
fuftained  by  certain  timbers  fixed  aero  Is  the  hounds  or  flioul- 
ders  of  the  road,  and  called  the  treftle-trees  and  crofs-trees. 

Befides  the  ufe  above-mentioned,  the  top  is  otherwife 
extremely  convenient  to  contain  the  materials  necedary  for 
extending  the  fmall  fails,  and  for  fixing  or  repairing  the 
-rigging  and  machinery  with  more  facility  and  expedition. 
In  fhips  of  war  it  is  uled  as  a  kind  of  redoubt,  and  is  ac¬ 
cordingly  fortified  for  attack  or  defence ;  being  furnifhed 
with  fwivels,  mufketry,  and  other  fire-arms,  and  guarded 
by  a  thick  fence  of  corded  hammocs.  Finally,  it  is  em¬ 
ployed  as  a  place  for  looking  out,  either  in  the  day  or  night. 

Top- Aloft t  the  fecond  divifion  of  a  malt,  or  that  part 
which  Hands  between  the  upper  and  lower  pieces.  See  the 
article  Mast. 

Top-Sai/s ,  certain  large  fails  extended  acrofs  the  top- 
mafts  by  the  topfail-yard  above,  and  by  the  yard  attached 
to  the  lower  malt  beneath  ;  being  fattened  to  the  former 
by  robands,  and  to  the  latter  by  means  of  two  great  blocks 
fixe4  on  its  extremities,  through  which  the  topfail  fheets 
are  inferted,  palling  from  thence  to  two  other  blocks  fixed 
on  the  inner  part  of  the  yard  clofe  by  the  malt ;  and  from 
the  fe  latter  the  fheets  lead  downwards  to  the  deck,  where 
they  may  be  flackened  or  extended  at  pleafnre.  See  the 
article  Sail. 

TOPAZ,  in  natural  hifiory,  a  gem  called  by  the  ancients 
chrysolite)  asbeing  of  a  gold  colour;  its  .texture  foliaceous  ;its 


form  cubic,  parallelopipedal,  or  prifmatic;  its  fpecific  gravity 
from  3,46  to  4,56  ;  it  lofes  its  colour  only  in  a  very  ftroug 
heat,  and  of  the  ufual  fluxes  it  yields  only  to  borax  and 
microcofinic  fait.  According  to  Bergman,  1 00  parts  Kir-wan* 
of  it  contain  46  of  argill,  39  of  filiceous  earth,  8  of  mild 
calcareous,  and  6  of  iron.  Its  great  fpecific  gravity  fhews 
thefe  earths  to  be  very  perfectly  united. 

The  fineft  topazes  in  the  world  are  found  in  the  Eafl 
Indies  ;  but  they  are  very  rare  there  of  any  great  fize  :  the 
Great  Mogul,  however,  at  this  time,  pofiefTes  one  which  is 
faid  to  weigh  157  carats,  and  to  be  worth  more  than 
20,000  pounds.  The  topazes  of  Peru  come  next  after 
thefe  in  beauty  and  in  value.  The  European  are  princi¬ 
pally  found  in  Silefia  arid  Bohemia,  and  are  generally  full  of 
cracks  and  flaws,  and  of  a  brownifh  yellow. 

TOPE,  in  ichthyology,  a  fpeeies  of  S^ualus. 

TOPHET.  See  Hinnom  and  Moloch. 

TOPHUS,  in  medicine,  denotes  a  chalky  or  fiony  con¬ 
cretion  in  any  part  of  the  body ;  as  the  bladder,  kidney* 

See.  but  efpecially  in  the  joints. 

TOPIC,  a  general  head  or  fubje&  of  difeourfe. 

Topics,  in  oratory.  See  Oratory,  nQ  10 — 13. 

Topics,  or  Topical  Medicines ,  are  the  fame  with  exter¬ 
nal  ones,  or  thofe  applied  outwardly  to  fome  difeafed  and 
painful  part  :  fuch  are  plafiers,  cataplafms,  unguents,  See. 

TOPOGRAPHY,  a  deicription  or  draught  of  fome 
particular  place,  or  fmall  track  of  land,  as  that  of  a  city  or 
town,  manor  or  tenement,  field,  garden,  houfe,  caftle,  or 
the  like  ;  fuch  as  furveyors  fet  out  in  their  plots,  or  make 
draughts  of,  for  the  information  and  fatisfafliou  of  the  pro¬ 
prietors. 

TOPSHAM,  a  town  in  Devonfhire,  in  England,  Seated 
on  the  river  Exmouth,  five  miles  fouth-eafl  of  Exeter,  to 
which  place  the  river  was  formerly  navigable  ;  but  in  time 
of  war  was  choaked  up  defignedly,  fo  that  fhips  are  now 
obliged  to  load  and  unload  at  Top  (ham.  W,  Long.  3.  26. 

N.  Lat.  50.  39. 

TORBAY,  a  fine  bay  of  the  Englifii  channel,  on  the 
coaft  of  Devonfhire,  a  little  to  the  eafl  of  Dartmouth* 
formed  by  two  capes,  called  Bury  Points ,  and  BoPs  Nofe, 

TORDA,  or  rasor-bill.  See  Alca,  ii°  4. 

TORDYLIUM,  Hart-wort,  in  botany  :  A  genus  of 
plants  belonging  Ho  the  clafs  of  pentandria,  and  order  of 
digynia ;  and  in  the  natural  fyftem  arranged  under  the  45th 
order,  Umbellatx .  The  corollets  are  radiated,  and  all  her¬ 
maphrodite  ;  the  fruit  is  roundifh,  and  crenated  on  the  mar¬ 
gin  ;  the  involucra  long  and  undivided.  There  are  feven 
fpeeies  ;  of  which  two  are  Britifh,  the  nodofum  and  officinale, 

1.  The  nodofum ,  or  knotted  parfiey,  has  Simple  fefiile 
umbels,  the  exterior  feeds  being  rough.  It  grows  in  the 
borders  of  corn-fields,  and  in  dry  fiony  places.  2.  The 
officinale ,  officinal  hart-wort,  has  partial  involucra,  as  long 
as  the  flowers  ;  leafets  oval  and  jagged  :  the  feeds  are  large 
and  flat,  and  their  edges  notched. 

TORIES,  a  political  faction  in  Britain,  oppofed  to  the 
Whigs. 

The  name  of  Tories  was  given  to  a  fort  of  banditti  in  Ire¬ 
land,  and  was  thence  transferred  to  the  adherents  of  Char¬ 
les  I.  by  his  enemies,  under  the  pretence  that  he  favoured 
the  rebels  in  Ireland.  His  partifans,  to  be  ev»n  with  the 
republicans,  gave  them  the  name  of  Whigs,  from  a  word 
which  fignifies  *whey,  in  derifion  of  their  poor  fare.  The 
Tories,  or  cavaliers ,  as  they  were  alfo  called,  had  then  prin¬ 
cipally  in  view  the  political  interefis  of  the  king,  the  crown, 
and  the  church  of  England;  and  the  round- heads,  or  Whigs* 
propofed  chiefly  the  maintaining  of  the  rights  and  interests 
of  the  people,  and  of  Protefl^ntifin  This  is  the  moil  po¬ 
pular  account ;  and  yet  it  is  certain  the  names  Whig  and 
3  Z  2  Tory 
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J  or^acntn'  w<fre  but  I'ttle  known  till  about  the  middle  of  the  reign  Galen  fays  It  is  a  fort  of  Intermediate  diforder between  palfv  Twrc'fa, 
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of  king  Charles  II.  M.  de  Cize  relates,  that  it  was  in  the 
year  1678  that  the  whole  nation  was  firti  observed  to  be 
divided  into  Whigs  and  Tories  ;  and  that  on  occafion  of  the 
famous  depot! tion  of  Titus  Oates,  who  accufed  the  Catho¬ 
lics  of  having  conlpired  againft  the  king  and  the  hate,  the 
appellation  of  Whig  was  given  to  fuch  as  believed  the  plot 
real ;  and  Tory  to  thofe  who  held  it  fictitious. 

Thefe  parties  may  be  confidered  either  with  regard  to  the 
ilate  or  to  religion.  The  Rate  Tories  are  either  violent  or 
moderate  :  the  firfl  would  have  the  king  to  be  abfolute,  and 
therefore  plead  for  paflive  obedience,  non-rehftance,  and  the 
hereditary  right  of  the  houfe  of  Stuart.  The  moderate 
Tories  would  not  fuffer  the  king  to  lofe  any  of  hi-s  prero¬ 
gative  ;  but  then  they  would  not  facrifice  thofe  of  the 
people.  The  Hate  Whigs  are  either  llrong  republicans  or 
moderate  one6.  “  The  fir  if  (fays  Rapin)  are  the  remains 
of  the  party  of  the  long  parliament,  who  attempted  to 
change  monarchy  to  a  commonwealth  :  but  thefe  make  fo 
/lender  a  figure,  that  they  only  ferve  to  itrengthen  the  party 
of  other  Whigs.  The  Tories  would  perfuade  the  world, 
that  all  the  Whigs  are  of  this  kind;  as  the  Whigs  would 
make  us  believe  that  all  the  Tories  are  violent.  The  mo¬ 
derate  flate  Whigs  are  much  in  the  fame  fentiments  with 
the  moderate  Tories,  and  defire  that  the  government  may 
be  maintained  on  the  ancient  foundation  :  all  the  difference 
is,  that  the  firft  bear  a  little  more  to  the  parliament  and 
people,  and  the  latter  to  that  of  the  king.  In  fhort,  the 
old  Whig-s  were  always  jealous  of  the  encroachments  of  the 
royal 'prerogative,  and  watchful  over  the  prefervation  of  the 
liberties  and  properties  of  the  people. 

TORMENT!  LL  A ,  Tormentil,  in  botany:  A  genus 
of  plants  belonging  ta  the  clafs  of  icofandria ,  and  order  of 
P°hgyn,a  »  and  in  the  natural  fyflem  ranging  under  the  35th 
order,  Senticofa .  The  calyx  is  oftofid  ;  the  petals  are  four ; 
the  feeds  rotiivd,  naked,  and  affixed  to  a  juicelefs  receptacle. 
There  are  two  fpccies  ;  the  erttti  and  repens ,  both  indi¬ 
genous. 

1 .  The  ereftrj,  common  tormentil,  or  feptfoil,  has  a  flalk 
fomewhat  eredf,  and  feffile  leaves.  The  roots  confift  of 
thick  tubercles,  an  inch  or  more  in  diameter,  replete  with 
a  red  juice  of  an  alfrmgent  quality.  They  are  ufed  in  mod 
of  the  Weftern  Ifles,  and  in  the  Orkneys,  for  tanning  of 
leather ;  in  which  intention  they  are  proved  by  feme  late 
experiments  to  be  fuperior  even  to  the  oak-bark.  They  are 
firft  of  all  boiled  in  water,  and  the  leather  is  afterwards 
fteeped  in  the  liquor.  In  the  iflands  of  Tirey  and  Col  the 
inhabitants  have  deftroyed  fo  much  ground  by  digging  them 
op,  that  they  have  lately  been  prohibited  the  ufe  of  them. 
A  decodlion  of  thefe  roots  in  milk  is  alfo  frequently  adirii- 
niftered  by  the  inhabitants  of  the  fame  iflands  in  diarrhoeas 
and  dyfentenes,  with  good  fuccefs  ;  but  perhaps  it  would 
be  moft  proper  not  to  give  it  in  dyfenteries  till  the  morbid 
matter  be  firft  evacuated.  A  fpirituous  extrad  of  the  plant 
Hands  recommend  d  in  the  fea-lcurvy,  to  ftrengthen  the 
gums  and  fallen  the  teeth.  Linnaeus  informs  us,  ihat  the 
Laplanders  paint  their  leather  of  a  red  colour  with  the  juice 
of  tire  roots. 

2.  The  ref  tans\  or  creeping  tormentil,  has  reddifh  ftalks, 
/lender  and  creeping.  The  leaves  are  fharply  ferrated, 
grow  on  fhort  footflalks,  and  are  five-lobed.  The  flowers 
are  numerous  and  yellow,  blcfl’om  in  July,  and  are  frequent 
in  wo^ds  and  barren  paftures. 

T  ORNADO,  a  fudden  and  vehement  gufl  of  wind  from 
$11  points  of  the  compafs,  frequent  on  the  coall  of  Guinea. 

TORPEDO,  the  Cramp  fish.  See  Raja,  and  Elec¬ 
tricity,  n°  258 — 261. 

TQRPQRp  a  numbnefs,  01  defeat  of  feeling  and  motion* 
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and  health, 

TORREFACTION,  in  chemiftry,  is  the  roafting 
fcorching  of  a  body  by  the  fire,  in  order  to  difeharge  a  part 
either  linneceflfary  or  hurtful  in  another  operation.  Sulphur 
is  t Lus  discharged  from  an  ore  before  it  can  be  wrought  to 
advantage. 

#  TORRENT,  denotes  a  temporary  ftream  of  water  fal¬ 
ling  fuddenly  from  mountains,  whereon  there  have  been  great 
rains,  or  an  extraordinary  thaw  of  fnovv. 

i  ORRICELLI  (Evangelifte),  an  illufirious  Italian  ma¬ 
thematician  and  philofopher,  born  at  Faenza  in  1608.  He 
was  tiained  in  Latin  literature  by  his  uncle  a  monk  ;  and 
after  cultivating  mathematical  knowledge  for  fome  time 
without  a  mailer,  he  lludied  it  under  father  Benedidt  Caf- 
telli,  profelfor  of  mathematics  at  Rome.  Having  read  Ga¬ 
lileo’s  dialogues,  he  compofed  a  treatife  on  motion,  on  his 
principles,  which  bright  him  acquainted  with  Galileo, 
who  took  him  home  as  an  afliftant :  but  Galileo  died  in 
three  months  after.  He  became  profelfor  of  mathematics 
at  Florence,  and  greatly  improved  the  art  of  making  tele- 
lcopes  and  mierofeopes :  but  lie  is  bell  known  for  finding 
out  a  method  of  afceitaining  the  weight  of  the  atmolphere 
by  quicklilver ;  the  barometer  being  called,  from  him,  the 
Twricelhan  tube.  He  publilhed  Opera  Geometrica>  4to,  1 644; 
and  died  in  1647. 

TORRICELLIAN  experiment,  a  famous  experiment 
made  by  Torricelli,  by  which  he  demonllrated  the  prtlfure 
of  the  atmofphere  in  oppofition  to  the  do&rines  of  fudion, 

&c.  finding  that  preffure  able  to  fupport  only  a  certain 
length  of  mercury,  or  any  other  fluid,  in  an  inverted  giafs 
tube.  See  Barometer. 

TORSK,  or  Tusk,  in  ichthyology.  See  Ga dus. 

TORTOISE,  in  zoology.  See  Testudo. 

T ORTOISE-Jhd/,  thefbell,  or  rather  feales,  of  the  teflaceous 
animal  called  a  tortolje  ;  ufed  in  inlaying,  and  in  various 
other  works,  a3  for  fnuff  boxes,  combs,  &c.  Mr  Cate  lb  y 
oblerves,  that i  the  hard  ftrong  covering  which  inelofes  all  ^  438,  p? 
forts  of  tortoifes,  is  very  improperly  called  a  Jhell ;  being  of  117. 
a  perfed  bony  contexture  ;  but  covered  on  the  outfide  with 
feales,  or  rather  plates,  of  a  horny  iubftance ;  which  are 
what  the  workmen  call  tortoifefhOL 

There  are  two  general  kinds  of  tortoifes,  v;%.  the  land 
and  fea-tortolfe ,  tejludo  terrejlru  and  marina.  The  fea-tor- 
torfe,  again,  is  of  feverai  kinds;  but  it  is  the  caret,  or  teftndo 
imbricata  of  Linnaeus,  alone  which  furnilhes  that  beautiful 
fliell  fo  much  admired  in  Europe. 

The  /hell  of  the  caretta,  or  hawk/bill  tortoife,  is  thick  ; 
and  confifts  of  two  parts,  the  upper,  which  covers  the  back* 
and  the  lower  the  belly  :  the  two  are  joined  together  at  th£ 

Tides  by  llrong  ligaments,  which  yet  allow  of  a  little  motion* 

I11  the  fore- part  is  an  aperture  for  the  head  and  lore-legs, 
and  behind  for  the  hind-legs  and  tail.  It  is  the  under  /hell 
alone  that  is  ufed  :  to  feparate  it,  they  make  a  little  fire 
beneath  it,  and  as  foon  as  ever  it  is  warm,  the  under  /hell 
becomes  eafily  feparable  with  the  point  of  a  knife,  and  is 
taken  off  in  laminae  or  leaves. 

The  whole  fpoils  of  the  caret  confift  in  13  leaves  or  feales, 
eight  of  them  flat,  and  five  a  little  bent.  Of  the  flat  ones, 
there  are  four  large  ones,  fometimes  a  foot  long,  and  feverx 
inches  broad.  The  beft  tortoife- fliell  is  thick,  clear,  trans¬ 
parent,  of  the  colour  of  antimony,  fprinkled  with  brown 
and  white.  When  ufed  in  marquetry,  &c.  the  workmen 
give  it  what  colour  they  pleafe  by  means  of  coloured  leaves, 
which  they  put  underneath  it. 

W  orbing  and  joining  of  ToRToiSE-JljelL —  1  ortoife  /hell  and 
horn  become  foft  in  a  moderate  heat,  as  that  of  boiling  water, 
fo  as  to  be  preffed,  in  a  mould;  into  any  form,  the  fheil  or 

horn 
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Torture  horn  being  previoufly  cut  into  plates  of  a  proper  fixe.  Plu- 
li  mier  informs  us,  in  his  slrt  de  sTourner ,  that  two  plates  are 
^ol'ch*  ,  likewife  united  into  one  by  heating  and  prefling  them  ;  the 
edges  being  thoroughly  cleaned,  and  made  to  fit  clofe  to 
one  another.  The  tortoife-fhell  is  conveniently  heated  for 
this  purpofe  by  applying  a  hot  iron  above  and  beneath  the 
jun&ure,  with  the  interpolition  of  a  wet  cloth  to  prevent 
die  {hell  from  being  fcorched  by  the  irons  :  thefe  irons 
fliould  be  pretty  thick,  that  they  may  not  lofe  their  heat 
before  the  union  is  effe&ed.  Both  tortoife-fhell  and  horns 
may  be  flained  of  a  variety  of  colours,  by  means  of  the 
colouring  drugs  commonly  ufed  in  dyeing,  and  by  certain 
.metallic  folutions. 

TORTURE,  a  violent  pain  infli&ed  on  perfons  to  force 
them  to  confefs  the  crimes  laid  to  their  charge,  or  as  a  pu- 
jiifliment  for  crimes  committed. 

Torture  was  never  permitted  among  the  Romans  except 
in  the  examination  of  (laves  :  it  would  therefore  appear,  that 
it  was  a  general  opinion  among  them,  that  a  Have  had  fuch 
a  tendency  to  falfehood,  that  the  truth  could  only  be  ex¬ 
torted  from  him.  To  the  difgrace  of  the  profeffors  of  Chri- 
ftianity,  torture  was  long  pra&ifed  by  thofe  who  called  them- 
felves  Catholics,  again  ft  thofe  whom  they  termed  heretics  ; 
that  is,  thofe  who  differed  in  opinion  from  themfelves.  Pend¬ 
ing  that  they  could  not  bring  over  others  to  adopt  their 
fentiments  by  the  force  of  argument,  they  judge  it  proper 
to  compel  them  by  the  force  of  pimifhment.  This  practice 
was  very  general  among  orthodox  Chriftiaos,  but  efpecially 
among  Roman  Catholics.  See  Inquisition. 

By  the  law  of  England,  torture  was  at  one  period  em¬ 
ployed  to  compel  thole  criminals  who  ftood  obftinately  mute 
when  brought  to  trial,  and  refufed  either  to  plead  guilty 
or  not  guilty  ;  but  it  is  now  abolifhed  (fee  Arraignment, 
Rack).  A  hiftory  of  the  machines  which  have  been  in¬ 
vented  to  torture  men,  and  an  account  of  the  inftances  in 
which  thefe  have  been  employed,  would  exhibit  a  difmal 
pidmre  of  the  human  character. 

TORUS,  in  architecture,  a  large  round  moulding  ufed 
in  the  bafes  columns.  See  Plate  XXXVIII.  fig.  3. 

TOUCAN,  in  ichthyology.  See  Rhamphastos. 

TOUCH-nef.dle,  among  affayers,  refiners,  &e.  little 
bars  of  gold,  filver,  and  copper,  combined  together,  in  all 
the  different  proportions  and  degrees  of  mixture  ;  the  ufe  of 
which  is  to  difcover  the  degree  of  purity  of  any  piece  of 
gold  or  filver,  by  comparing  the  mark  it  leaves  on  the  touch¬ 
ftone  with  thofe  of  the  bars. 

The  metals  ufually  tried  by  the  touch-ftone  are  gold,  Sil¬ 
ver,  and  copper,  either  pure,  or  mixed  with  one  another  in 
different  degrees  and  proportions,  by  fufion.  In  order  to 
find  out  the  purity  or  quantity  of  bafer  metal  in  thefe  vari¬ 
ous  admixtures,  when  they  are  to  be  examined  they  are  com¬ 
pared  with  thefe  needles,  which  are  mixed  in  a  known  pro¬ 
portion,  and  prepared  for  this  ufe.  The  metals  of  thefe 
needles,  both  pure  and  mixed,  are  all  made  into  laminae  or 
plates,  one-twelfth  of  an  inch  broad,  and  of  a  fourth  part  of 
their  breadtn  in  thicknefs,  and  an  inch  and  half  long  ;  thefe 
being  thus  prepared,  you  are  to  engrave  on  each  a  mark  in¬ 
dicating  its  purity,  or  the  nature  and  quantity  of  the  ad¬ 
mixture  in  it.  The  black  rough  marbles,  the  bafaltes,  or 
the  fofter  kinds  of  black  pebbles,  are  the  moft  proper  for 
touchdlones. 

The  method  of  ufing  the  needles  and  ft  one  is  this  :  The 
piece  of  metal  to  be  tried  ought  firft  to  be  wiped  well  with 
a  clean  towel  or  piece  of  foft  leather,  that  you  may  the  bet¬ 
ter  fee  its  true  colour ;  for  from  this  alone  an  experienced 
perfon  will,  in  fome  degree,  judge  beforehand  what  the 
principal  metal  is,  and  how  and  with  what  debafed. 

Then  choofe  a  convenient,  not  over  large,  par;  of  the  fur- 


face  of  the  metal,  and  rub  it  feveral  times  very  hardly  and  Touch1 
ftrongly  again  ft  the  touch-ftone,  that  in  cafe  a  deceitful  coat  It  1 
or  cruft  fhould  have  been  laid  upon  it,  it  may  be  worn  off  ou  , 
by  that  fridlion  :  this,  however,  is  more  readily  done  by  a 
grindftone  or  fmall  file.  Then  wipe  a  flat  and  very  clean 
part  of  the  touchftone,  and  rub  againft  it,  over  and  over, 
the  juft  mentioned  part  of  the  furface  of  the  piece  of  metal, 
till  you  have,  on  the  flat  furface  of  the  ftone,  a  thin  metal-* 
lie  cruft,  an  inch  long,  and  about  an  eighth  of  an  inch  broad: 
this  done,  look  out  the  needle  that  feems  moft  like  to  the 
metal  under  trial,  wipe  the  lower  part  of  this  needle  very 
clean,  and  then  rub  it  againft  the  touchftone,  as  you  did  the 
metal,  by  the  fide  of  the  other  line,  and  in  a  direction  pa¬ 
rallel  to  it. 

When  this  is  done,  if  you  find  no  difference  between  the 
colours  of  the  two  marks  made  by  your  needle  and  the  me¬ 
tal  under  trial,  you  may  with  great  probability  pronounce 
that  metal  and  your  needle  to  be  of  the  fame  alloy,  which 
is  immediately  known  by  the  mark  engraved  on  your  needle. 

But  if  you  find  a  difference  between  the  colour  of  the  mark 
given  by  the  metal,  and  that  by  the  needle  you  have  tried, 
choofe  out  another  needle,  either  of  a  darker  or  lighter  co¬ 
lour  than  the  former,  as  the  difference  of  the  tinge  on  the 
touchftone  directs  ;  and  by  one  or  more  trials  of  this  kind 
you  will  be  able  to  determine  which  of  your  needles  the 
metal  anfwers,  and  thence  what  alloy  it  is  of,  by  the  mark 
of  the  needle  ;  or  elfe  you  will  find  that  the  alloy  is  extraor¬ 
dinary,  and  not  to  be  determined  by  the  companion  of  your 
needles. 

<ToucH-$tone>  a  black,  fmooth,  gloffy  ftone,  ufed  to  exa¬ 
mine  the  purity  of  metals  The  ancients  called  it  laph  Ly - 
diusy  the  Lydkm  ftone,  from  the  name  of  the  country 
whence  it  was  originally  brought. 

Any  piece  of  pebble  or  black  flint  will  anfwer  the  pur- 
pofes  of  the  belt  lapis  lydius  of  Afia.  Even  a  piece  of 
glals  made  rough  with  emery  is  ufed  with  fuccefs,  to  di- 
flinguifh  true  gold  from  fuch  as  is  counterfeit  ;  both  by  the 
metallic  colour  and  the  tell  of  aquafortis.  The  true  touch¬ 
ftone  is  of  a  black  colour,  and  is  met  with  in  feveral  parts  of 
Sweden.  See  Trapp. 

TOUCHWOOD,  See  Boletus. 

TOULON,  a  celebrated  city  and Teaport  of  France,  in 
that  part  of  the  late  province  of  Provence  which  is  now  de¬ 
nominated  the  department  of  the  Far.  It  is  a  very  ancient 
place,  having  been  founded,  according  to  the  common  opi¬ 
nion,  by  a  Roman  general.  It  is  the  chief  town  of  the  de¬ 
partment,  and  before  the  great  revolution  in  1789  was  an 
epifcopal  fee.  The  inhabitants  are  computed  at  80,000.  It 
is  divided  into  the  Old  Quarter  and  the  New  Quarter.  The 
firft,  which  is  very  ill  built,  has  nothing  remarkable  in  it 
but  the  Rue  aux  Arbresy  the  Tree  Street,  which  is  a  kind 
of  courfe  or  mall,  and  the  towm-houfe  ;  the  gate  of  this  is 
furrounded  by  a  balcony,  which  is  fupported  by  two  ter- 
miui,  the  mafterpieces  of  the  famous  Pnjet.  The  New 
Quarter,  which  rorms  as  it  were  a  fecond  city,  contains,  be- 
fide  the  magnificent  works  conftru&ed  in'  the  reign  of 
.Louis  XIV’.  many  fine  houfes  (among  which  that  of  the 
kite  feminary  meiits  beyond  companion  the  preference)  < 

and  a  grand  oblong  fquare,  lined  with  trees,  and  ferving  as 
a  parade. 

The  Merchants  Haven,  along  which  extends  a  noble 
quay,  on  which  /lands  the  townhoufe,  is  pretexted  by  two 
moles,  begun  by  Henry  IV.  The  New  Haven  was  con- 
ftru&ed  by  Louis  XIV.  33  were  the  fortifications  of  the 
city.  In  the  front  ot  this  haven  is  an  arfen?l,  containing 
all  the  places  neceffarv  for  the  conftru£tion  and  fitting  out 
ot  veffels  :  the  firft  object  that  appears  is  a  rope-walk,  entinly 
arched,  extending  as  far  as  the  eye  can  ieach,  and  built  at- 
1  ter 
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ier  the  deiigns  of  V  aiiban  :  here  cables  are  made,  and  above 
is  a  place  for  trie  preparation  of  hemp.  Here  likewife  is  the 
*  armoury  for  mufkets,  piftols,  halberds,  &c.  In  the  park  of 
artillery  are  cannons  placed  in  piles,  bombs,  grenades,  mor¬ 
tars,  and  balls  of  various  kinds,  ranged  in  wonderful  order. 

The  long  fail  room,  the  foundry  for  cannon,  the  dock- 
.  yards,  the  bafons,  & c.  fire  all  worthy  of  obfervation. 

Both  the  old  and  New  Port  have  an  outlet  into  the  fpa- 
cious  outer  road  or  harbour,  which  is  furrounded  by  hills, 
and  formed  by  nature  almoft  circular.  Its  circuit  is  of  very 
great  extent,  and  the  entrance  is  defended  on  both  Tides  by 
a  fort  with  Itrong  batteries.  In  a  word,  the  bafons,  docks, 

-  and  arfenal,  at  Toulon,  warranted  the  remark  of  a  foreigner 


.  Crimea  Liic  rernant  or  a  roreigner  on,  iron,  mercery,  Hardware,  and  books.  The  bridge  over 

that  vifitea  them  in  the  late  reign,  that  “  the  king  of  France  'the  Garonne  is  at  lead:  equal  to  thofc  of  Tours  and  Orleans- 
was  greater  there  than  at  VA  failles.”  Tnnlnn  is  thf1  nnlv  if  fnrma  r  1  i  r<i. 
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66  high.  The  principal  front  occupies  an  entire  fide  of  the 
grand  fquare,  lately  called  the  Place  Royalc.  In  the  great 
hall,  called  the  Hall  of  l iluftrious  Alev,  is  the  ftatue  of  the 
Chevalier  Ifaure,  and  the  bufts  of  all  the  great  men  to  whom 
Touloufe  has  given  birth.  Communicating  with  the  ocean 
on  one  fide  by  the  river  Garonne,  and  with  the  Mediterra¬ 
nean  on  the  other  by  the  canal  of  Languedoc,  Touloufe 
might  have ‘been  a  very  commercial  city;  but  the  taile  of 
the  inhabitants  has  been  principally  for  the  fciences  and 
belles-lettres.  Of  courfe,  there  are  two  colleges,  two  pub¬ 
lic  libraries,  and  three  academies.  The  little  commerce  of 
louloufe  conhfts  in  leather,  drapery,  blankets,  mignionets, 
oil,  iron,  mercery,  hardware,  and  books.  The  bridge  over 


•  was  greater  there  than  at  Veifailles.”  Toulon  i3  the  only 
mart  in  the  Mediterranean  for  the  re-exportation  of  the  pro- 

•  duffs  of  the  Eaft  Indies.  ' 

This  place  was  deflroyed  toward  the  end  of  the  tenth  cen¬ 
tury,  and  pillaged  by  the  African  pirates  almoft  as  foon  as 
rebuilt.  i  he  conftable  of  Bourbon,  at  the  head  of  the  Im¬ 
perial  troops,  obtained  pofteflion  of  it  in  1524,  as  did 
Charles  V.  in  1536  ;  but  in  the  next  century  Charles  Ema¬ 
nuel  duke  of  Savoy  could  not  enter  it,  and  Prince  Eugene 
Jn  1707  ineffedually  laid  liege  to  it.  This  city  was  fur- 
rendered  by  the  inhabitants  in  September  1793  to  the  Bri- 
-tifh  admiral  Lord  Hood,  as  a  condition  and  means  of  en¬ 
abling  them  to  effed  the  re-eftabliftiment  of  monarchy  in 
•Prance,  according  to  the  conftitution  of  1789.  Lord 
Hood  accordingly,  in  conjundion  with  the  Spanifh  land 
-and  naval  forces,  took  poffeflion  of  the  harbour  and  forts  in 
truft  for  Louis  XVII.  It  was  garrifoned  for  fome  time  by 
the  Britifh  troops,  and  their  allies  the  Spaniards,  Neapoli¬ 
tans,  and  Sardinians  ;  but  the  French  having  laid  fiege  to  it, 
-the  garrifon  was  obliged  to  evacuate  the  place  in  the  month 
of  December  following,  after  having  deftroyed  the  grand 
arfenal,  two  (hips  of  84  guns,  eight  of  74,  and  two  frigates; 
and  carried  off  the  Commerce  de  Marfeilles,  a  fliip  of  120 
guns,  with  an  80  and  74  gun  fhip.  This  exploit  was  molt 
-gallantly  performed,  after  it  was  found  impoflible  to  defend 
the  town,  or  to  carry  off  the  fhips.  Lord  Hood  entrufted 
the  management  of  the  affair  to  Sir  Sydney  Smith,  fo  di- 
Tiingiiifhed  for  his  intrepidity.  Captain  Hare  commanded 
the  firefhip  which  was  towed  into  the  grand  arfenal ;  and 
fo  eager  was  he  to  execute  his  orders,  that  inftcad  of  fetting 
fire  to  the  train  in  the  ufual  cautious  manner,  he  fired  a  pi- 
ftol  loaded  with  powder  into  the  bowl  of  the  train,  compo- 
fed  of  36  pounds  of  powder,  and  other  combuftibles.  The 
confequence  was,  he  was  blown  into  the  water  with  fuch 
violence,  as  to  knock  a  lieutenant  of  the  Vidory’s  boat 
overboard,  and  narrowly  efcaped  with  his  life.  A  Spanifh 
captain  was  appointed  to  fet  fire  to  the  fmall  arfenal,  but 
cowardice  prevented  him  from  executing  his  orders  ;  and 
this  is  the  reafon  why  the  whole  French  fhips  were  not  de- 
ilroyed.  We  have  been  favoured  with  this  account  by  an 
officer  of  the  Britifh  fleet. 

T  oulon  is  feated  on  a  bay  of  the  Mediterranean,  17 
leagues  fouth-eaft  of  Aix,  15  fouth-eaft  of  Marfeilles, 
and  217  fouth-eaft  of  Paris.  E.  Long.  5.  37.  N.  Lat. 
43;  7- 

I  OU LOUSE,  a  very  ancient  city  of  France,  in  the  de¬ 
part  merit  of  Upper  Garonne,  and  late  province  of  Langue¬ 
doc,  with  an  arehfeilhop’s  fee.  It  is  the  moft  confiderable 
city  in  France  next  to  Paris  3tid  Lyons,  although  its  popu¬ 
lation  bears  no  proportion  to  ics  extent.  According  to  Mr 
Neekar’s  calculation,  it  contains  56,000  inhabitants.  The 
fireets  are  very  handiome,  and  the  walls  of  the  city,  as  well 
1*3  the  houfes,  are  built  with  bricks.  The  townhoufe,  a  mo- 
;^ern  ftrudur?,  forms  a  perfect  fquare,  324  feet  long  -and 


it  forms  the  communication  between  the  fuburb  of  St  Cyprian 
and  the  city.  The  quays  extend  along  the  banks  of  the 
Garonne  ;  and  it  has  been  in  contemplation  to  line  them 
with  new  and  uniform  houfes.  Touloufe  is  37  miles  eaft  of 
Auch,  125  fouth-eaft  of  Bourdeaux,  and  350  fouth-by-weft 
of  Paris.  E.  Long.  1.  27.  N.  Lat.  43.  36. 

TOUP  (the  Reverend  Jonathan),  was  defeended  from  a 
family  formerly  fettled  in  Dorfetfhire.  His  grandfather, 
Onefiphorus  Poup,  had  been  a  man  of  good  property,  and 
patron  as  well  as  incumbent  of  Bridport,  in  that  county; 
but  he  appears  to  have  been  embarraffed  in  his  circumftances 
before  his  death,  as  he  parted  with  the  advowfon,  and  left  a 
numerous  family  very  flenderly  provided  for.  His  fecond 
fon  Jonathan^was  bred  to  the  church,  and  was  curate  and 
ledurer  of  St  Ives  in  Cornwall.  He  married  Prudence, 
daughter  of  John  Bufvargus,  Efq;  of  Bufvargus  in  Corn¬ 
wall,  and  by  her  had  iffue  Jonathan,  the  fubjed  of  this  ar* 
tide,  and  one  daughter. 

Mr  1  oup  loft  his  father  while  he  was  a  child  ;  and  hi3 
mother  fome  time  after  marrying  Mr  Keigwyn,  vicar  of  Lai> 
drake  in  Cornwall,  his  uncle  Bufvargus  (the  laft  male  of 
that  family)  took  him  under  his  care,  and  confidered  him. 
as  his  own  child.  He  bore  the  whole  charge  of  his  educa¬ 
tion  both  at  fchool  and  at  college,  and  procured  for  him  the 
redory  of  St  Martin’s  near  Lo'oe. 

Mr  Toup  was  born  at  St  Ives  in  Cornwall  in  the  year 
I713-  He  received  the  firfl  rudiments  of  his  education  in 
a  grammar  fchool  in  that  town ;  and  was  afterwards  placed 
under  the  care  of  Mr  Gurney,  mailer  of  a  private  fchool  in 
the  parifh  of  St  Merryn.  Thence  he  was  removed  to  Exe¬ 
ter  College  in  Oxford,  where  he  took  his  degree  of  Bache¬ 
lor  of  Arts.  His  mailer’s  degree  he  took  at  Cambridge  in 
the  year  1756. ^  Fie  obtained  the  redory  of  St  Martin’s 
in  17 50  ;  was  inftalled  prebendary  of  Exeter  in  1774  ;  and 
mil  it  ut  ed  to  the  vicarage  of  St  Merryn  in  1776  :  the  two 
laft  preferments  he  owed  to  the  patronage  of  Bifhop  Kep- 
pel  of  Exeter.  By  the  death  ot  his  uncle  Bufvargus  with¬ 
out  iffue  in  1751,  Mrs  Keigwyn  (lifter  to  Mr  Bufvargus, 
and  mother  to  Mr  I  oup)  fucceeded  as  heir  at  law  to  his 
eftate  and  effeds.  She  died  in  1773,  and  left  a  will  be¬ 
queathing  the  whole  of  her  eftates  to  her  fon  Mr  Jonathan 
Toup. 

t  the  year  1760  Mr  Toup  publifhed  the  firft  part  of 
his  Emendationes  in  Suidam ,  and  in  1764  the  fecond  part  of 
the  fame  work.  Thefe  books  procured  him  the  notice  of 
Bilhop  Warburton,  who  from  the  time  of  their  publication 
honoured  him  with  his  coirtfpondence  and  patronage.  The 
■Bilhop,  in  one  of  his  letters,  laments  his  havin  g  a  fee  with¬ 
out  any  preferment  on  it ;  “  had  it  been  otherwise,  he  ftiould 
have  been  too  felfilh  to  invite  any  of  his  brethren  to  fhare 
with  him  in  the  honour  of  properly  dillinguifhing  fuch  me¬ 
rit  as  Mr  Toup’s.  All,  however,  thar  the  Bilhop  could  do, 
lie  did  with  the  warmth  and  carneftnefs  of  fincere  friend- 
ftiip.  He  repeatedly  recommended  Mr  Toup  to  Archbifhop 

Seeker, 
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Seeker,  to  the  Tru  flees  for  elifpofm^  ef  Ills  Options,  to  Warburton 
Lrord  Shelburne,  and  to  Bifliop  Keppel  ;  and  the  favours 
this  prelate  bellowed  on  Mr  Toup  were  owing  to  the  foil- 
citations  of  Bifoop  Warburton.  The  third  part  of  the  E- 
mendationes  in*  Suidam  was  publMhed  in  1766.  In  the  fol¬ 
lowing  year  Archbifhop  Seeker  expreffed  a  defire  that  Mr 
Toup  would  lend  his  aGtftance  towards  a  new  edition  of  Po¬ 
lybius,  which  was  then  in  contemplation.  Bifhop  War- 
bv* .  ton  ftrongly  preffed  his  compliance  with  this  wifh, 
and  that  lie  would  lay  by  for  a  while  the  Notes  he  was 
preparing  for  Mr  Warton’s  edition  of  Theocritus.  In 
the  yeai  1767  MrToup’s  Epiflola  Critica  ad  virum  celeberri - 
mum  Gid.  Epifeop.  Gfoc.  made  its  appearance.  In  the  year 
1770,  Mr  Waiton’s  edition  of 'Theocritus  was  printed 
at  the  univerfity  pvefs  in  Oxford.  Mr  Toup  was  a  large 
contributor  towaids  the  corrections  and  annotations  of  this 
edition.  A  note  of  liis  on  Idyll,  xiv.  37.  gave  fuch  offence 
to  fome  perfons,  that  the  vice  chancellor  of  Oxford  prevail¬ 
ed  on  the  editor  to  cancel  the  leaf  on  which  it  was  printed, 
and  fubftitute  another  in  its  room.  In  1772  Mr  Toup  pub- 
lifted  his  Appmdiculum  Notarum  in  Theocritum ,  in  which  the 
fubftance  (a)  of  the  cancelled  note  was  inferted.  Pie  con¬ 
cludes  his  preface  to  this  work  with  tliefe  words  :  “  Quod 
<vero  feripfimus  ad  xiv.  37.  verum  eji  et  honejium.  Sed  rem 
pro  fingulari  fua  fagacitate  minus  ceperunt  n  annul  It  Ohconierfes  ; 
qui  et  me  fugillare  baud  eruluerunt  ;  homunculi  erudition e  medio - 
cri,  ingenio  uullo  ;  qui  in  Hebraicis  per  omnem  fere  vitam  turpi - 
ter  volutati,  in  Uteris  elegantioribus  plane  hofpites  funtN  Mr 
*  Toud’s  next  work  was  the  Appendiculum  Notarum  in  Sui- 
diim,  publifted  in  1775.  In  1778  his  Longinus  was  pub- 
lifted  from  the  Oxford  preis  in  quarto.  A  fecond  edition 
has  fince  been  printed  in  oCtavo. 

As  a  writer  of  great  learning,  and  of  fingular  critical  fa- 
gacity,  Mr  Toup  needs  no  encomiaft.  The  teftimonie3 
of  Mr  T.  Warton,  of  Bifhop  Warburton,  and  of  every* 
perfon  in  any  way  diftinguifhed  for  clafiical  learning  at 
home  ;  of  Erneftus,  Hemftcrhuftus,  Runkheniu?,  Valcke- 
naer,  Brunck,  Kluit,  D’Anfe  de  Villoifon,  L’ Archer,  &c; 

&c.  in  all  parts  of  Europe,  fufficiently  eftablifh  his  reputa¬ 
tion  as  an  author.  To  moll  or  all  of  thefe  lie  was  affifting 
in  the  feveral  works  they  publifhed. 

As  his  whole  life  was  paft  in  literary  retirement,  his  cha¬ 
racter  as  a  man  was  known  but  to  few.  It  will  appear 
from  his  works  that  he  was  not  wholly  untinCtured  with 
that  felf  complacency  which  is  the  almofl  infeparable  com¬ 
panion  of  too  much  folitude  ;  and  by  thofe  who  beft  knew 
him,  he  is  laid  to  have  been  unhappy  in  his  difpohtion.  IT  is 
virtues,  however,  were  refpe&able,  and  his  learning  was  con- 
feffedly  great.  Plis  theological  ftudies  were  well  direCted  r 
he  fought  for  the  truths  of  religion  where  only  they  can  be 
found,  in  the  Scriptures  ;  not  in  the  gloffes  and  comments 
©f  men  :  it  will  be  needlefs  to  add,  that  he  was  a  liberal  and 
a  tolerant  divine.  He  was  punCtual  and  ferious  in  the  dif- 
charge  of  the  duties  of  his  profefiion  ;  and  in  his  preaching' 
ftugularly  plain  and  forcible.  He  died  on  the  1 9th  of  Ja¬ 
nuary  178$,  juft  entering  into  the  72d  year  of  his  age,  and 
was  buried  under  the  communion-table  in  his  church  of  St 
Martin’s. 

Mr  Toup  was  a  Chriftian  from  conviction  ;  not  merely 
from  the  accident  of  having  been  born  in  a  country  where 
Chriftianity  was  profeffed.  He  fulfilled  the  duties  of  life 
confcientioufly,  and  from  principle,  without  parade  or  often- 
tation.  In  his  purfuit  of  learning  he  was  actuated  by  the 
moil  honourable  motives  ;  by  the  defirc  oF  improving  his 
own  mind,  and  of  amufing  himfelf  and  others.  If  in  Bifhop 
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he  found  a  ^patron,  capable  of  dlflinguiililng 
merit,  and  zealous  to  reward  it,  let  it  be  remembered,  '* 
to  the  honour  of  both  parties,  that  the  Bi (hop’s  pa-* 
tronage  was  offered,  not  folicited.  In  the  year  1764' 
he  was  repeatedly  preffed  by  another  prelate  to  quit 
his  retirement  at  St  Martin’s,  and  to  fettle  either  in  Lon¬ 
don  or  in  Oxford,  where  he  might  have  accefs  to  books, 
and  might  place  himfelf  in  the  way  of  notice  and  prefer¬ 
ment.  He  was  affured,  at  the  fame  time,  that  the  biftop  of 
his  diocefe  would  himfelf  make  a  tender  of  his  connivance* 
at  his  non-refidence,  without  any  application  from  Mr  Toup 
on  the  fubjeCt.  But  every  propoial  or  this  nature  he  con- 
flantly  rejeCted  ;  for  he  confidered  the  non-refidence  ©f  tlid 
parochial  clergy  as  a  neglect  of  duty,  for  which  no  apology- 
can  be  made.  He  was  never  married,  and  rather  capri- 
cioufly  left  his  fortune,  amounting,  it  has  been  faid,  to 
L.  1  2,000,  to  a  niece  whofe  mother  was  his  half-fifter,  ta¬ 
king  not  the  lead  notice  in  his  will  of  his  other  nephews  and 
nieces,  whofe  mother  was  his  full  filler. 

TOUR  (Henry  de  la),  vifeount  Turenne,  a  celebrated 
French  general,  was  the  fecond  fen '  of  Henry  de  la  Tour 
duke  of  Bouillon,  and  was  born  at  Sedan  in  161 1.  He 
made  his  firft  campaigns  in  Holland,  under  Maurice  and 
Fredetic  Henry  princes  of  Orange  ;  who  were  his  uncles  by 
the  mother’s  fide  ;  and  even  then  d 1 11  ingui filed  himlelf  by  his 
bravery.  In  1634  lie  marched  with  his  regiment  into  Lor¬ 
raine  ;  and  having  contributed  to  the  taking  of  La  Motlie, 
was,  though  very  young,  made  marefchal  de  camp.  I11 
1636  he  took  Saverne,  and  the  year  following  the  callles  of 
Hirfon  and  Sole. ;  on  which  occaiion  he  performed  an  aCtion 
like  that  of  Sc  ip  10’s,  with  refpeCt  to  a  very  beautiful  wo¬ 
man  whom  he  fent  back  to  her  hufband.  1  lie  vifeount 
Turenne  continued  to  dillinguifh  himfelf  in  feveral  lieges 
arid -battles,  and  in  1644  was  made  marfhal  of  France  ;  but 
had  the  misfortune  to  be  defeated  at  the  battle  of  Mar  feudal 
in  1645.  However,  he  gained  the  battle  of  Nortiingen 
three  months  after ;  reftored  the  eleCtor  of  Treves  to  his 
dominions  ;  and  the  following  year  made  the  famous  junc¬ 
tion  of  the  French  army  with  that  of  Sweden  commanded 
by  general  Wrangel,  which  obliged  the  duke  of  Bavaria  to 
demand  a  peace.  Afterwards  that  duke  breaking  the  trea¬ 
ty  lie  had  concluded  with  France,  he  was  defeated  by  the 
vifeount-  Turenne  at  the  battle  ofZumarftaufen,  and  in  1648 
driven  entirely  out  of  his  dominions.  During  the  civil  wars 
in  France  he  Tided  with  the  princes,  and  was  defeated  at  the 
battle  of  Rhetel  in  1650  ;  but  foon  after  was  reftored  to  the 
favour  of  the  king,  who  in  16^2  gave  him  the  command  of 
his  army.  He  acquired  great  honour  at  the  battles  of  Jer« 
geau,  Gren,  and  the  fubnrbs  of  St  Axnthony,  and  by  the  re¬ 
treat  he  made  before  the  army  commanded  by  the  princes 
at  Viile  Neuve  St  George.  In  1654  he  made  the- -Spani¬ 
ards  raife  the  fiege  of  Arras  :  the  next  year  he  took  Condc* 
St  Guilian,  and  feveral  other  places;  gained"  the  famous 
battle  of  Dunes  ;  and  made  himfelf  mafterof  Dunkirk,  Gu- 
denarde,  and  almofl  all  Flanders  :  this  obligedthe  Spaniards 
to  conclude  the  peace  of  the  Pyrenees  in  1660.  1  hefe  ini-' 

portant  fervices  occafioned  his  being  made  mafftal-general 
of  the  king’s  camps  and  armies.  The  war  being  renewed 
with  Spain  in  1667,  Turenne  commanded  in  Flanders  ;  and 
took  fo  many  places,  that  in  1668  the  Spaniards  were  obli¬ 
ged  to  fue  for  peace.  He  commanded  the  French  army  in 
the  war  againft  the  Dutch  in  3672  ;  took  40  towns  in  22 
days;  purfued  the  elector  of  Brandenburg  even  to  Berlin  ; 
gained  the  battles  of  Slintfteim,  Ladenburg,  Enfteim,  Mul- 
haufen,  and  Turkeim  ;  and  obliged  the  Imperial  armyv 

which 


(a)  Not  improbably  all  of  that  note  which  was  omitted  in  the  fubflituted  leaf. 
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Terrain  e  which  confifted  of  70,000  men,  to  repafs  the  Rhine.  By 
Toulna.  l^ls  camPa^n  viicount  Turenne  acquired  immortal  ho* 
merit.  r.our.  He  palled  the  Rhine  to  g^ve  battle  to  general  Mon- 

- — v -  tecuculi,  whom,  he  followed  as  far  as  Safpach  ;  but  mount¬ 

ing  upon  an  eminence  to  difcover  the  enemy's  camp,  he  was 
killed  by  a  cannon-ball  in  16  "’5.  All  France  regretted  the 

lofs  of  this  great  man,  who  by  his  military  exploits  had  rai- 
fed  the  admiration  of  Europe. 

TOUR  A  TNE,  a  province  oF  France,  bounded  on  the 
north  by  Maine,  on  the  eaft  by  Orleanois,  on  the  fouth  by 
Berris,  and  on  the  weft  by  Anjou  and  Poitou.  It  is  about 
58  miles  iri  length,  and  55  in  breadth  where  it  is  broadeft. 
This  country  is  watered  by  17  rivers,  beiides  many  brooks, 
which  not  only  render  it  delightful,  but  keep  up  a  commu¬ 
nication  with  the  neighbouring  provinces.  The  air  is  tempe¬ 
rate,  and  the  foil  is  fo  fruitful  that  it  is  called  the  garden  of 
France .  It  now  forms  the  department  of  Indre  and  Loire, 
of  which  Tours  is  die  capital. 

TOURMALINE,  in  mineralogy,  a  fpecies  of  filiceous 
earth. 

It  has  been  found  only  in  Ceylon,  Brazil,  and  Tyrol. 
That  of  Ceylon  is  of  a  dark  brown  or  yellowifh  colour  ;  its 
fpecific  gravity  3,065,  or  3,295;  that  of  Brazil  is  green, 
blue,  red,  or  yellow,  and  its  fpecific  gravity  3,075  or 
3, 1  So;  that  of  Tyrol  by  reflected  light  is  of  a  blackifh 
brown,  but  by  refra&ed  light  yellowifh,  or  in  thin  pieces 
green;  its  fpecific  gravity  3,050  ;  moftly  cryftallized  in  po¬ 
lygon  prifms,  but  fometimes  amorphous.  The  thickeft 
parts  are  opake  :  the  thin  more  or  lefs  tranfparent. 

The  proportion  of  their  conftituent  parts  has  been  found 
by  Bergman, 
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For  the  ele&rical  qualities  of  tourmaline,  fee  Elec¬ 
tricity,  n°  54. 

TOURNAMENT,  a  martial  fport  or  exercife  which 
the  ancient  cavaliers  ufed  to  perform,  to  fhow  their  bra¬ 
very  and  addrefs.  It  is  derived  from  the  French  word 
tour ner ,  i.  e.  “  to  turn  round/*  becaufe  to  be  expert  in 
thefe  exercifes,  much  agility  both  of  horfe  and  tnati  was 
requifite,  they  riding  round  a  ring  in  imitation  of  the  an- 
cient  Circi. 

The  firft  tournaments  were  or.ly  courfes  on  horfeback, 
wherein  the  cavaliers  tilted  at  each  other  with  canes  in 
manner  of  lances  ;  and  were  diftinguifhed  from  j lifts,  which 
were  courfes  or  careers,  accompanied  with  attacks  and 
combats,  with  blunted  lances  and  fwords.  See  Just. 

The  prince  who  publifhed  the  tournament,  ufed  to  fend 
a  king  at  arms,  with  a  fafe-condu&,  and  a  fword,  to  all  the 
princes,  knights,  &c.  fignifying  that  he  intended  a  tourna¬ 
ment  and  a  clafhing  of  fwords,  in  the  prefence  of  ladies  and 
damsels  ;  which  was  the  uliral  formula  of  invitation. 

The  firft  engaged  man  againft  man,  then  troop  again-ft 
troop  ;  and  after  tlie  combat,  the  judges  allotted  the  prize 
to  the  beft  cavalier,  aud  the  beft  ftriker  of  fwords ;  who  was 
accordingly  conducted  in  pomp  to  the  lady  of  the  tourna¬ 
ment  ;  where,  after  thanking  her  very  reverently,  he  faluted 
htr  and  like  wife  her  two  attendants. 

Thefe  tournaments  made  the  principal  diverfion  of  the 
13th  and  14th  centuries.  Munfter  lays,  it  was  Henry  the 
Fowler,  duke  of  Saxony,  and  afterwards  emperor,  who  died 
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in  93d,  that  firft  introduced  them  ;  but  it  appears  from  the  Toumay 
chronicle  of  Tours,  that  the  true  inventor  of  this  famous  B 
fport,  at  leaft  in  France,  was  one  Geoffry,  lord  of  Preuilli  Tourndbr?, 
about  the  year  1  c  66;  * - 

Inftances  of  them  occur  among  the  Englifti  in  the  reign 
of  king  Stephen,  about  the  year"  1 140  ;  but  they  were  not 
much  in  ufe  till  Richard's  time,  towards  the  year  1  149. 

Alter  which  period  thefe  diverfions  were  performed  with  ex¬ 
traordinary  magnificence  in  the  Tilt-yard  near  St  Tamest 
Smi tli field,  and  other  places.  J  ’ 

The  following  account  of  a  tournament,  from  Maitland, 
is  curious.  King  Richard  II.  defining  to  hold  a  tourna! 
ment  at  London  on  the  Sunday  after  Michaelmas,  fent  di¬ 
vers  heralds  to  make  proclamations  of  it  in  all  the  principal 
courts  of  Europe ;  and  accordingly  not  a  few  princes,  and 
great  numbers  of  the  prime  nobility,  reforted  hither  from 
France,  Germany,  the  Netherlands,  &c.  This  folemnity 
began  on  Sunday  afternoon,  from  the  Tower  of  London, 
with  a  pompous  cavalcade  of  60  ladies,  each  leading  an  arm- 
ed  knight  by  a  filver  chain,  being  attended  by  their  'fquirea 
of  honour,  and,  palling  through  Cheapfide,  rode  to  Smith- 
field,  where  the  jufts  and  tournaments  continued  feveral  days 
with  magnificent  variety  of  entertainments;  on  which  occa- 
fion  the  king  kept  open  houfe  at  the  bifhop  of  London’s  pa¬ 
lace  for  all  perfons  of  diftin&ion,  and  every  night  concluded 
with  a  ball. 

At  laft,  however,  they  were  found  to  be  produ&ive  of  bad 
effects,  and  the  occafions  of  feveral  fatal  misfortunes — as  in 
the  inftance  of  Henry  II.  of  France,  and  of  the  tilt  exhibi-  ' 
ted  at  Chalons,  which,  from  the  numbers  killed  on  both 
fides,  was  called  the  little  war  of  Chalons .  Thefe  and  other 
inconveniences,  refulting  from  thofe  dangerous  paftimes, 
gave  the  popes  occafia^to  forbid  them,  and  the  princes  of 
Europe  g  1  adually  concurred  in  difeouraging  and  fupprefiing 
them. 

TOURNAY,  a  town  of  the  Auftrian  Netherlands  in 
Flanders,  and  capital  of  a  diftrid  called  T ournayjis ,  with  a 
bifhop’s  fee.  It  is  divided  into  two  parts  by  the  river 
Scheld ;  and  is  large,  populous,  well  built,  and  carries  on  a 
great  trade  in  woollen  Huffs  and  blockings.  The  cathedral 
is  a  very  handfome  ftrudare,  and  contains  a  great  many 
chapels,  with  rich  ornaments,  and  feveral  magnificent  tombs 
of  marble  and  brafs.  The  town  was  taken  by  the  allies  in 
1709  ;  but  was  ceded  to  the  houfe  of  Auftria  by  the  treaty 
of  Utrecht,  though  the  Dutch  had  a  right  to  put  in  a  gar- 
rifon.  It  was  taken  by  the  French  in  June  1745,  who  de- 
molifhed  the  fortifications.  In  1781  the  emperor  Jofepli  II. 
obliged  the  Dutch  to  withdraw  their  garrifon.  It  was  ta¬ 
ken  by  the  French  in  1791,  abandoned  by  them  in  1793, 
and  again  conquered  by  them  in  1794.  It  is  14  mile* 
fouth-eaft  of  Lifle,  30  fouth- weft  of  Ghent,  and  135  north 
by  eaft  from  Paris.  E.  Long.  3.  28.  N.  Lat.  50.  33. 

TOURNEFORT  (Jofeph  Pitton  de),  a  famous  French 
botanift,  born  at  Aix  in  Provence  in  1 656.  Ide  had  a  paf- 
fion  for  plants  from  his  childhood,  which  overcame  his  fa¬ 
ther’s  views  in  putting  him  to  ftudy  philofophy  and  divini¬ 
ty  ;  therefore  on  his  death  he  quitted  theology,  and  gave 
himfelf  lip  entirely  to  phyiic,  natural  hiftory,  and  botany. 

He  wandered  over  the  mountains  of  Dauphiny,  Savoy,  Ca¬ 
talonia,  the  Pyrenees,  and  the  Alps,  in  fearch  of  new  fpe¬ 
cies  of  plants,  which  he  acquired  with  much  fatigue  and 
danger.  His  fame  in  1683  procured  him  the  employment 
of  botanic  profeffor,  in  the  king’s  garden  ;  and  by  the  king's 
order,  he  travelled  into  Spain,  Portugal,  Holland,  and  Eng¬ 
land,  where  lie  made  prodigious  colle6lions  of  plants.  In 
1700,  Mr  Tournefort,  in  obedience  to  another  order, 
fimpled  over  all  the  files  of  the  Archipelago,  upon  the  coafts 
of  the  Black  Sea,  in  Bithynia,  Pontus,  Cappadocia,  Arme- 
6  nia, 
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making  obfervatiofa  on  natural  hiftory  tail,  is  a  little  hollowed  in  the  middle,  but  not  fo  much  as 

to  be  called  forked ;  the  fjdes 


nla,  and  Georgia  _ 

at  large,  ancient  and  modern  geography,  religion,  manners, 
and  commerce.  He  fpent  three  years  in  this  le'arned  voy¬ 
age  ;  and  then  redlining  his  profeflion,  was  made  profeflor 
of  phyfic  in  the  college -royal.  4  He  died  in  confequence  of 
an  accidental  crufh  of  his  bread  by  a  cart-wheel,  which 
brought  on  a  fpitting  of  blood  and  hydrothorax,  that  carried 
him  off  in  i~o8,  He  wrote  Elements  of  Botany,  both  in 
French  and  Latin  ;  A  Relation  of  his  Voyage  into  the  Le¬ 
vant  ;  with  other  pieces  of  lefs  confideration* 

1  TOURNIQUET,  in  furgery,  an  inftrument  formed  with 
ferews,  for  compreffing  any  part*  with  rollers,  &c.  for  the 
flopping  of  hesmorrhagies.  See  Surgery,  n°  160. 

TOWER,  a  tall  building  confiding  of  feveral  ftories, 
ufually  of  a  round  form,  though  fome  are  fquare  or  polygo¬ 
nal.  Towers  are  built  for  fortreffes,  6c c,  as  the  Tower  of 
London.  See  London,  n°  46. 


Trad* 

-  are  marked  lengthwife  with  II 

two  or  three  dirty  yellow  lines,  and  tranfverfely  by  numbers  rraSnPD>r 
of  fmall  ones  :  the  belly  filvery.  * 

1  RAC  E\  in  geo  raphy,  a:i  extent  of  ground,  or  a  por¬ 
tion  of  the  earth's  furface. 

Tract,  in  matters  of  literature,  denotes  a  fmall  treatifeor 
written  difeourfe  upon  any  fubjed. 

TRADE,  in  general,  denotes  the  fame  with  commerce, 
confiding  in  buying,  felling,  and  exchanging  of  commodi¬ 
ties,  bills,  money,  See.  See  Commerce,  Coin,  Money, 
Company,  &c. 

TRADE-Winds)  denote  certain  regular  winds  at  fea,  blow¬ 
ing  either  conftantly  the  fame  way,  or  alternately  this  way 
and  that  ;  thus  called  from  their  ufe  in  navigation,  and  the 
Indian  commerce.  See  Wind. 

TRADESMEN’S  tokens,  a  term  fynonymous  among 


TOWN,  a  place  inhabited  by  a  confiderable  number  of  medallids  with  provincial  coins 
people,  being  of  a  middle  jize  between  a  city  and  a  village.  This  is  a  fubjed  curious  enough  to  deferve  attention, 

though  we  will  not;  go  fo  far  as  Mr  Pinkerton  does,  who 
fays  that  it  is  a  fubjed  in  which  the  perpetual  glory  of  the 


TOXICODENDRON,  in  botany.  See  Rhus 

TRAAS.  See  Terras. 

TRACHEA.  See  Anatomy,  n°  1 16. 

TRACHINUS,  the  weever,  a  genus  of  fifties  belong¬ 
ing  to  the  order  of  jugulares.  There  is  but  one  fpecies, 
viz.  the  draco ,  or  common  weever.  The  qualities  of  this 
fifh  were  well  known  to  the  ancients,  who  take  notice  of 
them  without  any  exaggeration  :  the  wounds  inflicted  by 
its  fpines  are  exceed  njly  painful,  attended  with  a  violent 
burning  and  mod  pungent  {hooting,  and  fometimes  with 
an  inflammation  that  will  extend  from  the  arm  to  the 
flioulder. 

It  is  a  common  notion,  that  thefe  fymptoms  proceed  from 
fomething  more  than  the  imall  wound  this  fifh  is  capable  of 
inflidting  ;  and  that  there  is  a  venom  infufed  at  lead  into  the 
wounds  made  by  the  fpines  that  form  the  fird  dorfal  fin, 
which  is  dyed  with  black,  and  has  a  mod  fufpicious  afped; 
though  it  is  poflible,  that  the  malignity  of  the  fymptoms 
arifes  from  the  habit  of  body  the  perfon  is  in,  or  the  part  in 
which  the  wound  is  given.  The  remedy  uied  by  fome  fi- 
fhermen  is  the  fea  fan d,  with  which  they  rub  the  place  af- 
feded  'or  a  confiderable  time.  At  Scarborough,  dale  urine 
warmed  is  ufed  with  fuccefs.  In  the  Univerfal  Mufeum  for 
November  176:,  is  an  infiance  of  a  perfon  who  was  redu¬ 
ced  to  great  danger  by  a  wound  from  this  fifh,  and  who  was 
cured  by  the  application  of  fweet  oil,  and  taking  opium  and 
V  enice  treacle. 

This  fifh  buries  itfelf  in  the  fands,  leaving  only  its  nofe  out, 
and  if  trod  on  immediately  drikes  with  great  force  ;  and  they 
have  been  feen  direding  their  blows  with  as  much  judgment 
as  fighting  cocks.  Notwithftanding  this  noxious  property 
of  the  {pines,  it  is  exceeding  good  meat.  t 

The  Englifh  name  feems  to  have  110  meaning,  being  cor¬ 
rupted  from  the  French  la  v'tve>  lo  called  as  being  capable, 
of  living  long  out  of  the  water,  according  to  the  interpre¬ 
tation  of  Belon.  It  grows  to  the  length  of  12  inches,  but 
is  commonly  found  much  lefs :  the  irides  are  yellow  :  the . 
under  jaw  is  longer  than  the  upper,  and  Hopes  very  much 
towards  the  belly  ;  the  teeth  are  imall:  the  back  is  draight, 
the  lides  are  flat,  the  belly  is  prominent,  the  lateral  line 
ftraight  :  the  covers  of  the  gills  are  armed  with  a  very  Arong 
fpine  :  the  fird  dorfal  fin  coniifts  of  five  very  drong  fpines, 
which,  as  well  as  the  intervening  membranes,  are  tinged 
with  black ;  this  fin,  when  quiefeent,  is  lodged  in  a  fmall 
hollow  :  the  fecond  confids  of  feveral  foft  rays,  commences 
jud  at  the  end  of  the  fird,  and  continues, almod  to  the  tail : 
the  pedoral  fins  are  broad  and  angular  ;  the  ventral  fins 
fmall  :  the  vent  is  placed  remarkably  forward,  very  near  the 
throat :  the  anal  fin  extends  to  a  fmall  didance  from  the 
Vol.  XVIII.  part  II. 


intereded.  Since  the  year  1789  provincial  half¬ 
pence  have  been  made  and  circulated  in  confiderable  quanti¬ 
ty.  As  ancient  medals  and  coins  have  been  frequently  of 
ufe  to  hiftorians,  it  is  to  be  regretted  that  many  of  thefe 
provincial  halfpence  are  rendered  ufdefs  in  this  refped  by 
unmeaning  figures  and  puerile  devices.  Utility  and  ele¬ 
gance  ought  to  be  ftudied  :  for  this  view  it  has  been  pro¬ 
posed  by  a  gentleman  of  talie  on  this  fubjed,  that  all  coins 
fliould  be  didinguifhed  by  one  of  the  following  five  charac- 
terifiics.  1.  Fac  fimiles  of  magnificent  beautiful  build¬ 
ings.  2.  Reprefentations  of  great  and  ufeful  undertakings. 

3.  Emblems  of  the  indudry  and  commerce  of  the  age. 

4.  The  illudrious  men,  &c.  to  which  the  nation  has  given 
birth.  5.  Impoitant  hidorical  events. 

For  thefe  hints  we  acknowledge  ourfelves  indebted  to 
the  papers  of  an  ingenious  gentleman  pulifhed  in  the  perio¬ 
dical  works  of  the  time.  Thofe  who  with,  to  fee  more 
upon  the  fubjed,  may  confult  the  Univerfal  Magazine  for 
Augud  1796.  x 

T  RADITION,  fomething  handed  down  from  one  ge¬ 
neration  to  another  without  being  written.  Thus  the  Jews 
pretended,  that  befides  their  written  law  contained  in  the 
Old  Tefiament,  Mofes  had  delivered  an  oral  law  which  had 
been  conveyed  down  from  father  to  foil ;  and  thus  the  Ro¬ 
man  Catholics  are  faid  to  value  particular  dodrines  iup- 
pofed  to  have  defeended  from  the  apodolic  times  by  tradi¬ 
tion. 

TRAGACANTH.  See  Astragalus,  Pharmacy- 

Index. 

TRAGEDY,  a  dramatic  poem,  reprefenting  fome  fig- 
nal  adion  performed  by  illudrious  perions,  and  which  has 
frequently  a  iatal  iflue  or  end.  See  Poetry,  Part  II. 
fed.  1. 

TRAGI-comedy,  a  dramatic  piece,  partaking  both  of 
the  nature  of  tragedy  and  comedy  ;  in  which  a  mixture  of 
merry  and  ferious  events  is  admitted. 

i  RAGOPOGON,  goat’s  beard,  in  botany:  A  genus 
of  plants  belonging  to  the  clafs  of  fyngemji  ,  and  to  the 
order  of  foiygamia  aqualu  ;  and  in  the  natural  fydem  ran¬ 
ging  under  the  49th  o-der,  Compofu*.  The  receptacle  is 
niked,  the  calyx  Ample,  and  the  pappus  plumore#  There 
are  14  fpecies ;  of  which  two  are  Britifh,  the  picUcnft  and 
porrifoUum. 

1.  The  praten  re,  or  yellow  goat’s  beard,  has  its  calyxes 
equal  with  the  florets,  and  its  leaves  entire,  long,  narrow,  icf- 
file,  and  grafiy.  In  fair  weather  this  plant  ooens  at  fun* 
riling,  and  fhuts  between  nine  and  ten  in  the  morning.  T he 
4  A 
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roots  are  conical  and  efculent,  and  are  fometlme9  boiled  and 
ferved  up  at  table  like  afparagus.  It  throws  on  meadows. 

2.  The  porrifolium ,  or  purple  goat’s  beard,  has  the  calyx 
longer  than  the  radius  of  the  floret ;  the  flowers  are  large, 
purple,  fingle,  and  terminal ;  and  the  leaves  long,  pointed, 
and  bluifh.  The  root  is  long,  thick,  and  efculent.  It  grows 
in  meadows,  and  is  cultivated  in  gardens  under  the  name  of 

TRAJAN  (Marcus  Ulpius),  a  celebrated  Roman  em¬ 
peror,  who  gained  many  victories  over  the  Parthians  and 
Germans,  pufhing  the  empire  to  its  utmoft  extent  on  the 
eaft  and  north  lides.  He  died  at  Silinunte,  a  city  of  Cili¬ 
cia,  which  from  him  was  called  Trajanopolis,  in  the  year 

1I7* 

Trajan's  Columny  a  famous  hiftorical  column  ere&ed  in 
Rome,  in  honour  of  the  emperor  Trajan.  It  is  of  the  Tuf- 
can  order,  though  fomewhat  irregular  :  its  height  is  eight 
diameters,  and  its  pedeftal  Corinthian  :  it  was  built  in  a 
large  iquare  called  Forum  Romanum.  Its  bafe  confifts 
of  1 2  ftones  of  an  enormous  fize,  and  is  raifcd  on  a  focle, 
or  foot,  of  eight  fteps :  withinfide  is  a  ftaircafe  illumi¬ 
nated  with  44  windows.  It  is  140  feet  high,  which  is  3  f 
feet  fhort  of  the  Antonine  column,  but  the  workmanfliip  of 
the  former  is  much  more  valued.  It  is  adorned  from  top 
to  bottom  with  baffo  relievos,  reprefenting  the  great  adftions 
of  the  emperor  againft  the  Dacians. 

TRAIN,  a  line  of  gunpowder  laid  to  give  fire  to  a  quan¬ 
tity  thereof,  in  order  to  do  execution  by  blowing  up  earth, 
“works,  buildings,  &c. 

Train  of  Artillery ,  includes  the  great  guns  and  other 
pieces  of  ordnance  belonging  to  an  army  in  the  field. 

Train-OU ,  the  oil  procured  from  the  blubber  of  a  whale 
by  boiling. 

TRALLIAN  (Alexander),  a  Greek  writer  on  phyfic, 
a  native  of  Tralles  in  Lydia,  who  lived  about  the  middle  of 
the  fixth  century.  His  works  are  divided  into  1  2  books  ; 
in  which  he  treats  of  diftempers  as  they  occur,  from  head 
to  foot.  He  was  the  firft  who  opened  the  jugular  vein,  and 
that*ufed  cantharides  as  a  blifter  for  the  gout.  Dr  Freind, 
in  his  Hiftory  of  Phyfic,  ftyles  him  one  of  the  irioft  valu¬ 
able  authors  fince  the  time  of  Hippocrates.  Though  he 
appears  on  the  whole  to  have  been  a  rational  phyfician,  yet 
there  are  things  in  his  writings  that  favour  of  enthufiafm. 
and  fuperflition. 

TRA-LOS-MONTES,  a  province  of  Portugal,  called  in 
Latin  Tranfmontanay  becaufe  lituated  on  the  eaft  fide  of  a 
chain  of  hills  that  feparate  it  from  Entre  Duero-e-Mintio. 
It  is  bounded  on  the  north  by  Galicia  ;  on  the  fouth  by 
the  provinces  of  Beira  and  Leon  ;  by  the  laft  of  which  it  is 
bounded  alfo  to  the  eaft.  Its  length  from  north  to  fouth 
is  upwards  of  120  miles,  and  its  breadth  about  80.  It  is 
full  of  mountains,  and  produces  little  corn,  but  plenty  of 
wine,  fruits  of  feveral  forts,  and  abundance  of  game. 

TRANSACTIONS,  a  name  generally  given  to  a  col- 
Je&ion  of  the  papers  read  before  literary  or  philofopliicsl 
focieties*  The  name  of  Philofophlcal  Tratifaftions  was  firft, 
adopted  by  the  Royal  Society  of  London.  See  an  account 
of  the  Royal  Society,  Vol.  XVII.  p.  582, 

The  Philofophical  Tranfa&ions  to  the  end  of  the  year 
1700  were  abridged  in  three  volumes  by  Mr  John  Low- 
thorp  :  thofe  from  the  year  1  700  to  1720  were  abridged 
in  two  volumes  by  Mr  Henry  Jones  :  thofe  from  1719  to 
1733  were  abridged  in  two  volumes  by  Mr  John  Eames 
and  Mr  John  Martyn  ;  Mr  Martyn  continued  the  abridge¬ 
ment  of  thofe  from  1732  to  1744  in  two  volumes,  and  of 
thofe  from  1743  to  1  750  in  two  volumes. 

They  were  for  many  years  publifhed  in  numbers,  and 


the  printing  of  them  was  always,  from  time  to  time,  the  Tranfcen. 
fingle  a&  of  the  refpe&ive  fecretaries,  till  the  yearn  752,  dental 
when  the  fociety  thought  fit  that  a  committee  fhould  be  ap-  H 
pointed  to  reconfider  the  papers  read  before  them,  and  to 
fele£t  out  of  them  fuch  as  they  fhould  judge  moft  proper  for  ^  _ 
publication  in  the  future  Tranfa&ions.  They  are  publifhed 
annually  in  two  parts  at  the  expence  of  the  fociety,  and 
each  fellow  is  entitled  to  receive  one  copy  gratis  of  every 
volume  publifhed  after  his  admiftion  into  the  fociety. 

They  were  firft  fet  on  foot  in  1665,  by  Mr  Oldenburg, 
fecretary  of  the  fociety,  and  were  continued  by  him  till  the 
year  1677.  Upon  his  death,  they  were  difcontinued  till 
January  1678,  when  Dr  Grew  refumed  the  publication  of 
them,  and  continued  it  for  the  months  of  December  1678, 
and  January  and  February  1679,  after  which  they  were  in¬ 
termitted  till  January  1683.  During  this  laft  interval  they 
were  fupplied  in  fome  meafure  by  Dr  Hooke’s  Philofophi¬ 
cal  Colleftions.  They  were  alfo  interrupted  for  three 
years,  from  December  1687  to  Januaiy  1691,  befide  other 
fmaller  interruptions  amounting  to  near  one  year  and  a  half 
more,  before  O&ober  1695,  fince  which  time  the  Tranfac- 
tions  have  been  regularly  carried  on. 

TRANSCENDENTAL,  or  Transcendent,  fome- 
thing  elevated,  or  raifed  above  other  things  ;  which  paffcs 
and  tranfcends  the  nature  of  other  inferior  things. 

TRANSCRIPT,  a  copy  of  any  original  writing,  par¬ 
ticularly  that  of  an  adl  or  inftrument  mferted  in  the  body 
of  another. 

TRANSFER,  in  commerce,  an  a6l  whereby  a  perfon 
furrenders  his  right,  intereft,  or  property,  in  any  thing  move- 
able  or  immoveable  to  another. 

TRANSFORMATION,  in  general,  denotes  a  change 
of  form,  or  the  affuming  a  new  form  different  from  a  former 
one. 

TRANSFUSION,  the  a£l  of  pouring  a  liquor  out  ©f 
one  veffel  into  another. 

Transfusion  of  Bloody  an  operation  by  which  it  was 
fome  time  ago  imagined  that  the  age  of  animals  would  be 
renewed,  and  immortality,  or  the  next  thing  to  it,  confer¬ 
red  on  thofe  who  had  undergone  it. 

The  method  of  transfufing  Dr  Lower  gives  us  to  the 
following  effe&  :  take  up  the  carotid  artery  of  the  dog,  or 
other  animal,  whofe  blood  is  to  be  transfufed  into  another 
of  the  fame,  or  a  different  kind  ;  feparate  it  from  the  nerve 
of  the  eighth  pair,  and  lay  it  bare  above  an  inch.  Make  a 
ftrong  ligature  on  the  upper  part  of  the  aitery  ;  and  an 
inch  nearer  the  heart  another  ligature  with  a  running  knot, 
to  be  loofened  and  fattened  as  occafion  requires.  Draw 
two  threads  between  the  two  ligatures,  open  the  artery,  put 
in  a  quill,  and  tie  up  the  artery  again  upon  the  quill  by  the 
two  threads,  and  flop  the  quill  by  a  flick. 

Then  make  bare  the  jugular  vein  of  the  other  animal  for 
about  an  inch  and  half  in  length,  and  at  each  end  make  a 
ligature  with  a  running  knot  ;  and  in  the  fpace  between 
the  two  knots  draw  under  the  veins  two  threads,  as  in  the 
other.  Open  the  vein,  and  put  into  it  two  quills,  one  into 
the  defcending  part  of  the  vein,  to  receive  the  blood  from 
the  other  dog,  and  carry  it  to  the  heart  ;  the  other  quill 
put  into  the  other  part  of  the  jugular,  towards  the  head, 
through  which  the  fecond  animal’s  own  blood  is  to.  run  into 
dlfhe8.  The  quills  thus  tied  faft,  ftop  them  up  with  flicks 
till  there  be  occafion  to  open  them. 

Things  thus  difpofed,  fatten  the  dogs  on  their  Tides  to¬ 
wards  one  another,  in  fuch  manner  as  that  the  quills  may 
go  into  each  other ;  then  unftop  the  quill  that  goes  down 
into  the  fecond  dog’s  jugular  vein,  as  alfo  that  coming  out 
of  the  other  dog’s  artery  >  and  by  the  help  of  two  or  three 
T  ether- 
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other  quills  put  into  each  other,  as  there  (hall  be  occafion, 
infert  them  into  one  another.  Then  (lip  the  running  knots, 
and  immediately  the  blood  runs  through  the  quills  as  through 
an  artery,  very  impetuoufly.  As  the  blood  runs  into  the 
dog,  unltop  the  quill  in  the  upper  part  of  his  jugular,  for 
his  own  blood  to  run  out  at,  though  not  conftantly,  but  as 
you  perceive  him  able  to  bear  it,  till  the  other  dog  begins 
to  cry  and  faint,  and  at  laft  die.  Lajlly ,  take  both  quills 
out  of  the  jugular,  tie  the  running  knot  fait,  and  cut  the 
vein  afunder,  and  few  up  the  fkin  :  the  dog,  thus  difmiffed, 
will  run  away  as  if  nothing  ailed  him. 

In  the  Philofophical  TranfaCtions  we  have  accounts  of 
the  fuccefs  ol  various  transfufions  pradifed  at  London, 
Paris,  in  Italy,  &c.  Sir  Edmund  King  transfufed  forty* 
nine  ounces  of  blood  out  of  a  calf  into  a  fheep  ;  the  fheep, 
after  the  operation,  appearing  as  well  and  as  itrong  as  be¬ 
fore. 

M.  Denis  transfufed  the  blond  of  three  calves  into  three 
dogs,  which  all  continued  briik,  and  eat  as  well  as  before. 
The  fame  perl  on  transfufed  the  blood  of  four  wethers  into  a 
horfe  twenty-fix  years  old,  which  thence  received  much 
flrength,  and  a  more  than  ordinary  appetite. 

Soon  after  this  operation  was  introduced  at  Paris,  viz. 
in  1667  ar,d  1668,  M.  Denis  performed  it  on  five  hu¬ 
man  fubjeds,  two  of  whom  recovered  of  d borders  under 
which  they  laboured,  one  being  in  perfed  health  fuffered 
no  inconvenience  from  it ;  and  two  perfons  who  were  ill, 
and  fubmitted  to  the  operation,  died  :  in  confeauence  of 
which  the  magiftrates  iflued  a  fentence,  prohibiting  the 
transfufion  on  human  bodies  under  pain  of  imprifonmeut. 

Mr  John  Hunter,  we  are  told,  made  many  ingenious  ex¬ 
periments  to  determine  the  effeds  of  transfuling  blood, 
fome  of  which  are  fufficient  to  attrad  attention.  But 
whether  fucli  experiments  can  ever  be  made  with  fafety  on 
the  human  body,  is  a  point  not  eaiily  determined.  They 
might  be  allowed  in  defperate  cafes  proceeding  from  a 
corruption  of  the  blood,  from  poifon,  &c.  as  in  hydrophobia. 

TRANSI  P,  from  tranfty  “  it  pafles  over,”  fignifies  the 
paffage  oF  any  planet  over  the  fun,  moon,  or  (tars. 

TRANS  1 1  ION,  the  paffage  of  any  thing  from  one 
place  to  another. 

Transition,  in  oratory.  See  Oratory,  n°  39. 
TRANSITIVE,  in  grammar,  an  epithet  applied  to  fuch 
verbs  as  fignify  an  action  which  paffes  from  the  iubjed  that 
does  it,  to  or  upon  another  Iubjed  which  receives  it.  Under 
the  head  of  verbs  tranfitive  come  what  we  ufually  call  verbs 
attive  and  paffive ;  other  verbs,  whofe  adion  does  not  pafs 
out  of  themfelves,  are  called  neuters . 

i  RANSLATION,  the  ad  of  transferring  or  removing 
a  thing  from  one  place  to  another  ;  as  we  fay,  the  tranflation 
of  a  bifhop’s  fee,  a  council,  a  feat  o*-  juftice,  &c. 

Translation  is  alfo  ufed  for  the  verfion  of  a  book  or 
writing  out  of  one  language  into  another. 

The  principles  of  tranflation  have  been  clearly  and  ac¬ 
curately  laid  down  by  Dr  Campbell  of  Aberdeen  in  his  inva¬ 
luable  Preliminary  Differtations  to  his  excellent  tranflations 
of  the  golpels.  i  he  fundamental  rules  which  he  eftablifhes 
are  three  :  1.  That  the  tranflation  fhould  give  a  complete 
Iran fc rip t  of  the  ideas  of  the  original.  2.  That  the  flyle  and 
manner  of  the  onginal  fhould  be  preferved  in  the  tranflation, 
3-  That  the  tranflation  fhould  have  all  the  eafe  of  original 
compoiition.  i  he  rules  deducible  from  thefe  general  laws 
are  explained  and  illuflrated  with  much  judgment  and  tafte, 
in  a  late  Effay  on  the  Principles  of  Tranflation,  by  Mr 
I  y  tier,  judge  -.advocate  of  Scotland. 

TRANSMARINE,  fomething  that  comes  from  or  be¬ 
longs  to  the  parts  beyond  lea* 


5SS  1  T  R  A 

TRANSMIGRATION,  the  removal  or  tranflation  of  Tranfmfc* 
a  whole  people  into  another  country,  by  the  power  of  a  con-  £rat*ou 

qlTr<  •  •  ,  ,  r  Jr  t  ,  f  TrJfpofi. 

I  ransmtgration  is  particularly  ufed  for  the  paffage  of  cjGn. 

the  foul  out  of  one  body  into  another.  Mctbmp<!v-  . . . 
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1  RANSMUTATION,  the  ad  of  changing  one  fub- 
ftance  into  another. 

Nature,  fays  Sir  Ifaac  Newton,  is  delighted  with  tranf- 
mutation  :  water,  which  is  a  fluid,  volatile,"  taflelefs,  fait,  is, 
by  heat,  tranfmuted  into  vapour,  which  is  a  kind  of  air  ; 
and  by  cold  into  ice,  which  is  a  cold,  tranfparent,  brittle 
fione,  eafily  diffolvable  ;  and  this  flone  is  convertible  again 
into  water  by  heat,  as  vapour  is  by  cold. — Earth,  by  heat, 
becomes  fire,  and,  by  cold,  is  turned  into  earth  again  : 
denfe  bodies,  by  fermentation,  are  rarefied  into  various  kinds 
of  air  ;  and  that  air,  by  fermentation  alio,  and  fometimes 
without  it,  reverts  into  grols  bodies.  All  bodies,  beafts, 
A  flies,  infeds,  plants,  &£.  with  all  their  various  parts,  grow 
and  increafe  out  of  water  and  aqueous  and  faline  tindures  ; 
and,  by  putrefa&ion,  all  of  them  revert  into  water,  or  an 
aqueous  liquor  again. 

Transmutation,  in  alchemy,  denotes  the  ad  of  chan¬ 
ging  imperfed  metals  into  gold  or  filver.  This  is  alfo  called 
the  grand  operation  ;  and,  they  fay,  it  is  to  be  effected  with 
the  philofopher’s  flone. 

The  trick  of  tranfmuting  cinnabar  into  filver  is  thus  ; 
the  cinnabar,  being  bruifed  grofsly,  is  ftratified  in  a  crucible 
with  granulated  filver,  and  the  crucible  placed  in  a  great 
fire  ;  and,  after  due  rime  for  calcination,  taken  off;  then 
the  matter,  being  poured  out,  is  found  to  be  cinnabar  turn¬ 
ed  into  real  filver,  though  the  filver  grains  appear  in  the 
fame  number  and  foim  as  when  they  were  put  into  the  cru¬ 
cible  ;  but  the  mifehief  is,  coming  to  handle  the  grains  of 
filver,  you  find  them  nothing  but  light  friable  bladders, 
which  will  crumble  to  pieces  between  the  fingers. 

The  tranfrn  utahility  of  water  into  earth  fee  m3  to  have 
been  believed  by  Mr  Boyle  ;  and  Bifhop  Watfon  thinks  that 
it  has  not  yet  been  difproved.  See  his  Chemical.  EJj ays. 

‘Transmutation  of  Acids .  See  Chemistry-//^*. 

Transmutation  of  Metals,  See  Chemistr  r-Jndex. 

TRANSOM,  among  builders,  denotes  the  piece  that  if 
framed  acrofs  a  double-light  window. 

TRANSOMS,  in  a  fhip,  certain  beams  or  timbers  ex* 
tended  acrofs  the  fternpoft  of  a  fhip,  to  fortify  her  a  terpart, 
and  give  it  the  figure  mofl  fuitable  to  the  iervice  for  which 
file  is  calculated. 

TRANSPARENCY,  in  phyfics,  a  quality  in  certain 
bodies,  whereby  they  give  paffage  to  the  rays  of  light  ;  in 
contradiftin&ipn  to  opacity,  or  that  quality  of  bodies  which 
renders  them  impervious  to  the  rays  or  If  ht.  r 

It  has  been  generally  fuppoled  by  philofophers,  that  tranf¬ 
parent  bodies  have  their  pores  difpofed  in  ltraight  lines,  by 
which  means  the  rays  of  light  have  an  opportunity  ol  pene¬ 
trating  them  in  all  directions ;  but  fome  experiments  in 
electricity  have  made  it  apparent,  that  by  the  adion  of  this 
fluid  the  mofl:  opaque  bodies,  lhch  as  fulphur,  pitch,  and 
fealing-wax,  may  be  rendered  tranfparent  as  glafs,  while  yet 
we  cannot  fuppofe  the  direction  ol  their  pores  to  be  any¬ 
way  altered  from  what  it  originally  was  (fee  Electricity, 
n  4')  ^  curious  in  fiance  ol  an  increafe  ol  tranfparency 

we  have  in  rubbing  a  piece  or  white  paper  over  one  that  has 
been  written  upon  or  printed :  while  the  white  paper  is  at 
reft,  the  writing  or  print  will  perhaps  fcarce  appear  through 
it  ;  but  when  in  motion,  will  be  very  eafily  legible,  and 
Continue  fo  till  the  motion  is  difeontinued. 

1 RANSTOSITION,  in  grammar,  a  difturbing  or  diflo- 
4  A  z  eating 
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TrarfuV  eating  the  words  of  a  difeourfe,  or  a  changing  their  natural 
ft  an  nation  or(jer  Qf  conftvudlion,  to  pleafe  the  ear  by  rendering  the 
Tranr  contexture  more  fmooth,  eafy,  and  harmonious. 

TR A NSUBSTANTI  ATION,  in  theology,  the  conver- 
fion  or  change  ot  the  fubftance  of  the  bread  and  wine  in  the 
eucharift,  into  the  body  and  blood  of  Jefus  Chiift  ;  which 
the  Romifh  church  fuppofe  to  be  wrought  by  the  consecra¬ 
tion  of  the  prieft.  bee  $upffr  of  the  Lord ,  n°  5. 

TRANSVERSALIS,  in  anatomy,  a  name  given  to  Se¬ 
veral  mufcles.  See  Anatomy,  Part  II. 

TRANSVERSE,  Something  that  goes  acroSs  another 
from  corner  to  corner  :  thus  bends  and  bars  in  heraldry  are 
tranfverfe  pieces  or  bearings ;  the  diagonals  of  a  parallelo¬ 
gram  or  a  lquare  are  tranfverfe  lines. 

TRANSYLVANIA,  a  province  of  Europe,  annexed 
to  Hungary,  and  bounded  on  the  north  by  Upper  Hun¬ 
gary  and  Poland,  on  the  eaft  by  Moldavia  and  Walachia, 
on  the  fouth  by  Walachia,  and  on  the  weft  by  Upper  and 
Lower  Hungary.  It  is  lurrounded  on  all  parts  by  high 
mountains,  which,  however,  are  not  barren.  The  inhabi¬ 
tants  have  as  much  corn  and  wine  as  they  want  themlelves  ; 
and  there  are  rich  mines  of  gold,  Silver,  lead,  copper,  quick- 
filver,  and  alum.  It  has  undergone  various  revolutions  ;  but 
it  now  belongs  to  the  houfe  of  Auftria.  The  inhabitants 
are  of  Several  forts  of  religions  ;  as  Paoifts,  Lutherans,  Cal- 
vinifts,  Socinians,  Photinians,  Arians,  Greeks,  and  Maho- 
'  metans.  It  is  about  162  miles  in  length,  and  r  50  in 
breadth.  The  adminiftration  of  affairs  is  conducted  by  12 
perfons  ;  namely,  three  Roman  Catholics,  three  Lutherans, 
three  Calvinifts,  and  three  Socinians.  She  militia  is  com¬ 
manded  by  the  governor,  whofe  commiflion  is  the  more  im¬ 
portant,  as  Tranfylvania  is  the  bulwark  of  Chriftendom. 
It  is  divided  into  feveral  fmall  diftridls,  called  palatinates 
and  counties ;  and  is  inhabited  by  three  different  nations, 
Saxons,  Sicilians,  and  Hungarians.  Hermanftadt  is  the 
capital  town. 

TRAPEZIUM,  in  geometry,  a  plane  figure  contained 
under  four  unequal  right  lines. 

TRAPEZIUS,  a  mufcle.  See  Anatomy,  Part  IL 

TRAPP  (Dr  Jofeph),  an  Englifh  divine  of  excellent 
parts  and  learning,  was  born  at  Cherington  in  Gloucefter- 
ihire,  of  which  place  his  father  was  redlor  in  f  ^79.  He 
was  the  firft  perfon  chofen  to.  the  profefforfhip  of  poetry 
founded  at  Oxford  by  Dr  Bivkhead;  and  publifhed  hi  lec 
tures  under  the  title  of  Pr&hdtiones  Poetica ,  in  which  he  laid 
down  excellent  rules  for  every  fpecies  of  poetry  in  very  ele¬ 
gant  Latin.  He  fhowed  afterwards,  however,  by  his  trans¬ 
lation  of  Virgil,  that  a  man  may  be  able  to  direA  who  can¬ 
not  execute,  and  may  have  the  critic’s  judgment  without 
the  poet’s  fire.  In  the  early  part  of  his  life  Dr  Trapp  is 
Paid  to  have  been  chaplain  to  the  father  of  the  famous  Lord 
Bolingbroke  :  he  obtained  the ‘living  of  Chrift  church  in 
Newgate  Street, -and  St  Leonard’s,  Fofter-lane,  London  ; 
and  his  very  high- church  principles  probably  obllrudled  his 
farther  preferment.  He  publifhed  feveral  occafional  poems, 
a  tragedy  called  Abramule ,  tranflated  Milton’s  Paradife  Loft 
into  Latin  verfe,  and  died  in  1747. 

Trapp,  in  mineralogy,  a  fpecies  of  filiceous  earth.  It 
is  deferibed  by  Dr  Kirwan  as  nearly  the  fame  with  bafaltes: 
a  dark  grey  or  black  ftone,  generally  in  veiled  with  a  ferru¬ 
ginous  cruft,  and  cryftallized  in  opake,  triangular,  or  poly- 
angular  columns,  is  called  bafaltes  ;  that  which  is  amorphous, 
or  breaks  in  large,  thick,  Square  pieces,  is  called  tra  p.  Their 
condiment  principles,  and  relation  to  acids  and  fluxes,  are 
exactly  the  lame.  The  texture  01  this  ftone  is  either  coarie, 
rough,  and  diftindl,  or  fine  and  inditc^rnible.  It  is  often  red- 
difh  ;  it  is  always  opake,  and  moulders  by  expofure  to  the  air; 
fome  Specimens  give  fire  with  fteel  very  difficultly,  though 


it  13  always  very  compadfc  ;  Sometimes  it  is  Sprinkled  over  Travel^*, 
with  a  few  minute  Ihining  particles :  its  Specific  gravity  is  v  II 
30  o.  Treads. 

When  heated  red-hot,  and  quenched  in  water,  it  becomes 
by  degrees  of  a  reddilh  brown  colour  :  it  melts  per  fe  in  a 
ftrong  heat  into  a  compaft  flag.  Borax  alio  diflolves  it  in 
fuiion,  but  mineral  alkali  not  entirely. 

According^  to  Mr  Bergman,  100  parts  of  the  bafaltes 
contain  52  of  Siliceous  earth,  15  of  argil,  8  of  calcareous,  2 
of  magnefia,  and  25  of  iron  ;  and  with  this  Mr  Meyer  very 
nearly  agrees. 

For  a  more  complete  account  of  this  fpecies  of  ftone,  fee 
M  Faujasde  St  Fond  on  the  Nat.  Htfl.  of  Trapp . 
TRAVELLERS  joy.  See  Clematis. 

TRAVERSE,  or  Transverse,  in  general,  denotes 
Something  that  goes  athwart  another ;  that  is,  erodes  and 
cuts  it  obliquely. 

Traverse,  in  navigation,  implies  a  componnd  courfe,  or 
an  affemblage  of  various  courfe3,  lying  at  different  angles 
with  the  meridian.  See  Navigation,  p.  688. 

Tra  terse  Board ,  a  thin  circular  piece  of  board,  marked 
with  all  the  points  of  the  compafs,  and  having  eight  holes 
bored  in  each,  and  eight  fmall  pegs  hanging  from  the  centre 
of  the  board.  It  is  ufed  to  determine  the  different  courfes 
run  by  a  fliip  during  the  period  of  the  watch,  and  to  afeer- 
tain  the  diftanre  of  each  courfc. 

TRAVESTY,  a  name  given  to  an  humorous  tranflation 
of  any  author.  The  word  is  derived  from  the  French  tra - 
vejler  “  to  difguife.” 

TRAUMATIC  balsam.  See  Pharmacy,  n0428. 

TREACLE.  See  Theriaca. — Some  alfo  give  the 
name  treacle  to  melafles.  See  Pharmacy,  n°6c>5. 

Treacle  Beer .  See  Spruce. 

Treacle  Mufiard .  See  Clypeola. 

TREASON,  a  general  appellation,  made  ufe  of  by  the 
law,  to  denote  not  only  offences  againft  the  king  and  go¬ 
vernment,  but  alfo  that  accumulation  of  guilt  which  arii’es 
whenever  a  Superior Yepofes  a  confidence  in  a  fubjedl  or  in¬ 
ferior,  between  whom  and  himfelf  there  fubfifts  a  natural,  a 
civil,  or  even  a  Spiritual  relation  ;  and  the  inferior  fo  abufes 
that  confidence,  fo  forget3  the  obligations  of  duty,  Subjec¬ 
tion,  and  allegiance,  as  to  deflroy  the  life  of  any  Such  Su¬ 
perior  or  lord.  Hence  treafon  is  of  two  kinds,  high  and 
petty.  f 

High  Treafon ,  or  Treafon  Paramount  (which  is  equivalent 
to  the  crimen  lafa  majefatis  of  the  Romans,  as  Glanvil  de¬ 
nominates  it  alfo  in  our  Englifh  law),  is  an  offence  commit¬ 
ted  againft  the  Security  of  the  king  or  kingdom,  whether 
by  imagination,  word,  or  deed.  In  order  to  prevent  the 
inconveniences  which  arofe  in  England  from  a  multitude  of 
conftrudiive  treafons,  the  ftatute  25  Edw.  III.  c.  2.  was 
made ;  which  defines  what  offences  only  for  the  future 
fliould  be  held  to  be  trealon  ;  and  this  ftatute  comprehends 
all  kinds  of  high  treafon  under  Seven  diftindt  branches. 

“  1 .  When  a  man  doth  compafs  or  imagine  the  death  of 
our  lord  the  king,  of  our  lady  his  queen,  or  of  their  eldeft 
fon  and  heir.”  Under  this  defeription  it  is  held  that  a 
queen-regnant  (fuch  as  Queen  Elizabeth  and  Queen  Anne) 
is  within  the^wrords  of  the  adl,  being  invefted  with  royal 
power,  and  intitled  to  the  allegiance  ot  her  fubjedl  :  but  the 
hufband  of  fuch  a  queen  is  not  comprifed  within  thefe 
words ;  and  therefore  no  treafon  can  be  committed  againft 
him.  ...  ,  ,  , 

Let  us  next  fee  what  is  a  compjfmg  or  imagining  the  death 
of  the  king,  &c.  Thefe  are  Synonymous  terms  :  the  word 
compafs  Signifying  the  puipoie  or  defign  of  the  mind  or 
will  ;  and  not,  as  in  common  ipeech,  the  carrying  fuch  de- 
lien  to  effedt.  And  therelore  an  accidental  ftroke,  which 
,  may 
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Treafon.  may  mortally  wound  the  fovcreign,/*r  infortumamy  without 
any  traitorous  intent,  is  no  treafon  :  as  was  the  cafe  of  Sir 
Walter  Tyrrel,  who,  by  the  command  of  King  William 
Rufus,  [hooting  at  a  hart,  the  arrow  glanced  againft  a  tree, 
and  killed  the  king  upon  the  fpot.  But  as  this  compafiing 
or  imagination  is  an  ad  of  the  mind,  it  cannot  poffibly  fall 
under  any  judicial  cognizance,  unlefs  it  be  demonftrated  by 
fome  open  or  'overt  ad.  The  ftatute  exprefsly  requires, 
that  the  accufed  “  be  thereof  upon  fufficient  proof  attainted 
of  fome  open  ad  by  men  of  his  own  condition. ”  Thus,  to 
provide  weapons  or  ammunition  for  the  purpofe  of  killing 
the  king,  is  held  to  be  a  palpable  overt  ad  of  treafon  in 
imagining  his  death.  To  confpire  to  imprifon  the  king  by 
force,  and  move  towards  it  by  affembling  company,  is  an 
overt  a  d  of  compafiing  the  king’s  death;  tor  all  force,  ufed 
to  the  perfon  of  the  king,  in  its  confequence  may  tend  to 
his  death,  and  is  a  flrong  preiuinption  of  fomething  worfe 
intended  than  the  prefent  force,  by  fuch  as  have  fo  far 
thrown  off  their  bounden  duty  to  their  fovereign  :  it  being 
an  old  obfervation,  that  there  is  generally  but  a  fhort  inter¬ 
val  between  the  prifons  and  the  graves  of  princes.  It  feems 
'  clearly  to  be  agreed,  that  by  the  common  law  and  the  fta- 
tute  of  Edw.  III.  words  fpoken  amount  only  to  a  h  gh  mif- 
demcanor,  and  no  treafon.  For  they  may  be  fpoken  in 
heat,  without  any  intention  ;  or  be  miftaken,  perverted,  or 
miiremembered  by  the  hearers ;  their  meaning  depends  al¬ 
ways  on  their  connexion  with  other  words  and  things  ; 
they  may  fignify  differently  even  according  to  the  tone  of 
voice  with  which  they  are  delivered  ;  and  iometimes  filence 
itfelf  is  more  exprefiive  than  any  difcourfe.  As  therefore 
there  can  be  nothing  more  equivocal  and  ambiguous  than 
words,  it  would  indeed  be  unreafonable  to  make  them  a- 
mount  to  high  treafon.  And  accordingly,  in  4  Car.  I.  on 
a  reference  to  all  the  judges,  concerning  fome  very  atrocious 
words  fpoken  by  one  Pyne,  they  ceitified  to  the  king, 

that  though  the  words  were  as  wicked  as  might  be,  yet 
they  were  no  treafon  ;  for  unlefs  it  be  by  fome  particular 
ftatute,  no  words  will  be  treafon. ”  If  the  words  be  fet 
down  in  writing,  it  argues  more  deliberate  intention  ;  and 
it  has  been  held,  that  writing  is  an  overt  ad  of  treafon  ; 
for  fcnbere  eft  age  re.  But  even  in  this  cafe  the  bare  words 
are  not  the  treafon,  but  the  deliberate  ad  of  writing  them. 

2.  The  fecond  fpecies  of  treafon  is,  “  if  a  man  do  vio¬ 
late  the  king’s  companion,  or  the  king’s  eldeft  daugh¬ 
ter  unmarried,  or  the  wife  of  the  king’s  eldeft  fon  and 
heir.’’  By  the  king’s  companion  is  meant  his  wife;  and  by 
violation  is  underftood  carnal  knowledge,  as  well  without 
force  as  with  it ;  and  this  is  high  treafon  in  both  parties  if 
both  be  confecting  ;  as  fome  of  the  wives  of  Henry  VIII. 
by  fatal  experience  evinced. 

3/  ^  third  fpecies  of  treafon  is,  “if  a  man  do  levy  war 
againft  our  lord  the  king  in  his  realm.”  And  this  may  be 
done  by  taking  arms,  not  only  to  dethione  the  king,  but 
under  pretence  to  reform  religion,  or  the  laws,  or  to  re¬ 
move  evil  counfellors,  or  other  grievances  whether  real  or 
pietended.  For  the  law  does  not,  neither  can  it,  permit 
any  private  man,  or  fet  of  men,  to  inter! ere  forcibly  in 
matters  of  fuch  high  importance  :  eloecially  as  it  has  efta- 
blifhed  a  fufficient  power  for  thefe  purpofes  in  the  high 
court  of  parliament:  neither  does  the  conftitution  juftify 
any  private  or  particular  rtfiftance  for  private  or  particular 
grievances  ;  though,  in  cafes  qi  national  opprefiion,  the  na¬ 
tion  has  very  juiiifiably  rifen  as  one  man,  to  vindicate  the 
original  cor.tiad  fubfifting  between  the  king  and  his 
people.  .  0 

4  If  a  man  be  adherent  to  the  king’s  enemies  in  his 
reaim,  giving  to  theta  aid  and  comfort  in  the  realm  or  elfe- 
w  ere> *  IS  declared  guilty  of  high-tieafon.  This 


muft  like  wife  be  proved  by  fome  overt  ad  ;  as  by  giving  Treafon. 
them  intelligence,  by  fending  them  provifions,  by  felling  — -v— 
them  arms,  by  treacheroufly  furrendering  a  fortrefs,  or  the 
like. 

5.  “  If  a  man  counterfeit  the  king’s  great  or  privy  feal,” 
this  is  alfo  high-treafon.  But  if  a  man  takes  wax  bearing 
the  impreffion  of  the  great  leal  off  from  one  patent  and  fixes 
it  to  another,  this  is  held  to  be  only  an  abufe  of  the  feal, 
and  not  a  counterfeiting  of  it :  as  was  the  cafe  of  a  certain 
chaplain,  who  in  fuch  a  manner  framed  a  difpenfation  for 
non-refidence.  But  the  knavifti  artifice  of  a  lawyer  much 
exceeded  this  of  the  divine.  One  of  the  clerks  in  chancery 
glued  together  two  pieces  of  parchment ;  on  the  uppermoit 
of  which  he  wrote  a  patent,  to  which  he  regularly  obtained 
the  great  feal,  the  label  going  through  both  the  fkins.  He 
then  diffolved  the  cement,  and  taking  off  the  written  patent, 
on  the  blank  fkin,  wrote  a  frefh  patent  of  a  different  import 
from  the  former,  and  publiffied  it  as  true.  This  was  held 
no  counterfeiting  of  the  great  feal,  but  only  a  great  mifpri- 
fion  ;  and  Sir  Edward  Coke  mentions  it  with  fome  indig¬ 
nation  that  the  paity  was  living  at  that  day. 

6.  The  fixth  fpecies  of  treafon  under  this  ftatute  is,  “  if 
a  man  counterfeit  the  king’s  money ;  and  if  a  man  bring 
falfe  money  into  the  realm  counterfeit  to  the  money  of  Eng¬ 
land,  knowing  the  money  to  be  falfe,  to  merchandife  and 
make  payment  withal.*’  As  to  the  firft  branch,  counter¬ 
feiting  the  king’s  money  ;  this  is  treafon,  whether  the  falfe 
money  be  uttered  in  payment  or  not.  Alfo  if  the  king’s 
own  minters  alter  the  ftandard  or  alloy  eftabliihed  by  law,  it 
is  treafon.  But  gold  and  filver  money  only  are  held  to  be 
within  this  ftatute.  With  regard  likewife  to  the  fecond 
branch,  importing  foreign  counterfeit  money  in  order  to  ut¬ 
ter  it  here  ;  it  is  held  that  uttering  it,  without  importing  it* 
is  not  within  the  ftatute. 

7.  The  laft  fpecies  of  treafon  afeertained  by  this  ftatute 
is,  “  if  a  man  flay  the  chancellor,  treafurer,  or  the  king’s 
juftices  of  the  one  bench  or  the  other,  juftices  in  eyre,  or 
juftices  of  afiize,  and  all  other  juftices  affigned  to  hear  and 
determine,  being  in  their  places  doing  their  offices.”  Thefe 
high  magiftrates,  as  they  reprefent  the  king’s  majefty  du¬ 
ring  the  execution  of  their  offices,  are  therefore  for  the  time 
equally  regarded  by  the  law.  But  this  ftatute  extends  on¬ 
ly  to  the  adual  killing  of  them;  and  not  to  wounding,  ora 
bare  attempt  to  kill  them.  It  extends  alfo  only  to  the  of¬ 
ficers  therein  fpecified  ;  and  therefore  the  barons  of  the  ex¬ 
chequer,  as  fuch,  are  not  within  the  protedion  of  this  ad  ; 
but  the  lord  keeper  or  commifiioners  of  the  great  feal  now 
feem  to  be  within  it,  by  virtue  of  the  ftatutes  5  Eliz.  c.  18. 
and  1  W.  and  M.  c.  2 1 . 

The  new  treafons,  created  fince  the  ftatute  1  M.  c.  1. 
and  not  comprehended  under  the  defeription  of  ftatute  25 
Edw.  III.  may  be  comprifed  under  three  heads.  The  firft 
fpecies  relates  to  Papifts  ;  the  fecond  to  falfifying  the  coin 
or  other  royal  fignatures,  as  falfely  forging  the  fign  manual, 
privy  fignet,  or  privy  leal,  which  ffiall  be  deemed  high  trea¬ 
fon  ( 1  M.  flat.  ii.  c.  6. )  The  third  new  fpecies  of  high 
treafon  is  fuch  as  was  created  for  the  iecurity  ot  the  Protef* 
tant  fucceffion  in  the  houfe  of  Hanover.  For  this  purpole, 
after  the  ad  of  fettlement  was  made,  it  was  enaded  by  fta¬ 
tute  13  and  14  W.  Hi.  c.  3.  that  the  pretended  prince  of 
Wales,  a /fuming  the  title  of  King  James  III.  ffiould  be  at¬ 
tainted  of  high  treafon  ;  and  it  was  made  high-treafon  for 
any  of  the  king  s  fubjeds  to  hold  correfpondence  with  him. 
or  any  perlon  employed  by  him,  or  to  remit  money  for  hi3 
ufe.  And  by  17  Geo.  II.  c.  39.  it  is  enaded,  that  if  any 
of. the.  fons  ot  the  pretender  fhall  land  or  attempt  to  land  in 
this. kingdom,  or  be  found  in  the  kingdom  or  any  of  its  do¬ 
minions,  he  /hall  be  adjudged  attainted  of  high-treafon;  and 

cor*- 
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Tfrcitfan.  comfponding  with  them  or  remitting  money  to  their  ufe  is 
made  high  treafon.  By  1  Ann.  flat.  2.  c.  17.  the  offence 
of  hindering  the  next  in  fucceffton  from  fucceeding  to  the 
crown  is  high- treafon  :  and  by  6  Ann,  c.  7.  if  any  perfon 
(hall  malicioufly,  advifedly,  and  directly,  by  writing  or  print¬ 
ing,  maintain,  that  any  other  perfon  hath  any  right  to  the 
crown  of  this  realm,  otherwife  than  according  to  the  a£t  of 
fettlement,  or  that  the  kings  of  this  realm  with  the  autho¬ 
rity  of  parliament  are  not  able  to  make  laws  to  bind  the 
crown  and  its  defcent ;  fuch  perfon  lhall  be  guilty  of  high- 
treafon. 

The  punifhment  of  high  treafon  in  general  is  very  folemn 
and  terrible,  i.  That  the  offender  be  drawn  to  the  gal¬ 
lows,  and  not  be  carried  or  walk;  though  ufually  (by  con¬ 
nivance,  at  length  ripened  by  humanity  into  law)  a  fledge 
or  hurdle  is  allowed,  to  preferve  the  offender  from  the  ex¬ 
treme  torment  of  being  dragged  011  the  ground  or  pave¬ 
ment.  2.  That  he  be  hanged  by  the  neck,  and  then  cut 
down  alive.  3.  That  his  entrails  be  taken  out,  and  burned 
while  he  is  yet  alive.  4.  That  his  head  be  cut  off.  q*  That 
his  body  be  divided  into  four  parts.  6.  That  his  head  and 
quarters  be  at  the  king’s  difpofal* 

The  king  may,  and  often  doth,  cifcharge  all  the  punifh¬ 
ment  except  beheading,  efpecially  where  any  of  noble  blood 
are  attainted.  For  beheading  being  part  of  the  judgment, 
that  may  be  executed,  though  all  the  reft  be  omitted  by 
the  king’s  command.  But  where  beheading  is  no  part  of 
the  judgment,  as  in  murder  ©r  other  felonies,  it  hath  been 
faid  that  the  king  cannot  change  the  judgment,  although 
at  the  requeft  of  the  party,  from  cne  fpecies  of  death  to 
another. 

In  the  cafe  of  coining,  Which  is  a  treafon  of  a  different 
complexion  from  the  reft,  the  punifhment  is  milder  for  male 
offenders ;  being  only  to  be  drawn  and  hanged  by  the  neck 
till  dead.  But  in  treafons  of  every  kind  the  punifhment  of 
women  is  the  fame,  and  different  from  that  of  men.  For  as 
the  natural  modefty  of  the  fex  forbids  tke  expofing  and 
publicly  mangling  their  bodies,  their  fentence  (which  is  to 
the  full  as  terrible  to  fenfe  as  the  other)  is  to  be  drawn  to 
the  gallows,  and  there  to  be  burned  alive. 

For  the  confequences  of  this  judgment,  fee  Attainder, 
Forfeiture,  and  Corruption  oj  Blood . 

Petty  or  Petit  Treafon,  according  to  the  ftatute  25  Ed¬ 
ward  III.  c.  2.  may  happen  three  ways:  by  a  fervant  kill¬ 
ing  his  mafter,  a  wife  her  hufband,  or  an  ecclefiaftical  per¬ 
fon  (either  fccular  or  regular)  his  fuperior,  to  whom  he 
owes  faith  and  obedience.  A  fervant  who  kills  his  mafter 
whom  he  has  left,  upon  a  grudge  conceived  againft  him  du- 
ling  his  fervice,  is  guilty  of  petty  treafon  :  for  the  traiter- 
ous  intention  was  hatched  while  the  relation  fubfifted  be¬ 
tween  them,  and  this  is  only  an  execution  of  that  intention. 
Bo  if  a  wife  be  divorced  a  menfe  et  thoro ,  ftill  the  vinculum 
matrimonii  fubfifts ;  and  fhe  kills  fuch  divorced  hufband, 
fhe  is  a  trait rels.  And  a  clergyman  is  underftood  to  owe 
canonical  obedience  to  the  bifhop  wlv  ordained  him,  to  him 
in  whofe  diocefe  he  is  beneficed,  and  alfo  to  the  metropolitan 
of  fuch  fuffragan  or  diocefan  bifhop;  and  therefore  to  kill 
any  of  theie  is  petit  treaion.  As  to  the  reft,  whatever  has 
been  faid  with  refpefr  to  wiFul  Murd;  r,  is  alfo  applicable 
to  the  crime  of  petit  treafop,  winch  is  no  other  than  murder 
in  itr,  moft  odious  degree;  except  that  the*  trial  Ej all  be  as 
in  cafes  of  hi  h  treaion,  before  the  improvements  therein 
made  by  the  ftatutes  o'*  William  III.  But  a  perfo~  induc¬ 
ed  of  petit  treaion  may  be  acquitted  thereof,  and  ;ound 
guilty  of  manflaughter  or  murder:  and  in  fuch  cafe  it  fhould 
leein  that  two  witnefles  are  not  neceffary,  as  in  cafes  of  pe¬ 
tit  treaion  they  are.  Which  crime  is  alio  diftinguifhed  fiom 
murder  in  its  punifhment* 


The  punifhment  of  petit  treafon  in  a  man,  is  to  be  drawn  Tr*ifor« 
and  hanged,  and  in  a  woman  to  be  drawn  and  burned  :  the  il 
idea  of  which  latter  punifhment  feems  to  have  been  handed  TreafuPI«] 
down  to  us  from  the  laws  of  the  ancient  Druids,  which  con-  v 
demned  a  woman  to  be  burned  for  murdering  her  hufband  ; 
and  it  is  now  the  ufual  punifhment  for  all  forts  of  treafons 
committed  by  thofe  of  the  female  fex.  Perfons  guilty  of 
petit  treafon  were  firft  debarred  the  benefit  of  clergy  by 
ftatute  12  Henry  VII.  c.  7.  which  has  iince  been  extended 
to  their  aiders,  abettors,  and  counfellors,  by  ftatutes  23  Hen¬ 
ry  VIII.  c.  1 ,  and  4  Sc  5  P.  and  M.  c.  4, 

TREASURE,-  in  general,  denotes  a  flore  or  flock  of 
money  in  referve. 

Treasure- Trove,  in  law,  derived  from  the  French  word 
trover,  “  to  find,”  called  id  Latin  thefaurus  inventus,  is  where 
any  money  or  coin,  gold,  filver,  plate,  or  bullion,  is  found 
hidden  in  the  earth  or  other  private  place,  the  owner  there¬ 
of  being  unknown  ;  in  which  cafe  the  treafure  belongs  to 
the  king  :  but  if  he  that  hid  it  be  known,  or  afterwards 
found  out,  the  owmer  and  not  the  king  is  intitled  to  it. 

TREASURER,  an  officer  to  whom  the  treafure  of  a 
prince  or  corporation  is  committed  to  be  kept  and  duly  dif- 
pofed  of,  in  payment  of  officers  and  other  expences.  See 
Treasury. 

£>f  thefe  there  is  a  great  variety.  His  majefty  of  Great 
Britain,  in  quality  of  ele&or  of  Brunfuuck,  is  arch-treafurer 
of  the  Roman  empire.  In  England,  the  principal  officers 
under  this  denomination  are,  the  lord  high-treafurer,  the 
treafurer  of  the  houfehold,  treafurer  of  the  navy,  of  the 
king’s  chamber,  &c. 

The  lord  high-treafurer  of  Great  Britain,  or  firft  commif- 
fioner  of  the  treafury,  when  in  commiffion,  has  under  his 
charge  and  government  all  the  king’s  revenue  which  is  kept 
in  the  exchequer.  He  holds  his  place  during  the  king’s 
pleafure  ;  being  inftitnted  by  the  delivery  of  a  white  ftaff  to 
him.  He  has  the  check  of  all  the  officers  employed  in  col- 
le&ing  the  cuftoms  and  royal  revenues  :  and  in  his  gift  and 
difpofition  are  all  the  offices  of  the  cuftoms  in  the  fever al 
ports  of  the  kingdom  ;  eicheators  in  every  county  are  no¬ 
minated  by  him;  he  alfo  makes  leafesof  the  lands  belonging 
to  the  crown. 

The  office  of  lord-treafurer  is  now  in  commiffion.  The 
number  of  lords- commiffioners  is  five  ;  one  of  whom  is  the 
firft  lord,  whofe  annual  falary  was  formerly  L.  383,  but  i* 
now  L.  4000  ;  and  who,  unlefs  he  be  a  peer,  is  alfo  chan¬ 
cellor  of  the  exchequer,  and  prime  minifter  in  the  govern¬ 
ment  of  this  country  ;  the  other  lords  commiffioners  have 
an  annual  lalary  of  L.  1600  each. 

Treasurer  of  the  Houfehold ,  is  an  officer  who,  in  the  ab- 
fence  of  the  lord- Reward,  has  power,  with  the  comptroller 
and  other  officers  of  the  green-cloth  and  the  Reward  of  the 
Marfhalfea,  to  hear  and  determine  treafons,  felonies,  and 
other  crimes  committed  within  the  king’s  palace.  See 
Household.. 

There  is  alfo  a  treafurer  belonging  to  the  eftablifhment 
of  her  majefty’s  houfehold,  &c. 

Tre  i surer  of  the  Navy,  is  an  officer  who  receives  money 
out  of  the  exchequer,  by  warrant  from  the  lord  hiph-trea- 
furer,  or  the  lords  commiffioners  executing  that  place ;  and 
pays  all  charges  of  the  navy,  by  warrant  from  the  principal 
officers  of  the  navy. 

7  RhAsukER  of  the  County ,  he  that  keeps  the  county  flock. 

There  are  two  of  them  in  each  county,  chofen  by  the  ma¬ 
jor  part  or  the  juftices  6  the  peace,  &c-  at  their  general 
quarter  ieffion  ;  under  previous  itcurity  given  for  the  money 
entrulled  wuth  them,  and  the  faithful  execution  or  the  tiufts 
repofed  in  them. 

TREASURY,  the  place  wherein  the  revenues  of  a  pnnee 
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arc  received,  preferved,  and  difburfed.  In  England  the 
treafury  is  a  part  of  the  exchequer ;  by  fome  called  the 
lower  exchequer.  The  officers  of  his  majefty’s  treafury,  or 
the  lower  exchequer,  are  the  lords  commiffioners,  one  of 
whom  is  chancellor,  two  joint  fecretaries,  private  lecretary 
to  the  firft  lord,  two  chamberlains,  an  auditor,  four  tellers, 
a  clerk  of  the  pells,  ufhers  of  the  receipt,  a  tally  ^ cutter,  &c. 
See  each  officer  under  his  proper  article,  Chancellor, 
Teller,  Tally,  See. 

Lords  of  the  Treasury.  In  lieu  of  one  fingle  diredlor 
and  adminiftrator  of  his  majefty’s  revenues  under  the  title  of 
lord  high  treafurer ,  it  is  at  prefent  thought  proper  to  put 
that  office  in  commiffion,  /.  e.  to  appoint  feveral  perfons  to 
difeharge  it  with  equal  authority,  under  the  title  of  lords 
commiffioners  of  the  treafury . 

TREATISE,  a  fet  difeourfe  in  writing  on  any  fub- 

TREATY,  a  covenant  between  two  or  more  nations  ; 
or  the  feveral  articles  or  conditions  ftipulated  and  agreed 
upon  between  fovereign  powers. 

TREBLE,  in  mufic,  the  higheft  or  mod  acute  of  the 
four  parts  in  fymphony,  or  that  which  is  heard  the  cleared 
and  fhrilleft  in  a  concert. 

TREBUCHET,  Trebucket,  Trihuch  ( Terlichetum ), 
a  tumbrel  or  cucking  ftool.  Alfo  a  great  engine  to  caft 
Hones  to  batter  walls. 

TREE,  a  large  vegetable  rifing  with  one  woody  ftem 
to  a  confiderable  height. 

Trees  may  be  divided  into  two  clarfes,  timber  and  fruit- 
trees  ;  the  firft  including  all  thole  trees  which  aie  ufed  in 
machinery,  ffiip-building,  &c.  or,  in  general,  for  purpofes 
of  utility  ;  and  the  fecond  comprehending  thofe  trees  valued 
only,  or  chiefly,  for  their  fruit.  It  is  not  neceflary  to  form 
a  third  clafs  to  include  trees  ufed  for  fuel,  as  timber  is  ufed 
for  this  purpofe  where  it  is  abundant  ;  and- where  it  is  not 
abundant  the  branches  of  the  timber  trees,  or  fuck  of  them 
as  are  dwarfiffi,  unhealthy,  or  too  fmall  for  mechanical  pur¬ 
pofes,  are  ufed  as  fuel. 
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phical  Tranfa&ions  for  1788.  We  ffiall  give  his  con- 
clufions. 

“  I  find  (fays  he)  the  growth  of  oak  and  affi  to  be  nearly 
the  fame.  I  have  fome  of  both  forts  planted  at  the  fame 
time,  and  in  the  fame  hedges,  of  which  the  oaks  are  the 
largeft  ;  but  there  is  no  certain  rule  as  to  that.  The  com¬ 
mon  growth  of  an  oak  or  an  afh  is  about  an  inch  in  girth 
in  a  year  ;  fome  thriving  ones  will  grow  an  inch  and  a  half; 
the  unthriving  ones  not  fo  much.  Great  trees  grow  more 
timber  in  a  year  than  fmall  ones  ;  for  if  the  annual  growth 
be  an  inch,  a  coat  of  one-fixth  of  an  inch  is  laid  on  all 
round,  and  the  timber  added  to  the  body  every  year  is  its 
length  multiplied  into  the  thicknefs  of  the  coat  and  into 
the  girth,  and  therefore  the  thicker  the  tree  is,  the  more 
timber  is  added.” 

We  will  prefent  our  readers  with  a  table,  (bowing  the 
growth  of  r  7  kinds  of  trees  for  two  years.  The  trees  grew* 
at  Cavenham  in  Suffolk. 
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.  T*ie  anatomy  and  phyfiology  of  trees  have  already  been* 
given  under  the  generic  name  Plant  and  Sap.  For  an 
account  of  their  natural  hiftory,  fee  Natural  History, 
left.  iii. 

,  Certain  trees,  it  is  well  known,  are  natives  of  particular 
dffirias  ;  but  many  of  them  have  been  tranfplanted  from 
their  native  foil,  and  now  flourifli  luxuriantly  in  diftant 
countries,  fo  that  it  becomes  a  matter  of  very  confiderable 
difficulty  to  ascertain  their  original  foil.  The  following 
rules  arc  given  for  this  purpofe  by  the  Honourable  Dainel 
Barrington. 

i.  They  muft  grow  in  large  maffes,  and  cover  confiderable 
tradls  of  ground,  the  woods  not  ending  abruptly,  by  a 
change  to  other  trees,  except  the  fituationand  ftrata  become 
totally  different.  2.  They  muft  grow  kindly  in  copies,  and 
fhoot  from  the  (tool,  fo  as  to  continue  for  ever,  if  uot  verycare- 
fully  grubbed  up.  3.  The  feed  muft  ripen  kindly  ;  ‘nature 
never  plants,  but  where  a  fucceflion  in  the  greateft  p-ofu- 
fron  will  continue.  Laftly,  trees  that  give  names  to  many 
places  are  probably  indigenous. 

The  growth  of  trees  is  a  curious  and  intending  fubje&  ; 
yet  few  experiments  have  been  made  to  determine  what  the 
additions  are  which  a  tree  receives  annually  in  different  pe¬ 
riods  of  its  age.  I  he  only  obfervatiors  which  we  have  feen 
on  this  fubjedt  worth  repeating  were  made  by  the  ingenious 
Mr  Barker,  to  whom  thePhilofophicalTranfacftions  are  much 
indebted  for  papers  containing  an  accurate  regifter  of  the 
weather,  which  he  has  kept  for  many  years.  He  has  drawn 
ta7T  t0  P01nt  out  growth  of  three  kinds  of  trees, 
oa*s,  allies,  and  elms;,  which  may  be  feen  in  the  Philo fo- 


See  Husbandry,  n°  165,  where  the  growth  of  11  kinds 
of  trees  in  2  1  years  is  given. 

Trees  fometimes  attain  a  very  great' fize  :  this  muft  de¬ 
pend  in  a  great  meafure  on  the  richnefs  of  foil,  but  no  lefs- 
on  the  degree  of  heat.  Indeed  heat  is  fo  effential  to  the 
growth  of  trees,  that  as  we  go  from  the  place  within  the 
polar  circles  where  vegetation  begins,  and  advance  to  the 
equator,  we  find  the  trees  increafe  in  fize.  Greenland, 
Iceland,  and  other  places  in  the  fame  latitude,  yield  no  trees 
at  all ;  and  the  flirubs  which  they  produce  are  dwarfifh  ; 
whereas>  in  warm  climates,  they  often  grow  to  an  immenfe 
Hze.  .  Mr  Marfham  faw  fpruce  and  filver-firs  in  the  dock¬ 
yard  in  Venice  above  40  yards  long,  and  one  of  39  yards  ^ 
was  18  inches  diameter  at  tlve  fmall  end.  He  was  informed i 
that  they  came  from  Switzerland. 

The  largeft  tree  in  Europe,  mentioned  by  travellers,.  1*3 
the  chefnut  tree  on  mount  Etna,  already  deferibed  under 
the  article  Etna,  n°  18.  It  is  a  certain  fadl  that  trees 
acquire  a  very  great  fize  in  volcanic  countries.  Befide  the 
multitude  of  fine  groves  in  the.  neighbourhood  of  Albano  in 
Italy,  there  are  many  detached  oaks  20  feet  in  circum¬ 
ference,  and  many  elms  of  the  fame  fize,  efpecially  in  the 
romantic  way  to  Eafteilo,  called  the  Galleria.  In  travel¬ 
ling  by  the  fide  of  the  lake  of  Bolfena,  the  road  leads  us 
through  an  immenfe  number  o^  oaks,  fpread  upon  beautiful 
hills.  Where  the  lava  has  been  fuffrciently  loftened,  they 
are  clean  and  ftraight,  and  of  a  confiderable  fize  ;  but  where 
the  lava  has  not  been  converted  into  a  foil  proper  for  ftrong^ 
vegetation,  they  are  round-headed,  and  of  lefs  bignefs  ;  how¬ 
ever,  taken  all  together,  they  make  a  magnificent  appear¬ 


ance^ 
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Tree,  an ce  ;  and  the  fpot  itfelf  ought  to  ranked  among  the  fire 
parts  of  Italy.  The  fame  may  be  obferved  of  the  imail 
lake  of  Vico,  encompaffed  with  gentle  rilings,  that  are  all 
clothed  with  fore  ft- trees. 

Some  yew6  have  been  found  in  Britain  60  feet  round. 
Palms  in  Jamaica  attain  the  height  of  200  feet ;  and  fome 
of  the  pines  in  Norfolk  Ifland  are  280  feet  high. 

Of  all  the  different  kinds  known  in  Europe,  oak  is  beft 
for  building  ;  and  even  when  it  lies  expofed  to  air  and  wa¬ 
ter,  there  is  none  equal  to  it.  Fir-timber  is  the  next  in  de¬ 
gree  of  goodnefs  for  building,  efpecially  in  England,  where 
they  build  upon  leafes.  It  differs  from  oak  in  this,  that  it 
requires  not  much  i'eafoning,  and  therefore  no'great  flock  is 
required  before  hand.  Fir  is  ufed  for  flooring,  wainfcoting, 
and  the  ornamental  parts  of  building  within  doors.  .  Elm  is 
the  next  in  life,  efpecially  in  England  and  France  :  it  is  very 
tough  and  pliable,  and  therefore  eahly  worked  :  it  does  not 
readily  fplit  ;  and  it  bears  driving  of  bolts  and  nails  better 
than  any  other  wood  ;  tor  which  reafon  it  is  chiefly  ufed 
by  wheelwrights  an?}  coach-makers,  for  (hafts,  naves,  &c. 
Beech  is  alfo  ufed  for  many  pnrpofes  :  it  is  very  tough  and 
white  when  young,  and  of  great  flrength  ;  but  liable  to 
warp  very  much  when  expofed  to  the  weather,  and  to  be 
worm-eaten  when  ufed  within  doors ;  its  greateft  ufe  is  for 
planks,  bedheads,  chairs,  and  other  houfehold  goods.  Afh 
is  likewife  a  very  ufeful  wood,  but  very  fcarce  in  moll  parts 
of  Europe  ;  it  feives  in  buildings,  or  for  any  other  ute, 
when  fereened  from  the  weather;  handfpikes  and  oars  are 
chiefly  made  of  it.  Wild  chefnut  tir  ber  is  by  many  efteemed 
to  be  as  good  as  oak,  and  feems  to  have  been  much  uled  in 
old  buildings ;  but  whether  thefe  trees  are  more  fcarce  at 
present  than  formerly,  or  have  been  found  not  to  anfwer  fo 
well  as  was  imagined,  it  is  certain  that  this  timber  is.  now 
but  little  ufed.  Walnut-tree  is  excellent  for  the  joiner’s 
ufe,  it  being  of  a  more  curious  brown  colour  than  beech, 
and  not  fo  fubje&  to  the  worms  The  poplar,  abel,  and 
afpen  trees,  which  are  very  little  different  from  each  other, 
are  much  ufed  inftead  of  fir;  they  look  well,  and  are  tougher 
and  harder.  See  Quercus,  Oak,  Pinus,  Ulmus,  Pla- 

TANUS,  PoPULUS,  &C 

The  goodnefs  of  timber  not  only  depends  on  the  foil  and 
fituation  in  which  it  (lands,  but  likewife  on  the  feafon 
wherein  it  is  felled.  In  this  people  difagree  very  much  ; 
fome  are  for  having  it  felled  as  loon  as  its  fruit  js  ripe, 
others  in  the  fpring,  and  many  in  the  autumn.  But  as  the 
fap  and  moifture  of  timber  is  certainly  the  cauie.  that  it 
perifhes  much  fooner  than  it  otherwife  would  do,  it  feems 
evident,  that  timber  fhould  be  felled  whenghere  is  the  leaft 
fap  in  it,  viz.  from  the  time  that  the  leaves  begin  to  fall  till 
the  trees  begin  to  bud.  This  work  ufualiy  commences 
about  the  end  of  April  in  England,  becauie.the  bark  then 
rifes  mofl  freely  ;  for  where  a  quantity  of  timber  is  to  be 
felled,  the  ftatute  requires  it  to  be  clone  then,  for  the  ad¬ 
vantage  of  tanning.  The  ancients  chiefly  regarded  the  age 
of  the  moon  in  felling  their  timber;  their  rule  was  to  fell 
it  in  the  wane,  or  four  days  after  the  new  moon  or  fdme- 
times  in  the  lail  quarter.  Pliny  advifes  it  to  be  in  the  very 
inftant’-of  the  change;  which  happening  to  be  in  the  lafl  day 
of  the  winter  folftice,  the  timber,  fays  he,  will  be  incorrup¬ 
tible. 

Timber  fhould  likewife  be  cut  when  of  a  proper  age  ;  for 
when  it  is  either  too  young  or  too  old,  it  will  not  be  o  durable 
as  when  cut  at  a  proper  age.  It  is  faid  that  oak  fhould  not 
be  cut  under  60  years  old,  nor  above  200.  Timber,  how¬ 
ever,  fhould  be  cut  in  its  prime,  when  almoft  fully  grown, 
and  before  it  begins  to  decay  ;  and  this  will  be  fooner  or 
later  according  to  the  dry  net's  and  moiflnefs  of  *  the  foil 
where  the  timber  grows,  as  alfo  according  to  the  bignefs  of 


the  trees  ;  for  there  are  no  fixed  rules  in  felling  of  timber,  Yree, 
experience  and  judgment  muft  dired  here  as  in  mofl  other 
cafes. 

Great  attention  is  neceffary  in  the  feafoning  of  timber. 

Some  advife  the  planks  of  timber  to  be  laid  for  a  few  days 
in  fome  pool  or  running  dream,  in  order  to  extrad  the  fap, 
and  afterwards  to  dry  them  in  the  fun  or  air.  By  this 
means,  it  is  laid,  they  will  be  prevented,  from  either  chop¬ 
ping,  calling,  or  cleaving  ;  but  againfl  ihrinking  there  is  no  • 
remedy.  Some  again  are  *or  burying  them  in  the  earth, 
others  in  a  heat ;  and  fome  for  fcorchingand  feafoning  them 
in  fire,  efpecially  piles*  polls,  &c.  which  are  to  ftand  in 
water  or  earth.  The  Venetians  firft  found  out  the  method 
of  feafoning  by  fire;  whienfs  done  after  this  manner  :  They 
put  the  piece  to  be  feafoned  into  a  ftrong  and  violent  flame  ; 
in  this  they  continually  turn  it  round  by  means  of  an  engine, 
and  take  it  out  when  it  is  everywhere  covered  with  a  black 
-coaly  cruft  ;  the  internal  part  of  the  wood  is  thereby  fo 
hardened,  that  neither  earth  nor  water  can  damage  it  for  a 
long  time  afterwards. 

Dr  Plott  fays,  it  is  found  by  long  experience,  that  the 
trunk  or  body  of  the  trees,  when  barked  in  the  fpring?  and 
left  {landing  naked  all  the  fummer  expofed  to  the  fun  and 
wind,  are  fo  dried  and  hardened,  that  the  fappy  part  in  a 
manner  becomes  as  firm  and  durable  as  the  heart  itfelf. 

This  is  confirmed  by  M.  Euffon,  who,  in  173^,  prefented 
to  the  royal  academy  of  fciences  at  Paris  a  memoir,  intitled, 
u  An  eafy  method  of  increafing  the  folidity,  flrength,  and 
duration  of  timber  ;”  for  which  purpofe  he  obferves,  u  no¬ 
thing  more  is  neceffary  than  to  flrip  the  tree  entirely  of  it* 
bark  during  the  feafon  of  the  rifing  of  the  fap,  and  to 
leave  it  to  dry  completely  before  it  be  cut  down.” 

By  many  experiments,  particularly  deferibed  in  that  effay, 
it  appears,  that  the  tree  fhould  not  be  felled  till  the  third 
year  after  it  has  been  dripped  of  the  bark  ;  that  it  is  then 
perfectly  dry,  and  the  fap  become  almoft  as  flrong  as  the 
reft  of  the  timber,  and  flronger  than  the  heart  of  any  other 
oak  tree  which  has  not  been  fo  dripped  ;  and  the  whole  of 
the  timber  flronger,  heavier,  and  harder  ;  from  which  he 
thinks  it  fair  to  conclude,  that  it  is  alfo  more  durable.  “  It 
would  no  longer  (he  adds)  be  neceffary,  if  this  method  were 
pra&iied,  to  cut  off  the  fap  ;  the  whole  of  the  tree  might 
be  uled  as  timber  ;  one  of  40  years  growth  would  ferve  all 
the  purpofes  for  which  one  of  60  years  is  now  required ; 
and  this  pradlice  would  have  the  double  advantage  of  in- 
creating  the  quantity,  as  well  as  the  flrength  and  folidity, 
of  the  timber.” 

The  navy  board,  in  anfwer  to  the  inquiries  of  the  com- 
miffioners  of  the  land  revenue,  in  May  1789,  informed  them, 
thay  they  had  then  Handing  fome  trees  ftripped  of  their 
bark  two  ye^is  before,  in  order  to  try  the  experiment  of 
building  one  half  of  a  (loop  of  war  with  that  timber,  and 
the  other  half  with  timber  idled  and  iliipped  in  the  com¬ 
mon  way.  This  very  judicious  mode  of  making  the  expe¬ 
riment,  if  it  be  properly  executed,  will  undoubtedly  go  far 
to  afeertain  the  effe6ls  of  this  pradlice.  We  are  forry  that 
we  are  not  able  to  inform  our  readers  what  was  the  refultof 
the  experiment. 

After  the  planks  of  timber  have  been  well  feafoned  and 
fixed  in  their  places,  care  is  to  be  taken  to  defend  or  pre¬ 
serve  them  ;  to  which  the  fmearing  them  with  linfeed  oil, 
tar,  or  the  like  oleaginous  matter,  contributes  much.  The 
ancients,  particularly  Hefiod  and  Virgil,  advife  the  fmoke- 
drymg  of  all  inftruments  made  of  wood,  by  hanging  them 
up  in  the  chimneys  where  wood- fires  are  ukd.  I  he  Dutch 
preierve  their  gates,  portculhces,  drawbridges,  ilnices,  &c. 
by  coating  them  Over  with  a  mixture  of  pitch  and  tar, 
whereon  they  ftrew  (mail  pieces  of  cockle  and  other  (hells, 
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Tree.  beaten  almofl  to  powder,  and  mixed  with  fea-fand,  which  num,  befides  from  8,300  to  10,000  loads  expended  annually 
— "V - 'incrufts  and  arms  them  wonderfully  againft  all  affaults  of  by  the  E  a  ft  India  company  within  the  lame  period  (a). 
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wind  and  weather.  When  timber  is  felled  berore  the  fap 
is  perfectly  at  reft,  it  is  very  fubjed  to  worms ;  but  to 
prevent  and  cure  this,  Mr  Evelyn  recommends  the  following 
remedy  as  the  moft  approved  :  Put  common  fulphur  into 
a  cucurbit,  with  as  much  aquafortis  as  will  cover  it  three 
fingers  deep  ;  diftil  it  to  drynefs,  which  is  performed  by 
two  or  three  redifications.  Lay  the  fulphur  that  remains 
at  bottom,  being  of  a  blackifh  or  fand  red  colour,  on  a 
marble,  or  put  it  in  a  glafs,  and  it  will  diffolve  into  an  oil ; 
with  this  oil  anoint  the  timber  which  is  infixed  with  worms. 
This,  he  fays,  will  not  only  prevent  worms,  but  preferve 
all  kinds  of  woods,  and  many  other  tilings,  as  ropes,  nets, 
and  malts,  from  putrefaction,  either  in  water,  air,  or  fnow. 

An  experiment  to  determine  the  comparative  durability 
of  different  kinds  of  timber,  when  expofed  to  the  weather, 
was  made  by  a  nobleman  in  Norfolk  ;  of  which  an  account 
is  given  by  Sir  Thomas  Beevor.  This  nobleman,  in  the 
Agriculture y year  1774,  ordered  three  polls,  forming  two  fides  of  a  qna- 
vol.  vi,  drangle,  to  be  fixed  in  the  earth  on  a  riling  ground  in  his 
park.  Into  thefe  pofts  were  mortifed  planks,  an  inch  and 
an  half  thick,  cut  out  of  trees  from  30  to  45  years  growth. 
Thefe,  after  (landing  10  years,  were  examined,  and  found 
in  the  following  (late  and  condition  : 

The  cedar  was  perfedly  found  ;  larch,  the  heart  found, 
but  the  lap  quite  decayed  ;  fpruce  fir,  found  ;  lilver  fir,  in 
decay  ;  Scotch  fir,  much  decayed  ;  pinlafter,  quite  rotten  ; 
chefnut,  perfe&ly  found  ;  abele,  found  ;  beech,  found ;  wal¬ 
nut,  in  decay  ;  iycamore,  much  decayed  ;  birch,  quite  rot¬ 
ten.  Sir  'Ihomas  Beevor  juftly  remarks,  that  the  trees 
ought  to  have  been  of  the  fame  age  ;  and  Mr  Arthur  Young 
adds,  they  ought  to  have  been  cut  out  of  the  fame  plan¬ 
tation. 

The  immenfe  quantity  of  timber  confumed  of  late  years 
in  fhip-buiiding  and  other  purpofes  has  diminifhed  in  a 
very  great  degree  the  quantity  produced  in  this  countiy. 
On  this  account,  many  gentlemen  who  wifh  well  to  their 
country,,  alarmed  with  the  fear  of  a  fcarcity,  have  ftrongly 
recommended  it  to  government  to  pay  fome  attention  to  the 
cultivation  and  preservation  of  timber. 

We  find,  on  the  beft  authority,  that  of  Mr  Irving  in- 
fpeCtor  general  of  imports  and  exports,  that  the  (hipping  of 
England  in  1760  amounted  to  6,107  in  number,  the  ton¬ 
nage  being  433,922  ;  and  the  (hipping  in  Scotland  amount¬ 
ed  to  976  m  number,  the  tonnage  being  52,818.  In  1788 
the  whole  (hipping  of  Britain  and  Ireland  and  their  colonies 
amounted  to  13,800,  being  1,359,752  tons  burden,  and  em¬ 
ploying  107,925  men.  The  tonnage  of  the  royal  navy  in 
the  fame-  year  was  413,667.  We  are  informed  alfo,  on 
what  we  confider  as  the  beft  authority  (the  report  of  the  com- 
mifiioners  of  the  land  revenue),  that  the  quantity  of  oak  tim¬ 
ber,  of  Englifii  growth,  delivered  into  the  dockyards  from 
1760  to  1788  was  no  lefs  than  768,676  loads,  and  that 
the  quantity  ufed  in  the  merchants  yards  in  the  fame  time 
was  5  16,630  loads  ;  in  all  1,285,306  loads.  The  foreign 
oak  ufed  in  the  fame  period  was  only  137,766  loads.  So 
that,  after  deducting  the  quantity  remaining  in  the  dock¬ 
yards  in  1760  and  1788,  and  the  foreign  oak,  there 
will  remain  about  1,054,284  loads  of  Englifh  oak,  confumed 
in  28  years,  which  is  at  an  average  37,653  Lads  per  an - 
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The  price  of  wood  has  rifen  in  propoition  to  the  de* 
mand  and  to  its  diminution.  At  the  conqueft,  woods  were 
valued,  not  by  the  quantity  of  timber  which  they  contain¬ 
ed,  but  the  number  of  iwine  which  the  acorns  could  fup- 
port.  In  1608,  oak  in  the  forefts  was  fold  at  10s  .per  load, 
and  fire-wood  for  2  s.  per  load.  In  1663  or  1665,  in  navy 
contrads  from  L.  2  to  2I,  15  s.  6d.  per  load  was  given.  In 
1 75  6  it  rofe  to  4I.  5s.  per  load,  and  3s.  in  addition,  becanie 
no  tops  are  received.  Plank  four  inch  fold  in  1769  for  L,  7 
a  load,  three  inch  L.6;  which  prices  were  the  fame  in  1792. 

So  great  an  expenditure  of  valuable  timber  within  fo  fhort 
a  period,  gives  reafon  to  fear  that  the  forefts  of  this  country 
will  foon  be  entirely  difmantled,  unlefs  fomething  is  done  to 
raife  frefh  fupplies.  The  building  of  a  70  gun  (hip,  it  is 
faid,  would  take  40  acres  of  timber.  This  calculation  13 
indeed  fo  exceflive,  that  it  is  fearcely  credible.  This,  how¬ 
ever,  is  no  exaggeration..  According  to  the  prevailing  opi¬ 
nion  of  experienced  furveyor:-,  it  will  require  a  good  foil 
and  good  management  to  produce  40  trees  011  an  acre, 
which,  in  a  hundred  years,  may,  at  an  average,  be  computed 
at  two  loads  each.  Reckoning,  therefore,  two  loads  at 
81.  1 6s.  one  acre  will  be  worth  L.350,  and  confequently 
40  acres  will  only  be  worth  L.  1 4,200.  Now  a  73  gun  (hip 
is  generally  fuppofed  to  coft  L. 70,000  ;  and  as  (hips  do  not 
laft  a  great  many  years,  the  navy  continually  requires  new 
(hips,  fo  that  the  forefts  mu  ft  be  (tripped  in  a  century  or 
two,  unlefs  young  trees  are  planted  to  fupply  their  place. 

Many  plans  have  been  propofed  for  recruiting  the  forefts. 
Premiums  have  been  held  forth  to  individuals  ;  and  it  has. 
been  propofed  that  the  crown-lands  fhould  be  fet  a,  part  for 
the  (pecial  purpofe  of  raifing  timber.  With  rtfped  to  in¬ 
dividuals,  as  they  mult  generally  be  difpofed  to  Cow  or  plant 
their  lands  with  thofe  vegetables  which  will  beft  reward 
their  labours,  it  is  not  to  be  expeded  that  they  will  let 
apart  their  fields  for  planting  trees  unlefs  they  have  a  great¬ 
er  return  from  them  than  other  crops.  But  bad  mud  that 
land  be  which  will  not  yield  much  more  than  L.  350  pro¬ 
duce  in  years.  But  though  it  be  evident  that  good  land 
will  produce  ciops  much  more  lucrative  to  the  proprietor 
than  timber,  yet  (till  tfiere  are  lands  or  pieces  of  land  which 
might  be  applied  with  very  great  advantage  to  the  produc¬ 
tion  of  wood.  Uneven  ground,  or  the  fides  of  fields  where 
corn  cannot  be  cultivated,  might  very  properly  be  fet  apart  for 
this  purpofe  ;  barren  lands,  or  fuch  as  cannot  be  cultivated 
without  great  labour  and  expence,  might  alfo  be  planted. 
Hedge-rows  and  clumps  of  trees,  and  little  woods  fcattered 
up  and  down,  would  (lielter  and  defend  the  fields  from  de- 
(trudive  winds,  would  beautify  the  face  of  the  country, 
render  the  climate  warmer,  improve  barren  lands,  and 
furnifh  wood  for  the  arts  and  manufactures. 

But  to  cultivate  foreft  timber  has  alfo  been  thought  cf 
fuch  national  importance,  that  it  ha3  been  deemed  wtfrthy 
of  the  attention  of  government.  It  has  been  prppofed  to 
appropriate  fuch  part  of  the  crown-lands  as  are  fit  for  the 
purpofe  folely  for  producing  timber  for  the  navy.  This 
appears  a  very  proper  fcheme  in  fpeculation  ;  but  it  has  been 
obje&ed,  that  for  government  to  attempt  the  farming  of 
forefts  would  be  really  to  eftablifh  groups  of  officers  to 
pocket  falaries  for  doing  what,  it  is  well  known,  will  never 
4  ^  be 


(a)  A  writer  in  the  Bath  Tranfadions  fays,  that  the  aggregate  of  oaks  felled  in  England  and  Wales  for  30  years  pad 
hath  amounted  to  320,000  loads  a-year ;  and  affirms  that  he  has  documents  in  his  poffeilion  founded  on  indifputsble  fa&s. 
The  difference  between  this  account,  and  that  which  we  have  given  in  the  text  from  the  report  of  the  commilfioners,  we 
leave  to  be  reconciled  by  thofe  who  have  proper  opportunities.  We  give  the  fads  merely  on  the  authority  of  others. 
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Tree.  done  at  all.  But  to  this  objection  we  reply,  that  fuch 
y—  an  agreement  might  be  made  with  the  infpe&ors  of  forefts, 
as  to  make  it  their  own  inter  eft  to  cultivate  trees  with  as 
much  care  as  poftible.  Their  falary  might  be  fixed  very 
low,  and  raifed  in  proportion  to  the  number  of  trees  which 
they  could  furnifh  of  fuch  a  lize  in  a  certain  number  of 
years.  After  all,  we  muft  acknowledge,  that  we  muft  de¬ 
pend  greatly  on  Ruffia,  Sweden,  Norway,  and  America,  for 
(applying  us  with  timber  ;  and  while  thefe  countries  take 
our  manura£lures  in  exchange,  wc  have  no  reafon  to  com¬ 
plain.  Still,  however,  we  ought  furely  not  to  negledl  the 
cultivation  of  what  is  of  io  much  importance  to  our  exiftence 
as  a  nation,  for  it  may  often  be  impofiible  in  time  of  war  to 
obtain  timber  from  foreign  countries. 

In  the  beginning  of  this  article  we  mentioned  the  gene¬ 
ral  divillon  of  trees  into  timber  or  foreft-trees  and  fruit 
trees.  We  have  already  Bid  all  that  our  limits  will  permit 
refpe&ing  the  former :  we  will  now7,  therefore,  fay  fome- 
thing  of  the  latter.  Our  obfervations  fi  all  be  confined  to  the 
methods  of  preiervirtg  fruit  trees  in  bloffom  from  the  effects 
of  froft,  and  from  other  difeafes  to  which  they  are  liable. 

European  The  chevalier  de  luentnberg  of  Prague,  we  are  told,  ha? 

Maxine,  difeovered  a  method  of  effe&ually  preiervin*  trees  in  blof- 

March  fom  from  the  ratal  effe&s  of  thofe  froft s  which  fometimes 
in  the  fpving  deflroy  the  moft  promifing  hopes  of  a  plenti¬ 
ful  crop  of  fruit.  His  method  is  extremely  ample.  He 
furrounds  the  trunk  of  the  tree  in  bloffom  with  a  wiip  of 
flraw  or  hemp.  The  end  of  this  he  finks,  by  means  of  a 
ftone  tied  to  it,  in  a  veil'd  ^  of  fpving  water,  at  a  little  di- 
ftance  from  the  tree.  One  vefiel  will  conveniently  ferve 
two  trees  ;  or  the  cord  may  be  lengthened  fo  as  to  furroUnd 
fever al,  before  its  end  is  plunged  into  the  water.  It  Is 
ncceffary  that  the  vefiel  be  placed  in  an  open  fituation,  and 
by  no  means  fhaded  by  the  branches  of  the  neighbouring 
trees,  that  the  froft  may  produce  all  its  effe&  on  the  water, 
by  means  of  the  cord  communicating  with  it. —  This  pre¬ 
caution  is  particularly  neceftary  for  thofe  trees  the  flowers 
of  which  appear  nearly  at  the  fame  time  as  the  leaves  ; 
which  trees  are  peculiarly  expofed  to  the  ravages  of  the 
froft.  The  proofs  of  its  efficacy,  which  he  had  an  opportu¬ 
nity  of  obferving  in  the  fpring  of  1787,  were  remarkably 
linking.  Seven  apricot  eipaliers  in  his  garden  began  to 
bloflbm  in  the  month  of  March.  Fearing  that  they  would 
fuffer  from  the  late  frofts,  he  furrounded  them  with  cords 
as  above  dire&ed.  In  effeft,  pretty  fharp  frofts  took  place 
fix  or  eight  nights  :  the  apricot- trees  in  the  neighbouring 
gardens  were  all  frozen,  and  none  of  them  produced  any 
fruit,  whilft  each  of  the  chevalier’s  produced  fruit  in  abun¬ 
dance,  which  came  to  the  greateft  perfection. 

The  following  is  the  method  propofed  by  Mr  William 
Forfyth  for  curing  injuries  and  defeats  in  trees  ;  for  which 
a  reward  was  given  to  him  by  his  majefty,  on  condition 
that  he  ffionld  make  it  pftblic.  It  is  equally  applicable  to 
for  eft  as  to  fruit  trees  (b). 

Take  one  bufhel  of  frefh  cow-dung,  half  a  bufhel  of  lime 
rnbbifhof  old  buildings  (that  from  the  ceilings  of  rooms  is  pre¬ 
ferable);  half  a  bufhel  of  wood-afhes  ;  and  a  fixteenth  part  of 
a  bufhel  of  pit  or  river  fand.  The  three  laft  articles  are  to  be 
fitted  fine  before  they  are  mixed  ;  then  work  them  well  to¬ 
gether  with  a  fpade,  and  afterwards  with  a  wooden,  beater,  un¬ 


til  the  fluff  is  very  fmooth,like  fine  plafter  ufed  for  the  ceil-  Tree 
ings  of  rooms.  The  compofition  being  thus  made,  care  ii 
muft  be  taken  to  prepare  the  tree  properly  for  its  applica-  reme  a* 
tion  by  cutting  away  all  the  dead,  decayed,  and  injured 
parts,  till  you  come  to  the  frefh  found  wood,  leaving  the  fur- 
faee  of  the  wood  very  imooth,  and  rounding  off  the  edges 
of  the  bark  with  a  draw-knife,  or  other  inftruraent,  per* 
fcCIly  fmooth,  which  muft  be  particularly  attended  to. 

Then  lay  on  the  plafter  about  one-eighth  of  an  inch  thick 
all  over  the  part  where  the  wood  or  bark  has  been  fo  cut 
away,  finifhing  off  the  edges  as  thin  as  poffible.  Then  take 
a  quantity  of  dr  ;*  powder  of  wood-afhes,  mixed  with  a  fixth 
part  of  the  lame  quantity  of  the  afhes  of  burnt  bones  ;  put 
it  into  a  tin  box,  with  holes  in  the  top,  and  (hake  the 
powder  on  the  furface  of  the  plafter,  till  the  whole  is  cover- 
ed  over  with  it,  letting  it  remain  for  half  an  hour  to  abforb 
the  moifture  ;  then  apply  more  powder,  rubbing  it  orv 
gently  with  the  band,  and  repeating  the  application  of  the 
powder,  till  the  whole  plafter  becomes  a  dry  fmoOth  iia- 
face.  , 

All  trees  cut  down  near  the  ground  fhould  have  the  fur- 
face  made  quite  fmooth,  rounding  it  eff  in  a  fmall  degree, 
as  before  mentioned  ;  and  the  dry  powder  directed  to  be 
nied  afterwards  fhould  have  an.  equal  quantity  ot  powder  of 
akbafter  mixed  with  it,  in  order  the  better  to  refill  the 
dripping  of  trees  and  heavy  rains.  If  any  of  the  compo¬ 
fition  be  left  for  a  future  occa.fi on,  it  fhould  be  kept  in  a 
tub  or  other  vefiel,  and  urine  of  any  kind  poured  on  it,  fo 
as  to  cover  the  furface  ;  otherwife  the  atmofphere  will  great¬ 
ly  hurt  the  efficacy  of  the  application.  Where  lime-rubhi  ill 
of  old  buildings  cannot  be  ealily  got,  take  powTdered  chalk, 
or  common  lime,  after  having  been  flaked  a  month  at  leaft. 

As  the  growth  of  the  tree  will  gradually  affeCt  the  plafter, 
by  railing  up  its  edges  next  the  bark,  care  fhould  be  taken, 
where  that  happens,  to  rub  it  over  with  the  finger  when  oc- 
cafion  may  require  (which  is  beft  done  when  moiftened  by 
rain),  that  the  plafter  may  be  kept  whole,  to  prevent  the 
air  and  u7et  from  penetrating  into  the  wound. 

By  this  procefs,  iome  old  worn-out  pear  trees,  that  bor QForfyrb's 
only  a  few  fmall,  hard  fruit,  of  a  kernelly  texture,  were  Obfirvatim 
made  to  produce  pears  of  the  beft  quality  and  finefl  flavour 
the  iecond  fummer  after  the  operation  ;  and  in  four  or  five^Jf 
years  they  bore  fuch  plenteous  crops,  as  a  young  healthy 
tree  would  not  have  produced  in  four  times  that  period. 

By  this  procefs,  too,  fome  large  ancient  elms,  in  a  moft 
decayed  date,  having  all  their  upper  parts  broken^  and  a 
fmall  portion  only  of  the  bark  remaining,  fhot  out  Items 
from  their  tops,  above  thirty  feet  in  height,  in  fix  or  feveu 
years  fiom  the  fir  ft  application  of  the  compofition. 

Thus  may  valuable  fruits  be  renovated  ;  and  foreft  trees, 
which  are  ufeful  or  ornamental  from  their  particular  (’tui¬ 
tion,  be  preferved  in  a  fiouriftiing  ftate.  But  what  is  far 
more  interefting,  a  perfect  cure  has  been  made,  and  found' 
timber  produced,  in  oak  trees,  which  had  ieeeived  very  com 
fiderable  damage  from  blows,  bruifes,  cutting  of  deep  letr 
tecs,  the  rubbing  off  the  bark  by  the  ends  of  rollers,  or 
wheels  of  carts,  or  from  the  breaking  of  branches  by  (forms. 
TREFOIL,  in  botany.  See  Trifollum- 

TREMELLA,  in  botany  ;  a  genus  of  plants  belonging 
to  the  clafs  of  cryptogamiay  and  natural  order  of  a/g^e*  It 

is 


(b)  A  pafle  for  covering  the  wounds  of  trees,,  and  the  place  where  grafts  are  inferted,  was  difeovered  iong  ago.  .  It  is 
recommended  inaTreatife  on  Fruit  Trees,  publifhed  by  Thomas  Hitt  in  1755  >  a  third1  edition  of  whicn,  with .  additions, 
was  publifhed  in  1768.  It  confifts  of  a  mixture  of  clay  and  cows-dung  diluted-  with  water.  This  pafle  he  directs  to  be 
laid  on  the  wound  with  a  brufh  ;  it  adheres  firmly,  he  fays,  without  cracking  till  the  wound  heals.  We  arc  lnfoimed^  y  a 
gentleman,  to  whofe  opinion  and  experience  we  pay  great  refpeft,  that  this  paftc  ar.fwers  every  purpoie  which  Mr  For.y th  a 
can  ferve*  3 


' 
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Tremelliu*  J§  a  gelatinous  membranous  fubftance  ;  the  parts  of  tbe  fruc- 
II  tification  fcarcely  vifibie.  There  are  1 1  fpecies  ;  of  which 
^  ^nc  five  are  indigenous  ;  the  noftoc,  lichenoides,  vcrrucofa,  liemi- 
fpherica,  and  purpurea. 

1.  The  nojioc ,  or  jelly  rain  tremella,  i9  found  in  paftures 
and  by  the  Tides  of  gravel*  walks  in  gardens  after  rains ;  not 
uncommon  in  fpring,  fummer,  and  autumn.  It  is  a  mem¬ 
branaceous,  pellucid,  and  gelatinous  fubftance,  without  any 
viiible  root  ;  of  a  yellowifh  dull  green  colour  ;  afiuming 
various  forms,  either  round,  angular,  plaited  or  folded  to¬ 
gether  irregularly,  like  the  inteftines,  or  a  pocket-handker¬ 
chief,  an  inch  or  two  or  more  in  diameter  ;  foft  to  the 
touch  when  moift  ;  but  thin,  membranaceous,  and  brittle, 
when  dry ;  and  of  a  black  fufeous  colour. — The  ancient 
alchemiils  called  this  vegetable  the  flowers  of  heaven,  and 
imagined  that  from  it  they  would  procure  the  univerfal 
menftruum  :  but  all  their  refearches  ended  in  diicovering 
that  by  dift illation  it  yielded  fome  phlegm,  volatile  fait,  and 
empyreumatic  oil.  It  has  been  extolled  in  wounds,  ulcers, 
&c.  but  no  regard  is  ever  paid  to  it  by  judicious  practi¬ 
tioners.  Dr  Darwin  fays,  he  has  been  well  informed  that 
this  tremella  is  a  mucilage  voided  by  herons  after  they  have 
eaten  frogs  !  !  2.  The  lichenoides ,  or  tranfparent  tremella,  is 
ereCt,  plane,  margin  curled,  lacinulated,  and  brown.  It 
grows  on  heaths  and  in  woods,  See.  3.  Verrucofa ,  or  warty 
tremella,  is  tubercular,  folid,  wrinkled,  voundifh,  and  re- 
fembling  a  bladder  ;  it  is  of  a  blackifh  yellow.  It  grows  on 
ftoncs  in  rivulets.  4.  Hemifphenca ,  or  fea  tremella,  is  fcattered 
among  confervse,  fuci,  Sec.  5.  Purpurea ,  or  purple  tremella, 
is  globular,  leffile,  folitary,  and  fmooth.  It  grows  on  ditch- 
banks  about  London. 

TREMELLIUS  (Emmanuel),  a  Jew  by  birth,  was 
born  at  Ferrara  in  the  year  1510.  He  was  fo  carefully 
educated  as  to  become  a  great  mailer  of  the  Hebrew 
tongue  .*  he  was  converted  to  Chriftianity  by  the  celebrated 
Peter  Martyr.  After  travelling  to  Germany  and  England, 
he  was  made  proleflor  of  Hebrew,  firft:  at  Heidelberg,  and 
then  at  becjan,  where  he  died  in  1580.  He  tranflated  the 
Hebrew  Bible  and  Syriac  Teftament  into  Latin ;  in  the 
former 'he  was  afiifted  by  Junius,  who  afterwards  corre&ed 
the  iecond  edition  in  1587.  This  work  was  received  by 
fhe  Proteftant  churches  with  great  approbation. 

TREMOR,  an  involuntary  taking,  chiefly  of  the  hands 
and  head,  fometimes  of  the  feet,  and  fometimes  of  the  tongue 
and  heart.— -Tremors  arifnig  from  a  too  free  ufc  of  fpirituous 
liquors  require  the  fame  treatment  as  palftes. 

TRANCHES,  in  fortification,  are  ditches  cut  by  the 
beliegers,  that  they  may  approach  the  more  fecurely  to 
the  place  attacked  ;  whence  they  are  alfo  called  lines  of  ap¬ 
proach. 

.  TRENT  (bifhopric  of),  a  province  of  Germany,  in  the 
circle  of  Auftria,  near  the  frontiers  of  Italy,  is  bounded  on 
the  north  by  Tirol  :  on  the  eaft,  by  the  Feltrino  and 
Lellunefe  ;  on  the  louth,  by  Vicentino,  the  Veronefe,  Bref- 
ciano,  and  the  lake  de  Garda  ;  and  on  the  weft,  by  the 
Brcfciano  and  the  lake  de  Garda.  The  foil  is  faid  to  be 
pretty  fruitful,  and  to  abound  in  wine  and  oil. 

Trent,  a  city  of  Germany,  and  capital  of  the  bifhopric 
of  that  name,  is  a  very  ancient  place,  and  Hands  in  a  fertile 
and  pleaiant  plain,  in  the  midft  of  the  high  mountains  of 
the  Alps.  The  river  Adige  wafties  its  walls,  and  creeping 
for  fome  time  among  the  hills,  runs  Hviftly  into  Italy.  Trent 
has  three  confiderabie  churches,  the  principal  of  which  is  the 
cathedral :  this  is  a  very  regular  piece  of  architecture.  The 
chuich  of  St  Maria  Major  is  all  of  reel  and  white  marble  ; 
and  is  remarkable  <or  being  the  place  where  the  famous 
council  of  Trent  was  held,  whole  deciftons  are  now  the 


Handing  rule  of  the  Romifh  church.  E.  Lorfg.  it.  5.  N.  Trent 
Lat.  46.  10.  f  II 

Trent,  one  of  thelargeft  rivers  in-  England,  which  rifes ,  revef< 
in  the  Moorland  of  Staffordshire,  and  runs  fouth»weft  by 
Newcaftle*  under-Line  ;  and  afterwards  dividing  the  county- 
in  two  parts,  runs  to  Burton,  then  to  Nottingham  and 
Newark  ;  and  fo  continuing  its  courfe  due  north  to  Gainf- 
boroughon  the  confines  of  Lincolnfhire,  it  joins  feveral  rivers* 
and  falls  into  the  Humber. 

Trent  (council  of),  in  ecclefiaftical  hiftory,  denotes  the 
council  affembled  by  Paul  III.  in  1545,  and  continued  by 
25  fefQons  till  the  year  1 563,  under  Julius  1 II.  and  Pius  IV. 
in  order  to  correct,  illuftrate,  and  fix  with  perfpicuity,  the 
doctrine  of  the  church,  to  reftore  the  vigour  of  its  difeipline, 
and  to  reform  the  lives  of  its  minifters.  The  decrees  of 
this  council,  together  with  the  creed  of  pope  Pius  IV.  con¬ 
tain  a  fummary  of  the  do&rines  of  the  Roman  Catholics. 

Tliefe  decrees  were  fubferibed  by  255  clergy,  confiding  of  4 
legates,  2  other  cardinals,  3  patriarchs,  25  archbifhops,  168 
bifhops,befides  inferior  clergy.  Of  thefe  i^ocame  from  Italy; 
of  courfe  the  council  was  entirely  under  the  influence  of  the 
pope.  For  a  more  particular  account  of  the  council  of 
Trent,  fee  Mofleim's  Church  Hiflory,  the  Modern  Univerfal 
Hiflory ,  Vol.  XXI II.  and  Father  Paul's  Hiflory  of  the 
Council  of  Trent . 

TRENTON.  S tt  New  Jersey. 

TREPANNING.  See  S  URGERY,  n°  l86. 

TRES  tabern^e  (anc.  geo g.),  a  place  in  Latium,  lying 
on  the  Via  Appia,  on  the  left  or  louth  fide  of  the  river 
Aftura,  to  the  north  of  the  Paludcs  Pomptinse.  Its  ruins 
are  now  feen  near  Cifterna,  a  village  in  the  Compagna  di 
Roma,  2 1  miles  from  Rome,  whence  the  Chriflians  went 
out  to  meet  St  Paul. 

TRESPASS,  in  law,  fignifies  any  tranfgreffion  of  the 
law,  under  treafon,  felony,  or  mifprifion  of  either:  but  it  is 
commonly  uied  for  any  wrong  or  damage  that  is  done  by 
one  private  perfon  to  another,  or  to  the  king  in  his  foreft. 

1  RESSLE-trees,  in  fhip-building,  two  ftrong  bars  of 
timber  fixed  horizontally  on  the  oppofite  Tides  of  the  lower 
maft-head,  to  fupport  the  frame  of  the  top  and  the  weight 
of  the  top-maft. 

TRESSURE,  in  heraldry,  a  diminutive  of  an  orle,  ufual- 
ly  held  to  be  half  the  breadth  therebf. 

I  RET,  in  commerce,  an  allowance  made  for  the  wafle 
©r  the  dirt  that  may  be  mixed  with  any  commodity  ;  which 
is  commonly  four  pounds  in  every  104  pounds  weight. 

FREVERI,  or  Treviri  (anc.  geo g. ),  an  ancient  and 
a  powerful  people  both  in  horfe  and  foot,  according  to 
Caeiar  ;  extending  far  and  wide  between  the  Meufe  and  the 
Rhine,  lheii  chief  town  was  called  Treveris .  Now  Triers 
or  Treves. 

TREVES,  or  Triers  (in  Latin  Trevere ,  Trevers,  Trevi- 
ris,  or  Augufla  Trevirorum),  the  capital  of  a  German  arch- 
bifhopric  of  the  fame  name.  Hands  60  miles  weft  of  Mentz, 

52  fouth  of  Cologne,  and  82  north  of  Strafburg.  This 
city  vies  with  moft  in  Europe  for  antiquity,  having  been  a 
large  and  noted  town  before  Auguftus  fettled  a  Colony  in 
it.  It  was  free  and  imperial  till  the  year  1560,  when  it  was 
iurprifed  and  fubje&cd  by  its  archbifhop  James  III.  It 
Hands  on  the  Moielle,  over  which  it  has  a  fair  ftone  bridge. 

The  cathedral  is  a  large  building and  near  it  ftands  the 
ele&or’s  palace,  which  not  long  ago  was  rebuilt.  Here 
are  three  collegiate  and  five  parifh  churches,  three  colleges 
ot  Jeluits,  thirteen  monafteries  and  nunnerieSy  an  univerfity 
founded  in  1472,  a  houie  of  the  Teutonic  order,  and  ano- 
ther  of  that  of  Malta,  with  fome  remains  of  the  ancient  Ro¬ 
man  theatre.  Roman  coins  and  medals  are  often  found  in 
4  B  2  the 
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Trial,  the  ruins  of  the  old  city.  In  the  cathedral  they  pretend  to 
v"’~  have  our  Saviour’s  coat  and  St  Peter’s  ftaff,  to  which  they* 
afcribe  miracles.  The  private  honfes  here  are  mean  ;  and 
the  city  is  neither  well  fortified  nor  inhabited,  p.  Long. 
6.  4  r.  N.  Lat.  49.  45. 

TRIAL,  in  law,  the  examination  of  a  caufe  according 
to  the  laws  of  the  land  before  a  proper  judge  ;  or  it  is  the 
manner  arid  order  obferved  in  the  hearing  and  determining 
of  caufes. 

Trials  are  either  civil  or  criminal. 

I.  Civil  Trials.  The  fpecies  of  trials  in  civil  cafes  are 
feven  :  Ry  record ;  by  infpe&ion ,  or  examination  ;  by  certifi¬ 
cate  ;  by  'witncjfes  ;  by  wager  of  battel ;  by  wager  of  lava; 
and  by  jury  The  firlt  fix  are  only  had  in  certain  fpecial 
or  eccentrical  cafes,  where  the  trial  by  jury  would  not  be 
fo  proper  or  effe&ual :  i.  See  them  explained  under  their 
refpe&ive  titles).  The  nature  of  the  laft,  that  principal 
criterion  of  truth  in  the  law  of  England,  fhall  be  explained 
in  this  article. 

As  trial  by  jury  is  efteemed  one  of  the  mod  important 
privileges  which  members  of  fociety  can  enjoy,  and  the  bul¬ 
wark  of  the  Britifh  conftitution,  every  man  of  reflection 
nuift  be  {Emulated  by  the  defire  of  inquiring  into  its  origin 
and  hiftory,  as  well  as  to  be- acquainted  with  the  forms  and 
advantages  by  which  it  is  accompanied.  We  will  therefore 
begin  with  tracing  it  to  its  origin.  Its  inftitution  has  been 
afcribed  to  our  Saxon  anceftors  by  Sir  William  Blackftone. 
'Blaclfione  s  “  Some  authors  (fays  that  illufl rious  lawyer)  have  endea- 
voured  to  trace  the  origin^  of  juries  up  as  high  as  the  Bri- 
p^349°  tons  themfelves,  the  firft  inhabitants  of  our  ifland ;  but  cer¬ 
tain  it  is,  that  they  were  in  ufe  among  the  earlieft  Saxon 
colonies,  their  inflitution  being  afcribed  by  bifhop  Nicholfon 
to  Woden  himfelf,  their  great  legifiator  and  captain.  Hence 
it  is,  that  we  may  find  traces  of  juries  in  the  laws  of  all 
thofe  nations  which  adopted  the  feodal  fyftem,  as  in  Ger¬ 
many,  France,  and  Italy  ;  who  had  all  of  them  a  tribunal 
compofed  of  twelve  good  men  and  true,  lotii  homines ,  ufual- 
ly  the  vaffals  or  tenants  of  the  lord,  being  the  equals  or  peers 
of  the  parties  litigant ;  and,  as  the  lord’s  vaffals  judged  each 
other  in  the  lord’s  courts,  fo  the  king’s  vaffals,  or  the  lords 
themfelves,  judged  each  other  in  the  king’s  court.  In  England 
we  find  aCtual  mention  of  them  fo  early  as  the  laws  of  king 
Ethelred,  and  that  not  as  a  new  invention.  Stierahook  aferibes 
the  invention  of  the  jury,  which  in  the  Teutonic  language 
is  denominated  nemhcla ,  to  Regner  king  of  Sweden  and 
Denmark,  who  was  contemporary  with  our  king  Egbert. 
Juft  as  we  are  apt  to  impute  the  invention  of  this,  and  fome 
other  pieces  of  juridical  polity,  to  the  fuperior  genius  of 
Alfred  the  Great ;  to  whom,  on  account  of  his  having  done 
much,  it  is  ufual  to  attribute  every  thing  :  and  as  the  tradi¬ 
tion  of  ancient  Greece  placed  to  the  account  of  their  own 
Hercules  whatever  atchievement  was  performed  fuperior  to 
the  ordinary  prowefs  of  mankind.  Whereas  the  truth  ieems 
to  be,  that  this  tribunal  was  univerfally  eftablifhed  among  all 
the  northern  nations,  and  fo  interwoven  in  their  very  con- 
fiitution,  that  the  earlieft  accounts  of  the  one  give  us  alfo 
fome  traces  of  the  other.” 

This  opinion  has  been  controverted  with  much  learning 
and  ingenuity  by  Dr  Pettingal  in  his  Enquiry  into  the  Uie 
and  Practice  of  Juries  among  the  Greeks  and  Romans, 
who  deduces  the  origin  of  juries  from  thefe  ancient  nations. 

He  begins  with  determining  the  meaning  of  the  word 
iiKucai  H  the  Greek,  and judices  in  the  Roman,  writers.  “The 
common  acceptation  of  thefe  words  (fays  he),  and  the  idea 
generally  annexed  to  them,  is  that  o  i  pref  dents  of  courts ,  or, 
as  we  call  them,  judges  ;  as  fuch  they  are  underflood  by 
commentators,  and  rendered  by  critics.  Dr  Middleton,  in 
Ins  Ufe  of  Cicerp,  exprefsly  calls  the  judices,  judges  of  the 


bench:  and  Archbifhop  Potter,  and  in  ftort  all  modern  Trial, 
writers  upon  the  Greek  or  Roman  orators,  or  authors  in  ge* 
neral,  exprefs  and  judices  by  luch  terms  as  convey  the 

idea  of  jrefidents  in  courts  of jujlice.  The  propriety  of  this  is 
doubted  of,  and  hath  given  occafioti  for  this  inquiry  ;  in 
which  is  fhovvn,  from  the  beft  Greek  and  Roman  authori¬ 
ties,  that  neither  the  of  the  Greeks,  or  the  judices  of 

the  Romans,  ever  lignified prefidents  in  courts  of  judicature ,  or 
judges  of  the  bench  ;  but,  oil  the  contrary,  they  were  diflin- 
guifhed  from  each  other,  and  the  difference  of  their  duty 
and  function  was  carefully  and  clearly  pointed  out  by  the 
orators  in  their  pleadings,  who  were  the  beft  authorities  in 
thofe  cafes,  where  the  queftion  related  to  forms  of  lav;,  and 
methods  of  proceeding  in  judicial  affairs  and  criminal  proceis. 

The  prefidents  of  the  courts  in  criminal  trials  at  Athens 
were  the  nine  archons,  or  chief  magiftrates,  of  which  whoever 
prefided  was  called  yiy,^ov  or  prelident  of  the  court, 

i  hefe  nine  prefided  in  different  caufes  peculiar  to  each  ju- 
rifdiftion.  The  arclion,  properly  fo  called,  had  belonging 
to  his  department  all  pupillary  and  heritable  cafes ;  the 
/ ixcnxw ;  or  rex  facrorum ,  the  chief  priefl,  all  cafes  where 
religion  was  concerned  ;  the  polemarchus,  or  general,  the 
affairs  of  the  army  and  all  military  matters  ,*  and  the  fix, 
the  fm other :e,  the  other  ordinary  fuits. 

Wherever  then  the  or  judicial  men,  are 

addreffed  by  the  Greek  orators  in  their  ipeeches,  they  are 
not  to  be  underftood  to  be  the  prefiding  magiftrates,  but 
another  chfs  of  men,  who  were  to  inquire  into  the  flate 
of  the  caufe  before  them,  by  witneffes  and  other  methods  of 
coming  at  tiuth  ;  and  after  inquiry  made  and  witneffes 
heard,  to  report  their  opinion  and  verditl  to  the  prelident, 
who  was  to  declare  it. 

The  leveral  fteps  and  circumftances  attending  this  judicial 
proceeding  are  fo  iimilar  to  the  forms  obferved  by  our  jury, 
that  the  learned  reader,  for  fuch  I  muff  fuppofe  him,  can¬ 
not  doubt  but  that  the  nature,  intent,  and  proceedings  of 
the  'uar giov  among  the  Greeks  were  the  fame  with  the  Eng- 
lifh  jury ;  namely,  for  the  prote&ion  of  the  lower  people 
from  the  power  and  oppreffion  of  the  great,  by  adminiftering 
equal  law*  and  juftice  to  all  ranks  ;  and  therefore  when  the 
Greek  orators  directed  their  fpeeches  to  the  liltara', 

as  we  fee  in  Demoilhenes,  ATchines,  and  Lyiias,  we  are  to 
under  Hand  it  in  the  fame  fenfe  as  when  our  lawyers  at  the 
bar  fay,  Gentlemen  of  the  jury. 

So  likewife  among  the  Romans,  the  judices ,  in  their 
pleadings  at  the  bar,  never  lignified  judges  of  the  bench,  or. 
prefidents  of  the  court,  but  a  body  or  order  of  men,  whofe 
office  in  the  courts  of  judicature  was  diftinCt  from  that  of 
the  praetor  or  judex  quejtionis,  which  anfvvered  to  our  judge 
ot  the  bench,  and  was  the  fame  with  the  archon,  or  »/<*** 

«Ti Karifi*,  of  the  Greeks :  whereas  the  duty  of  the  judices 
confuted  in  being  impannelled,  as  we  call  it,  challenged,  and 
fwore  to  try  uprightly  the  cate  before  them ;  and  when 
they  had  agreed  upon  their  opinion  or  verdkft,  to  deliver  it 
to.  the  prefident  who  was  to  pronounce  it.  This  kind  ot 
judicial  procefs  was  firft  introduced  into  the  Athenian  poli¬ 
ty  by  Solon,  and  thence  copied  into  the  Roman  republic,  as 
probable  means  of  procuring  juft  judgment,  and protedinfg 
the  lower  people  from  the  oppreffion  or  aibitrary  dedfions 
of  their  fuperiors. 

When  the  Romans  were  fettled  in  Britain  as  a  province, 
they  carried  with  them  their  ju>  a  and  injhtutay  their  laws 
and  cuftoms,  which  was  a  practice  effential  to  all  colonies  ; 
hence  the  Britons,  and  other  countries  of  Germany  and 
Gaul,  learned  from  them  the  Roman  laws  and  cuftoms  ;  and 
upon  the  irruption  of  the  northern  nations  into  the  fouthern 
kingdoms  of  Europe,  the  laws  and  infhtutions  of  the  Ro¬ 
mans  remained,  when  the  power  that  introduced  them  was 

with- 
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withdrawn  :  and  Montefqiueu  tells  us,  that  under  the  firft;  appear  upon  the  day  appointed 
about  the  fifth  century,  the  Ra 


race  of  kings  in  France, 
mans  that  remained,  and  the  Burgundians  their  new  matters, 
Jived  together  under  the  fame  Roman  laws  and  police,  and 
particularly  the  fame  forms  of  judicature.  How  rcafonable 
then  is  it  to  conclude,  that  in  the  Roman  courts  of  judica¬ 
ture  continued  among  the  Burgundians,  the  form  of  a  jury 
remained  in  the  fame  ftate  it  was  ufed  at  Rome-  It  is  cer¬ 
tain,  Montefquieu,  fpeaking  of  thofe  times,  mentions  the 
pains  or  hommes  de  ff,  homagers  or  peers,  which  in  the 
fame  chapter  he  calls  juges,  judges  or  jurymen :  fo  that  we  hence 
fee  how  at  that  time  the  hommes  defef,  or  “  men  of  the  fief,” 
were  called  peers,  and  thofe  peers  were juges  or  jurymen,  i  hefe 
were  the  fame  as  are  called  in  the  laws  of  the  confeffor  pers 
de  la  tenure ,  the  “  peers  of  the  tenure,  or  homagers,”  out  of 
whom  the  jury  of  peers  were  cliofen,  to  try  a  matter  in  dif- 
pute  between  the  lord  and  his  tenant,  or  any  other  point  of 
controverfy  in  the  manor.  Solikewife  in  all  other  parts  of. 
Europe,  where  the  Roman  colonies  had  been,  the  Goths 
fucceeding  them,  continued  to  make  ufe  of  the  fame  laws 
9*  d  inttitutions,  which  they  found  to  be  ettablifhed  there  by 
the  fir  ft  conquerors.  This  is  a  much  more  natural  way  of 
accounting  for  the  origin  of  a  jury  in  Europe,  than  having 
recourfe  to  the  fabulous  ftory  of  Woden  and  his  favage  Scy¬ 
thian  companions,  as  the  firft  introducers  of  fo  humane  and 
beneficent  an  inftitution.” 

Trials  by  jury  in  civil  caufes  are  of  two  kinds;  extraor¬ 
dinary  and  ordinary . 

1.  The  firft  fpecies  of  extraordinary  trial  by  jury  is  that 
of  the  grand  affife,  which  was  inftituted  by  king  Henry  II. 
in , parliament,  byway  of  alternative  offered  to  the  choice  of 
the  tenant  or  defendant  in  a  writ  of  right,  inftead  of  the 
barbarous  and  unchriftian  cuftom  o  duelling.  For  this 
purpofe  a  writ  de  magna  qffifa  tligenda  is  diieded  to  the 
fheriff,  to  return  four  knights,  who  are  to  elect  and  choofc 
12  others  to  be  joined  with  them  ;  and  thele  all  together 
form  the  grand  affife,  or  great  jury,  which  is  to  try  the 
matter  oi  right,  and  muff  now  confilt  of  1 6  jurors.  Ano¬ 
ther  fpecies  of  extraordinary  juries  is  the  jury  to  try  an  at¬ 
taint  ;  which  is  a  proceis  commenced  againft  a  former  jury 
for  bringing  a  fall  e  verdid.  Seethe  article  Attaint. 

2.  With  regard  to  the  ordinary  trial  by  jury  in  civil 
cafes,  the  molt  clear  and  perfpicuous  way  of  treating  it  will 
be  by  following  the  order  and  courfe  of  the  proceedings 
themfelves. 

When  therefore  an  iffue  is  joined  by  thefe  v/ords,  u  And 
tins  the  faid  A  prays  may  be  inquired  of  by  the  country 
or,  “  And  of  this  he  puts  himfelf  upon  the  country,  and  the 
faid  B  does  the  like  the  court  awards  a  writ  of  venire 
facias  upon  the  roll  or  record,  commanding  the  fheriff 
“  that  he  caufe  to  come  here,  on  inch  a  day,  twelve  free 
and  lawful  men,  lileres  et  legales  homines ,  of  the  body  of  his 
county,  by  whom  the  truth  of  the  matter  may  be  better 
known,  and  who  are  neither  of  kin  to  the  aforefaid  A  nor 
the  aforefaid  B,  to  recognize  the  truth  of  the  iffue  between 
the  faid  parties.”  And  luch  writ  is  accordingly  iffued  to 
the  fheriff.  It  is  made  returnable  on  the  laft  return  of  the 
fame  term  wherein  iffue  is  joined,  viz.  hilary  or  trinity  terms; 
which,  from  the  making  up  of  the  iffues  therein,  are  ufual- 
ly  called  ijfuable  terms .  And  he  returns  the  names  of  the 
jurors  in  a  panel  (a  little  pane  or  oblong  piece  of  parch¬ 
ment)  annexed  to  the  writ.  This  jury  is  not  fummoned, 
and  therefore  not  appearing  at  the  day  muft  unavoidably 
make  default.  For  which  reafon  a  compulhve  procefs  is 
now  awarded  againft  the  jurors,  called  in  the  common  pleas 
a  writ  of  habeas  corpora  jurat  .rum,  and  in  the  King's  Bench 
diftringasy  commanding  the  fheriff  to  have  their  bodies,  or 
to  diftrain  them  by  their  lands  and  goods,  that  they  may 
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the  roll  of  record  is,  “  That  the  jury  is  refpited,  through  —v* 
defedof  the  jurors,  till  the  firft  day  of  the  next  term,  then 
to  appear  at  Weftminfter  ;  unlefs  before  that  time,  viz.  on 
Wednefday  the  fourth  of  March,  the  juft  ices  of  our  lord 
the  king  appointed  to  take  affixes  in  that  county  ftiall  have 
come  to  Oxford,  that  is,  to  the  place  afiigned  for  holding 
the  affizes.  Therefore  the  fheriff  is  commanded  to  have 
their  bodies  at  Weftminfter  on  the  laid  firft  day  of  next 
term,  or  before  the  faid  juftices  of  affize,  if  before  that  time 
they  come  to  Oxford,  viz.  on  the  fourth  of  March  afore¬ 
faid.”  And  as  the  judges  are  hire  to  come  and  open  the 
circuit-commifiions  on  the  day  mentioned  in  the  writ,  the 
fheriff  returns  and  fummons  this  jury  to  appear  at  the  afiizes; 
and  there  the  trial  is  had  before  the  juftices  of  affize  and 
niji  prius :  among  whom  (as  hath  been  faid*)  are  ufually  *  ^ee  the 
two  of  the  judges  of  the  courts  at  Weftminfter,  the  whole 
kingdom  being  divided  into  fix  circuits  for  this  purpofe. 

And  thus  we  may  obferve,  that  the  trial  of  common  iffues, 
at  nifi  priusy  was  in  its  original  only  a  collateral  incident  to 
the  original  bufinefs  of  the  juftices  of  affize  ;  though  now, 
by  the  various  revolutions  of  pradice,  it  is  become  their 
principal  civil  employment  ;  hardly  any  thing  remaining  in 
ufe  of  the  real  afiizts  but  the  name* 

If  the  fheriff  be  not  an  indifferent  perfon,  as  if  he  be  a 
party  in  the  (uit,  or  be  related  by  either  blood  or  affinity  to* 
either  of  the  parties,  he  is  not  then  trufted  to  return  the., 
jury  ;  but  the  venire  fhall  be  directed  to  the  coroners,  who- 
in  this,  as  in  many  other  inftances,  are  the  fubftitutes  of  the- 
fheriff  to  execute  procefs  when  he  is  deemed  an  improper 
perlou.  If  any  exception  lies  to  the  coroners,  the  venire  - 
fhall  be  direded  to  two  clerks  of  the  court,  or  two  perfons 
of  the  county  named  by  the  court,  and  fworn.  And  thefe 
two,  who  are  called  elifors ,  or  electors,  fhall  indifferently 
name  the  jury,  and  their  return  is  final ;  no  challenge  being 
allowed  to  their  array. 

Let  us  now  paufe  a  while,  and  obferve  (with  Sir  Mat¬ 
thew  Hale  *),  in  thefe  firft  preparatory  ftages  of  the  trial,  *  Hijti 
how  admirably  tins  conflitution  is  adapted  and  framed  for  C.  JL. 
the  inveftigation  of  truth  beyond  any  other  method  of  trial c- 
in  the  world.  For,  firft,  the  perfon  returning  the  jurors  is 
a  man  ot  fome  fortune  and  confequence ;  that  fo  he  may  be 
not  only  the  lefs  tempted  to  commit  wilful  errors,  but  like- 
wile  be  refponfible  for  the  faults  of  either  himielf  or  his  of¬ 
ficers  :  and  he  is  alfo  bound  by  the  obligation  <of  an  oath 
faithfully  to  execute  his  duty.  Next,  as  to  the  time  of 
their  return  l  the  panel  is  returned  to  the  court  upon  the 
original  venire,  and  the  jurors  are  to  be  fummoned  and 
brought  in  many  weeks  afterwards  to  the  trial,  whereby  the- 
parties  may  have  notice  of  the  jurors,  and  of  their  fufficien- 
cy  or  inefficiency,  charaders,  connnedions,  and  relations,, 
that  fo  they  may  be  challenged  upon  juft  caufe  ;  while,  at 
the  lame  time,  by  means  of  the  compulfory  procefs  (of  dl - 
Jlringus ,  or  habeas  corpora )  the  caufe  is  not  like  to  be  retard¬ 
ed  through  defed  of  jurors.  Thirdly,  as  to  the  place  of 
their  appearance  :  which  in  caufes  of  weight  and  confe¬ 
quence  is  at  the  bar  of  the  court  ;  but  in  ordinary  cafes  at 
the  affiits,  held  in  the  county  where  the  caufe  of  adion 
arifes,  and  the  witneffes  and  jurors  live :  a  provifion  moft  ex¬ 
cellently  calculated  for  the  laving  of  expence  to  the  parties.. 

For  though  the  preparation  of  the  caufes  in  point  of  plead¬ 
ing  is  tranfaded  at  Weftminfter,  whereby  the  order  and 
uniformity  of  proceeding  is  preferved  throughout  the  king¬ 
dom,  and  multiplicity  of  forms  is  prevented  ;  yet  this  is  no 
great  charge  or  trouble,  one  attorney  being  able  to  tranfad 
the  bufineis  of  clients.  But  the  troublefome  and  molt 
expenfive  attendance  is  that  of  jurors  and  witneffes  at  the 
trial ;  which  therefore  is  brought  home  to  them,  in  the 
4  county 
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county  where  moil  of  them  inhabit.  Fourthly,  the  pcrfons 
before  whom  they  are  to  appear,  and  before  whom  the  trial 
is  to  be  held,  are  the  judges  of  the  fupeiior  court,  if  it  be  a 
trial  at  bar;  or  the  judges  of  affize,  delegated  from  the  courts 
at  Weftminfter  by  the  king,  if  the  trial  be  held  in  the  coun¬ 
try  :  perlorvs,  whofe  learning  and  dignity  fecure  their  jurif- 
•didlion  from  contempt,  and ‘the  novelty  and  very  parade  of 
whofe  appearance  have  no  fmall  influence  upon  che  multi¬ 
tude.  The  very  point  their  being  flranger3  in  the  coun¬ 
ty  is  or  infinite  fervice,  in  preventing  tliofe  factions  and 
parties  which  would  intrude  in  every  caufe  of  moment,  were 
it  tried  only  before  perfons  refident  on  the  fpot,  as  juflices 
of  the  peace,  and  the  like.  And  the  better  to  remove  all  fuf- 
picion  of  partiality,  it  was  wifely  provided  by  the  flatutes 
4  Edw.  III.  c.  2.  8  Ric.  fl.  c.  2.  and  33  Hen.  VIII.  c*  24. 
that  no  judge  of  afTife  fhould  hold  pleas  in  any  county  where¬ 
in  he  was  born  or  inhabits.  And  as  this  conftitution  pre¬ 
vents  party  and  fa&ion  from  intermingling  in  the  trial  of 
right,  fo  it  keeps  both  the  rule  ar.d  the  adminiftration  of 
the  laws  uniform.  Thefe  jnftices,  though  thus  varied  and 
fhifted  at  every  aftifes,  are  all  fWorn  to  the  fame  laws,  have 
had  the  fame  education,  have  purified  the  fame  ftudies,  con 
verfe  and  confult  together,  communicate  their  decifions  and 
refolntions,  and  prefide  in  thofe  courts  which  are  mutually 
connected,  and  their  judgments  blended  together,  as  they 
are  interchangeably  courts  of  appeal  or  advice  to  each  other. 
And  hence  their  adminiftration  of  juflice,  and  condudl  of 
trials,  are  confonant  and  uniform  ;  whereby  that  coniufton 
and  contrariety  are  avoided,  which  would  naturally  arii'e 
from  a  variety  of  uncommumcating  judges,  or  from  any 
provincial  eftablifhment.  But  let  us  now  return  to  the  af¬ 
fixes. 

When  the  general  day  ©f  trial  is  fixed,  the  plaintiff  or  his 
attorney  muft  bring  down  the  record  to  the  affixes,  and  en¬ 
ter  it  with  the  proper  officer,  in  order  to  its  being  called  on 
in  courfe. 

Thefe  fteps  being  taken,  and  the  caufe  called  on  in  court, 
the  record  is  then  handed  to  the  judge,  to  perufe  and  ob- 
ferve  the  pleadings,  and  what  iffues  the  parties  are  to  main¬ 
tain  and  prove,  while  the  jury  is  called  and  fworn.  To  this 
end  the  fheriff  returns  his  compulfive  procefs,  the  writ  of 
habeas  corpora ,  or  diftringas ,  with  the  panel  of  jurors  annex¬ 
ed,  to  the  judge’s  officer  in  court. 

The  jurors  contained  in  tlve  panel  are  either  fpecial  or 
common  jurors.  Special  juries  were  originally  introduced 
in  trials'  at  bar,  when  the  caufes  were  of  too  great  nicety  for 
the  difeufliou  of  ordinary  freeholders  ;  or  where  the  fheriff 
was  fufpe&ed  of  partiality,  though  not  upon  fuch  appa¬ 
rent  caufe  as  to  warrant  an  exception  to  him.  He  is  in 
fuch  cafes,  upon  motion  in  court,  and  a  rule  granted  there¬ 
upon,  to  attend  the  prothonotary  or  other  proper  officer 
with  his  freeholder’s  book ;  and  the  officer  is  to  take  indif¬ 
ferently  48  of  the  principal  freeholders,  in  the  prefer.ee  of 
the  attorneys  on  both  Tides  :  who  are  each  of  them  to  ftrike 
off  12,  and  the  remaining  24  are  returned  upon  the  panel. 
By  the  flatute  3  Geo.  II.  c.  25.  either  party  is  entitled 
upon  motion  to  have  a  fpecial  jury  flruck  upon  the  trial  of 
any  iffue,  as  well  at  the  affixes  as  at  bar,  he  paying  the 
extraordinary  expence,  unlefs  the  judge  will  certify  (in  pur- 
fuance  of  the  flatute  24  Geo.  II.  c.  18.)  that  the  caufe  re¬ 
quired  fuch  fpecial  jury. 

A  common  jury  is  one  returned  by  the  fheriff  according 
to  the  directions  of  the  flatute  3  Geo.  II.  c.  25.  which  ap. 
points,  that  the  fneriff  or  officer  fhall  not  return  a  feparate 
panel  for  every  feparate  caufe,  as  formerly  ;  but  one  and  the 
fame  panel  for  every  caufe  to  be  tried  at  the  fame  affixes, 
containing  not  lefs  than  48,  nor  more  than  72,  jurors  :  and 
that  their  names  being  written  on  tickets,  fhall  be  put  into 


a  box  of  glafs  ;  and  when  each  caufe  is  called,  1 2  of  thefe 
perfons,  whofe  names  fhall  be  firft  drawn  out  of  the  box, 
fhall  be  fworn  upon  the  jury,  unlefs  abfent,  challenged,  or 
excufed  ;  or  unlefs  a  previous  view  of  the  meffuages,  lands, 
or  place  in  queftion,  fhall  have  been  thought  neceffary  by 
the  court  ;  in  which  cafe,  fix  or  more  of  the  jurors  return¬ 
ed,  to  be  agreed  on  by  the  parties,  or  named  by  a  judge 
or  other  proper  officer  of  the  court,  fhall  be  appointed  by 
fpecial  writ  of  habeas  corpora  or  dj/hiagas,  to  have  the  mat¬ 
ters  in  queftion  fhown  to  them  by  two  perfons  named  in 
the  writ ;  and  then  fuch  of  the  jury  as  have  had  the  view,  or 
fo  many  of  them  as  appear,  fhall  be  fworn  on  the  in- 
queft  previous  to  any  other  jurors.  Thefe  aCls  are  well 
calculated  toreftrain  any  fufpicion  of  partiality  in  the  fhe¬ 
riff,  or  any  tampering  with  the  jurors  when  returned. 

As  the  jurors  appear  when  called,  they  fhall  be  fworn, 
unlefs  challenged  by  either  party.  See  the  article  Chal¬ 
lenge. 

If  by  means  of  challenges  or  other  caufe,  a  fufficient  num* 
ber  of  unexceptionable  jurors  doth  not  appear  at  the  trial, 
either  party  may  pray  a  ta/es. 

A  tales  is  a  fupply  of  fuch  men  as  are  fummoned  upon 
the  firft  panel,  in  order  to  make  up  the  deficiency.  For  this 
purpofe  a  writ  of  decern  tales ,  otto  tales ,  and  the  like,  was 
wont  to  be  ifiued  to  the  fheriff  at  common  law,  and  mufl  be 
ft  ill  io  done  at  a  trial  at  bar,  if  the  jurors  make  default. 
But  at  the  affizes,  or  nifi  prius ,  by  virtue  of  the  flatute  35 
Hen.  VIII.  c.  6.  and  other  fubfequent  flatutes,  the  judge 
is  empowered  at  the  prayer  of  either  party  to  award  a  tales 
de  clrcumjl  ant  thus  of  perfons  prefent  in  court,  to  be  joined 
to  the  other  jurors  to  try  the  caufe  ;  who  are  liable,  how¬ 
ever,  to  the  fame  challenges  as  the  principal  jurors.  This 
is  ufually  done  till  the  legal  number  of  x  2  be  completed  ; 
in  which  patriarchal  and  apoftolical  number  Sir  Edward 
Coke  hath  d  if  covered  abundance  of  myftery. 

When  a  fulficient  number  of  perfons  impanelled,  or  tales¬ 
men  appear,  they  are  then  feparately  fworn,  well  and  truly 
to  try  the  iffue  between  the  parties,  and  a  true  vcidi6l  to 
give  according  to  the  evidence  ;  and  hence  they  are  deno¬ 
minated  “  the  jury  J  jurat  a,  and  “  jurors,”  fc,  juratores. 

The  jury  are  now  ready  to  hear  the  merits ;  and  to  fix 
their  attention  the  clofer  to  the  fads  which  they  are  impa¬ 
nelled  and  fworn  to  try,  the  pleadings  are  opened  to  them 
by  counfel  on  that  fide  which  holds  the  affirmative  of  the 
queftion  in  iffue.  For  the  iffue  is  faid  to  lie,  and  proof  is 
always  firft  required  upon  that  fide  which  affirms  the  matter 
in  auellion  :  in  which  our  law  agrees  with  the  civil,  ei  in - 
cumbit  prolatio  qui  dicity  non  qui  negal  ;  cum  per  rerum  natu - 
ram  fatium-tiegantis  probatio  nulla  Jit,  The  opening  couniel 
briefly  informs  them  what  has  been  tranfaded  in  the  court 
above  ;  the  parties,  the  nature  of  the  adion,  the  declaration, 
the  plea,  replication,  and  other  proceedings ;  and  laltly, 
upon  what  point  the  iffue  is  joined,  which  is  there  fent 
down  to  be  determined.  Inftead  of  which,  formerly  the 
whole  record  and  procefs  of  the  pleadings  were  read  to  them 
in  Englifh  by  the  court,  and  the  matter  of  iffue  clearly  ex¬ 
plained  to  their  capacities.  The  nature  of  the  cafe,  and 
the  evidence  intended  to  be  pi od need,  are  next  laid  before 
them  by  counfel  alfo  on  the  fame  fide  ;  and  when  their  evi¬ 
dence  is  gone  through,  the  advocate  on  the  other  fide  opens 
the  adverfe  cafe,  and  fupports  it  by  evidence  ;  and  then 
the  party  which  began  is  heard  by  way  of  reply.  See. 
Pleadings. 

Evidence  in  the  trial  by  jury  is  of  two  kinds  ;  cither  that 
which  is  given  in  proo' ,  or  that  which  the  jury  may  receive 
by  their  own  private  knowledge.  Ihe  former,  or  proofs, 
(to  which  in  common  fpeech  the  name  of  evidence  is  ulually 
confined)  are  either  written  or  parol ;  that  is,  by  word  of 

mouth. 
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which  exceptions  are  publicly  flated,  and  by  the  judge  are  ^ 
openly  and  publicly  allowed  or  difallowed,  in  the  face  of  the 
country  :  which  mull  curb  any  fecret  bias  or  partiality 
that  might  atife  in  his  own  breaft. 

When  the  evidence  is  gone  through  on  both  Tides,  the 
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mouth.  Written  proofs,  or  evidence,  are,  u  Records ;  and 
2.  Ancient  deeds  of  30  years  handing,  which  prove  them- 
f  elves ;  but,  3.  Modern  deeds;  and,  4.  Other  writings, 
mud  be  atteiled  and  verified  by  parol  evidence  of  witneffes. 

With  regard  to  parol  evidence  or  witneffes  ;  it  mud  firff  be  . . . .  -  «  .  -  .  r 1  .  1  oll 

remembered,  that  there  is  a  procefs  to  bring  them  in  by  judge,  in  the  prefence  of  the  par  les,  ie  coun  , •  1 

;  which  commands  them,  lay-  others,  fums  up  the  whole  to  the  jury  ;  omitting  all  fuperflu- 
r  at  the  trial  on  ous  circumftances,  obferving  wherein  the  main  queition  and 
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writ  of  fubpann  ad  tejlificanclum 
ing  afide  all  pretences  and  exctffes,  to  appea 
pain  of  100  1.  to  be  forfeited  to  the  king  ;  to  whieh  the  fta- 
tute  5  Eliz.  c.  9.  has  added  a  penalty  of  10 1.  to  the  party 
aggrieved,  and  damages  equivalent  to  the  lofs  fuilained  by 
want  of  his  evidence.  But  no  witnefs,  unlefs  his  reafon 
able  expences  be  tendered  him,  is  bound  to  appear  at 
all  ;  ror,  if  he  appears,  is  he  bound  to  give  evidence  till  fuch 
charges  are  actually  paid  hnn  ;  except  he  relides  within  the 
bills  ot  mortality,  and  is  fummoned  to  give  evidence  within 
tire  fame.  T  ins  cowpuliory  procefs,  to  hriiti  in  unwilling 
witncf.es,  and  the  additional  terrors  or  an  attachment  111  cafe 
of  difobedience,  are  of  excellent  ule  in  the  thorough  invefii- 
gationof  truth  :  and,  noon  the  fame  principle,  in  the  Athe¬ 
nian  courts,  the  witneffes  wl  10  were  fiunmoned  to  attend  the 
trial  had  their  choice  of  three  tilings  :  either  to  fvvear  to  the 
tmth  of  the  fadt  in  queftion,  to  deny  or  abjure  it,  or  the  to 
pay  a  hue  of  TOGO  drachmas. 

All  witneffes,  of  whatever  religion  or  counter,  that  have 
the  ufe  of  their  reafon,  are  to  be  received  and  examined,  ex¬ 
cept  fuch  as  are  infamous,  or  inch  as  are  interefted  in  the 
event  of  the  caufe.  All  others  are  competent  witneffes  ; 
though  the  jury  from  other  cireumffances  will  judge  of  their 
credibility.  Infamous  perlons  aie  fuch  as  may  be  challen¬ 
ged  as  jurors,  propter  del'tlum  :  and  therefore  never  fhall  be 
admitted  to  give  evidence  to  inform  that  jury,  writh  whom 
they  were  too  fcandalous  to  affociate.  Interefted  witneffes 
may  be  examined  uoon  a  voir  dire,  if  fufpedled  to  be  fecretly 
concerned  in  the  event  ;  or  their  intereR  may  be  proved  in 
com  t.  Which  laft  is  the  only  method  of  fupporting  ail 
objection  to  the  former  clafs  ;  for  no  man  is  to  be  examined 
to  prove  his  own  infamy.  And  no  counfel,  attorney,  or 
other  perfon,  intruded  writh  the  fecrets  of  the  caule  by  the 
party  himfek,  fhall  be  compelled,  or  perhaps  allowed,  to 
give  evidence  of  fuch  converfation  or  matters  of  privacy  as 
came  to  his  knowledge  by  virtue  of  fuch  truff  and  confi¬ 
dence  :  but  he  may  be  examined  as  to  mere  matters  of  taft, 
as  the  execution  of  a  deed  or  the  like,  which  might  have 
come  to  his  knowledge  without  being  intrufled  in  the 
caufe. 

One  witnefs  (if  credible)  is  fafneient  evidence  to  a  jury 
of  any  fmgle  fadfc :  though  undoubtedly  the  concurrence  of 
two  or  mote  corroborates  the  proof.  Yet  our  law  eonfiders 
that  there  are  many  tranfadtions  to  which  only  one  perfon 
is  privy  ;  and  therefore  does  not  always  demand  the  tefti- 
mony  of  two.  Pofitive  proof  is  always  required,  where,, 
f  rom  the  nature  of  the  cafe,  it  appears  it  might  poffibly  have 
been  had.  But,  next  to  pofitive  proof,  circumstantial  evi¬ 
dence,  or  the  dodlrine  of  prefumptions,  muff  take  place  :  for 
when  the  fadl  itfelf  cannot  be  demon ffratively  evinced,  that 
which  comes  neareff  to  the  pi  oof  of  the  fadl  is  the  proof  of 
fuch  circiimllances  which  tither  neeeffarily  or  ufually  attend 
inch  fabfs  ;  and  thefe  art  called  prefumptions ,  which  are  only 
to  be  relied  upon  till  the  contrary  be  a  (finally  proved. 

The  oath  admin iffered  to  the  witnefs  is  not  only  that 
what  he  depofts  fhall  be  true,  but  that  lie  fhall  alfo  depofe 
the  whole  truth  :  fo  that  he  is  not  to  coneeal  any  part  of 
what  he  knows,  whether  interrogated  particularly  to  that 
point  or  not.  And  all  this  evidence  is-  to  be  given  in  open 
court,  in  the  prefence  of  the  parties,  their  attorneyvS,  the 


principal  iffue  lies,  Rating  what  evidence  has  been  given  to 
iupport  it,  with  fuch  remarks  as  he  thinks  neceffary  for  their 
diredlion,  and  giving  them  his  opinion  in  matters  of  law  ari* 
fing  upon  that  evidence. 

The  jury,  after  the  proofs  are  fummed  up,  unlefs  the  cafe 
be  very  clear,  withdraw  from  the  bar  to  confider  of  their 
verdidl ;  and  in  order  to  avoid  intemperance  and  caufelefs- 
delay,  are  to  be  kept  without  meat,  drink,  fire,  or  candle, 
unlefs  by  permiffion  of  the  judge,  till  they  are  unanimouf- 
ly  agreed.  A  method  of  accelerating  unanimity  not  wholly 
unknown  in  other  conffitutious  of  Europe,  and  in  matteia 
of  greater  concern.  I' or  by  the  golden  bull  of  the  em¬ 
pire,  if,  after  the  congrefs  is  opened,  the  eledlors  delay  the 
election  of  a  king  of  the  Romans  for  30  days,  they  fhall  be 
fed  only  with  bread  avid  water  till  the  fame  is  accomplifhed- 
But  if  our  juries  eat  or  drink  at  all,  cr  have  any  eatables 
about  them,  without  confent  of  the  court,  and  before  ver- 
dift,  it  is  Hneable  ;  and  if  they  do  fo  at  his  char  e  for  whom 
they  afterwards  find,  it  will  fef  afide  the  verdidl.  Alfo,  if 
they  fpeak  with  either  of  the  parties  or  their  agents  after 
they  are  gone  from  the  bar,  or  if  they  receive  any  trefh  evi¬ 
dence  in  private,  or  if,  to  prevent  diiputes,  they  caff  lots  for 
whom  they  jhall  find,  any  of. thefe  circumftances  will  en¬ 
tirely  vitiate  the  verdidl.  And  it  has  been  held,  that  if  the 
jurors  do  not  agree  in  their  verdict  before  the  judges  are 
about  to  leave  the  town,  though  they  are  not  to  be  threat¬ 
ened  or  imprifoned,  the  judges  are  not  bound  to  wait  tor 
them,  but  may  carry  them  round  the  circuit  from  town  to 
town  in  a  cart.  This  nccefDty  of  a  total  unanimity  feems 
to  be  peculiar  to  our  own  conllitution  ;  or  at  leail,  in  the 
nembda  or  jury  of  the  ancient  Ooths,  there  was  required, 
(even  in  enminal  cafes)  only  the  confent  ot  the  major  part; 
and  in  cafe  of  an  equality,  the  defendant  was  held  to  be  ac¬ 
quitted. 

When  they  are  all  unanimoufly  agreed,  the  jury  return, 
back  to  the  bar  ;  and  be; ore  they  deliver  their  verdict,  the 
plaintiff  is  bound  to  appear  in  court,  by  himlelf,  attorney, 
or  counfel,"  in  order  to  aniwer  the  amercement  to  which  by. 
the  old  law  he  is  liable,  in  cafe  he  fails  in  his  fuit,  as  a  pu- 
niih merit  for  his  falfe  claim.  To  be  amerced,  or  a  mercie* 
is  to  be  at  the  king’s  mercy  with  regard  to  the  fine  to  be. 
impofed  ;  in  mi f tricar dia  doinini  regh  pro  falfo  clamore  Juo. 
The  amercement  is  difufed,  but  the  form  Rill  continues;  and 
if  the  plaintiff  does  not  appear,  no  verdidt  can  be  given  ;  but 
the  plaintiff  is  faid  to  be  nonfuit,  non  Jequitur  clamorem  fuum. 
Therefore  it  is  nfual  for  a  plaintiff,  when  he  or  his  cou,nfel 
perceives  that  he  has  not  given  evidence  fufllcient  to 
maintain  his  iffue,  to  be  voluntarily  nonfuited,  or  with¬ 
draw  himfdf:  whereupon  the  crier  is  ordered  to  call  the 
plaintiff ;  and  if  neither  he,  nor  any  body  for  him,  appears, 
he  is  nonfuited,  the  jurors  are  difeharged,  the  adlion  is  at  an 
end,  and  the  dtfendant  fhall  recover  his  coaffs.  The  reafon 
cf  this- practice  is,  that  a  nonfuit  is  more  eligible  for  the 
plaintiff  than  a  verdiCl  agamit  him  :  for  after  a  nonfuit*. 
which  is  only  a  default,  he  may  commence  the  fame  fuit 
again  for  the  fame  caufe  of  adlion  ;  but  after  a  verdict  hr.d, 
and  judgment  consequent  thereupon,  he  is  for  ever  barred 
from  attacking  the  defendant  upon  the  fame  ground  of  com* 


counfel,  and  all  byffanders  ;  and  before  the  judge  and  jury  :  plaint.  But  in  cafe  the  plaintiff  appears,  the  jury  by  their 
each  party  having  liberty  to  except  to  its  competency,,  foreman  deliver  in  their  verdidL- 


A 


Trial. 


court  : 
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A  verdift,  we  (Mum ,  is  either  privy  or  public.  A  pri-  fa  a  of  his  oppreffion  muft  be  examined  and  decided  by  \i 
vj  verdia  is  when  the  judge  hath  left  or  adjourned  the  indifferent  men  not  appointed  till  the  Lour  of  trial  ;  and 

that  when  once  the  faft  is  afcertained,  the  law  muft  of  conrfe 
redrefs  it.  This  therefore  prelerves  in  the  hands  of  the 
people  that  fhare  which  they  ought  to  have  in  the  admini- 
ft ration  of  public  juftice,  and  prevents  the  encroachments  of 
the  more  powerful  and  wealthy  citizens. 

Criminal  Trials .  The  regular  and  ordinary  method  of  pro¬ 
ceeding  in  thecourts  of  criminal  jurifdidion  maybe  diftributed 
under  1 2  general  heads,  following  each  other  in  a  progreflive 
order:  viz.  i.Arreft;  2. Commitment  andbail ;  3. Profecution; 
4.  Procefs  ;  5.  Arraignment,  and  its  incidents  ;  6.  Plea,  and 
iftue  ;  7.  Trial,  and  conviftion ;  8.  Clergy;  9.  Judgment, 
and  its  conlequences  ;  10.  Reverfal  of  judgment ;  1 1.  Re. 
prieve,  or  pardon;  1  2.  Execution.  See  Arrest,  Com¬ 
mitment,  Presentment,  Indictment,  Information, 
Appeal,  Process  upon  an  Indictment,  Arraignment,  and 
Plea  ;  in  which  articles  all  the  forms  which  precede  the 
trial  are  defcribed,  and  are  here  enumerated  in  the  proper 
order. 

The  feveral  methods  of  trial  and  conviftion  of  offenders, 
eftablifhed  by  the  laws  of  England,  were  formerly  more  nu¬ 
merous  than  at  prefent,  through  the  fuperftitiori  of  our  Sa¬ 
xon  anceftors ;  who,  like  other  northern  nations,  were  ex¬ 
tremely  add'fted  to  divination;  a  character  which  Tacitus 
obferves  of  the  ancient  Germans.  They  therefore  invented 
a  confidcrable  number  of  methods  of  purgation  or  trial,  to 
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and  the  jury,  being  agreed,  in  order  to  be  delivered 
from  their  confinement,  obtain  leave  to  give  their  verdift  pri¬ 
vily  to  the  jud.re  out  of  courr:  which  privy  verdict  is  o"  no 
force,  unlefs  afterwards  affirmed  by  a  public  verdift  given 
openly  in  court  ;  wherein  the  jury  may,  if  they  pleaie,  vary 
from  their  privy  verdift.  So  that  the  privy  verdift  is  indeed 
7l  mere  nullity  ;  and  yet  it  is  a  dangerous  praftice,  allowing 
time  for  the  parties  to  tamper  with  the  jury,  and  thererore 
very  feldom  indulged.  .  But  the  only  effeaual  and  legal  ver- 
*  dift  is  the  public  verdia  :  in  which  they  openly  declare  to 
have  found  the  iftue  for  the  plaintiff,  or  for  the  defendant  ; 
and  if  for  the  plaintiff,  they  aftefs  the  damages  alfo  fuftained 
by  the  plaintiff,  in  confequence  of  the  injury  upon  which 
the  aaion  is  brought. 

When  the  jury  have  delivered  in  their  verdia,  and  it  is 
recorded  in  court,  they  are  then  difcharged  ;  and  fo  ends 
the  trial  by  jury :  a  trial  which  ever  has  been,  and  it  is  ho¬ 
ped  ever  will  be,  looked  upon  as  the  glory  of  the  Englifh 
law.  It  is  certainly  the  molt  tranfcendant  privilege  which 
any  fubjeft  can  enjoy  or  wiffi  for,  that  he  cannot  be  affixed 
'either  in  his  property,  his  liberty,  or  his  perfon,  but  by  the 
unanimous  confent  of  1 2  of  his  neighbours  and  equals.  A 
conftitution  that  we  may  venture  to  affirm  has,  under  provi¬ 
dence,  fecured  the  juft  liberties  of  this  nation  for  a  long  fuc- 

t  Monte/-  ceflion  of  ages.  And  therefore  a  celebrated  French  writer  J,  . .  _  ___  ^  uv, 

wh°  concludes,  that  becaufe  Rome,  Sparta,  and  Carthage,  preferve  innocence  from  the  danger  of  falte  witnefles,  and 


have  loft  their  liberties,  therefore  thofe  of  England  in  time 
muft  perifti,  fhould  have  recollefted,  that  Rome,  Sparta,  and 
Carthage,  at  the  time  when  their  liberties  were  loft,  were 
flrangers  to  the  trial  by  jury. 

Great  as  this  eulogium  may  feem,  it  is  no  more  than  this 
admirable  conftitution,  when  traced  to  its  principles,  will  be 
found  in  fober  reafon  to  deferve. 

The  impartial  adminiftration  of  juftice,  which  fecures  both 
our  perfons  and  our  properties,  is  the  great  end  of  civil  fo- 
ciety.  But  if  that  be  entirely  entrufted  to  the  magiftracy, 
a  feleft  body  of  men,  arid  thofe  generally  felefted  by  the 
prince  or  fuch  as  enjoy  the  higheft  offices  in  the  ftate,  their 
deci lions,  in  fpite  of  their  own  natural  integrity,  will  have 
frequently  an  involuntary  bias  towards  thofe  of  their  own 
rank  and  dignity  :  it  is  not  to  be  expefted  from  human  na- 
ture,  that  the  few  fhould  be  always  attentive  to  the  interefts 
and  good  of  the  many.  Oil  the  other  hand,  if  the  power 
ot  judicature  were  placed  at  random  in  the  hands  of  the 
multitude,  their  decifions  would  be  wild  and  capricious,  and 
a  new  rule  of  aft  ion  would  be  every  day  eftablifhed  in  our 
courts.  It  is  wifely  therefore  ordered,  that  the  principles 
and  axioms  of  law,  which  are  general  propofitions  flowing 
from  abftrafted  reafon,  and  not  accommodated  to  times  or  1 
to  men,  fhould  be  depofited  in  the  b  re  ails  .of  the  judges,  to 
be  occafionally  applied  to  fuch  faffs  as  come  properly  afcer¬ 
tained  before  them.  For  here  partiality  can  have  little  fcope; 
the  law  is  well  known,  and  is  the  fame  for  all  ranks  and  de¬ 
grees  :  it  follows  as  a  regular  conclufion  from  the  premiftes 
of  faft  pre-eftablifhed.  But  in  fettling  and  adjufting  a  que- 
ition  of  faft,  when  intruded  to  any  fmgle  magiftrate,  parti¬ 
ality  and  injuftice  have  an  ample  field  to  range  in,  either  by 
boldly  afterting  that  to  be  proved  which  is  not  fo,  or  more 
artfully  by  fuppreffing  fome  circumftances,  llretching  and 
warping  others,  and  diftinguifhing  away  the  remainder. 
Here  therefore  a  competent  number  of  fenfible  and  upright 
jurymen,  chofen  by  lot  from  among  thofe  of  the  middle 
rank,  will  be  found  the  beft  inveftigacors  of  truth,  and  the 
furefl  guardians  o'  public  juftice.  For  the  moft  powerful 
individual  in  the  ftate  will  be  cautions  of  committing  any 
flagrant  invafion  of  another’s  right,  when  he  knows  that  the 


in  confequence  of  a  notion  that  God  would  always  interpofe 
miracnloufly  to  vindicate  the  gulltlefs  ;  as,  1.  13 y  Ordeal  ; 
2.  By  Corsned  ;  3.  By  Battel.  See  thefe  articles. 

4.  A  fourth  method  is  that  by  the  peers  of  Great  Britain , 
in  the  Court  of  Parliament  ;  or  the  Court  of  the  Lord 
High  Steward,  when  a  peer  is  capitally  indifted  ;  for  in 
cafe  of  an  appeal,  a  peer  fhall  be  tried  by  jury.  J  his  differs 
little  from  the  trial  per  putriam ,  or  by  jury  ;  except  that  the 
peers  need  not  all  agree  in  their  verdift  ;  and  except  alfo, 
that  no  fpecial  verdift  can  be  given  in  the  trial  of  a  peer ; 
becaufe  the  lords  of  parliament,  or  the  lord  high  fteward  (if 
the  trial  be  had  in  his  court),  are  judges  fufficiently  compe¬ 
tent  of  the  law  that  may  arife  from  the  faft  ;  but  the  greater 
number,  confiftingof  12  at  the  leaf!,  will  conclude,  and  bind 
the  minority. 

The  trial  by  jury,  or  the  country,  per patriam ,  is  alfo  that 
trial  by  the  peers  of  every  Briton,  which,  as  the  great  bul¬ 
wark  of  his  liberties,  is  fecured  to  him  by  the  great  charter: 
nullus  liber  homo  capita  tur,  vel  imprifonetur ,  out  exulet,  aut  all - 
quo  alio  modo  dejlruatur ,  r.iji  per  legale  judicium  parium  fuorum, 
<oel  per  legem  terra. 

When  therefore  a  prifoner  on  liis  Arraignment  has 
pleaded  not  guilty,  and  for  his  trial  hath  put  liimtelr  upon 
the  country,  which  country  the  jury  are,  the  fheriff  of  the 
county  muft  return  a  panel  of  jurors,  liber  os  tt  leg  alts  homines , 
de  viceneto  ;  that  is,  freeholders  without  juft  exception,  arid 
of  the  vifne  or  neighbourhood  ;  which  is  interpreted  to  be 
of  the  county  where  the  faft  is  committed.  If  the  pro¬ 
ceedings  are  befoie  the  court  of  king’s  bench,  there  is  time 
allowed  between  the  arraignment  and  the  trial,  for  a  jury  to 
be  impanelled  by  writ  of  venire  facias  to  the  fheriff,  as  in  ci¬ 
vil  caufes  ;  and  the  trial  in  cafe  of  a  mifdemeanor  is  had  at 
nif  pt  ius ,  unlefs  it  be  of  fuch  confequence  as  to  merit  a  trial 
at  bar ;  which  is  always  invariably  had  when  the  prifoner  13 
tried  for  any  capital  offence.  But,  before  commiffioners 
of  oyer  and  terminer  and  gaol  deli  very,  the  fheriff,  by  virtue 
of  a  general  precept  direfted  to  him  beforehand,  returns  to 
the  court  a  panel  of  48  jurors,  to  try  all  felons  that  may 
be  called  upon  their  trial  at  that  feffion  ;  and  therefore  it  is 
there  ufual  to  try  all  felons  immediately  or  foon  after  their 
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Trial,  arraignment.  But  it  is  not  cnftomary,  nor  agreeable  td  the 
'  general  courfe  of  proceedings,  unlefs  by  confent  of  parties, 
to  try  perfons  ind idled  of  fmaller  mifdemeanors  at  the  fame 
court  in  which  they  have  pleaded  not  guilty,  or  traverfed 
the  indidlment.  But  they  ufually  give  fecurity  to  the 
court  to  appear  at  the  next  afiifes  or  fefiion,  and  then  and 
there  to  try  the  traverfe,  giving  notice  to  the  profecutor  of 
the  fame. 

In  cafes  of  high-treafon,  whereby  corruption  of  blood  may 
enfue  (except  treafon  in  counterfeiting  the  king’s  coin  or 
feals),  or  mifprifion  of  fuch  treafon,  it  is  ena&ed  by  ftatute 
7  W.  III.  c.  3.  firfi,  that  no  perfon  fhall  be  tried  for  any 
fuch  treafon,  except  an  attempt  to  aflafiinate  the  king,  un¬ 
lefs  the  indidlment  be  found  within  three  years  after  the 
offence  committed :  next,  that  the  prifoner  fhall  have  a  copy 
of  the  indi&ment  (which  includes  the  caption),  but  not  the 
names  of  the  witneffes,  five  days  at  lcafl  before  the  trial, 
that  is,  upon  the  true  conftru&ion  of  the  a£l,  before  his  ar¬ 
raignment  ;  for  then  is  his  time  to  take  any  exceptions  there¬ 
to,  by  way  of  plea  or  demurrer  :  thirdly, 'that  he  Ihall  alfo 
have  a  copy  of  the  panel  of  jurors  two  days  before  his  trial: 
and,  laflly,  that  he  fhall  have  the  fame  compulfive  procefs  to 
bring  in  his  witneffes  for  him,  as  was  ufual  to  compel  their 
appearance  againfl  him.  And  by  flat  11  te  7  Ann.  c.  21. 
(which  did  not  take  place  till  after  the  deceafe  of  the  late 
pretender)  all  perfons  indi&ed  for  high- treafon,  or  mifpri- 
fions  thereof,  fhall  have  not  only  a  copy  of  the  indi&ment, 
but  a  lift  of  all  the  witneffes  to  be  produced,  and  of  the  ju¬ 
rors  impanelled,  with  their  profeffions  and  places  of  abode, 
delivered  to  him  ten  days  before  the  trial,  and  in  the  pre¬ 
fence  of  two  witneffes,  the  better  to  prepare  him  to  make 
bis  challenges  and  defence.  And  no  perfon  indi&ed  for 
felony  is,  or  (as  the  law  (lands)  ever  can  be,  entitled  to  fuch 
copies  before  the  time  of  his  trial. 


When  the  trial  is  called  on,  the  jurors  are  to  be  fworn  as 
they  appear,  to  the  number  of  12,  unlefs  they  are  challenged 
by  the  party. 

Challenges  may  here  be  made,  either  on  the  part  of  the 
king>  or  on  that  of  the  prifoner  ;  and  either  to  the  whole  ar¬ 
ray,  or  to  the  feparate  polls,  for  the  very  fame  reafons  that 
they  may  be  made  in  civil  caufes.  But  in  criminal  cafes, 
or  at  leaft  in  capital  ones,  there  is,  in  favorem  vit^e,  allowed 
to  the  prifoner  an  arbitrary  and  capricious  fpecies  of  chal¬ 
lenge,  to  a  certain  number  of  jurors,  without  lhowing  any 
caufe  at  all ;  which  is  called  a  peremptory  challenge  ;  a  pro- 
vifion  full  of  that  tendernefs  and  humanity  to  prifoners  for 
which  our  Englifh  laws  are  juftly  famous.  This  is  ground¬ 
ed  on  two  reafons.  j.  As  every  one  mult  be  fenfible  what 
hidden  impreffions  and  unaccountable  prejudices  we  are  apt 
to  conceive  upon  the  bare  looks  and  geftures  6f  another ; 
and  how  neceffary  it  is  that  a  prifoner  (when  put  to  defend 
his  life)  ftiouldhave  a  good  opinion  of  his  jury,  the  want  of 
which  might  totally  difconcert  him ;  the  law  wills  not  that 
he.  mould  be  tried  by  any  one  man  againfl  whom  he  lias  con¬ 
ceived  a  prejudice,  even  without  being  able  to  afGgn  a  rea- 
fon  for  fuch  his  diflike.  2.  Becaufe,  upon  challenges  for 
caufe  fhown,  if  the  reafon  afligned  prove  infufficient  to  let 
afide  the  juror,  perhaps  the  bare  queftioning  his  indifference 
may  fometimes  provoke  a  refentment ;  to  prevent  all  ill  con- 
fequences  from  which,  the  prifoner  is  (till  at  liberty,  if  he 
pleafes,  peremptorily  to  fet  him  afide. 

The  peremptory  challenges  of  the  prifoner  muft,  however, 
have  fome  reasonable  boundary  ;  otherwise  he  might  never 
be  tried.  This  reafonable  boundary  is  fettled  by  the  com¬ 
mon  law  to  be  the  number  of  35  ;  that  is,  one  under  the 
number  of  three  full  juries. 

1  \?  rea£on  of  cliaHenges  or  the  default  of  the  jurors,  a 
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fufficient  number  cannot  be  had  of  the  original  panel,  a  tales 
may  be  awarded  as  in  civil  caufes,  till  the  number  of  x  2  is 
fworn,  “  well  and  truly  to  try,  and  true  deliverance  make, 
between  our  fovereign  lord  the  king  and  the  prifoner  whom 
they  have  in  charge  ;  and  a  true  verdidl  to  give,  according 
to  their  evidence.” 

When  the  jury  is  fworn,  if  it  he  a  caufe  of  any  confe- 
quence,  the  Indictment  is  ufually  opened,  and  the  evi¬ 
dence  marfh ailed,  examined,  and  enforced  by  the  counfel 
for  the  crown  or  profecution.  But  it  is  a  fettled  rule  at 
common  law,  that  no  counfel  fhall  be  allowed  a  prifoner  up¬ 
on  his  trial  upon  the  general  iffue,  in  any  capital  crime,  unlefs 
fome  point  of  law  fhall  arife  proper  to  be  debated.  A  rule 
which  (however  it  may  be  palliated  under  cover  of  that 
noble  declaration  of  the  law,  when  rightly  underftood,  that 
the  judge  fhall  be  counfel  for  the  prifoner  ;  that  is,  fhall  fee 
that  the  proceedings  againfl  him  are  legal  and  flridlly  regu¬ 
lar)  feems  to  be  not  at  all  of  a  piece  with  the  reft  of  the 
humane  treatment  of  prifoners  by  the  Englifh  law.  For 
upon  what  face  of  reafon  can  that  afilftance  be  denied  to 
fave  the  life  of  a  man,  which  yet  is  allowed  him  in  profe- 
cutions  for  every  petty  trefpafs  ?  Nor  indeed  is  it,  finally 
fpeaking,  a  part  of  our  ancient  law  ;  for  the  Mirrour,  having 
obferved  the  nccefiky  of  counfel  in  civil  fuits,  “  who  know 
how  to  forward  and  defend  the  caufe  by  the  rules  of  law, 
and  cwftoms  of  the  realm,”  immediately  afterwards  fubjoins, 
4£  and  more  neceffary  are  they  for  defence  upon  indi&ments 
and  appeals  of  felony,  than  upon  other  venial  caufes.”  And, 
to  fay  the  truth,  the  judges  themfelves  are  fo  fenfible  of  this 
defedl  in  our  modern'  practice,  that  they  feldom  fcrnple  to 
allow  a  prifoner  counfel  to  ftand  by  him  at  the  bar,  and  to 
inftrudl  him  what  quellions  to  afk,  or  even  to  afk  queftions 
for  him,  with  regard  to  matters  of  fa£l ;  for  as  to  matters  of 
law  arifing  on  the  trial,  they  are  entitled  to  the  afilftance  of 
counfel.  But  flill  this  is  a  matter  of  too  much  importance 
to  be  left  to  the  good  pleafure  of  any  judge,  and  is  worthy 
the  interpofition  of  the  legiflature  ;  which  has  fhown  its  in¬ 
clination  to  indulge  prifoners  with  this  reafonable  afilftance* 
by  enabling,  in  flatute  7  W.  III.  c.  3.  that  perfons  induc¬ 
ed  for  fuch  high-treafon  as  works  a  corruption  of  the  blood 
or  mifprifion  thereof  (except  treafon  in  counterfeiting  the 
king’s  coins  or  feals),  may  make  their  full  defence  by  conn- 
fel,  not  exceeding  two,  to  be  named  by  the  prifoner,  and  af- 
figned  by  the  court  or  judge  ;  and  this  indulgence,  by  fta- 
tute  20  Geo.  II.  c.  30.  is  extended  to  parliamentary  im¬ 
peachments  for  high-treafon,  which  were  excepted  in  the  for¬ 
mer  a£l. 

.  When  the  evidence  on  both  fides  is  clofed,  the  jury  can¬ 
not  be  difeharged  (unlefs  in  cafes  of  evident  neceflity)  till 
they  have  given  in  their  verdict.  If  they  find  the  prifoner 
not  guilty,  he  is  then  for  ever  quit  and  difeharged  of  the 
accufation,  except  he  be  appealed  of  felony  within  the  time 
limited  by  law.  And  upon  fuch  his  acquittal,  or  difeharge 
for  want  of  profecution,  he  fhall  be  immediately  fet  at  large 
without  payment  of  any  fee  to -the  gaoler.  But  if  the  jury 
find  him  guilty,  he  is  then  faid  to  be  convi&ed  of  the  crime 
whereof  he  Hands  indidled.  See  the  article  Conviction  ; 
and,  fubfequent  thereto,  the  articles  Judgment,  Attaind¬ 
er,  Forfeiture,  Execution,  alfo  Benefit  of  Clergy,  Re¬ 
prieve,  Pardon. 

Trial,  in  Scotland.  See  Scots  Law. 
i  RIANDRIA  (from  tgtis  **  three,”  and  (t  a  man 
or  hufband),”  the  name  of  the  third  clafs  in  Linnaeus’s  fex- 
ual  fyftem,  confifting  of  plants  with  hermaphrodite  dowers* 
which  have  three  ftamina  or  male  organs. 

TRIANGLE;  in  geometry,  a  figure  of  three  Tides  and 
three  angles. 

4  C  TRIBE, 
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Trite  '  TRIBE,  in  antiquity,  a  certain  quantity  or  number  of 
H  perfons,  when  a  divifion  was  made  of  a  city  or  people  into 

TrichecU8  ,  quarters  or  diftrifts.  f 

TRIBRACHYS,  in  ancient -poetry,  afoot  confifting  ot 
three  fyllables,  and  thefe  all  fhort  ;  as,  melius. 

TRIBUNAL,  in  general,  denotes  the  feat  of  a  judge, 
called  in  our  courts  bench . 

TRIBUNE,  among  the  ancient  Romans,  a  magiftrate 
chofen  out  of  the  commons,  to  prote&  them  againft  the  op- 
prefiions  of  the  great,  and  to  defend  the  liberty  of  the  people 
againft  the  attempts  of  the  fenate  and  confuls. 

The  tribunes  of  the  people  were  fir  ft  eftablifhed  in  the 
year  of  Rome  259.  Thefirft  defign  of  their  creation  was  to 
{belter  the  people  from  the  cruelty  of  nfurers,  and  to  engage 
them  to  quit  the  Aventine  mount,  whither  they  had  retired 
in  difplealure. 

Their  number  at  firft  was  hut  two  ;  but  the  next  year, 
under  the  confulate  of  A.  Poflhumius  Aruncins  and  Caf- 
fiius  Vifcellinus,  there  were  three  more  added;  and  this 
num  er  ot  five  wa3  afterwards  increafcd  by  L.  Trebonius 
to  ten. 

Military  Tribune,  an  officer  in  the  Roman  army,,  com¬ 
mander  in  chief  over  a  body  of  forces,  particularly  the  divifion 
of  a  legion  ;  much  the  fame  with  our  colonel,  or  the  French 
maitre  de  camp. 

TRIBUTARY,  one  who  pays  tribute  to  another,  in  or¬ 
der  to  live  in  peace  with  him  or  (hare  in  his  prote&ion. 

TRIBUTE,  a  tax  or  impofl  which  one  prince  or  (late 
is  obliged  to  pay  to  another  as  a  token  of  dependence,  or  in 
virtue  of  a  treaty,  and  as  a  purchafe  of  peace. 

TRICEPS,  in  anatomy.  See  there,  Table  of  the  Mus¬ 
cles.  ... 

TRICHECUS,  Walrus;  a  genus  of  aquatic  animals 
belon  -ing  to  the  clafs  mammalia^  and  order  of  bruta,  TL  his 
genus  has  no  fore-teeth,  when  full  grown  :  has  two  great 
tufks  in  the  upper  jaw,  which  point  downwards  :  has  grin¬ 
ders  on  each  fide  in  both  jaws,  which  are  compofed  of  fur¬ 
rowed  bones.  The  body  is  oblong  ;  the  lips  arc  doubled  ; 
and  the  hind  legs  are  ftretched  backwards,,  and,  as  it 
were,  bound  together,  forming  a  kmd  of  tail  fitted  for 
fwimming.  There  are  three  fpecies;  the  rofmarus,  dugon, 
and  manatus. 

I.  The  rofmarus ,  morfe,  or  fea-horfe,  has  a  round  head  ; 
fmall  mouth  ;  very  thick  lips,  covered  above  and  below  with 
pellucid  briftles  as  thick  as  a  ftraw  ;  fmall  fiery  eyes  ;  two 
fmall  orifices  inftead  of  ears  ;  fhort  neck  ;  body  thick  in  the 
middle,  tapering  towards  the  tail ;  {kin  thick,  wrinkled,  with 
fhort  brownifh  hairs  thinly  difperfed  ;  legs  fhort,  five  toes  on 
each,  all  conne&ed  by  webs,  and  fmall  nails  on  each  :  the 
bind  feet  are  very  broad  ;  each  leg  loofely  articulated  ;  the 
hind  legs  generally  extended  on  a  line  with  the  body :  the 
tail  is  very  fhort;  penis  long  1  length  of  the  animal  fiom 
nofe  to  tail  fometimes  18  feet,  and  10  or  12  round  in  the 
thickeft  part :  the  teeth -have  been  fometimes  found  of  the 
weight  of  30  lb.  each.  Teeth  of  this  fize  are  only  found 
on  the  coaft  of  the  Icy  Sea,  where  the  animals  are  feldom 
molefted,  and  have  time  to  attain  their  full  growth.  See 
Plate  DX.  fig.  1. 

They  inhabit  the  coaft  of  Spitzbergen,  Nova  Zcmbla, 
Hudfon’s  Bay,  and  the  gulph  of  St  Lawrence  ;  and  the  Icy 
Sea,  as  far  as  Cape  Tfchuktfchi.  They  are  gregarious  ;  in 
fome  places  appearing  in  herds  of  hundreds.  They  are  fhy 
animals,  and  avoid  places  which  are  much  haunted  by  man¬ 
kind  ;  but  are  very  fierce.  If  wounded  in  the  water,  they 
attempt  to  link  the  boat,  either  by  rifing  under  it,  or  by 
{hiking  their  great  teeth  into  the  Tides  ;  they  roar  very 
loud,  and  will  follow  the  boat  till  it  gets  out  of  fight..  Num¬ 
bers  of  them  are  often  feen  fleeping  on  an  iiknd  of  ice  if 


awaked,  they  fling  themfelves  with  great  impetuofity  into  Tricheow, 
the  fea  ;  at  which  time  it  is  dangerous  to  approach  the  ice,  “  *""■***/ 

left  they  fhould  tumble  into  the  boat  and  overfet  it.  They 
do  not  go  upon  the  land  till  the  coaft  is  clear  of  ice.  At 
particular  times  they  land  in  amazing  numbers  :  the  moment 
the  firft  gets  on  fhore,  fo  as  to  lie  dry,  it  will  not  fiir  till 
another  comes  and  forces  it  forward  by  beating  it  with  its 
great  teeth ;  this  is  ferved  in  the  fame  manner  by  the  next ; 
and  fo  in  fucceffion  till  the  whole  is  landed  ;  continuing  tum¬ 
bling  over  one  another,  and  forcing  the  foremoft,  for  the  lake 
of  quiet,  to  remove  farther  up. 

They  are  killed  for  the  fake  of  their  oil,  one  walrus  pro¬ 
ducing  about  half  a  tun.  The  knowledge  of  this  chace  is  of 
great  antiquity;  Ofther  the  Norwegian,  about  the  year 
890,  made  a  report  of  it  to  king  Alfred,  having,  as  he  fays, 
made  the  voyage  beyond  Norway,  for  the  more  commodities 
of  Jl/hng  of  horfe-wka/es ,  which  have  in  their  teeth  bones  ^ 
of  great  price  and  exrellen  y,  whereof  he  brought  fome  at  his  y 
return  unto  the  king .  In  fadl,  it  was  in  the  northern  j.j. 

world,  in  early  times,  the  fubftitute  to  ivory,  being  very 
white  and  very  hard.  Their  fkins,  O&her  fays,  were  good 
to  cut  into  cables.  M.  de  Buffo n  fays,  he  has  feen  braces 
for  coaches  made  of  the  fkin,  which  were  both  flrong  and 
elaftic. 

They  bring  one,  or  at  moft  two,  young  at  a  time  :  they 
feed  on  fea  herbs  and  filh  ;  alfo  on  (hells,  which  they  dig  out 
of  the  fand  with  their  teeth :  they  are  faid  alfo  to  make  life 
of  their  teeth  to  afeend  rocks  or  pieces  ot  ice,  faftening  them 
to  the  cracks,  and  drawing  their  bodies  up  by  that  means. 

Befides  mankind,  they  feem  to  have  no  other  enemy  than 
the  white  bear,  with  whom  they  have  terrible  combats ; 
but  generally  come  off  vi&orious,  by  mean3  of  their  great 
teeth. 

In  Captain  Cook’s  Voyages  we  have  the  following  affeefting 
account  of  their  parental  attachment  to  their  young.  ‘‘On  the 
approach  of  the  boats  towards  the  ice,  they  took  their  young 
ones  under  their  fins,  and  attempted  to  efcape  with  them  into 
the  fea.  Some,  whofe  cubs  were  killed  or  wounded,  and  left 
floating  upon  the  furface  of  the  water,  rofe  again,  and  car¬ 
ried  them*  down,  fometimes  juft  as  our  men  were  on  the 
point  of  taking  them  into  the  boat ;  and  could  be  traced 
bearing  them  to  a  confiderable  diftance  through  the  water, 
which  was  ftained  with  their  blood.  They  were  afterwards 
obferved  bringing  them,  at  intervals,  above  the  furface,  as  if 
for  air,  and  again  plunging  under  it,  with  a  horrid  bellow¬ 
ing.  The  female,  in  particular,  whofe  young  one  had  been 
killed,  and  taken  into  the  boat,  became  fo  furious,  that  fhe 
even  ftruck  her  two  tufks  through  the  bottom  of  the  cutter.’’ 

2.  The  dugon ,  or  Indian  walrus,  is  diftingnifhed  by  the 
tufks  which  extend  out  of  the  mouth  from  the  upper  jaw 
being  placed  near  each  other.  It  inhabits  the  Teas  lying  be¬ 
tween  the  Cape  of  Good  Hope  and  the  Philippine  Hands. 

This  animal,  fo  far  as  can  be  known,  refembles  the  morfe 
very  much  :  the  head  is,  however,  more  lengthened  and  nar¬ 
rower  ;  the  noftrils  are  large,  and  placed  higher  ;  like  the  for¬ 
mer  fpecies,  there  are  no  tufks  in  the  under  jaw,  but  thole 
in  the  upper  jaw,  as  has  been  already  obferved,  are  placed 
near  each  other,  bent  outwards,  and  refemble  cutting  teeth, 
only  that  they  are  near  fix  inches  long  ;  there  are  four  grin¬ 
ders  on  each  fide  in  the  upper  jaw,  and  three  in  the  lower  ; 
thefe  laft  are  diftant  from  the  tufks,  and  are  broader  than 
thofe  of  the  morfe  :  the  female  has  two  teats  on  the  breait  ; 
the  chin  has  a  hriftly  beaid  ;  the  ears  are  fhort  ;  the  ieet 
broad;  and  the  legs  fo  Ihort  that  the  belly  trails  on  the 
ground.  When  full  grown,  the  animal  is  fix  eds  m  length; 
the  male  being  rather  larger  than  the  female,  which  has 
brealls  like  a  woman  :  It  feeds  on  a  green  fea  mofs  or 
weed,  which  grows  near  the  lhore.  The  hgure,  manners. 
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TfJchecus  and  hiftory,  of  this  animal,  are  very  imperfe&ly  known  ;  but 
We  are  informed  that  its  flt-fh  eats  like  beef. 

3.  Manatus ,  fifh- tailed  walrus,  or  fea-cow,  has  no  tuflcs, 
and  no  hind  feet.  Of  this  fpecies  there  are  two  varie¬ 
ties  ;  the  auftralis  or  lamantin,  and  the  borealis  or  whale¬ 
tailed  manati.  The  lamantin  inhabits  the  African  and  A- 
meiican  feas,  particularly  near  the  mouths  of  rivers,  which 
they  frequently  enter,  feldom  going  far  from  the  fhore.  The 
lamantin  varies  in  fize  from  eight  to  feventeen  feet  long,  is 
fix  or  feven  in  circumference,  and  from  500  to  800  pounds 
weight :  the  fkin  is  of  a  dark  or  black  afh  colour ;  there  are 
nine  fquare  fhaped  grinders  on  each  tide  in  each  jaw,  which 
are  covered  with  a  glaffy  cruft  of  enamel ;  the  back  bone 
has  50  joints  or  vertebrae  :  it  is  a  thick  clumfy  animal,  ha¬ 
ving  no  properly  diftindt  neck,  as  the  body  continues  almoft 
of  an  equal  thicknefs  to  the  head.  The  female  has  two 
teats  placed  near  the  arm-pits.  This  animal  never  comes 
on  fhore,  but  frequents  the  mouths  of  large  rivers,  brouzing 
on  the  grafs  which  grows  clofe  to  the  water.  There  feems 
to  be  two  varieties,  differing  confiderably  in  fize.  The  lar¬ 
ger  frequents  the  leas  near  the  mouths  of  large  rivers  ;  and 
the  fmaller  is  found  higher  up  the  fame  rivers,  and  in  inland 
frefh  water  lakes,  but  never  goes  to  the  fea. 

We  are  told  that  this  animal  is  often  tamed  by  the  na¬ 
tive  inhabitants  of  America,  and  that  it  delights  in  mufic  ; 
hence,  according  to  fome  authors,  it  is  probably  the  delphi- 
nus  or  dolphin  of  the  ancients :  and  fome  believe,  that  what 
has  been  written  concerning  mermaids  and  firens  muft  be  re¬ 
ferred  to  this  animal.  It  has  a  voracious  appetite,  and  is 
perpetually  eating  :  it  is  monogamious,  or  lives  in  families 
of  one  male,  one  female,  a  half  grown  and  a  very  fmall 
young  one  ;  copulates  in  the  fpring,  the  female  at  firft  fly¬ 
ing  in  various  playful  circles,  and  then  throwing  herfelf  on 
her  back  to  receive  the  male  :  When  pafturing  on  the  aqua¬ 
tic  plants,  the  back  is  often  above  water ;  and,  as  the  fkin 
is  full  of  a  fpecies  of  loufe,  numbers  of  fea  fowls  perch  on 
them,  to  pick  out  the  infeds.  They  bellow  like  bulls : 
their  fight  is  very  weak,  but  their  hearing  extremely  acute  ; 
the  fore-feet  are  palmated  and  fin-fhaped,  almoft  like  tliofe 
of  a  fea-turtle  ;  and  ir.ftead  ot  hind-feet  they  have  a  horizon¬ 
tal  tail ;  they  have  no  external  ears  ;  the  noftrils  are  diftimft, 
and  at  a  diftance  from  each  other ;  the  females  have  two 
teats  about  the  bread  ;  the  upper  lip  is  full  of  fharp,  prick¬ 
ly,  rigid  bridles.  This  animal  lias  great  affinity  to  the 
whale  and  feal  tribes.  The  fiefh  is  very  good  eating. 

The  whale-tailed  manati  inhabits  the  north-weft  coaft  of 
America,  the  north-eaft  of  Aha,  and  the  iflands  which  lie 
between  thefe  two  coafts.  Th‘s  animal  very  often  enters 
the  mouths  of  the  rivers  ;  is  fometimes  23  feet  long,  and 
weighs  8coo  pounds  ;  the  fkin,  while  wet,  is  of  a  brown  co¬ 
lour,  but  becomes  black  when  dry.  Inftead  of  grinders, 
this  fpecies  has,  on  each  fide  of  each  jaw,  a  large  rug¬ 
ged  bone.  The  back-bone  has  60  vertebras  or  joints  : 
the  body  is  very  clumfy,  and  much  deformed  ;  its  circum¬ 
ference  at  the  ffioulders  is  12  feet,  at  the  belly  20,  and  near 
the  tail  only  four  ;  the  neck  is  near  feven  feet  round,  and  the 
head  only  3 1  inches- 

They  live  perpetually  in  the  water,  and  frequent  the 
edges  of  the  fhores  ;  and  in  calm  weather  fwim  in  droves 
near  the  mouths  of  rivers :  in  the  time  of  flood  they 
come  fo  near  the  land,  that  a  perfon  may  ftroke  them 
with  his  hand  :  if  hurt,  they  fwim  out  to  fea  ;  but  prefently 
return  again.  The  females  oblige  the  young  to  fwim  be¬ 
fore  them,  while  the  other  old  ones  iurround,  and  as  it  were 
guard  them  on  all  fides.  The  afferition  between  the  male 
and  female  is  very  great :  for  if  fhe  is  attacked,  he  will 
defend  her  to  the  utmoft  ;  and  if  fhe  is  killed,  will  follow 
her  corple  to  the  very  fhore,  and  fwim  for  fome  days  near 
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the  place  it  has  been  landed  at.  They  copulate  In  the  fpr,n^;  Trlclicwr 
in  the  fame  manner  as  the  human  kind,  efpecially  in  calm  .jj 
weather,  towards  the  evening.  The  female  fwim s  gently  t  nderf*  * 
about;  the  male  purfues ;  till,  tired  with  wantoning,  fhe 
flings  herfelf  on  her  back,  and  admits  his  embraces.  Stel- 
ler  thinks  they  go  with  young  about  a  year ;  it  is  certain 
that  they  bring  but  one  young  at  a  time,  which  they  fuckle 
by  two  teats  placed  between  the  breaft.  They  are  vaftly  vo¬ 
racious  and  gluttonous  ;  and  feed  not  only  on  the  fuci  that 
grow  in  the  fea,  but  fuch  as  are  flung  on  the  edges  of  the 
fhore.  When  they  are  filled,  they  fall  afleep  on  their  backs. 

During  their  meals,  they  are  fo  intent  on  their  food,  that 
any  one  may  go  among  them  and  choofe  which  he  likes  beft. 

Peter  Martyr  gives  an  inftance  of  one  that  lived  in  a  lake 
of  Hifpaniola  for  25  years,  and  was  fo  tame  as  to  come  to 
the  edge  of  the  fhore  on  being  called  ;  and  would  even  per¬ 
form  the  part  of  a  ferry,  and  carry  feveral  people  at  a  time 
on  its  back  to  the  oppofite  fhore. — Their  back  and  their 
fides  are  generally  above  water. 

They  continue  in  the  Kamtfchatkan  and  American  feas 
the  whole  year  ;  but  in  winter  are  very  lean,  fo  that  you 
may  count  their  ribs.  They  are  taken  by  harpoons  faftened 
to  a  ftrong  cord  ;  and  after  they  are  ftruck,  it  requires  the 
united  force  of  30  men  to  draw  them  on  fhore.  Sometimes 
when  they  are  transfixed,  they  will  lay  hold  of  the  rocks 
with  their  pav/s,  and  ftick  fo  faft  as  to  leave  the  fkin  behind 
before  they  can  be  forced  off.  When  a  manati  is  ftruck, 
its  companions  fwim  to  its  affiftance  ;  fome  will  attempt  to 
overturn  the  boat  by  getting  under  it ;  others  will  prefs 
down  the  rope,  in  order  to  break  it ;  and  others  will  ftrike 
at  the  harpoons  with  their  tails,  with  a  view  of  getting  it 
out,  in  which  they  often  fucceed.  They  have  not  any 
voice  ;  but  make  a  noife  by  hard  breathing  like  the  fnorting 
of  a  liorfe. 

The  fkin  is  very  thick,  black,  and  full  of  inequalities,  like 
the  bark  of  oak,  and  fo  hard  as  fcarce  to  be  cut  with  an 
axe,  and  has  no  hair  on  it  :  beneath  the  hair  is  a  thick  blub¬ 
ber,  which  taftes  like  oil  of  almonds.  The  fiefh  is  coarfer 
than  beef,  and  will  not  foon  putrify.  The  young  ones  tafte 
like  veal.  The  fkin  is  ufed  for  fhoes,  and  for  covering  the 
fides  of  boats. 

T RICHOMANES,  in  botany  ;  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  cryptogamia ,  and  order  of  Ji/ices.  The 
parts  of  frii&ification  are  folitary,  and  terminated  by  a  ftyle 
like  a  briftle,  on  the  very  edge  of  the  leaf.  There  are  1 3 
fpecies;  of  which  two  are  natives  of  Britain,  the  pixidiferum 
and  tunbrigenfe. 

I.  Pixidiferum ,  or  cup-trichomanes,  ha*s  fub-bipinnated 
leaves,  the  pinnse  being  alternate,  clofe-lobed,  and  linear. 

It  is  found  among  ftones  in  wet  grounds  in  England.  2, 

Tunbrigenfe ,  or  Tunbridge  tricliomanes,  has  pinnated  leaves, 
the  pinnre  being  oblong,  dichotomous,  decurrent,  and  den- 
tated.  It  is  found  in  the  fiffures  of  moift  rocks  in  Wales, 
and  in  many  rocky  places  in  Scotland. 

TRICOCCEiE  (Tgttc  “  three,”  and  u  a  grain”), 

the  name  of  the  38th  order. in  Linnaeus’s  Fragments  of  a 
Natural  Method,  confifting  of  plants  with  a  fingle  three-cor¬ 
nered  capfule,  having  three  cells,  or  internal  aivifions,  each 
containing  a  fingle  feed.  See  Botany,  vol.  iii.  page  466. 

TRICOSAN  I’HES,  in  botany  :  A  genus  of  plants  be¬ 
longing  to  the  clafs  of  moncecia ,  and  order  of fyngene/ia  ;  and 
in  the  natural  fyftem  ranging  under  the  34th  order,  Cucur - 
bitacea .  There  are  four  fpecies  ;  only  one  of  which  is  cul¬ 
tivated  in  the  Britifh  gardens,  the  anguina  or  fnake-gourd, 
which  is  a  native  of  China,  an  annual,  and  of  the  cucumber 
tribe. 

TRTDENT,  an  attribute  of  Neptune,  being  a  kind  of 
feeptre  which  the  painters  and  poets  put  into  the  hands  of 
4  C  2  that 
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triennial  that  gcd,  in  form  of  a  fpear  or  fork  with  three  teetKj  whence  even  in  Siberia. 


,,,  |!  the  word. 

V— y*— 1  TRIENNIAL,  an  epithet  applied  chiefly  to  officers  or 

employments  which' laft  for  three  years. 

TRIENS,  in  antiquity,  a  copper  money  of  the  value  of 
one  third  of  an  as,  which  on  one  fide  bore  a  Janus’s  head, 
and  on  the  other  a  water  rat. 

TRIENTALIS,  Chickweed  winter-grf.en,  in  bo¬ 
tany  :  A  genus  of  plants  belonging  to  the  clafs  of  kept  an* 
dria,'  and  order  of  monogynia ;  and  in  the  natural  fyftem 
ranging  under  the  2©th  order,  Rotace it,  The  calyx  is  hep- 
taphyllous  ;  the  corolla  13  equal  and  plane,  and  is  divided 
into  feven  fegmtnts  ;  the  berry  is  unilocular  and  dry.  There 
is  only  one  fpecies,  the  europaa  ;  which  is  indigenous,  and 
the  only  genus  of  heptandria  that  is  fo. 

The  (talk  is  Angle,  five  or  fix  inches  high,  terminated 
with  five,  fix,  or  feven,  oval  pointed  leaves  ;  from  the  centre 
of  which  arife  on  long  footflalks  commonly  two  white  ftarry 
flowers,  each  generally  confiding  of  feven  oval  and  equal  pe¬ 
tals,  fucceeded  by  a  globular  dry  berry,  covered  with  a  thin 
white  rind,  having  one  cell,  and  containing  feveral  angular 
feeds. 

TRIERS,  or  Treves.  See  Treves. 

TRIFOLIUM,  Tre  foil,  or  Clover,  in  botany  :  A  ge¬ 
nus  of  plants  belonging  to  the  clafs  of  dladelphia ,  and  order 
of  decandria ;  and  in  the  natural  fyftem  ranging  under  the 
32a  order,  Papilionacea .  The  flowers  are  generally  in  round 
heads  ;  the  pod  is  fcarcely  longer  than  the  calyx,  univalve, 
not  opening,  deciduous.  The  leaves  are  three  together. 
According  to  Murray’s  edition  of  Xfinnajus,  there  are  46 
fpecies;  of  which  1 7  are  natives  of  Britain.  We  jfhall  deferibe 
feme  of  the  moft  remarkable  of  thefe  : 

I.  Meliloti  officinalis,  or  melilot,  has  naked  racemous  pods, 
difpermofis,  wrinkly,  and  acute,  with  an  ere&  ftalk.  It 
grows  in  corn-fields  and  by  the  wray-fides,  but  not  common. 
The  ftalk  is  ereeft,  firm,  ftriated,  branched,  and  two  or  three 
feet  high  :  the  leaves  ternate,  fmooth,  obtufely  oval,  and  fer- 
rated  :  the  flowers  are  fmall,  yellow,  pendulous,  and  grow  in 
frrng  clofe  fpikes  at  the  tops  of  the  branches  :  the  pod  is 
very  fhoit,  turgid,  tranfverfely  wrinkled,  pendulous,  and 
contains  either  one  or  two  feeds.  The  plant  has  a  very  pe¬ 
culiar  ftrong  feent,  and  difagreeable,  bitter,  acrid  tafte,  but 
fuch,  however,  as  is  not  degree  able  to  cattle.  The  flowers 
are  fweet-feented.  It  has  generally  been  efteemed  emollient 
and  digeftive,  and  been  ufed  in  fomentations  and  cataplafms, 
particularly  in  the  plafter  employed  in  drefiing  blifters  ;  but 
is  now  lard  afide,  as  its  quality  is  found  to  be  rather  acrid 
and  irritating  than  emollient  or  refolvent.  It  communicates 
a  moft  loathfome  flavour  to  wheat  and  other  grain,  fo  as  to 
render  it  unfit  for  making  bread.  It  grows  in  corn-fields. 

2.  7  r  if  ahum  repens ,  white  creeping  trefoil,  or  Dutch  clo¬ 
ver,  has  a  creeping* ftalk,  its  flower  gathered  into  an  umbel- 
lar  head,  and  its  pods  tetrafpermous.  It  is  very  common  in 
fields  and  paftures.  It  is  well  known  to  be  excellent  fodder 
for  cattle  7  and  the  leaves  are  a  good  ruftic  hygrometer,  as 
they  are  always  relaxed  and  flaccid  in  dry  weather,  but  ere&' 
in  moift  or  rainy. 

3.  Trifolium  pratenfe ,  purple  or  red  clover,  is  diftinguifhed 
by  derXe  fpikes,  unequal  corollas,  by  bearded  ftipulas,  afeend-' 
ing  ftalks,  and  by  the  calyx  having  four  equal  teeth.  This 
>s  the  botanical  defeription  of  this  fpecies  given  by  Mr  Af- 
zelius,  who,  in  a  paper  of  the  firft  volume  of  the  Linn-cean 
1  ranfafLons,  has  been  at  much  pains  to  remove  three  fpecies 
of  the  trifelium  from  the  confufion  in  which  they  have  been 
long  involved  ;  namely,  the  pratenfe*  medium,  and  alpeftre. 
ri  he  red  clover  is  common  in  meadows  and  paftures,  and  is 
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,  ft  delights  moft  in  rich,  moift,  and  funny  Trigs 
places  ;  yet  flourifhes  in  dry,  barren,  and  fhady  places.  For  il 
an  account  of  the  mode  of  cultivating  it,  fee  AGRicuL-Trig0PelIa' 
ture,  n°  177.  •— 

4.  Alpeflre ,  long-leaved  purple  trefoil,  or  mountain  clover, 
is  thus  chara&erized  by  Mr  Afzelius.  The  fpikes  arc  denfe; 
the  corollas  fomewhat  equal ;  the  ftipulas  are  briftly  and  df- 
vergent  ;  the  leaflets  lanceolated  ;  the  ftalks  ftifF,  ftraight, 
and  very  fimple.  It  grows  in  dry,  mountainous,  woody* 
places,  in  Hungary,  Auftria,  and  Bohemia,  &c.  ;  but  is  not 
faid  by  Mr  Afzelius  to  be  a  native  of  Britain. 

5.  Th e  medium,  according  to  Mr  Afzelius,  has  alfo  been 
confounded  with  the  two  fpecies  iaft  mentioned  ;  but  it  is  to 
be  diftinguifhed  from  them  by  having  loofe  fpikes,  corollas 
fomewhat  equal,  ftipulas Tubulate  and  connivent,  and  ftalks 
flexuole  and  branched,  it  is  found  in  dry  elevated  fixa¬ 
tions,  efpecially  among  fhrubs,  or  in  woods  where  the'foil  is 
chalky  or  clay,  in  England,  Scotland,  Sweden,  Denmark,  See, 

For  a  botanical  defeription  of  the  other  fpecies  of  the’ 
trifolium,  fee  Lightfoot’s  Flora  Scotica,  Berkenhout’s  Sy- 
nopfis  of  the  Natural  Hiftory  of  Great  Britain  and  Ireland, 
and  Withering’s  Botanical  Arrangements. 

TRIG  A,  in  antiquity,  denotes  a  kind  of  carr  or  chariot 
drawn  by  three  horfes  ;  whence  the  name. 

TRIGLA,  in  ichthyology,  a  genus  of  fifties  belonging 
to  the  order  of  thoracici.  The  head  is  loricated  with  rough  , 
lines,  and  thefe  are  feven  rays  in  the  membranes  of  the  gills. 

There  are  1  1  fpecies  ;  of  which  the  principal  are  the  gurnar¬ 
ds,  or  grey  gurnard  ;  the  cuculus,  or  red  gurnard- ;  the  ly- 
ra,  or  piper  ;  and  the  liirundo,  or  fapphirine  "gurnard, 

I  RIGLOCHIN,  in  botany  :  A  genus  of  plants  belong¬ 
ing  to  the  clafs  of  hexandria,  and  order  of  trigyma  ;  and  in 
the  natural  fyftem  ranging  under  the  fifth  order,  Tripelatoi - 
dea.  The  calyx  is  triphyllous  ;  the  petals  are  three  ;  there- 
is  no  ftyle  ;  the  capfule  opens  at  the  bafe.  There  are  three 
fpecies  ;  of  which  the  paluftre  and  maritimum  are  Britifh. 

1.  Paluftre ,  or  arrow-headed  grafs,  has  an  oblong  trilo-’ 

cular  capfule.  The  ftalk  is  fimple,  eight  or  ten  inches 
high*,  the  leaves  long  and  narrow  ;  the  flowers  are  greeniih,1 
and  grow  at  the  end  of  a  long  lpike.  It  is  frequent  in' 
moift  ground.  ' 

2.  Maritimum,  or  fea  fpxked  grafs,  has  ovate  fexlocuhr4 
capfules  ;  the  ftalk  is  fhort ;  the  fp ike  long,  and  flowers  pur- 
pliffi.  It  is  frequent  on  the  fea-coafts. *  Lihmeus  fays  that* 
cattle  eat  thefe  two  fpecies  with  avidity/ 

TRIGLYPHS,  in  architedlure,  a  fort  of  ornaments  re¬ 
peated  at  equal  intervals,  in  the  Doric  freeze. 

Dialing  T rigon.  See  Dialing. 

TRIGONALIS.  See  Pila. 

BRIGONELLA,  Fenugreek,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  diadelphia,  and  order  ofY/f- 
can  dria. ;  and  in  the  natural  fyftem  arranged  under  the  3  2d 
order,  Papilionacea,  The  vexiilum  and  alar  are  nearly  equal, 
and  patent,  refembling  a  tripetalous  corolla.  There  are  1 2* 
fpecies  ;  of  which  the  moft  remarkable  is  the  fesnumgraevm, 
or  fenugreek,  a  native  of  MontpeHer  in  France. 

Fenugreek  is  an  annual  plant,  which  riles  with  a  hollow, 
branching,  herbaceous  ftalk,  a  foot  and  a  half  long,  gar- 
nilhed  with  trifoliate  leaves,  placed  alternately,  whofe  lobes 
are  oblong ,  oval,  indented  on  their  edges,  and  have  broad1 
furrowed  footftalks. 

Fenugreek  feeds  have  a  ftrong  difagreeable  fmell,  and  an 
unfhious  farinaceous  tafte  accompanied  with  a  flight  bitter- 
ifhnefs.  The  principal  ufe  $f  thefe  feeds  is  in  cataplafms 
and  fomentations,  for  foftenlng,  maturating,  and  difcufiittg 
tumors;  and  in  emollient  and  carminative  gly Iters.  They 


\  .  .  .  011  In  meaciows  ana  paitures,  and  is  tumors;  and  in  emollient  and  carminative  gly  iters.  1  hey 

t  e  peeies  which  is  generally  cultivated  as  food  for  cattle,  are  an  ingredient  in  the  oleum  e  mucilagitiibus  of  the  /hops, 
It  abounds  in  every  part  of  Europe,  in  North  America,  and  to  which  they  communicate  a  confiderable  fhare  of  their  fmclk 
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Pfcme.  HE  art  of  meafuring  the  Tides  and  angles  of  triangles, 

Y~ *  JL  either  plane  or  fpherical,  whence  it  is  accordingly 
called  either  Plane  Trigonometry,  or  Spherical  Tri¬ 
gonometry. 

Trigonometry  is  an  art  of  the  greateft  ufe  in  the  mathe¬ 
matical  fciences,  efpecially  in  aftronomy,  navigation,  iurvey- 
ing,  dialing,  geography,  See.  8c c.  By  it  we  come  to  know 
the  magnitude  of  the  earth,  the  planets  and  (tars,  their  di- 
ftances,  “motions,  eclipfes,  and  almoff  all  other  ufeful  arts 
and  fciences.  Accordingly  we  find  this  art  has  been  culti¬ 
vated  from  the  earlicll  ages  of  mathematical  knowledge. 

Trigonometry,  or  the  refolution  of  triangles,  is  founded 
on  the  mutual  proportions  which  fubfiff  between  the  Tides 
and  angles  of  triangles  ;  which  proportions  are  known  by 
finding  the  relations  between  the  radius  of  a  circle  and  cer¬ 
tain  other  lines  drawn  in  and  about  the  circle,  called  cords  f 
fines ,  tangents ,  and  fecants.  The  ancients,  Menelaus,  Hippar¬ 
chus,  Ptolemy,  &c.  performed  their  trigonometry  by  means 
of  the  cords.  As  to  the  fines,  and  the  common  theorems 
relating  to  them,  they  were  introduced  into  trigonometry 
by  the  Moors  or  Arabians,  from  whom  this  art  palled  into 
Europe,  with  feveral  other  branches  of  fcience.  The  Eu¬ 
ropeans  have  introduced,  fince  the  i  5th  century,  the  tan¬ 
gents  and  fecants,  with  the  theorems  relating  to  them. 

The  proportion  of  the  fines,  tangents,  &c.  to  their  radius, 
is  fometimes  exprefifed  in  common  or  natural  numbers,  which 
constitute  what  we  call  the  tables  of  natural  fnes,  tangents , 
and  fecants.  Sometimes  it  is  expreffed  in  logarithms,  being 
the  logarithms  of  the  faid  natural  lines,  tangents,  Sec. ;  and 
thefe  conffitute  the  table  of  artificial  fines ,  &c.  Laftly, 
fometimes  the  proportion  is  not  exprefifed  in  numbers ;  but 
the  feveral  fines,  tangents,  Sec.  are  actually  laid  down  upon 
lines  of  feales  ;  whence  the  line  of fnes ,  of  tangents ,  Sec. 

In  trigonometry,  as  angles  are  mcafured  by  arcs  of  a 
circle  deferibed  about  the  angular  point,  fo  the  whole  cir¬ 
cumference  of  the  circle  is  divided  into  a  gi*eat  number  of 
parts ;  as  360  degrees,  and  each  degree  into  60  minutes, 
and  each  minute  into  60  feconds,  Sec.  ;  and  then  any  angle 
is  laid  to  confiff  of  fo  many  degrees,  minutes,  and  feconds, 
as  are  contained  in  the  arc  that  measures  the  angle,  or  that 
is  intercepted  between  the  legs  or  fides  of  the  angle. 

Now  the  fine,  tangent,  and  fecant,  Sec.  of  every  degree 
and  minute,  &c.  of  a  quadrant,  are  calculated  to  the  radius 
j,  and  ranged  in  tables  for  ufe  ;  as  alio  the  logarithms  of 
the  fame  ;  forming  the  triangular  canon.  And  thefe  num¬ 
bers,  fo  arranged  in  tables,  form  every  fpecies  of  right-angled 
triangles;  fo  that  no  filch  triangle  can  be  propofed,  but  one. 
fimilar  to  it  may  be  there  found,  by  comparifon  with  which, 
the  propofed  one  may  be. computed  by  analogy  or  propor¬ 
tion. 

PLANE  TRIGONOMETRY, 

There  are  ufually,  three  methods  of  refolving  triangles, 
or  the  cafes  of  trigonometry  pviz,  geometrical  conflrudtiou, 
arithmetical  computation,  and  inffrumental  operation.  In 
the  ill  method,  the  triangle  in  queftion  is  conffru£led  by 
drawing  and  laying  down  the  feveral  parts  of  their  magni¬ 
tudes  given,  viz.  the  Tides,  from  a  fcale  of  equal  parts,  and 
the  angles  from  a  fcale  of  cords  or  other  inflrument ;  them 
the  unknown  parts  are  meaiured  by  the  fame  feales,  and  fa 
they  become  known. 

In  the  2d  method,  having  Hated  the  terms  of  the  propor¬ 
tion  according  to  rule,  which"  terms  confifT  partly  of  the 


numbers  of  the  given  Tides,  and  partly  of  the  fines,  &c.  of  Plane, 
angles  taken  from  the  tables,  the  proportion  is  then  refolved  v 
like  all  other  proportions,  in  which  a  4th  term  is  to  be 
found  from  three  given  terms,  by  multiplying  the  2d  and  3d 
together,  and  dividing  the  produd  by  the  iff.  Or,  in  work¬ 
ing  with  the  logarithms,  adding  the  logarithm  of  the  2d 
and  3d  terms  together,  and  from  the  fum  fubtrafting  the 
logarithm  of  the  ill  term  ;  then  the  number  arifwering  to 
the  remainder  is  the  4th  term  fought. 

To  work  a  cafe  inftrumentally,  as  fupoofe  by  the  loga¬ 
rithm  lines  on  one  fide  of  the  two  foot  feales  :  Extend  the 
compares  from  the  iff  term  to  the  2d  or  3d,  which  hap¬ 
pens  to  be  of  the  fame  kind  with  it ;  then  that  extent  will 
reach  from  the  other  term  to  the  4th.  In  this  operation, 
for  the  fides  of  triangles,  is  ufed  the  line  of  numbers  (mark¬ 
ed  Num.) ;  and  for  the  angles,  the  line  of  fines  or  tangents 
(marked  fin.  and  tan.)  according  as  the  proportion  relptdts 
fines  or  tangents.  See  Sector. 

In  every  cafe  of -plane  triangles  there  mull  be  three  parts1, 
one  at  lea  ft  of  which  mull  be  a  fide.  And  then  the  diffe¬ 
rent  circumfiances,  as  to  the  three  parts  that  may  be  given, 
admit  of  three  cafe**  or  varieties  only  ;  viz. 

rff,  When  two  of  the  three  parts  given  are  a  fide  and  its 
opppofitc  angle.  2d,  When  there  are  given  two  fides  and 
their  contained  angle.  3d,  And,  thirdly,  when  the  three 
fides  are  given. 

To  each  of  thefe  cafes  there  is  a  particular  rule  or  pro¬ 
portion  adapted  for  refolving  it  by. 

iff,  'The  Rule  for  the  ifi  Cafe ,  or  that  in  which,  of  the 
three  parts  that  are  given,  an  angle  and  its  oppofitc  fide  are 
two  of  them,  is  this,  vrz.  that  the  fides  are  proportional  to 
the  fines  of  their  oppofite  angles  ;  that  is, 

As  one  fide  given 
To  the  fine  of  its  oppofite'  angle 
So  is  another  fide  given 
To  the  fine  of  its  oppofite  angle. 

Or, 

As  the  fine  of  an  angle  given  ,  ; 

To  its  oppofite  fide  :  ; 

So  is  the  fine  of  another  angle  given  : 

To  its  oppofite  fide.  ’  . 

So  that,  to  find  an  angle,  we  muff  begin  the  proportion  • 
with  a  given*  fide  that  is  oppofite  to  a  given  angle  ;  and  to 
find  a  fide,  we  muff  begin  with  an  angle  oppofite  to  a  given 
fide.  ■ 

.  Sample*  Suppofe  in  the.  triangle  BDC  (fig.  1.)  there  bepVe  Dvr 

giveu  the  fide  BC==  106,  DBz=  65,  and  the  angle  BCD  31*  - 

49'  given ;  to  find  the  angle  BDC  obtufe  and  the  fide  CD. 

I.  Geometrically  by  Corfruttion. 

Draw  the  line  BC  equal  to  106,  at  C  make  an  angle  of 
3i°  49'  bv  drawing  CD,  take  65  in  your  compafIri£  and- 
with  one  foot  in  B  lay  the,  other  upon  the  line  CD  in  D  f 
draw  the  line  BD,  aiid  it  ia-  done  ;  for  the  angle  D  will 
120°  43  the  angle  B  27°  28',  and  the  fide  DC  56.9  as 
was.  required. 

Arithmetically  by  Logarithms . 


As  the  fide  BD  65 
Is  to  fine  angle  C  3  i°  49' 
So  is  the  fide  .BC  iq6 


log. 


1.81291.  i 

9.7219? 

2*02.53.1, 

11.74729  J 
3.81291  I. 


To  fine  angle-D  i’2o°43' 


9.93438 

To 


'574 

Fbnc* 
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To  find  DC. 

Asfineang,  C  31^49'  9.72198 
Is  to  the  iide  ED  6  ?  1.81291 
So  is  fine  ang.B  27.28  9.66392 


1 1.47683 
9.72198 


180,0 

The  fupp.  59,17  of  ang.  D. 

120.43  D. 
31.49  angle  C. 

152.32  their  fum. 


To  the  fide  DC  56.88  1.75485 


180.0 

152.32  fum  fubt. 


27. 28  anpde  B. 

Here  it  may  be  proper  to  obferve,  thati!-'  the  given  angle 
be  obtufe,  the  angle  fought  will  be  acute  ;  but  when  the 
given  anode  is  acute,  and  oppofite  to  a  leffer  given  fide,  then 
the  required  angle  is  doubtful,  whether  acute  or  obtufe  ;  it 
ought  therefore  to  be  determined  before  the  operation.  For 
it  is  plain  the  above  proportion  produces  590  17'  for  the  re¬ 
quired  angle  ;  but  as  it  is  obtufe,  its  fupplement  to  180  de¬ 
grees  rruft  be  taken,  viz.  120°  43'. 

By  Gunter . 

“  The  extent  from  65  to  106  on  the  line  of  numbers  will 
reach  from  3  »°  49'  to  5 9  17'  on  the  line  of  lines.” 

2dly,  “  The  extent  from  310  4-9'  to  270  28'  on  the  line  of 
fines  will  reach  from  65  to  56.88  on  the  line  of  numbers.” 

Case  IT.  When  there  are  given  two  fides  and  their  con¬ 
tained  angle,  to  find  the  reft,  the  rule  is  this  : 

As  the  fum  of  the  two  given  fides  : 

Is  to  the  difference  of  the  fides  :  : 

So  is  the  tangent  of  half  the  fum  of  the  two  oppofite 
angles  or  cotangent  of  half  the  given  angle  : 

To  tang,  of  half  the  diff.  of  thofe  angles. 

Then  the  half  diff.  added  to  the  half  fum,  gives  the  great¬ 
er  of  the  two  unknown  angles  ;  and  fubtradted  leaves  the 
'lefs  of  the  two  angles. 

Hence,  the  angles  being  now  all  known,  the  remaining 
3d  fide  will  be  found  by  the  former  cafe. 

Example .  The  fide  BC  =  109,  BD  ==  76  (fig.  2.),  and 
the  angle  CBD  10 1°  30'  given,  to  find  the  angle  BDC  or 
BCD,  and  the  fide  CD. 

1.  Geometrically  by  Conjlruftion. 

Draw  the  line  BC  109,  and  BD,  fo  as  to  make  an  angle 
with  BC  of  xoi°  30',  and  make  BD  equal  to  76  ;  join  BC 
and  BD  with  a  right  line,  and  it  is  done  ;  for  the  angle  D 
being  meafured  by  the  cord  of  6o°,  will  be  470  32',  angle  C 
30°58',  and  the  fide  DC  144.8,  as  was  required. 

2 .  Arithmetically  by  Logarithms . 

Side  BC  109  -  109  -  180^  o' 

BD  76  «  76  -  10 1  30 


Their  fum  185  33  their  diff.  78  30  fum  of  the  ang. 

-  - -  D  and  C. 

4  Sum  39  15  then 
-To  find  the  angles  D  and  C. 

As  the  fum  of  the  fides.  BC  and  BD  =185  2.26717 

Js  to  their  difference  -  -  33  1.51851 

So  is  tang,  of  4  the  fum  of  the  anglesC  andD39°i5'  9.91224 


11.43075 
2.267 17 

To  the  tang  of  4  the  diff.  of  the  anglesCandD8°i7'  9.16358 

To  half  the  fum  of  the  angles  D  and  C  -  390  15 

Add  half  the  difference  of  the  angles  C  and  D  817 
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To  find  DC. 

As  fine  angle  D  470  32' 

Is  to  the  fide  BC  109 
So  is  fine  angle  B  ioi°  30' 


9.86786 
2.03743 

_9-99T  *9 

12.02862 

9.86786 
2.16076 


To  the  fide  DC  required  144.8 

3.  By  Gunter . 

1  ft,  “  The  extent  fi*om  185  to  3  3  on  the  line  of  numbers  will 
reach  from  390  15'  to  8°  17'  on  the  line  of  tangents.  2dlyf 
The  extent  from  angle  D  470  32'  to  78°  30'  (the  fupple¬ 
ment  pt  angle  B)  on  the  line  of  lines,  will  reach  from  the 
fide  BC  109  to  144.8,  the  fide  DC  required,  on  the  line  of 
numbers.” 

Case  III.  Is  wlien  the  three  fides  are  given,  to  find  the 
three  angles  ;  and  die  method  of  refolving  this  cafe  is,  to 
let  a  perpendicular  fall  from  the  greateft  angle  upon  the 
oppofite  fide  or  bafe,  dividing  it  into  two  fegments,  and  the 
whole  triangle  into  two  fmaller  right-angled  triangles  :  then 
it  will  be, 

As  the  bafe  or  fum  of  the  two  ferments  : 

Is  to  the  fum  of  the  other  two  fides 
So  is  the  difference  of  thofe  fides 
To  the  difference  of  the  fegments  of  the  bafe. 

Then  half  this  difference  of  the  two  fegments  added  to 
the  half  fum,  or  half  the  bafe,  gives  the  greater  fegment, 
and  fubtradled  gives  the  lefs.  Hence,  in  each  of  the  two 
right-angled  triangles,  there  are  given  the  hypothenufe,  and 
the  bafe,  befides  the  right  angle,  to  find  the  other  angles 
by  the  firft  cafe. 

Example.  The  fides  BC  (fig.  3.)  =1105,  BDzrS^,  and 
CDzryo,  given  to  find  the  angles  BDC,  BCD,  or  CBD. 

T.  Geometrically  by  ConftruBion . 

Draw  the  line  BC  equal  to  105,  take  CD  50  in  your 
compaffes,  and  with  one  foot  in  C  deferibe  an  arch  ;  then 
’take  BD  85  in  your  compaffes,  and  with  one  foot  in 
B  cut  the  former  arch  in  D,  join  BD  and  DC,  and  it  is 
done;  for  the  angle  B,  being  meafured,  will  be  found  28° 
4',  angle  C  530  7',  which  being  added  together,  is  8i°  11'* 
their  fum  fubtradled  from  180,  leaves  angle  D  98°  49'  as 
was  required. 

2  Arithmetically  by  Logarithms . 

The  two  fhorteft  fides  are  BD  (  =  85)  and  CD  (—  50), 
the  fum  of  which  is  135,  and  their  difference  35.  The  feg¬ 
ments  of  the  bafe  BC  are  found  in  this  manner  : 

As  the  fide  BC  =105  log.  2.021 19 

Is  to  the  fum  of  the  fides  BD  &  DC  =  135  2.13033 

So  is  their  difference  35  1.54407 

To  the  difference  of  the  feg.  of  BC  =  45  1.65321 

Thus  the  fum  and  difference  of  the  fegments  of  the  bafe  BC 
being  known,  we  have  only  to  add  half  this  fum  =  524  to 
half  the  difference  =  224*  and  we  fhall  obtain  the  greater 
fegment,  which  is  =  75  ;  which  fubtradled  from  105,  gives 
30  =:  the  fmaller  fegment.  Then 

To  find  the  angle  BDA. 

As  the  hypothenufe  BD  =85  log.  1.92942 

Is  to  radius  =2  10.00000 

So  is  the  greater  fegment  ==7 5  1.87506 

To  the  fum  of  the  angle  BDA  =  9*945^4 

The  angle  BDA  therefore  is  equal  to  61 0  56' 

Let  us  now  find  the  angle  ADC,  which  is  done  thus. 

As  the  hypothenufe  DC  =  50  log.  1 .69897 

Is  to  radius  =  io.ocooo 

So  is  the  fmaller  fegment  ~  30  1.47712 

To  the  fine  of  ADC  =  9*77 ^ 1 5* 

The  angle  ADC  therefore  is  equal  to  36°  53',  and  the 
whole  angle  BDC  ^98°  49'. 

6 


Gives  the  greater  angle  D  47  3 2 

Subtradtcd,  gives  the  leffer  angle  C  30  58 


To 


Hane. 


TRIGON 

To  find  the  angle  at  B,  we  have  only  to  fubtrad  the  angle 
BD/\  (  =  6i°56  )  from  90°*  and  the  rem.  28°  4'  *hfk 
angle  fought. 


is  the 


The  angle  at  C  is  equal  to  530  7 1. 

3.  By  Gunter , 

iy?,  ‘The  extent  from  105  to  135,  will  reach  from  35  to 
45  on  the  line  of  numbers/  2 dly,  ‘The  extent  from  85 
to  75,  on  the  line  of  numbers,  will  reach  from  radius  to  61 0 
56',  the  angle  BDA  on  the  line  of  fines/  $dly,  ‘  The 
extent  from  50  to  30  on  the  line  of  numbers,  will  reach 
from  radius  to  angle  ADC  36°  $  3'  on  the  line  of  fines/ 
The  foregoing  three  cafes  include  all  the  varieties  of 
plane  triangles  that  can  happen,  both  of  right  and  oblique- 
angled  triangles.  But  befides  thefe,  there  are  fome  other 
theorems  that  are  ufeful  upon  many  occafions,  or  fuited  to 
fome  particular  forms  of  triangles,  which  are  often  more 
expeditious  in  ufe  than  the  foregoing  general  ones ;  one 
of  which,  for  right-angled  triangles,  as  the  cafe  for  which  it 
ferves  fo  often- occurs,  may  be  here  inferted,  and  is  as* follows. 

Case  IV. When,  in  a  right-angled  trian.  le,  there  are  given 
the  angles  and  one  leg,  to  find  the  other  leg,  or  the  hypo- 
thenufe.  Then,  it  will, 

As  radius 
To  given  leg  AB 
So  tang,  adjacent  the  angle  A 
To  the  oppofiteleg  BC,  and 
So  fee.  of  fame  angle  A 
To  hypot.  AC 
Example .  In  the  triangle  ABC  (fig.  4.),  right-angled 
at  B, 

Given  the  leg  AB  —  162  .  r  ,  r,p 

and  the  angle  A  =  53s  7 '  48 '  (■ 

confeq.  the  angle  C  =  36  5  2  i  2  J 

I.  Geometrically. — Draw  the  legABzzifiz  :  Eredb  the 
indefinice  perpendicular  BC  ;  Make  the  angle  A  —  53°|-, 
and  the  fide  AC  will  cut  BC  in  C,  and  form  the  triangle 
ABC.  Then,  by  meafuring,  there  will  be  found  AC  = 
270,  and  BC  =216. 

2..  Arithmetically . 

As  radius  z:  10 

To  AB  n;  162 

So  tang.  A  =  530  f  48"  - 


To  BC  =216 

So  fee.  A  =  530  7'  48" 

To  AC  -  =  270 


log.  I  O’ 0000000 
2*2095 150 
IO*  249372 

2*3344522 

•  10*2218477 

2*4313627 


3.  By  Gunter . 

Extend  the  compaffes  from  45°  at  the  end  of  the  tan¬ 
gents  (the  radius)  to  the  tangent  of  53°-^;  then  that  extent 
will  reach,  on  the  line  of  numbers,  from  162  to  2 16,  for 
BC.  Again,  extend  the  compares  from  36°  52'  to  90  on 
the  lines  ;  then  that  extent  will  reach,  on  the  line  of  num¬ 
bers,  from  162  to  27^  for  AC. 

Note ,  Another  method,  by  making  every  fide  radius,  is 
orten  added  by  the  authors  on  trigonometry,  which  is  thu9  : 
The  given  right-angled  triangle  being  ABC,  make  firlt 
the  hy  pothenufe  AC  radius,  that  is,  with  the  extent  of  AC 
as  a  radius,  and  each  of  the  centres  A  and  C,  deferibe  arcs  CJ3 
and  AE  (fig.  ,.)  ;  then  it  is  evident  that  each  leg  will  re¬ 
present  the  fine  of  its  oppofite  angle,  viz.  the  leg  BC  ihe  fine 
of  the  arc  CD  or  of  the  angle  A,  and  the  leg  AB  the  fine 
of  the  arc  AE  or  of  the  angle  C)  Again,  making  either 
leg  radius,  the  other  leg  will  reprefent  the  tangent  of  its 
oppofite  angle,  and  the  hy  pothenufe  the  fecant  of  the  fame 
angle ;  thus,  with  iadius  AB  and  centre  A  deferibing  the 


OMETRY,  575; 

arc  BF,  BC  reprefents  the  tangent  of  that  arc,  or  of  the  Spherical.^ 

angle  A,  and  the  hypothenufe  AC  the  fecant  of  the  fame  ; 

or  with  the  radius  BC  and  centre  C  deferibing  the  arc 

BG,  the  other  leg  AB  is  the  tangent  of  that  arc  BG  or 

of  the  angle  C,  and  the  hypothenufe  CA  the  fecant  of  the 

fame. 

And  then  the  general  rule  for  all  thefe  cafes  is  this,  viz. 
that  the  fides  bear  to  each  other  the  fame  proportions  as  the 
parts  or  things  which  they  reprefent.  And  this  is  called 
making  every  fide  radius. 

SPHERICAL  TRIGONOMETRY. 

Spherical  Trigonometry  is  the  art  whereby,  from 
three  given  part3  of  a  iphencal  triangle,  we  diicover  the 
reft  ;  and,  like  plane  trigonometry,  is  either  right-angled  or 
oblique  angled-.  But  before  wc  give  the  analogies  for  the 
folution  of  the  feveral  cafes  in  either,  it  will  be  proper  to 
premife  the  following  theorems  : 

Theorem  I.  In  all  right-angled  fpherical  triangles,  the 
fign  of  the  hypothenufe  :  radius  :  :  fine  of  a  leg  :  fine  of  its 
oppofite  angle.  And  the  fine  of  a  leg  :  radius  :  :  tangent 
of  the  other  leg:  tangent  of  its  oppofite  angle. 

Demonjl ration.  Let  EDAFG  (ibid.  fig.  6.)  reprefent 
the  eighth  part  of  a  fphere,  where  the  quadrantal  planes 
EDFG,  EDBC,  are  both  perpendicular  to  the  quadrantal 
plane  ADFB  ;  and  the  quadrantal  plane  ADGC  is  per¬ 
pendicular  to  the  plane  EDFG;  and  the  fpherical  triangle 
A13C  is  right-angled  at  B,  where  CA  is  the  hypothenufe, 
and  BA,  BC,  are  the  legs. 

To  the  arches  GF,  CB,  draw  the  tangents  HF,  OB, 
and  the  fines  GM,  Cl,  on  the  radii  DF,  DB  ;  alio  draw 
BL  the  fine  of  the  arch  AB,  and  CK  the  fine  of  AC  ; 
and  then  join  LK  and  OL.  Now  ITF,  OB,  GM,  Cl,  are 
all  perpendicular  to  the  plane  ADFB.  And  HD,  GK, 

OL,  lie  all  in  the  fame  plane  ADGC.  Alf©  FD,  IK,  BL, 
lie  all  in  the  fame  plane  ADGC  Therefore  the  rightl 
angled  triangles  HFD,  CIK,  ODL,  having  the  equa- 
angles  HDF,  CKI,  OLB,  are  fimilar.  And  CK  :  DG  :  : 

Cl  :  GM  ;  that  is,  as  the  fine  of  the  hypothenufe  :  rad.  :  : 
fine  of  a  leg  :  fine  of  its  oppofite  angle.  For  GM  is  the  fine 
of  the  arc  GF,  which  meafures  the  angle  CAB.  Alfo,  LB  : 

DF  :  :  BO  :  FH  ;  that  is,  as  the  fine  of  a  leg  :  tadius  :  : 
tangent  of  the  other  leg  :  tangent  of  its  oppofite  angle. 

Q^E.  D. 

Hence  it  follows,  that  the  fines  of  the  angles  of  any 
oblique  fpherical  triangle  ACD  (fig.  7.)  are  to  one  another, 
directly,  as  the  fines  or  the  oppofite  fides.  Hence  it  alfo 
folk)  vvs,  that,  in  right-angled  fpherical ‘triangles,  having  the 
fame  perpendicular,  the  lines  of  the  bafes  will  be  to  each 
other,  inveifely,  as  the  tangents  of  the  angles  at  the  bafes. 

Theorem  II;  In  any  right-angled  fpherical-- triangle 
ABC  (fig.  8.)  it  will  be,  As  radius  is  to- the  co  fine  of  one 
leg,  lo  is  the  co-fine  of  the  other  leg  to  the  co-line  of  the 
hypothenufe. 

Hence,  if  two  right-angled  fpherical  triangles  ABC, 

CBD  (fig.  7.)  have  the  fame  perpendicular  BC,  the  co  fines 
of  their  hypothenufes  will  be  to  each  other,  diredly,  as  the 
co-fines  o!  their  bafes. 

Theorem  III.  In  any  fpherical  triangle  it  will  be,  As 
radius  is  to  the  fine  of  either  angle,  fo  is  the  co-line  of  the 
adjacent  leg  to  the  eo-line  of  the  opoolite  angle. 

Hence,  in  right-angled  fpherical  triangles,  having  the 
fame  perpendicular,  the -co- fine?  of  the  angles  at  the  bale 
will  be  to  each  other,  diredtly,  as  the  lines  of  the  vertical 
angles. 

Theorem  IV*  In  any  right-angled  fpherical  triangle- 
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^phencal.  ft  wlll  be,  As  radius  is  to  the  co-fine  of  the  hypothenufe, 
w  v  fo  is  the  tangent  of  either  angle  to  the  co-tangent  of  the 
other  angle. 

As  the  him  of  the  fines  of  two  unequal  arches  i3  to  their 
difference,  fo  is  the  tangent  of  half  the  fum  of  thofe  arches 
to  the  tangent  of  half  their  difference  :  and  as  the  fum  of 
the  co-fines  is  to  their  difference,  fo  is  the  cotangent  of 
half  the  fum  of  the  arches  to  the  tangent  of  half  the5  dif¬ 
ference  of  the  fame  arches. 

Theorem  V.  In  any  fpherical  triangle  ABC  (fig.  9  and 
10..)  it  will  be,  As  the  co-tangent  of  half  the  fum  of  half 
their  difference,  fo  is  the  co-tangent  of  half  the  bafe  to  the 
tangent  of  the  diflance  (DE)  of  the  perpendicular  from  the 
middle  of  the  bafe. 

•  Since  the  laft  proportion,  by  permutation,  becomes  co- 

AC-f-BC  _  AC— BC. 

tang.- - - - j  co-tang.  AE  :  :  tang.  - - ‘  tang. 
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DE,  and  as  the  tangents  of  any  two  arches  are,  inverfely,  Spheric 

as  their  co-tangents  ;  it  follows,  therefore,  that  tang.  AE  • - r-* 

A  AC+BC  AC— BC  *  ‘  | 

tang.  a  : ;  tang.- - — - :  tan g.  DE  ;  or,  that 

the  tangent  of  half  the  bafe  is  to  the  tangent  of  half  the  fum 
of  the  Tides,  as  the  tangent  of  half  the  difference  of  the  fides 
to.  the  tangent  of  the  diitancfr  of  the  perpendicular  from  the 
middle  of  the  bafe. 

Theorem  VI.  In  any  fpherical  triangle  ABC  (fig.  9. ) 
it'  will  be,  As  the  co-tangent  of  half  the  fum  of  the  angles 
at  the  bafe  is  to  the  tangent  of  half  their  difference,  fo  is'the 
tangent  of  half  the  vertical  angle  to  the  tangent  of  the  angle 
which  the  perpendicular  CD  makes  with  the  line  CF  bifec- 
ting  the  vertical  angle. 


Th'  Solution  of  the  Cases  of  right-angled  fpherical  Triangles,  (fig.  8.). 


Cafe  Given 

Sought 

\ 

Solution 

1 

The  hyp.  AC  and 

one  angle  A 

The  oppofite  leg 

BC 

As  radius  :  fine  hyp.  AC  :  :  fine  A  :  fine 

BC  (by  the  former  part  of  theor.  1.) 

2 

The  hyp.  AC  and 
one  angle  A 

The  adjacent  leg 

AB 

As  radius  :  co-fine  of  A  :  :  tang.  AC.  : 

tang.  AB  (by  the  latter  part  of  theor.  1.) 

3 

The  hyp.  AC  and 

one  angle  A 

The  other  angle  As  radius  :  co-fine  of  AC  : :  tang.  A  :  co- 

C  tang.  C  (by  theorem  4.) 

4 

The  hyp.  AC  and 
one  leg  AB 

The  other  leg 

BC 

As  co-fine  AB  :  radius  :  :  co-fine  AC  : 

co-fine  BC  (by  theorem  2.) 

s 

The  hyp.  AC  and 

one  leg  AB 

The  oppofite  an¬ 

gle  C 

As  fine  AC  :  radius  ;  :  fine  AB  :  fine  C 

(by  the  former  part  of  theorem  1.) 

6 

The  hyp.  AC  and 

one  leg  AB 

The  adjacent  an¬ 

gle  A 

As  tang.  AC  :  tang.  AB  :  ;  radius  :  co¬ 

fine  A  (by  theorem  1.) 

7 

One  leg  AB  and  the  The  other  leg 

adjacent  angle  A  BC 

As  radius  :  fine  AB  :  ;  tangent  A  :  tan¬ 

gent  BC  (by  theorem  4.) 

8 

One  leg  AB  and  the 
adjacent  angle  A 

The  oppofite  an-  As  radius  :  fine  A  :  :  co-fine  of  AB  :  co- 
gle  C  fine  of  C  (by  theorem  3.) 

9 

One  leg  AB  and  the 
adjacent  angle  A 

The  hyp. 

\AC 

As  co- fine  of  A  :  radius  :  :  tang.  AB  : 
tang.  AC  (by  theorem  1.) 

10 

One  leg  BC  and  the 
oppofite  angle  A 

The  other  leg 
AB 

As  tang.  A  :  tang.  BC  :  :  radius  ;  fine 

AB  (by  theorem  4.) 

1 1 

One  leg  BC  and  the 
oppofite  angle  A 

The  adjacent  an¬ 
gle  C 

As  co-fine  BC  :  radius  :  :  co-fine  of  A  : 

fine  C  (by  theorem  3.)  j 

1 2 

One  leg  BC  and  the 
oppofite  angle  A 

The  hyp.  As  fine  A  :  fine  BC  :  :  radius  :  fine  AC 

AC  (by  theorem  1 . ) 

■3 

Both  legs 

AB  and  BC 

The  hyp. 

AC 

As  radius  :  co-fine  AB  :  :  co-fine  BC  :  co¬ 

fine  AC  (by  theorem  2.) 

14 

Both  legs 

AB  and  BC 

An  angle,  fuppoie 

A  1 

As  fine  AB  :  radius  :  :  tang.  BC  :  tang. 

A  (by  theorem  4.) 

13 

Both  angles 

A  and  C 

A  kg,  i’uppole 

AB 

As  fine  A  :  co  fine  C  :  radius  :  co-fine 

AB  (by  theorem  3.) 

r  Both  angles 

10  A  and  C 

4- —  — —  — 1  — . .  . . 

The  hyp.  As  tang.  A  :  co-tang.  C  :  :  randius  :  co- 

AC  fine  AC  (by  theorem  4.) 

Note,  The  10th,  nth,  and  12th  cafes  are  ambiguous ;  fince  it  cannot  be  determined  by  th 
data,  whether  A,  B,  C,  and  AC,  be  greater  or  lefs  than  90  degrees  each. 


Cafe 


s 


If 


Plane  TR IG  ON  OME  TRY . 

Jc 


Plate  DX1 


Spheric  al  TRIG  ON  OME  TRY . 


..  ,  '  < 

' 

' 

t 

,  *i  * 


■  v  ■  • 


: 


•  v  v  >  •• 


/ 


fs^hcrM* 


TRIGONOMETRY, 


The  Solution  of  the  Cases  of  oblique  fpherical  Triangles,  (fig,  9  and  10.) 


Cafe 

Given 

Sought 

Solution 

I 

Two  fidcs  AC,  BC, 

and  an  angle  A  oppo¬ 
fite  to  one  of  them. 

The  angle  B 

oppofite  to 
the  other 

j  As  fine  BC  :  fine  A  :  :  fine  AC  :  fine  B  (by  theorem  1.) 

j  Note,  this  cafe  is  ambiguous  when  BC  is  lefs  than  AC  ; 

1  fmee  it  cannot  be  determined  from  the  data  whether  B  be 
|  acute  or  obtufe. 

2 

Two  Tides  AC,  BC, 
and  an  angle  A  oppo¬ 
fite  to  one  of  them 

The  included 
angle  ACB 

Upon  AB  produced  (if  need  be)  let  fall  the  perpendicular 
CD  ;  then  (by  theorem  4.)  rad.  :  co-fme  AC  :  :  tang.  A  : 
co-tang.  ACD  ;  but  (by  theorem  1.)  as  tang.  BC  :  tana. 
AC  : :  cofine  ACD  :  co-fine  BCD.  Whence  ACB—ACD 
z±z  BCD  is  known. 

3 

Two  iides  AC,  BC, 

and  an  angle  oppofite 
to  one  of  them 

The  other  fide 

AB 

As  rad.  :  co-fine  A  :  :  tang.  AC  :  tang.  AD  (by  theor.  \ ) 

and  (by  theor.  2.)  as  co-fme  AC  :  co-fme  BC  : :  co-fine  AD 
:  co-fine  BD.  Note,  this  and  the  lail  cafe  are  both  ambi¬ 
guous  when  the  firft  is  fo. 

4 

Two  fides  AC,  AB, 

and  the  included 
angle  A 

The  other  fide  j 

BC 

As  rad.  :  co-fme  A  :  :  tang.  AC  :  tang.  AB  (by  theor.  ,< .) 

i  whence  AD  is  alfo  known  ;  then  (by  theor.  2.)  as  co-fme 
AD  :  co-fine  BD  :  :  co-fine  AC  :  co-fine  BC. 

5 

Two  fides  AC,  AB, 

and  the  included 
arnrle  A 

Either  of  the  | 
other  angles,  1 
fuppofe  B  1 

|  As  rad.  :  co-fme  A  :  :  tang.  AC  :  tang.  AD  (by  theor.  1.) 
whence  BD  is  known  ;  then  (by  theor.  4.)  as  fine  BD  :  fine 
AD  :  :  tang.  A  :  tana.  B. 

6 

Two  angles  A,  ACB, 

and  the  fide  AC 
betwixt  them 

The  other  angle  1 

B  1 

1 

|  As  rad.  :  co-fine  AB  :  :  tang.  A  :  co-tang.  ACD  (by  theo¬ 

rem  4.)  whence  BCD  is  alfo  known  ;  then  (by  theor,  3.) 

!  as  fine  ACD  :  fine  BCD  :  :  co-fme  A  :  co  fine  B. 

7 

Two  angles  A,  ACB, 

and  the  fide  AC 
betwixt  them 

Either  of  the 

other  Tides, 
fuppofe  BC 

As  rad.  :  co-fine  A.C  :  :  tang.  A  :  co-tang.  ACD  (by  theo¬ 

rem  4.)  whence  BCD  is  alfo  known  :  then,  as  co-fine  BCD 
:  co-fme  ACD  :  :  tang.  AC  :  tang.  BC  (by  theor.  1.) 

8 

T  wo  angles  A,  B,  and 

a  fide  AC  oppofite  to 
one  of  them 

The  fide  BC  | 

oppofite  the 
other  j 

As  fine  B  :  fine  AC  ; :  fine  A  :  fine  BC  (by  theorem  1.) 

9 

Two  angles  A,  B,  and 
a  fide  AC  oppofite  to 
one  of  them 

The  fide  AB  j  As  rad.  :  co-fine  A  :  :  tang.  AC :  tano.  AD  (by  theor.  1,) 

betwixt  them  and  as  :  tang.  B  :  tang.  A  :  :  fine  AD  :  fine  BD  (by  theo- 
1  rem  4.)  whence  AB  is  alfo  known. 

10 

Two  angles  A,  B,  and 

a  fide  AC  oppofite  to 
one  of  them 

The  other  angle  j  As  rad,  :  co-fine  AC  :  :  tang.  A  :  co-tang.  A  CD  (by  theo- 

ACB  I  rem  4  )  and  as  co-fine  A  :  co-fine  B  :  :  fine  ACD  ;  fine  BCD 

1  (by  theor.  3.)  whence  ACB  is  alfo  known. 

11 

All  the  three  fides 

AB,  AC,  and  BC 

An  angle, 

fuppofe  A 

'  -  _  AC+BC  AC— BC  ' 

As  tang.  -JAB  :  tang.  :  :  tang.  :  tang. 

DE,  the  diflancc  of  the  perpendicular  from  the  middle  of 
the  bafe  (by  theorem  6.)  whence  AD  is  known  :  then,  as 
tang.  AC  :  tang.  AD  :  :  rad,  :  co  fine  A  (by  theor.  1.) 

12 

All  the  three  angles 

A,  B,  and  ACB 

A  fide,  fuppofe 

AC 

A  ABC-f  A  »  ABC— A  aCB 

As  co-tang.  ^  :  tang.  ^  ::tang.—g — :tan* 

of  the  angle  included  by  the  perpendicular  and  a  line  bifec- 
ting  the  vertical  angles ;  whence  ACD  is  alfo  known  :  then 
(by  theorem  5.)  tang.  A  :  co-tang.  ACD  :  :  rad.  co-fme 
AC. 

The  following  propofitions  and  remarks,  concerning  fphe- 
Hutton's  rical  triangles  (felefted  and  communicated  to  Dr  Hutton 
Mathematic  by  the  reverend  Nevil  Mafkelyne,  D.  D.  Aftronomer  Royal, 
ory.  i^'i0n'  F,  R.  S.),  will  alfo  render  the  calculation  of  them  perfpi- 
cuous,  and  free  from  ambiguity. 

1 .  A  fpherical  triangle  is  equilateral,  ifofcelar,  or  fcalene, 
according  as  it  has  its  three  angles  ail  equal,  or  two  of  them 
equal,  or  all  three  unequal ;  and  vice  verfa . 

2.  The  greateft  fide  is  always  oppofite  the  greateft  angle, 
^nd  the  fmalleft  fide  oppofite  the  fmalleft  angle. 

3.  Any  two  Tides  taken  together  are  greater  than  the 
third. 

Vol.  XVIII.  Part  II. 


4.  If  the  three  angles  are  all  acute,  or  all  right,  or  all 
obtufe  ;  the  three  tides  will  be,  accordingly,  all  lefs  than 
90°,  or  equal  to  90°,  or  greater  than  go°  ;  and  vice  verfa . 

5.  If  from  the  three  angles  A,  B,  C.  of  a  triangle  A  BC, 
as  poles,  there  be  deicribed,  upon  the  furface  ofr  the  fnhere, 
three  arches  of  a  great  circle  DE,  DF,  FE,  forming  by 
their  interfe&ions  a  new  fpherical  triangle  DEF  ;  eacl/fide 
of  the  new  triangle  will  be  the  fupplement  of  the  angle 
at  its  pole  ;  and  each  angle  of  the  lame  triangle  will  be 
the  fupplement  of  the  fide  oppofite  to  it  in  the  triangle  ABC. 

6.  In  any  triangle  ABC,  or  A^C,  right-angled  in  A,  \ft9 
The  angles  at  the  hypothenufe  are  always  of  the  fame  kind 
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fcpht ricab  ag  their  oppofite  Tides  ,*  idly.  The  hypothenufe  is  lefs  or 
greater  than  a  quadrant,  according  as  the  Tides  including  the 
right  angle  arc  of  the  fame  or  different  kinds  ;  that  is  to  fay, 
according  as  thefe  fame  fides  are  either  both  acute  or  both  ob- 
tufe,  or  as  one  is  acute  and  the  other  obtufe.  And  vice  verj'a , 
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ift,  The  fides  including  the  right  angle  are  always  of  the  fame  Spherical 

kind  as  their  oppofite  anglos  :  2 dly,  The  fides  including  the  ' - v— w 

v  right  angle  will  be  of  the  fame  or  different  kinds,  according 
as  the  hypothenufe  is  le  s  or  more  than  90°  ;  but  one  at  leaft 
of  them  will  be  of  90°,  if  the  hypothenufe  is  fo. 


T  R  I 

Trihilat*  TRIHILATiEb  from  ires  “three,”  and  h\hm  Ci  an  external 
J1  mark  on  the  feed  5”  the  name  of  the  23d  clafs  in '•Linnaeus’s 
Tn”'ga*  ,  Fragments  of  a  Natural  Method  ;  confiding  of  plants  with 
three  feeds,  which  are  marked  with  an  external  cicatrix  or 
fear,  where  they  are  fattened  within  the  fruit.  See  Bo¬ 
tany,  Se&.  6. 

TRIM,  implies  in  general  the  ftate  or  difpqfition  by 
which  a  (hip  is  befl  calculated  for  the  fcvcral  purpofes  of 
navigation. 

Thus  the  trim  of  the  hold  denotes  the  moft  convenient 
and  proper  arrangement  of  the  various  materials  contained 
therein  relatively  to  the  {hip’s  motion  or  liability  at  fea. 
The  trim  of  the  mails  and  fails  is  alfo  their  moft  appofite 
fituation  with  regard  to  the  conflru&ion  of  the  fhip  and 
the  effort  of  the  wind  upon  her  fails.  See  Seamanship. 

TRINGA,  Sandpiper  ;  a  genus  of  birds  belonging  to 
the  order  of  gralU.  The  bill  is  fomewhat  tapering,  and  of 
the  length  of  the  head  ;  the  noftrils  are  fmall ;  the  toes  are 
four  in  number  and  divided,  the  hind  toe  being  frequently 
raifed  from  the  ground.  According  to  Dr  Latham  there 
are  45  fpecies,  of  which  18  are  Britifh.  We  fhall  deferibe 
fome  of  the  moft  remat  kable. 

1.  Vanellus ,  lapwing,  or  tewit,  is  diftin  Juifhed  by  having 
the  bill,  crown  of  the  head,  creft,  and  throat,  of  a  black  co¬ 
lour  ;  there  is  alfo  a  black  line  under  each  eye  ;  the  back 
is  of  a  purplifh  green  ;  the  wings  and  tail  are  black  and 
white,  and  the  legs  red  :  the  weight  is  8  ounces  and  the 
length  1  3  inches.  It  lays  four  eggs,  making  a  flight  nefl 
with  a  few  bents.  The  eggs  have  an  olive  call,  and  are 
fpotted  with  black.  The  young,  as  foon  as  hatched,  run 
like  chickens :  the  parents  fhovv  remarkable  folicitude  for 
them,  flying  with  great  anxiety  and  clamour  near  them, 
jlriking  at  either  men  or  do  rs  that  approach,  and  often 
fluttering  along  the  ground  like  a  wounded  bhd,to  aconfider- 
able  diftance  from  their  neft,  to,  delude  their  purfuers  ;  and 
to  aid  the  deceit,  they  become  more  clamorous  when  moft  re¬ 
mote  from  it :  the  eggs  are  held  in  great  efleem  for  their  deli¬ 
cacy,  and  are  fold  by  the  London  poulterers  for  three  {hillings 
the  dozen.  In  winter,  lapwings  join  in  vaft  flocks  ;  but 
at  that  feafon  are  very  wild  :  their  fiefh  is  very  good,  their 
food  being  infecls  and  worms.  During  October  and  No¬ 
vember,  they  are  taken  in  the  fens  in  nets,  in  the  fame  man¬ 
ner  that  ruffs  are  ;  but  are  not  preferved  for  fattening,  be¬ 
ing  killed  as  foon  as  caught. 

2.  Pugnax.  The  male  of  this  fpecies  is  called  ruff,  and 
the  female  reeve .  The  name  rw^is  given  to  the  males  be- 
caufe  they  are  furnifhed  with  very  long  feathers,  Handing 
out  in  a  remarkable  manner,  not  unlike  the  ruff  worn  by 
our  anceflors.  The  ruff  is  of  as  many  different  colours  as 
there  are  males ;  but  in  general  it  is  barred  with  black  ;  the 
weight  is  fix  or  feven  ounces  ;  the  length,  one  foot.  The 
female,  or  reeve ,  has  no  ruff ;  the  common  colour  is  brown  ; 
the  feathers  are  edged  with  a  very  pale  colour ;  the  bi  eafl 
and  belly  white.  Its  weight  is  about  four  ounces. 

Thefe  birds  appear  in  the  fens  in  the  earlieft  fpring,  and 
'  difappear  about  Michaelmas.  The  reeves  lay  four  eggs  in 
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a  tuft  of  grafs,  the  fir  ft  week  in  May,  and  fit  about  a  month. 
The  eggs  are  white,  marked  with  large  rufty  fpots.  Fowlers 
avoid  in  general  the  taking  of  the  females  ;  not  only  be- 
caufe  they  are  fmaller  than  the  males,  but  that  they  may  be 
left  to  breed. 

Soon  after  their  arrival,  the  males  begin  to  hill,  that  is, 
to  colle6l  on  fome  dry  bank  near  a  fplafti  of  water,  in  expec¬ 
tation  of  the  females,  who  refort  to  them.  Each  male  keeps 
pofleffion  of  a  fmall  piece  of  ground,  which  it  runs  round 
till  the  grafs  is  worn  quite  away,  and  nothing  but  a  naked 
circle  is  left.  When  a  female  lights,  the  ruffs  immediately 
fall  to  fighting.  It  is  a  vulgar  error,  that  ruffs  mud  be  fed 
in  the'dark  left  they  fhould  deflroy  each  other  by  fighting  on 
admiffion  of  light.  The  truth  is,  every  bird  takes  its  {land 
in  the  room  as  it  would  in  the  open  fen.  If  another  in¬ 
vades  its  circle,  an  attack  is  made,  and  a  battle  eniues. 
They  make  ufe  of  the  fame  adlion  in  fighting  as  a  cock, 
place  their  bills  to  the  ground  and  fpread  their  ruffs.  Mr 
Pennant  fays,  he  has  fet  a  whole  room-full  a-fighting,  by 
making  them  move  their  ftations  ;  and  after  quitting  the 
place,  by  peeping  through  a  crevice,  feen  them  refuine  their 
circles  and  grow  pacific. 

When  a  fowler  difeovers  one  of  tliofe  hills,  he  places  his 
net  over  night,  which  is  of  the  fame  kind  as  thoie  that 
are  called  clap  or  day  nets  ;  only  it  is  generally  Angle,  and 
is  about  14  yards  long  and  four  broad.  The  fowler  reforts 
to  his  {land  at  day-break,  at  the  diftance  of  one,  two,  three, 
or  four  hundred  yards  from  the  nets,  according  to  the  time 
of  the  feafon  ;  for  the  later  it  is,  the  lhyer  the  birds  grow. 
He  then  makes  his  firll  pull,  taking  fuch  birds  as  he  finds 
within  reach:  after  that  he  places  his  {luffed  birds  or  ftales  to 
entice  thofe  that  are  continually  t raver fing  the  fen.  When 
the  ftales  are  fet,  feidom  more  than  two  or  three  are  taken 
at  a  time.  A  fowler  will  take  40  or  50  dozen  in  a  feafon. 
— Thefe  birds  are  found  in  Lincolnftiire,  the  ifle  of  Ely, 
and  in  the  Eaft  Riding-  of  York.  They  vifit  a  place  called 
Martin- Mere  in  Lancafhire  the  latter  end  of  Match  or  begin¬ 
ning  of  April;  but  do  not  continue  there  above  three  weeks  ; 
where  they  are  taken  in  nets,  and  fattened  for  the  table  with 
bread  and  milk,  hemp  feed,  and  fometimes  boiled  wheat ; 
but  if  expedition  is  required,  fugar  is  added,  which  will 
make  them  in  a  fortnight’s  time  a  lump  of  fat  :  they  then 
fell  for  two  {hillings  or  half  a  crown  a-piece.  They  are  dref- 
fed  like  the  woodcock,  with  their  inteftines  ;  and  when  kil¬ 
led  at  the  critical  time,  lay  the  Epicures,  are  the  moft  de¬ 
licious  of  all  morfels. 

3.  Canutus,  or  knot,  has  the  forehead,  chin,  and  lower 
part  of  the  neck,  brown,  inclining  to  a(h-colour  ;  the  back 
and  fcapulars  deep  brown,  edged  with  afh  colour ;  the  co¬ 
verts  of  the  wings  white,  the  edges  of  the  lower  order  deeply 
fo,  forcing  a  white  bar  ;  the  breaft,  fides,  and  belly  white, 
the  two  firft  ftreaked  with  brown  ;  the  coverts  of  the  tad 
marked  with  white  and  duiky  {pots  alternately  ;  the  tail 
afh  coloured,  the  outmoft  feather  on  each  fide  white  ;  the 
legs  of  a  bluifti.  grey  ;  and  the  toes,  as  a  fpecial  mark,  di¬ 
vided  to  the  very  bottom  $  the  weight  four  ounces  and  a 
o  halt.— 
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-half*— -Thefe  birds,  when  fattened,  are  preferred  by  fome 
to  the  ruffs  themfeives.  They  are  taken  in  great  numbers 
on  the  coafts  of  Lincolnfhire,  in  nets  fuch  as  are  employed  in 
,  taking  ruffs  ;  with  two  or  three  dozens  of  ftales  of  wood 
painted  like  the  birds,  placed  within  ;  14  dozens  have  been 
taken  at  once.  Their  feafon  is  from  the  beginning^  of 
Auguft  to  that  of  November.  They  difappear  with  the  firft 
fro  ft  s.  Camden  fays  they  derive  their  name  from  king  Ca¬ 
nute,  Knute,  or  Knout,  as  he  is  fometimes  called  ;  probably 
becaulc  they  were  a  favourite  difh  with  that  monarch.  We 
know  that  he  kept  the  feaft  of7  the  purification  of  the  Vir¬ 
gin  Mary  with  great  pomp  and  magnificence  at  Ely  ;  and 
this  being  one  of  the  fen- birds,  it  is  not  unlikely  but  he  met 
with  it  there. 

4.  The  hypoleucos ,  or  common  fandpiper,  except  in  pair¬ 
ing  time,  is  a  folitary  bird  :  it  is  never  found  near  the  fea, 
but  frequents  rivers,  lakes,  and  other  frefh  waters.  Its  head 
is  brown,  flreaked  with  downward  black  lines ;  the  neck 
an  obfeure  afh-celour  5  the  back  and  coverts  of  the  wings 
brown,  mixed  with  a  gloffy  green,  elegantly  marked  with 
tranfverfe  duiky  lines  ;  the  breaft  and  belly  are  of  a  pure 
white  ;  the  quill- feathers  and  the  middle  feathers  of  the  tail 
are  brown  ;  the  legs  of  a  dull  pale  green. 

5.  The  alpina,  or  dunling  fandpiper,  is  at  once  diflin- 
guilhed  from  the  others  by  the  fingularity  of  its  colours. 
The  back,  head,  and  upper  part  of  the  neck,  are  ferru¬ 
ginous,  marked  with  large  black  fpots  ;  the  lower  part  of 
the  neck  white,  marked"  with  fhort  dufky  ftreaks  ;  the  co¬ 
verts  of  the  wings  afh-colour ;  the  belly  white,  marked  with 
large  black  fpots,  or  with  a  black  crefcent  pointing  towards 
the  thighs  ;  the  tail  is  afh- coloured  ;  legs  black  ;  toes  di¬ 
vided  to  their  origin.  In  lize  it  is  fuperior  to  that  of  a 
lark.  Thefe  birds  are  found  on  our  fea-coafts  ;  bui  may 
be  reckoned  among  the  more  rare  kinds.  They  lay  tour 
eggs  of  a  dirty  white  colour,  blotched  with  brown  round 
the  thicker  end,  and  marked  with  a  tew  fmall  fpots  of  the 
fame  colour  on  the  fmaller  end.  They  are  common  on  the 
Yorkfhire  coafts,  and  efteemed  a  great  delicacy. 

6.  The  c'mclusy  purre,  or  (tint,  is  in  length  7^  inches  ; 
the  head  and  hind  part  of  the  neck  are  afh-coloured,  mark¬ 
ed  with  duflcy  lines  ;  a  white  ftroke  divides  the  bill 
and  eyes;  the  back  is  of  a  brownifh  afh- colour;  the  breaft 
and  belly  white  ;  the  coverts  of  the  wings  and  tail  a 
daik  brown,  edged  with  light  afh  colour  or  white  ;  the  up¬ 
per  part  or  the  quill- feathers  duflcy,  the  lower  white  ;  the 
legs  of  a  duflcy  green;  the  toes  divided  to- their  origin. 
The  bill  an  inch  and  a  half  long,  flender,  and  black  ;  irides 
duflcy. —  Thefe  birds  come  in  prodigious  flocks  on  our  fea- 
coafts  during  the  winter  :  in  their  flight  they  perform  their 
evolutions  with  great  regularity;  appearing  like  a  white 
or  a  duflcy  cloud,  as  they  turn  their  backs  or  their  breads 
towards  you.  They  leave  our  fhores  in  fpring,  and  retire 
to  fome  unknown  place  to  breed.  They  were  formerly  a 
well  known  difh  at  our  tables. 

TRINIDAD,  an  ifland  in  the  gulf  of  Mexico,  feparated 
from  New  Andalufla,  in  Terra  Firma,  by  a  ftrait,  about 
three  miles  over.  The  foil  is  fruitful,  producing  fugar, 
cotton,  Indian  corn,  fine  tobacco,  and  fruits  ;  but  the  air 
is  unhealthy.  It  was  taken  by  Sir  Walter  Raleigh  in  i  595, 
and  by  the  French  in  1676,  who  plundered  the  ifland  and 
then  left  it.  It  is  about  62  miles  in  length,  and  45  in 
breadth  ;  and  was  difeovered  by  Chriftoplier  Columbus  in 
1498.  There  is  a  bituminous  lake  in  this  ifland  ;  for  an 
'  account  of  which,  fee  the  article  Petroleum,  p.  252. 
note  B. 

TRINITARIANS,  thofe  who  believe  in  the  Trinity  ; 
thofe  who  do  not  believe  therein  being  called  Antitrini - 
tarians . 
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TRINITY,  Ml  theology,  the  ineffable  myftery  of  three 
perfons  in  one  God  ;  Father,  Son,  and  Holy  Spirit.  See 
Theology.  n°  61.  s 

TuiNiTY-Houfe .  See  London,  n°  49. 

TfUNiTY-Sunday,  a  feftival  obferved  on  the  Sunday  next 
after  Whitfunday,  in  hon  ur  of  the  holy  Trinity.  The 
obfcrvation  of  this  feftival  was  firft  enjoined  in  the  council 
of  Arles,  anno  1260. 

TRINOB  ANTES,  (anc.  geog.)  a  people  of  Britain, 
fuppoftd  to  have  occupied  Middlesex  and  EfFex. 

TRIO,  in  mufic,  a  part  of  a  concert  wherein  three  per¬ 
fons  fing  ;  or,  more  properly,  a  muflcal  compofitiou  confid¬ 
ing  offthree  parts. 

TRIPHTHONG,  in  grammar,  an  affemblage  or  con- 
courfe  of  three  vowels  in  one  fyllable  ;  as  qu&. 

TRIPLE,  in  mufic,  is  one  of  the  fpecies  of  meafnre  or 
time.  See  Music. 

TRIPOD,  in  antiquity,  a  famed  facred  feat  or  ftool, 
fupported  by  three  feet,  whereon  the  priefts  and  fybils  were 
placed  to  render  oracles.  It  was  on  the  tripod  that  the 
gods  were  faid  to  infpire  the  Pythias  with  that  divine  fury 
and  enthuliafm  wherewith  they  were  feized  at  the  delivery 
of  their  predictions. 

TRIPOLI,  a  country  of  Africa,  in  Barbary;  bounded 
on  the  north  by  the  Mediterranean  fea  ;  on  the  fouth,  by 
the  country  of  the  Beriberies ;  on  the  weft,  by  the  king¬ 
dom  of  Funis,  Biledulgerid,  and  a  territory  of  the  Gadamis; 
and  on  the  eaft,  by  Egypt.  It  is  about  925  miles  along 
the  fea  coaft  ;  but  the  breadth  is  various.  Some  parts  of 
it  are  pretty  fruitful ;  but  that  towards  Egypt  is  a  fandy 
defert.  it  had  the  title  o  a  kingdom  ;  but  is  now  a  repu¬ 
blic,  governed  by  a  dey.  He  is  not  abfolute,  for  a  Turkifh 
bafhaw  refides  here,  who  receives  his  authority  fr®m  the 
grand  feignior,  and  has  a  power  of  controling  the  dey,  and 
levying  taxes  on  the  people.  The  dey  is  elected  by  the 
foldiers,  who  make  no  icruple  of  depofing  him  when  they 
pleafe. 

Tripoli,  a  confiderable  town  of  Africa,  and  capital  of 
a  republic  of  the  fame  name  in  Barbary,  and  under  protec¬ 
tion  of  the  grand  feignior,  with  a  caftle  and  a  fort.  It  is 
pretty  large,  and  the  inhabitants  are  noted  pirates.  It  was 
taken  by  Charles  V.  who  lettied  the  knights  of  Malta 
there  ;  but  they  were  driven  away  by  the  Turks  in  1551. 
It  was  formerly  very  flounfhing  ;  and  has  now  fome  trade 
in  fluffs,  faffron,  com,  oil,  wool,  dates,  oflrich  feathers,  and 
ilcins  :  but  they  make  more  of  the  Chriftian  flaves  which 
they  take  at  fea ;  for  they  either  fet  high  ranfoms  upon 
them,  or  make  them  perform  all  forts  of  work.  It  is  feated 
on  the  coaft  of  the  Mediterranean,  in  a  Tandy  foil,  and  iur- 
rounded  by  a  wall,  (Lengthened  by  other  fortifications.  E. 
Long.  13.  12.  N.  Lat.  32.  34. 
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Tripoli,  called  Tripolis  of  Syria,  to  diftinguifli  it  from 

c  from  its  bein<j  an- 


Tripoli  in  Barbary ,  received  its 
ciently  formed  of  three  cities  at  a  fmall  diftance  from  each 
other,  one  of  which  belonged  to  the  A  radians,  or  ancient 
kingdom  of  Arad,  the  fecond  to  the  Sidonians,  and  the 
third  to  the  Tyrians,  perhaps  as  a  common  mart  to  thofe 
maritime  powers.  I  he  preient  town  of  Tripoli  is  built  at 
the  diftance  of  a  mile  and  a  halt  from  the  other,  upon  the 
declivity  of  a  hill  facing  the  iea,  in  340  20'  north  latitude, 
and  in  35°  50'  eaft  longitude  from  Greenwich.  It  is  fur- 
rounded  with  walls,  fortified  with  feven  high  ftrong  towers, 
and  a  caftle,  all  of  Gothic  archite&ure  ;  but  the  fir  ets  are 
narrow,  and  the  houfts  low.  The  city  contains  about  8cuO 
houfes,  and  near  60,00a  inhabitants,  confiding  ot  Tuiks, 
Chriftians,  and  Jews.  The  bailia,  or  pacha,  who  refides  in 
the  caftle,  where  their  is  a  ^arrifon  of  200  janizaries,  go 
erns  the  adjacent  territory,  in  which  there  is  plenty  ot  fruit, 
v  4  D  2  and 
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Tripoli  and  a  great  number  of  mulberry-trees,  which  enable  the  in- 
.  Jl  habitants  to  carry  on  a  lilk  manufacture,  from  which  they 
draw  confidence  profit. . 

All  the  environs  of  Tripoli  are  laid  out  in  orchards,  where 
the  mopal  grows  fpontaneoufly,  and  the  white-mulberry  is 
cultivated  for  the  filk-worm  ;  the  pomegranate,  orange,  and 
lemon  trees  for  their  fruit,  which  is  here  very  fine.  The 
country,  though  delightful  to  the  eye,  is  unhealthy  ;  from 
July  to  September,  epidemic  fevers,  like  thofe  of  Scande- 
roon  and  Cyprus,  prevail,  and  are  principally  caufed  by  the 
artificial  inundations  made  for  the  purpofe  of  watering  the 
mulberry  trees,  to  enable  them  to  throw  out  their  fecond 
leaves,  and  from  a  want  of  free  circulation  of  air,  the  city 
being  open  only  to  the  weflward. 

Tripoli,  a  genus  of  argillaceous  earth,  much  ufed  in  the 
polifhing  of  metals.  It  has  its  name  from  Tripoli  in  Bar¬ 
bary,  from  whence  it  was  formerly  brought  to  us,  and  has 
the  following  properties:  f.  It  does  not  effervefee  with 
any  ©f  the  acids.  2.  It  hardens  in  the  fire  ;  and  by  a  con¬ 
siderable  heat,  its  furface  becomes  vitrified.  3.  Every  kind 
of  it,  excepting  that  found  in  England,  becomes  red  by 
calcination.  4.  It  is  fufible  by  mixture  with  calcareous 
earth,  as  well  as  by  means  of  borax  and  microcofmic  fait. 
5.  Generally  no  fait  can  be  extracted  by  walking,  though 
jlometimes  the  marine  and  vitriolic  acid  may  be  extradf  ed  by 
diflillation.  6.  When  crude  it  imbibes  water,  but  is  not 
diffufible  in  it.  7.  It  taftes  like  common  chalk,  and  feels 
fandy  between  the  teeth,  though  no  fand  can  by  any  means 
be  extra&ed  from  it. 

'Iripoli  is  found  of  two  different  kinds  :  X.  Solid,  and  of 
a  rough  texture  ;  brown,  yellowifh,  and  fpotted  like  marble, 
2.  Friable  and  compadl ;  granulated,  brown,  or  yellowifh  ; 
this  laft  being  the  kind  met  with  in  England.  This  laid 
kind  has  alfo  been  found  in  Scotland  ;  blit  the  rotten  flone 
found  in  Derbyfnire,  and  likewife  much  ufed  in  polifhing, 
is  quite  another  fubflance.  According  to  Ferber,  the  rot¬ 
ten  hone  is  tripoli  mixed  with  a  calcareous  earth.  In  the 
memoirs  of  the  academy  at  Paris,  for  1769,  it  is  afferted, 
that  tripoli  is  a  volcanic  product.  In  proof  of  this,  we 
are  there  informed,  that  a  coal  mine  at  St  Eftienne  having 
accidentally  taken  fire,  and  the  fire  having  extended  to  fome 
feeds  of  ichiftus  and  bitumen,  tripoli  was  found  in  the  burnt 
parts  of  the  ftrata,  but  nowhere  elfe.  Cronftedt  is  of  opi¬ 
nion,  that  100  parts  of  it  contain  90  of  fdiccous  earth,  7 
of  argill,  and  3  of  iron  ;  but  the  red  fort  probably  contains 
more  iron. 

TRIPTOLEMUS,s  laws  of.  See  Mysteries,  n°  74. 
TRIQUETROUS,  among  botanifts,  expreffes  a  fruit 
©r  leaf  that  has  three  fides  or  faces  all  flat. 

TRIREMIS,  in  antiquity,  a  galley  with  three  ranks  of 
oars  on  a  fide. 

TRISMEGISTUS,  an  epithet  or  furname  given  to  one 
of  the  two  Hermefes.  See  Thoth. 

TRISMUS,  the  locked  jaw.  See  Medicine,  n°  280. 

TRISSYLLABLE,  in  grammar,  a  word  confifling  of 
three  iyllables.  ' 

TRITICUM,  wheat,  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  triandtia ,  and  order  of  digynia  ;  and 
in  the  natural  fyflem  ranging  under  the  4th  order,  Gramma* 
The  calyx  Is  bivalve,  folitary,  and  generally  containing  three 
florets  ;  the  corolla  is  bivalve,  one  valve  being  bluntifh,  the 
other  acute.  There  are  15  fpecies;  the  aftivum,  fummer 
or  fprir.g  wheat;  hybernum ,  winter  Lammas,  or  common  wheat; 
compofitum ,  turgidum ,  or  cone-wheat ;  polonium ,  or  Polilh 
wheat  \fpelta,  or  fpelt  wheat;  monococcum,orone-  grained  wheat; 
froftratum,  or  trailing  wheat-grafs;  pumilum,  or  dwarf  wheat- 
grafs  ;  juncrum ,  or  rufh  wheat-grafs ;  repens ?  or  couch-grafs; 


teneMvnt,  e*  tender  wheat-grafs ;  maritimum ,  or  fea.  wheat-  Triticum* 

grafs  ;  unilateral ,  or  fpiked  lea- wheat ;  unioloides ,  or  linear  - 

fpiked  wheat-grafs. — Of  what  country  the  firit  £x  fpecies 
are  natives,  cannot  now  be  determined  :  the  proflratum  is 
a  native  of  Siberia  ;  the  junceum,  repens,  unilateral,  and 
maritimum,  are  natives  of  Britain  ;  the  teneikim  is  a  na¬ 
tive  of  Spain  ;  and  the  unioloides  is  a  native  of  Italy.  It 
may  alfo  be  obferved,  that  the  firfl  nine  are  annuals,  the  reft 
are  perennials.  See  Agriculture,  n°  122  ;  and  Husban¬ 
dry,  Pait  I. 

Linnaeus  comprehends  the  different  kinds  of  wheat  cul¬ 
tivated  at  prefent  under  fix  fpecies  ;  but  cultivation  has  pro¬ 
duced  a  great  many  varieties  from  thefe. 

1.  Triticum  aftivum ,  or  fpring-wheat,  hath  four  flowers 
in  a  calyx,  three  of  which  molily  bear  grain.  The  calyces 
fland  pretty  diilant  from  each  other  on  both  fides  a  fiat 
fmooth  receptacle.  The  leaves  of  the  calyx  are  keel  fhaped, 
fmooth,  and  they  terminate  with  a  fhort  arifta.  The  glumes 
of  the  flowers  are  fmooth  and  bellying,  and  the  outer  leaf  of 
three  of  the  glumes  in  every  calyx  is  terminated  by  a  long 
arifta,  but  the  three  inner  ones  are  beardlefs.  The  grain  is 
rather  longer  and  thinner  than  the  common  wheat.  Tt  is 
fuppofed  to  be  a  native  of  fome  part  of  Tartary.  The  far¬ 
mers  call  it  Spring  Wheat ,  becaufe  it  will  come  to  the  fickle 
with  the  common  wheat,  though  it  be  Town  in  February  or 
March.  The  varieties  of  it  aie  :  Triticum  aftivum  /pica  et 
gratia  rubente .  Spring  wheat,  with  a  red  fpike  and  grain. 

Triticum  aftivum  rubrum ,  fptca  alba .  Red  fpring  wheat,  with 
a  white  fpike.  Triticum  aftivum,  fpica  et  gr  ana  alba .  Spring 
wheat,  with  a  white  fpike  and  grain.  —  2.  Triticum  hybernum , 
winter  or  common  wheat,  has  alfo  four  flowers  in  a  calyx, 
three  of  which  are  moftly  produ&ive.  The  calyces  fland 
on  each  fide  a  fmooth  fiat  receptacle,  as  in  the  former 
fpecies,  but  they  are  not  quite  fo  far  aiunder.  The  leaves 
of  the  calyx  are  bellying,  and  fo  fmooth  that  they  appear 
as  if  polifhed,  but  they  have  no  arifta.  The  glumes  of  the 
flowers  too  are  fmooth,  and  the  outer  ones  near  the  top  of 
the  fpike  are  often  tipped  with  fhort  ariftae.  The  grain  is 
rather  plumper  than  the  former,  and  is  the  fort  moll  gene¬ 
rally  fown  in  England  ;  whence  the  name  of  common  wheat* 

Its  varieties  are  :  Triticum  hybernum ,  /pica  et  grana  rubente . 

Common  wheat,  with  a  red  fpike  and  grain.  Triticum  hy¬ 
bernum  rubrum ,  fpica  alia.  Common  jed  wheat,  with  a 
white  fpike.  Triticum  hybernum , fpica  et  grana  alba .  Common 
wheat,  with  a  white  fpike  and  grain. — 3.  Triticum  turgidum, 
thick  fpiked  or  cone-wheat,  is  eafily  diflinguifhed  from  ei¬ 
ther  of  the  former  ;  for  though  it  has  four  flowers  in  a  ca¬ 
lyx  after  the  manner  of  them,  yet  the  whole  calyx  and  the 
edges  of  the  glumes  are-covered  with  foft  hairs.  The  caly¬ 
ces  too  fland  thicker  on  the  receptacle,  which  make  the 
fpike  appear  more  turgid.  Some  of  the  outer  glumes  near 
the  top  of  the  fpike  are  terminated  by  fhort  ariftce,  like  thofe 
of  the  common  wheat.  The  grain  is  fhorter,  plumper,  and 
more  convex  011  the  back  than-  either  of  the  former  fpecies. 

Its  varieties  are  numerous,  and  have  various  appellations  in 
different  counties,  owing  to  the  great  affinity  of  fever al  of 
them.  Thofe  inoft  eafily  to  be  diftinguifhed  are:  Triticum 
turgidum  tonicum  album .  White  cone  wheat.  Triticum  tur¬ 
gidum  cod  cum  rubrum .  Red  cone  wheat.  Triticum  turgidum 
arfttferum .  Bearded  cone  wheat.  Triticum  turgidum ,  fpica 
multiplici.  Cone  wheat,  with  many  ears.  The  third  variety 
is  what  the  farmers  call  clog  wheat,  fquare  wheat ,  and  rivets . 

The  grain  of  this  13  remarkably  convex  on  one  fide,  and 
when  ripe  the  awns  generally  break  in  pieces  and  fall  off. 

This  foit  is  very  produ&ive,  but  it  yields  an  interior  flour 
to  what  the  former  two  fpecies  do. —  4.  Triticum  Polo - 
nicum,  or  Fdlifh  wheat,  has  fome  rcfemblance  to  the  turgi- 
1  dum, 
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<3um,  but  both  grain  and  fpike^re  longer.  The  calyx  con¬ 
tains  only  two  flowers,  and  the  glumes  aie  furnifhed  with 
very  long  ariflae  ;  the  teeth  of  the  midrib  are  bearded.  A  a 
this  fort  is  feldom  Town  in  England,  there  is  no  telling  what 
varieties  it  produces. — 5.  Triticum  Spelta ,  fpelt  or  German 
wheat.  At  firfl  view  this  has  a  great  refemblance  to  barley, 
but  it  has  no  involucrum.  '1  he  calyx  is  truncated ;  that  is, 
it  appears  as  if  the  ends  were  fnipped  off,  and  it  contains 
four  flowers,  two  of  which  are  hermaphrodite  and  the 
glumes  bearded,  but  the  intermediate  ones  are  neuter. 
There  are  two  rows  of  grain  as  in  barley,  but  they  are 
fhaped  like  wheat.  It  is  much  cultivated  in  France, 
Germany,  and  Italy.  6.  Triticum  monococcum ,  St  Peter’s 
corn,  or  one-grained  wheat,  has  three  flowers  in  each 
calyx  alternately  bearded,  and  the  middle  one  neuter.  The 
fpike  is  fhining,  and  has  two  rows  of  grain  in  the  man¬ 
ner  of  barley.  Where  it  grows  naturally  is  not  known,  but 
it  is  cultivated  in  Germany  ;  and  in  conjunction  with  fpelt 
wheat  is  there  made  into  bread,  which  is  coarfe,  and  not  fo 
nourifhing  as  that  made  of  common  wheat.  Malt  made  of 
any  of  our  wheats  is  often  put  into  beer,  and  a  fmall  quan¬ 
tity  of  It  will  give  a  large  brewing  a  fine  brown  tranfparent 
tin&ure. 

TRITON,  a  fea  demigod,  held  by  the  ancients  to  be  an 
officer  or  trumpeter  of  Neptune,  attending  on  him,  and  car¬ 
rying  his  orders  from  fea  to  fea. 

TRITURATION,  the  aCt  of  reducing  a  folid  body  in¬ 
to  a  fubtile  powder;  called  alfo  pulverisation  and  levigation. 

TRIUMPH,  in  Roman  antiquity,  a  public  and  felemn 
honour  conferred  by  the  Romans  on  a  victorious  general  by 
allowing  him  a  magnificent  entry  in  the  city. 

The  greater  triumph,  called  alfo  curulis,  or  fimply  the  tri¬ 
umph,  was  decreed  by  the  fenate  to  a  general,  upon  the  con¬ 
quering  of  a  province  or  gaining  a  fignal  victory.  The  day 
appointed  for  the  ceremony  being  arrived,  fcaffolds  were  erec¬ 
ted  in  the  forum  and  circus,  and  all  the  other  parts  of  the 
city  where  they  could  belt  behold  the  pomp  :  the  fenate  went 
to  meet  the  conqueror  without  the  gate  called  Capena  or 
Triumphalis ,  and  marched  back  in  order  to  the  Capitol;  the 
ways  being  cleared  and  cleanfed  by  a  number  of  officers  and 
tipilaffs,  who  drove  away  fuch  as  thronged  the  pafl'age  or 
fir  aggie  d  up  and  down.  The  general  was  clad  in  a  rich 
purple  robe,  interwoven  with  figures  of  gold,  fetting  forth 
his  great  exploits  ;  his  bufkins  were  befet  with  pearl ;  and 
he  wore  a  crown,  which  at  firft  was  only  laurel,  but  after¬ 
wards  gold  ;  in  one  hand  he  bore  a  branch  of  laurel,  and  in 
the  other  a  truncheon.  He  was  carried  in  a  magnificent 
chariot,  adorned  with  ivory  and  plates  of  gold,  drawn  ufu- 
ally  by  two  white  horfes  ;  though  fometimes  by  other  ani¬ 
mals,  as  that  of  Pompey,  when  he  triumphed  over  Africa, 
by  elephants ;  that  of  Marc  Antony  by  lions  ;  that  of  Helb 
©gabalus  by  tygers ;  that  of  Aurelian  by  deer,  &c.  His 
children  were  at  his  feet,  and  fometimes  on  the  chariot- 
hones.  The  proceffion  was  led  up  by  the  muficians,  who 
played  triumphal  pieces  in  piaife  of  the  general :  thefe  were 
followed  by  young  men,  who  led  the  victims  to  the  facrifice, 
with  their  horns  gilded,  and  their  heads  adorned  with  ri¬ 
bands  and  garlands;  next  came  the  carts  and  waggons,  load¬ 
ed  with  all  the  fpoils  taken  from  the  enemy,  with  their  horfes, 
chariots,  &c.;  theie  were  followed  by  the  kings,  princes,  and 
generals,  who  had  been  taken  captives,  loaded  with  chains  : 
•after  thefe  appeared  the  triumphal  chariot,  before  which,  as 
it.  pa  (Ted,  they  all  along  ftrewed.flowers,  and  the  people  with 
loud  acclamations  called  out,  Jo  triumphs  l  The  chariot  was 
followed  by  the  fenate,  clad  in  white  robes ;  and  the  fenate 
by  fuch  citizens  as  had  been  fet  at  liberty  or  ranfomed ;  and 
the  procefliou  was  doled  by  the  prieils  and  their  officers  and 
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utenfils,  with  a  white  ox  led  along  for  the  chief  victim.  In 
this  order  they  proceeded  through  the  triumphal  gate,  along 
the  via  facra,  jto  the  Capitol,  where  the  victims  were  flain. 
In  the  mean  time  all  the  temples  were  open,  and  all  the  al¬ 
tars  loaded  with  offerings  and  incenfe  ;  games  and  combats 
were  celebrated  in  the  public  places,  and  rejoicings  appeared 
every  where. 

TRIUMVIR,  one  of  three  perfons  who  govern  abfolute- 
ly,  and  with  equal  authority,  in  a  (late.  It  is  chiefly  ap¬ 
plied  to  the  Roman  government:  Caefar,  Pompey,  and  Craf- 
lus,  were  the  firfi  triumvirs  who  divided  the  government 
among  them.  There  were  alfo  other  officers  fo  called  ;  as 
the  triumviri  or  trefviri  capitales,  who  were  tht  keepers  of 
the  public  gaol;  they  had  the  office  of  puuiffiing  malefaCtors; 
for  which  purpofe  they  kept  eight  liCtors  under  them. 

TROAS,  a  country  or  Phrygia  in  Alia  Minor,  ot  which 
Troy  was  the  capital.  When  Troas  is  taken  for  the  whole 
kingdom  of  Priam,  it  may  be  faid  to  contain  Myfia  and  Phry¬ 
gia  Minor ;  but  if  only  applied  to  that  part  of  the  country’ 
where  Troy  was  fituated,  its  extent  is  confined  within  very 
narrow  limits.  Troas  was  anciently  called  Dardania.  See 
Troja. 

TROCHiEUS,  in  profody,  a  foot  confifting  of  a  long 
and  fhort  fyllable. 

TROCHANTER,  in  anatomy.  See  there,  n°  58. 

TROCHE,  in  pharmacy,  a  fort  of  medicine  made  of  glu¬ 
tinous  fubftances  int©  little  cakes,  and  afterwards  exficcated. 
See  Pharmacy,  n°  560 — 569. 

TROCHILUS,  Humming  Bird,  a  genus  of  birds  be¬ 
longing  to  the  order  of  pica.  The  roilrum  is  Tubulate,  fili¬ 
form,  and  longer  than  the  head,  the  apex  being  tubular;  the* 
upper  mandible  (heaths  the  lower.  The  tongue  is  filiform 
and  tubulous,  the  two  threads  coalefcing ;  the  feet  are  (len¬ 
der  and  fit  for  walking ;  the  tail  has  ten  feathers.  'There 
are  65  fpecies,  none  of  which  are  natives  of  Britain.  They 
are  all  remarkable  for  the  beauty  of  their  colours,  and  moil 
of  them  for  the  fmallnefs  or  their  fixe,  though  fome  are  eight 
or  nine  inches  in  length. — They  are  divided  into  two  fami¬ 
lies,  viz.  thofe  with  crooked  bills,  and  thofe  with  itraight 
bills.  Of  thefe  we  (hall  delcribe  the  four  following  ipe- 
cies  : 

1.  The  exilis,  or  little  humming-bird,  has  a  crooked  bill,- 
is  an  inch  and  a  half  in  length ;  frequently  weighing  lefs  than 
jo  grains.  the  bill  is  black,  and  half  an  inch  in  length; 
the  body  greenifh-brown,  with  a  red,  fhining,  inimitable  glofs: 
the  head  is  crefted  with  a  fmall  tuft,  green  at  bottom,  but  of 
a  fparkling  gold  colour  at  top  :  quills  and  tail  fine  black.  It 
is  a  native  ot  Guiana  ;  and  the  velocity  of  it  in  flying  is  fo 
great,  that  the  eye  can  fcarce  keep  pace  with  its  motion. 

2.  The  mofehitus ,  or  ruby -necked  humming-bird,  accord- 
ing  to  Marcgrave  is  the  molt  beautiful  of  the  whole  genus,. 
Its  length  is  three  inches  four  lines  ;  the  bill  ftraight,  eight 
lines  long,  and  blackifh  ;  the  top  of  the  head  and  hind  part 
of  the  neck  are  as  bright  as  a  ruby,  and  of  the  fame  colour; 
the  upper  parts  of  the  body  are  brown,  with  a  faint  mixture  of 
green  and  gold  ;  the  throat  and  fore  part  of  the  neck  are  the 
colour  of  the  moil  brilliant  topaz;  the  belly,  fides,  and  thighs 
are  brown  ;  but  on  the  lower  part  of  the  belly,,  on  each  fide, 
is  a  fpot  of  white  :  the  tail  is  rufous  purple,  inclining  to  vi¬ 
olet  at  the  ends;  the  two  middle  feathers  are  fhorteft  ;  the  legs 
and  claws  blackifh.  The  female  has  only  a  dafh  of  golden 
or  topaz  on  the  bread  and  fore  part  of  the  neck;  the  reft  of 
the  under  parts  are  greyifh  white-  This  fpecies  is  found  in 
Brazil,  CurafToa,  Guiana,  and  Surinam. 

3.  The  minimus ,  or  lead  humming-bird,  19  exceeded,  both 
in  weight  and  dimen  (ions,  by  feveral  fpecies  of  bees.  The 
total  length  is  one  inch  and  a  quarter  j  and  when  killed,. 
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Trnchiluf.  weighs  no  more,  according  to  Sir  Hans  Sloane,  than  20 
grains.  The  bill  is  ftraight  and  black,  three  lines  and  a  half 
in  length  :  the  upper  parts  of  the  head  and  body  are  of  a 
greenifh  gilded  brown,  in  fome  lights  appearing  reddifh  ; 
the  under  parts  are  greyifti  white  ;  the  wings  are  violet- 
brown  ;  the  tail  of  a  bluifh  black,  with  a  glofs  of  polilhcd 
metal;  but  the  outer  feather  except  one  on  each  fide,  is  grey 
from  the  middle  to  the  tip,  and  the  outer  one  wholly  grey ; 
leers  and  claws  brown.  The  female  is  lefs  than  the  male  : 
the  whole  upper  fide  of  a  dirty  brown,  with  a  flight  glofs  of 
green  ;  the  under  parts  of  a  dirty  white.  Thefe  birds  are 
found  in  various  parts  of  South  America  and  the  adjacent 
illands. — Our  author  received  it  from  Jamaica. 

4.  Supercilicfus ,  white  fhaft,  or  fupereikous  humming¬ 
bird,  has  a  bill  twenty  lines  long  ;  the  feathers  of  the  tail 
next  the  two  long  fhaft s  are  alfo  the  longeft,  and  the  lateral 
ones  continually  decreafe  to  the  two  outermoft  which  are  the 
fhorteft,  and  this  gives  the  tail  a  pyramidical  (hape :  its  quills 
have  a  gold  glofs  on  a  grey  and  blackifh  ground,  with  a 
whitifh  edge  at  the  point,  and  the  two  (hafts  are  white 
through  the  whole  projecting  portions  ;  all  the  upper  fide 
of  the  back  and  head  gold  colour ;  the  wing  violet-brown  ; 
snd  the  under  fide  o^  the  body  white-grey. 

Thefe  birds  fubfift  on  the  ne£lar  or  fweet  juice  of  flowers: 
they  frequent  thofe  moft  which  have  a  long  tube  ;  particu¬ 
larly  the  impatient  noli  me  t anger <?,  the  monarda  with  crimfon 
flowers,  and  thofe  of  the  convolvulus  tribe.  They  never 
fettle  on  the  flower  during  the  action  of  extra<fling  the  juice, 
but  flutter  continually  like  bees,  moving  their  wings  very 
quick,  and  making  a  humming  noife  ;  whence  their  name. 
They  are  not  very  fhy,  fuffermg  people  to  come  within  a 
foot  or  two  of  the  place  where  they  are,  but  on  approach¬ 
ing  nearer  fly  off  like  an  arrow  out  of  a  bow.  They  often 
meet  and  fight  for  the  right  to  a  flower,  and  this  all  on  the 
wing :  in  this  flate  they  often  come  into  rooms  where  the 
ivindows  ftand  open,  fight  a  little,  and  go  out  again.  When 
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creatures-were  confined ;  the  bottoms  of  the  tubes  were  fill¬ 
ed  with  a  mixture  of  brown  fugar  and  water  as  often  as 
emptied  ;  and  he  had  the  pleafure  of  feeing  them  perform  Trolliu? 
every  a&ion ;  for  they  foon  grew  familiar,  and  took  the  nou*  — 
rifhment  in  the  fame  manner  as  when  ranging  at  large,  though 
clofe  under  his  eye. 

TROGLODYTES,  in  the  ancient  geography,  a  people 
of  Ethiopia,  faid  to  have  lived  in  caves  underground.  Pom- 
ponius  Mela  gives  a  ftrange  account  of  the  Troglodytes:  he 
fays,  they  did  not  fo  properly  fpeak  as  fhriek;  and  that  they 
lived  on  ferpents. 

TROGUS  (Pompeius),  Latin  uni verfal  hiftorian  to  the 
time  of  Auguftus  Casfar,  of  whom  we  have  only  an  abridge¬ 
ment  by  Juftin,  ftourifhed  about  41  B.  C. 

TROJ  \,  the  capital  city  of  Troas,  or,  according  to 
others,  a  country  of  which  Ilium  was  the  capital.  It  was 
built  on  a  fmall  eminence  near  mount  Ida,  and  the  promon¬ 
tory  of  Sigseum,  at  the  diflance  of  about  four  miles  from  the 
fea  fhore.  Dardanus  the  firfl  king  of  the  country  built  it, 
and  called  it  Dardania ,  and  from  Tros  one  of  his  fucceffors 
it  was  called  Troja ,  and  from  Ilus  llion.  This  city  has  been 
celebrated  by  the  poems  of  Horner  and  Virgil;  and  of  all  the 
wars  which  have  been  carried  on  among  the  ancients,  that  of 
Troy  is  the  moil  famous. 

A  defeription  of  the  plan  of  Troy  has  been  lately  publifh- 
ed  in  French  in  the  3d  volume  of  the  Philofophical  Tranf- 
a&ions  of  the  Royal  Society  of  Edinburgh,  written  by  M. 
Chevalier.  The  city  of  Troy,  according  to  him,  flood  on  the 
prefent  file  of  the  modern  village  of  Bounarbachi,  diftaiit 
four  leagues  from  the  fea,  and  which  is  the  reiidence  of  an 
Aga,  ruling  with  abfolute  fway  the  inhabitants  of  the  Tro¬ 
jan  plain  and  the  inferior  Agas,  to  whom  they  are  immedi¬ 
ately  fubjeft.  Bounarbachi  is  fituated  on  the  fide  of  an 
eminence,  expofed  to  every  wind,  at  the  termination  of  a 
fpacious  plain,  the  foil  of  which  is  rich  and  of  a  blackifh 
colour.  Clofe  to  the  village  is  to  be  feen  a  marfh  covered 


they  come  to  a  flower  which  is  juicelefs,  or  ©n  the  point  of  with  tall  reeds ;  and  the  fituation  is  impregnable  on  all  Tides 
withering,  they  pluck  it  off  as  it  were  in  anger,  by  which  except  at  Erin  (Homer’s  the  bill  of  wild  fg  trees , 

means  the  ground  is  often  quite  coveied  with  them.  When  which  extended  between  the  Scssan  gate  and  the  fouices  of 
they  fly  againft  each  other,  they  have,  befides  the  humming, 
a  fort  of  chirping  noife  like  a  fparrow  or  chicken.  i  hey  do 
not  feed  on  infe&s  nor  fruit ;  nor  can  they  be  kept  long  in 


cages,  though  they  have  been  prelerved  alive  for  feveral  weeks 
together  by  feeding  them  with  water  in  which  fugar  had  been 
diflblved. 

This  bird  moft  frequently  builds  in  the  middle  of  a  branch 
of  a  tree,  and  the  nefl  is  fo  fmall  that  it  cannot  be  feen  1  y  a 
perfon  who  (lands  on  the  ground;  any  one  therefore  defirous 
of  feeing  it,  muft  get  up  to  the  branch,  that  he  may  view  it 
from  above  :  it  is  for  this  reafon  that  the  nefts  are  not  more 
frequently  found.  The  nefl  is  of  courfe  very  fmall,  and  quite 
round  ;  the  outfide,  for  the  moft  part,  is  compofed  of  green 
mofs,  common  on  old  pales  and  trees ;  the  infide  of  foft  down, 
inoftly  collected  from  the  leaves  of  the  great  mullein,  or  the 
filk-grafs ;  but  fometimes  they  vary  the  texture,  making  ufe 
of  flax,  hemp,  hairs,  and  other  foft  materials  :  they  lay  two 
eggs  of  the  lize  of  a  pea,  which  are  white,  and  not  bigger 
at  one  end  than  the  other. 

The  above  account  of  the  manners  will  in  general  fuit  all 
the  birds  of  this  genus ;  for  as  their  tongues  are  made  for 
fusion,  it  is  by  this  method  alone  that  they  can  gain  nou¬ 
rishment  :  no  wonder,  therefore,  they  can  fcarcely  be  kept 
alive  by  human  artifice.  Captain  Davies,  however,  inform¬ 
ed  our  author,  that  he  kept  thefe  birds  alive  for  four  months 
by  the  following  method :  —  He  made  an  exa&  imitation  of 
fome  of  the  tubular  flowers  with  paper,  faftened  round  a  to¬ 
bacco-pipe,  and  painted  them  of  a  proper  colour ;  thefe  were 
placed  in  the  order  of  nature,  in  the  cage  wherein  thefe  little 


the  Scamander.  Thefe  circumftances,  agreeing  with  Ho¬ 
mer’s  deferiptions,  ftrongly  fupport  M.  Chevalier’s  opinion 
concerning  the  fituation  of  Troy.  A  very  interefting  part 
of  this  work  is  the  account  of  conical  mounds  or  barrows, 
feveral  of  them  100  feet  in  diameter  at  the  bale  ;  and  which 
the  author  maintains  to  be  the  identical  tombs  raifed.over 
the  afties  of  the  heroes  of  the  Trojan  war;  fome  of  them 
he  deems  more  ancient.  He  detcribes  particularly  the 
tombs  of  Efyetes,  Ilus,  Ajax,  He&or,  Achilles,  Patro- 
clus,  and  Antiloch  us. 

1  his  diflertation,  which  runs  to  the  length  ’of  92  quarto 
pages,  .  is. replete  with  erudition  and  ingenious  reafoning, 
and  is  illuftrated  and  embellifhed  by  maps  of  the  plan  of 
Troy  and  feveral  t  bles  of  inferiptions.  It  has  been  tranf- 
lated  with  much  accuracy  and  care  by  Mr  Dalzel  profeffor 
of  Greek  in  the  Univerfity  of  Edinburgh,  and  accompanied 
with  large  notes  and  llluftrations. 

TROLLIUS,  Globe-flower,  or  Luchen  Gowan ,  in 
botany  :  A  genus  of  plants  belonging  to  the  clafs  of  poly  an - 
dria  and  order  of  polygynia  ;  and  in  the  natural  fyftem 
ranging  under  the  26th  order,  Multifiliqu<z>  'i  he  calyx  is 
wanting;  there  are  about  14  petals  ;  the  capfules  are  very 
numerous,  ovate,  and  monofpermons.  I  here  are  two  fpe- 
cies,  the  afiaticus  and  eur©paeus;  the  latter  of  which  is  a  Bri- 
tifh  plant. 

Europ<ms>  or  European  globe-flower,  has  its  corollcts  con- 
nivent,  and  from  9  to  ?  6  nedftaria,  of  the  length  of  the  fta- 
mina,  linear,  plane,  incurvated,  and  perforated  at  the  infide 
of  the  bafe.  The  leaves  are  divided  firfl  into  five  fegments 

down 
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down  to  the  bafe;  the  fegments  are  again  divided,  each  about 
half  way,  into  two  or  three  lobes,  which  are  fharply  indent¬ 
ed  on  the  edges.  The  ftalk  is  a  foot  high,  and  fcarcely 
branched  :  the  flower  is  yellow,  globofe,  and  fpacious.  It 
grows  at  the  foot  of  mountains,  and  by  the  Tides  of  rivulets. 

The  country  people  in  Sweden  ftrew  their  floors  and  pave¬ 
ments  on  holidays  with  the  flowers,  which  have  a  pleafant 
fmell,  and  are  ornamental  in  gardens. 

TROMP  (Martin  Hap  pert  2  Van),  a  celebrated  Dutch 
admiral,  was  born  at  the  Bailie*  in  Holland.  He  raifed 
himfelf  by  his  merit,  after  having  diftinguiflied  himfelf  on 
many  occafions,  efpecially  at  the  famous  engagement  near 
Gibraltar  in  1607.  Ide  palled  for  one  of  the  greateft  fea- 
men  that  had  till  that  time  appeared  in  the  world ;  and  was 
declared  admiral  of  Holland,  even  by  the  advice  of  the 
prine  of  Orange.  He  in  that  charadler  defeated  a  large 
Spanifh  fleet  in  1630,  and  gained  32  other  vidlories  at  fea  ; 
but  was  killed  when  under  deck,  in  an  engagement  with  the 
Englifh  in  1653.  The  ftates-general  caufed  medals  to  be 
flu uck  to  his  honour,  and  lamented  him  as  one  of  the  great- 
eft  heroes  of  their  republic.  Van  Tromp,  in  the  midft  of 
the  greateft  glory,  conftantly  difcovered  a  remarkable  mo- 
defty  ;  for  he  never  affumed  a  higher  charadler  than  that  of 
a  burgher,  and  that  of  being  the  father  of  the  Tailors. 

TRONAGE,  an  ancient  cuftomary  duty  or  toll,  Tor 
weighing  @f  wool.  According  to  Fleta,  trona  is  a  beam  to 
weigh  with,  mentioned  in  the  flat.  Weftm.  2.  cap.  25.  And 
tronage  was  ufed  Tor  the  weighing  wool  in  a  ftaple  or  public 
mart,  by  a  commou  trona  or  beam  ;  which,  Tor  the  tronage 
of  wool  in  London,  was  fixed  at  Leaden-Hall.  The  mayor 
and  commonalty  of  London  are  ordained  keepers  of  the  beams 
and  weights  for  weighing  merchants  commodities,  with  power 
to  aflign  clerks  and  porters,  &c.  of  the  great  beam  and  ba¬ 
lance;  which  weighingof  goods  and  wares  is  called  tronage ; 
and  no  ftranger  fhall  buy  any  goods  in  London  before  they 
are  weighed  at  the  king’s  beam,  on  pain  of  forfeiture. 

TRONE-weight,  the  moft  ancient  of  the  different 
weights  ufed  in  Scotland  ;  and,  though  now  forbidden  by 
feveral  ftatutes,  is  ftill  ufed  by  many  for  home-commodities, 
and  that  in  a  very  irregular  manner ;  for  the  pound  varies  in 
different  places,  and  for  different  purpofes,  from  20  to  24 
Dutch  ounces.  The  common  allowance  is  2G  oz.  for  wool, 

20-1-  for  butter  and  cheefe,  20  for  tallow,  lint,  hemp,  and 
hay.  It  is  divided  into  16  of  its  own  ounces,  and  16  pounds 
make  a  ftone. 

TROOP,  a  fmall  body  of  horfe  or  dragoons,  about  50 
or  60,  fometimes  more,  fometimes  lefs,  commanded  by  a 
captain,  lieutenant,  cornet,  quarter- mafter,  and  three  corpo¬ 
rals,  wh©  are  the  loweft  officers  of  a  troop. 

TROPE.  See  Oratory,  ng  52 — 6£>. 

TR0PH0N1US  cave,  or  Oracle  (anc.  ge og.),  a  cave 
near  Lebadia  in  Bceotia,  between  Helicon  and  Chseronea 
(Strabo)  :  fo  called  from  Trophonius,  an  enthufiaftic  di¬ 
viner  ;  who,  depending  into  this  cave,  pretended  to  give 
anfwers  and  pronounce  oracles ;  and  was  hence  called  Ju¬ 
piter  Trophonius.  Such  as  went  down  to  this  cave  never 
after  fmiled  ;  hence  the  proverbial  faying  of  a  man  who  has 
loft  his  mirth,  That  he  is  come  out  of  Trophonius?s  cave. 
Though  Pauianias,  who  writes  from  experience,  contradicts 
this ;  affirming  that  perlons  came  out  of  the  cave  affedled 
indeed  with  a  ftupor,  but  that  they  foon  after  recovered 
themfelves.  See  Oracle. 

TROPHY  (  Tropaum J,  among  the  ancients,  a  monument 

of  vi&ory. 

TROPIC-Bird.  See  Phaeton. 

TROPICS.  See  Geography,  n°40. 

1  ROUBADOURS,  poets  that  flourifhed  in  Provence 
daring  the  12th  century. 
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They  wrote  poems  on  love  and  gallantry ;  on  the  illuftri-  Trover 
011s  charadlers  and  remarkable  events  of  the  times  ;  fatires  T  R 
which  were  chiefly  diredxed  againft  the  clergy  and  monks ;  t  ^ 
and  a  few  didaClic  pieces.  The  troubadours  were  great  fa¬ 
vourites  in  different  courts,  diffufed  a  tafte  for  their  lan¬ 
guage  and  for  poetry  over  Europe,  which  was  about  that 
time  funk  in  ignorance  and  rudenefs ;  they  difappeared  in 
the  14th  century.  A  hiftory  of  the  troubadours  in  3  vo¬ 
lumes  1  2mo,  was  begun  by  M.  de  Sainte  l  ’alaie,  and  finifh- 
ed  by  the  Abbe  Millot.  See  Music,  n°  23. 

TROVER,  in  law,  an  a&ion  that  a  man  hath  againft  one 
that,  having  found  any  of  his  goods,  refufeth  to  deliver  them 
upon  demand. 

TROUT.  See  Salmo. 

TROY.  See  Troja. 

Troy- IV eight ,  one  of  the  moft  ancient  of  the  different  kinds 
ufed  in  Britain.  The  ounce  of  this  weight  was  brought  from 
Grand  Cairo  in  Egypt,  about  the  time  of  the  crufades,  into 
Europe,  and  firft  adopted  in  Troyes  a  city  of  Champagne ; 
whence  the  name. 

I  he  pound  Englifh  Troy  contains  12  ounces,  or  5760 
grains.  It  was  formerly  ufed  ior  every  purpofe;  and  is  ftill 
retained  for  weighing  gold,  filver,  and  jewels;  for  cempound- 
ing  medicines  ;  for  experiments  in  natural  philofophy  ;  and 
for  comparing  different  weights  with  each  other. 

Scots  Troy- height  was  eftablifhed  by  James  VI.  in  tbs 
year  1618,  who  enaCted,  that  only  one  weight  ffiould  be 
ufed  in  Scotland,  viz.  the  French  Troy  ftone  of  16  pounds, 
and  16  ounces  in  the  pound.  The  pound  contains  7600 
grains,  and  is  equal  to  1  7  oz.  6  dr.  avoirdupois.  The  cwt. 
or  1 12  lb.  avoirdupois,  contains  only  103  lb.  oz.  of  this 
weight,  though  generally  reckoned  equal  to  104  lb.  This 
weight  is  nearly,  if  not  exadlly,  the  fame  as  that  of  Paris  and 
Amfterdam  ;  and  is  generally  known  by  the  name  of  Dutch 
weight.  Though  prohibited  by  the  articles  of  union,  it  is 
ftill  ufed  in  weighing  iron,  hemp,  flax,  moft  Dutch  and  Bal¬ 
tic  goods,  meal,  butcher-meat,  unwrought  pewter  and  lead, 
and  fome  other  articles. 

TRUE-love,  in  botany.  See  Paris. 

TRUFFLES.  See  Lycoperbon. 

TRUMPET,  a  mufical  inftrument,  the  moft  noble  of  all 
portable  ones  of  the  wind  kind  ;  ufed  chiefly  in  war,  among 
the  cavalry  to  diredt  them  in  the  fervice.  Each  troop  of  ca¬ 
valry  has  one.  The  cords  of  the  trumpets  are  of  crimfon, 
mixed  with  the  colours  of  the  facings  of  the  regiments. 

As  to  the  invention  of  the  trumpet,  fome  Greek  hiftori- 
ans  aferibe  it  to  the  Tyrrhenians ;  but  others,  with  greater 
probability,^  to  the  Egyptians  ;  from  whom  it  might  have 
been  tranfmitted  to  the  Ifraelites.  The  trumpet  was  not  in 
ufe  among  the  Greeks  at  the  time  of  the  Trojan  war;  though 
it  was  in  common  ufe  in  the  time  of  Homer.  According 
to  Potter  {Arch.  Grac.v  ol.  ii.  cap.  9.).  before  the  invention 
of  trumpets,  the  firft  fignals  of  battle  in  primitive  wars  were 
lighted  torches;  tothefe  fucceeded  (hells  of  fifties,  which  were, 
founded  l'ke  trumpets.  And  when  the  trumpet  became  com¬ 
mon  in  military  ufe,  it  may  well  be  imagined  to  have  ferved 
at  firft  only  as  a  rough  and  noify  fignalof  battle,  like  that 
at  prefent  in  Abyffinia  and  New  Zealand,  and  oerhaps  with 
only  one  found.  But,  even  when  more  notesVere  produ¬ 
ced  from  it,  fo  noify  an  inftrument  muft  have  been  an  unfit 
accompaniment  for  the  voice  and  poetry  ;  fo  that  it  is  pro¬ 
bable  the  trumpet  was  the  firft  folo  inftrument  in  ufe  among 
the  ancients.  * 


Trumpet ,  articulate ,  comprehends  both  the  /pealing  and  the 
hearing  trumpet,  is  by  much  the  moft  valuable  inftrument,  and 
has,  in  one  of  its  forms,  been  ufed  by  people  among  whom  we 
fnould  hardly  have  expedted  to  find  filch  improvements. 

That  th e /peaking  trumpet }  of  which  the  objedt  is  to  increafe 

the 
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Trump  C*  the  force  of  articulate  founds,  fhould  have  been  known  to  the 
ancient  Greeks,  can  excite  no  wonder  ;  ar.ft  therefore  we  eafily 
admit  the  accounts  which  we  read  of  the  horn  or  trumpet,  with 
which  Alexander  addreffed  his  army,  as  well  as  of  the  whifper- 
ing  caverns  of  the  Syracufan  tyrant.  But  that  the  natives  of 
Pern  were  acquainted  with  this  inftrument,  will  probably  fur- 
prife  many  of  our  readers.  The  fad  however  feems  incontro¬ 
vertible. 

In  the  Hiftory  of  the  Order  of  Jefuits,  publifhed  at  Naples 
in  i6ot  by  Beritaria,  it  is  faid,  that  in  the  year  1595  a  fmall 
convent  of  that  order  in  Peru,  fitnated  in  a  remote  corner, 
was  in  dancrer  of  immediate  deftruXion  by  famine.  One 
evening  the  fuperior  Father  Samaniac,  implored  the  help  of 
the  cacique ;  next  morning,  on  opening  the  gate  ot  the  mo- 
naftery,  he  found  it  furrounded  by  a  number  of  women,  each 
of  whom  carried  a  fmall  bafket  of  provifions.  He  returned 
thanks  to  heaven  for  having  miraculoufly  interpofed,  by  in- 
fpiring  the  good  people  with  pity  for  the  diftrefs  of  his 
friars.  But  when  he  expreffed  to  them  his  wonder  how  they 
came  all  to  be  moved  as  if  by  mutual  agreement  with  thefe 
benevolent  fentiments,  they  told  him  it  was  no  fucb  thing  ; 
that  they  looked  on  him  and  his  countrymen  as  a  pack  of 
infernal  magicians,  who  by  their  forceries  had  enflaved  the 
country,  and  had  bewitched  their  good  cacique,  who  hi- 
•  tlierto  had  treated  them  with  kindnefs  and  attention,  as  be¬ 
came  a  true  worfhipper  of  the  fun  ;  but  that  the  preceding 
evening  at  fun  let  he  had  ordered  the  inhabitants  of  fuch  and 
fuch  villages,  about  fix  miles  off,  to  come  that  morning  with 
provifions  to  this  neft  of  wizzards. 

The  fuperior  afked  them  in  what  manner  the  governor 
had  warned  fo  many  of  them  in  fo  fhort  a  time,  at  fuch  a 
diftance  from  his  own  refidence  ?  They  told  him  that  it 
was  by  the  trumpet ;  and  that  every  perfon  heard  at  their 
own  door  the  diftinX  terms  of  the  order.  The  father  had 
heard  nothing;  but  they  told  him  that  none  heard  the  trum* 
pet  but  the  inhabitants  of  villages  to  which  it  was  directed. 
This  is  a  piece  of  very  curious  information  ;  but,  after  allow¬ 
ing  a  good  deal  to  the  exaggeration  of  the  reverend  Jefuits, 
it  cannot,  we  think,  be  doubted,  but  that  the  Peruvians  ac¬ 
tually  poffcffed  this  ftentorophonic  art.  For  we  may  obferve 
that  the  efieX  deferibed  in  this  narration  refembles  what  we 
now  know  tp  be  the  effeX  of  fpeaking  trumpets,  while  it  is 
unlike  what  the  inventor  of  fuch  a  tale  would  naturally  and 
ignorantly  fay.  Till  fpeaking  trumpets  were  really  known, 
we  fhould  expeX  the  found  to  be  equally  diffufed  on  all  lides, 
which  is  not  the  cafe  ;  for  it  is  much  ftronger  in  the  line  of 
the  trumpet  than  in  any  direction  very  oblique  to  it. 

About  the  middle  of  the  laft  century,  Athanafius  Kircher 
turned  his  attention  to  the  philofophy  of  found,  and  in  dif¬ 
ferent  works  threw  out  many  ufeful  and  fcientific  hints  on 
the  conftruXion-of  fpeaking  trumpets  (fee  Acoustics  and 
Kircher);  but  his  mathematical  iilaftrations  were  fo  vague, 
and  his  own  character  of  inattention  and  credulity  fo  noto¬ 
rious,  that  for  fome  time  thefe  works  did  not  attraX  the  Po¬ 
lice  to  which  they  were  well  in  titled. 

About  the  1670  Sir  Samuel  Morland,  a  gentleman  of 
ingenuity,  fcience,  and  order,  took  up  the  fubjed: 


denly  fpreadmg  at  the  very  mouth  to  a  greater  width*  Their  Trump?? 
effeX  was  really  wonderful.  They  were  tried  in  St  James’s v*- 
park  ;  and  his  Majefty  K.  Charles  II.  fpeaking  in  his  ordi¬ 
nary  colloquial  pitch  of  voice  through  a  trumpet  only  feet 
long,  was  clearly  and  moil  diftinXly  heard  at  the  diftance  of 
a  thoufand  yards.  Another  perfon,  feleded  we  fuppofe  for 
the  loudncfs  and  diftinXnefs  of  his  voice,  was  perfeXly  un- 
derftood  at  the  diftance  ot  four  miles  and  a  hah.  The 
fame  of  this  foon  fpread ;  Sir  Samuel  Morland* s  princi¬ 
ples  were  refined,  confidering  the  novelty  of  the  thing,  and 
differ  confiderably  from  father  Kircher's.  The  aerial  uudu- 
lations  (for  he  fpeaks  very  accurately  concerning  the  nature  of 
found)  endeavour  to  diffule  themfelves  in  fpheres,  but  are 
Hopped  by  the  tube,  and  therefore  redundulate  towards  the 
axis  like  waves  from  a  bank,  and,  meeting  in  the  axis,  they 
form  a  ftrong  undulation  a  little  farther  advanced  along  the 
tube,  which  again  fpreads,  is  again  refleded,  and  fo  on,  till 
it  arrives  at  the  mouth  of  the  tube  greatly  magnified,  and 
then  it  is  diffufed  through  the  Ppen  air  in  the  fame  manner, 
as  if  all  proceeded  from  a  very  fonorous  point  in  the  centre 
of  the  wide  end  of  the  trumpet.  The  author  diftinguifhes 
with  great  judgment  between  the  prodigious  reinforcement 
of  found  in  a  fpeaking  trumpet  and  that  in  the  mufical  trum¬ 
pet,  bugle-horn,  conch-ffiell,  &c. ;  and  fhows  that  the  differ¬ 
ence  confifts  only  in  the  violence  of  the  firlt  fonorous  agita¬ 
tion,  which  can  be  produced  by  us  only  on  a  very  fmall  ex¬ 
tent  of  furface.  The  mouth -piece  diameter  therefore  of  the 
mufical  trumpet  muff  he  very  fmall,  and  the  force  of  blait 
very  confiderable.  Thus  one  ftrong  hut  Ample  undulation 
will  be  excited,  which  muff  be  fuhjeXed  to  the  modifica¬ 
tions  of  harmony,  and  will  be  augmented  by  ufing  a  coni¬ 
cal  tube  (a).  But  a  fpeaking  trumpet  muff  make  no  change 
on  the  nature  of  the  firfl  undulations  ;  and  each  point  of  the 
mouth-piece  muff  be  equally  confidered  as  the  centre  of  fo- 
no  rous  undulations,  all  of  which  muff  be  reinforced  in  the 
fame  degree,  othervvife  all  diftinXnefs  of  articulation  will  be 
loft.  The  mouth-piece  muff  therefore  take  in  the  whole  of 
of  the  mouth  of  the  fpeaker. 

When  Sir  Samuel  Morland’s  trumpet  came  to  he  generally 
known  on  the  continent,  it  was  foon  difeovered  that  the  fpeak¬ 
er  could  be  heard  at  a  great  diftance  only  in  the  line  of  the 
trumpet  ;  and  this  circumftance  wa3  by  a  Mr  Caffegrain 
(Journ.  des  S gowns  1672,  p.  1 3 1  )  attributed  to  a  defeat  in 
the  principle  ef  its  conftruXion,  which  lie  faid  was  not  accord¬ 
ing  to  the  laws  of  fonorous  undulations.  He  propofed  a 
conoid  formed  by  the  revolution  of  a  hyperbola  round  its 
affymptote  as  the  beft  form.  A  Mr  Hafe  of  Wirtemberg, 
on  the  other  hand,  propofed  a  parabolic  conoid,  having  the 
month  of  the  fpeaker  placed  in  the  focus.  In  this  conftruc- 
tion  he  plainly  went  on  the  principle  of  a  reflexion  fimilar 
to  that  of  the  rays  of  light ;  but  this  is  by  no  means  the 
cafe.  The  effect  of  the  parabola  will  be  to  give  one  re¬ 
flexion,  and  in  this  all  the  circular  undulations  will  be 
converted  into  plane  waves,  which  are  at  right  angles  to 


the  axis  of  the  trumpet.  But  nothing  hinders  their  fub- 


great 


fequent  diffufion  ;  for  it  does  not  appear  that  the  found 
will  be  enforced,  becaKfe  the  agitation  of  the  particles  on 


and  propofed  as  a  queftion  to  the  Royal  Society  ef  London,  each  wave  is  not  augmented, 

What  is  the  beft  form  for  a  fpeakimr  trumpet  ?  which  he  The  fubjeX  is  exceedingly  difficult. 


What  is  the  beft  form  for  a  fpeaking  trumpet 
called  a  ftentorophonic  horn.  He  accompanied  his  demand 
with  an  account  of  his  own  notions  on  the  fubjeX  (which 
he  acknowledged  to  be  very  vague  ond  conjeXural),  and  an 
exhibition  of  fome  inftruments  conftruXed  according  to  his 
views.  They  were  in  general  very  large  conical  tubes,  fud- 

A  » 


We  do  not  fully 

comprehend  on  what  circumftance  the  affeXion  or  agita¬ 
tion  of  our  organ,  or  Amply  of  the  membrana  tympani, 
depends.  A  more  violent  agitation  of  the  fame  air,  that  is, 
a  wider  ofcillation  of  its  particles,  cannot  fail  to  increafe  the 
impulfe  on  this  membrane.  The  point  therefore  is  to  find  what 

concourfe 


(a)  Accordingly  the  found  of  the  bu^le-horn,  of  the  mufical  trumpet,  or  the  F rench  horn,  is  prodigioufly  loud,  when 
ore'  confider  the  fmall  paffage  through  which  a  moderate  blaft  is  feat  by  the  trumpeter. 
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roncourfe  of  feeble  undulations  will  produce  or  be  equiva¬ 
lent  to  a  great  one.  The  reafonings  of  all  thefe  reftorers 
of  the  fpeakxng  trumpet  are  alrnoft  equally  fpecious,  and  each 
point  out  fome  phenomenon  which  fhould  charaderife  the 
principle  of  conftrudion,  and  thus  enable  us  to  fay  which  is 
moft  agreeable  to  the  procedure  of  nature. — Yet  there  is 
hardly  any  diflerence  in  the  performance  of  trumpets  of  equal 
dimenfions  made  after  thefe  different  methods. 

The  propagation  of  light  and  of  elaftic  unduIationsYeem 
to  require  very  different  methods  of  management.  Yet  the 
ordinary  phenomena  of  echoes  are  perfedly  explicable  by  the 
acknowledged  laws  either  of  optics  or  aconflics ;  flill  how¬ 
ever  there  are  fome  phenomena  of  found  which  are  very  un¬ 
like  the  genuine  refults  of  elaftic  undulations.  If  founds  are 
propagated  fpherically,  then  what  comes  into  a  room  by  a 
fmall  hole  jfhould  diffufe  itfelf  from  that  hole  as  round  a  centre, 
and  it  fhould  be  heard  equally  well  at  twelve  feet  diflance  from 
the  hole  in  every  direction.  Yet  it  is  very  fenfibly  louder 
when  the  hearer  is  in  the  flraight  line  drawn  from  the  fono- 
rous  body  through  the  hole.  A  perfon  can  judge  of  the  di¬ 
rection  of  the  founding  body  with  tolerable  exadnefs.  Can¬ 
non  diTcharged  from  the  different  fides  of  a  fhip  are  very  ea- 
fily  diftinguifhed,  w  hich  fhould  not  be  the  cafe  by  the  New¬ 
tonian  theory  ;  for  in  this  the  two  pubes  on  the  ear  fhould 
have  no  fenfible  difference. 

The  mofl  important  fad  for  our  purpofe  is  this :  An 
echo  from  a  fmall  plane  furface  in  the  midfl  or  an  open  field 
is  not  heard,  unlefs  wfe  ftand  in  fuch  a  ft  nation  that  the 
angle  of  refleded  found  may  be  equal  to  that  of  incidence. 
Tut  by  the  ufual  theory  of  undulations,  this  Imall  furface 
ftiould  become  the  centre  of  a  new  undulation,  v/hich  fhould 
fpread  in  all  diredions.  If  we  make  an  analogous  experi¬ 
ment  on  watery  undulations,  by  placing  a  fmall  flat  furface 
fo  as  to  projed  a  little  above  the  water,  and  then  drop  in  a 
fmall  pebble  at  a  diflance,  fo  as  to  raife  one  circular  wave, 
we  fhall  obferve,  that  w'hen  this  wave  arrives  at  the  project¬ 
ing  plane,  it  is  difturbed  by  it,  and  this  diflurbance  fpreads 
from  it  on  all  fides.  It  is  indeed  fenfibly  flronger  in  that 
line  which  is  drawn  from  it  at  equal  angles  with  the  line 
drawn  to  the  place  where  the  pebble  was  dropped.  But  in 
the  cafe  of  found,  it  is  a  fad,  that  if  we  go  to  a  very  fmall 
diftance  on  either  fide  of  the  line  of  reflexion,  we  fhall  hear 
nothing. 

Here  then  is  a  faCt,  that  whatever  may  be  the  nature  of  the 
elaftic  undulations,  founds  are  reflected  from  a  imall  plane 
hi  the  fame  manner  as  light.  We  may  avail  ourfelves  of 
this  faCt  as  a  mean  for  enforcing  found,  though  we  cannot 
explain  it  in  a  fatisfadory  manner.  We  fnould  exped 
from  it  an  effed  flmilar  to  the  hearing  of  the  original  found, 
along  with  another  original  found  coming  from  the  place 
from  which  this  refkded  found  diverges.  If  therefore  the 
refleded  found  or  echo  arrives  at  the  ear  in  the  fame  inftant 
with  the  original  found,  the  effed  will  be  doubled  ;  or  at 
leaf!  it  will  be  the  lame  with  two  fimultaneous  original 
founds.  Now  we  know  that  this  is  in  fome  fenfe  equiva¬ 
lent  to  a  flronger  found.  For  it  is  a  fad,  that  a  number  of 
voices  uttering  the  fame  or  equal  founds  are  heard  at  a  much 
greater  diflance  than  a  Angle  voice'  Wre  cannot  perhaps 
explain  how  this  happens  by  mechanical  laws,  nor  aflign  the 
exad  proportion  in  which  10  voices  exceed  the  effed  of  oi,e 
voice  ;  no r  the  proportion  of  die  diflances  at  which  they 
feem  equally  loud.  We  may  therefore,  for  the  prefent, 
iuppofe  that  two  equal  voices  at  the  fame  diflance  are  twice 
^  three  voices  three  times  as  loud,  Sc c.  Therefore  if, 
by  means  of  a  {'peeking  trumpet,  we  can  make  10  equal 
echoes  arrive  at  the  ear  at  the  fame  moment,  we  may 
uppoie  it  a  effed  to  be  to  increafe  the  audibility  10  times : 
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and  we  may  exprefs  tin’s  fhortly,  by  calling  the  found  is 
times  louder  or  more  intenfe. 

But  we  cannot  do  this  precifely.  We  cannot  by  any 
contrivance  make  the  found  of  a  momentary  fnap,  and  thefe 
of  its  echoes,  arrive  at  the  ear  in  the  fame  moment,  becaufe 
they  come  from  different  diflances.  But  if  the  original 
noife  be  a  continued  found,  a  man’s  voice,  for  example,  ut¬ 
tering  a  continued  uniform  tone,  the  firft  echo  may  reach 
the  ear  at  the  fame  moment  with  the  fecond  vibration  of  the 
larynx  ;  the  fecond  echo  along  with  the  third  vibration,  and 
fo  on.  It  is  evident,  that  this  will  produce  the  fame  effed. 
The  only  difference  will  be,  that  the  articulations  of  the 
voice  will  be  made  indiftind,  if  the  echoes  come  from  very 
different  diflances.  Thus  if  a  man  pronounce  the  fyllable 
taw,  and  the  10  fuccefiive  echoes  are  made  from  places 
which  are  10  feet  farther  off,  the  10th  pait  of  a  fecond 
(nearly)  vvill  intervene  between  hearing  the  firft  and  the 
laft.  1  his  will  give  it  the  found  of  the  fyllable  thaw,  or 
perhaps  raw,  becaufe  r  is  the  repetition  of  /.  Something 
like  this  occurs  when,  {landing  at  one  endxof  a  long  line 
of  foldiers,  we  hear  the  mufkets  of  the  whole  line  difeharged 
in  one  inftant.  It  feems  to  us  the  found  of  a  runningfire. 

The  aim  therefore  in  the  conftrudion  of  a  fpeaking  trum¬ 
pet  may  be,  to  caufe  as  many  echoes  as  poflible  to  reach  a 
diftant  ear  without  any  perceptible  interval  of  time.  This 
will  give  diftindnefs,  and  fomething  equivalent  to  loudnefs. 
Pure  loudnefs  arifes  from  the  violence  of  the  Angle  aerial  un¬ 
dulation.  To  increafe  this  may  be  the  aim  in  the  conilruc- 
tion  of  a  trumpet ;  but  we  are  not  fufficiently  acquainted 
with  the  mechanifm  of  thefe  undulations  to  bring  this  about 
with  certainty  and  precifion  ;  whereas  we  can  procure  this 
accumulation  of  echoes  without  much  trouble,  Ance  we 
know  that  echoes  are,  infaS,  refkded  like  light.  We  can 
form  a  trumpet  fo  that  many  of  thefe  lines  of  refleded  found 
fhall  pafs  through  the  place  of  the  hearer.  We  are  indebt¬ 
ed  to  Mr  Lambert  of  Berlin  for  this  Ample  and  popular 
view  of  the  fubjed  ;  and  fhall  here  give  an  abftrad  of  his 
mofl  ingenious  Differtation  on  Acouftic  Inftruments,  pub- 
lifhed  in  the  Berlin  Memoirs  for  17 63. 

Sound  naturally  fpreads  in  all  diredions ;  but  we  know 
that  echoes  or  refleded  founds  proceed  alrnoft  ftridly  in  cer¬ 
tain  limited  diredions.  If  therefore  we  contrive  a  trumpet 
in  fuch  a  way  that  the  lines  of  echo  fhall  be  confined  within 
a  certain  ipace,  it  is  reafonable  to  fuppofe  that  the  found 
will  become  more  audible  in  proportion  as  this  diffufion  is 
prevented. .  Therefore  if  we  can  oblige  a  found  wrhich,  in 
the  open  air,,  would  have  diffufed  itfelf  over  a  hemifphere, 
to  keep  within  a  cone  of  120  degrees,  we  fhould  exped  it 
to  be  twice  as  audible  within  this  cone.  This  will  be  ac- 
complifhed,  by  making  the  refledions  fuch  that  the  lines  of 
refleded  found  fhall  be  confined  within  this  cone.  N.  3, 
We  here  fuppofe  that  nothing  is  loft  in  the  refledion.  Let 
us  examine  the  effed  of  a  cylindrical  trumpet. 

Let  the  trumpet  be  a  cylinder  ABED  (fig.  1.),  ana  let 
C  be  a  founding  point  in  the  axis.  It  is  evident  that  all 
the  found  in  the  cone  BCE  will  go  forward  without  any 
lefledion.  Let  CM  he  any  other  line  of  found,  which  we 
may,  for  brevity’s  fake,  call  a  fonorous  or  phonic  line .  Be- 

ing  refleded  in  the  points  M,  N,  O,  P,  it  is  evident  that 
it  wiH  at  laft  efcape  from  the  trumpet  in  a  diredion  PQ, 
equally  diverging  from  the  axis  with  the  line  CM.  The 
fame  mull  be.  true  of  every  other  fonorous  line.  Therefore 
the  echoes  will  all  diverge  from  the  mouth ‘of  the  trumpet  in 
the  lame  manner  as  they  would  have  proceeded  from  C  with¬ 
out  any  trumpet.  Even  fuppofmg,  therefore,  that  the  echoes 
are  as  flrong  as  the  original  found,  no  advantage  is  gained 
by  fuch  a  trumpet,  but  that  of  bringing  tire  found  forward 
4  E  from 


Trum 


Hate 

DXH 
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Trumpet,  from  C  to  c .  This  is  quite  trifling  when  the  hearer  is  at 
a  diflance.  Yet  we  fee  that  founds  may  he  heard  at  a  very 
great  diflance,  at  the  end  of  long,  narrow,  cylindrical,  or 
prifrr.atlcal  galleries.  It  is  known  that  a  voice  may  be  difLinX- 
ly  heard  at  the  diflance  of  feveral  hundred  feet  in  the  Roman 
aqueduXs,  whole  flues  are  perfectly  flraight  and  fmooth, 
being  plallered  with  flucco.  Thefrrooth  furface  of  the  flill 
water  greatly  contributes  to  this  effeX.  Cylindrical  or  prif- 
niatical  trumpets  mud  therefore  be  rejeXed. 

Let  the  trumpet  be  a  cone  BCA  (ug.  2.),  of  which  CN 
is  the  axis,  DK  a  line  perpendicular  to  the  axis,  and  DFHI 
the  path  of  a  reflected  found  in  the  plane  of  the  axis.  The 
kill  angle  of  reflection  II  I  A.  is  equal  to  the  lad  an  :le  of  in¬ 
cidence  FHC.  'I'he  angle  BFH,  or  its  equal  CFD,  is 
equal  to  the  angles  FHD  and  FCH  ;  that  is,  the  angle  ot 
incidence  CFD  exceeds  the  next  angle  ot  incidence  FHC 
by  the  angle  FCD  ;  that  is*,  by  the  a?.glc  of  the  cone.  In 
like  manner,  FDH  exceeds  CFD  by  the  fame  angle  FCD. 
Thus  every  fucceeding  angle,  either  of  incidence  or  reflec¬ 
tion,  exceeds  the  next  by  the  angle  of  the  cone.  Call  the 
angle  of  the  cone- a,  and  let  b  be  the  firll  angle  of  incidence 
PDC.  The  fecond,  or  DFC,  is  b  —  a.  The  third,  or 
FHC,  is  b  —  2  a ,  &c. :  and  the  nth  angle  of  incidence  or 
refleXion  is  b  —  n  a,  after  n  reflexions.  Since  the  angle 
diminishes  by  equal  quantities  at  each  fubfequent  reflection, 
it  is  plain,  that  whatever  be  the  fird  angle  of  incidence,  it 
may  be  exhaufled  by  this  diminution;  namely,  when  //  times 
a  exceeds  or  is  equal  to  b.  Therefore  to  know  how  many  re¬ 
flexions  of  a  found,  whofe  flrd  incidence  has  the  inclination 
by  can  be  made  in  an  infinitely  extended  cone,  whole  angle  is 
a,  divide  b  by  a  ;  the  quotient  will  give  the  number  n  of 
reflections,  and  the  remainder,  if  any,  will  be  the  lait  angle 
of  incidence  or  reflection  lefs  than  a .  It  is  very  pl?Jn,  that 
when  an  angle  of  reflection  IHA  is  equal  to  or  lefs  than 
the  angle  BCA  of  the  cone,  thep-efleXed  line  HI  will  no 
more  meet  with  the  other  fide  CB  of  the  cone. 

We  may  here  obferve,  that  the  greated  angle  of  incidence 
is  a  right  angle,  or  9 o°.  This  found  would  be  refieXed 
back  in  the  fame  line,  and  would  be  incident  on  the  oppo¬ 
fite  fide  in  an  angle  r:  90° —  a,  See . 

Thus  we  fee  that  a  conical  trumpet  is  well  fluted  flm  con¬ 
fining  the  found  :  for  by  prolonging  it  fnfficiently,  we  can 
keep  the  lines  of  refieXed  found  wholly  v/ithin  the  cone. 
And  when  it  is  not  canned  to  fuch  a  length  as  to  do  this, 
when  it  allows  the  founding  line  GH,  for  example,  to  efcape 
without  farther  refleXion,  the  divergency  from  the  axis  is 
lefs  than  the  lad  angle  of  refleXion  BGH  by  half  the  angle 
BCA  of  the  cone.  Let  us  fee  what  is  the  connexion  be¬ 
tween  the  length  and  the  angle  of  ultimate  refleXion. 

a:  fin.  *  =  CD:CF,  and  CF=CDX 

CH,  and 
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We  have  fin.  b  • 
fin.  b 


fin.  b —  a9 
CH  =  CF  X 


-  and  fin.  b  —  2a:  fin.  b 


fin.  b  • 


:  CD  X 


fin.  b  —  2  a 
fin,  b 

&c 


=  CD  X 


-<2  =  CF 

fin  b 


X 


fln.  b  - 


refleXion,  we  c?.n  give  the  length  which  will  give  the  one  Trumps, 
immediately  preceding,  whole  angle  with  the  fide  of  the  — 
cone  is  a.  Let  Y  be  this  length.  We  have  Y  =  CD  X 
fin.  b 

f "n~a'  r-^liS  ^ngtli  will  allow  every  line  of  found  to  be  re- 

jfleXed  as  often,  faving  once,  ns  if  the  tube  were  infinitely 
long.  For  luppofe  a  lonorous  line  to  be  traced  backwards,  • 
as  if  a  found  entered  the  tube  in  the  direXion  i  h,  and  were 
refieXed  in  the  points  h,  f>  c /,  <-%  D,  the  angles  will  be 
continually  augmented  by  the  condant  an  de  a .  But  this 
augmentation  can  never  go  farther  than  90 '  -f  {  a.  For  if 
it  reaches  that  value  at  D,  for  indance,  the  refieXed  line  DIv 
will  be  perpendicular  to  the  axis  CN  ;  and  the  angle  ADK 
will  be  equal  to  the  angle  DIvB,  and  the  found  will  come 
out  again.  This  remark  is  of  importance  on  another  ac¬ 
count. 

Now  fuppofe  the  cone  to  be  cut  off  at  D  by  a  plane  per¬ 
pendicular  to  the  axis,  KD  will  be  the  diameter  of  its 
mouth  piece  ;  ?aid  if  we  fuppofe  a  mouth  completely  occu¬ 
pying  this  circle,  and  every  point  of  the  circle  to  be  Amo¬ 
rous,  the  refieXed  founds  will  proceed  from  it  in  the  fame 
manner  as  light  would  from  a  flame  which  completely  occu¬ 
pies  its  area,  and  is  refleXed  by  the  infule  of  the  cone.  The 
ande  FDA  will  have  the  greated  poflible  line  when  it  is  a 
light  angle,  and  it  never  can  be  greater  than  ADK,  which 
is  re  90  -f-  i  a .  And  fmee  between  90°  -4-  \  o,  and  90  — 

\  at  there  mud  tall  iome  multiple  o i  a;  call  this  multiple  b» 

Then,  in  order  that  every  found  may'  be  refieXed  as  onen  as 
poflible,  faving  once,  we  mud  make  the  length  of  it  X  zzz 
S,  b 

CD  X  — • 
e>,  a 

Now  fince  the  angle  of  the  cone  is  never  made  very'  great,, 
never  exceeding  10  or  12  degrees,  b  can  never  differ  from 
90  above  a  degree  or  two,  and  its  flue  cannot  differ  much 

CD, 

from  unity.  1  herefore  X  will  be  very  nearly  equal  to  g — - 

CD 

which  is  alfo  very  nearly  equal  to  t-~“  ;  becaufe  a  is 

final],  and  the  fines  of  final!  arches  are  neatly  equal  ana  pro¬ 
portional  to  the  arches  themfelves.  There  ib  even  a  final! 
compenfation  of  errors  in  this  formula.  For  as  the  line  of 
90°  is  fomewhat  too  large,  which  would  give  X  too  great,, 

2  S-,  i  a  is  alfo  larger  than  the  fine  of  a.  Thus  let  a  be 
12°  then  the  neared  multiple  of  a  is  84  or  96^,  both  of 
which  are  as  far  removed  as  poflible  from  90°,  an^  the 
error  is  as  great  as  poflible,  and  is  nearly  -y^th  the 
whole. 

This  approximation  gives  us  a  very  Ample  conftruXipn. 

Let  CM  be  the  required  length  of  the  trumpet,  and  draw- 
ML  perpendicular  to  the  axis  in  O.  It  is  evident  that  o* 

MO 

MCO  :  rad.  =  MO  :  CM,  and  CM  ;  or  X  —  —  —  =2 

i  ^ 


LM 


fin.  b —  a  fin.  b — 2 a. 


but  X  = 


CD 

2  S,  i  a * 


and  therefore  LM  is  equal  to 


fin.  b  —  2  a* 

Therefore  if  we  fuppofe  X  to  be  the  length  which  will 

fin.  b 

give  us  //  refleXions,  we  fhall  have  X  =  CD  X  7  r-. 

0  lm.  b  —  n  a‘ 

He  nee  we  fee  that  the  length  increafes  as  the  angle  l — na 
diminifhes  ;  but  is  not  infinite,  unlefs  n  a  is  equal  to  b.  In 
this  cafe,  the  immediately  preceding  angle  of  refleXion  mult 
be  a,  becaufe  thefe  angles  have  the  common  difference  a . 
Therefore  the  lafl  refieXed  found  was  moving  parallel  to  the 
oppofite  fide  of  the  cone,  and  cannot  again  meet  it.  But 
though  we  cannot  affign  the  length  which  will  give  the  »th 


2  S,  4 

CD.  # 

If- therefore  the  cone  be  of  fuch  a  length,  that  its  diame¬ 
ter  at  the  mouth  is  equal  to  the  length  of  the  part  cut  off, 
every  line  of  found  will  have  at  lead  as  many  refleXions,.. 
k-ve  one,  as  if  the  cone  were  infinitely  long  ;  and  the  lad 
refieXed  line  will  either  be  parallel  to  the  oppofite  fide  of 
the  cone,  or  lie  nearer  the  axis  than  this  parallel  ;  confe- 
quently  fuch  a  cone  will  confine  all  the  refieXed  founds 
within  a  cone  whofe  angle  is  2  a,  and  will  augment  the 
found  in  the  proportion  of  the  fpherical  bafe  of  this  cone 
to  a  complete  hemilpherical  furface.  Defcribe  the  circle 
DKT  round  C,  and  making  DT  an  arch  of  90,  diaw  the 
chord  DT.  Then  fince  the  circles  deferibed  with  the  radii 

DK> 
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Trumpet.  DIv,  DT,  are  equal  to  the  fpherical  Surfaces  generated  by 

*v - ’the  revolution  of  the  arches  DK  and  DKT  round  the  axis 

CD,  the  found  will  be  condemned  in  the  proportion  of  DK1 
to  DT2 

This  appears  to  be  the  bed  general  rule  foreonftruCting 
the  inilrument ;  for,  to  procure  another  reflection,  the  tube 
mud  be  prodigioufly  lengthened,  and  we  cannot  fuppoie 
that  one  refleftion  more  will  add  greatly  to  its  power. 

It  appears,  too,  that  the  length  depends  ehiefly  on  the 
angle  of  the  cone ;  for  the  mouth-pieee  may  be  confidered 
as  nearly  a  fixed  quantity.  It  mult  be  of  a  fize  to  admit 
the  mouth  when  fpeaking  with  force  and  without  eonftraint. 
About  an  inch  and  a  half  may  be  fixed  on  for  its  diameter. 
When  therefore  we  propofe  to  confine  the  found  to  a  eone 
of  twice  the  angle  of  the  trumpet,  the  whole  is  determined 
by  that  angle.  For  fmee  in  this  cafe  LM  is  equal  to  CD, 
CD  z=  LM  (or  CD),:  CM  and  CM  = 
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DK 


we  have 
CD* 

DK* 

But 

and 

therefore 

And 


2  S,- 
2  S,i 
4S,N 

CM  = 


:  1  —  DK:  CD, 

:  1  zz  CD  :  CM  ; 
:  1  —  DK  :  CM, 
DK  DK 


,  sx,  very  near]y-  Aii‘i 

4  o,  j  a  o,  a 
fince  DK  is  an  inch  and  a  half,  we  get  the  length  in  inches, 

It  3  v- 

counted  from  the  apex  of  the  cone  z=  or~7s  2  a •  *  rom 

.  DK,  or 

this  we  mud  cut  off  the  part  CD,  which  is  = 


very  nearly 


DK 


— — ,  meafured 
2  b,a’ 


mud  make  the  mouth  of  the  fame  width 


S,ia 
in  inches,  and  we 

3 


2  S,  a* 


On  the  other  hand,  if  the  length  of  the  trumpet  is  fixed 
on,  we  can  determine  the  angle  of  the  cone.  For  let  the 

3 


length  (reckoned  from  C)  be  L 

3,«=  /- 

v  a 


P  af  e  i  the  path  of  a  line  of  found  lying  in  the  plane  of  the  Trumpet. 
feCtion. 

In  the  great  circle  of  the  fphere  take  KQ^=  KP,  DR 
zz  DQ»  and  KS  zz  KR.  Draw  QJ&  h  ;  alfo  draw  Q ji n 
parallel  to  DA  ;  and  draw  PB,  P  d,  PA. 

1.  'Mien  it  is  evident  that  all  the  lines  drawn  from  P, 
within  the  cone  APB,  proceed  without  reflection,  and  arc 
diffufed  as  if  no  trumpet  had  been  ufed. 

2.  All  the  fonorotis  lines  whieh  fall  from  P  on  KB  arc 
reflected  from  it  as  if  they  had  come  from  Q^_ 

3.  All  the  fonorous  lines  between  BP  and  d  P  have  dif¬ 
fered  but  one  reflection  ;  for  dn  will  no  more  meet  D AA; 
fo  as  to  be  reflected  a  rain. 

4.  All  the  lines  which  have  been  refle&ed  from  KB,  and 
afterwards  from  DA,  proceed  as  if  they  had  come  from  R. 

For  the  lines  reflected  from  KB  proeeed  as  if  they  had 
come  from  Qj  and  lines  coming  from  Qjuid  reflected  by 
DA,  proceed  as  if  they  had  come  from  R.  Therefore  draw 
RAo,  and  alfo  draw  parallel  to  KB,  and  draw 

A  q,  Q Jsg,  Pr,  and  P  b.  'Then, 

5.  All  the  lines  between  b  P  and  c  P  have  been  twice  re¬ 
flected. 

Again,  draw  SB/1,  B  r  R,  r  u  S  x  A,  R  y  x,  Q y* 

6.  All  the  lines  between  u  P  and  z  P  have  differed  three 
reflections. 

Draw  the  tangents  TA  t,  VB  v,  eroding  the  axis  in  W. 

7.  The  whole  founds  will  be  propagated  within  the  eor.e 
v  W  For  to  every  fonorous  point  in  the  line  KD  there 
eorrefponds  a  point  fimilar  to  regulating  the  firft  reflec¬ 
tion  from  KB  ;  and  a  point  fimilar  to  R,  regulating  the  fe-' 
cond  reflection  from  DA  ;  and  a  point  S  regulating  the' 
third  reflection  from  KB,  & c.  And  fimilar  points  will  be 
found  regulating  the  firft  reflection  from  DA,  the  lecond- 
from  KB,  and  the  third  from  DA,  &e. ;  and  lines  drawn 
from  all  thefe  through  A  and  B  mult  lie  within  the  tan¬ 
gents  TA  and  VB. 

8.  Thus  the  centres  of  reflection  of  all  the  fonorous  line3 


we  have  2  which  lie  in  planes  palling  through  the  axis,  will  be  found 


or  S,  A  zz 


3 


and  S, 


3 


2L’  s/  2  L 

Thus  let  6  feet  or  72  inches  be  chofen  for  the  length  of 

the  eone,  we  have  S,  a  zz  / _JL  zz:  /  _L,  zz  o,  14434, 
V  144  v  4s 

zz  fin  8°  1 7'  for  the  angle  of  the  cone ;  and  the  width  at 
3 

the  mouth  is  g~t: 1  ■  zz  10,4  inehes.  This  being  taken 

from  72,  leaves  6 1,6  inches  for  the  length  of  the  trumpet. 

And  finee  this  trumpet  confines  the  reflected  founds  to 

r  so  1  •  DT2, 

a  cone  01  10  34',  we  have  its  magnifying  power  zz 

iDT2  S,a45° 

=  TJygl  —  g  2 4^8'x  =  9^  nearly.  It  therefore  conden- 
les  the  found  about  96  times  ;  and  if  the  diftribution  were 
uniform,  it  would  be  heard  96,  or  nearly  10  times  far¬ 
ther  off.  For  the  loudneis  of  founds  is  fuppofed  to  be  in* 
verlely  as  the  fquare  of  the  diftanee  from  the  centre  of  un¬ 
dulation. 

But  before  we  can  pronounee  with  preeifion  on  the  perform¬ 
ance  of  a  fpeaking  trumpet,  we  mult  examine  into  the  man- 
tier  in  which  the  reflected  founds  are  diftributed  over  the 
{pace  in  which  they  are  all  confined. 

Let  BKDA  (fig.  3.)  be  the  feCtion  of  a  conieal  trumpet 
by  a  plane  through  the  axis ;  let  C  be  the  vertex  of  the 
cone,  and  CW  its  axis;  let  TKV  be  the  feCtion  of  a 
fphere,  having  its  etntre  in  the  vertex  of  the  cone  ;  and  let 
^  be  a  fonorous  poijit  on  the  furface  of  the  fphere,  and 


in  the  furface  of  this  fphere  ;  and  it  may  be  confidered  as 
a  fonorous  fphere,  whofe  founds  firft  concentrate  in  W,  and 
are  then  diffufed  in  the  cone  v  W  t. 

It  may  be  demonftrated  nearly  in  the  fame  manner,  that 
the  fonorous  lines  which  proceed  from  P,  blit  not  in  the 
plane  pafiing  through  the  axis,  alfo  proceed,  after  various 
refk&ions,  as  if  they  had  come  from  points  in  the  furface  of 
the  fame  fphere.  The  only  difference  in  the  demonftration 
is,  that  the  eentres  R,  S  of  the  fucceftive  reflections  are 
not  in  one  plane,  but  in  a  fpiral  line  winding  round  the  lur- 
faee  of  the  fphere  according  to  fixed  laws.  The  foregoing 
conclufions  are  therefore  general  for  all  the  founds  which 
come  in  all  directions  from  every  point  in  the  area  of  the 
mouth-pieee. 

Thus  it  appears,  that  a  conical  trumpet  is  well  fitted 
for  increafing  the  force  of  founds  by  diminifhing  their  final 
divergence.  For  had  the  fpeaker’s  mouth  been  in  the  open 
air,  the  founds  which  arc  now  eonfined  within  the  cone 
v  W  /  would  have  been  diffufed  over  a  hemifphere  :  and  we 
fee  that  prolonging  the  trumpet  rauft  confine  the  founds  ftili 
more,  beeaufc  this  will  make  the  angle  BWA  ftill  fmaller ; 
a  longer  tube  mult  alfo  Oceafion  more  reflections,  and  con- 
fequently  lend  more  fonorous  undulations  to  the  ear  at  a  di¬ 
ftanee  placed  within  the  cone  dW/. 

We  have  now  obtained  a  very  connected  view  of 'the 
whole  effeCt  of  a  conical  trumpet.  It  is  the  fame  as  if  the 
whole  fegment  TKDV  were  founding,  every  part  of  it  with 
an  intenfity  proportional  to  the  denfity  of  the  points  Q,  R, 
S,  &c.  correiponding  to  the  different  points  P  of  the  mouth-  * 
piece.  It  is  eafy  to  fee  that  this  cannot  be  uniform,  but 
4  E  2  muft 
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Trumpet,  mufl  be  much  rarer  towards  the  margin  of  the  fegment.  It 
would  require  a  good  deal  of  difeufiion  to  (how  the  denfity 
of  thefe  fi£lidous  founding  points  ;  and  we  {hall  content  our- 
felves  with  giving  a  very  palpable  view  of  the  diflribution  of 
the  fonorous  rays,  or  the  denfity  (fo  to  fpeak)  of  the 
echoes,-  in  the  different  fituations  in  which  a  hearer  may  be 
placed. 

.  We  may  obferve,  in  the  mean  time,  that  this  fubflitu- 
tion  of  a  founding  fphere  for  the  founding  mouth- piece 
has  an  exa£l  parallel  in  Optics,  by  which  it  will  be  greatly 
3-  illuftrated.  Suppofe  the  cone  BKD  A  to  be  a  tube' polic¬ 
ed  in  the  infide,  fixed  in  a  wall  B  *,  perforated  in  BA,  and 
that  the  month-piece  1)K  is  occupied  completely  by  a  flat 
flame.  The  effe6l  of  this  on  a  fpe-ftator  will  be  the  fame 
if  he  is  properly  placed  in  the  axis,  as  if  lie  were  looking 
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at  a  flame  as  big  as  the  whole  fphere.  This  is  very  evi¬ 
dent. 

It  is  eafy  to  fee  that  the  line  /  e  S  is  equal  to  the  line 
/  e  fa  P ;  therefore  the  refle<5led  founds  alio  come  to  the 
ear  in  the  fame  moments  as  if  they  had  come  from  their  re- 
fpedlive  points  on  the  furface  of  the  fubflituted  fphere.  Un- 
lefs,  therefore,  this  fphere  be  enormoufly  large,  the  diftindt- 
nefs  of  articulation  will  not  be  fenfihly  affected,  becaufe  the 
interval  between  the  arrival  of  the  different  echoes  of  the 
fame  fnap  will  be  infenfible. 

Our  limits  oblige  us  to  content  ourfelves  with  exhibiting 
this  evident  limilarity  of  the  progrefs  of  echo  from  the  fur- 
face  of  this  phonic  fphere,  to  the  progrefs  of  light  from  the 
fame  luminous  fphere  fhining  through  a  hole  of  which  the 
diameter  is  AB.  The  direct  inveftigation  of  the  intenfity 
of  the  found  in  different  diredlions  and  diflances  would 
take  up  much  room,  and  give  no  clearer  conception  of  the 
thing.  The  intenfity  of  the  found  in  any  point  is  precifely 
fimilar  to  the  intenfity  of  the  illumination  of  the  fame  point ; 
and  this  is  proportional  to  the  portion  of  the  luminous  fur- 
face  feen  from  this  point  through  the  hole  dire&ly,  and  to 
the  fquare  of  the  diflance  inverfely.  The  intelligent  reader 
will  acquire  a  diflinft  conception  of  this  matter  from  fig.  4. 
which  reprefents  the  diflribution  of  the  fonorous  lines,  and 
by  confequence  the  degree  of  loudnefs  which  may  be  expect¬ 
ed  in  the  different  fituations  of  the  hearer. 

As  we  have  already  obferved,  the  effe£l  of  the  cone  of 
the  trumpet  is  perfectly  analogous  to  the  reflection  of  light 
from  a  polifhed  concave,  conical  mirror.  Such  an  inflru. 
ment  would  be  equally  fitted  for  illuminating  a  diftant  ob- 
jeCt.  We  imagine  that  thefe  would  be  much  more  power¬ 
ful  than  the  fpherical  or  even  parabolic  mirrors  commonly 
ufed  for  this  purpofe.  Thefe  lafl,  having  the  candle  in  the 
focus,  alfo  fend  forward  a  cylinder  of  light  of  equal  width 
with  the  mirror.  But  it  is  well  known,  that  oblique  reflec¬ 
tions  are  prodigioufly  more  vivid  than  tliofe  made  at  greater 
angles.  Where  the  inclination  of  the  reflected  light  to  the 
plane  of  the  mirror  does  not  exceed  eight  or  ten  degrees,  it 
reflects  about  three-fourths  of  the  light  which  falls  on  it. 
But  when  the  inclination  is  80,  it  does  got  refleCt  one-fourth 
part. 

We  may  alfo  obferve,  that  the  denfity  of  the  reflected 
founds  by  the  conical  trumpet  ABC  (fig.  4.)  is  precifely 
fimilar  to  that  of  the  illumination  produced  by  a  luminous 
fphere  TDV,  fhining  through  a  hole  AB.  There  will  be 
a  fpace  circmnfcribed  by  the  cone  formed  by  the  lines  T B  t 
and  VA*u,  which  is  uniformly  illuminated  by  the  whole 
fphere  (or  rather  by  the  fegment  TDV),  and  on  each  fide 
there  is  a  fpace  illuminated  by  a  part  of  it  only,  and  the  il¬ 
lumination  gradually  decreafes  towards  the  borders.  A 
fpeCtator  placed  much  out  of  the  axis,  and  looking  through 


the  hole  AB,  may  not  fee  the  whole  fphere.  In  like  man-  Trumpet, 
ner,  he  will  not  hear  the  whole  founding  fphere  :  He  may 
be  fo  far  from  the  axis  as  neither  to.  fee  nor  hear  any  part 
of  it. 

Afiifting  our  imagination  by  this  companion,  we  perceive 
that  beyond  the  point  ii*  there  is  no  place  where  all  the  re¬ 
flected  founds  are  heard.  Therefore,  in  order  to  preferve 
the  magnifying  power  of  the  trumpet  at  any  diflance,  it  is 
neceffary  to  make  the  mouth  as  wide  as  the  fonorous  fphere. 

Nay,  even  this  would  be  an  imperfeCt  inflrument,  becaufe  its 
power  would  be  confined  to  a  very  narrow  fpace  ;  and  if  it 
be  not  accurately  pointed  to  the  perfon  liflening,  its  powes 
will  be  greatly  diminifhed.  And  we  may  obferve,  by  the 
way,  that  we  derive  from-  this  circumftance  a  ftrong  confir¬ 
mation  of  the  jufinefs  of  Mr  Lambert’s  principles  ;  for  the 
effeCls  of  fpeaking  trumoets  arc  really  obferved  to  be  limi¬ 
ted  in  the  way  here  described. — Parabolic  trumpets  have 
been  made,  and  they  fortify  the  found  not  only  in  the  cy¬ 
lindrical  fpace  in  the  direction  of  the  axis,  but  alfo  on  each 
fide  of  it,  which  fhould  not  have  been  the  cafe  had  their 
effeCt  depended  only  on  the  undulations  formed  by  the  pa¬ 
rabola  in  planes  perpendicular  to  the  axis.  But  to  pro¬ 
ceed. 

Let  BCA  (fig.  5.)  be  the  cone,  ED  the  mouth-piece* 

TEDV  the  equivalent  fonorous  fphere,  and  TB AV  the  cir- 
cumfcribed  cylinder.  Then  CA  or  CB  is  the  length  of 
cone  that  is  neceffary  for  maintaining  the  magnifying  power, 
at  all  diflances.  We  have  two  conditions  to  be  fulfilled. 

The  diameter  ED  of  the  mouth-piece  mufl  be  of  a  certain 
fixed  magnitude,  and  the  diameter  AB  of  the  outer  end 
mufl  be  equal  to  that  of  the  equivalent  fonorous  fphere. 

Thefe  conditions  determine  all  the  dimenfions  of  the  trum¬ 
pet  and  its  magnifying  power.  And,  full,  with  refpeCl  to 
the  dimenfions  of  the  trumpet. 

The  fimilarity  of  the  triangles  ECG  and  BCF  gives- 
CG  :  ED  ~CF  :  AB  ;  but  CG  =  13  F,  =  4 AB,  and  CF 
=  CG  +  GF,  =  GF+^AB;  therefore  4AB  :  ED  =: 

GF  +  4-AB  :  AB,  and  AB  :  ED  =  2  GF  +  AB  :  A  B  5. 
therefore  2  GF  X  ED  +  AK  X  ED  =  AB*,  and  2  GF  X 
ED  -  AB2,  —  AB  X  ED,  =  AB  X  AB  —  ED,  and  GF 


A  B  X  AB  —  ED 
2  ED 


And,  on  the  other  hand,  becaufe 


AB*  —  XEBAD  =  2GFxED,  we  have  AB*  —  AB 
X  ED  +i  ED*  =  '2 GF  X  ED  +  J  ED2,  or  AB  —  4ED2 
=  2  GFxED  +  ^ED2,  and  AB=^G-FX ED+JED2 
+  4  ED. 

Let  x  reprefent  the  length,  of  the  trumpet,  y  the  diame¬ 
ter  at  the  great  end,  and  m  the  diameter  of  the  mouth-piece. 

Then  x  - ?,  and  y  —  V^2  x  m  -j-  £  Thus 

2  m 

the  length  and  the  great  diameter  may  be  had  reciprocally. 
The  ufeful  cafe  in  praClice  is  to  find  the  diameter  for  apro- 
pofed  length,  which  is  gotten  by  the  lafl  equation. 

Now  if  we  take  all  the  dimenfions  in  inches,  and  fix  m  at 
an  inch  and  a  half,  we  have  2  x  m  ~  3  x,  and  4  Hi*— 0,5625* 
and  4^  —  0, 75;  fo  that  our  equation  becomes  y  = 
V^3  x  +  0,5625  +  °>75*  The  Following  table  gi  ~s  the 
dimenfions  of  a  fufficient  variety  of  trumpets.  The  firff  co¬ 
lumn  is  the  length  of  the  trumpet  in  feet ;  the  fecund  co* 
lumn  is  the  diameter  of  the  mouth  in  inches  ;  the  third  co¬ 
lumn  is  the  number  of  times  that  it  magnifies  the  found ; 
and  the  fourth  column  is  the  number  of  tiroes  that  it  in- 
creafes  the  diflance  at  which  a  man  may  be  diflin&ly  heard 
by  its  means ;  the  fifth  contains  the  angle  of  the  cone. 

GF 
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Trumpet. 


GF 

feet. 

AB  1 
inches. 

Magnifying. 

Extending 

ACB. 

1 

6,8 

42,6 

6,9 

O  f 

24*53 

2 

9.3 

77>8 

8,8 

18.23 

3 

1 1,2 

112,4 

10,6 

15.18 

4 

12,8 

146,6 

12,1 

13-24 

5 

14,2 

180,4 

i3>4 

12.04 

6 

I5>5 

214,2 

14,6 

11.05 

7 

1 6,6 

247.7 

15.7 

10.18 

8 

281,3 

16,8 

9.40 

9 

18,8 

314,6 

i7>7 

9.08 

10 

19,8 

347,7 

18,6 

8.42 

1 1 

20,7 

380,9 

19>5 

8.18 

1 2 

21 A 

414,6 

20,4 

7.58 

1  $ 

24, 

5'3>6 

22,7 

7.09 

18 

26,2 

612,3 

24,7 

6-33 

21 

28,3 

71 1,2 

26,6 

6.O5 

,24 

3°,2 

810, 1 

1  28,5 

5.42 

ED  in  all  is  : 

-  i»5- 

The  two  laft  columns  are  conftrufled  on  the  following 
confiderations :  We  conceive  the  hearer  placed  within  the 
cylindrical  fpace  whofe  diameter  is  BA.  In  this  fitnation 
he  receives  an  £cho  coming  apparently  from  the  whole  fur- 
face  TGV  ;  and  we  account  the  effect  of  the  trumpet  as 
equivalent  to  the  united  voices  of  as  many  mouths  as  would 
cover  this  furface.  Therefore  the  quotient  obtained  by  di¬ 
viding  the  furface  of  the  hemifphere  by  that  of  the  mouth¬ 
piece  will  exprefs  the  magnifying  power  of  the  trumpet. 
If  the  chords  ^  E>  g  T,  be  drawn,  we  know  that  the  fphe- 
rical  furfaces  T  g  V,  E^  D,  are  refpe&ively  equal  to  the 
circles  defcribed  with  the  radii  T^,  E^,  and  are  therefore 
as  T^2  and  E^2.  Therefore  the  audibility  of  the  trumpet, 
when  compared  with  a  fingle  voice,  may  be  exprefled  by 
T^2 

prp--  Now  the  ratio  of  T^2  to  E^2  is  eafily  obtained. 

Forif  E/  be  drawn  parallel  to  the  axis,  it  13  plain  that 
^  BA — ED 

B/=  - - ,  and  that  E/  is  to  fR  as  radius  to  the 

tangent  of  BCF  ;  which  angle  we  may  call  a .  Therefore 
y — m 

tan.  a  =r  ^  ■,  and  thus  we  obtain  the  angle  a.  But  if 
the  radius  CE  be  accounted  1,  T^  is  =  a/  2,  and  E^  is 
2=  2  fin.  Therefore  ==  — ,  and  the  magnifying 


*/  2 

n  & 

2  fin.  — 


power  of  the  trumpet  is-  = 


The 


4  fin.2—  2iin.*l 
numbers,  therefore,  in  the  third  column  of  the  table  ate 

each  zz  — - - . 

2  fin.2  — 

2 

But  the  more  ufual  way  of  conceiving  the  power  of  the 
trumpet  is,  by  confidering  how  much  farther  it  will  enable 
us  to  hear  a  voice  equally  well.  Now  we  fuppofe  that  the 
audibility  of  founds  varies  in  the  inverle  duplicate  ratio- of 
the  diftance.  Therefore  if  the  diftance  d ,  at  which  a  man 
tnay  be  diftin&ly  heard,  be  increafed  to  %>  in  the  propor¬ 
tion  of  EG  to  T  gy  the  found  will  be  lefs  audible,  in  the 
proportion  of  T^2toEG2.  Therefore  the  trumpet  will 
be  as  well  heard  at  the  difiance  z  as  the  fimoJe  voice  is 

heard  at  the  diftance  a  m  ^Therefore  will  exprefs  the  ex¬ 


tending  power  of  the  trumpet,  which  is  therefore  =2 


Trumpet. 


2  fm. 


In  this  manner  were  the  numbers  computed  for  the  fourth 
column  of  the  table. 

When  the  angle  BCA  is  fmall,  which  is  always  the  cafe 
in  fpeaking  trumpets,  we  may,  without  any  fenfible  error, 

conftder  EG  as  =  And  TG  =:  TC"X  4/2,  zz 

AB  AB  y 

— -  a/  2  =2  This  gives  a  very  eafy  com  - 

putation  of  the  extending  and  magnifying  powers  of  th^ 
trumpet. 

y 

The  extending  power  is  =  \/  2  — 

•  y 2 

The  magnifying  power  is  =  2  -<-T. 

We  may  alfo  eafily  deduee  from  the  premifes,  that  if  ther 
mouth-piece  be  an  inch  and  a  half  in  diameter,  and  the 
length  x  be  meafured  in  inches,  the  extending  power  is  very 
nearly  zz  V \x\  and- the  magnifying  power  =  -f  x. 

An  inconvenience  ftill  attends  the  trumpet  of  this  con- 
ftru£tion.  Its  complete  audibility  is  confined  to  the  cylin¬ 
drical  fpace  in  the  direction  of  the  axis,  and  it  is  more 
faintly  heard  on  each  fide  of  it.  This  obliges  us  to  diredb 
the  trumpet  very  exa&ly  to  the  fpot  where  we  wiflv  it  to  be 
heard.  This  is  confirmed  by  all  the  accounts  we  have  of 
the  performance  of  great  fpeaking  trumpets.  It  is  evident* 
that  by  lengthening  the  trumpet,  and  therefore  enlarging 
its  mouth,  we  make  the  lines  TB/  and  V Av  expand  (fig- 
4. )  ;  and  therefore  it  will  not  be  fo  difficult  to  diredt  the 
trumpet. 

But  even  this  is  confined  within  the  limits  of  a  few  de¬ 
grees.  Even  if  the  trumpet  were  continued  without  end* 
the  founds  cannot  be  reinforced  ima  wider  fpace  than  the 
cone  of  the  trumpet.  But  it  is  always  advantageous  to  in- 
creafe  its  length  ;  for  this  makes  the  extreme  tangents  em¬ 
brace  a  greater  portion  of  the  fonorous  fphere,  and  thii3- 
increafes  the  found  in  the  fpace  where  -it  is  all  reflected.- 
And  the  limiting  tangents  TB,  VA,  expand  ftill  more,  and 
thus  the  fpace  of  full  effect  is  increafed.  But  either  of 
thefe  augmentations  is  very  fmall  in  comparifon  of  the  aug¬ 
mentation  of  fize.  If  the  trumpet  of  fig.  5.  were  made  aa 
hundred  times  longer,  its  power  would  not  be  inereafeck 
one  half. 

We  need  not  therefore  aim  at  much  more  than  to  pro*- 
duce  a  cylindrical  fpace  of  full  effect ;  and  this  will  always 
be  done  by  the  preceding  rules,  or  table  of  conftrudlions. 
We  may  give  the  trumpet  a  third  or  a  fourth  part  more 
length,  in  order  to  fpread  a  little  the  fpace  of  its  full  effedf* 
and  thereby  make  it  more  eafily  directed  to  the  intended 
©bjedl.  But  in  doing  this  we  muft  be  careful  to  increafe 
the  diameter  of  the  mouth  as  much  as  we  increafe  the 
length  ;  other  wife  we  produce  the  very  oppofite  cfFedl,  and 
make  the  trumpet  greatly  inferior  to  a  fhorter  one,  at  alL 
diftanees  beyond  a  certain  point.  For  by  increafing  the 
length  while  the  part  CG  remains  the  fame,  we  caufe  the 
tangents  TB  and  VA  to  meet  on  fome  diftant  point,  be¬ 
yond  which  the  found  diffufes  prodigioufly.  The  conftrue- 
tion  of  a  fpeaking  trumpet  is  therefore  a  problem  of  fome 
nicety  ;  and  as  the  trials  are  always  made  at  fome  confider- 
able  diftance,  it  may  frequently  happen  that  a  trumpet* 
which  is  not  heard  at  a  mile’s  diftance,  may  be  made  very, 
audible  two  miles  off  by  cutting  off  a  piece  at  its  wide  end. 

After  this  minute  confideration  of  the  conical  trumpet,, 
we  might  proceed  to  confider  thofe  of  other  forms.  In  par¬ 
ticular,  the  hyperbolic,  propofed  by  Caffegraiu,  and  the 

parabolic. 
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Trumpe*.  parabolic,  propofed  by  Haafe,  feem  to  merit  confederation. 

But  if  we  examine  them  merely  as  refledors  of  echoes,  we 
fhall  find  them  inferior  to  the  conical. 

With  refped  to  the  hyperbolic  trumpet,  its  inaptitude 
is  evident  at  firft  fight.  For  ic  mull  diffipate  the  echoes 
more  than  a  conical  trumpet  Indeed  Mr  Caffegrain  pro¬ 
ceeds  on  quite  different  principles,  depending  on  the  me- 
chanifm  of  the  aerial  undulations :  his  aim  was  to  increafe 
the  agitation  in  each  pulfe,  fo  that  it  may  make  a  more  for¬ 
cible  impulfe  on  the  ear.  But  we  are  too  imperfedly  ac¬ 
quainted  with  this  fubjed  to  decide  a  priori ;  and  expe¬ 
rience  fhows  that  the  hyperbola  is  not  a  good  form. 

With  refped  to  the  parabolic  trumpet,  it  is  certain  that 
if  the  mouth- piece  were  but  a  point,  it  would  produce  the 
mod  favourable  reflection  of  all  the  founds;  for  they  would 
all  proceed  parallel  to  the  axis.  But  every  point  of  an  open 
mouth  muff  be  confidered  as  a  centre  of  found,  and  none 
of  it  mud  be  kept  out  of  the  trumpet.  If  this  be  all  ad¬ 
mitted,  it  will  be  found  that  a  conical  trumpet,  made  by 
the  preceding  rules,  will  difiipate  the  refleded  founds  much 
kfs  than  the  parabolic. 

Thus  far  have  we  proceeded  on  the  fair  confequences  of 
•the  well  known  fad,  that  echoes  are  reflected  in  the  fame 
manner  as  light,  without  engaging  in  the  intricate  inveili- 
gation  of  aerial  undulations.  Whoever  confiders  the  New¬ 
tonian  theory  of  the  propagation  of  found  with  intelligence 
and  attention,  will  fee  that  it  is  demondrated  folely  in  the 
cafe  of  a  Angle  row  of  particles  ;  and  that  all  the  general 
corollaries  refpeCiing  the  lateral  diffusion  of  the  ehflic  un¬ 
dulations  are  little  more  than  fagacious  gueffes,  eveiy  way 
worthy  of  the  illudrious  author,  and  beautifully  confirmed 
by  what  we  can  mod  didinCUy  and  accurately  obferve  in 
the  circular  waves  on  the  furface  of  dill  water.  But  they 
are  by  no  means  fit  for  becoming  the  foundation  of  any 
dodrine  which  lays  the  fnrralled  claim  to  the  title  of  accurate 
fcience.  We  really  know  exceedingly  little  of  the  theory 
of  aerial  undulations  ;  and  the  conformity  of  the  phenomena 
of  found  to  thefe  gueffes  of  Sir  Ifaac  Newton  has  always 
been  a  matter  of  wonder  to  every  eminent  and  candid  ma¬ 
thematician  :  and  no  other  fhould  pretend  to  judge  of  the 
.  matter.  This  wonder  has  always  been  acknowledged  by 
Daniel  Bernoulli  ;  and  he  is  the  only  perfon  who  has  made 
any  addition  to  the  fcience  of  founds  that  is  worth  men¬ 
tioning.  For  fiich  we  mud  always  edeem  his  dodrine  of 
the  feeondary  undulations  of  mufical  cords,  and  the  fecondary 
pulfes  of  air  in  pipes.  Nothing  therefore  is  more  unwarrant¬ 
able,  or  more  plainly  fhows  the  precipitant  prefumption  of 
modern  feiolids,  then  the  familiar  ufe  of  the  general  theory 
c  f  aerial  undulations  in  their  attempts  to  explain  the  abfirufe 
phenomena  of  nature  (fuch  as  the  communication  of  fenra- 
tion  from  the  organ  to  the  fenforium  by  the  vibrations  of  a 
nervous  fluid,  the  reciprocal  communication  of  the  volitions 
from  the  fenforium  to  the  mulcle,  nay,  the  whole  pheno¬ 
mena  of  mind),  by  vibrations  and  vibratiunculae. 

Such  attempts  equally  betray  ignorance,  prefumption, 
and  meannefs  of  foul,  ignorance  of  the  extent  to  which 
the  Newtonian  theory  may  be  logically  carried,  is  the  ne- 
ceffary  confequer.ee  of  ignorance  of  the  theory  itfelf.  It 
is  prefumption  to  apply  it  to  the  phenomena  of  the  intel¬ 
lectual  world  ;  and  furely  he  has  an  abjed  foul  who  hugs 
and  cherifhes  the  humble  thought,  that  his  mind  is  an  un¬ 
dulating  fluid,  and  that  its  all-grafping  comprehenfion,  and 
all  its  delightful  emotions,  are  nothing  more  than  an  ethe- 
rial  tune.  —  “  Pol  me  occididis  amentes.”  This  whim  is 
older  than  Hartley  :  It  may  be  found  in  Robinet’s  Syjleme  de 
h  Nature.  This  by  the  by  made  its  fird  appearance  as  a 
difeourfe  delivered  by  Brother  Orateur  in  the  lodge  of  the 
grand  Orient  at  Lyons ;  from  which  fource  have  proceeded 
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all  the  cofmopolitical  focieties  in  Europe,  and  that  illumi-  Trump*. 

nation  by  which  reafon  is  to  triumph  Over  revelation,  and  - v— J 

liberty  and  equality  over  civil  government.  We  crave  par¬ 
don  of  our  readers  for  this  ebullition  of  fpleen  ;  and  we 
hope  for  it  from  all  thofe  wno  can  read  Newton,  and  who 
edeem  his  modedy. 

i  hofe  who  have  endeavoured  to  improve  the  fpeakmg 
trumpet  on  mechanical  principles,  have  generally  aimed  at 
increaiing  the  violence  of  the  eladic  undulations,  that  they 
may  make  a  more  forcible  impulfe  on  the  ear.  This  is 
the  objed  in  view  in  the  parabolic  trumpet.  All  the  undu¬ 
lations  are  converted  into  others  which  are  in  planes  perpen¬ 
dicular  to  the  axis  of  the  indrument ;  fo  that  the  dine  little 
mafs  of  air  is  agitated  again  and  again  in  the  fame  diredion. 

From  this  it  is  obvious  to  conclude,  that  the  total  agitation 
will  be  more  violent.  But,  in  the  fird  place,  thefe  violent  agi¬ 
tations  mud  diffufe  themfelves  laterally  as  foon  as  they  get 
out  of  the  trumpet,  and  thus  be  weakened,  in  a  proportion 
that  is  perhaps  impoldble  for  the  mod  expert  analyd  to 
determine.  But,  moreover,  we  are  not  fudiciently  acquaint¬ 
ed  with  the  mechaniim  of  the  very  fird  agitations,  to  be  able 
to  perceive  what  conformation  of  the  trumpet  wall  caufe  the 
refleded  undulations  to  increafe  the  fird  undulations,  or  to 
check  them.  For  it  mud  happen,  during  the  production 
of  a  continued  found  in  a  trumpet,  that  a  parcel  of  air, 
which  is  in  a  date  of  piogreflive  agitation,  as  it  makes  a 
pulfe  of  one  found,  may  be  in  a  date  of  retrograde  agita¬ 
tion,  as  it  is  part  of  a  pulfe  of  air  producing*another  found. 

We  cannot  (at  lead  no  mathematician  has  yet  done  it)  diferi- 
minate,  and  then  combine  thefe  agitations,  with  the  intel¬ 
ligence  and  precifi  on  that  arc  neceflary  lor  enabling  us  to 
fay  what  is  the  ultimate  accumulated  effed.  Mr  Lambert 
therefore  did  wifely  in  abflaining  from  this  intricate  invefti- 
gation  j  and  we  are  highly  obliged  to  him  for  deducing 
fuch  a  body  of  demondrable  dodrine  from  the  acknow¬ 
ledged,  but  ill  underdood,  fad  of  the  refle6iion  of  echoes. 

W e  know  that  two  founds  aClually  crofs  each  other  with¬ 
out  any  mutual  didurbance  ;  for  we  can  hear  either  of  them 
diftindly,  provided  the  other  is  not  fo  loud  as  to  dun  our 
ears,  in  the  fame  manner  as  the  glare  of  the  lun  dazzles 
our  eyes.  We  may  therefore  depend  on  all  the  conle- 
quences  which  are  legitimately  deduced  from  this  TCI,  in 
the  lame  manner  as  we  depend  on  the  fcience  of  catoptrics, 
which  is  all  deduced  from  a  fad  perfedly  fimilar  and  as 
little  underdood. 

But  the  preceding  propofitions  by  no  means  explain  or 
comprehend  all  the  reinforcement  of  found  which  is  really 
obtained  by  means  of  a  fpeaking  trumpet.  In  the  fird 
place,  although  we  cannot  tell  in  what  degree  the  aerial 
undulations  are  increafcd,  we  cannot  doubt  that  the  reflec¬ 
tions  which  are  made  in  diredions  which  do  not  greatly  de¬ 
viate  from  the  axis,  do  really  increafe  the  agitation  of  the 
particles  of  air.  We  fee  a  thing  perfediy  fimilar  to  this  in 
the  waves  on  water.  Take  a  long  flip  of  lead,  about  two 
inches  broad,  and  having  bent  it  into  the  form  of  a  parabola, 
fet  it  into  a  large  flat  trough,  in  which  the  water  is  about  an 
inch  deep.  Let  a  quick  fucceffion  of  final!  drops  of  water 
fall  precifely  on  the  focus  of  the  parabola.  We  fhall  fee 
the  circular  waves  proceeding  from  the  focus  all  converted 
into  waves  perpendicular  to  the  axis  ;  and  we  fhall  fre¬ 
quently  fee  thefe  ftraight  waves  confiderably  augmented  in 
their  height  and  force.  We  fay  generally,  for  we  have 
fometimes  obferved  that  thefe  refleded  waves  were  not  ien- 
fibly  ftronger  than  the  circular  or  original  waves.  We  do 
not  exadly  know  to  what  tills  difference  muft  be  aferibed  ; 
we  are  difpofed  to  attribute  it  to  the  frequency  of  the  drops. 

This  may  be  fuch,  that  the  interval  of  time  between  each 
drop  is  precifely  equal,  or  at  kail  commeifftirabk,  to  the 

tisne 
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time  in  which  the  waves  run  over  their  own  breadth.  .  # 
is  a  pretty  experiment ;  and  the  ingenious  mechanician 
mav  make  others  of  the  fame  kind  which  vul  greatly  u* 
luff  rate  feveral  difficult  points  in  the  feienee  of  founds.  Vv  e 
K;ay  conclude,  in  general,  that  the  reflection  of  founds,  in 
a  trumpet  of  the  ufual  fhapes,  is  accompanied  by 
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This  caufe  they  are  diffufed  like  common 
no  augmentation  from  the  trumpet. 


founds,  2nd  receive  Trumpet 


eal 


iucreafe  of  the  aerial  agitations;  and  in  feme  particular 
cafes  we  fnd  the  founds  prodigioufly  incrcafed.  Thus, 
when  we  blow  through  a  mufical  trumpet,  and  allow  the 
air  to  take  that  uniform  undulation  which  can  be  belt  main¬ 
tained  in  it,  namely,  that  which  produces  its  mufical  tone, 
where  the  Whole  tube  contains  but  one  or  two  undulations, 
the  agitation  of  a  particle  muff  then  be  very  great  ;  and  it 
rrmtl  deferibe  a  very  confideiable  line,  in  its  ofcillations. 
When  we  lint  our  blaft  in  fuch  a  manner  as  to  continue 
this  note,  that  is,  this  undulation,  we  are  certain  that  the 
fubfequeut  agitations  conlpire  with  the  preceding  agitation, 
and  augment  it.  And  accordingly  we  hud  that  the  found 
is  increafed  to  a  prodigious  degree.  A  cor  de  ckaffe,  or  a 
bugle  horn,  when  properly  winded,  will  almoft  deafen  the 
ear  ;  and  yet  the  exertion  is  a  mere  nothing  in.  comparifon 
with  what  we  make  when  bellowing  with  all  our  force,  but 
with  not  the  tenth  part  of  the  noile.  We  alfo  know,  that  it 
we  fpeak  through  a  {peaking  trumpet  hi  the  key  which 
coireioonds  with  its  dimen  Rons,  it  is  much  more  audible 
than  when  we  fpeak  in  a  different  pitch.  Thefe  observa¬ 
tions  (how,  that  the  loudnefs  of  a  fpeaking  trumpet  arises 
from  fomethinq  more  than  the  foie  refkXion  of  echoes  confi- 
dered  by  Mr  Lambert — the  very  echoes  are  rendered  louder. 

In  the  next  place,  the  founds  are  increafed  by  the  vibrations 
of  the  trumpet  itfelf.  The  claflie  matter  of  the  trumpet  is 
thrown  into  tremors  by  the  undulations  which  proceed  from 
the  mouth-piece.  Thefe  tremors  produce  pulfes  in  the  con¬ 
tiguous  air,  both  in  the  infide  of  the  trumpet  and  on  that 
which  furrounds  it.  Thefe  undulations  within  the  trumpet 
produce  original  founds,  which  are  added  to  the  refieXed 
founds:  for  the  tremor  continues  for  fome  little  time,  per¬ 
il  2  os  the  tirce  of  three  or  four  or  more  pulfes.  Ibis  mull 
ircreafe  the  loudnefs  of  the  fubfequeut  pulfes.  We  cannot 


It  is  evident,  that  this  inftrument  may  be  ufed  (and  ac- Hearing 
cordingly  was  fo)  for  aiding  the  heaving  ;  for  the  foncrous 
lines  are  refieXed  in  either  direction.  We  know7  that  all 
tapering  cavities  greatly  increafe  external  r.oiles ;  and  we 
obfeive  the  brutes  prick  up  their  ears  when  they  want  to 
hear  uncertain  or  faint  founds.  They  turn  them  in  fuch 


directions  as  are  beft  fuited  for  the  rifle 


of  the  found 


by  to  w  hat  degree,  be  caufe  we  do  not  know  the  force  of 
the  tremor  which  the  part  of  the  trumpet  acquires  :  but 
we  know  that  thefe  founds  will  not  be  magnified  by  the 
trumpet  to  the  fame  degree  as  if  they  had  come  from  the 
mouth  piece  ;  for  they  are  refieXed  as  if  they  had  come 
Jiom  the  furface  of  a  fphere  which  paffes  through  the  agi¬ 
tated  point  of  the  trumpet.  In  fhort.,  they  are  magnified 
only  by  that  part  of  the  trumpet  which  lies  without  them. 
The  whole  founds  of  this  kind,  therefore,  proceed  as  if  they 
came  from  a  number  of  concentric  fpherical  furfaces,  or 
from  a  lolid  fphere,  whofe  diameter  is  twice  the  length  of 
the  trumpet  cone. 

All  thefe  agitations  arifing  from  the  tremors  of  the  trum¬ 
pet  tend  greatly  to  hurt  the  dilliiictnefs  of  articulation; 
beernfe,  coming  from  different  points  of  a  large  fphere,  they 
arrive  at  the  ear  in  a  fenfible  lueetffion  ;  and  thus  change  a 
momentary  articulation  to  a  lengthened  found,  and  give  the 
appearance  of  a  number  of  voices  uttering  the  fame  words 
in  fueeeffion.  It  is  in  this  way  that,  when  we  clap  our 
.hands  together  near  a  long  rail,  we  get  an  echo  from  each 
poll,  which  produces  a  chirping  found  of  fome  continuance. 
For  thefe  reafons  it  is  found  advantageous  to  cheek  all  tre¬ 
mors  of  the  trumpet  by  wrapping  it  up  in  woollen  lilts. 
This  is  alfo  neceffary  in  the  mufical  trumpet. 

WithiefpeX  to  the  undulations  produced  by  the  tre¬ 
mors  of  the  trumpet  in  the  air  contiguous  to  its  outfide, 
tney  alfo  hurt  the  articulation.  At  any  rate,  this  is  fo 
much  ol  the  fouorous  momentum  ufelefsly  employed ;  be- 
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from  the  quarter  whence  the  animal  imagines  that  it  comes. 

Let  us  apply  Mr  Lambert’s  principle  to  this  very  inle- 
refting  cafe,  and  examine  whether  it  be  poffibie  to  affhl 
dull  hearing  in  like  manner  as  the'optician  lias  afliiled  i?u- 
perkX  fig'ht. 

The  fubjeX  is  greatly  llmplificd  by  the  ciicumftances  of 
the  cafe  ;  for  the  founds  to  which  we  liften  generally  come 
in  nearly  one  direction,  and  all  that  we  have  to  do  is  to 
produce  a  conftipalion  of  them.  And  we  rn?.y  conclude, 
that  the  audibility  will  be  proportional  to  this  eonilipation. 

Therefore  let  ACB,  fig.  6.  be  the  cone,  and  CD  its  axis. 
The  found  may  be  conceived  as  coming  in  the  dirc&ion 
RA,  parallel  to  the  axis,  and  to  be  reflected  in  the  points 
A,  A  r,  d,  e,  till  the  angle  of  incidence  inereafes  to  go0  ; 
after  which  the  fubfequeut  reflexions  fend  the  found  out 
again.  We  muff  there  ore  cut  off  a  part  of  the  cone  ;  and, 
beeaufe  the  lines  increale  their  angle  of  incidence  at  each 
refieXion,  it  will  be  proper  to  make  the  angle  of  the  cone 
an  aliquot  part  of  9 o',  that  the  kali  incidence  may  amount 
precilely  to  that  quantity.  What  part  of  the  cone  fit  mild 
be  cut  off  may  be  determined  by  the  former  principles. 

CA  *  lin.  a 

Call  the  anole  ACD,  a .  We  have  C  e  =  7 — ~r — r-yr — * 

un.  \2  n-r  1  )  a 

when  the  found  gets  the  laft  ufeful  refleXion.  Then  we 
have  the  diameter  of  the  mouth  AB  rz  2  CA  *  fin.  a,  and 
that  ©f  the  other  end  ef~Qe'2  fin.  a.  Therefore  the 
founds  will  be  conffipated  in  the  ratio  of  CA2  to  Cf2,  and 
the  trumoct  will  bring  the  fpeaker  nearer  in  the  ratio  of 
CA  to  Qe. 

When  the  lines  of  refleXed  found  are  thus  brought  to¬ 
gether,  they  may  be  received  into  a  Imall  pipe  perfeXly 
cylindrical,  which  may  be  inferted  into  the  external  car. 
This  will  not  change  their  angles  of  inclination  to  the  axis> 
nor  their  denfity.  It  may  be  convenient  to  make  the  in¬ 
ternal  diameter  of  this  pipe  \  of  an  inch.  Therefore  C  e  *  fin.  a 
is  =  of  an  inch.  This  eircumftanee,  in  conjunXion  with 
the  magnifying  power  propofed,  determines  the  other  di- 

menfions  of  the  heaiing  tiumpet.  For  Qe  zz 

.  ,C  ,  and  CA  =  !igl(2,?±J.k, 

(in.  (  2  n  4-  i )  a  6  fm.a  a 


6  fin.  a 


Thus  the  relation  of  the  angle  of  the  cone  and  the  length, 
of  the  inftrument  is  aicertained,  and  the  found  is  brought 
nearer  in  the  ratio  of  CA  to  C  e ,  or  of  fin.  (2  n+i )  a  to  fin. 
a .  And  feeing  that  we  found  it  proper  to  make  ( 1  ?i  +  i )  a 
=  90°,  we  obtain  this  very  fimple  analogy,  1  :  fin.  a  zz 
CA  :  Qe.  And  the  fine  of  {  the  angle  of  the  cone  is  to 
radius  as  1  to  the  approximating  power  of  the  inftrument.. 
Thus  let  it  be  required  that  the  found  may  be  as  audible 

as  if  the  voice  were  1 2times  nearer.  This  gives  7—  =  12. 


This  gives  (in.  a 


1 

1 2* 


Ce 

and  a  =  40  47',  and  the  angle  of 


Then  C A  =  * 


the  cone  =  9.34.  . . .  „  r  _  . 

^  6  fin.2 a 

24.  Therefore  the  length  of  the  cone  is  24  inches. 
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take  Cf  -  j  2  —  2,  and  the  length  of  the  trumpet 

is  22  inches.  The  diameter  at  the  mouth  is  2  C  e,  ==  4 
inches.  With  this  inftrument  one  voice  fhould  he  as  loud 
as  144. 

#  If  it  were  required  to  approximate  the  found  only  four 
times,  making  it  16  times  ftronger  than  the  natural  voice 
at  the  fame  diftance.  the  angle  ACB  mult  be  290  ;  Ae 
muft  be  2  inches,  AB  inuft  be  idd  inches,  and  e/'mull  be 
•yd  of  an  inch. 

It  is  eafy  to  fee,  that  when  the  fizc  of  the  ear-end  is  the 
fame  in  all,  the  diameters  at  the  outer  end  are  proportional 
to  the  approximating  powers,  and  the  length  of  the  cones 
are  proportional  to  the  magnifying  powers. 

We  (hall  find  the  parabolic  conoid  the  preferable  fhape 
for  an  acouftic  trumpet  ;  becaufe  the  founds  come  into  the 
inftrument  in  a  dire&ion  parallel  to  the  axis,  they  are  re¬ 
flected  fo  as  to  pafs  through  the  focus.  The  parabolic 
conoid  muft  therefore  be  cut  off  through  the  focus,  that 
the  founds  may  not  go  out  again  by  the  fubfequent  reflec- 
tions  ;  and  they  muft  be  received  into  a  cylindrical  pipe  of  -jd 
of  an  inch  in  diameter.  Therefore  the  parameter  of  this 
parabola  is  ^th  of  an  inch,  and  the  focus  is  — rith  of  an  inch 
from  the  vertex.  This  determines  the  whole  inftrument ; 
for  they  are  all  portions  of  one  parabolic  conoid.  Suppofe 
that  the  inftrument  is  required  to  approximate  the  found 
12  times,  as  in  the  example  of  the  conical  inftrument.  The 
ordinate  at  the  mouth  muft  be  1  2  times  the  6th  of  an  inch, 
or  2  inches ;  and  the  mouth  diameter  is  4  inches,  as  in  the 
conical  inftrument.  Then,  for  the  length,  obferve,  that 
DC  in  fig.  7.  is  -gth  of  an  inch,  and  MP  is  2  inches,  and 
AC  is  rxth  of  an  inch,  and  DC2  :  MP2  =r  AC  :  AP.  This 
will  give  AP  =  12  inches,  and  CP  =  nFJths;  whereas 
in  the  conical  tube  it  was  22.  In  like  manner  an  inftru- 
ment  which  approximates  the  founds  4  times,  is  only  1  jd 
inches  long,  and  i-Jd  inches  diameter  at  the  big  end.  Such 
finall  inftruments  may  be  very  exadly  made  in  the  para¬ 
bolic  form,  and  are  certainly  preferable  to  the  conical.  But 
iince  even. thefe  are  of  a  very  moderate  fize  when  intended 
to  approximate  the  found  only  a  few  times,  and  as  they 
can  be  accurately  made  by  any  tin-man,  they  may  be  of 
more  general  ufe.  One  of  12  inches  long,  and  3  inches 
wide  at  the  big  end,  fhould  approximate  the  found  at  leaft 
9  times. 

general  rule  for  mahlng  them*—— -Let  m  exprefs  the  ap¬ 
proximating  power  intended  for  the  inftrument.  The  length 

of  the  inftrument  in  inches  is  — and  the  diameter 
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at  the  mouth  is  The  diameter  at  the  fmall  end  is  al- 

r  .3 

ways  -yd  of  an  inch. 

In  trumpets  for  aflifting  the  hearing  all  reverberation  of 
the  trumpet  muft  be  avoided.  It  muft  be  made  thick,  of 
the  leaft  elaftic  materials,  and  covered  with  cloth  externally. 
For  all  reverberation  lafts  for  a  fhort  time,  and  produces  new 
founds  which  mix  with  thofe  that  are  coming  in. 

We  muft  alfo  obferve,  that  no  acouftic  trumpet  can  fe- 
parate  thofe  founds  to  which  we  liften  from  others  that  are 
made  in  the  fame  direaion.  All  are  received  by  it,  and 
magnified  in  the  fame  proportion.  This  is  frequently  a 
very  great  inconvenience. 

There  is  alfo  another  imperfection,  which  we  imagine 
cannot  be  removed,  namely,  an  odd  confution,  which  can¬ 
not  be.  called  indiftinanefs,  but  a  feeling  as  if  we  were  in 
the  midft  of  an .  echoing  room.  The  caufe  feems  to  be 
this  :  Hearing  gives  us  feme  perception  of  the  di  red  ion  of 
the  founding  objed,  not  indeed  very  precife,  but  fufficiently 
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In  all  inftruments  which  we  have  T- 
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fo  for  meft  purpofes, 

j  r  *u  a  r  F  \.  , . wu,t»  we  nave 

defcnbed  for  conftipating  founds,  the  laft  refledions  are 
made  m  dirediona  very  much  inclined  to  the  axis,  and  in¬ 
clined  in  many  different  degrees.  Therefore  they  have  the 
appearance  of  corning  from  different  quarters;  and  inftead 
of  the  perception  of  a  fingle  fpeakcr,  we  have  that  of  a 
founding  furface  of  great  extent.  We  do  not  know  any 
method  of  preventing  this,  and  at  the  fame  time  increafmjr 
the  found.  .  s 

rI  here  is  an  obfervation  which  it  is  of  importance  to  make 
on  this  theory  of  acouftic  inftruments.  Their  performance 
does  not  feem  to  correfpond  to  the  computations  founded 
on  the  theory.  When  they  are  tried,  we  cannot  think  that 
they  magnify  fo  much  :  Indeed  it  is  not  eafy  to  find  a 
meafure  by  which  we  can  eftimate  the  degrees  of  audibility. 
When  a  man  fpeaks  to  us  at  the  diftance  of  a  yard,  and 
then  at  the  diftance  of  two  yards,  we  can  hardly  think  that 
there  is  any  difference  in  the  loudnefs ;  though  theory  fays, 
that  it  is  four  times  lefs  in  the  laft  of  the  two  experiments; 
and  we  cannot  but  adhere  to  the  theory  in  this  verv  fimpie 
cafe,  and  muft  attribute  the  difference  to  the  impoffibility 
of  meafunng  the  loudnefs  of  founds  with  precifion.  And 
becaufe  we  are  familiarly  acquainted  with  the  found,  we  can 
no  more  think  it  four  times  lefs  at  twice  the  diftance,  than 
we  can  think  the  vifible  appeal  snee  of  a  man  four  times  lefs 
when  he  is  at  a  quadruple  diftance.  Yet  we  can  completely 
convince  ourf elves  of  this,  by  obferving  that  he  covers  the 
appearance  of  four  men  at  that  diftance.  We  cannot  eafily 
make  the  fame  experiment  with  voices. 

But,  befides  this,  we  have  compared  two  hearing  trum¬ 
pets,  one  of  which  fhould  have  made  a  found  as  audible  at 
the  diftance  of  40  feet  as  the  other  did  at  to  feet  diftance  ; 
blit  we  thought  them  equal  at  the  diftance  of  40  and  18. 
The  refult  was  the  fame  in  many  trials  made  by  different 
perfons,  and  in  different  circumftances.  This  leads  us  to 
fufpea  fome  miftake  in  Mr  Lambert’s  principle  of  calcula¬ 
tion  ;  and  we  think  him  miftaken  in  the  manner  of  eftima- 
ting  the  intenfity  of  the  reflefted  founds.  He  conceives 
the  pioportion  of  intenfity  of  the  fimpie  voice  and  of  the 
trumpet  to  be  the  fame  with  that  of  the  furface  of  the 
mouth-piece  to  the  furface  of  the  fonorous  hemifphere, 
which  he  has  fo  ingenioufly  fubftituted  for  the  trumpet. 
But  this  feems  to  fuppofe,  that  the  whole  furface,  generated 
by  the  revolution  of  the  quadrantal  arch  TEG  round  the 
axis  CG  (fig.  4.),  is  equally  fonorous.  We  are  affured 
that  it  is  not  :  For  even  if  we  fhould  fuppofe  that  each  of 
the  points  Q^,  R,  and  S  (fig.  3.),  are  equally  fonorous 
with  the  point  P,  thefe  points  of  reflection  do  not  ftand 
fo  denfe  on  the  furface  of  the  fphere  as  on  the  furface  of 
the  mouth-piece.  Suppofe  them  arranged  at  equal  diftances 
all  over  the  mouth-piece,  they  will  be  at  equal  dillances  alfo 
on  the  fphere,  only  in  the  direction  of  the  arches  of  great 
circles  which  pafs  through  the  centre  of  the  mouth-piece. 
But  in  the  direaion  perpendicular  to  this,  in  the  circum¬ 
ference  of  fmall  circles,  having  the  centre  of  the  mouth¬ 
piece  for  their  pole,  they  muft  be  rarer  in  the  proportion  of 
the  fine  of  their  diftance  from  this  pole.  This  is  certainly 
the  cafe  with  refpea  to  all  fuch  founds  as  have  been  re- 
fleded  in  the  planes  which  pafs  through  the  axis  of  the 
trumpet;  and  we  do  not  fee  (for  we  have  not  examined 
this  point)  that  any  compenfation.  is  made  by  the  reflec¬ 
tion  which  is  not  in  planes  pafling  through  the  axis.  We 
therefore  imagine,  that  the  trumpet  does  not  increafe  the 
found  in  the  proportion  of  g  E,2  to^  Ta  (fig.  5.),  but  in 
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t  lat  of  to 

Mr  Lambert  feems  aware  of  fome  error  in  his  calculation, 
and  propofes  another,  which  leads  nearly  to  this  conclufion. 


but 
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Trumpet  but  founded  on  a  principle  which  we  do  not  think  in  the 
H  leaft  applicable  to  the  cafe  of  founds. 

Tuam.  TkuMPEr,  Marine ,  is  a  mufical  inftrument  confining  of 
three  tables,  which  form  its  triangular  body.  It  has  a 
very  long  neck  with  one  fmgle  firing,  very  thick,  mount* 
ed  on  a  bridge,  which  is  firm  on  one  fide,  but  tremulous 
On  the  other.  It  is  ftruck  by  a  bow  with  one  hand,  and 
with  the  other  the  firing  is  preffed  or  flopped  on  the  neck 
by  the  thumb. 

It  is  the  trembling  of  the  bridge,  when  ftruck,  that 
makes  it  imitate  the  found  of  a  trumpet,  which  it  does  to 
that  perfe&ion,  that  it  is  fcarce  poffible  to  diftinguifh  the 
one  from  the  other*  And  this  is  what  has  given  it  the  de¬ 
nomination  of  trumpet-marine,  though,  in  propriety,  it  be 
a  kind  of  monochord.  Of  the  fix  divifions  marked  on  the 
neck  of  the  inftrument,  the  firft  makes  a  fifth  with  the 
open  chord,  the  fecond  an  o&ave,  and  fo  on  for  the  reft, 
correfponding  with  the  intervals  of  the  military  trumpet. 

Trumpet- Flower,  See  Bignonia. 

TRUMPETER.  See  Psophia.  .  . 

TRUNCATED,  in  general,  is  an  appellation  given  to 
fiich  things  as  have,  or  feem  to  have,  their  points  cutoff: 
thus,  we  fay,  a  truncated  cone,  pyramid,  leaf,  See. 

TRUNCHEON,  a  fhort  ftaff  or  baton  ufed  by  kings, 
generals,  and  great  officers,  as  a  mark  of  their  command. 

TRUNDLE,  a  fort  of  carriage  with  low  wheels,  where¬ 
on  heavy  and  cumberfome  burdens  are  drawn. 

TRUNK,  among  botanifts,  that  part  of  the  herb  which 
atifes  immediately  from  the  root,  and  is  terminated  by  fruc¬ 
tification  ;  the  leaves,  buds,  and  auxiliary  parts  of  the  herb 
not  entering  in  its  defeription. 

TRUNNIONS,  or  Trunions,  of  a  piece  of  ordnance, 
are  thofe  knobs  or  bunches  of  metal  which  bear  her  up  on 
the  cheeks  of  the  carriage. 

TRUSS,  a  bundle,  or  certain  quantity  of  hay,  ftraw,  & c. 
A  trufs  of  hay  contains  56  pounds,  or  half  an  hundred 
weight :  36  truffes  make  a  load. 

Truss  is  alfo  ufed  for  a  fort  of  bandage  or  ligature  made 
of  fteel,  or  the  like  matter,  wherewith  [to  keep  up  the  parts 
in  thofe  who  have  hernias  or  ruptures. 

/Truss,  in  a  fhip,  a  machine  employed  to  pull  a  yard 
home  to  its  refpeftive  mall,  and  retain  it  firmly  in  that  po- 
fition. 

TRUSTEE,  one  who  has  an  eftate,  or  money,  put  or 
trufted  in  his  hands  for  the  ufe  of  another. 

TRUTH,  a  term  ufed.  in  oppoiition  to  falfehood,  and 
applied  to  propositions  which  anfwer  or  accord  to  the  nature 
and  reality  of  the  thing  whereof  fomething  is  affirmed  or 
denied. 

TRYPHIODORUS,  an  ancient  Greek  poet,  who  lived 
fome  time  between  the  reigns  of  Severus  and  Anaftafius. 
His  writings  were  very  numerous  ;  yet  none  of  them  have 
come  down  to  us,  except  an  epic  poem,  on  which  Mr  Ad- 
difon  has  made  fome  entertaining  remarks  in  the  Spectator, 
N°  63. 

The  firft  edition  of  this  extraordinary  work  was  publifh- 
ed  by  Aldus  at  Venice,  with  Quintus  Calaber’s  Paralipo- 
mena,  and  Coluthus’s  poem  on  the  rape  of  Helen.  It  has 
been  fince  reprinted  at  feveral  places,  particularly  at  Franc- 
fort  in  1580  by  Frifchlinus  ;  who  not  only  corre&cd  many 
corrupt  paffages,  but  added  two  Latin  verfions,  one  in  verfe 
and  the  other  in  profe.  That  in  verfe  was  reprinted  in  1742, 
with  the  Greek,  at  Oxford,  in  8vo,  with  an  Englilh  tranf- 
lation  in  verfe,  and  Notes,  by  Mr  Merrick. 

TUAM,  a  tmyn  of  Ireland,  in  the  province.of  Connaught, 
and  county  of  Galway,  with  an  archbilhop’s  fee.  It  was 
once  a  famous  city,  though  now  it  is  reduced  to  a  village  ; 
yet  it  ftill  retains  the  title  of  a  city,  as  being  an  archiepifco- 
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pal  fee.  ft  is  feven  miles  from  the  borders  of  Mayo.  \V.  Tub 
Long.  8.  46.  N.  Lat.  53.  33.  II  * 

TUB,  in  commerce,  denotes  an  indetermined  quantity  or  ,  Tlt  lpa-  t 
meafure  :  thus,  a  tub  of  tea  contains  about  Go  pounds  ;  and  v  ~ 
a  tub  of  camphor  from  56  to  86  pounds. 

TUBE,  in  general,  a  pipe,  conduit,  or  canal  ;  a  cylin¬ 
der,  hollow  within-fide,  either  of  lead,  iron,  glafs,  wood,  or 
other  matter,  for  the  air  or  fome  other  matter  to  have  a 
free  conveyance  through  it. 

Auricular  Tube,  or  inftrument  to  facilitate  hearing.  See 
Articulate  Trumpet . 

TUBERCLES,  among  phyficians,  denote  little  tumors 
which  fuppurate  and  difeharge  pus  ;  and  are  often  found  in 
the  lungs,  efpecfally  of  confumptive  perfons. 

TUCUMAN,  a  province  of  South  America,  in  Paraguay; 
bounded  on  the  north  by  the  provinces  of  Los-Chicas  and 
Chaco;  on  the  eaft  by  Chaco  and  Rio  dc-la-Piata,  on  the 
iouth  by  the  country  of  Chicuitos  and  Pampes,  and  on  the 
weft  by  the  bifhopric  of  St  Jago.  The  air  is  hot,  and  the 
earth  fandy  :  however,  fome  places  are  fruitful  enough,  and 
the  original  natives  have  a  good  chara&er.  The  Spaniards 
poffefs  a  great  part  of  this  country. 

TUFA,  a  ftone  confifting  of  volcanic  afhes  concreted  to¬ 
gether  with  various  other  fpecics  of  ftone.  It  is  of  various 
colours,  blackifft  grey,  bluifh  grey,  and  yellow  ;  every  colour 
having  a  different  mixture  and  folidity  :  but  all  of  them  have 
the  bad  quality  of  mouldering  down  on  long  expofure  to  the 
weather ;  notwithftanding  which,  they  have  been  ufed  in 
buildings  both  ancient  and  modern.  The  yellow  kind  re¬ 
fills  the  air  lefs  than  any  other. 

TULIPA,  Tulip,  in  botany:  A  genus  of  plants  belong¬ 
ing  to  the  clafs  of  hexandria ,  and  order  of  monogynia;  and 
in  the  natural  fyftein  ranging  under  the  10th  order  Corona - 
rit f.  The  corolla  is  hexapetalous  and  campanulated,  and 
there  is  no  ftyle.  The  fpecics  of  this  genus  arc  four  ;  the 
fylvejlris ,  or  Italian  yellow  tulip,  a  native  of  the  fouth  of 
Europe  ;  the  gefneriana,  or  common  tulip,  a  native  of  the 
Levant ;  the  breyniana ,  or  cape  tulip,  a  native  of  the  Cape 
of  Good  Hope  ;  and  the  biflora . 

1 .  The  fylvejlris,  or  wild  European  tulip,  hath  an  oblong 
bulbous  root,  fending  up  long  narrow  fpear-lhaped  leaves  ; 
and  a  (lender  ftalk,  fupporting  at  top  a  fmall  yellow  flower, 
nodding  on  one  fide,  having  acute  petals. 

2.  The  gefneriana,  Gefner’s  Turky  tulip  of  Cappadocia, 
or  common  garden-tulip,  hath  a  large,  oblong,  tunicated, 
folid,  bulbous  root,  covered  with  a  brown  Hein,  fending  tip 
long  oval  fpear-lhaped  leaves  ;  an  upright  round  ftalk,  from 
half  a  foot  to  a  yard  high,  garnilhed  with  a  few  leaves,  and 
its  top  crowned  with  a  large  bell-fitaped  eredl  hexapetalous 
flower,  of  almoil  all  colours  and  variegations  in  the  different 
varieties. 

This  tulip,  and  its  vaft  train  of  varieties,  is  the  fort  fo  ge¬ 
nerally  cultivated  for  the  ornament  of  our  gardens,  and  fo 
much  admired  by  all  for  its  great  variety  and  beautiful  ap¬ 
pearance  :  It  grows  freely  in  the  open  ground  in  any  com¬ 
mon  foil  of  a  garden,  and  proves  a  very  great  decoration  to 
the  beds  and  borders  of  the  pleafure  ground  for  fix  weeks 
or  two  months  in  fpring,  by  different  plantings  of  early  and 
late  forts;  planting  the  principal  part  in  autumn,  and  the 
reft  towards  Chriftmas,  and  in  January  or  February.  The 
autumn  plantings  will  come  carlieft  into  bloom,  and  flower 
the  ftrongeft :  and  the  others  will  fucceed  them  in  flower¬ 
ing.  In  fummer,  when  the  flowering  is  paft,  and  the  leaves 
and  flalks  affume  a  date  of  decay,  the  bulbs  of  the  choiceft 
varieties  are  generally  taken  up,  the  offsets  feparated,  and 
the  whole  cleaned  from  filth  ;  then  put  up  to  dry  till  Octo¬ 
ber  or  November,  and  then  planted  again  for  the  future 
year's  bloom, 
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Tulipa.  Of  this  fpecies,  which  is  the  florifts  delight,  the  varieties 
’6~ may  be  divided  into  two  principal  clafTes,  viz,  I.  Early  or 
dwarf  fpring  tulips  (pr&iocea).  2.  Late-flowering  tall  tulips 
(ferotina),  1.  Early  tulips.  The  early  tulips  are  among 
florifts  diftinguifhed  by  the  appellation  of  fracoces  (early), 
becaufe  they  flower  early  in  the  fpring,  a  month  or  more 
before  the  others ;  are  much  fhorter  ftalked,  and  the  flowers 
fmalier  ;  but  are  in  greater  reputation  for  their  early  bloom 
and  their  gay  lively  colours,  both  of  felf-colours,  and  broken 
into  flaked  variegations  ;  fuch  as  leds,  crimfon,  fcarlet,  car¬ 
nation,  violets,  purples,  yellow,  &c.  with  flowers  of  each, 
edged  and  flaked  with  red,  yellow,  and  white,  in  many 
diverfities.  2.  Eate-Jlowering  common  tulips, — T  his  clafs  is 
denominated  late-flowering ,  and  by  the  florifts  called  jerolines> 
becaufe  they  blow  later  in  the  fpring,  a  month  or  more, 
than  the  praecoces,  i,  e,  not  coming  into  flower  before  the 
end  of  April,  May,  and  June.  They  are  all  of  tall  growth, 
fupporting  large  flowers,  and  furnilh  an  almoit  endlefs  varie¬ 
ty  in  the  vafl  diverfity  of  colours,  after  they  break  from 
whole  blowers  into  variegations  and  ftripes,  exceeding  all 
others  of  the  tulip  kind  in  beauty  and  elegance  of  flower. 

Both  thefe  fpecies  of  tulipa  arc  hardy  perennials,  durable 
in  root,  or  at  leaf!,  although  the  old  bulb  decays  annually, 
it  perpetuates  its  fpecies  by  off-fets,  and  is  annual  in  leaf 
and  ftalk  ;  which  riling  from  the  bulb  early  in  the  fpring, 
arrives  to  a  flowering  flate  in  April  and  May.  All  the  va¬ 
rieties  are  fucceeded  by  plenty  of  ripe  feed  in- July  and  Au- 
guft,  contained  in  an  oblong  capfule  of  three  cells,  having 
the  feeds  placed  on  each  other  in  double  rows.  By  the 
feeds  many  new  varieties  may  be  raifed,  which  however  will 
not  attain  a  flowering  flate  till  they  are  feven  or  eight  years 
old ;  and  after  that  will  require  two  or  three  years  or  more 
to  break  into  variegations,  when  the  approved  varieties  may 
be  marked,  and  increafed  by  off-fets  of  the  root,  as  directed 
in  their  propagation. 

The  colours  in  greatefl  eftimation  in  variegated  tulips, 
are  the  blacks,  golden  yellows,  purple-violets,  rofe,  and 
vermilion,  each  of  which  being  variegated  various  ways ; 
and  fuch  as  are  flriped  with  three  different  colours  diftinft 
and  unmixed,  with  flrong  regular  tlreaks,  but  with  little  or 
no  tinge  of  the  breeder,  may  be  called  the  mod  perfeft 
tulips.  It  is  rare  to  meet  with  a  tulip  poflefling  all  thefe 
properties. 

As  to  the  manner  of  obtaining  this  wonderful  variety  of 
colours  in  tulips,  it  is  often  accomplished  by  nature  alone, 
blit  is  fometimes  afiifted  and  forwarded  by  fome  Ample  opera¬ 
tions  of  art ;  fuch  as  that,  in  the  hr  ft  place,  when  the  leed- 
*  ling  bulbs  of  the  whole  blower  or  breeder  are  arrived  to 
full  fize,  and  have  flowered  once,  to  tranfplant  them  into 
beds  of  any  poor  dry  barren  foil,  in  order  that  by  a  deleft 
of  nutriment  in  the  earth  the  natural  luxuriance  of  the  plant 
may  be  checked,  and  caufe  a  weaknefs  in  their  general 
growth,  whereby  they  generally  in  this  weakened  or  infiiui 
flate  gradually  change  and  break  out  into  variegations,  fome 
the  firfl  year,  ethers  not  till  the  fecond  or  third ;  and  ac¬ 
cording  as  they  are  thus  broke,  they  fhould  be  planted  in 
beds  of  good  earth. 

Another  method  to  affifl  nature  in  effefting  the  marvel¬ 
lous  work  of  breaking  the  breeding  tulips  into  diverfified 
colours,  is  to  make  as  great  a  change  as  pofliblc  in  the  foil  ; 
if  they  were  this  year  in  a  light  poor  foil,  plant  them  the 
next  in  a  rich  garden  mould,  and  another  year  in  a  corapoft 
of  different  earths  and  dung ;  or  tranfpiant  them  from  one 
part  of  the  garden  to  another,  or  into  different  gardens,  & c. 
or  from  one  country  to  another  ;  all  of  which  contributes  in 
aflifting  nature  in  producing  this  deferable  diverfity  of  colours 
and  variegations. 

The  double  tulip  is  alfo  a  variety  of  the  common  tulip, 


and  is  very  beautiful,  though  not  in  fuch  eftimation  among  Tuhpa 
the  florifts  as  the  common  fingle  variegated  forts,  not  pof-  ii 
fefling  fuch  a  profufion  of  variegations  in  the  colours  and  Tun^aen- 
regularity  of  ftripes  :  they  however  exhibit  an  elegantly  r~mJ 
ornameptal  appearance,  as  tliey  rife  with  an  upright,  tallifh, 
firm  Item,  crowned  with  a  very  large  double  flower  compo. 
fed  of  numerous  petals,  multiplied  in  feveral  feries  one  within  ' 
another  like  a  double  peony,  but  far  more  beautiful  in  their 
diverfity  of  colours,  variegations,  and  ftripes  of  white  and  red, 
yellow  and  red,  &c.  fo  that  they  highly  deferve  culture,  both 
in  beds  alone  near  the  other  forts  to  increafe  their  variety, 
alfo  to  plant  in  patches  about  the  borders,  in  affemblage 
with  the  late  variegated  tulips,  as  they  blow  nearly  about 
the  fame  time,  i.  e,  April  and  May. 

Tulip-roots  arc  fold  in  full  colleftion,  confiding  of  nume¬ 
rous  varieties,  at  mod  of  the  nurferies  and  feeds- mens,  who 
both  propagate  them  themfelves  fry  off-fets  and  feed,  and 
import  vaft  quantities  annually  from  Holland  ;  the  Dutch 
being  famous  for  railing  the  grandeft  colleftions  of  the  fined 
tulips,  and  other  bulbous  flowers,  in  the  greatefl:  perfec¬ 
tion,  for  the  fnpply  of  almoft  all  the  other  European  gar¬ 
dens  ;  diftinguifhing  every  variety  in  their  vaft  colleftions 
by  fome  pompous  name  or  other,  arranged  in  regular  cata¬ 
logues,  charging  prices  in  proportion  to  their  eftimation  ; 
which  formerly  was  fo  great,  among  the  Hollanders  them¬ 
felves  in  particular,  that  there  are  accounts  of  a  fingle  root 
being  fold  for  from  2000  to  5500  guilders;  but  fome  time 
ago  they  were  more  plentiful,  and  were  fold  at  from  5  s.  or 
1  os.  to  fo  many  pounds  per  hundred,  and  even  per  root  for 
very  fcarce  capital  forts. 

"Tulip- Tree,  See  Liriodendron. 

TULL  (Jethro),  an  Oxfordfhire  gentleman  who  farmed 
his  own  land,  and  introduced  a  new  method  of  culture,  to 
raife  repeated  crops  of  wheat  from  the  fame  land  without 
the  necefiity  of  manure  :  the  principles  of  which  he  publifh- 
ed  about  30  years  fmee,  in  A  Treatife  on  Horfe-hoeing' 
Hufbandry. 

TUMBRELL,  Tumbrellum,  or  Turbichetum ,  is  an 
engine  of  punifhment,  which  ought  to  be  in  every  liberty 
that  hath  the  view  of  frank-pledge,  for  the  correftion  of 
fcolds  and  unquiet  women. 

TUMEFACTION,  the  aft  of  fwelling  or  rifing  into  a 
tumor. 

TUMOR,  in  medicine  and  furgery,  a  preternatural 
rifing  or  eminence  in  any  part  of  the  body. 

Tumors,  in  farriery.  See  there,  §  26. 

TUN,  a  large  veffel  or  cafk,  of  an  oblong  form,  biggefi 
in  the  middle,  and  dimimfhing  towards  its  two  ends,  girt 
about  witli  hooos,  and  ufed  for  flowing  feveral  kinds  of  mer- 
chandife  for  convenience  of  carriage  ;  as  brandy,  oil,  fugar, 

Ikins,  hats,  Sc c. 

Tun  is  alfo  the  name  of  a  meafure.  A  tun  of  wine  is 
four  hogfheads  ;  of  timber,  a  fquare  of  40  fohd  feet ;  and 
of  coals,  20  cwt. 

Tun  is  alfo  a  certain  weight  whereby  the  burden  of  fhips. 

See .  are  eftimated. 

TUNBRIDGE,  a  town  of  Kent  in  England,  fltuated 
on  a  branch  of  the  river  Medway,  over  which  there  is  a 
bridge.  It  is  a  large  well  built  place,  noted  for  the  mineral 
waters  four  or  five  miles  louth  Jof  the  town.  E.  Long.  o. 

20.  N.  Lat.  51.  14. 

TUNE.  See  Music  and  Tone. 

TUNGSTEN,  or  lapis  P0NDER0sus;agenus  of  calcare¬ 
ous  earth.  It  contains  about  one  half  its  weight  of  calcareous 
earth,  and  the  remainder  iron,  and  a  peculiar  acid  of  an 
earthy  appearanee,  now  known  by  the  name  of  the  tungjlen 
acid.  When  pure,  it  is  of  a  grey  colour  and  lamellated  textuie  5 
its  fpeciflc  gravity  being  from  4 >99  t0 
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Tunka,  TUNICA,  a  kind  of  waidcoat  or  under  garment,  in  ufe 
TuoUr  xnong  the  Romans.  They  wore  it  within  doors  by  itfelf, 
and  abroad  under  the  gown.  The  common  people  could 
not  afford  the  toga,  and  fo  went  in  their  tunics  ;  whence 
Horace  calls  them  populus  tunlcatus . 

Tunica,  in  anatomy,  is  applied  to  the  membranes 
which  inveft  the  veffels,  and  divers  others  of  the  lefs  folid 
parts  of  the  body  ;  thus  the  inteftines  are  formed  of  five 
tunics  or  coats. 

TUNIS,  a  large  and  celebrated  town  of  Africa,  in  Bar¬ 
bary,  and  capital  of  a  kingdom  of  the  fame  name.  It  is 
feated  on  the  point  of  the  Gulph  of  Goletta,  about  eight 
miles  from  the  place  where  the  city  of  Carthage  Rood.  It 
is  in  the  *  form  of  a  long  fquare,  and  is  about  four  miles  in 
circumference,  with  10  large  ftreets,  5  gates,  and  35 
mofques.  The  houfes  are  all  built  with  done,  though  but 
one  Rory  high  ;  but  the  walls  are  very  lofty,  and  flanked 
with  fcvetal  ftrong  towers.  It  has  neither  ditches  nor 
See  Cbferv  kaftions,  but  a  good  citadel,  built  on  an  eminence  on  the  wed 
vn  fbe  City  *  fide  of  the  city.  It  is  faid  to  contain  300,000  inhabitants, 
of  Tunis  by  of  whom  30,000  are  Jews.  The  divan,  or  council  of  date, 
% a ffe mbles  in  an  old  palace  ;  and  the  dey  is  the  chief  of  the 
tTMag  \t\'  rePub^c>  who  refides  there.  The  harbour  of  Tunis  has  a 
iv.p.28.'  very  narrow  entrance,  through  a  fmall  canal.  In  the  city 
they  have  no  water  but  what  is  kept  in  ckterns,  except  one 
well  kept  for  the  baflraw’s  ufe.  It  is  a  place  of  great  trade, 
and  is  io  miles  from  the  fea.  E.  -Long.  10.  16.  N.  Lat. 
36.  42. 

Tu  n  1  s ,  a  country  of  Africa,  bounded  on  the  north  and  ead 
by  the  Mediterranean  Sea  and  the  kingdom  of  Tripoli,  on 
the  fouth  by  feveral  tribes  of  the  Arabs,  and  on  the  wed 
by  the  kingdom  of  Algiers  and  the  country  of  Efab  ;  being 
300  miles  in  length  from  ead  to  wed,  and  250  in  breadth 
from  north  to  fouth.  This  country  was  formerly  a  mo¬ 
narchy  ;  but  a  difference  arifing  between  a  king  and  his  fon, 
one  of  whom  was  for  the  prote&ion  of  the  Chridians,  and 
the  other  for  that  of  the  Turks,  in  1574  the  inhabitants 
ihook  off  the  yoke  of  both.  From  this  time  it  became  a 
republic  under  the  prote&ion  of  the  Turks,  and  pays  a  cer¬ 
tain  tribute  to  the  bafhaw  who  refides  at  Tunis.  The  air 
in  general  is  healthy ;  but  the  foil  in  the  eadem  parts  is  in¬ 
different  for  want  of  water.  Towards  the  middle  the 
mountains  and  valleys  abound  in  fruits  ;  but  the  wedern 
part  is  the  mod  fertile,  becaufe  it  is  watered  with  rivers. 
The  environs  of  Tunis  are  very  dry',  upon  which  account 
corn  is  generally  dear.  The  inroads  of  the  Arabs  oblige 
the  inhabitants  to  fow  their  barley  and  rye  in  the  fuburbs, 
■and  to  inclofe  their  gardens  with  walls.  However,  there 
are  plenty  of  citrons,  lemons,  oranges,  dates,  grapes,  and 
other  fruits.  There  are  alfo  olive-trees,  rofes,  and  odori¬ 
ferous  plants.  In  the  woods  and  mountains  there  are  lions, 
wild  beeves,  odriches,  monkeys,  cameleons,  roebucks,  hares, 
pheafants,  partridges,  and  other  forts  of  birds  and  beads. 
The  mod  remarkable  rivers  are  the  Guadilcarbar,  Magrida, 
Magerada,  and  Caps.  The  form  of  government  is  arido- 
cratic  ;  that  is,  by  a  council,  whofe  prefident  is  the  dey, mot 
unlike  the  doge  of  Venice.  The  members  of  the  divan  or 
council  are  chofen  by  the  dey,  and  be  in  his  turn  is  ele&ed 
by  the  divan  ;  which  is  compofed  of  foldiers,  who  have 
moie  than  once  taken  off  the  dey’s  head.  The  baihaw  is  a 
Turk,  redding  at  Tunis;  whofe  bufinefs  is  to  receive  the 
tribute,  and  protect  the  republic:  the  common  revenues  are 
only  400,000  crowns  a-year,  becaufe  the  people  are  very 
poor  ;  nor  can  they  fend  above  40,000  men  into  the 
field  ;  nor  more  than  12  men  of  war  of  the  line  to  fea, 
even  upon  the  mod  extraordinary  occalions.  There  are 
generally  about  1  2, coo  Chridian  flaves  in  this  country  ;  and 
the  inhabitants  carry  on  a  great  trade  in  linen  and  woollen 
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cloth.  In  the  city  of  Tunis  alone  there  are  above  3000  Tankers 
clothiers  and  weavers.  They  alfo  have  a  trade  in  horfes, 
olives,  oil,  foap,  odriches  eggs  and  feathers.  The  Maho-  , ,  _  T., 
metans  of  this  city  have  nine  colleges  for  dudents,  and  86 
petty  fchools.  The  principal  religion  is  Mahomet anifm ; 
but  the  inhabitants  confid  of  Moors,  Turks,  Arabs,  Jews, 
and  Chridian  flaves.  However,  the  Turks,  though  fewed 
in  number,  domineer  over  the  Moors,  and  treat  them  little 
better  than  flaves. 

TUNKERS,  a  religious  fe£  of  baptids  in  Pennfylvania, 
fo  called  from  the  word  tunker ,  to  put  a  model  in  fauce. 

They  are  alfo  called  tumblers*,  becaufe  in  performing  baptifm 
they  plunge  the  perfon'into  the  water  with  the  head  fird. 

As  the  Germans  found  the  letters  /-and  b  like  d  and  p,  the 
words  tunkers  and  tumblers ,  have  been  fometimes  written 
dunkers  and  dumplers .  Their  church-government  and  difei- 
pline  are  the  fame  with  thofe  of  the  Englifh  baptids,  except 
that  every  brother  is  allowed  to  fpeak  in  the  congregation, 
and  the  bed  fpeaker  is  ufually  ordained  to  be  their  minider. 

They  are  a  harmlefs,  well-meaning  people. 

TUNNAGE.  See  Tonnage. 

TUNNY,  in  ichthyology.  See  Sjomber. 

TUNNY-Fishing.  See  F^hery. 

TURBAN,  the  head-drefsor  mod  of  the  eadern  nations. 

It  confids  of  two  parts,  a  cap  and  fafli  of  fine  linen  or  taf- 
fety,  artfully  wound  in  divers  plaits  about  the  cap.  The 
cap  has  no  brim,  is  pretty  flat,  though  roimdifh  at  top,  and 
quilted  with  cotton  ;  but  does  not  cover  the  ears.  There 
is  a  good  deal  of  art  in  giving  the  turban  a  fine  air  ;  and  the 
making  of  them  is  a  particular  trade.  The  fafli  of  the 
Turks  turban  is  white  linen;  that  of  the  Perfians  red 
woollen.  Thefe  are  the  didinguifliing  marks  of  their  diff 
ferent  religions.  Sophi  king  of  Perfia,  being  of  the  fe<d  o- 
Ali,  was  the  fird  who  affumed  the  red  colour,  to  didinguifh 
himfelf  from  the  Turks,  who  are  of  the  fe&  of  Omar,  and 
whom  the  Perfians  efteern  heretics. 

TURBINATED,  is  a  term  applied  by  naturalids  to 
fhells  which  are  fpiral  or  wreathed  conically,  from  a  larger 
bafis  to  a  kind  of  apex. 

TURBITH-mineral.  See  Chemistry,  n°  705,  and 
Pharmacy,  n°  303. 

TURBO,  the  wreath,  in  zoology,  a  genus  of  infers 
belonging  to  the  order  of  vermes  tajlacea .  The  animal  is  of 
the  fnail  kind  ;  the  fhell  confids  of  one  fpiral  folid  valve,  and 
the  aperture  is  orbicular.  There  are  1 16  fpccies  ;  of  which 
the  mod  remarkable  are,  1.  The  l\ ttoreus,  or  periwinkle. 

This  is  abundant  on  mod  rocks  far  above  low-water  mark. 

The  Swedidi  peafants  believe,  that  when  thefe  diells  creep 
high  up  the  rocks,  they  indicate  a  dorm  from  the  fouth. 

They  are  eaten  by  the  poor  people  in  mod  parts  of  this 
kingdom.  Young  lobders  are  faid  to  take  up  their  lodging 
in  the  empty  fhells  of  thefe  animals,  which  has  given  occa-  * 
fion  to  a  notion  that  periwinkles  are  changed  intd  lobders. 

2.  The  clathrus ,  or  barbed  wreath,  has  a  taper  fhell  of  eight 
fpires,  diflinguifhed  by  elevated  divifions  running  from  the 
aperture  to  the  apex.  There  is  a  variety  pellucid,  with 
very  thin  edges.  It  is  analogous  to  that  curious  and  expen- 
five  fliell,  the  wentle-trap. 

TURBOT,  in  ichthyology.  See  Pleuronectes. 

TURCiE,  or  Turci,  (Mela)  ;  fuppofed  to  be  the  Tufa 
of  Ptolemy  ;  whom  he  places  between  Caucafus  and  the 
Montes  Ceraunii.  The  name  is  faid  to  denote,  “  to  defo¬ 
late,  or  lay  wade  ”  Herodotus  places  them  among  the 
wild  or  barbarous  Rations  of  the  north.  There  is  a  very 
rapid  river  called  Turk ,  running  into  the  Cafpian  Sea,  from 
which  fome  fuppofe  the  Turks  to  take  their  name.  They 
made  no  figure  in  the  world  till  towards  the  7th  century  ; 
about  the  beginning  of  which  they  fallied  forth  from  the 
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Portae  Calpfe,  laid  watte  Perfia^  and  joined  the  Romans 
ag^inft  Chofroes  king  of  Perfia.  In  1042  they  fubdued 
the  Perfians,  in  whole  pay  they  ferved,  and  from  whom  they 
derived  the  Mahometan  religion  :  and  afterwards  pouring 
forth,  over-ran  Syria,  Cappadocia,  and  the  other  countries 
of  the  Hither  Aha,  under  diftindt  heads  or  princes,  whom 
Ottoman  fubduing,  united  the  whole  power  in  himfelf, 
which  to  this  day  continues  in  his  family,  and  who  fixed  his 
feat  of  empire  at  Prufa  in  Bithynia.  His  fucceftbrs  fubdued 
ab  ^reece>  ar|d  at  length  took  Conftantinople  in  1453; 
which  put  a  period  to  the  Roman  empire  in  the  Eaft,  under 
Confiantine  the  lall  emperor.  It  is  a  Handing  tradition  or 
prophecy  among,  the  Turks,  that  their  empire  will  at 
length  be  overturned  by  the  Franks  or  Chriftians  ;  which 
feems  now  to  be  drawing  on  apace  towards  accomplifhment. 

x  5JRCOISE.  See  Turquoise. 

TURCO MANIA,  a  province  of  Afzatic  Turkey,  an- 
fwering  to  the  ancient  kingdom  of  Armenia. 


3  T  U  R 

1  hefe  binL  and  the  redwings  were  the  iurdl  of  the  Ro-  Tunfus* 

crumhsof  fijs  and  bread  ^ 


mans,  which  they  fattened  with 

mixed  together.  Varro  informs  us  that  they  were  birds  of 
pattage,  coming  in  autumn,  and  departing  in  the  fpring. 
I  hey  mufl  have  been  taken  in  great  numbers  ;  for,  accord- 
ing  to  yarro  (lib.  3.  c.  5.)  they  were  kept  by  thoufands  to¬ 
gether  in  their  fattening  aviaries.  They  do  not  arrive  in 
France  till  the  beginning  of  December. 

3.  The  mujicur ,  or  throttle,  is  in  length  9  inches,  in 
breadth  13I.  In  colour,  it  fo  nearly  refembles  the  miflel- 
thrufh,  that  no  other  remark  need  to  be  added,  but  that  it 
is  lefs,  and  that  the  inner  coverts  of  the  wings  are  yellow. 

1  he  throttle  is  the  finett  of  our  finging  birds,  not  only 
for  the  fweetnefs  and  variety  of  its  notes,  but  for  the  long 
continuance  of  its  harmony  ;  for  it  obliges  us  with  its  fong 
for  near  three  parts  of  the  year.  Like  the  jniffel-bird,  it 
delivers  its  mufic  from  the  top  of  fome  high  tree  ;  but  to 
form  its  nett  defeends  to  fome  low  bufh  or  thicket 


*  U^DY8,  th™h™  n  5  agenUS  of  birds  belonging  to  the  is  made  of  earth,  mofs,and  ttraw,  and  the  infide  is  curioufly 
\ero.  pajeres.  The  bill  is  ttraightifh,  bending  towards  the  plattered  with -  clay.  It  lays  five  or  fix  eggs,  of  a  pale 
P°int>  a"d  notched  near  the  end  of  the  upper  man-  bluitti  green,  marked  with  dufky  foots. 

d,ble*  lhe  aoftnls  are  naked  or  balf  covered  with  a  4.  The  iliacus,  or  redwing,  has  a  very  near  refemblance 
membrane;  the  corners  of  the  month  are  fumifhed  with  a  to  the  throttle;  but  is  lefs:  their  colours  are  much  the 
mi  er  airs>  ^  .e  tongue^  is  llightly  jagged  at  the  fame;  only  the  fides  under  the  wings  and  the  inner  coverts 
end.  1  here  are  136  lpecies;  of  which  7  are  Britifh,  the  vitci-  in  this  are  of  a  reddifh  orange,  in  the  throttle  yellow  ;  above 
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vorus,  pilaris,  iliacus,  muficus,  rofeus,  merula,  and  torquatus. 

1.  lhe  vifeivorus,  or  miffel,  is  the  largeftof  the  genus. 
Its  length  is  if  inches;  its  breadth  16L  The  bill  is 
fhorter  and  thicker  than  that  of  other  thrufhes  ;  dufky,  ex¬ 
cept  the  bale  of  the  lower  mandible,  which  is  yellow.  The 
i rides  are  hazel.  Head,  back,  and  letter  coverts  of  the 
wings,  are  of  a  deep  olive  brown.  The  lower  part  of  the 
back  is  tinged  with  yellow.  The  lowett  order  of  letter 
coverts,  and  the  great  coverts,  are  brown  ;  the  firtt  tipped 
with  white,  the  latt  both  tipped  and  edged  with  the  fame 
colour.  The  inner  coverts  of  the  wings  white.  The  tail 
L  brown  ;  the  three  outermott  feathers  tipped  with  white, 
lhe  cheeks  and  throat  are  mottled  with  brown  and  white; 
the  breaft  and  belly  are  whitifh  yellow,  marked  with  large 
fipots  of  black  ;  the  legs  are  yellow. 

Thefe  birds  build  their  nefts  in  bufhes,  or  on  the  fide  of 
fome  tree,,  generally  an  afh,  and  lay  four  or  five  eggs  :  their 
note  of  anger  or  fear  is  very  harfh,  between  a  chatter  and 
fhriek  ;  from  whence  fome  of  its  Engltfh  names.  Its  fong, 
however,  is  very  fine  ;  which  it  begins  fitting  on  the  fummit 
cf  a  high  tree,  very  early  in  the  fpring,  often  with  the  new- 
year,  in  blowing  fhowery  weather,  which  makes  the  inha¬ 
bitants  of  Hampfhire  to  call  it  the  Jlorm-cock.  It  feeds  on 
infefls,  holly  and  mifteltoe  berries,  which  are  the  food  of  all 
the  thrufh  kind:  in  fevere  fnowy  weather,  when  there  is  a 
failure  of  their  ufual  diet,  they  are  obferved  to  fcratch  out 

the  banks  of  hedges  the  root  of  arum,  or  the  cuckoo 
pint  ;  this  is  remarkably  warm  and  pungent,  and  a  provifion 
fuitable  to  the  feafon. 

2.  ih c  pi/arir,  or  fieldfare,  is  in  length  TO  inches,  in 
breadth  17.  The  Head  is  afh  coloured  inclining  to  olive, 
and  fpotted  with  black  ;  the  back  and  greater  coverts  of 
the  wings  of  a  fine  deep  cliefnut ;  the  tail  is  black  ;  the 
lower  parts  of  the  two  middlemoft  feathers,  and  the  interior 
upper  fides  of  the  outmoft  feathers  excepted  ;  the  firtt  be¬ 
ing  afh  coloured,  the  latter  white.  The  legs  are  black  ;  the  ■ 
talons  very  ftror.g. 

This  bird  paffes  the  fummer  in  the  northern  parts  of 
Europe;  alfo  in  Lower  Auftria.  It  breeds  in  the  largeft 
trees  ;  feeds  on  berries  of  all  kinds,  and  is  very  fond  of  thofe 
of  the  juniper.  Fieldfares  vifit  our  ittands  in  great  docks 
about  Michaelmas,  and  leave  us  the  latter  end  of  February 
or  the  beginning  of  March. 


each  eye  is  a  line  of  yellowitti  white,  beginning  at  the  bill 
and  patting  towards  the  hind  part  of  the  head. 

Thefe  birds  appear  in  Great  Britain  a  few  days  before  the 
fieldfare  ;  they  come  in  vatt  flocks,  and  from  the  fame  coun- 
tries  as  the  latter.  Witlwis  they  have  only  a  difagreeable 
piping  note ;  but  in  Sweden,  daring  the  fpring,  they  fing 
very  finely,  perching  on  the  cop  of  fome  tree  among  the 
forefts  of  maples.  They  build  their  nefts  in  hedges,  and 
lay  fix  bluifh-green  eggs  fpotted  with  black. 

5.  The  merula,  or  black- bird,  when  it  has  attained  its  full 
age,  is  of  a  fine  deep  black,  and  the  bill  of  a  bright  yellow; 
the  edges  of  the  eyelids  yellow.  When  young,  the  bill  is 
duflcy,  and  the  plumage  of  a  rutty  black,  fo  that  they  are 
not  to  be  diftinguifhed  from  the  females  ;  but  at  the  age  of 
one  year  they  attain  their  proper  colour. 

This  bird  is  of  a  very  retired  and  folitary  nature  ;  fre¬ 
quents  hedges  and  thickets,  in  which  it  builds  earlier  than 
any  other  bird  :  the  nett  is  formed  of  mols,  dead  grafs-, 
fibres,  &c.  lined  and  plattered  with  clay,  and  that  again 
covered  with  hay  or  fmall  ttraw.  It  lays  four  or  five  eggs 
of  a  bluifh-green  colour,  marked  with  irregular  duflcy  fpots. . 
The  note  of  the  male  is  extremely  fine,  but  too  loud  for  any¬ 
place  except  the  woods  :  it  begins  to  ling  early  in  the 
fpring,  continues  its  mufic  part  of  the  lummer,  defitts  in  the 
moulting  feafon,  but  refumes  it  for  fome  time  in  September 
and  the  firtt  winter-months. 

6.  The  torquatus ,  or  ring-ouzel,  is  fuperior  in  fize  to  the 
blackbird;  the  length  is  11  inches,  breadth  17.  The 
bill  in  fome  is  wholly  black,  in  others  the  upper  half  is  yel¬ 
low  ;  6n  each  fide  the  mouth  are  a  few  brittles ;  the  head 
and  whole  upper  part  of  the  body  are  duflcy,  edged  with 
pale  brown  ;  the  quill-feathers  and  the  tail  are  black.  Tire 
coverts  of  the  wings,  the'  upper  part  of  the  breaft,  and  the 
belly,  are  duflcy,  fhghtly  edged  with  afh- colour^  The  mid¬ 
dle  of  the  breaft  is  adorned  with  a  white  crefcerrt,  the  horns 
of  which  point  to  the  hind  part  of  the  neck.  In  fome  birds 
this  is  of  a  pure  white,  in  others  of  a  dirty  hue.  In  the 
females  and  in  young  birds  this  mark  is  wanting,  which 
gave  occafion  to  fome  naturalifts  to  form  two  fpecies  of 
them. 

The  ring-ouzel  inhabits  the  Highland  hills,  the  north  of 
England,  and  the  mountains  of  Wales.  1  hey  are  alfo 
found  to  breed  in  Dartmoor,  in  Devonshire,  and  in  banks 
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tiifenne  on  the  Tides  of  ftreams.  The  places  of  their  retreat  are  not 
I)  known.  In  Scotland  and  Wales  they  breed  in  the  hills, 
Tin-got.  but  ^efcend  to  the  lower  parts  to  feed  on  the  berries  of  the 
"*"~V  mountain- a (h.  They  migrate  in  France  at  the  latter  fea- 
fon  ;  and  appear  in  finall  flocks  about  Monthard  in  Bur¬ 
gundy.  in  the  beginning  or  O&ober,  but  feldom  flay  above 
two  or  three  weeks. 

To  thefe  we  fhall  add  the  defcription  of  the  polyglottus, 
or  mocking  thruih,  which  is  a  native  of  America.  It  is 
abQut  the  iize  of  a  thruih,  of  a  white  and  grey  colour,  and  a 
reddifh  bill.  It  is  poffeffed  not  only  of  its  own  natural 
notes,  which  are  mufical  and  folemn,  but  it  can  affume  the 
tone  of  every  other  animal  in  the  wood,  from  the  wolf  to 
the  raven.  It  feems  even  to  iport  itfelf  in  leading  them 
allray.  It  will  at  one  time  allure  the  lefler  birds  with  the 
call  of  their  males,  and  then  terrify  them  when  they  have 
come  near  with  the  icrcams  of  the  eagle.  I  here  is  no  bird 
in  the  foreft  but  it  can  mimiek  ;  and  there  is  none  that  it 
lias  not  at  times  deceived  by  its  call.  But,  unlike  fuch  as 
we  ufually  Ice  tamed  for  mimicking  with  us.  and  who  have 
no  particular  merit  of  their  own,  ihe  mock  bird  is  ever  furell 
to  pleaie  when  it  is  moft  itfelf.  At  thofe  times  it  ufually 
frequents  the  houfes  ot  the  American  planters  ;  and  fitting 
all  night  on  the  chimney-top,  pours  forth  the  fweetell  and 
the  moll  various  notes  ot  any  -bird  whatever.  It  wTould 
feem,  if  accounts  be  true,  that  the  deficiency  of  moft  other 
iong-birds  in  that  country  is  made  up  by  this  bird  alone. 
They  often  build  their  nefts  in  the  fruit-trees  about  houfes, 
feed  upon  berries  and  other  fruits,  and  are  eaiily  rendered 
domefiic. 

TURENNE  (Vifconnt).  See  Tour. 

TURF,  pent ,  a  bhckiih  earth  uled  in  feveral  parts 
of  England,  Holland,  and  Flanders,  as  fuel.  Furl,  as 
difh’i.*  frcm  peat,  confills  of  mould  interwoven  with 

the  roots  of  vegetables;  when  thofe  roots  are  of  the  bul¬ 
bous  kind,  or  in  a  large  proportion,  they  form  the  loofer  and 
worfe  kind  of  turf  ;  but  when  mixed  with  a  conliderable  pro¬ 
portion  of  peat,  they  iorm  what  is  called  jlone-turj  ;  it  at 
firil  haidens,  but  at  laft  crumbles  by  long  expofupe  to  the 
air. 

TURGESCENCE,  among  phyficians,  denotes  a  fwell- 
ing  or  growing  bloated. 

TURGOT  (Anne  Robert  James),  the  famous  financier, 
was  born  at  Paris  May  ro.  1727,  of  a  very  ancient  Norman 
family.  His  father  was  for  a  long  time  provoil  of  the  cor¬ 
poration  of  merchants.  During  this  period  he  was  the 
obje&  of  general  admiration  ;  and  the  regularity  and  eco¬ 
nomy  of  his  adminiftration  procured  him  the  particular  re- 
fped  of  the  citizens.  M.  Turgot  was  the  youngelt  of 
three  brothers.  The  elded  was  intended  for  the  rank  of 
magiftracy,  which  had  been  the  ftation  of  his  family  for 
feveral  generations;  the  fecond  was  deftined  for  the  army; 
and  Robert  ior  the  church.  He  had  fcarcely  attained  the 

e  at  wliich  reflection  commences,  when  he  re  (hived  to  ia- 
erifice  all  temporal  advantages  to  liberty  and  confidence,  and 
to  purine  his  ecclefiaftical  ftudies  without  declaring  his  re¬ 
pugnance  to  their  propofed  object.  At  the  age  of  23 
years  he  took  his  degree,  and  was  elected  prior  of  the  Sor- 
bonne. 

The  time  when  it  was  neceflary  for  him  to  declare  that 
he  would  not  be  an  ecckfiaftic  was  now  arrived.  He  an¬ 


nounced  this  refolution  to  his  -  father  by  letter,  (bowing  the 
motives  which  induced  him  to  decline  the  clerical  order. 
His  father  confented,  and  he  was  appointed  mailer  of  re- 
quefts.  M.  Turgot  prepared'  himlclf  for  this  office  by 
particular  application  to  thofe  parts  of  fcience  whieh  are 
moil  connected  with  its  functions  and  duties,  viz,  the  {Indy 
of  natural  philofophy,  as  far  as  it  relates  to  agriculture  and 
manufactures,  to  the  fubjects  of  merchandise,  and  the  exe¬ 
cution  of  public  works,  together  with  fueh  parts  of  mathe¬ 
matical  knowledge  as  lead  to  a  practical  application  of  natu¬ 
ral  philofophy,  and  facilitate  the  calculations  that  are  fre¬ 
quently  neceflary  in  politics,  commerce,  and  law. 

About  this  period  he  wrote  fome  articles  for  the  Eticyclo • 
pedie,  of  which  the  moll  capital  were,  Etymology ,  Exijlence9 
Expanfibility y  Fairy  and  Foundation.  He  had  prepared  fe¬ 
veral  others,  but  thefe  five  only  were  inferted  ;  the  perfecu- 
tion  fet  on  foot  againil  the  Encyclopedic  hindered  him  from 
continuing  to  write  in  it,  being  unwilling  that  his  opinions 
fhould  be  publifhed  in  a  work  w’hich  was  received  with  dif- 
approbation  by  fome  of  the  moll  diilinguiihed  people  of  that 
time. 

In  1761  M.  Turgot  was  appointed  intendant  of  Limoges. 
In  this  office  he  did  much  good.  He  gave  activity  to  the 
fociety  of  agriculture  eitablifhed  at  Limoges,  by  dire&ing^ 
their  efforts  to  important  objects  :  he  opened  a  mode  of  pu¬ 
blic  inftrudlion  for  female  profeffors  of  midwifery:  he  pro¬ 
cured  for  the  people  the  attendance  of  able  phyficians  du¬ 
ring  the  raging  of  epidemic  difeafes  :  he  eflablifhed  houfe3 
of  indnllry,  fupported  by  charity  (the  only  fpecies  of  alms¬ 
giving  which  does  not  encourage  idlenefs)  :  he  introduced 
the  cultivation  of  potatoes  into  his  province,  &c.  &c.> 
While  M.  Turgot  proceeded  with  unremitting  activity  and 
zeal,  in  promoting  the  good  of  the  people  over  whom  he 
was  placed,  he  meditated  projefts  of  a  more  extenfive  na¬ 
ture,  fucli  as  an  equal  diftribution  of  the  taxes,  the  conftrnc- 
tion  of  the  roads,  the  regulation  of  the  militia,  the  preven¬ 
tion  of  a  fcarcity  of  provllion,  and  the  protection  of  com^ 
merce. 

At  the  death  of  Louis  XV.  the  public  voice  called  M. 
Turgot  to  the  firil  offices  of  government,  as  a  man  who 
united  the  experience  refulting  irom  habits  of  bufmefs  to 
all  the  improvement  which  finely  can  procure.  After  be¬ 
ing  at  the  head  of  the  marine  department  only  a  fhort  time, 
he  wasj^Auguit  24.  1 774,  appointed  comptroller  general  of 
the  finances.  During  Lis  difeharge  of  this  important  office, 
the  operations  he  carried  on  are  aftonifhing.  He  fuppreffed 
23  kinds  of  duties  on  neceflary  occupations,  ufeful  contracts, 
of  merited  compenfations^  He  aboliihed  the  corvee  (a) 
for  the  highways*'  Caving  the  nation  thirty  millions  of  Itvrei 
annually. — He  fet  aiide  another  kind  of  corvee,  which  re- 
fpeCted  the  carriage  of  military  (lores  and  baggage — He 
abated  the  rigour  in  the  adminiftration  of  indiredl  import*  . 
tioris,  to  the  great  profit  of  the  contributors,  the  king,  and 
the  financiers. — He  foftened  the  mode  of  collecting  the  ter¬ 
ritorial  imports. — He  Hopped  the  progrefs  of  a  plague 
among  cattle.— He  fuppreffed  a  fed  ition  conducted  'with 
art. — He  provided  for  the  equal  diftribution  of  fubiiflenee. 
— He  gave  the  utmoft  encouragement  to  the  cultivation  of 
the  three  chief  productions  ol  France,  viz.  wheat,  cattle, 
and  wine,  and  to  the  commerce  thence  refulting.' — He  re¬ 
formed  a  number  of  abufes,  iome  of  which  yielded  a  profit 

to 


Turgot, 


(a)  The  word  corvee  feems  to  be  derived  from  extra  via,  i.  e.  “  the  care  of  the  roads.”  It  fignifies  the  call  made  on 
individuals  to  hirniih  labour  and  materials  in  kind  for  the  conftru&ion  and  repair  of  roads.  The  fame  exirts  to  this  day 
iu  England,  under  the  name  of Jlatute  duty.  It  is  indeed  with  us  under  proper  reftriClions  ;  but  in  France,  where  there 
are  110  turnpikes,  all  the  roads,  winch  are  very  good,  were  made  and  repaired  by  the  corvee  alone;  whence  it  became 
intolerable  burden  to  the  labourers. 


Turcot, 

Turin. 
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to  the  place  he  filled. — He  abolifhed  as  much  as  he  could 
the  fale  of  offices. — He  formed  many  ufeful  eflablifhments. 
—He  paid  the  penfiona  of  the  poorer  fervants  of  the  Hate, 
who  were  four  years  in  arrear.— -He  fuppiied  the  expenees 
of  a  coronation,  the  marriage  of  a  princefs,  and  the  birth  of 
a  prince.  He  facilitated  payments  as  far  as  India. —  He  fet¬ 
tled  a  part  of  the  colony  debts,  and  put  the  reft  in  order. — 
He  found  the  public  borrowing  at  five  and  a  half  per  cent. 
and  reduced  the  rate  to  four.— -He  leffened  the  public  en¬ 
gagements  84  millions.  —  He  found  the  revenue  19  millions 
deficient,  and  left  a  furplus  of  three  millions  and  a  half. — 
All.  thefe  lie  accomplrfhed  within  the  fpace  of  20  months, 
during  feven  of  which  fevere  fits  of  the  gout  totally  inca¬ 
pacitated  him  for  bufinefs. 

At  length,  however,  by  the  artifices  of  the  courtiers,  his 
office  was  taKen  from  him  ;  but  when  removed  to  a  private 
ftation,  M.  Turgot  did  not  experience  that  frightful  void 
which  is  the  juft  but  dreadful  punifhment  of  ambitious  men 
when  deferted  by  fortune.  The  fciences  and  the  belles  let- 
t res,  which  he  had  cultivated  in  his  youth,  afforded  him  con- 
folation,  while  an  a&ive  fphere  of  life  was  denied  him.  Na¬ 
tural  philofophy  and  chemiflry  were  his  favourite  purfuits  ; 
yet  he  frequently  entertained  himfelf  with  poetry,  efpecially 
with  translating  Virgil  into  French  verfe.  «  We  know  (fays 
the  Marquis  de  Condorcet)  but  of  one  Latin  verfe  compofed 
by  M.  I  urgot,  and  winch  was  intended  for  a  picture  of  Hr 
Franklin. 
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Turkey 


Er'ipmt  ccclo  fulmen ,  mox  feeptra  tyrannise 


The  attacks  of  the  gout,  under  which  he  had  long  labour¬ 
ed,  becoming  more  frequent  and  exceffive,  forewarned  him 
of  the  approaching  moment,  when,  in  conformity  to  the 
laws  of  nature,  he  was  going  to  fill,  in  a  higher  order  of  be¬ 
ings,  the  rank  which  thefe  laws  deftined  for  him.  He  died 
March  20.  1781. 

For  a  more  ample  account  of  this  illuftrions  ftatefman, 
we  refer  the  reader  to  the  Hiftory  of  his  Life,  written  by 
the  Marquis  de  Condorcet. 

TURIN,  an  ancient,  populous,  ftrong,  handfome,  flou- 
rifhmg  city  of  Italy,  and  capital  of  Piedmont,  where  the  fo- 


vereign  refides,  with  an  archbifliop’s  fee,  a  ftrong  citadel, 


and  an  univerfity.  It  is  feated  on  a  vaft  plain,  at  the  con¬ 
fluence  of  the  rivers  Doria  and  Po.  It  is  one  of  the  hand- 
fomeft  place?  in  Italy  ;  but  the  air  is  unhealthy  in  the  au¬ 
tumn  and  winter  on  account  of  the  thick  fogs.  One  half 
of  this  place  is  lately  built ;  and  the  ftreets  are  ftraight  and 
clean,  being  wafhed  by  an  aquedudl.  The  two  largeft 
ftreets  are  the  New-ftreet  and  that  of  the  Po,  which  are 
lighted  in  the  winter-time.  The  houfes  are  handfome,  and- 
all  built  of  the  fame  height.  The  ducal  palace  confifts  of 
two  magnificent  ftr injures,  joined  together  by  a  gallery,  in 
which  are  feveral  ftatues,  all  forts  of  arms,  the  genealogy  of 
the  dukes  of  Savoy,  a  reprefentation  of  the  celeftial  figns, 
a  royal  library,  and  many  other  curiofities.  Befides  thefe 
two  ftru&ures,  there  is  the  palace  of  the  prince  of  Carignan, 
the  liofpital  of  St  John,  the  feminary  of  the  Jefuits,  the  royal 
hofpital,  and  the  metropolitan  church  of  St  John,  wherein 
they  pretend  to  keep  the  cloth  in  which  is  the  print  of  the 
face  of  Jefus  Chrift.  Thefe  are  all  fuperb  ftruftures.  When 
the  plague  reigned  atMarfeilles  in  1720,  a  great  number  of 
artificers  withdrew  to  Turin  ;  infomnch  that  there  are  now 
above  87,000  inhabitants,  and  48  churches  arid  convents. 
Turin  is  very  well  fortified,  and  extremely  ftrong  ;  as  the 
French  found  by  experience  in  1706,  v/ho  then  befieged  it 
a  Jong  while  to  no  purpofe.  The  citadel,  which  is  flanked 
with  five  baftions,  is  without  doubt  a  mafterpiece  of  archi¬ 
tecture.  There  are  very  fine  walks  on  the  ramparts,  which 
require  two  hours  to  pafs  round  them.  There  are  alfo  very 


fine  gardens  on  the  fide  of  the  river  Po  ;  and  the  houfe  com* 
monly  called  La  Charite  is  remarkable,  as  there  is  room  for  1 
■3000  Poor  people.  The  college  of  the  academy  is  very 
large  and  wed  built,  and  has  a  great  number  of  ancient  in- 
jeriptions.  ~  In  the  royal  library  are  19,000  manuferipts, 
befides  30,000  printed  books.  It  is  charmingly  feated  at 
the  foot  of  a  mountain,  62  miles  north  eaft  of  Genoa,  72 
fouth-weft  of  Milan,  and  280  north-weft  of  Rome.  E.  Long. 

7. 45.  N.  Lat.  44.  50.  "  5* 

TURKEY,  in  ornithology.  See  Meleagrib. 

Turkey,  a  very  extenfive  empire,  comprehending  fome 
of  the  richeft  countries  in  Europe,  Afia,  and  Africa.  See 
Turcje. 

Under  the  article  Constantinople,  n°  111,  et  feq ,  wec  nftx  . 
have  given  an  account  of  the  origin  and  progrefs  of  the  nople  bi-* 
Turks,  as  far  as  feemed  neceffary  for  underftanding  the  fub- comes  the 
fequent  and  more  important  part  of  their  hiftory.  In  14^3  caPital  of 
they  made  themfelyes  mafters  of  the  city  of  Conftantinople,^16 
which  from  that  time  became  the  capital  of  their  empire.  omimom' 
Mohammed  II.  at  that  time  the  fultan,  after  having  treated 
the  inhabitants  with  the  greateft  cruelty,  began  to  think  of 
adding  Servia  to  his  dominions.  Accordingly,  in  1454,  he 
entered  that  country  at  the  head  of  20,000  men,  and  obli¬ 
ged  the  inhabitants  to  pay  him  an  annual  tribute  of  40,000 
ducats.  On  his  return  to  Adrianople,  Mohammed  re¬ 
peopled  the  towns  and  villages  about  Conftantinople  with 
4000  men  and  women  who  fell  to  his  fhare  ;  and  going  to 
that  city,  built  a  palace  eight  ftadia  in  compafs,  which  he 
lined  with  lead  taken  from  the  monafteries.  Next  year  a  a 
fleet  was  lent  againft  the  iflands  of  Rhodes  and  Chios  ;  butUnfuccefs* 
the  attempt  on  both  proved  unfuccefsful :  however,  the  ifland  ful  attemPc 
Cos  was  reduced,  and  fome  other  places;  after  which  the' 
fultan,  turning  his  arms  towards  Hungary,  laid  fiege  to3*1  10i’ 

Belgrade.  At  firft  he  met  with  fuccefs  ;  beat  down  part 
of  the  wall,  and  flopped  the  navigation  of  the  river  with  60 
veffels :  but  the  celebrated  John  Hunniades,  happening  to 
arrive  at  that  critical  jun&ure,  made  a  furious  Tally,  entirely 
routed  the  Turkifh  aimy,  wounded  Mohammed  himfelf  in 
the  thigh,  and  burnt  all  his  fhips.  Hunniades  himfelf  didMoham- 
not  long  furyive  this  engagement,  dying  foon  after  of  a  wound  med  repnl- 
he  had  received  therein  according  to  fome,  or  of  the  plague  ^  ar 
according  to  others.  grade. 

Mohammed  beinc?  thus  repulfed  from  Belgrade,  fet  about  4  . 
the  entire  conqueft  of  the  Morea,  the  ancient  Peloponnefus. 

The  Grecian  princes,  among  whom  were  two  of  the  empe- Morea.  ° 
tor’s  brothers,  Thomas  and  Demetrius,  were  fo  terrified  by 
the  taking  of  Conftantinople,  and  the  great  progrefs  of  the 
Turks,  that  they  prepared  to  retire  into  Italy  ;  upon  which 
the  Albanians  feized  on  the  country,  choofing  one  Manuel 
Cantacuzenus,  a  Greek,  for  their  prince.  Then  falling  on 
the  Greeks  who  remained,  they  made  an  offer  to  the  fultan 
of  the  cities  and  fortreffes,  provided  he  would  allow  them 
to  keep  the  open  country  ;  for  the  Albanians  were  Ihep- 
herds,  who  had  no  fixed  habitation.  At  this  time,  however, 
the  f  ultan  chofe  rather  to  fupport  the  Greeks  than  to  let  the 
country  fall  into  the  hands  of  fuch  barbarians ;  and  having 
defeated  the  Albanians,  was  content  to  accept  of  a  tribute 
from  the  Greeks.  But  the  danger  was  no  fooner  over,  than 
the  Grecian  princes  revolted  anew  ;  upon  which  Moham¬ 
med  entering  the  country  with  a  powerful  army,  prince 
Thomas,  with  his  family,  fled  to  Italy  ;  while  Demetrius  5 
thought  it  moft  eligible  to  fubmit  to  the  fultan,  by  whom0ne 
he  was  carried  away,  with  many  of  the  moft  confiderable fub* 
perions  of  Lacedaemon,  Achaia,  &c.  where  Turkifh  gover-mits. 
nors  were  appointed.  Two  thouiand  families  were  alfo  car¬ 
ried  away  from  the  Morea,  in  order  to  be  fettled  at  Con¬ 
ftantinople,  and  200a  young  men  to  be  enrolled  among  the 
fultan’s  troops.  Many  cities  at  this  time  fell  into  the  hands 
*  of 
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Turkey,  of  the  Turks,  among  which  the  principal  were  Corinth  and 
~v— ^  Athens.  The  Greeks,  however,  ftill  made  fome  faint 

flruggles  ;  but  all  in  vain  -.  for  by  the  year  1459  the  whole 
6  1  country  was  fubdued,  excepting  fome  maritime  places  held 
The  whole  ^  ^  yenetians  ;  and  prince  Thomas  was  obliged  finally 
fubdued.  to  ta^e  UP  ^'IS  at>°^e  at  Rome,  where  he  was  lodged  in  the 
pope’s  palace,  and  had  a  penfion  of  3000  livres  a-year  allow¬ 
ed  him  for  his  expences. 

Mohammed  now  purfued  his  good  fortune  ;  and  having 
^  made  war  on  the  emperor  of  Trebizond,  he  fubdued  bis  do- 
War  with  minions,  and  put  him  to  death.  His  career,  however,  was 
Scanderbeg for  fome  time  flopped  by  Scandeibeg  the  Epirote.  This 
prince  had  already  defeated  an  army  of  12,000  Turkifh 
g  liorfe,  of  whom  only  5000  e leaped  the  {laughter ;  and  dif- 
His  fuccefs  Per^ecl  another,  with  the  lofs  of  their  general,  and  4120  of 
againft  the  his  men  killed  on  the  foot.  Encouraged  by  this  fuccefs,  he 
Turks.  laid  fiege  to  Belgrade,  which  it  feems  was  now  in  the  hands 
of  the  Turks  :  but,  through  the  treachery  of  his  fcouts,  his 
army  was  defeated,  and  5000  of  his  men  killed ;  upon 
which,  one  of  his  generals,  by  name  Mojes ,  went  over  to 
the  Turks. 

Scanderbeg,  not  at  all  difpirited  by  this  misfortune,  pro- 
fecuted  the  war  with  the  utmofl  vigour.  His  firfl  enter- 
prife  was  again  ft  his  perfidious  general  Mofes,  who  had  been 
immediately  put  at  the  head  of  an  army  by  the  fultan.  This 
army  was  by  Scanderbeg  totally  deftroyed,  excepting  about 
4000  men  ;  upon  which  Mofes  fell  into  fuch  difgrace  with 
the  Turks,  that  he  returned  to  his  old  mafter,  who  forgave 
his  treachery,  and  reftored  him  to  all  his  former  polls. 

The  bad  fuccefs  of  Mofes  did  not  prevent  Amefa,  the 
nephew  of  Scanderbeg,  from  following  his  example.  Mo¬ 
hammed  received  him  kindly,  and  fent  him  with  Ifhak  ba- 
{haw  of  Conftantinople  ;  whom  lie  intrufted  with  an  army  of 
50, coo  men  againft  his  uncle.  Scanderbeg,  with  only  6coo 
men,  retired  towards  Lyfia,  a  maritime  city  of  the  Vene¬ 
tians.  The  Turks  purfued,  contrary  to  the  advice  of  Ame¬ 
fa  ;  and  being  furprifed  by  Scanderbeg,  were  utterly  defeat¬ 
ed,  with  the  lois  of  their  camp,  20,000,  or,  according  to 
others,  30,000  men  killed  on  the  fpot,  and  the  treacherous 
Amefa  faken  pnfoner.  With  the  like  good  fortune  Scan- 
derbeg  defeated  three  other  Turkifh  armies,  one  of  20,000, 
another  of  30,000,  and  the  third  of  18,000  men.  On  this 
g  Mohammed  fent  againft  him  an  old  experienced  commander, 
Peace  con-  at  the  head  of  40,000  chofen  troops  ;  but  as  he  likewife  was 
eluded.  able  to  atchieve  nothing,  the  fultan  thought  proper  to  con- 
io  elude  a  peace  with  Scanderbeg  in  1461. 

Other  con-  Mohammed  being  thus  freed  from  fuch  a  troublefome 
Al^harn-  enemy>  completed  the _  conqueil  of  the  Greek  lllaudj  ;  fub- 
med.  '  ^ue<*  Wallachia,  Boic.ia,  and  Illyria,  extending  his  empire 

nearly  to  the  confines  of  Italy.  '  But  as  it  was  eafy  to  fee 
ly  that  no  conquefts  would  latisfy  the  Turkifh  ambition,  the 
dabirmi"  Venetians,  who  found  them  {elves  ill-treated  by  their  warlike 
b  mat  ion  a*  Iiei^hbours,  entered  into  an  alliance  with  the  Hungarians, 
gain  ft  the  to  rePr€^s  the  overgrown  power  of  the  Turks,  and  prevent 
Turkifh  the  weftern  parts  6f  the  world  from  being  totally  over- run 
powers.  by  them  ;  and  into  this  alliance  Scanderbeg  was  foon  drawn, 
notwithftanding  his  treaty  with  Mohammed  already  men¬ 
tioned.  The  Hungarians  invaded  the  Turkifh  dominions 
on  the  weft  fide,  defeated  fome  troops,  and -carried  oft 
Thenar  20*000  ^aves  :  tJie  v^etians  invaded  the  Mojea,  where  they 
carried  on  mac*e  ^omc  conquefts,  but  were  foon  obliged  to  abandon 
with  vari-  them  :  however,  they  recovered  the  bland  of  Lemnos  ;  but 
CU}  fiicccfs . being  defeated  in  two  engagements  at  land,  they  were  obli¬ 
ged  to  folicit  afti fiance  from  France,  Germany,  and  Spain. 
Having  obtained  confiderable  fupplies  from  thofc  parts, 
they  again  entered  the  Morea  ;  but  meeting  with  ftill  worfe 
iiiQcefs  than  before,  they  applied  for  afMance  to  Matthias 
the  foil  of  John  Hunniades  king  of  Hungary.  Matthias 


willingly  made  another  incurfion  into  the  Turkifh  dominions,  Turkey. 

ravaged  Scrvin,  and  carried  off  a  vaft  number  of  prifoners - v-"—* 

with  a  great  booty. 

In  the  mean  time,  Mohammed,  fearing  left  Scanderbeg 
fhould  be  declared  generalifiimo  of  the  Chriftian  forces,  fent 
to  him,  defirntg  a  renewal  of  the  league  between  them.  But 
this  being  refilled,  the  war  wa9  renewed  with  the  utmofl  vi¬ 
gour.  Many  Turkifh  armies  were  fent  againft  this  hero  ;  but 
they  were  utterly  defeated  and  difperfed,  till  the  year  1466,  * 

when  by  his  death  the  fultan  was  freed  from  the  mod  for- 
midable  enemy  he  had  ever  encountered. 

The  death  of  Scanderbeg  was  followed  by  the  entire  re- Epirus  and 
duftion  of  Epirus  and  Albania.  The  Venetians  in  1 Albania  re  - 
defeated  the  Turks  in  a  pitched  battle;  but  were  driven duce^‘ 
out  of  Negropont,  at  that  time  the  flrongeft  city  in  Europe; 
after  which  they  entered  into  an  alliance  with  Ferdinand 
king  of  Naples,  Lewis  king  of  Cyprus,  and  the  grand  ma¬ 
fter  of  Rhodes,  at  the  fame  time  that  they  fent  ambaifadors 
to  Uzun  Haffan  king  of  Perfia,  in  order  to  perfuade  him 
to  attack  the  Turkifh  dominions  on  the  eaft  fide.  Moham-T, 
med  did  not  lofe  his  courage  at  the  number  of  his  enemies  ;  tia’fs 
but  having  defeated  the  Perfians,  reduced  the  Venetians  togedtofuc 
fuch  diflrefs,  that  they  were  obliged  to  conclude  a  treaty  in  Hr  peace, 
1479- 

In  1481  the  war  was  renewed,  and  the  city  of  Rhodes 
befieged,  but  without  fuccefs  ;  however,  the  city  of  Cepha- 
lonia  was  taken  from  the  Venetians,  Italy  invaded,  and  the  r6 
city  of  Otranto  taken.  .  This  was  the  laft  of  the  exploits  ofDeath  of 
Mohammed  II.  who  died  this  year  of  the  gout,  and  wasSultan  Mo— 
fucceeded  by  his  fon  Bayezid,  or  Bajazet  II.  Under  this hanimed- 
prince  a  war  commenced  with  the  Mamnlukcs  of  Egypt, 
which,  under  his  fucceffor  Selim  I.  ended  in  the  total  fnb- 
jedtion  of  that  country.  Bajazet,  however,  greatly  facili-  r7 
tated  Selim’s  conqueil  by  the  redu&ion  of  Circaffia,  whence 
the  Mamalukes  .  drew  their  principal  refources.  Cara-o^Se*  * 
mania  and  Croatia  were  totally  reduced;  the  cities  of  Le-  Turks, 
panto,  Modon,  and  Durazz,  taken  by  the  Turks,  though 
the  Venetians  recovered  Cepbalonia  ;  Syria  on  the  eaft,  and 
Moldavia  on  the  weft,  were  invaded  and  ravaged  by  the  vic-PeaclS 
torious  armies  of  the  fultan  ;  till  at  laft  a  peace  was  concluded daded™'" 
with  the  European  powers  in  1503.  19 

The  year  1509  is  remarkable  for  a  dreadful  earthquake Earth- 
at  Conftantinople,  which  overturned  a  great  number  0fclaakes  ard 
houfes,  and  deftroyed  13,000  people;  being  alfo  followed cS anti- 
by  an  epidemic  diftemper,  which  carried  oft  great  numbers,  nople. 
About  this  time  alfo  the  fultan,  finding  the  infirmities  of  old  20 
age  drawing  on,  and  being  defirous  of  palling  the  remain-  ?u,tan  Ba- 
der  of  his  days  in  quiet,  rdolvcd  to  refign  thelhrone  to  hislonrfn- 
tldeft  fon  Achmed.  .  But  having. engaged  in  this  affair  w/thfigiiing  in 
too  great  precipitation,  and  before  tie  had  gained  over  thefav‘,ur  °f 
grandees,  his  fecoud  ion  Selim,  whom  he  hW  made  gover-ris  eIckft 
nor  ot  Trabezond,  hallily  crofting  the  Euxine  lea,  dethro-  °n‘2I 
ned  and  put  to  death  his  father,  in  the  year  15 «  2.  (s  depofed* 

The  new  emperor,  who  had  not  fcrupled  to  fncrifice  hisantl  put  to 
fatlier  to  his  ambition,  did  not  hefitate  at  eftabHihin-r  him.  fea'h  hy 
felfon  the  throne  by  the  death  of  his  brother  alfo.  Accord- 
ingly,  as  Achmed,  knowing  he  could  be  nowhere  Lfe,  re¬ 
vived  to  ftand  on  his  defence,  Selim  with  a  powerful  army 
marched  againft  him  ;  and  having  defeated  the  few  forces  of 
his  brother,  took  him  prifoner,  and  put  him  to  death. 
vmg  thus  lecured  himielf,  he  ntarched  againft  the  Perfians,  feats  the** 
whom  he  overthrew  in  a  great  battle  ;  after  which  he  took  Perfiam, 
the  city  of  I  aurus  ;  made  fome  other  conquefts  ;  and  ha  vino  anc*  reduce3> 
fecured  tranquillity  on  the  eafteni  fide  of  his  dominion^1 eyi>U 
turned  his  arms  againft  Sultan.  Gauri  of  Egypt.  Him  he 
reduced  111  the  manner  related  under  the  article  Egypt,  n  ^ 

1 01.  His  farther  defigns  of  conqueil  were  fruftrated  by  hi^  1 
death,  which  happened  in  the  year  15 1.9, 
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Turkey.  STirrt  was  fucceeded  by  his  fon  Solyman'  I.  fumamed  Ka- 
’w— -v™~'  mini*  or  The  Lawgiver ,  who  proved  no  lefs  ambitious  and 
1sfucceed«d  wa-Ake  th?*n  h*8  ^at^er*  Having  defeated  and  killed  the 
by  Solyman  governor  of  Damafcus,  who  had  rebelled  againft  him,  he  at- 
a  warlike  .aeked  the  European  princes  with  a  defign  to  extend  his  do¬ 
minions  as  far  to  the  well  ward  as  he  pofieffed  to  the  eafl- 


prmc 


ward  of  his  capital.  In  1520  he  fet  out  with  a  great  army 


'  *5 
The  city  of 
Rhodes  ie- 
duced. 


to  conquer  Hungary.  The  city  of  Belgrade  v/as  immedi¬ 
ately  in  veiled,  and  in  a  iliort  time  taken.  Rhodes  alfo  be¬ 
ing  attacked  by  a  great  force  by  fea  and  land,  was  obli¬ 
ged  to  fnbmit,  after  a  moil  defperate  refiftance,  as  is  related 
under  that  article,  n°  33.  et  feq . ;  and  Solyman  entered  the 
city  in  triumph  on  Chriftmas  day  1522.  His  conquells 
for  fome  time  were  ilopped  by  a  rebellion  in  Egypt  ; 
26  but  this  being  foon  quafhed,  the  war  with  Hungary  was 
The  king  renewed  in  1525.  King  Lewis  having  rafhly  enga- 
of  Hungary  gecj  the  Turkifh  army  of  200,000  men  with  only  25,000, 
was  utterly  defeated,  himfelf  drowned  in  a  ditch,  and 
his  whole  army,  excepting  a  few  horfe,  cut  in  pieces. — 
This  defeat  was  followed  by  the  furrender  of  Bnda,  which, 
however,  the  Hungarians  retook  in  1528  ;  but  next  year 
it  was  again  taken  by  the  Turks,  and  foon  after  both  the 
Moldavias  fubmitted  to  their  jurifdidlion.  The  city  of  Vi- 

being  reduced  to 
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cnna  was  ^ien  ^lve^ec^ :  ^ut  arter  being  reduced  to  the 
ouf fuccefs." f, reatc h  ftraits,  the  fultan  was  obliged  to  abandon  the  fiege 
by  the  coming  on  of  the  autumnal  rains ;  which,  however, 
he  did  not  without  barbaroufly  mafiaciing  all  his  prifoners. 

The  raifing  the  fiege  of  Vienna  was  followed  by  an  en¬ 
tire  repul fe  of  the  Turks  from  the  German  territories  :  on 
which  Solyman,  refolving  to  extend  his  dominions  on  the 
eafl,  fubdued  the  country  of  Georgia,  and  made  himfelf  ma¬ 
ker  of  the  city  of  Bagdad  ;  at  the  fame  time  that  his  admiral, 
the  celebrated  Barbarofla,  ravaged  the  coalts  of  Italy,  and 
took  the  cities  of  Biferta  and  Tunis  in  Africa.  But,  in 
1536,  lie  was  obliged  to  retire  before  Charles  V.  of  Spain, 
who  retook  the  city  of  Tunis.  Solyman,  to  revenge  this  dit- 
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Tunis  re- 

Charles  V.  grace,  fufpended  for  a  time  the  war  in  Perfia,  in  order  to 
turn  all  his  forces  againft  Italy :  but  while  this  country  was 
in  danger  of  being  totally  overwhelmed,  a  Venetian  captain 
having  rafhly  taken  and  funk  fome  Turkifh  veffels,  Solyman 
changed  his  defign  of  attacking  Italy  into  that  of  chaftifing 
the  Venetians.  However,  after  fome  trifling  encounters,  a 
peace  was  concluded  in  1540. 

Hungary  This  year  the  war  was  renewed  in  Hungary  :  the  tranf- 
reduced  to  aftions  were  very  unfortunate  for  the  Chriflians,  and  ended 
a  Turkifh  [n  the  entire  reduction  of  the  kingdom  to  a  Turkifh  pro¬ 
vince.  The  kingdom  of  France,  being  oppreffed  by  its 
enemies,  entered  into  an  alliance  with  Solyman,  who  was 
now  grown  fo  powerful,  that  the  whole  European  powers 
feemed  fcarce  able  to  refill  him.  However,  in  156*;,  he 
was  baffled  by  the  knights  of  Malta,  as  is  related  under 
that  article  ;  and  in  1566  an  end  was  put  to  his  ambition 
fuccefsfully  an(j  ys  conquefts  by  death. 

Solyman  was  fucceeded  by  his  fon  Selim  II.  fumamed 
32  MeJ,  or  “  The  Drunken.”  Under  him  the  empire  at  firft 
Account  of  nothing  of  its  luflre  ;  but  in  1571  the  maritime  power 
the  battle  of  ^  the  Tu,ks  was  almofl  entirely  deflroyed  at  Lepanto, 
X.epanto.  vvkere  c£e  the  moft  remarkable  fea-engagements  mention¬ 
ed  in  hiflory  took  place.  The  Chtillian  fleet  was  command¬ 
ed  by  Doria  the  Venetian  admiral ;  and  confided  of*  78  Spa- 
nifli  and  3  Maltefe  galleys,  under  Don  John  of  Auftria,  na¬ 
tural  fon  to  the  emperor  Charles*  V.  JBefides  thefe,  under 
Venieri,  a  Venetian  officer,  were  108  galleys,  6  galleafles, 
2  tall  fhips,  and  a  great  many  fmall  galliots.  Colonna,  a 
"  kinfman  of  the  pope,  had  alfo  12  of  his  galleys  under  his 
command.  On  board  this  fleet  were  20,000  good  foldiers, 
many  of  them  perfons  of  great  quality,  who  went  volunteers 
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in  the  expedition.  Though  the  Turkifh  fleet  conflfted  of  Turkey. 
335  fail,  the  mod  experienced  officers  were  againd  fighting  — y*— 
at  that  time,  confidcring  the  great  flrength  of  the  confede¬ 
rates,  and  that  there  was  no  neceflity  for  an  engagement. 

But  the  opinion  of  Ali  Pafha,  the  chief  admiral,  who  was 
for  a  battle,  prevailing,  Parteu  Pafha,  the  next  in  command, 
took  on  board  12,000  janifaries  and  fpahis,  drawn  out  of 
the  neighbouring  garrifons ;  befides  4000  other  foldiers. 

Then  putting  out  of  the  gulf,  the  fleet  fleered  their  courfe 
for  the  ifle  of  Corzalates,  of  old  Echinates,  half-way  between 
Eepanto  and  Patras ;  and  the  Chriflians  moving  towards 
them,  both  fleets  came  in  fight,  06lober  7.  afternoon. 
Hereupon  Don  John,  having  ordered  the  great  enfigns  of 
the  confederates,  which  was  the  fignal  for  engaging,  to  be 
hoifled,  clad  in  armour,  went  in  liis  long  boat  to  encourage 
the  fe.veral  fquadrons  of  the  centre  under  his  command  5 
while  Doria  did  the  like  in  the  right  wing,  and  Barbadico, 
the  Venetian  proveditor-general,  in  the  left. 

Th<Sf  fignal  was  no  fooner  given,  than  the  Turks,  with  a 
hideous  cry,  fell  on  fix  galleafles  which  lay  at  anchor  near 
a  mile  a-head  of  the  confederate  fleet ;  but  thofe  fhips  fired 
fo  brifkly  on  them,  firfl  from  their  forecaftles  and  then  as 
they  pafled  by,  fo  galled  their  galleys  with  whole  broad- 
fides,  that  feveral  of  them  were  funk,  which  made  the  red 
bear  farther  off.  The  wind  likewife  chopped  about  to  the 
weft,  and  incommoded  the  Turks  with  the  fmoke.  How¬ 
ever,  they  foon  rallied  their  difordered  fquadrons,  and  came 
on  with  furprifmg  refolution.  The  adlion  w?s  continued 
for  feveral  hours  with  equal  bravery  on  both  tides ;  but  vic¬ 
tor)’'  at  lafl  declared  for  the  confederates.  ^ 

The  number  of  Turks  flain  in  this  famous  naval  fight  The  Turks 
could  not  with  certainty  be  known.  An  author  who  wrote  defeated 
an  account  of  this  war,  makes  their  number  32,000  befides 
prifoners,  who  were  about  3500.  The  galleys  taken  from 
them  amounted  to  16 1.  Forty  more  were  funk  or  burnt ; 
and  of  galliots,  with  other  fmall  veffels,  about  60  were  taken.  34 
Notwithflanding  the  prodigious  lof$  fnflained  by  theHttlead- 
Turks  on  this  oecafion,  the  confederates  reaped  but  little  ^anta?L 
advantage  from  this  vidory  ;  and  next  year  Kilij  Ali  Pa- the  Chri- 
fha,  who  had  fucceeded  to  the  pod  of  high  admiral,  fitted  Rians  from 
out  a  fleet  of  250  galleys,  with  which  he  ravaged  the  coaftsd16  victory, 
of  Chriflendom  wherever  he  came,  and  maintained  his  ground 
fo  well,  that  the  confederates  could  never  gain  the  lead  ad¬ 
vantage  over  him.  ^ 

The  Turkifh  power  from  this  time,  however,  began  to Oecilne of’ 
decline.  The  progrefs  of  civilization  being  much  more  the  Turkift 
quick  among  the  weflern  nations,  and  their  improvements  power, 
in  the  art  of  war  very  confiderable,  the  Turks  found  it  not 
only  impofiible  to  extend  their  dominion  over  Germany,  but 
even  a  matter  of  fome  difficulty  to  withfland  the  power  of 
the  weflern  princes.  During  the  remainder  of  the  reign  of 
Selim,  the  war  was  carried  on  in  Hungary  with  little  advan¬ 
tage  on  either  fide  ;  but  under  his  fncceflor,  fultan  Morad 
III.  the  Turks  met  with  feveral  fevere  checks  from  the  Ger¬ 


mans. 

In  1594,  Mohammed  II T.  having  fucceeded  his  father 
Morad,  deflroyed  his  19  brethren,  in  order  to  feenre  himfelf 
on  the  throne  ;  and  for  the  fame  reafon  canfed  10  of  his 
father’s  wives  and  concubines  to  be  thrown  into  “the  fea,  left 
any  of  them  fhould  prove  with  child.  J  he  emperor  Ro-  CorfeLre* 
dolph  II.  having  entered  into  a  confederacy  againfl  him  with  ^ 
the  princes  of  Tranfylvania,  Walachia,  and  Moldavia,  de-thern. 
feated  the  Turks  and  their  Tartar  auxiliaries  in  feveral  en¬ 
gagements,  and  took  many  cities ;  while  fo  grievous  a  fa¬ 
mine  and  plague  raged  in  Hungary,  that  of  85,000  Tartars  ,  3^ 
who  had  entered  the  country  the  year  before,  fcarce  8ocot{jnes0f  ^5 
remained  alive.  This  was  followed  by  new  misfortunes ;  fo Turks. 

that 
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tint  in  the  year  following  the  Turks  were  entirely  driven 
*  out  of  Tran  fy  I  vania,  Moldavia,  and  Walachia. 

In  1621,  under  Othman  or  Ozman  II.  we  find  the 
Turks  firit  engaged  in  a  war  with  Poland  ;  but  a  peace  was 
concluded  the  fame  year ;  the  chief  article  of  which  was, 
The  Poles  that  the  Poles  fhould  have  a  free  trade  in  the  Turkifh  do- 
firil  allow-  minions,  and  that  for  this  their  merchants  fhould  pay 
e  l'r  rk^  iqj°°°  fe quins.  The  Turkifh  affairs  continued  pretty  much 
t0  40 ay  in  the  fame  way  till  the  year  1673,  when  a  dreadful  war 
War  with  broke  out  with  Germany,  Ruffia,  and  Poland,  whofe  army 
was  at  that  time  commanded  by  the  celebrated  John  Sobi- 
elki.  The  year  before,  hoflilities  had  commenced  on  ac¬ 
count  of  the  Poles  having  endeavoured  to  detach  the  Cof- 
facks  from  their  allegiance  to  the  fultan  At  this  time 
the  Turks  were  fuccefsful,  through  the  diffenfions  which 
reigned  among  the  Poles  ;  and  the  latter  were  obliged  to 
4r  pay  an  annual  tribute  of  20,000  rixdollars,  and  to  deliver 
The  Poles  up  48  towns  and  villages  in  the  territory  of  Kaminieck. 
defeate  However,  the  articles  of  this  treaty  were  never  executed; 
and  become  ,£7  ^  the  flates  of  Poland  fent  a  letter  to  Kyoprili 

Ahmed  Pafha,  the  vizir  at  that  time,  informing  him  that 
they  confidered  as  null  the  conditions  of  the  treaty,  being 
concluded  without  their  confent,  and  that  they  would  ra¬ 
ther  fuffer  death  than  fubmit  to  the  infamy  of  paying  one 
fingle  farthing  by  way  of  tribute.  On  this  the  iultan,  Mo¬ 
hammed  IV.  determined  to  take  a  fevere  revenge  on  their  per- 
ranfy  the  out  a  great  army  ;  blit  was  entirely  defeated, 

fCa  with  the  lofs  of  20,000  men  killed  on  the  fpot,  all  the  bag¬ 
gage,  25,000  waggon  loads  of  provifion  and  ammunition, 
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The  Turks  and  2000  purfes  of  money  for  paying  the  army.  Soon  af- 
defeated,  t€r  vj£\ory?  John  was  proclaimed  king  of  Poland  :  but 
concluded.  iuBje&s,  jealous  of  his  glory,  refufed  to  fiipport  him  pro¬ 
perly  in  p»*ofecutin»  his  advantage  ;  fo  that,  four  years  af¬ 
ter,  a  treaty  was  concluded,  by  which  the  Poles  for  ever  re- 
figned  their  pretenfions  to  Kaminieck  and  to  the  dominion 
^  of  the  Coffacks  in  Podolia. 

The  Turks  But  though  peace  was  thus  made  with  Poland,  the  war 
and  Tuna  swas  carried  oq  very  unfucopfsfully  with  Rufiia.  In  1678, 
^ an  arm^  ^ie  Tartars  was  entirely  cut  in  pieces  or  taken 

^  u  near  the  city  of  Cherin  ;  which  fo  intimidated  another  army 
of  40,000  Turks,  who  had  waited  for  the  arrival  of  thefe 
auxiliaries,  that  they  thiew  away  their  arms,  and  fled  with¬ 
out  flopping  till  they  had  croffed  the  river  Bog.  This  de¬ 
feat  inclined  the  fultan  to  peace  ;  but  the  negotiations  pro¬ 
ving  ineffectual,  he,  in  1679,  again  fent  a  powerful  army  of 
80,000  Turks,  30,000  Tartars,  and  4000  CofTacks,  under 
the  command  of  the  vizir,  to  retrieve  his  lofi  honour.  This 
army,  however,  fucceeded  little  better  than  the  former  :  for 
the  vizir  was  defeated  in  feveral  engagements  ;  and  at  laft, 
according  to  cuftom,  put  to  death  on  account  of  the  bad 
fuccefs  of  the  war.  In  1684  the  Venetians  again  declared 
war,  while  the  Poles  and  Germans  continued  their  lioftilities 
with  the  utmoft  violence.  The  Turks  were  forced  to  yield 
to  the  fuperior  fortune  and  valour  of  their  adverlaries  ;  they 
were  defeated  in  a  great  number  of  engagements,  and  loft 
many  places  of  importance.  In  fhort,  their  affairs  feemed 
^  to  be  totally  going  to  wreck,  when,  in  1688,  they  were  re- 
The  Turk  trieved  by  the  new  vizir  Ahmed  Kyoprili,  a  man  o'-  great 
ilk  'Saira  ikill  and  experience  in  war,  as  well  as  of  the  moil  upright 
and  blamelefs  chara&er.  Having  prevailed  in  the  divan  to 
have  the  war  carried  on,  he  applied  his  whole  care  to  the 
raifing  of  an  army,  and  providing  warlike  (lores.  But  find- 
the  people  everywhere  intimidated  and  unwilling  to  oppofe 
the  enemy,  the  treafury  exhaufted,  and  an  univerfal  langour 
He  roufes  prevailing,  he  made  a  new  kind  of  proclamation,  in  which  he 
the  entbu-  told  the  people,  that  “  as  he  found  it  neceffary  to  truft  the 
Mini  of  thecommand  of  the  army  againftthe  haughty  Germans  to  none 
but  himfelf,  fo  he  would  not  employ  in  this  expedition  any 
Vojl.  XVIII.  Part  II. 
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foldier  forced  into  the  fervice ;  knowing  that  the  will  was  Turkey, 
of  more  value  with  God  than  the  deed  ;  that  he  would  only 
put  the  Muffulmans  in  mind,  that,  by  the  precepts  of  God 
and  his  prophet,  every  one  is  commanded  neither  to  avoid 
martyrdom,  nor  to  defpair  of  fuccefs  apainft  infidels,  &c. 

Having  thus  once  roufed  the  enthufiafm  of  the  common  peo¬ 
ple,  they  flocked  in  great  numbers  to  his  ftandard ;  after 
which,  having  reformed  many  abufes  both  in  the  civil  and  mi¬ 
litary  departments,  he  led  them  againft  the  enemy.  The  good 
effedls  of  his  reformations  were  evident.  Great  numbers  of 
the  enemy  were  cut  off,  and  almoft  all  the  important  places  ^ 
taken  which  had  been  loft  before,  when,  in  1691,  he  was  [s  at  laft 
defeated  and  killed  by  the  Germans  at  Ifiaukamen.  After  dr  ieared 
his  death  the  Turkifh  affairs  again  fell  into  diforder  ;  and, an<i  kllicd, 
though  the  utmoft  efforts  were  ufed  by  fucceeding  vizirs, 
no  progrefs  could  be  made  ;  and,  in  Z 69 7 ,  a  prodi  gious  50 
overthrow  was  given  them  by  Prince  Eugene  atZenta.  At  ^eacc  con- 
laft,  in  1698,  all  parties  being  weary  of  filch  an  expenfivec*uUCC** 
and  ruinous  war,  a  pacification  took  place  at  Carlowitz,  but 
on  different  terms  with  the  different  nations  who  had  been 
at  war  with  the  Turks.  The  emperor  made  a  truce  for  25TVms 
years,  upon  condition  that  all  Tranfyivania  fhould  be 
figred  to  him:  the  city  of  Temefwaer  was  to  be  reftoied  toro^em^e" 
the  Turks,  and  the  navigation  of  the  Teiffe  and  Maros  ri¬ 
vers  be  free  to  both  nations ;  that  the  country  between  the 
Danube  and  the  Teiffe,  called  Bachhak,  remain  in  the  em¬ 
peror’s  hands  ;  that  the  boundary  of  the  eaftern  part  of  Hun¬ 
gary,  belonging  to  the  emperor,  fhould  be  a  rT lit  line  drawn 
from  the  mouth  of  the  Maros  towards  the  banks  of  the  l  iver 
Teiffe  to  the  mouth  of  the  Boffut,  where  it  falls  into  the 
Saave  ;  that  towards  the  fonth  the  Saave  fhould  part  the 
Turkifh  from  the  Imperial  limits,  till  it  receives  the  Unna  ; 
and  that  no  new  caftles  befides  Belgrade  and  Peterwaradin 
fhould  be  ere&ed,  or  old  ones  fortified,  anywhere  within 
thefe  boundaries.  ^ 

The  Ruffian  ambaffador  made  a  truce  only  for  two  years,  Wi^h  the 
upon  the  foot  of  each  party  poffeffing  what  he  had  taken.  Pvufilans. 
The  Poles  made  a  truce  on  the  like  terms  with  the  fultan ; 
namely,  that  they  fhould  have  Kaminieck,  Podolia,  and  U- 
krania,  reftored  to  them,  in  the  fame  extent  as  poffeffed  by 
them  before  fultan  Mohammed’s  firft  expedition  into  Po¬ 
land ;  and,  on  the  other  hand,  refign  Soczava,  Nemoz,  and  53 
Soraka,  in  Moldavia,  to  the  Turks.  The  Venetians  obtain- With  the 
ed  thefe  conditions  :  that  all  the  Morea,  as  rar  as  Hexami-  Venetians, 
los,  fhould  belong  to  them  ;  and  that  the  firm  land,  with  Nau- 
paktum  (or  Lepanto),  Prevefa,  and  the  caflle  of  Romania, 
which  had  been  demolifhed,  fhoull  be  reftored  to  the  Turks; 
that  the  bay  of  Corinth  fhould  be  common  to  both,  and  the 
Venetians  poffefs  Lenkade  with  the  adjacent  lflands.  The 
yearly  tribute  paid  by  the  iflands  in  the  Archipelago  to  the 
Venetians  wss  to  be  abolifhed  ;  and  Z  tkinth  to  be  declared 
free  from  the  like  burden  by  the  Turks.  In  Dalmatia, 

Knin,  Cing,  Kiklut,  Verlika,  Duare,  and  Vergoraz,  were 
to  be  )fft  to  the  republic,  and  fixed  as  the  boundaries  of 
their  dominions  on  that  fide.  The  Ragufians  were  to  con¬ 
tinue  free,  and  the  Venetians  to  retain  the  caftles  of  Caftle- 
11  novo  and  Rifar.o,  with  v/hat  they  poffeffed  in  the  nei  >h- 
bourhood.  Both  parties  were  allowed  to  fortify  their  bor¬ 
ders  with  new  fortreffes  ;  or  to  repair  thofe  which  were  de¬ 
cayed,  excepting  Naupaktum,  Pievefa,  and  the  caftle  of  Ro¬ 
mania  before  mentioned.  54 

From  the  conclufioii  of  the  peace  of  Carlowitz  to  theTmfeiflt 
year  1769,  nothing  very  remarkable  occurs  in  the  I’urkifli^'.^J® 


he  year 


people. 


hiflory,  excepting  their  recovery  of  the  Morea  from  the  ^5^ 
Venetians  by  the  treaty  of  Paffarowitz.  (See  the  article  Ve¬ 
nice).  Their  war  with  the  Ruffians  under  Peter  the  Great 
has  Teen  taken  notice  of  under  the  article  Russia  ;  thofe 
afterwards  with  Persia,  under  that  article.  None  of  thefe, 
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Indeed,  were  of  any  great  confequence  ;  but,  In  1769,  a  war 
commenced  vvitlr  Rtiflia,  which  threatened  the  Ottoman  em¬ 
pire  with  definition,  and  which  has  given  it  fuch  a  fevere 
check  as  it  can  fcarcely  recover.  The  origin  of  this  war 
is  given  under  the  article  Poland,  n°  101  5  and  during  the 
courfe  of*  it,  an  almoil  uninterrupted  train  of  fuccefs  attend¬ 
ed  the  Ruffian  arms. — About  the  end  of  March  1769,  a 
body  of  Ruffian  troops  made  themfelves  mailers  of  the  im¬ 
portant  fortrefs  of  Afoph,  at  the  mouth  of  the  river  Don. 
In  the  end  of  April,  prince  Gallitzin,  commander  in  chief 
of  the  Ruffian  army  on  the  frontiers  of  Poland,  paffed  the 
river  Niefter,  hoping  to  take  the  fortrefs  of  Choczim  by  fur- 
prife  ;  but  being  difappointed,  he  was  obliged  to  return. 
Near  the  beginning  of  July,  however,  he  again  paffed  that 
river,  and  on  the  13th  attacked  and  defeated  the  van  of  the 
TheTurks  grand  vizir’s  army,  confuting  of  about  70,000  or  60,000 
defeated.  men.  Thirteen  thoufand  of  the  fugitives  entered  Choc¬ 
zim  ;  which  was  next  day  in  vetted  by  the  Ruffians :  but 
they  were  at  la  ft  obliged  to  raife  the  fiege  and  repafs  the 
Niefter  ;  which  they  could  not  effeCt  without  confiderable 
lots. 

In  the  mean  time,  both  the  Ottoman  and  Ruffian  courts 
58  were  difpleafed  with  the  conduct  of  their  generals.  The 
The  Turk-  Turkifh  grand  vizir  was  deprived  of  his  command,  and  af- 
headetT  ^"terwards  beheaded  ;  and  was  fuccecded  by  Moldovani  Aga 
Pacha,  ?.  man  of  a  bold  and  enterprifing  fpirit.  On  his 
firft  taking  the  command  of  the  army,  finding  it  impoffible 
to  fubfift  where  he  was,  he  attempted  to  force  a  paffage 
over  the  Niefter  ;  but  being  three  times  repulfed  with  great 
lofs,  lie  made  a  precipitate  retreat  towards  Bender,  at  the 
fame  time  drawing  the  troops  out  of  Choczim,  which  the 
Ruffians  immediately  took  poffeffion  of. 

Prince  Gallitzin  was  now  fuperfeded  by  general  Rornan- 
zow,  who  took  the  command  of  the  army  on  the  29th  of 
September.  Soon  after  Ids  arrival,  he  received  news  of  the 
fuccefs  of  general  Elmpt,  who,  with  a  body  of  10,000  men, 
TafTy106  °  ^ad  red°ced  the  province  of  Yaffy.  He  inverted  Bender ; 

but  finding  the  feafon  of  the  year  too  far  advanced,  he  foon 
withdrew  his  troops,  and  put  them  into  winter- quarters. 

Ur, fuccefs-  This  firft  campaign  had  proved  fo  unpropitions  to  the 
fuDie^otia-  Turkifh  affairs,  that  the  court  would  gladly  have  concluded 
a  peace,  if  they  could  have  obtained  it  upon  honourable 
terms  ;  but  the  Ruffians  infilling  upon  the  entire  ceflion  of 
Moldavia  and  Yvralachia  as  a  preliminary  article,  the  nego¬ 
tiations  Came  to  nothing.  A  new  campaign  was  therefore 
refolved  on  ;  and  this  proved  frill  more  unfuccefsful  than  be¬ 
fore.  The  grand  Ruffian  army  under  general  Roman zow 
paffed  the  Niefter  in  the  month  of  May  177 o  ;  and,  having 
affembled  at  Choczim  on  the  3d  of  June,  marched  towards 
f  ?  Pruth  :  at  the  fame  time,  their  fecond  army,  commanded  by 
Bender  in-  general  Panin,  arrived  before  Bender.  The  plan  of  opera- 
verted.  tion  was,  that  the  latter  fhould  form  the  fiege  of  Bender,  and 
63  Romanzow  fhould  cover  it. 

TheTurks  On  the  18  th  of  July,  general  Roman  zow  attained  an 
^rs  defeat  80,000  Turks  and  Tartars,  commanded  by  the 

td  by  Ge-  Khaa  Crimea,  and  ftrongly  intrenched  on  an  almoft  in- 
nerai  Ro-  acccffible  mountain,  forced  their  intrenchments,  and  obliged 
nianzow.  them  to  flee  in  the  utmort  confufion,  leaving  an  immenfe 
quantity  of  ammunition  and  provisions,  See.  in  their  camp  ; 
which  they  totally  abandoned  to  the  viCtots. — After  this 
\idtory,  the  Ruffian  general  pufhed  on  towards  the  Danube; 
The  grand  and  on  the  2d  of  Aaguft  attacked  another  Turkifh  army, 
vjzir  de-  commanded  by  the  grand  vizir  in  perfon,  and  totally  defeat- 
feared  wtthe(j  making  himfelf  marter  of  their  camp,  ammunition,  142 
daughter.  Pieces  °*F  Cannon,  anc  above  7  00  carriages  loaded  with  pro- 
vifions.  he  lof?  of  the  Turks  on  this  occafion  was  not 
reckoned  lefs  than  40,000  men,  and  fome  acc  unts  railed  it 
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trefs  of  Killa  Nova,  at  the  moft  northerly  mouth  of  the  Da-  Turkey, 
nube,  furrendered  by  capitulation  ;  and  likewife  that  of  Ac- 
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to  6q,ooq.— During  the  couife  of  this  fummer  alfo,  the  for- 


kerman,  or  Bialogorod,  near  the  mouth  of  the  Niefter.  Ben--  65 


der  was  taken  by  {form  on  the  27  th  of  November ;  and  the  ken,  and  * 
Ruffians,  enraged  at  the  obrtinate  refiftance  they  had  met  the  inhabit 
with,  made  a  terrible  daughter  of  their  enemies.  It  was  v?uu 
computed  that  30,000  Turks  perifhed  on  this  occafon.  ThciaCre^* 
fortrefs  of  Brailow,  fituated  on  the  northern  fide  of  the  Da¬ 
nube,  was  inverted  on  the  26th  of  September  ;  and  the  gar-  66 
rifon  were  fo  much  intimidated  by  the  taking  of  Bender,  Vaft  nuni. 
that  they  abandoned  the  place,  and  molt  of  them  were  drown- ^er  °fcan* 


ed  in  croffing  the  river. — During  this  campaign,  it  was  rec- 11011  ta^*cn 


koned  that  the  Ruffians  took  1000  pieces  of  cannon  from  Hans, 
their  enemies.  67 

This  year  alfo  a  Ruffian  fleet  of  16  or  18  fhips  entered  4.  Ruffian 
the  Mediterranean,  and  landed  a  body  of  troops  on  the 
rea.  Thefc  being  joined  by  the  Greeks,  committed  great on  theMy! 
cruelties  on  the  Turks,  and  made  themfelves  mafters  of  almoft  rea. 
the  whole  country.  At  laft,  however,  the  Porte,  notwith- 
ftanding  their  bad  fuccefs  in  other  parts,  found  means  to  fend, 
a  force  into  the  Morea  fufficient  to  overpower  the  Ruffians. 

The  Greeks  now  differed  in  their  turn  ;  and  the  Ruffians, 
hearing  that  a  Turkifh  fleet  had  paffed  the  Dardanelles, 
abandoned  the  Morea,  and  failed  to  meet  their  ant  ago  niffs.  Cl 

A  battle  enfued,  in  which  the  Turks  were  defeated;  and  piey 
having  imprudently  retired  into  a  neighbouring  harbour,  theyjjT^f^ 
were  next  day  entirely  deflroyed  by  the  Ruffian  fire- fhips,  QeeU 
except  one  fhip  of  64  guns,  which  was  taken.  This  fleet 
confifted  of  15  fhips  of  the  line,  from  96  to  60  guns,  three 
large  frigates,  and  feven  large  armed  veffels,  befides  galleys. 

After  this  victory,  the  Ruffian  fleet  blocked  up  the  mouth 
of  the  Dardanelles,  interrupted  the  Turkifh  trade,  prevent¬ 
ed  the  carrying  of  provifions  to  Cpnftantinople  by  fea,  and 
raifed  contributions  from  moft  of  the  iflands  in  the  Archi¬ 
pelago.  .  69 

In  1771,  matters  did  not  at  firft  go  on  fo  fuccefsfully  on  The  Turk) 
the  part  of  the  Ruffians.  On  the  fide  of  the  Danube,  they^*Jin 
were  obliged  to  keep  on  the  defenfive.  Another  army,  un-  (  aii  ® 
der  prince  Dolgorucki,  had  better  fuccefs;  they  reduced  the 
whole  peninfula  of  Grim  Tartary  in  lefs  than  a  month,  though 
defended  by  an  army  of  50,000  men.  —  During  thefe  tranf-They  taka 
actions  the  Turks  made  themfelves  mafters  of  the  fortrefs  of^1^^, 
Giurgewo;  which  enabled  them  to  become  fo  formidable  onj7CJ.cra[ 
the  fide  of  Walachia,  that  prince  Repnin  durft  not  attack i^iTcn* 
them.  Upon  his  tefufal  to  do  fo,  he  was  deprived  of  his 
command;  which  was  given  to  General  Effen.  On  the  17th 
of  Auguft,  he  attacked  the  Turkifh  intrenchments;  but,  after 
a  defperate  engagement  of  four  hours,  was  defeated,  with  the 


lofs  of  upwards  of  3000  men. 


This  was  the  only  engagement  of  any  confequence  in  which 
the  Turks  had  proved  victorious  fince  the  beginning  of  the 
war  ;  and,  after  it,  their  ufual  bad  fortune  attended  them. 

In  confequence  of  their  victory,  they  determined  to  winter 
on  the  northern  fide  of  the  Danube,  which  would  have  been 
of  the  litmoft  fervice  to  them  ;  and  with  which  view  they  7! 
confiderably  reinforced  their  army  in  Walachia.  But  ge- 


neral  Romanzow,  by  a  train  of  mafterly  difpofitions,  not 


tted  by 


General 


only  thwarted  all  their  Rhemes,  but  furprifed  them  on  their  ^,(Xnan. 
own  fide  of  the  river.  They  had  divided  their  army  intozow- 
two  great  bodies,  which  were  ftationed  in  the  neared:  and 
moft  important  ports  on  the  Turkifh  fide  of  the  Danube.  TwJ>^urk] 
On  the  20th  of  OCtober,  one  of  thefe  bodies  was  fur p riled u[01l;j 
at  Tuliza  by  general  Weffman,  and  another  at  Maezin  by  tuuily  de* 
general.  Milarodowits-  The  event  was  the  fame  in  bothtcateu- 

places.  'The  intrenchments  were  forced,  the  I  urks  totally 

routed,  and  their  artillery,  ftores,  and  magazines  taken,  to¬ 
gether  with  the  two  towns  and  their  ca  files..  Next  day  ge¬ 
neral  Wei  (man  attacked  the  grand  vizir  himfelf,  with  the 
5  like 


T  U  It 


[  603  ] 


T  U  R 


Turkey. 


n 


mount 

mus. 


75 

They  fue 
for  peace. 


76 

Negotia¬ 
tions  bro¬ 
ken  off. 


77 


like  fuccefs,  The  intrenchments  were  forced,  a  vaft  quan¬ 
tity  of  artillery  taken,  and  likewife  the  town  and  caflle  of 
,Babadagh;  while  the  vizir,  with  the  remains  of  his  army, 
v^ir  de-  fled  30  mhes  to  feek  refuge  at  Mount  Hemus.  A  few  days 
feated,  and  afterwards  general  Eflen  defeated  another  body  of  Turks, 
driven  be-  anc]  retook  the  fortrefs  of  Giurgewo,  driving  the  enemy  to- 
7ond  tally  out  of  Walachia.  The  Ruffian  fleet  this  year  fpread 
ruin  and  defolation  through  the  defenceless  iflands  of  the  Ar¬ 
chipelago  and  the  coafts  of  Afia,  ftriking  terror  into  the  city 
The^T urks  Conitantinople  itfelf.  A  dreadful  peftilence  raged  this 

driven  out  year  in  the  Turkifh  army ;  and  in  the  autumn  broke  out  at 
<>f  Wala-  Mofcow,  where  it  defti  oyed  vaft  numbers. 
ch:a,  &c.  The  affairs  0f  the  Tmks  were  now  in  fuch  a  defperate 
condition,  that  they  very  eagerly  fued  for  peace.  The  only 
conditions  on  which  this  could  be  obtained,  however,  were, 
that  the  Crimea,  Budziac  Tartary,  and  all  that  vaft  trad  of 
country  on  the  coaft  of  the  Black  Sea,  as  far  as  the  north 
fhore  of  the  Danube,  fhould  continue  for  ever  under  the  do¬ 
minion  of  Ruflia  ;  that  the  Ruffians  (hould  enjoy  an  unlimi¬ 
ted  freedom  of  navigation  on  the  Black  Sea,  together  with 
the  poffdlion  of  the  city  of  Afoph,  on  the  mouth  of  the 
Don;  and  that  a  fum  of  money  fhould  be  paid  them  by  way 
of  indemnification  for  the  expences  of  the  war.  Thefe  terms, 
however,  were  rejected  ;  and  the  negotiations,  which  conti¬ 
nued  through  the  whole  year  1772,  at  laft  came  to  nothing. 
The  commiffioners  on  both  fides  retired  from  Btichareft,  the 
place  where  the  congrcfs  was  held,  011  the  2 2d  of  March 
1773.  For  fome  time  a  defultory  kind  of  war  was  carried 
on  between  detachments  from  the  two  armies.  But  as  this 
was  very  prejudicial  to  the  Ruffians,  who  could  net  be  fo  ea- 
fily  recruited  as  the  Turks,  about  the  middle  of  June,  Ro- 
Romanzow  manzow  made  preparations  for  paffing  the  Danube  with  the 

Ba!iube1C  £ranc*  ^-u^ian  arrn7>  confifting  of  87,000  men:  which, how- 
aiiU  e'  ever,  he  did  not  accomplifh  till  the  24th  ;  and  then  marched 
with  his  army,  in  large  divifions,  towards  the  city  of  Siliftria. 
lie  was  terribly  haraffed  on  his  march  by  large  bodies  of  the 
I  nrkifh  cavalry,  of  whom  the  grand  vizir  had  detached 
27,000  for  this  purpofe.  At  laft,  however,  they  arrived 
before  the  city,  which  was  ftrongly  fortified,  and  defended 
by  a  body  of  troops  confifting  of  about  24,000  men.  On 
A  Turkifh  the  29th  °f  June,  this  body  was  defeated  by  general  Weif- 
army  de-  man,  who  commanded  the  van  of  the  Ruffian  army,  and  forced 
to  retire  into  Siliftria.  The  grand  vizir  then  detached  50,000 
men  to  the  relief  of  the  place:  upon  this  the  Ruffians  found 
it  neceffary  to  retreat;  which  .was  not  accomplifhed  with¬ 
out  very  great  difficulty  and  lofs.  In  this  retreat  general 
Who  is  kil-  Wcifman  was  killed,  and  the  army  left  all  their  magazines 
kd-  behind  them. 

Many  other  fevere  confli&s  happened  this  campaign,  which 
proved  lefs  glorious  to  the  Ruffians  than  any  of  the  former 
ones.  In  1774,  however,  their  arms  were  attended  with 
better  fuccefs.  Romanzow’s  army  was  reinforced  by  40,000 
So  men;  and,  on  the  night  between  the  16th  and  17th  of  June, 
Tht  Turks  palled  the  Danube  in  fpite  of  all  oppofition.  A  continued 
ieries  of  engagements  then  happened  between  the  Ruffian  ge¬ 
nerals  and  d'fferent  bodies  of  the  Turks.  In  thefe  the  latter 
were  always  defeated;  and  at  laft  became  fo  much  difpirited, 
that  a  body  of  40,000,  or,  according  to  fome  accounts,  of 
70,000  Turks,  fled  at  the  firft  fight  of  a  body  of  their  ene¬ 
mies  greatly  inferior  in  number,  leaving  behind  them  all  their 
tents  and  baggage,  with  a  fine  train  of  braf3  artillery.  From 
this  time,  diforder,  mutiny,  and  difmay,  feized  all  the  Turk- 
ifti  armies,  and  they  abfolutely  retufed  to  face  their  enemies. 
They  plundered  the  baggage,  robbed  and  muidered  their  of¬ 
ficers,  deferted  by  thoufands,  taking  the  road  to  Conftanti- 
nople,  and  committing  every  kind  of  outrage  by  the  way. 

I  lie  mi  infers  of  ftate,  after  having  tried  all  methods  to  in¬ 
duce  this  lawlefs  crew  to  return  to  their  duty,  were  obliged 
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to  furnifh  them  with  vefiels  for  their  tra.ifportation  into  A-  Turkey.  ^ 
lia.  According  to  fome  accounts,  no  fewer  than  146,000  "T— % 
of  the  Turkifh  troops  deferted  in  this  manner.  Even  in  the  41^  ft 
grand  vizir’s  camp  at  Schunla,  mat  ters  went  on  in  the  fame  whole  ar- 
manner.  He  was  abandoned  by  his  whole  cavalry  ;  liis  Eu-mX  defert*« 
ropean  and  Afiatic  troops  quarrelled,  and  cut  cne  another  to 
pieces  before  his  face ;  and,  in  fhort,  the  vaft  army  he  com¬ 
manded  was  reduced  almoft  to  nothing.  The  Ruffian  gene¬ 
ral  did  not  fail  to  take  advantage  of  thefe  misfortunes.  He 
placed  the  different  divifions  of  his  army  in  fuch  advantage¬ 
ous  fituations,  that  he  totally  cut  off  all  communication  be-  * 
tween  the  Turkifh  camp  and  every  mean  of  fubfifteuce.  The 
unfortunate  vizir,  therefore,  was  obliged  at  laft  to  fubmh  to  Zz 
the  terms  which  Roman/.ovv  dictated  to  him.  The  princi-  llomanzow 
pal  articles  were,  the  independency  of  the  Crimea;  the  abfo-d^*^. 
lute  ceffion  of  Kilburn,  Kerche,  and  Jenickala,  and  all  the  ^eacJ# 
country  between  the  Bog  and  the  Nieper  ;  a  free  navigation 
in  all  the  Turkifh  leas,  in  which  was  included  the  paffage 
through  the  Dardanelles,  with  all  the  privileges  and  immu¬ 
nities  which  were  granted  to  the  molt  favoured  nations* 

Ruffia  gave  up  all  her  conquefts,  except  Afoph  and  Tagan- 
10k.  There  weie,  befides,  feveral  ftipulations  in  fave  -  of 
the  inhabitants  of  Moldavia  and  Walachia,  and  the  Greek 
iflands  which  were  reftored  by  Ruffia.  '  g; 

Soon  after  this  period  an  extraordinary  alarm  was  excited  Appear- 
at  the  Porte  by  the  fudden  appearance  or  a  new  prophet  inaRce°*a 
Upper  Afia.  This  man,  whole  name  was  Sheik  Man  four*)  upper  A* 
pretended  that  he  was  predoomed  by  the  eternal  and  immu-fIa< 
table  decrees  of  Heaven  to  fill  up  the  meafure  of  Divine  re¬ 
velation  to  mankind  ;  and  that  as  he  was  to  be  the  laft,  fo 
he  was  the  greateft  of  the  prophets.  The  feene  of  his  mi- 
niftry  was  in  the  wide  and  defolate  regions  on  the  borders  of 
theCafpian  Sea;  and  though  the  firft  rumour  of  his  proceed¬ 
ings  reprefented  him  as  at  the  head  of  a  multitude  of  armed 
enthufiafts  ready  to  overturn  the  eftablifhed  government  and 
the  religion  of  Mahomet,  it  was  foon  difeovered  that  all  the 
military  fury  of  his  zeal  was  directed  againft  the  Chriftians. 

He  had  even  influence  enough  to  form  a  combination  of  all 
the  nations  of  Caucafean  Tartars  againft  the  Ruffians,  which 
was  certainly  of  fome  fervice  to  the  Turks  in  that  war,  which 
the  emprefs  Catherine  was  now  meditating  againft  them.  $4. 

In  the  mean  time,  while  this  war  was  impending,  the  molt  A  rebellion 
formidable  rebellion  broke  out  in  Egypt,  the  granary  of  the in 
Turkifh  empire  (fee  Egypt,  n,J  125)  ;  but  it  was,  after  a 
long,  bloody,  and  dangerous  war,  almoft  fuppreffed  By  the 
wife  condudl  and  intrepid  bravery  of  Hafan  Bey,  the  Cap¬ 
tain  Pacha  or  Grand  Admiral,  who,  at  the  a  gc  of  70,  fought 
with  all  the  ardour  of  youth,  and  all  the  fkill  ot  the  mod 
confummatc  general.  That  veteran,  however,  was  recalled 
before  he  was  able  to  carry  all  his  patriotic  dtfigns  into  exc-  85 
cutiou,  that  he  might  aid  the  divan  with  his  counfel,  in  the  A  new 
critical  fituation  into  which  the  empire  was  brought  by  thewafrwit'4 
arrogant  claims  of  the  court  of  Ruffia.  The  refult  of  the^U  Ia> 
deliberations  was  a  precipitate  declaration  of  war  againft  that 
court,  contrary  to  the  better  judgment  of  the  old  Pacha. 

The  war  commenced  in  autumn  1 787,  and  the  hordes  of 
Tartars  which  were  firft  brought  into  the  field,  headed  by 
the  new  prophet,  were  every  where  defeated  by  the  fuperior  §5 
difeiplinef  of  the  Ruffian  troops  commanded  by  prince  Po-And  Au«* 
temkin.  Some  enterprises  which  were  undertaken  by  tlie^r*a* 
Turks  againft  the  ifland  of  Tanaen  and  the  Crimea  were  at¬ 
tended  with  as  little  fuccefs  as  the  attempts  of  the  Tartars ; 
while  the  Emperor  Jofeph  declared  to  the  Poite  that  lie 
would  affift  his  ally  the  emprefs  of  Ruffia  with  an  army  of 
80,000  men.  Four  Auftrian  armies  were  accordingly  af- 
fembled;  one  at  Carlftadt  in  Croatia,  under  the  command  of 
general  de  Vins;  another  at  Peterwaradin  in  Hungary,  com¬ 
manded  by  general  Langlois ;  a  third  on  the  borders  of  Li- 
4  G  2  thuania* 
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thuania,  under  general  Febris;  and  the  fourth  in  the  Bucco- 
wine,  under  the  orders  of  the  prince  of  Saxe-Cobourg.  Two 
other  generals,  ten  lieutenant-generals,  and  thirty  major-ge¬ 
nerals,  were  all  ordered  to  prepare  for  aftive  fervice  in  the 
frontier  armies.  If  any  thing  had  been  yet  wanting  to  (how 
the  fixed  determination  of  the  court  of  Vienna,  the  meafure  of 
fending  general  Alvinzi  to  ad  in  and  obferve  the  condud 
of  the  Ruffian  armies  during  the  war,  and  the  receiving  a 
Ruffian  officer  of  equal  rank  to  ad  the  fame  part  in  the 
Auftrian,  would  have  been  alone  a  fufficient  explanation. 

The  war  between  the  Turks  and  Aullrians  was  carried 
on -with  various  fuccefs.  At  firfl  the  advantage  was  evi¬ 
dently  on  the  fide  of  the  Ottomans,  and  the  imperial  Jofeph 
acquired  no  warlike  renown.  His  declared  purpofe  was  to 
get  poffeffion  of  Belgrade  ;  from  which  however  his  enemies 
repnlfed  him  with  difgrace.  The  prince  of  Saxe-Cobourg 
111  his  department  of  the  war  difplayed  indeed  prodigies  of 
valour ;  but  being  oppofed  to  a  fuperior  force,  he  was  long 
obliged  to  ad  only  on  the  defenfive-  At  length,  being  join¬ 
ed  by  a  body  of  Ruffian  forces  under  general  Soltikow,  pre¬ 
parations  were  made  for  commencing  in  form  the  fiege  of 
Che*  zim,  which  was  furrendered  to  the  allied  armies  on  Mi¬ 
chaelmas  day  1788,  after  a  defence  which  would  have  done 
honour  to  the  ableft  general  in  Europe.  Still,  however,  fuc¬ 
cefs  feemed  to  lean  to  the  Turks.  The  grand  vizir  made  a 
fudden  incurfion  into  the  Bannat,  and  fpread  confiernation 
and  difmay  to  the  very  gates  of  Vienna.  The  Auftrian  af¬ 
fairs  feemed  approaching  to  a  very  alarming  crifis ;  not  only 
the  fplendid  views  of  conqueft  which  were  beheld  in  the  ima¬ 
gined  partition  of  a  tottering  empire  had  totally  dilappeared, 
but  had  left  in  their  place  the  fad  and  gloomy  reverie  of  a 
difeontented  and  impoverifhed  people,  an  exhaufled  treafury, 
and  an  army  thinned  by  peftilenee  and  defertion.  The  firft 
campaign  of  an  invafive  war  had  already  produced  an  impref- 
fion  on  the  territory  of  the  invader. 

In  this  fituation  of  affairs  Marfhal  Laudohn  was  with  fome 
difficulty  drawn  from  his  retirement  to  take  the  command  of 
the  army  in  Croatia ;  and  under  his  aufpices  fortune  began 
to  fmile  on  tlie  Auftrian  arms.  He  quickly  reduced  Dubic- 
za  and  Nevi,  though  they  were  both  defended  with  the 
molt  obflinate  bravery.  He  then  fat  down  before  Tnrkifh 
Gradifca  ;  but  the  autumnal  rains  coming  on  with  fuch  vio¬ 
lence  that  the  Saave  overflowed  its  banks,  he  was  compelled 
to  raife  the  fiege.  During  this  period  the  war  in  the  Ban- 
nat  raged  with  the  utmoft  violence ;  torrents  of  blood  were 
fhed  on  both  fides  ;  much  defperate  valour  difplayed  on  the 
cn-e  fide,  and  many  brave  actions  performed  on  the  other  ; 
while  a  very  great  part  of  that  fine  but  unfortunate  country 
fuffertd  all  the  defolation  and  ruin  that  fire  and  fword,  under 
the  dominion  of  vengeance  and  animofity,  could  inflidl.  The 
inhabitants  were  objects  of  commiferation  ;  but  the  injuftice 
with  which  tlie  emperor  had  commenced  the  war  made  his 
perfonal  Ioffes  be  confidered  as  nothing  more  than  the  due 
reward  of  his  conduct. 

Hitherto  the  Ruffians  had  hardly  entered  into  the  war ; 
jbnt  at  l&ft  they  began  to  a£t  with  vigour  both  by  fea  and 
land.  They  experienced  however  a  very  general  coldnefs 
with  refpeft  to  their  claims,  pretenfions,  and  defigns,  in  ai¬ 
med:  all  the  courts  of  Europe.  The  court  of  London  pro¬ 
hibited  Bntifh  feamen  from  entering  into  foreign  fervice,  and 
declared  its  refolutiou  to  obferve  the  ftri&eft  neutrality.  The 
united  provinces  of  Holland  purfued  the  fame  line  of  con- 
dud  ;  and  fome  of  the  ambitious  views  of  Ruffia  were  thus 
felafted.  In  the  mean  time  a  vail  Ruffian  army,  eflimated 
at  150,000  men,  appeared  on  the  banks  of  the  river  Bog, 
adjoining  to  the  confines  of  Poland,  T  urkey,  and  Taitary, 
and  on  the  way  to  the  Black  Sea,  under  the  orders  of  prince 
Potemkin  and  general  llcmanzow  j  thefe  being  affifled  by 
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prince  Rcpnin,  general  Soltikow.  and  other  commanders  of  Turkty, 
note.  T  his  great  force  was  fupported  by  a  field  train  of  1  37 
pieces  of  artillery, befides  a  vafl  park  of  heavy  battering  cannon 
and  mortars,  deflined  for  the  fiege  of  Oczakow;  and  furnilh- 
ed  with  that  exuberance  of  powder,  ball,  fhellk,  and  all  man¬ 
ner  of  military  machines,  which  are  the  ufual  concomitants 
of  a  Ruffian  army.  After  the  moft  obflinate  defence,  Oc-  Ruftun 
zakow  was  taken  on  the  17th  of  December  1788,  and  the  ta*:e  0^*- 
governor  bafha  giaced  the  triumphant  return  of  prince  Po-lccm‘ 
temkin  to  Peterfburgh.  In  the  mean  time  Ruffia  found  her- 
felf  attacked  by  a  new  and  formidable  enemy  in  the  Swedifh 
monarch,  of  whole  exploits  we  have  given  an  account  elie- 
where  (fee  Sweden,  n°  246.)  ;  and  by  his  interference  her 
conqucfts  were  certainly  retarded.  9o 

Marfhal  Laudohn  renewed  his  attemps  upon  Gradifca  as  Gradifa 
foon  as  the  feafon  would  permit,  and  after  a  brave  defence  it 
fell  into  his  hands.  This  with  fome  other  fucceffes  roufed  55 

the  emperor  from  his  ina&ivity,  and  made  him  ferioufly  de-dohn. 
tennine  upon  the  attack  which  he  had  long  meditated  upon 
Belgrade.  The  enterprize  was  entrufled  to  Laudohn,  who, 
with  that  good  fortune  which  feemed  conflantly  to  attend 
him,  made  himfelf  mailer  of  the  place  in  Iefs  than  a  month. 

The  reft  of  the  campaign  was  little  elfe  than  a  fucceffion  of 
the  moft  important  fucceffes;  and  a  circumftance  that  did  not 
a  little  contribute  to  this,  was  the  fyftem  adopted  by  the 
Auftrians  and  Ruffians,  of  fuffering  the  Turkifii  troops  to 
march  out  of  the  feveral  places  they  garrifoned  without  nio- 
leftation.  Accordingly,  while  one  detachment  of  general 
Laudohn’s,  forces  took  poffeffion  of  Czernitz  in  Walachia, 
another  made  itfelf  matter  of  Cladova  in  Servia.  Buchareft, 
the  capital  of  the  former  of  thefe  provinces,  fell  without  op- 
pofition  into  the  hands  of  prince  Cobonrg  ;  while  Akerman 
on  the  Black  Sea  was  reduced  by  the  Ruffians;  and  Bender 
furrendered  to  prince  Potemkin,  not  without  fufpicion  of 
finifter  practices,  on  tlie  15th  of  November.  91 

Soon  after  this,  the  emperor  Jofeph  died,  and  his  fuccef-The  empe* 
for  Leopold  fhowed  a  defirc  for  peace.  After  the  reduction 
of  Orfova,  therefore,  which  happened  on  the  16th  of  April  (ucce^p 
1790,  the  war  was  carried  on  with  languor  on  the  part  of  concludes 
Auftria  ;  and  in  the  month  of  June  a  conference  was  agreed  a  peace, 
upon  at  R-ichenbach,  at  which  the  minifters  of  Pruffia, 

Auftria,  England,  and  the  United  Provinces,  affifted,  and  at 
which  alfo  an  envoy  from  Poland  was  occafionally  prefent. 

After  a  negotiation,  which  continued  till  the  17th  of  Au- 
guft,  it  was  agreed  that  a  peace  fhould  be  concluded  between 
the  king  of  Hungary  and  the  Ottoman  Porte;  that  the  bafis 
of  this  treaty  fhould  be  a  general  furrender  of  all  the  conquefts 
made  by  the  former,  retaining  only  Clioczim  as  a  iecurity  till 
the  Porte  fhould  accede  to  the  terms  of  the  agreement,  when 
it  was  alfo  to  be  reftored.  Catherine  was  thus  deprived  of  an 
ally,  but  dill  fhe  continued  the  war.  On  the  2  2d  of  Decern* 
ber  1790,  the  fortrefs  of  Ifmail  was  taken  by  florm  by  ge¬ 
neral  Suwarrow  ;  and  it  is  faid  that  the  fiege  and  the  cap-  91 
tUre  did  not  cofl  the  Ruffians  lefs  than  10,000  men.  The  Succcfs  of 
moft  fhocking  part  of  the  tranfa&ion  is,  that  the  garrifon rIie 
(whole  bravery  merited,  and  would  have  received  from  a  ge¬ 
nerous  foe,  the  highell  honours)  were  maffacred  in  cold 
blood  by  the  mercilefs  Ruffians,  to  the  amount  of,  by  their 
own  account,  upwards  of  30,000  men;  and  the  place  was 
given  up  to  the  unreftrained  fury  of  the  brutal  foldiery.  Af¬ 
ter  this  bloody  feene,  the  Ruffians  went  into  winter  quarters; 
the  vizir  retired  towards  Conftantinople,  and  on  his  return 
fell  a  facrince  to  the  fanguinary  policy  which  has  long  dif- 
graced  the  Ottoman  coimlels. 

The  campaign  of  1791  opened  on  the  part  of  Ruffia  with 
the  taking  of  Maczin,  on  the  4th  of  April,  by  prince  Gal- 
litzin  ;  and  in  a  fubfequent  victory  on  the  1 2th  by  the  fame 
general,  in  tlie  neighbourhood  of  Brailow,  the  Turks  loft  not 
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Turkey.  Jefs  than  4000  men  and  upwards  of  ico  officers,  befides  ma- 
v -  uy  pieces  of  cannon.  On  the  14th  the  Ruffian  arms  expe¬ 

rienced  a  check,  by  which  they  loft  about  700  men,  and  were 
obliged  to  relinquifh  the  intention  of  befieging  Brailow.  Af¬ 
ter  reinforcing  this  place,  the  vizir  proceeded  to  the  banks 
cf  the  Danube  near  Siliftria ;  and,  by  means  of  a  bridge 
which  he  threw  acrofs  the  river,  his  advanced  pofts  were 
enabled  to  make  incursions  on  the  oppofite  fide.  The  abi¬ 
lity  of  the  vizir  and  the  valour  of  the  Turks  were  however 
exerted  in  vain  againft  the  difcipline  and  experience  of  Eu¬ 
ropean  armies.  In  the  month  of  June,  15,000  Lurks  were 
defeated  by  a  party  of  cavalry  under  general  Kutufow.  On 
the  3d  of  July  the  fortrefs  of  Anape  was  taken  by  general 
Gudowitfch,  and  the  garrifon,  to  the  amount  of  600c  men, 
made  prifoners.  This  event  was  followed,  on  the  9th  of  the 
fame  month,  by  a  fignal  vi&ory  which  prince  Repnin  obtain¬ 
ed  near  Maczin  over  a  body  of  70,000,  the  flower  oP  the 
Turkifh  army.  The  Ottomans  left  upwards  of  4000  dead 
upon  the  field  of  battle,  and  loft  their  entire  camp  equipage, 
colours,  and  30  pieces  of  cannon.  The  Ruffians  are  laid  to 
93  have  loft  only  150  men  killed,  and  between  200  and  300 
Peace  is  at  wounded.  At  laft  peace  was  reftored  between  the  Porte  and 
laft  canclu-  principally  through  the  mediation  of  Great  Britain 

and  the  northern  powers.  Catherine,  who  talked  high  at 
firft,  confined  her  views  at  length  to  the  pofTeffion  of  Ocza- 
kow,  with  the  diftridf  extending  from  the  Bog  to  the  Nief- 
ter,  and  even  then  providing  for  the  free  navigation  of  the 
latter  river.  Thefe  terms,  confidering  the  ill  fuccefs  of  the 
war,  cannot  be  accounted  very  difad vantageous  to  the  Porte, 
who  has  loft  a  fortrefs  more  ufeful  for  the  purpofe  of  annoy¬ 
ing  Ruffia  than  for  defending  their  own  territories;  but  cer¬ 
tainly  of  confiderable  importance  to  Ruffia,  which,  by  this 
ceffion,  has  fecured  the  peaceable  enjoyment  of  the  Crimea. 
Account  of  The  Turkifh  empire  comprehends  feveral  countries  in  Eu- 
the  Turk-  r0pe,  Afia,  and  Africa.  I»  Europe  it  is  bounded  on  the  fouth 
>ih  ,!omi-  by  the  Mediterranean  ;  on  the  north  by  Croatia,  Sclavonia, 
and  Tranfylvania ;  on  the  eaft  by  Poland,  Ruffia,  and  Afia ; 
and  on  the  weft  by  the  Adriatic  and  Dalmatia.  *1  he  prin¬ 
cipal  countries  of  Turkey  in  Europe  are  Romania,  Bulgaria, 
Servia,  Walachia,  Moldavia,  Beffarabia,  Greece,  Macedonia, 
Albania,  ThefTaly,  Levadia,  Morea,  and  the  Archipelago 
iflands.  Turkey  in  Afia  is  divided  into  Eaftern  and  Weft- 
ern.  The  Eaftern  comprehends  Georgia,  Turcomania,  and 
Dearbekr;  and  the  Weftern,  Anatolia,  or  Alia  Minor,  Syria, 
and  Paleftine. — In  Africa  the  Turkifh  dominions  are  Egypt, 
and  fome  diftrifts  of  Barbary.  But  for  an  account  of  thefe 
different  countries,  fee  the  articles  as  they  occur  in  the  order 
of  the  alphabet. 

The  grand  fignior,  or  emperor  of  the  T urks,  is  reftrained 
&ThTui>by  no  ^aws  or  compa&s,  the  government  being  purely  mo- 
*  narchical:  but  if  he  indulges  not  the  humours  of  the  people, 
and  efpecially  of  the  mutinous  janifaries,  he  is  in  danger  not 
only  of  being  depofed,  but  alfo  of  being  put  to  death.  Thofe 
who  have  offices  under  the  government  he  fqueczes,  difg  races, 
and  puts  to  death,  upon  the  leaft  fuggeftion  of  their  difaffec- 
tion  or  mifconduft,  without  giving  them  an  opportunity  ©f 
anfvvering  for  themielves,  they  being  looked  upon  as  more 
immediately  his  flaves  :  but  others  feem  to  enjoy  almoft  as 
great  a  degree  of  fecurity,  both  in  their  perions  and  proper¬ 
ties,  as  the  fubje£ts  of  other  abfolute  monarchies.  Indeed, 
in  all  fnch  there  is  a  gradation  of  governors  and  officers,  of 
which  the  higher  fleece  and  opprefs  thofe  below  them,  and 
the  loweft  make  reprifals  upon  the  common  people.  In  the 
fucceffion  to  the  empire,  no  regard  is  paid  to  age  or  birth¬ 
right,  the  Turks  thinking  it  efficient  if,  in  their  ele&ions, 
they  keep  to  the  family.  Women  are  excluded  from  the 
throne.  The  emperor’s  council  is  either  ordinary  or  extra¬ 
ordinary,  The  firft,  meeting  every  Sunday  and  Thurfday, 
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confifts  of  the  great  officers  of  flate,  and  is  called  the  galih  ^  Turkey. 
divani.  To  the  other,  which  is  called  ajack  divani ,  are  fum- 
rr.oned  all  the  great  perfons  and  officers  of  the  empire,  and 
even  the  oldcft  and  moft  experienced  foldiers.  The  fultan 
hears  what  paftcs  from  an  adjoining  chamber*  At  the  head 
of  the  miniftry  13  the  grand  vizir,  who  is  as  it  were  his  lieu¬ 
tenant-general,  with  whom  he  divides,  or  rather  to  whom  he 
leaves,  the  care  of  the  whole  empire;  he  being  entrufted  not 
only  with  the  finances,  with  foreign  affairs,  and  the  admini- 
ftration  of  juftice  in  civil  and  criminal  matters,  but  alfo  with 
the  conduft  of  the  war,  and  the  command  of*  the  army. 

Great  and  dangerous  as  this  charge  is,  there  have  been  men 
who  have  executed  it  with  fafety  and  fuccefs  both  in  peace 
and  war,  and  have  died  quietly  in  their  beds;  but  that  is  not 
the  cafe  with  the  moft  of  them,  it  being  the  ufual  policy  of 
the  emperors  to  fhelter  .themfelves  from  the  clamours  of  the 
people  by  throwing  the  whole  blame  of  any  mal-adminiftra- 
tion  upon  him,  and  giving  him  up  to  the  public  refentment. 

Elis  income,  without  any  breach  of  piobity,  may  amount  to 
6co,ooo  dollars,  exclulive  of  prefents  and  other  perquifites. 
Notwithftanding  his  high  dignity,  his  palace  is  open  to  every¬ 
one,  and  he  gives  audience  to  the  meaneft  of  the  poor.  Whem 
the  fultan  names  a  grand  vizir,  he  puts  into  his  hand  the  feal- 
of  the  empire;  and  when  he  honours  him  with  the  command 
of  an  army,  he  takes  out  one  of  the  plumes  of  his  own  tur¬ 
ban  at  the  head  of  the  troops,  and  delivers  it  to  him  to  place 
it  in  his  own.  The  other  great  officers  of  ftate  are  the  kai- 
makan,  or  vizir’9  deputy,  not  to  be  confounded  with  the  go¬ 
vernor  of  Conftantinople,  who  is  alfo  called  kaimakan  ;  the 
vizirs  of  the  bench,  or  baffias  of  three  horfe-tails,  becaufe 
three  horfe-tails  are  carried  before  them  when  they  march, 
and  who  lit  in  the  divan  or  courts  of  juftice  with  him  ;  the 
kadinlafquiers,  or  chief  juftices  of  provinces;  the  beiglerbeg# 
or  viceroys,  of  which  the  chief  are  thofe  of  Romelia,  Nato- 
lia,  and  Damafcus;  the  ordinary  baffias  or  governors  of  towns 
and  diftri&s  under  the  beiglerbegs ;  the  reis  effendi,  or  lord 
chancellor  and  fecretary  of  ftate  ;  the  tefterder  or  high  trea- 
furer  ;  the  aga  of  the  janifaries  ;  the  aga  of  the  fpahis  ;  the 
aga  of  the  filuds,  Sec.  The  chief  officers  of  the  feraglio  are 
the  kiflaragafi,  who  is  fuperintendant  of  the  women,  and  has- 
the  command  of  all  the  black  eunuchs ;  the  capi  aga,  who 
has  the  command  of  all  the  white  eunuchs,  and  to  whom  all. 
petitions  to  be  prefented  to  the  pr'nce  are  delivered.  Both 
thefe  are  alfo  eunuchs,  and  of  the  fame  complexion  as  thofe 
of  whom  they  have  the  command.  Befides  the  women  and 
eunuchs,  there  are  in-  the  feraglio  the  ichoglans  and  aza- 
moglans,  mutes,  dwarfs,  and  buffoons.  The  ichoglans  are- 
young  men  bred  up  in  the  feraglio,  not  only  to  ferve  about 
the  prince,  but  to  fill  in  time  the  firft  pofts  of  the  empire. 

The  azamoglans  are  trained  up  there  for  inferior  employ¬ 
ments. 

No  children  are  , admitted  Jnto  the  feraglios  of  Conftanti- 
noplc,  Pera,  or  Adrianople,  till  they  are  firft  reviewed  and 
approved  of  by  the  grand  fignior.  They  are  generally  the 
moft  beautiful,  well-made,  and  fprightly,  that  can  be  met 
with.  They  are  firft  taught,  after  being  circumcifed, 
filence  and  a  modeft  humble  behaviour.  Then  they  are  in- 
ftru&ed  in  the  Mohammedan  religion,  to  fpcak  and  write 
the  Turkifh  language,  and  afterwards  the  Perfian  and  Ara^ 
bic.  As  they  grow  up,  they  are  taught  manly  exercife3* 
and  whatever  is  thought  requifite  to  qualify  them  for  Hate- 
employments  :  but  they  are  feldom  preferred  out  of  the 
feraglio  until  the  age  of  40. 

The  ladies  of  the  haram  are  a  colle&ion  of  young  beauti¬ 
ful  virgins,  either  the  prefents  of  governors,  purchafed,  or 
captives  taken  in  war  ;  moft  of  them  being  the  children  of 
Chriftian  parents.  They  are  taught  mufic,  dancing,  and 
other  accomplifhments,  and  furniffied  with  the  richeft  clothet 
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Turkey.  and  ornament  Some  of  them  frequently  play  and  dance 
before  the  grand  fignior,  while  others  divert  him  with  their 
converfation.  They  have  a  great  many  female  flaves  to 
wait  on  them  ;  but  are  fcarce  ever  fnffered  to  go  abroad, 
except  when  the  grand  fignior  changes  his  place  of  refi- 
dence ;  wdien  a  troop  of  black  eunuchs  convey  them  to  the 
boats,  which  are  encloied  with  lattices  :  and  when  they  go 
by  land,  they  are  put  into  clofe  chariots,  and  lignals  made 
at  certain  diitances,  to  give  notice  that  none  may  approach 
the  road  through  which  they  are  to  pafs. 

The  Turks  are  generally  robuft  and  well- fh aped,  of  a 
Sc'of'the  g00^  mien,  and  patient  of  hardfhips,  which  render  them  fit 
Turks.  for  war.  They  {have  their  heads  ;  but  wear  their  beards 
long,  except  the  military  and  thofe  in  the  feraglio,  who  wear 
only  whifkers,  They  cover  their  heads  with  a  white  linen 
turban  of  an  enormous  ftze,  and  never  pull  it  oft  but  when 
they  deep.  None  but  Turks  mull  prefume  to  wear  a  white 
turban.  Their  breeches  or  drawers  are  of  a  piece  with 
their  flocking s  ;  and  they  have  flippers  inftead  of  fhoes, 
which  they  pull  off  when  they  enter  a  temple  or  houfe. 
They  wear  fhirts,  with  wide  fleeves,  not  gathered  at  the 
wrifte,  and  over  them  a  veil  tied  with  a  fafh  ;  their  upper 
garment  being  a  loofe  gown,  fomething  fhorter  than  the 
veft. 

The  women’s  drefs  pretty  much  refembles  that  of  the 
men  ;  only  they  have  a  ftiffened  cap  with  hofas,  fomething 
like  a  mitre,  on  their  heads  inftead  of  a  turban,  and  wrear 
their  hair  flowing  down.  "When  they  go  abroad,  they  are 
fo  wrapped  up,  that  their  faces  cannot  be  feen 


Turkey, 


97 


1  T  U  R 

though  they  herd  together,  you  will  obferve  as  little  coa« 
verfation  among  them  as  amongft  fo  many  horfes  in  a  liable. 

They  feldom  travel,  or  life  any  exercile  or  rural  fports  ; 
and  difeover  little  or  no  curioftty  to  be  informed  of  the  ftate 
of  their  own  or  any  other  country  :  but  Turkey,  after  all, 
is  not  without  men  of  parts,  probity,  and  honour  ;  nor  with¬ 
out  benevolent,  liberal,  converfible,  and  ingenious  people. 

They  behave  very  commendably  to  their  flaves  and  fervants, 
and  frequently  better  than  the  Chriftians  do  to  theirs. 

There  are  no  hereditary  governments  or  titles  of  nobility  in 
Turkey;  and  indeed  the  commonalty  there  enjoys  the 
greatefl  liberty. 

The  languages  fpoken  iri  Turkey  in  Europe  are  the  Language! 
Turkilh  and  Tartarian,  which  have  a  great  affinity  to  one  *eara‘ 
another;  the  modern  Greek,  which  differs  widely  from  the1^* 
ancient  ;  the  Sclavonian,  and  Walachian.  The  Arabic  is 
the  language  of  the  learned.  Learning  is  at  a  very  low 
ebb  among  the  Turks:  however,  they  have  fome  fchools, 
colleges,  and  academies ;  but  they  are  on  a  very  different 
footing  from  thofe  among  us.  Not  many  years  fince  a 
printing-honfe  was  fet  up  at  Conftantinople,  where  books  of 
all  kinds  were  allowed  to  be  printed,  except  on  matters  of 
religion.  T  he  moft  ingenious  Muffelmen  employ  themfelves 
in  reading  the  Alcoran  and  the  commentators  upon  it,  to 
which  almoft  all  their  learning  is  confined.  Some  of  them 
amufe  themfelves  with  poetry,  in  which  they  are  faid  to 
fucceed  very  well.  Other  Turks  delight  in  mulic,  and  fpeiid 
the  whole  day  in  playing  upon  an  inftrument,  without  be¬ 
ing  tired,  though  they  only  repeat  the  fame  tune.  It  is 


The  Turks  lit,  eat,  and  deep,  according  to  the  cuflom  of  t  faid  there  are  a  great  many  manuferipts  in  the  Turkilh,  A- 


the  eafl,  on  fophas-  or  cufhions,  mattreffes,  and  carpets, 
Rice  is  their  moft  general  food,  and  coffee  their  common 
drink.  Their  moft  ufual  falutation  is  to  bow  the  head  a 
little,  laying  the  right-hand  on  their  breafts  ;  but  to  perfons 
of  rank  they  Hoop  fo  low  as  to  touch  the  border  of  their  veft. 
The  women  are  kept  under  a  rigorous  confinement.  They 
have  generally  delicate  fkins,  regular  features,  black  hair 
and  eyes,  with  an  admirable  cheft.  Many  of  them  are  com¬ 
plete  beauties.  Their  cleanlinefs  is  extraordinary  ;  for  they 
bathe  twice  a-week,  and  fuffer  not  the  fmalleft  hair  or  the 
leaft  foil  to  be  upon  their  bodies.  As  to  the  qualities  of  their 
minds,  they  are  faid  to  want  neither  wit,  vivacity,  nor  tender¬ 
ness  ;  and  to  be  exceedingly  amorous.  It  is  no  doubt  for 
this  reafon  that  the  men  never  fuffer  their  wives  faces  to  be 
feen,  not  even  by  the  deareft  friend  they  have  in  the  world. 

There  is  no  need  of  much  wit  to  behave  one’s  felf  well 
here  ;  for  a  good  mien  and  gravity  fupply  the  place  of  merit 
in  the  eaft,  and  much  gaiety  would  fpoil  all.  Not  that  the 
Turks  want  wit ;  but  they  fpeak  little,  and  pride  themfelves 
in  fincerity  and  modefty  more  than  eloquence.  The  Turks 
life  no  unneceffary  words,  whereas  the  Greeks  talk  inceffant- 
3y.  Though  thefe  two  nations  are  born  under  one  climate, 
their  tempers  are  more  different  than  if  they  lived  in  the 
moft  diftant  countries.  rf  he  Turks  make  profeffion  of  can¬ 
dour  and  faithfulnefs,  and  are  a  charitable  good-natured 
people,  jealoufy  excepted,  and  very  fober.  On  the  other  hand, 
they  are  extremely  proud,  infolent,  indolent,  fuperftitious, 
and  covetous.  I  hey  are  alfo  much  addidled  to  unnatural 
lulls  ;  and  defpife  all  other  nations  in  general,  efpecially  thofe 
which  are  not  of  their  religion.  The  common  appellation 
that  they  give  the  Chriftians  is  that  of  dogs.  An  uniformi¬ 
ty  runs  through  all  the  adlions  of  the  Turks,  and  they  never 
change  their  manner  of  living.  They  feem  to  have  no  kind 
of  genius  tor  the  improvement  of  the  arts  and  fciences, 
though  they  live  under  the  influence  of  the  fame  heaven, 
and  pofiefs  the  fame  countries,  as  the  ancient  Grecians  did. 
They  generally  loiter  away  their  time,  either  among  the 
*vomen  in  the  haram,  or  in  fmokfng  or  taking  opium  ;  and 


rabian,  and  Perfian  languages,  among  the  Turks  ;  but  it  is 
not  to  be  fuppofed  that  they  contain  any  very  deep,  folid, 
ingenious,  or  ufeful  learning.  « 

The  Turkilh  regular  troops  are  the  fpahis  and  timar-pdrC€3, 
fpahis,  who  are  light-horfe.  The  latter,  who  have  eftates 
in  land  affigned  them  inftead  of  pay,  are  obliged  to  bring  a 
certain  number  of  flaves  into  the  field  with  them.  The  tri¬ 
butary  princes  of  Moldavia  and  Walachia,  and  the  Crim 
Tartars,  are  alio  obliged  to  fend  auxiliaries.  But  the  flower 
of  the  Turkilh  army  confifts  of  the  janifaries,  who  amount 
to  about  40,000,  and  are  all  infantry.  They  have  parti¬ 
cular  privileges,  being  fubjedl  to  no  jurifdi&ion  but  that  of 
their  aga  or  commander  Their  pay  is  three  afpers  a-day, 
befides  vi&uals,  and  a  fuit  of  clothes  every  year.  They  arc 
all  lodged  at  Conftantinople  together  in  a  fort  of  barracks, 
having  been  educated  in  the  feraglio,  and  trained  up  to  the 
exercile  of  arms  from  their  infancy.  Befides  the  janifaries, 
there  is  another  body  of  foot  called  capis ,  The  whole 
Turkilh  army,  regulars  and  irregulars,  amounts  to  above 
300,000  men.  Befides  the  true  janifaries,  or  janifaries  of 
the  porte,  and  in  adlual  pay,  there  are  great  numbers  all 
over  the  empire,  who  procure  themfelves  to  be  regiftered  in 
this  body,  in  order  to  be  entitled  to  their  privileges.  The 
bachelors  only  are  capable  of  bearing  offices  in  the  barracks 
or  chambers  at  Conftantinople.  When  any  of  the  janifaries 
are  difabled  in  the  fervice,  they  have  an  allowance  for  life. 

To  diftinguifh  them,  they  wear  a  cap  of  a  particular  make. 

The  emperor’s  guards  are  compofed  of  them,  and  they  arc 
feared  and  relpe&ed  everywhere,  though  they  carry  only  a 
cane  in  their  hand  ;  for  arms  are  not  delivered  to  them  but 
when  they  take  the  field.  The  chief  commanders  of  the 
army  are  diftingnilhed  by  two  or  three  horfe- tails  carried  be¬ 
fore  them.  The  Turkilh  navy  1*9  not  fo  conliderable  as 
might  be  expelled  in  fuch  extenfive  dominions,  fituated  on 
feveral  feas,  and  abounding  in  commodious  harbours.  By 
their  negle&ing  navigation  and  foreign  commerce,  they  can 
never  find  failors  to  man  a  great  fleet ;  and  thole  they  have 
are  unfkiiful,  as  well  as  their  pilots  and  officers.  If  they 
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Turkey,  would  apply  themfelves  to  navigation 

-r— ^  their  Situation  and  advantages,  they  could  not  Fail  to  become 
a  very  formidable  maritime  power.  Their  navy,  generally 
confifts  of  about  40  large  fhips,  exclufive  of  galleys.  In 
time  of  war  they  hire  or  buy  merchant-fhips,  and  others  are 
fent  them  from  Algiers,  Tunis,  and  Tripoli.  The  captain- 
bafha,  or  admiral,  is  the  fecond  officer  in  the  empire,  the 
grand  vizir  being  the  only  officer  above  him.  His  power 
is  abfolute  wh  n  he  is  out  of  the  Dardanelles  ;  and  not 
only  the  fea-officers,  but  all  the  governors  of  the  maritime 
provinces,  receive  orders  from  him.  The  pilots  are  moftly 
Greeks,  and  the  captains  renegadoes.  The  captain-bafha 
fails  round  the  Archipelago,  in  fummer,  to  colleCt  the  capi¬ 
tation-tax,  and  learn  the  (late  of  affairs  in  thole  parts. 

The  revenues  of  the  empire  are  paid  either  into  the  pub¬ 
lic  treafury,  or  into  the  fultan’s  private  treafury.  The 
former,  called  by  the  Turks  deitalmali  muflimim ,  i.  e.  the 
public  money  of  the  Mujfulmen ,  is  not  to  be  touched  but  on  the 
mod  preffmg  exigency  of  the  date.  The  other  the  fultan 
may  difpofe  of  at  pleafure.  Prince  Cantimir  fays,  in  his 
time,  27,000  purfes,  amounting  to  13,000,000  and  a  half 
of  crowns,  were  annually  returned  to  both  treafuries  ;  ari- 
fing  from  the  produce  of  the  cuftoms,  demefne  lands,  the 
capitation  or  tax  paid  by  every  fubjeCt  of  the  empire  who 
is  not  of  the  Mahometan  religion  ;  the  annual  tributes  paid 
by  the  cham  of  the  Crim  Tartars,  the  princes  of  Moldavia, 
Walachia,  the  little  republic  of  Ragufa,  and  part  of  Min- 
grelia  ;  together  with  half  a  million  of  money  out  of  a  mil¬ 
lion  and  a  half  levied  annually  in  Egypt.  Thefe  are  the 
fixed  revenues  :  but  vaft  fums  are  alfo  raifed  by  the  con- 
fifeations  of  the  eftates  and  efteCls  of  the  bafhas  and  other 
officers,  and  from  the  eftates  of  Turks  dying  without  male 
iffue. 

The  manufa&ures  and  commodities  of  Turkey  are,  filks, 
carpets,  goat’s  hair,  wool,  camel’s  hair,  cotton-yarn,  dimi¬ 
ty,  burdets,  waxed  linen,  fhagreen  fkins,  blue,  red,  and  yel¬ 
low  Morocco  leather ;  coffee,  rhubarb,  turpentine,  ftorax, 
gums,  opium,  galls,  maftic,  emery,  lemnian  bole,  pomegra- 
nate-fhelis,  fponges,  dates,  almonds,  wine,  oil,  figs,  raifins, 
mother-of  pearl,  boxwood,  faffron,  &c.  Thefe  are  export¬ 
ed  in  large  quantities  by  the  fcveral  European  trading  nations, 
who  import  their  own  goods  and  purehafe  thofe  of  the 
country.  The  inland  trade  is  carried  on  chiefly  by  the 
Jews  and  Armenians  ;  and  even  the  Turks  fend  merchan- 
dife,  both  by  land  and  water,  from  one  part  of  the  empire  to 
another,  but  not  to  foreign  Chriftian  countries.  No  nation 
is  more  advantageoufiy  fituated  for  traffic  than  theTurkifh; 
having  the  navigation  of  the  Black  Sea,  the  Levant,  and 
the  Red  Sea  ;  and  confequently  greater  opportunities  of  im¬ 
porting  the  rich  merchandifes  of  the  Eaft,  and  diftributing 
them  all  over  Europe,  than  any  maritime  power  :  but  they 
never  attempt  diftant  voyages,  and  have  but  few  merchant- 
fhips,  both  their  imports  and  exports  being  chiefly  made 
in  Foreign  bottoms.  Tyre,  Sidon,  and  Alexandria,  which 
once  commanded  the  navigation  and  trade  of  the  world,  are 
in  their  pofil-ffion,  but  make  no  figure  in  commerce  at  this 
day  :  and  well  it  is  for  the  Chriftians  that  the  Turks  are 
fuch  an  indolent  generation  ;  for  their  fituation  and  vaft 
extent  of  empire  would  enable  them  to  monopolize  the  trade 
of  the  world,  if  they  attended  to  it.  Several  European 
Chriftian  nations  have  envoys  and  ref  dents  at  Conftantino- 
ple,  and  confuls  in  other  ports.  In  this  empire  there 
is  a  great  traffic  in  the  human  fpecies  :  rot  only  male 
fkves,  but  beautiful  young  girls,  being  publicly  bought  and 
fold. 

The  empire  is  ftyled  the  Ottoman  kingdom  or  empire, 
the  Ottoman  Porte,  the  Sublime  Porte,  the  Sublime  Sul- 
tauian  Porte,  &c.  The  appellation  of  Forte  is  find  to  be 
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and  make  the  moft  of  derived  from  the  large  gate  built  by  Mohammed  II.  at  the  Turmeric 
entrance  of  the  feraglio  at  Conftantinople  ;  though  the  ^  ». 

Orientals  in  general  call  a  royal  palace  the  king's porte  ov gate,  _  .  j 

TURMERIC,  in  botany.  See  Curcuma. 

TURNEBUS  (Adrian),  an  eminent  French  critic,  was 
born  in  1512.  His  true  name  was  Turnbull.  He  was  the 
fon  of  a  Scotchman,  an  officer  in  the  Scotch  troop  of  guards, 
who  married  a  Norman  lady.  The  fon,  who  is  the  fubjeCt  of 
this  article,  changed  his  name  into  TourneboeuF ;  but  this 
name  giving  oecafion  for  puns,  he  varied  it  to  Turnebe,  in 
Latin  Tumebus.  He  acquired  fo  extenlive  a  reputation  by 
his  learning,  that  he  had  great  offers  made  him  from  Italy, 

Germany,  and  England  ;  but  we  are  told  he  preferred  po¬ 
verty  in  his  own  country  to  riches  in  any  other.  He  taught 
polite  literature  fir  ft  at  Tonloufe  ;  but  in  1547  went  to  be 
Greek  profeffor  at  Paris,  whither  his  name  drew  fcholars  to 
him  from  all  parts  of  Europe  :  in  1552,  he  took  upon  him 
the  care  of  the  royal  Greek  prefs  far  three  years,  when  he 
quitted  it  on  being  admitted  into  the  number  of  royal  pro- 
feffots.  He  died  in  1 565  ;  and  his  works,  which  are  all  in 
Latin,  were  printed  at  Strafburg,  in  one  vol.  folio,  1600. 

His  Adverfaria ,  3  vols  folio,  had  been  printed  at  Paris  be¬ 
fore. 

TURNEP,  in  botany,  a  fpecies  of  Brassica.  For  the 
culture  of  them,  fee  Agriculture,  ng  151. 

Turn'ep- Bread.  See  Bread. 

TuRNEp-Fly>  See  Chrysomala. 

TURNING,  the  art  of  forming  hard  bodies,  as  wood, 
ivory,  iron,  into  a  round  or  oval  fhape  by  means  of  a  machine 
called  a  lathe. 

This  art  was  well  known  to  the  ancients,  and  feems  to 
have  been  carried  by  them  to  a  very  great  degree  of  per¬ 
fection  ;  at  leaft,  if  we  believe  the  teftimony  of  Pliny  and 
fevcral  other  authors,  who  tell  us,  that  thofe  precious  vafes 
enriched  with  figures  in  half  relief  which  ftill  adorn  our 
cabinets,  were  turned  on  the  lathe. 

The  art  of  turning  is  of  coniiderable  importance,  as  it  con¬ 
tributes  effentially  to  the  perfection  of  many  other  arts. 

The  architect  ufes  it  tor  many  ornaments,  both  within  and 
without  highly  finifhed  houfes.  The  mathematician,  the 
aftronomer,  and  the  natural  philofopher,  have  recourfe  to  it, 
not  only  to  emheilifti  their  inftruments,  but  aho  to  give  them 
the  neceffary  dfmenfion  and  precilion.  In  (hort,  it  is  an  art 
abfolutely  neceffary  to  the  goldfmith,  the  watchmaker,  the 
joiner,  the  fmith. 

Turning  is  performed  by  the  lathe,  of  which  there  are 
various  kinds,  and  feveral  inftruments,  as  gouges,  chifels,* 
drills,  formers,  ferew  tales,  ufed  for  cutting  what  is  to  be 
turned  into  its  proper  form  as  che  lathe  turns  round.  One 
of  the  moft  fimple  kinds  of  lathe  is  reprefer.ted  in  Plate  DXL. 
fig.  1.  in  which  a  is  the  footftool,  b  the  cord,  c  the  frame. 
of  the  lathe,  dd  the  puppets,  e  e  the  point3,/  the  fpanging- 
tree. 

The  lathe  fhould  be  fixed  in  a  place  very  well  lighted  ;  it 
fhould  be  immoveable,  and  neither  too  high  nor  too  low.* 

The  puppets  fhould  neither  low  as  to  oblige  the  wprk- 
man  to  Hoop  in  order  to  fee  his  work  properly,  nor  lo  high 
that  the  little  chips,  which  he  is  continually  driving  eff, 
fhould  come  into  his  eyes. 

The  piece  to  be  turned  fhould  be  rounded  (if  it  be  wood) 
before  it  be  put  on  the  lathe,  either  with  a  fmall  hatchet 
made  for  the  purpofe,  or  with  a  plane,,  or  with  a  file,  fixing 
it  in  a  vice,  and  fhaving  it  down  till  it  is  everywhere  almoft 
of  an  equal  thieknefs,  and  leaving  it  a  little  bigger  than  it. 
is  intended  to  be  when  fimfhed  off-  Before  putting  it  on- 
the  lathe,  it  is  alfo  neceffary  to  find  the  centres  of  its  two- 
end  furfaces,  and  that  they  fhould  be  exaCtly  oppofite  to 
each  other,  that  when  the  points  of  the  puppets  are  applied; 

to; 
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Turning,  to  them,  and  the  piece  is  turned  round,  no  fide  may  belly 
out  more  than  another.  To  find  thefe  two  centres,  lay  the 
piece  of  wood  to  be  turned  upon  a  plank  ;  open  a  pair  of 
compaffes  to  almoft  half  the  thicknefs  of  the  piece  ;  fix  one 
of  the  legs  in  the  plank,  and  let  the  point  of  the  other  touch 
one  of  the  ends  of  the  piece,  brought  into  the  fame  plane 
with  the  plank  on  which  the  compaffes  is  fixed  and  very 
near  the  fixed  leg.  Defcribe  four  arches  on  that  end  at 
equal  diftances  from  each  other  at  the  circumference  of 
the  end,  but  interfe&ing  one  another  within  ;  the  point  of 
mterfe&ion  is  the  centre  of  the  end.  In  the  fame  manner 
mud  the  centre  of  the  other  end  be  found.  After  finding 
the  two  centres,  make  a  fmall  hole  at  each  of  them,  into 
which  infert  the  points  of  the  puppets,  and  fix  the  piece  fo 
firmly  as  not  to  be  fhaken  out,  andyetloofe  enough  to  turn 
round  without  difficulty. 

The  piece  being  thus  fixed,  it  is  neceffary  in  the  next 
place  to  adjuft  the  cord,  by  making  it  pafs  twice  round  the 
piece,  and  in  fuch  a  manner  that  the  two  ends  of  the  cord, 
both  that  which  is  fixed  to  the  /pang  and  to  the  foot-board , 
come  off  on  the  fide  on  which  the  turner  (lands,  that  the 
piece  many  move  againft  the  edge  of  the  cutting-tool  and 
be  turned.  If  the  lathe  be  moved  by  a  wheel,  the  manmer 
of  adjufling  the  cord  needs  no  dire£lion3. 

If  the  workman  does  not  choofe  to  be  at  the  trouble  to 
find  the  two  centres  of  the  piece  in  the  manner  delcribed 
above,  let  him  lay,  as  nearly  as  he  can,  the  centre  of  one 
end  upon  the  point  of  the  left  hand  puppet,  and  then  let  him 
pufh  forward  the  right  hand  puppet,  finking  it  with  a  mallet 
till  its  point  is  a3  near  as  he  can  in  the  centre  of  the  other 
end  of  the  piece  ;  and  then  fixing  the  right  hand  puppet  by 
a  gentle  blow  of  the  mallet  ©n  the  key,  let  him  turn  round 
the  piece  to  fee  by  the  eye  if  the  centres  have  been  proper¬ 
ly  found.  If  any  part  of  it  bellies  out,  let  him  ftrike  that 
part  gently  with  the  mallet  till  it  goes  properly  ;  then  leu  him 
ftrike  one  of  the  puppets  pretty  fmartly  to  drive  the  points 
into  the  piece,  and  afterwards  fix  the  puppet  by  ilriking 
the  key.  If  the  workman  cannot  judge  by  the  eye  whether 
the  piece  be  turning  properly  round  its  centres  or  not,  he 
fhould  apply  gently  the  point  of  an  inftrument  called  a  tri¬ 
angular  graver. ,  leaning  it  on  the  rtf ,  and  it  will  mark  by  a 
line  the  place  where  the  piece  is  out  or  its  centre  ;  and  by 
ilriking  upon  this  line  with  a  mallet,  the  piece  can  eafily  be 
placed  properly.  The  ref ,  of  which  we  have  juft  fpoken, 
ought  to  be  placed  upon  the  two  arms  of  the  lathe,  and  fixed 
with  ferews  as  near  the  piece  as  the  workman  pleafes. 

The  piece  beim*  fixed  between  the  two  points  of  the 
puppets  (or,  as  we  call  them  in  Scotland,  the  heads ),  the 
cord  adj lifted,  and  the  ref  fixed  as  near  the  work  as  poffible 
without  touching  it ;  the  workman  is  now  to  take  a  gouge 
(fig.  2,  in  which  a  is  the  mouth  and  b  the  handle)  of  a  pro¬ 
per  fize  in  his  left  hand,  and  hold  it  by  the  handle  a  little 
inclined,  keeping  the  back  of  the  hand  lowermofl.  With 
his  right  hand,  the  back  or  which  is  to  be  turned  upwards, 
he  is  to  grafp  it  as  near  the  end  as  poffible  on  this  fide  of 
the  ref  ;  then  leaning  the  gouge  on  the  ref ,  he  is  to  pre- 
fent  the  edge  ot  it  a  little  higher  than  the  horizontal  dia¬ 
meter  of  the  piece,  fo  as  to  form  a  kind  of  tangent  to  its 
circumference;  then  putting  the  right  foot  on  the  foot-board, 
and  turning  round  the  wheel,  and  holding  the  gouge  firmly 
on  the  rf9  the  piece  will  be  cut  neatly.  In  the  fame  man¬ 
ner  are  the  chifels,  formers,  and  other  inflrumenrs  to  be 
lifed,  taking  care  that  the  wood  be  cut  equally,  and  that  the 
inftrument  be  not  puffed  improperly,  fometimes  ftronger 
than  at  others  ;  and  taking  care  alio  that  the  inftrument 
ufed  do  not  follow  the  work,  but  that  it  be  kept  firmly  in 
the  hand  without  yielding. 

The  young  turner  ought  to  endeavour  to  acquire  the 
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management  of  the  gouge  and  the  chifel,  which  arc  the  in-  Turning 
ftruments  by  far  the  mod  frequently  ufed,  and  the  mofl 
neceffary  in  this  art :  by  them,  almoft  entirely,  are  the  foft 
woods  turned ;  for  as  for  hard  woods  and  other  things,  as 
box,  ebony,  horn,  ivory,  and  the  metals,  they  are  hardly* 
ever  turned  except  by  Jkaving  off.  In  that  cafe  gravers  are 
to  be  ufed  with  fquare,  round,  or  triangular  mouths  (fig.  3, 

4,  5.).  They  fhould  be  held  horizontally  while  applied  to 
the  wood,  and  not  obliquely  as  directed  for  the  gouge  and 
the  chifel. 

After  the  work  is  completely  turned,  it  is  next  to  be 
polifhed ;  and  this  cannot  be  done  with  the  inilruments 
hitherto  mentioned.  Soft  woods,  as  pear-tree,  hazle,  maple, 
ought  to  be  polifhed  with  {hark  fkinor  Dutch  rufhes.  There 
are  different  fpecies  of  fharks  ;  fome  of  which  have  a  greyifh, 
others  a  reddifh  fkin.  Shark  ikin  is  always  the  better  to  be 
a  good  deal  ufed  ;  at  firft  it  is  too  rough  for  polifhing.  The 
Dutch-nfj  is  the  equifetum  hyemale  of  Linnseus,  which 
grows  in  moift  places  among  mountains,  and  is  a  native  of 
Scotland ;  it  has  a  naked,  funple,  round  ftein,  about  the 
thicknefs  of  a  writing  pen.  The  oldeft  plants  are  the  bell. 

Before  ufing  them  they  fhould  be  moiftened  a  little,  other- 
wife  they  break  in  pieces  almoft  immediately,  and  render  it 
exceedingly  difficult  to  polifh  with  them.  They  are  par¬ 
ticularly  proper  for  fmoothing  the  hard  woods,  as  box,  lig¬ 
num  vitae,  ebony,  &c.  After  having  cleaned  up  the  piece 
well,  it  fhould  be  rubbed  gently  either  with  wax  or  olive- 
oil,  then  wiped  clean  and  rubbed  with  its  own  rafpings  or  with 
a  cloth  a  little  worn.  Ivory,  horn,  filver,  and  brafs,  are  polifh¬ 
ed  with  pumice-ftone  finely  pounded  and  put  upon  leather 
or  a  linen  cloth  a  little  moiftened  :  with  this  the  piece  is 
rubbed  as  it  turns  round  in  the  lathe ;  and  to  prevent  any  dirt 
from  adhering  to  any  part  of  it,  every  now  and  then  it  is 
rubbed  gently  with  a  fmall  brafh  dipt  in  water.  To  polifh 
very  finely,  the  workmen  make  ufe  of  tripoli,  a  particular 
kind  of  earth,  and  afterwards  of  putty  or  calx  of  tin.  Iron 
and  fteel  are  polilhed  with  very  fine  powder  of  emery  ;  this 
is  mixed  with  oil,  and  put  between  two  pieces  of  very  tender 
wood,  and  then  the  iron  is  rubbed  with  it.  Tin  and  filver 
are  polifhed  with  a  burnifher  and  that  kind  of  red  flone 
called  in  France  f anguine  dune .  They  may  be  polifhed  alfo 
with  putty,  putting  it  dry  into  (hammy- fkin,  or  with  the 
palm  of  the  hand. 

To  fucceed  in  turning  iron,  it  is  neceffary  to  have  a  lathe 
.exceedingly  ftrong  in  all  its  parts,  and  exceedingly  well 
fixed.  The  puppets  fhould  be  fhort,  and  the  tf  well  fixed 
very  near  the  work :  the  back  of  che  rf  fhould  be  two  or 
three  lines  lower  than  the  iron  to  be  turned. 

The  lathe  and  other  inftniments  being  prepared,  it  is  ne- 
ceffary  to  determine  the  length  and  thicknefs  of  the  iron  to 
be  turned  according  to  the  defign  which  is  to  be  executed, 
and  to  make  a  model  of  it  in  wood  a  little  thicker  than  it 
ought  to  be:  Then  one  exa&ly  like  this  is  to  be  forged 
of  the  bed  iron  that  can  be  procured  ;  that  is  to  fay,,  it 
muft  not  be  new,  but  well  prepared  and  well  beaten  with 
hammers  ;  it  muft  have  no  flaws,  nor  cracks,  nor  pimples. 

New  iron,  which  has  not  been  well  beaten,  often  contains 
round  drops  of  caft  iron,  called  by  the  workmen  grains , 
which  blunt  the  edges  of  the  gouges,  chifels,  and  other  in- 
ftruments  ufed  for  cutting  ;  break  them,  or  make. them  Aide. 

The  iron  being  forged  according  to  the  model,  it  fhould  be 
annealed,  that  is,  heated  red  hot  and  allowed  to  cool  flowly 
on  the  coals  till  the  fire  go  out  of  itfelh  Some  people,  to 
foften  the  iron,  cover  it  over  with  day  and  allow  it  to  cool. 

The  iron  cylinder  being  thus  made,  it  is  next  to  be  put 
upon  the  lathe,  finding  the  centres  as  formerly  dire&ed,  and 
boring  a  fmall  hole  in  them  that  the  iron  many  not  efcape 
from  the  points. 
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rning.  The  points  fhould  be  oiled  from  time  to  time  to  prevent 
their  being  exeeffively  heated  and  fpoiled  while  the  iron  is 
turning.  A  crotchet  is  then  to  be  applied  to  the  iron  to  be 
turned,  a  little  above  its  centre  pretty  gently,  and  by  this 
means  the  inequalities  of  the  cylinder  will  be  taken  off. 
Other  inftruments  are  then  to  be  applied  to  mold  the  iron 
according  to  the  model  ;  and  whenever  any  of  them  grow 
hot,  they  are  to  be  plunged  into  a  bafon  of  water  lying  be- 
fide  the  workman.  II  the  iron,  after  being  properly  turned, 
is  to  be  bored  like  a  gun-barrel,  one  of  the  puppets  is  to  be 
removed  and  another  fubftituted  in  its  place,  having  a  fquare 
hole  through  it,  into  which  the  collar  of  the  iron  is  to  be  fix¬ 
ed  firmly,  fo  as  not  to  fhake  ;  then  borers  are  to  be  applied, 
like  tbofe  which  lockfmiths  ufe  to  bore  keys ;  and  begin- 
rung  with  a  fmall  one,  and  afterwards  taking  larger  ones, 
the  hole  is  to  be  made  as  wide  and  deep  as  neceflary  ;  great 
care  muft  be  taken  to  hold  the  borers  firm  on  the  reft ,  other- 
wife  there  is  danger  of  not  boring  the  hole  flraight.  The 
borer  muft  be  withdrawn  from  time  to  time  to  oil  it  and  to 
clean  the  hole.  Since  it  is  didicult  to  make  a  hole  quite 
round  with  borers  alone,  it  is  neceflary  to  have  alfo  an  in¬ 
ftrument  a  good  deal  fmaller  than  the  hole,  one  of  the  fides 
cd  which  is  fharp,  very  well  tempered,  and  a  little  hollow  in 
the  middle.  This  inftrument  being  fixed  in  a  pretty  long 
handle,  is  to  be  applied  with  fteadinefs  to  the  inner  furface 
of  the  hole,  and  it  will  entirely  remove  every  inequality  that 
may  have  been  there  before  its  application. 

We  fhall  now'  deferibe  the  manner  of  cutting  a  fcrew 
upon  our  cylinder.  Some  perfons  make  ufe  of  an  inftru- 
ment,  confifting  principally  of  a  female  fcrew,  for  this  pur- 
pofe  :  but  this  is  rather  an  improper  inflrument  ;  for  if  one 
prefles  too  violently,  or  inclines  it  ever  fo  little  to  the  right 
or  left,  he  runs  the  greatefl  rifle  of  fpoiling  the  ferew.  To 
avoid  this  danger,  fome  perfons  ufe  it  only  to  trace  out  the 
lines  of  the  fcrew,  and  afterwards  finifli  it  with  a  file.  .But 
there  is  a  much  better  way  of  cutring  a  lerew;  and  it  is  this. 
Take  a  tap  for  making  a  female  fcrew,  the  threads  of  whieh 
have  been  cut  very  accurately,  and  cxa&ly  of  the  lize  of  the 
fcrew  which  you  want ;  and  having  put  it  in  the  opening  which 
you  have  traced  in  the  collar  of  the  axis  on  which  the  ferew 
is  to  be  cut,  folder  it  with  tin,  fal-ammoniac,  and  rofin,  as 
exa&ly  coirefponding  to  the  axis  as  poflible.  Take  then  a 
puppet  with  a  hole  cut  into  a  correfponding  female  fcrew, 
into  which  the  male  fcrew  is  to  be  put.  The  axis  on  which 
the  ferew  is  to  be  cut  muft  be  placed  exadtly  horizontally 
between  the  two  puppets.  The  reft  is  then  to  be  brought 
as  near  as  poflible  to  the  place  where  the  fcrew  is  to  be  cut, 
and  a  fmall  hollow  fhould  be  cut  in  that  part  of  it  which  is 
exactly  oppofite  to  the  place  where  the  fcrew  is  to  be  cut, 
to  hold  your  inftrument  fiimly  and  prevent  it  from  fhaking. 
The  inflrument  with  which  the  ferew  is  to  be  cut  fhould  be 
very  fharp,  and  its  point  fhould  make  an  angle  of  6o°  writh 
the  fcrew  to  be  cut  ;  and  if  you  wifh  the  fcrew  to  be  cut 
very  deep,  it  fhould  make  an  angle  a  little  larger.  The 
lathe  being  now  put  in  motion,  the  tap  fixed  at  the  end  of 
the  axis  will  move  gradually  through  the  female  fcrew  in  the 
puppet ;  and  your  inflrument  in  the  mean  time  will  trace  a 
fimilar  male  fcrew  on  the  axis  fixed  in  the  lathe.  Many  per¬ 
fons,  after  having  in  this  manner  drawn  the  outlines  of  the 
fcrew,  finifh  it  with  a  lerew-tale  of  three  teeth  correfpond¬ 
ing  exafiHy  to  the  fize  of  the  fcrew,  or  with  a  triangular  file; 
but  this  lafl  method  is  rather  improper. 

This  is  the  exa&eft  method  of  cutting  ferews.  There 
is  another  method  rleferibed  by  F.  Plumier,  which  may 
fometimes  be  or  ufe.  “  Cut  (fays  he)  a  fmall  fillet  of  paper 
large  enough  to  cover  that  part  of  the  axis  which  you  mean 
to  cut  into  a  fcrew  :  then  mark  upon  the  two  borders  of 
it,  which  join  when  it  is  rolled  on  the  axis,  the  largenefs 
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of  the  teeth  of  the  fcrew  with  a  compafs.  Having  thus  Turning, 
marked  the  whole  border  at  equal  diflances,  draw  a  flraight 
line  from  the  firft  point  of  the  bolder  to  the  fteond,  from 
the  fecond  to  the  third,  and  fo  on.  You  will  have  feverai 
oblique  parallel  lines  equally  diftant  from  one  another.  Wrap 
the  fillet  of  paper  thus  marked  upon  the  part  of  the  axis 
on  which  the  fcrew  is  to  be  traced,  fo  that  the  borders  of 
it  touch  without  overlapping  each  other  :  then  all  the  ex¬ 
tremities  of  thefe  lines  meeting  mutually,  will  trace  out  a 
very  exa&  fcrew  ;  and  this  you  will  mark  upon  the  axis  by 
means  of  a  knife  formed  into  a- kind  of  fine  faw  by  the  ed^e 
of  another  knife.  This  firft  trace  you  are  carefully  to  en¬ 
large  with  a  fmall  file  till  it  becomes  large  enough  to  admit 
the  edge  of  a  three-cornered  file  ;  with  which  you  eut  a 
little;  then,  taking  a  proper  fcrew-tale,  you  introduce  it 
into  the  hollows  already  made  ;  and  turning  the  lathe,  you 
are  to  follow  the  hollow  of  the  ferew  with  this  inftrument 
till  the  ferew  is  finifhed.” 

For  turning  ovals,  a  lathe  of  fomewhat  a  different  con- 
ftrudlion  is  ufed.  The  axis  or  fpindle,  having  011  it  the 
pulley  over  which  the  band-cord  paffes  for  turning  the  lathe, 
is  fixed  between  the  two  puppets  fo  as  to  turn  round  eafily; 
one  end  of  it  paffes  through  one  of  the  puppets,  and  to  it 
is  firmly  fixed  a  circular  plate  of  brafs,  fo  that  it  turns  round 
along  with  the  fpindle.  Upon  this  plate  two  brazen  feg- 
ments  of  circles  are  faftened,  the  circumferences  of  which 
cerrefpond  to  the  circumference  of  the  plate  :  their  chords 
are  parallel,  and  equally  diftant  from  the  centre  of  the  plate, 
fo  that  they  leave  a  diftance  between  them.  They  have  a 
groove  in  each  of  them  :  in  thefe  grooves  another  plate  is 
placed  which  exa&ly  fills  up  the  fpace  between  the  two 
grooves,  but  is  fhorter  than  the  diameter  of  the  larger  cir¬ 
cular  plate  on  whieh  it  is  laid.  This  plate  is  made  to  Aide 
in  the  grooves.  To  its  centre  is  fixed  a  fhort  fpindle,  on 
which  the  piece  of  wood  to  be  turned  is  fixed.  When  the 
lathe  is  fet  a-going,  the  circular  plate  moves  round,  and 
carries  the  piece  along  with  it  ;  the  plate  of  brafs  on  whieh 
the  piece  is  fixed  being  fixed  loofely  in  the  grooves  already 
deferibed,  Aides  down  a  little  every  time  that  the  grooves 
become  perpendicular  to  the  floor  (and  there^are  particular 
contrivances  to  prevent  it  from  Aiding  down  too  far)  ;  and 
by  thefe  two  motions  combined,  the  circular  one  of  the 
large  plate,  and  the  flraight  one  of  the  fmall,  the  circum¬ 
ference  of  the  piece  of  wood  to  be  turned  neceffarily  de* 
feribes  an  oval ;  and  gouges  or  other  tools  being  applied  in 
the  ufual  manner  fupported  on  the  rejl>  it  is  cut  into  an 
oval  accordingly.  The  fmall  plate  may  be  made  to  Hide 
either  more  or  lefs  in  the  grooves  ;  and  by  this  contrivance 
the  tranfveife  diameter  of  the  oval,  or  rather  ellipfe,  may  be 
made  longer  or  fhorter  at  pleafuie.  Another,  and  fiili  Ampler 
method,  if  poflible,  of  turning  ovals,  is  this  :  lake  two 
ovals  of  metal,  exadlly  of  the  fize  ot  the  oval  which  you 
intend,  to  make  ;  fix  them  firmly  on  the  fpindle  of  the  lathe 
fo  as  to  turn  round  with  it :  fix  between  them  the  wood  to 
be  turned  ;  and  then  it  is  eafy,  by  the  help  of  chifels  and 
other  tools,  to  cut  it,  as  the  lathe  goes  into  exadlly  the 
figure  of  the  external  ovals.  Or  an  oval  may  be  formed 
by  placing  the  wood,  or  whatever  is  to  receive  that  fhaDe, 
obliquely  on  the  lathe  There  are  feverai  other  ingenious 
methods  of  turning  ;  but  our  bounds  do  not  permit  us 
to  enter  upon  them.  We  fliall  therefore  conclude  this  ar¬ 
ticle  with  a  number  of  receipts  whieh  every  turner  ought  to 
know. 

1.  The  method  of  moulding  boxes  loth  of  jhell  and  horn.— 

I11  the  firft  place,  form  a  proper  mould,  which  muft  eonfift 
oi  two  pieces,  % n%.  of  a  circle  about  halt  an  inch  thick, 
which  fhould  Hope  a  little  in  order  to  draw  out  the  mould¬ 
ed  fheli  the  more  eafily ;  and  a  ring  fitted  to  the  outfide 
4  H  of 
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of  the  circle,  fo  that  both  together  make  the  fhape  of 
a  box.  Thefe  two  pieces  being  adjufted,  it  is  neceffary 
to  round  the  fhell  to  be  moulded  of  fuch  a  fize  that,  when 
moulded,  it  will  be  a  little  higher  than  the  ring  of  the 
mould,  that  there  may  be  no  deficiency.  The  mould  is 
then  to  be  put  into  a  prefs  on  a  plate  of  iron,  exa&ly 
tinder  the  fcrew  of  the  gxefs  ;  put  then  the  fhell  upon 
the  circle  of  the  mould,  fo  that  its  centre  alfo  is  exadly 
oppofite  to  the  fcrew  of  the  prefs  :  then  take  a  piece  of 
wood  formed  into  a  truncated  cone,  and  not  fo  thick  as  the 
diameter  of  the  circle  of  the  mould,  nor  fo  deep  as  the  ring: 
then  put  a  plate  of  iron  above  the  cone,  fcrew  down 
the  prefs  gently  and  cautioufly  till  the  whole  is  well  fixed  : 
then  plunge  the  whole  into  a  cauldron  of  boiling  water 
placed  above  a  fire.  In  8  or  io  minutes  the  fhell  or  horn 
will  begin  to  foften  ;  fcrew  the  prefs  a  little  firmer  that  the 
wooden  cone  may  fink  into  the  fofteiied  fhell:  repeat  this 
from  time  to  time  till  the  cone  is  quite  funk  in  the  mould  ; 
then  take  out  the  prefs  and  plunge  it  into  col^  water. 
When  it  is  cold,  take  the  box  now  formed  out  of  the  mould, 
and  put  into  the  infide  of  it  a  new  mould  of  tin  exadly  of 
the  form  you  wifh  the  infide  of  the  box  to  be  ;  do  the 
fame  with  the  outfide,  put  it  again  into  the  prefs  and  plunge 
it  into  boiling  water ;  fcrew  the  prefs  gradually  till  the  box 
be  fafhioned  as  you  defire.  ,  * 

2.  Method  of  preparing  green  wood  fo  that  it  will  not  fplit 
in  the  turning. — Having  cut  your  wood  into  pieces  of  a  pro¬ 
per  fize,  put  it  into  a  veffel  full  of  a  ley  made  with  wood. afhes. 
Boil  it  there  about  an  hour  ;  then,  taking  the  cauldron  off 
the  fire,  allow  the  ley  to  cool ;  then  take  out  the  "wood  and 
dry  it  in  the  fhade. 

3.  Method  of  giving  an  ebony -black  to  hard  and  fine  woods. 

- — After  forming  the  wood  into  the  deflined  figure,  rub  it 
with  aquafortis  a  little  diluted.  Small  thieads  of  wood  will 
rife  in  the  drying,  which  you  will  rub  off  with  pumice-ftone. 
Repeat  this  procefs  again,  and  then  rub  the  wood  with  the 
following  compofition  :  Put  into  a  glazed  earthen  veffel  a 
pint  of  ftrong  vinegar,  two  ounces  of  fine  iron-filings,  and 
half  a  pound  of  pounded  galls,  and  allow  them  to  infufe 
for  three  or  four  hours  on  hot  cinders.  At  the  end  of  this 
time  augment  the  fire,  and  pour  into  the  veffel  four  ounces 
of  copperas  (fulphat  of  iron),  and  a  chopin  of  water  having 
half  an  ounce  of  borax  and  as  much  indigo  diffolved  in  it  ; 
and  make  the  whole  boil  till  a  froth  rifes.  Rub  ieveval 
layers  of  this  upon  your  wood  ;  and  when  it  is  dry,  polifh  it 
with  leather,  on  which  you  have  put  a  little  tripoli. 

4.  Method  of  gi'vmg  to  plum-tree  the  colour  of  brazil  wood . 
—  Slack  lime  with  urine,  and  bedaub  the  wood  over  with 
it  while  it  is  hot :  allow  it  to  dry  ;  then  take  off  the  coat 
of  lime  and  mb  it  with  fhamoy  Rein  well  oiled.  Or,  ileep 
your  wood  in  water,  having  a  quantity  of  alum  diffolved  in 
it  :  then,  having  allowed  brazil  wood  to  diffolve  in  water 
five  or  fix  hours,  fteep  your  wood  in  it,  kept  lukewarm 
during  a  night ;  and  when  it  is  dry,  rub  it,  as  before  direct¬ 
ed,  with  fhamoy  fkin  well  oiled. 

5.  Method  of  giving  a  fine  black  colour  to  wood.  —  Steep 
your  wood  for  two  or  three  days  in  lukewarm  water  in 
which  a  little  alum  has  been  diffolved ;  then  put  a  handful 
of  logwood,  cut  fmall,  into  a  pint  of  water,  and  boil  it 
down  to  lefs  than  half  a  pint.  If  you  then  add  a  little  in¬ 
digo,  the  colour  will  be  more  beautiful.  Spread  a  layer  of 
this  liquor  quite  hot  on  your  wood  with  a  pencil,  which 
will  give  it  a  violet  colour.  When  it  is  dry,  fpread  on  ano¬ 
ther  layer  ;  dry  it  again  and  give  it  a  third  :  then  boil  ver- 
degrife  at  diferetion  in  its  own  vinegar,  and  fpread  a  layer  of 
it  on  your  wood  :  when  it  is  dry,  rub  it  with  a  brufh,  and 
then  with  oiled  fhamoy  fkin.  This  gives  a  fine  black,  and 
imitates  perRCtly  the  colour  of  ebony. 


o  ]  t  u  R 

6.  Method  of  cleaning  and  whitening  bones  before  ufing  them.  Tur 
— Having  taken  off  with  a  f'aw  the  ufelefs  ends  of  the  bones, 
make  a  ftrong  ley  of  afhes  and  quick  lime,  and  into  a  pailful 

of  this  ley  put  four  ounces  of  alum,  and  boil  the  bones  in  it 
for  an  hour  ;  then  take  the  veffel  containing  the  ley  off  the 
fire  and  let  it  cool ;  then  take  out  the  bones  and  dry  them 
in  the  fhade. 

7.  Method  of  fn/dering  Jljells. — Clean  the  two  fides  of  the 
fhells  which  you  wifh  to  join  together;  then,  having  joined 
them,  wrap  them  up  in  linen  folded  double  and  well  moift- 
ened  ;  then  heat  two  plates^of  iron  pretty  hot  that  they 
may  keep  their  heat  for  fome  time  ;  and  putting  your  Hulls 
rollecf  up  between  them  under  a  prefs,  which  you  muft 
fcrew  very  tight,  leave  them  there  till  the  whole  is  cold, 
and  they  will  be  foldered.  If  you  do  not  fucceed  the  firft 
time,  repeat  the  procefs. 

•  8.  Method  of  moulding  flo  ells. — Put  fix  pints  of  water  into 

a  kettle  ;  add  to  it  an  ounce  of  o^ve  or  other  oil ;  make 
the  water  boil;  then  put  in  your  fndl,  and  it  will  grow  foft. 
Take  it  out  and  put  it  into  a  mould  under  a  prefs,  and 
it  will  take  the  figure  you  want.  'This  muff  be  done  quick¬ 
ly  ;  for  if  the  fhell  cool  ever  fo  little*  the  procefs  will  fail. 

It  will  not  require  much  preffure. 

9.  Method  of  tinging  bones  and  ivory  red. — Boil  fhavinga 
of  fcailet  in  water.  Wlkn  it  begins  to  boil,  throw  in  a 
quarter  of  a  pound  of  afhes  made  from  the  dregs  of  wine, 
which  will  extraCl  the  colour  :  then  throw  in  a  little  rock 
alrim  to  clear  it,  and  pafs  the  water  through  a  linen  cloth. 
Steep  your  ivory  or  bone  in  aquafortis,  and  put  it  into  the 
water.  3f  you  wifh  to  leave  white  fpots,  cove^-  the  places 
cfefixned  for  thcn\  with  wax. 

10.  To  tinge  ivory  black . — Steep  the  ivory  during  five 
or  fix  days  in  water  of  galls  with  *afhes  made  with  dried 
dregs  of  wine  and  arfenic;  then  give  it  two  or  three  layers  of 
the  fame  black  with  which  plum-tree  is  blackened,  in  order 
to  imitate  ebony.  Or,  diffolve  filver  in  aquafortis,  and  put 
into  it  a  little  rofe  water.  Rub  the  ivory  with  this,  and  al¬ 
low  it  to  dry  in  the  fun. 

11.  Method  of  hardening  wood  to  make  pulleys. — After  fi- 
nifhing  the  pulley,  boil  it  feven  or  eight  minutes  in  olive  oil, 
and  it  will  beccgne  as  hard  as  copper. 

12.  To  make  Chinefe  varni/h. — Take  of  gum  lac  in  grains 
four  ounces  ;  put  it  into  a  ftrong  bottle  with  a  pound  of 
good  fpii  it  of  wine,  and  add  about  the  bulk  of  a  hazel  nut 
of  camphor.  Allow  them  to  mix  In  fummer  in  the  fun,  or 
in  winter  on  hot  embers  for  24  hours,  {baking  the  bottle 
from  time  to  time.  Pafs  the  whole  through  a  fine  cloth, 
and  throw  away  what  remains  upon  it.  Then  let  it  fettle 
for  24  hours,  and  you  will  find  a  clear  part  in  the  upper 
part  of  the  bottle,  which  you  muff  feparate  gently  and 
put  info  another  vial,  and  the  remains  will  ferve  for  the 
firft  layers. 

TURNSTONE,  in  ornithology.  See  Tringa. 

TURPENTINE,  a  tranfparent  vifeons  fubffauce,  flow¬ 
ing  either  naturally  or  by  incifion  from  feveral  unefuous  or 
refinous  trees  ;  as  the  terebinthus,  pine,  larch,  fir,  &c.  See 
Pinos,  p.  7 65;  Chemistry ;  Materia  Medica, 
the  Table. 

Oil  of  Turpentine.  See  Chemistry -Index,  and  Phar¬ 
macy,  n°  174. 

TURPETH,  the  cortical  part  of  the  root  of  a  fpecies  of 
convolvulus,  brought  from  the  Eaft  Indies.  It  is  accounted 
a  pretty  ftrong  cathartic  ;  but  it  is  very  uncertain  in  its 
ftrength,  for  fometimes  a  dole  from  a  fcruple  to  a  dram 
purges  violently,  while  at  other  times  a  much  greater  dofe 
produces  very  little  effe&. 

TURQUOISE,  is  the  tooth  of  an  animal  penetrated 
with  the  blue  calx,  of  cooper:  it  loies  its  colour  when  heated; 

is 
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Turetin  it  is  opaque,  and  of  a  lamellar  texture,  and  fufceptible  of 
II  a  fine  polifh  ;  its  fpeeific  gravity  is  from  2,5  to  2,908  ;  iome 
rl  ulcany.  ^  Q£  a  deep  blue,  fome  0f  a  v. liitifh  blue,  but  become  of 
a  deeper  when  heated.  This  fubftance  is  found  in  Perha  and 
Languedoe.  The  copper  may  be  extracted  from  it  by  di- 
Hilled  vinegar.  According  to  Reaumur  (Mem.  Par.  1715) 
nitrous  acid  will  not  difTolve  that  of  Perfia,  though  it  will 
that  of  France,  which  {hows  a  difference  between  them. 

TURRETIN  (Franeis),  minifter  and  profeffor  of  divi¬ 
nity  at  Geneva,  his  native  plaee,  was  born  in  1623.  Having 
ftudied  at  Geneva,  Leyden,  Saumur,  Montauban,  and  Nif- 
mes,  with  great  fuccefs,  he  was  admitted  into  the  rriiniftry  in 
1648,  and  ferved  at  the  fame  time  the  French  and  Italian 
churches  at  Geneva.  Two  years  after,  he  was  offered  the 
profefforfhip  of  philofophy,  whch  he  refufed  ;  but  accepted 
the  invitation  of  the  church  of  Lyons.  He  was  recalled  to 
Geneva  at  a  year’s  expiration,  becaufe  he  was  wanted  to 
give  leftnrcs  in  divinity;  which  he  began  in  1653.  He 
was  fent  to  Holland  in  1661,  to  procure  money  which 
the  city  of  Geneva  had  occafion  for.  I~Ie  had  in  that 
journey  all  the  fuccefs  he  could  promife  himfelf ;  and  gained 
fuch  a  chara&er  there,  that  he  was  ftrongly  importuned 
by  the  Walloon  churches  at  the  Hague  and  at  Leyden  to 
enter  into  their  fervice.  On  his  return  he  refumed  the 
fun&ions  of  his  plaee,  and  continued  there  till  his  death 
with  remarkable  application.  He  died  in  1687,  with  the 
chat  after  of  a  man  of  great  merit ;  eloquent,  judicious,  la¬ 
borious,  learned,  and  zealous  for  orthodoxy.  His  works 
v  were  pnblifhed  by  his  fon  John  Alphonfns,  in  3  and  in  4 
vols  4to. 

TURRITIS,  tower-mustard,  in  botany:  A  genus 
of  plants  belonging  to  the  clafs  of  tetr adynamia ,  and  to  the 
order  of  ft/iquofa  ;  and  in  the  natural  fyftem  ranging  under 
the  39th  order,  Siliquo/a.  The  filiqua  is  very  long  and 
angtihited  ;  the  ealyx  connivent  and  ered  ;  the  corolla  is 
alfo  ered.  There  are  three  fpecies  ;  two  of  which  are  na¬ 
tives  of  Great  Britain,  the  glabra  and  hirfuta. 

TURTLE,  in  ichthyology.  See  Testudo. 

TuRTLR-Dove,  in  ornithology.  See  Columba. 

TUSCAN  order,  in  architedure.  See  Architec¬ 
ture,  n°  42. 

Tuscan  Earthy  a  yellowifh  kind  of  bole  dug  in  many 
parts  of  Italy,  particularly  about  Florence,  where  there  is 
a  ftratum  of  it  eight  or  ten  feet  thick,  at  the  depth  of 
five  or  lix  feet  from  the  furface.  It  is  fuppofed  to  have  an 
aftringent  property. 

TUSCANY,  a  duchy  of  Italy,  which  make3  part  of  the 
ancient  Hetruria,  excepting  fome  fmall  detatched  parts,  is 
encompaffed  by  a  part  of  the  Mediterranean,  called  he?-e  the 
Tujcan  Sea  ;  the  ecclefiaftical  ftate  ;  the  duchy  of  Mode¬ 
na  ;  and  the  republic  of  Lucca  ;  its  extent  from  north  t« 
fouth  being  about  116  Englilh  miles,  and  from  eaft  to  weft 
about  80. 

Though  fome  parts  of  it  are  mountainous,  yet  both  the 
bills  and  dales  are  covered  with  vines,  olives,  citron,  lemon, 
and  orange  trees,  &c.  The  mountains  yield  alfo  copper, 
iron,  alum,  & c.  and  fome  quarries  of  the  fineft  marble  and 
porphyry.  Here  is  alfo  plenty  of  corn,  rice,  faffron,  honey, 
wax,  wool,  flax,  hemp,  with  mineral  waters,  rich  pafturc, 
falt-pits,  fulphur,  alabafter,  chalcedony,  lapis  lazuli,  borax, 
aniethyfts,  cornelians,  jafpers,  quickfilver,  cryftals,  and  black 
flate.  In  fome  places  the  elms  and  afhes  yield  manna. 

The  principal  river  in  Tufcany  is  the  Arno,  which  has 
its  fource  in  the  Appenninc  mountains,  and  falls  into  the 
fea  below  Pifa.  There  are  fome  other  fmaller  livers. 

This  duehy  fell  under  the  dominion  of  the  Romans  about 
455  years  before  Chrift,  The  Oftrogoths  poffeffed  them- 
felves  of  it  in  the  fifth  century,  and  after  them  the  Lom¬ 


bards,  who  were  expelled  by  Charlemagne  anno  800 ;  in  con 
fequence  of  which  it  beeame  fubjeft:  to  the  German  empe¬ 
rors,  who  appointed  governors  over  it.  At  laft  the  cities 
of  Florence,  Pifa,  Sienna,  and  fome  others,  during  the  con¬ 
tentions  between  the  pope  and  the  emperor,  and  their  re- 
fpe&ive  adherents,  the  Guelphs  and  Gibbelines,  withdrew 
themfelves  from  the  dominion  of  both,  and  erefted  them- 
felves  into  feparate  commonwealths.  In  that  of  Florence, 
John  de  Medicis,  a  popular  nobleman,  fo  iiilinuated  himfelf 
into  the  favour  of  his  countrymen,  that  they  invefted  him 
with  fovereign  power.  Pope  Pins  V.  conferred  the  title  of 
grand  duke  on  Cofmo  de  Medicis  anno  1570,  in  wliofe  fa¬ 
mily  the  duchy  continued  until  the  death  of  Gallon  de  Me¬ 
dicis,  who  died  anno  1737.  The  duchy  was  then  transfer¬ 
red  to  the  duke  of  Lorrain,  afterwards  the  emperor  Francis 
I.  in  lieu  of  the  duchy  of  Lorrain,  whieh,  by  the  peace  of 
1736,  was  given  to  king  Staniflaus  during  his  life,  and  then 
was  to  be  annexed  to  France.  Leopold,  the  feeond  fon  of 
Franeis  I.  and  afterwards  emperor  of  Germany,  fucceeded 
to  this  duchy.  It  is  now  enjoyed  by  Leopold’s  feeond  fon, 
brother  to  the  prefent  emperor  of  Germany,  Francis  II. 
The  grand  duke’s  annual  revenues  are  computed  at  about 
500,0001.  ftcrling,  arifing  chiefly  from  the  tenths  of  all 
eftates  that  are  fold  or  alienated,  and  the  ground-rents  of 
the  houfes  in  Leghorn,  and  the  duties  on  almoft  all  manner 
of  pro vi (ions. 

The  great  duke  is  abfolute  in  his  dominions.  His  {land¬ 
ing  forces  confift  only  of  three  regiments  of  foot  and  two 
of  dragoons,  and  his  marine  of-  a  few  galleys  and  galeaffes  ; 
but,  in  cafe  of  neceffity,  it  is  laid  he  can  bring  30,000  men 
into  the  field,  and  increafe  his  marine  with  20  men  of  war  ; 
but  it  does  not  appear  how  he  can  man  them. 

The  principal  places  are  Florence,  Pifa,  Leghorn,  Sienna, 
Orbitello,  Fiombino,  and  Arezzo. 

TUSK,  or  Torsk,  in  ichthyology.  See  Gadus. 

TUSSILAGO,  Colt’s  foot,  in  botany  :  A  genus  of 
plants  belonging  to  the  clafs  of  jyngentfmy  and  order  of  po - 
lygamta  fuperjlua  ;  and  in  the  natuial  fyftem  ranging  under 
the  49th  order,  Compqfit The  receptacle  is  naked  ;  the 
pappus  iimple ;  the  icales  of  the  calyx  equal,  of  the  fame 
height  as  the  dilk,  and  lomewhat  membranaceous.  There 
are  12  fpeeies  ;  three  of  which  are  indigenous  to  Britain, 
the  farfara,  hybrida,  and  petafites. 

The  farfaroy  or  common  colt’s  foot,  grows  plentifully 
on  the  banks  of  rivulets,  or  in  moift  and  clayey  foils,  in  Eng¬ 
land  and  Scotland. — The  leaves  are  fmoked  in  the  manner 
of  tobacco,  or  a  fyrup  or  deco&ion  of  them  and  the  flow¬ 
ers  ftand  reeommended  in  coughs  and  other  diforders  of  the 
breaft  and  lungs.  It  feems  now  to  be  almoft  entirely  re¬ 
jected.  The  downy  fubftance  under  the  leaves,  boiled  in 
a  lixivium  with  a  little  faltpetre,  makes  excellent  tinder. 
The  petafites ,  or  common  butter-bur,  is  frequent  in  wet 
meadows  and  by  the  Tides  of  rivers.  Its  leaves  arc  the  lar- 
geft  of  any  plant  in  Great  Britain,  and  in  heavy  rains  af¬ 
ford  a  feafonable  {belter  to  poultry  and  other  fmall  Animals. 
The  root  dug  up  in  the  fpring  is  rclinous  and  aromatic.  A 
drachm  of  it  in  a  dofe  has  been  ioinetimcs  given  as  a 
fudorific  and  alexipharmic  ;  but  as  it  poffeffes  thofe  virtues 
but  in  a  fmall  degree,  it  has  loft  its  reputation  in  the  (hops. 

TUTENAGO,  an  ore  of  zinc,  containing  commonly 
from  60  to  90  per  cent,  of  zinc,  tjie  remainder  iron,  and  a 
fmall  proportion  of  clay. 

TUTOR,  in  the  civil  law,  is  one  chofen  to  look  to  the 
perfons  and  eflate  of  children  left  by  their  fathers  and  mo¬ 
thers  in  their  minority.  The  different  kinds  of  tutory  efta- 
blilhed  among  the  Romans,  and  the  powers  and  duties  of 
tutors,  are  defcribed  in  Ivji.  Eeg,  1.  T.  XIII.  fcCl.  *  •  and  2* 
to  which  the  reader  is  referred-  See  alfo  the  article  Guar- 
4  H  z  dian. 
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TVor  dian. — For  the  nature  and  efFefts  of  tutory  In  the  Scotch 
II  ,  law,  which  is  founded  on  that  of  the  Romans,  fee  Scotch 

d4  Part  III.  Sea.  7.  .  .  .  ' 

■ y— — ’  Tutor  is  alfo  ufed  in  the  Englidi  univerfities  for  a  member 

of  fome  college  or  hall,  who  takes  on  him  the  inftiu&ing  of 
young  ftudents  in  the  arts  and  faculties. 

TUTTY,  an  argillaceous  ore  of  zinc,  found  in  Perfia, 
formed  on  cylindrical  moulds  into  tubulous  pieces,  like  the 
hark  of  a  tree,  and  baked  to  a  moderate  hardnefs  ;  generally 
of  a  brownifh  colour,  and  full  of  fmall  protuberances  on  the 
outfide,  fmooth  and  yellowifh  within,  fometimes  whitifh, 
and  fometimes  with  a  bluifh  call.  Like  other  argillaceous 
bodies,  it  becomes  harder  in  a  llrongfire;  and  after  the  zinc 
has  been  revived  and  diflipated  by  inflammable  additions, 
or  extracted  by  acids,  the  remaining  earthy  matter  affords, 
with  oil  of  vitriol,  an  aluminous  fait. 

Tutty  is  celebrated  as  an  ophthalmic,  and  frequently  em- 
ployed  a.s  fach  in  unguents  and  c  llyria.  See  Pharmacy, 

TJ\^\ 

TWEED,  a  river  of  Scotland,  which  rifts  on  the  con¬ 
fines  of  the  (hire  of  Clydefdale,  and  running  eaftward  thro* 
Twee  dale,  and  dividing  the  (hire  of  Merfe  from  Teviotdale 
and  Northumberland,  falls  into  the  German  Sea  at  Berwick. 
It  abounds  with  faimon. 

TWEED  ALE,  or  Peebles,  a  county  in  the  fouth  of 
Scotland.  It  has  already  been  deferibed  under  the  word 
Peebles  ;  but  in  that  article  feveral  inaccuracies  were  com¬ 
mitted,  which  a  gentleman  .of  that  county  has  been  kind 
enough  to  point  out,  and  which  therefore  we  take  this  op¬ 
portunity  of  correcting. 

Tvveedaleis  chiefly  a  grazing  county,  producing  excellent 
mutton  from  healthy  black-faced  fheep.  It  is  remarkable,  that 
among  this  particular  breed  the  rot  or  dropfical  difeafe,  and 
the  trembling  illnefs,  are  exceedingly  rare,  unlels  when  they 
happen  to  be  imported  by  ftranger  fheep. — The  account 
which  we  formerly  gave  of  the  vail  number  of  eels  fwarming 
in  Weft-water  Loch,  and  tumbling  into  the  river  Yarrow 
at  particular  feafons,  is  a  miftake.  At  prelent  no  greater 
number  of  cels  is  feen  there  than  in  other  rivers  and  lochs. 
This  loch  and  Yarrow  water  are  more  than  20  miles  afun- 
der,  and  running  different  ways,  fo  that  the  account  at  any 
rate  was  impoflible.  The  lake  on  the  borders  of  Annandale 
is  at  prefent  called  Loch  Sheer ,  and  not  Loch  G-ennet ;  the 
cataiadb  which  it  forms  is  called  the  Grey  Mare's  Till :  the. 
fall  is  into  Moffat  water.  Douglas  of  Cavers  ought  not  to 
have  been  reckoned  a1  .ong  the  families  of  Tweedale,  as  that 
branch  of  the  Douglafcs  belongs  to  a  different  county.  Our 
miftake  proceeded  from  this  circumftance —  In  very  ancient 
times  all  the  country  wafhed  by  the  Tweed  went  by  the 
name  of  Tweedale ,  and  the  Douglafes  were  wardens  of  that 
diftrkft.  Peebles  lies  in  N.  Lat,  55.  38.  W.  Long.  3. 

TWELETH-day,  the  feftival  of  the  Epiphany,  or  the 
manifeftation  of  Chrift  to  the  Gentiles ;  fo  called,  as  being 


the  twelfth  day,  exclufive,  from  the  nativity  or  Chriftmas-  Twilight  * 
day.  •  ^  0 

TWILIGHT,  that  light,  whether  in  the  morning  be* 
fore  fun -rife,  or  in  the  evening  after  fun-fet,  fuppofed  to  be¬ 
gin  and  end  when  the  lead  ftars  that  can  be  feen  by  the 
naked  eye  ceafe  or  begin  to  appear, 

TWINKLING  of  the  Stars .  See  Optics,  n°  21. 

TWINS,  two  young  ones  delivered  at  a  birth,  by  ail  ani* 
mal  which  ordinarily  brings  forth  but  one. 

TWITE,  in  ornithology.  See  Fringilla. 

TYGER,  or  Tiger,  in  zoology.  See  Eel  is. 

TYPE,  or  Tile,  in  building,  a  fort  of  thin  laminated 
brick  ufed  on  the  roofs  of  houies  :  or,  more  properly,  a  kind 
o^  fat  clayey  earth  kneaded  and  moulded  of  a  juft  thieknefs, 
dried  and  burnt  in  a  kiln  like  brick,  and  ufed  in  the  cover¬ 
ing*  and  paving  of  houies. 

TYMPAN,  among  printers,  a  double  frame  belonging 
to  the  prefs,  covered  with  parchment,  on  which  the  blank 
fb.eets  are  laid  in  order  to  be  printed  off.  StQ  Printing- 
Prefs . 

TYMPANUM,  in  mechanics,  a  kind  of  wheel  placed 
round  an  axis  or  cylindrical  beam,  on  the  top  or  which  are 
two  levers  or  fixed  ftaves  for  the  more  eaflly  turning  the  axis 
in  otder  to  raife  a  weight  required.  The  tympanum  is 
much  the  fame  with  the  peritrochium  ;  but  that  the  cylinder 
of  the  axis  of  the  peritrochiiim.  is  much  fhorter  and  lefs  than 
the  cylinder  ot  the  tympanum. 

Tympanum,  in  anatomy.  See  Anatomy,  n°  141. 

TYMPANY,  in  medicine.  See  Medicine,  n9  337,  and 
Surgery,  n°  265. 

TYNDALE  (William),  a  zealous  Englifh  reformer, 
and  memorable  for  having  made  the  firtl  Englifh  ver- 
fion  of7  the  Bible,  was  born  on  the  bonders  of  Wales  fome' 
time  before  1500.  He  was  of  Magdalene- hail  in.  Oxford, 
where  he  diftinguifhed  himfelf  by  fucking  in  early  the  doc¬ 
trines  of  Luther,  and  by  as  zealoufly  propagating  thofe 
dodtrines  among  others.  Afterwards  he  removed  to  Cam¬ 
bridge,  and  from  thence  went  to  live  with  a  gentleman  in 
Gloucefterfhire  in  the  capacity  of  tutor  to  his  children. — 

While  he  continued  there,  he  fhovved  himfelf  fo  furious  for 
Luther,  and  fo  inveterate  to  the  pope,  that  he  was  forced^ 
merely  for  the  fecurity  of  his  perfon,  to  leave  the  place.  He 
next  endeavoured  to  get  into  the  fervice  of  Tonflall  bifhop 
of  Durham,  but  did  not  1 ucceed.  His  zeal  for  Lutheran- 
ifm  made  him  defirous  to  tranflate  the  New  Teftament  into 
Englifh.;  and  as  this  could  not  fafely  be  done  in  England,, 
he  went  into  Germany,  where,  letting,  about  the  work,  he  fi- 
niftied  it  in  1527.  He  then  began,  with  the  Old  Teftament, and1 
fmifhed  the  five  books  of  Moles,  prefixing  difeourfes  to  each 
book,  as  he  had  done  to  thofe  of  the  New  Teftament  (a)*. 

At  his  firft  going  over  into  Germany,  he  went  into  Saxo¬ 
ny,  and  had  much  conference  with  Luther  ;  and  then  re¬ 
turning  to  the  Netherlands,  made  his  abode  chiefly  at  Ant¬ 
werp. 


or  tin's  (a)  An  anecdote  i3  told  of  Bifhop  Tonftal,.  which  is  amufing  in  itfelf,  and  does  much  honour  to  the  Bifhop's  mode- 

Life  of  ration.  Tonftal  being  at  Antwerp  in  1529,  he  Cent  for  one  Packington  an  Engli  h  merchant  there,  and  defired  him 
tL raj mus.  ^o  fee  hGw  many  New  Teftaments  of  Tyndale’s  Tranflation  he  might  have  for  money.  Packington,  who  was  a  fecret  fa¬ 
vourer  of  Tyndale,  told  him  what  the  Bifhop  propofed.  Tyndale  was  very  glad  of  it ;  for,  being  convinced  of  fome  faulty 
in  his  works,  lie  was  defigning  a  new  and  more  conxft  edition  :  but  he  was  poor,  and  the  former  impreflion  not  being¬ 
fold  off,  he  could  not  go  about  it ;  fo  he  gave  Packington  all  the  copies  that  lay  in  his  hands  ;  for  which  the  Bifhop, 
paid  the  price,  and  brought  them  over,  and  burnt  them  publicly  in  Cheapfide. — Next  year,  when  the  fecond  edition 
was  fmifhed,  many  more  were  brought  over  ;  and  one  Conftantine  being  taken  in  England;  the  lord  chancellor,  in  a  pri¬ 
vate  examination,  promifed  him  that  no  hurt  fhould  be  done  him  if  he  would  reveal' who  encouraged  and  fupported  them, 
at  Antwerp  ;  which  he  accepted  of,  and  told  them  that  the  greateft  encouragement  they  had  was  from  the  Bifhop  of 
London,  who  had  bought  up  half  the  imprefTion.  This  made  all  that  heard  of  it  laugh  heartily,  though  more  judici¬ 
ous  perfons  difeemed  the  great  temper  of  that  learned  Biihop  in  it* 
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Tyr^e,  werp.  Daring  his  peregrinations  from  one  country  to  ano- 
Type.  ther,  he  fuffered  fhipwreck  upon  the  ovdl  of  Holland,  and 

-  lod  all  his  books  and  papers.  His  tranfbtions  of  the  Sciip- 

tures  being  in  the  mean  time  Lent  to  England.,  made  a  great 
noife  there  ;  and,  in  the  opinion  of  the  clergy,  did  fo  much 
nufchief,  that  a  royal  proclamation  was  iftued  out,  prohi¬ 
biting  the  buying  or  reading  fucli  tranflation  or  translations. 
But  the  clergy  were  not  fatisfied  with  this,  they  knew  Tyn- 
dale  capable  or  doing  infinite  harm,  and  therefore  .thought 
or  nothing  lefs  than  removing  him  out  of  the  way.  For 
this  pii’-pofe  one  Philips  was  fent  over  to  Antwerp,  who 
in  {minted  himfelf  into  his  company,  and  under  the  pretext 
of  triendftiip  betrayed  him  into  cuftody.  He  was  fent  to 
the  cattle  of  Filford,  about  18  miles  from  Antwerp  ;  ancL 
though  the  Engtifh  merchants  at  Antwerp  did  what  they 
could  to  procure  his  releafe,  and  letters  were  alfo  fent  from 
lord  Cromwell  and  others  out  of  England,  yet  Philips  be- 
ftirred  himfelf  fo  heartily,  that  he  was  tried  and  condemned 
to  die.  I~le  was  fir  ft  ftrangled  by  the  hands  o-  the  common 
hangman,  and  then  burned  near -Filford  caflle,  in  1536. 
While  he  was  tying  to  the  (lake,  he  cried  with  a  fervent 
and  loud  voice,  Lord,  open  the  king  of  England's  eyes.” 

TYPE  (r v:roc"jt  an  impreifioh,  image,  or  leprefentation  of 
fome  model,  which  is  termed  the  antitype.  I11  this  fenfe 
the  word  occurs  o  ten  in  the  writings  of  divines,  who  em¬ 
ploy  it  to  denote  that  prefig uration  of  the  great  events  of 
man’s  redemption  which  they  have  found  or  fancied  in  the 
principal  tranfadtioiis  recorded  in  the  Old  Tefiament. 

That  the  death  of  Chrift  for  the  fins  of  men,  and  his  re- 
furreblion  from  the  dead  for  their  j unification,  were  prefi¬ 
gured  in  the  ritual  wo r {hip  militated  by  Moles,  is  indeed 
incontrovertible  *  ;  but  when  divines  confidei  as  a  type  eve- 
y  t^,'no  mentioned  in  the  Hebrew  Scriptures,  in  which  an 
pallim.  *  a&ive  imagination  can  difeover  the  flightefi:  refemblan'ce  or 
analogy  to  any  circnmftance  in  the  life,  or  death,  or  reiur- 
redtion,  of  Chrifi,  they  expofe  the  whole  dodlrine  of  types 
to  the  ridicule  of  unbelievers,  and  do  a  real  injury  to  that 
canfe  which  it  is  their  profefted  intention  to  ierve.  To  con¬ 
tend.  as  fome  of  them  have  done,  that  the  extradliou  of 
Eve  from  the  fide  of  Adam,  while  he  was  in  a  deep  deep, 
was  intended  as  a  type  of  the  Roman  loldier’s  piercing  our 
Saviour’s  fide  while  he  dept  the  deep  of  death  ;  or  that  the 
envy  of  the  fons  of  Jacob  to  their  brother  Jofepli,  was  ty¬ 
pical  of  the  envy  of  the  Scribes  and  Pharilees  to  Jefus  the 
Meffiah,  is  to  burlefque  the  Scriptures,  and  infuh  reafon. 

The  nature  of  types  feems  indeed  to  be  very  little  under- 
ftood  even  by  thole  who  pretend  to  have  lludied  them  with 
care.  They  are  generally  compared  to  prophecies  having 
a  double  fenfe,  and  are  thought  to  have  been  lo  contrived 
as  to  give  information  of  the  future  events  to  which  they 
pointed  ;  but  the  information  which  they  gave  of  Chriftia- 
aity  mud;  have  been  exceedingly  obicure  to  tliofe  who  lived 
before  the  coming  of  Chrift,  however  plain  k  may  appear  to 
us  who  can  now  compare  the  type  with  theantitype.  A  diffe¬ 
rent  opinion  has  indeed  been  maintained,  not  only  by  my- 
ft i cal  cabbalifis,  who  will  maintain  any  thing  from  which 
common  fenfe  revolts,  but  alto  by  writers  who,  when  treat¬ 
ing  of  other  iubjeds,  have  fhown  that  they  poffeded  very 
found  underftandings.  One  of  the  able  ft  defenders  of  re¬ 
velation,  fpcaking  of  the  purpofe  for  w  hich  the  pa'fove? 
was  inftituted,  ailcs,  “  What  is  the  price  and  worth  o:  a 
lamb,  whofe  blood  infallibly  gives  life  to  thofe  who  arc  tin¬ 
ged  with  it,  and  the  non-afperfion  or  negled  of  which  is 
lufftcient  to  condemn  Jew  and  Gentile  to  death  without  di- 
ilin&ion  Taking  it  for  granted  that  this  queftion  is 
capable  of  no  anfvver  but  one  favourable  to  the  conclufion 
which  he  wilhes  to  draw  rrem  it,  he  then  proceeds  in  the 
following  words ;  “  Though  the  Meffiah  was  not  already 
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come,  who  could  doubt  but  that  fuch  a  myftery  typified  him ,  Type, 
fince  he  was  to  be  the  Saviour  and  Deliverer  of  his  people?  '  *  ** 

and  who  would  not  be  prepared  to  believe  that  he  will  de¬ 
liver  his  people,  and  fave  them  by  the  ejfufion  of  his  bloody 
when  it  is  obvious  that  it  is  to  the  immolation  of  a  lamb, 
and  the  afperfion  of  its  blood,  chat  all  Ifrael  owe  their  lives 
and  liberties  V* 

That  the  facrifice  of  the  pafchal  lamb  for  the  fafety  of  p^cLfes  0 * 
the  Ifraelites  was  typical  of  the  facrifice  of  the  Lamb  of f/je  cbriflian 
God  for  the  fins  of  the  world,  and  that  the  refemblance  or  Religion* 
analogy  of  the  type  to  the  antitype  was  in  many  refpe&s 
exceedingly  finking,  are  fadls  known  to  every  Chriftian  ; 
but  they  could  not  poifibly  be  known  to  the  ancient  He¬ 
brews  before  it  was  revealed  to  them  that  Chrift  was  to  fuf- 
fer.  At  the  iriilitution  .of  the  paffover,  nothing  was  faid 
from  which  the  great  body  of  the  people  could  infer  that 
they  were  to  be  redeemed  from  death  and  fin  by  the  blood 
of  the  Meffiah,  as  their  fathers  had  in  Egypt  been  deliver¬ 
ed  from  the  deftroying  angel  by  the  blood  of  the  immola¬ 
ted  lamb.  We  readily  agree  with  the  ingenious  writer* 
that  in  the  blood  of  a  lamb  there  is  no*  worth  to  propitiate 
the  eternal  God,  and  from  him  to  purchafe  life  for  the  man 
who  is  fprinkled  with  it ;  but  the  Iiraelites,  at  the  era  of 
their  departure  from  E.rypt,  held  opinions  very  different 
from  his  and  ours.  They  thought  grolsly  of  the  Deity, 
and  believed,  with  their  fuperftitious  mailers,  that  he  put 
the  higheft  value  on  animal  facrifices.  In  the  New  Telia- 
rmnt  Chrift  is  called  our  Paffover ,  and  faid  to  have^been  fa* 
crificed  for  us.  Chriilians  therefore  cannot  doubt  but  that 
the  Jevvifh  facrifice  of  the  pafchal  lamb  was  emblematical  of 
the  great  facrifice  (lain  on  the  crofsq  but  as  the  majority  of 
the  ancient  Hebrews  were  ignorant  of  all  the  circumftancea 
of  refemblance  between  the  type  and  antitype,  we  can* 
not  conceive  how  they  fhould  have  dreamed  of  3  future  paf- 
fover  of  which  their  own  was  but  an  empty  figure. 

Some  learned  men  indeed  feem-  to  imagine,  that'  when 
the  rites  of  the  law  were  inftituted,  the  people  were  taught 
to  confider  them  as  of  no  value  in  themielves,  but  merely  as 
fhadows  of  good  things  to  come,  and  that  by  means  of 
thefe  fh-adows  a  diftiu6i  and  even  Heady' view  was  given  to 
them  of  the  iubilaiice;  but  this,  is  a  fuppo'iticn.  which  receives- 
no  fupport  from  Scripture.  That  Abraham;,  who  rejoiced 
to  fee  Cliriil’s  day,  and  feeing  it  was  glad1;  that  Mofes, 
who  was  directed  to  make  all  things  relating  to  the  taber¬ 
nacle  according  to  the  pattern  {bowed  to  him  in  the  mount; 
and  that  fucli  other  individuals  as,  like  him,  could  look  up 
to  a  God  invifibk,  and  perform  at  once  a  worlhip  purely 
fpiritual  *,  that  thefe  men  were  a-dmonifhed  that  the  ritual 
law'was  only  the  fhadow  of  a  future  and  more  perledl  dif- 
penfation  —cannot,  we  think,  be  queftioned.  Nay,  that  A- 
braham,  Moles,  and  a  few  others,  may  have  had  as  accurate 
notions  of  Chrift ianity  as  we  have  at  prefent,  is  a  pofition 
which  we  feel  not  ourfclves  inclined  to  controvert ;  but  that 
the  great  body  of  the  Hebrew  nation  was  taught  from  the 
beginning  to  confider  their  law  as  imperfect,  or  as  deriving 
any  little  value  which  it  had  from  its  being  emblematical 
of,a  purer  worfhip  to  be  revealed  in  the  fulnefs  of  time,  is  a 
fop  pofition  which  cannot  be  admitted  without  confounding 
all  the  divine  dilpentaiioiis. 

The  law  was  a  fchoohnafter  given  to  the  pofterity  of  Ja¬ 
cob,  to  guard  them  from  idolatry,  and  to  train  them  by 
degrees  ior  the  coming  of  Chriil.  That  it  might  anfwer 
this  purpofe  the  more  effectually,  prophets  were  raifed  lip 
from  time  to  time,  to  point  out  its  fecret  and  fpiritual  mean¬ 
ing,  as  the  people  became  able  to  receive  it ;  and  no  reafon. 
can  be  aligned  for  the  introdu&iori  of  fo  burdenfome  and" 
carnal  a  ritual  between  the  fall  and  the  clear  revelation  of 
redemption  but  became  mankind  at  large  were  not  at  that 

period 
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period  capable  of  a  more  fpiritual  and  refined  worftiip.  See 
Theology,  Part  II.  Se&.  iv. 

If  this  be  fo,  how  abfurd  is  it  to  fuppofe  that  the  an¬ 
cient  Ifraelites  faw  through  their  facrifices  the  future  facri- 
fice  of  Chrifl,  and  the  fimple,  though  fublime,  v/urfhip  of 
the  Clirifiian  church  ;  that  uhen  their  law  promited  tempo¬ 
ral  rewards  to  the  obedient,  they  looked  for  heavenly  ones 
through  the  MefTkh  ;  and  that  when  they  were  offering  a 
fin-offering  for  their  tranfgrefiions,  they  had  their  eyes  fix¬ 
ed  on  the  crofs  of  Chrifl,  being  aware  that  the  blood  of 
bulls  and  of  goats  could  never  take  away  fin  ?  Had  the  If¬ 
raelites,  at  their  deliverance  from  Egyptian  bondage,  been 
capable  of  all  this  faith,  it  is  not  to  be  fuppofed  that  the 
Father  of  Mercies  would  have  laid  upon  them  fuch  a  yoke 
of  ordinances  ;  for  that  would  have  been  in  effedt  to  fay, 
though  you  are  capable  of  worfhipping  me  in  fpirit  and  in 
truth,  according  to  the  difpenfation  which  fhall  be  revealed 
to  your  po (ferity,  yet  I  command  you  to  obferve  a  multi¬ 
farious  ritual,  which  you  know  to  be  preparatory  to  that 
difpenfation,  and  of  no  real  value  in  itfelf  l 

The  law  therefore  had  only  the  Jhadow  of  good  things 
to  come,  and  not  fucli  an  image  of  them,  as  that  merely  from 
beholding  the  type  mankind  could  acquire  an  accurate  notion 
of  the  antitype.  It  was  indeed  fo  contrived  as  naturally  to 
lead  the  thinking  part  of  the  nation  to  the  hopes  of  future 
redemption  ;  but  without  the  illuilrations  of  the  prophets 
it  could  not  of  itfelf  have  made  them  comprehend  the  means 
by  which  that  redemption  was  to  be  tffe&ed.  Between 
the  types  and  the  antitypes,  the  fhadow  and  the  fubllance, 
the  refemblance,  or,  to  fpeak  more  properly,  the  analogy, 
is  fo  finking,  that  no  unprejudiced  perfon  can  now  enter- 
tertain  a  doubt  but  that  the  law  and  the  gofpel  are  parts 
of  one  great  fcheme  of  providence,  which,  commencing  with 
the  fall,  was  completed  by  the  effufion  of  the  Holy  Spirit 
on  the  day  of  pentecofl.  But  it  would  be  as  equitable  to 
condemn  a  Bacon  or  a  Newton  to  fpend  his  time  in  the 
amufements  of  children.,  as  it  would  have  been  to  place  the 
Jews  under  the  ritual  law,  had  they  been  capable  of  acqui¬ 
ring  from  the  fhadows  of  that  law  adequate  notions  of  the 
fubftance  of  Chriftianity. 

Type,  among  letter-founders  and  printers,  the  fame  with 
letter.  See  Letter. 

Type  is  alfo  ufed  to  denote  the  order  obferved  in  the  in- 
tenfion  and  remifffon  of  fevers,  pulfes,  &c. 

TYPHA,  Cat’s  tail,  in  botany:  A  genus  of  plants 
belonging  to  the  clafs  of  monacia ,  and  order  of  triandria  ; 
and  in  the  natural  fyftem  ranging  under  the  3d  order,  Ca~ 
lamari*.  The  amentum  of  the  male  flower  is  cyliedrical  ; 
the  calyx  is  tripetalous,  but  fcarcely  diftinguifhable  ;  there 
is  no  corolla.  The  female  has  a  cylindrical  amentum  below 
the  male  ;  the  calyx  is  compofed  of  villous  hair ;  there  is 
no  corolla,  and  only  one  feed  fixed  in  a  capillary  pappus. 
There  are  two  fpecies,  both  natives  of  Britain  ;  the  latitolia 
and  anguftifolia. 

1.  Laiifolia ,  great  cat’s  tail,  or  reed  mace,  is  frequent  in 
pends  and  lakes.  The  ffalk  is  fix  feet  high ;  the  leaves  a 
yard  long,  hardly  an  inch  wide,  convex  on  one  fide  :  che 
amentum,  or  cylindrical  club,  which  terminates  the  flalk,  is 
about  fix  inches  long,  of  a  dark  brown  or  fifeous  colour. 
Cattle  will  fometimes  eat  the  leaves,  but  Schreber  thinks 
them  noxious  :  the  roots  have  fometimes  been  eaten  in  fa- 
lads,  and  the  down  of  the  amentum  ufed  to  Huff  cufhions 
and  matreffes.  Linnaeus  informs  us,  that  the  leaves  are 
ufed  by  the  coopers  in  Sweden  to  bind  the  hoops  of  their 
cafks. 

2.  Angujlifolta ,  narrowdeaved  cat’s  tail,  is  found  in  pools 
and  ditches.  The  leaves  are  femi-cylindrical,  and  the  male 
and  female  fpike  are  remote  and  /lender* 

TYPHQN.  See  Whirlwind. 
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Typhoni  the  devil  of  the  ancient  Egyptians.  See  Po*  Typhoa 
lytheism,  n°  29.  II 

TYPOGRAPHY,  the  art  of  printing.  See  Printing,  yr°_n<^ 

TYRANNION,  a  celebrated  grammarian  in  Pompey’s 
time,  was  of  Amifus  in  the  kingdom  of  Pontus.  He  was 
the  fcholar  of  Dionyfius  of  Thrace  at  Rhodes.  He  fell 
into  the  han  !s  of  Lucullus,  when  that  general  of  the  Ro¬ 
man  army  defeated  Mithridates,  and  feized  his  dominions. 

This  captivity  of  Tyrannion  was  no  diiadvantage  to  him, 
fince  it  procured  him  an  opportunity  of  being  iiluitrious  a£ 

Rome,  and  railing  a  fortune.  He  fpent  it,  among  other 
things,  in  making  a  library  of  above  30,000  volumes.  He 
died  very  old,  being  worn  out  with  the  gout.  His  care  in 
collecting  books  contributed  very  much  to  the  prefervation 
of  Ariftotle’s  works. 

TYRANT,  among  the  ancients,  denoted  fimply  a  king 
or  monarch  ;  but  the  ill  ufe  which  feveral  perfons  invelled 
with  that  facred  character  made  of  it,  has  alteied  the  im¬ 
port  of  the  word  ;  and  tyrant  now  carries  with  it  the  idea 
of  an  unjuft  or  cruel  prince,  who  invades  the  people’s  liber¬ 
ty*  and  rules  in  a  more  defpotic  manner  than  the  laws  of  na¬ 
ture  or  of  the  country  allow. 

T  YRE,  formerly  a  celebrated  city  of  Afia,  on  the  coaft 
of  Syria,  fituated  under  the  54th  degree  of  eaft  longitude, 
and  3  2d  of  north  latitude.  It  was  built,  according  to  fome 
writers,  2760  years  before  the  Chriftian  era.  There  were 
two  cities  of  that  name  ;  the  one  called  Palatyrus ,  fituated 
"*011  the  continent ;  and  the  other  the  city  of  Tyre>  built  on 
an  ifiand  about  half  a  mile  from  the  fhore.  It  was  about 
19  miles  in  circumference,  including  Paketyrus  ;  the  town 
on  the  ifiand  was  about  four  miles  round-  The  buildings 
of  Tyre  were  very  magnificent;  the  walls  were  150  feet 
high,  and  broad  in  proportion.  This  city  was  at  one  pe¬ 
riod  the  moft  famous  commercial  city  in  the  world.  Of  its 
commercial  tranfa&ions,  the  moft  particular  account  that  is 
to  be  found  in  any  ancient  writer  has  been  given  by  the 
prophet  Ezekiel,  which  at  the  fame  time  conveys  a  mag¬ 
nificent  idea  of  the  extenfive  power  of  that  ftate.  It 
refilled  Nebuchadnezzar  king  of  Babylon  for  13  years  ;  at 
the  end  of  which,  wearied  with  endlefs  efforts,  the  inha¬ 
bitants  refolved  to  place  the  fea  between  them  and  their 
enemy,  and  paffed  accordingly  into  the  ifiand.  The  new 
city  ftood  out  agamft  Alexander  the  Great  for  feven 
months  ;  and  before  he  could  take  it,  he  was  obliged  to  fill 
up  the  llrait  which  feparated  the  ifiand  from  the  continent. 

It  was  repaired  afterwards  by  Adrian,  and  became  the  me¬ 
tropolis  of  the  province.  It  afterwards  fell  into  the  hands 
of  the  Arabs  ;  and  after  being  taken  by  Baldwin  II.  king 
of  jerufalem,  it  was  deftroyed  by  the  iultan  of  Egypt  in 
1 289,  and  abandoned,  never  more  to  rile  from  its  ruins.  An 
excellent  account  of  its  fituation  and  modern  ftate  may  be 
found  in  Volney’s  Travels,  vol.  ii.  It  now  confifts  of  a 
final!  village,  compofed  of  wretched  huts,  containing  about 
50  or  60  poor  families.  The  words  @f  Ezekiel  are  literally  ful¬ 
filled,  **  And  they  fhall  make  a  fport  of  their  riches.”  (E- 
zek.  xxvi.  12,  13,  14).  Mr  Bruce  faw  this  queen  of  the 
nations  converted  into  a  place  for  fifliers  to  dry  their  nets 
in.  Its  harbour,  formerly  fo  famous  for  its  /hipping,  is 
now  almoft  choaked  up.  It  is  called  Sour  or  Tfour  by  the 
Orientals. 

TYRIAN  Dye.  See  Murex  and  Purpura. 

TYRONE,  a  county  of  Ireland,  in  the  province  of  Ul- 
fler,  46  miles  in  length  and  37  in  breadth;  bounded  on 
the  north  by  Londonderry,  on  the  eaft  by  Armagh  and 
Lough-Neagh,  on  the  fouth  by  Fermanagh,  and  on  the  weft 
by  Donnegai.  It  is  a  rough  and  rugged  country,  but  to¬ 
lerably  fruitful;  contains  12,6^3  houfes,  30  parifhes,  4  ba¬ 
ronies,  4  boroughs,  and  fends  10  members  to  parliament. 

The  principal  town  is  Dungannon. 
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U  or  u,  the  20th  letter  and  5th  vowel  of  our  alphabet, 

>  is  formed  in  the  voice  by  a  round  configuration  oi  the 
lips,  and  a  greater  extrufion  of  the  under  one  than  in  form¬ 
ing  the  letter  o,  and  the  tongue  is  alfo  more  eannulated. 
The  found  is  lhort  in  curjl ,  mujl ,  tun ,  tub  ;  but  is  lengthened 
by  a  final  e,  as  in  tune ,  tube ,  &c.  In  fome  words  it  is  rather 
acute  than  Ion®  ;  as  in  brute,  flute,  lute ,  &e.  It  is  moftly 
long  in  polyfyllables  ;  as  in  union ,  curious ,  &c.  but  m  fome 
words  it  is  obfeure,  as  in  nature ,  venture ,  See.  This  letter 
in  the  form  of  V  or  v,  is  properly  a  confonant,  and  as  iueh 
is  placed  before  all  the  vowels  ;  as  in  vacant ,  venal ,  vibrate , 
See.  Though  the  letters  v  and  u  had  always  two  founds, 
they  had  only  the  form  v  till  the  beginning  of  the  fourth 
century,  when  the  other  form  was  introduced,  the  inconve¬ 
nience  of  expreffing  two  different  founds  by  the  fame  letter 
having  been  obferved  long  before.  I11  numerals  V  Rands 
for  five  ;  and  with  a  dafli  added  at  top,  thus  V,  it  fignifies 
5000. 

In  abbreviations,  amongft  the  Romans,  V.  A.  flood  for 
veteran i  aflignati ;  V.  B.  viro  bono  ;  V.  B.  A.  vln  bom  ar¬ 
bitrate  ;  V.  B.  F.  vir  Iona  Jidei  ,*  V.  C.  vir  confulans  ; 
V.  C.  C.  F.  vale ,  conjux  cbarijfime, ftliciter  ;  V.  D.  D.  veto 
dedicatur  ;  V.  G.  verbi  gratia  ;  Vir.  Ve.  virgo  vejlalis ;  VL. 
videlicet ;  V.  N.  quint 0  nonarum. 

VACCINIUM,  the  whortl  e-berry,  or  Bilberry ,  in 
botany  :  A  genus  of  plants  of  the  clafs  of  oftanclrta ,  and  or¬ 
der  of  monogynia  ;  and  arranged  in  the  natural  fyflem  under 
the  1 8th  order,  Bicornes.  The  calyx  is  fuperior ;  the  co¬ 
rolla  monopetalous ;  the  filaments  inferted  into  the  recep¬ 
tacle  ;  the  berry  quadrilocular  and  polyfpermous.  There 
are  1 5  fpeeies  ;  the  moil  remarkable  of  which  are, 

1.  The  myrti/lus ,  blaek  whorts,  whortle-berries,  or  bil¬ 
berries,  growing  in  woods  and  on  heaths  abundantly.  The 
flowers  frequently  vary,  with  five  legmen t-s  at  the  rim,  and 
with  ten  ilamina.  The  berries  when  ripe  are  of  a  blu- 
ifh  black  colour  ;  but  a  lingular  variety,  with  white  berries, 
was  difeovered  by  the  duke  of  Athol,  growing  in  the 
woods,  about  mid-way  between  his  two  feats  of  Dunk  eld 
and  Blair.  The  berries  have  an  afiringent  quality.  In 
Arran  and  the  Weflern  Iflesthey  are  given  in  diarrhoeas  and 
dyfenteries  with  good  effect.  The  Highlanders  frequently 
eat  them  in  milk,  which  is  a  cooling  agreeable  food  ;  and 
fometimes  they  make  them  into  tarts  and  jellies,  which  lafl 
they  mix  with  whifky,  to  give  it  a  relifh  to  Grangers. — 
They  dye  a  violet  colour ;  but  it  requires  to  be  fixed  with 
alum.  The  grous  feed  upon  them  in  the  autumn. 

2.  The  uliginofum ,  or  great  bilberry  bufh,  is  found  in 
low  moift  grounds,  and  almoft  at  the  fummits  of  the  High¬ 
land  mountains.  The  leaves  are  full  of  veins,  fmooth  and 
glaucous,  efpeeially  on  the  under  fide;  the  berries  are  eatable, 
but  not  fo  much  efleemed  as  the  preceding  ;  as  they  are  apt, 
if  eaten  in  any  quantity,  to  give  the  headach. 

3.  The  vitis  iaaa,  or  red  whortle-berries,*  frequent  in 
dry  places,  in  heaths,  woods,  and  on  mountains.  The 
berries  have  an  acid  cooling  quality,  ufeful  to  quench  the 
thirft  in  fevers.  The  Swedes  are  very  fond  of  them  made 
into  the  *orm  of  a  rob  or  jelly,  wliieh  they  eat  with  their 
meat  as  an  agreeable  aeid,  proper  to  corredl  the  animal  al¬ 
kali. 

4.  The  oxycoccus ,  cran-berries,  mofs-  berries,  or  moor-ber- 
nes,  frequent  011  peat-bogs  in  the  Lowlands,  but  not  fo 
common  in  the  Highlands  of  Scotland.  The  ftalks  are 
*  4 


long,  Render,  woody,  weak,  and  trailing  :  the  leaves  are  Riff,  Vacuum 
acutely  oval,  glaucous  underneath,  their  edges  turned  back,  _  || 
and  grow  alternate ;  two  or  three  flowers  grow  fingiy  on  t  Vaillanf. 
long  red  footflalks  out  of  the  extremity  of  the  branches  ;  v 
the  flowers  are  red,  divided  deeply  into  four  acute  fegments, 
which  are  reflexed  quite  backwards  ;  the  filaments  are  dow¬ 
ny  ;  the  anther#  ferruginous  and  longer  than  the  filaments  : 
the  berries  red,  and  about  the  fize  of  the  hawthorn  ber¬ 
ries  At  Longtown,  on  the  borders  of  Cumberland,  they" 
are  made  fo  confulerable  an  article  of  commerce,  that,  at 
the  feafon  when  they  are  ripe,  not  lefs  than  20  1.  or  30US 
worth  are  fold  by  the  poor  people  each  market-day  for  five 
or  fix  weeks  together,  which  are  afterwards  difperfed  over 
different  parts  of  the  kingdom  for  making  the  well-known 
cranberry  tarts. 

VACUUM,  in  philofophy,  denotes  a  fpace  empty  or  de¬ 
void  of  all  matter  or  body. 

It  has  been  a  matter  of  much  difpute  among  pliilofopherc 
whether  there  be  in  nature  a  perfect  vacuum,  or  fpaee  void 
of  all  matter  ;  but  if  bodies  confifl  of  materi^  folid  atoms* 
it  is  evident  that  there  mufl  be  vacuities,  or  motion  would 
be  impoflible  (See  Metaphysics,  nQ  1 93 )-  We  can  even, 
produce  fome  thing  very  near  a  vacuum  in  the  receiver  of 
an  air  pump  and  in  the  Torricellian  tube  (fee  Pneumatics* 
pajfim)  -t  and  it  is  very  doubtful  whether  the  particles  of 
the  denfeft  bodies  known  be  in  perfedl  contadl.  See  Op* 
tics,  n"  63 — 68. 

VADIUM,  a  pledge  in  law,  is  either  vivum  or  moriuum . 

Vadium  Vivum ,  or  Living  Pledge ,  is  when  a  man  borrows 
a  fum  (fuppofe  200I.)  of  another;  and  grants  him  an  eftate, 
as  of  20  1.  per  annum ,  to  hold  till  the  rents  and  profits  fhali 
repay  the  fum  fo  borrowed.  This  is  an  eflate  conditioned 
to  be  void  as  foon  as  fueh  fum  is  railed.  And  in  this  cafe 
the  land  or  pledge  is  faid  to  be  living  :  it  fvibfifls,  and  fur- 
vives  the  debts  ;  and,  immediately  on  the  discharge  of  that* 
refults  back  to  the  borrower. 

Vadium  Mortuum ,  or  Dead  Pledge.  See  Mortgage. 

VAGABOND,  or  Vagrant,  one  who  wanders  illegally* 
without  a  fettled  habitation.  Such  perfons  are  cognizable 
by  the  laws.  See  Idleness. 

VAGINA,  properly  fignifies  a  fheath  or  fcabbard  ;  and 
the  term  vagina  is  ufed  in  architedhire  for  the  part  of  a  ter¬ 
minus,  beeaute  refembling  a  fheath  out  of  which  the  flatue 
feems  to  iffue.. 

Vagina,  in  anatomy,  a  canal  reaching  from  the  external 
orifice,  or  os  pudenai,  of  women,  to  the  uterus. 

VAILLANT  (John  Foy),  a  pliyfician.  and  great  medal- 
ifl,  to  whom,  according  to  Voltaire,  France  was  indebted  for 
the  fcience  of  medals,  and  Louis  XIV.  for  one  half  of  His 
cabinet,  was  born  at  Beauvais  in  1632.  Through  the  means 
of  the  minifler  Colbert  he  travelled  into  Italy,  Greece,  E- 
gypt,  and  Perfia,  to  collefl  medals  for  the  royal  cabinet ; 
and  returned  with  fo  many  as  made  the  king’s  cabinet  fu¬ 
perior  to  any  in  Europe.  In  one  of  his  voyages  the  (hip 
he  failed  in  was  fallen  upon  and  taken  by  an  Algerine  cor* 
fair.  After  a  eaptivity  of  near  five  months  lie  was  permit¬ 
ted  to  return  to  France,  and  received  at  the  fame  time  20 
gold  medals  which  had  been  taken  from  him.  He  embark¬ 
ed  in  a  veffel  bound  for  Marfeilles,  and  was  carried  on  with, 
a  favourable  wind  for  two  days,  when  another  eorfair  ap¬ 
peared,  which,  in  fpite  of  all  the  fail  they  could  make,  bore 
down  upon  them  within  the  reach,  ©f  cannon-lhot.  .  Mr 

Vaillanfc 


V  A  L  [  61 

Vair  Vaillant,  dreading  the  miferies  of  a  frefh  flavery,  refolvcd, 
Valencia  ^lowever>  to  fecUre  medals  which  he  had  received  at  Al- 
L  giers,  and  in  order  thereto  fwallowed  them.  But  a  fudden 

turn  of  the  wind  freed  them  from  this  advcrfary,  and  call 
them  upon  the  coafts  of  Catalonia  ;  where,  after  expe&ing 
to  run  aground  every  moment,  they  at  length  fell  among 
the  fands  at  the  mouth  of  the  Rhone.  Mr  Vaillant  got 
to  fhore  in  a  IkifF,  but  felt  himfelf  extremely  incommoded 
with  the  medals  he  had  fwallowed,  which  might  weigh  al¬ 
together  five  or  fix  ounces,  and  therefore  did  not  pais  like 
Scarborough  waters.  He  had  recourfe  to  a  couple  of  pliyfi- 
cians,  who  were  a  little  puzzled  with  the  Angularity  of  his 
cafe  ;  however,  nature  relieved  him  from  time  to  time,  and 
he  found  himfelf  in  poflefiion  of  the  great  eft  part  of  his 
trealure  when  he  got  to  Lyons.  Here  he  explained,  with 
much  pleafure  to  his  friends,  thofe  medals  which  were  al¬ 
ready  come  to  hand,  as  well  as  thofe  which  were  daily  ex- 
pe&ed  ;  among  which  lail  was  an  Otho,  valuable  for  its  ra¬ 
rity. — He  was  much  carefled  on  his  return  ;  and  when 
Louis  XIV.  gave  a  new  form  to  the  academy  of  inferip- 
tions  in  1701,  Mr  Vaillant  was  firft  made  affociate,  and  then 
penfionary.  He  wrote  feveral  works  relating  to  ancient 
coins,  and  died  in  1 706. 

VAIR,  orVAiRE,  a  kind  of  fur,  formerly  ufed  for  lining 
the  garments  of  great  men  and  knignts  of  renown.  It  is  re¬ 
presented  in  engraving  by  the  figures  of  little  bells  r  ever  fed, 
ranged  in  a  line.  See  Heraldry,  Chap.  II.  Se<ft.  2. 

VAIRY,’in  heraldry,  expreffes  a  coat,  or  the  bearing?  of 
a  coat,  when  charged  or  chequered  with  vairs. 

VALAIS,  a  valley  in  Swifl'erland,  which  extends  from 
the  fource  of  the  river  Rhone  to  the  lake  of  Geneva.  It  is 
near  100  miles  in  length,  but  the  breadth  is  very  unequal. 
It  is  bounded  on  the  north  by  the  Alps,  which  feparate  it 
from  the  cantoris  of  Bern  and  Uri,  on  the  eaft  by  the  moun¬ 
tains  of  Forche,  on  the  foutli  by  the  duchy  of  Milan  and  the 
Val  d’Aofte,  and  on  the  weft  by  Savoy  and  the  republic  of 
Geneva.  The  inhabitants  profefs  the  Roman  Catholic  reli¬ 
gion,  and  are  fubjedi  to  the  fwelling  of  the  throat  called 
bronchccele ;  and  idiots  are  faid  to  abound  among  them  more 
than  in  any  other  place  of  the  globe.  They  are  naturally 
hardy,  enterprifmg,  and  good-natured.  It  is  furrounded  on 
all  fides  by  very  high  mountains,  mod  of  which  are  covered 
with  fnow  and  ice  that  never  thaw.  However,  the  foil  is 
fertile  in  corn,  wine,  and  good  fruit.  The  mufeat-wine, 
which  is  produced  here,  is  excellent,  and  well  known  all 
over  Europe.  There  are  mineral  waters,  plenty  of  game, 
and  fome  mines.  This  country  comprehends  55  large  pa- 
rifhes,  to  which  one  bifhop  only  belongs,  whofe  fee  is  at 
Sion  the  capital.  The  mountains  affoid  good  paflure  for 
their  cattle  in  fummer,  and  their  hervefl  continues  from  May 
to  October ;  it  being  fooner  or  later  according  to  the  fitua- 
tion  of  the  place. 

VAL  ANTIA,  in  botany  :  A  genus  of  plants  in  the  or¬ 
der  monxcla ,  of  the  clafs  polygamlay  and  in  the  natural  fyftem 
arranged  under  the  41ft  order,  the  afperifolix .  There  is 
fcarcely  any  calyx  ;  the  corolla  is  monopetalous,  flat,  four- 
parted  ;  the  ftamina  four,  with  fmall  anther#  :  the  herma¬ 
phrodite  flowers  have  a  piftillum  with  a  large  germen,  a  bifid 
ftyle,  the  length  of  the  calyx,  and  one  feed;  the  piftilla  of  th§ 
male  flowers  are  hardly  difcernible.  There  are  eight  fpecies, 
only  one  of  which  is  a  native  of  Britain,  the  cruciata  ;  the 
Italics  of  jvhich  are  fquare,  the  whole  plant  hairy,  the  leaves 
oval  and  verticillate,  four  in  a  whirl ;  the  flowers  are  yellow, 
and  grow  on  fhort  peduncles  out  of  the  alas  of  the  leaves. 
The  roots,  like  thofe  of  the  galiums,  to  which  it  is  nearly  re¬ 
lated,  will  dye  red.  It  is  aftringent,  and  was  once  ufed  as  a 
vulnerary. 

VALENCIA,  a  province  of  Spain,  which  has  the  title 
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of  a  kingdom  ;  and  is  bounded  on  the  eaft  and  fouth  by  the  Valcndi 
Mediterranean  fea,  on  the  north  by  Catalonia  and  Arragon,  II . 
and  on  the  weft  by  New  Caftiie  and  the  kingdom  of  Murcia. 

It  is  about  165  miles  in  length,  and  63  in  breadth.  It  is  c— ^ 
one  of  the  molt  populous  and  agreeable  parts  of  Spain,  and 
where  they  enjoy  almoil  a  perpetual  fpring.  The  great 
number  of  rivers  wherewith  it  is  watered  renders  it  extreme¬ 
ly  fertile,  particularly  in  fruits  and  wine.  There  are  very 
rugged  mountains  in  it,  which  contain  mines  of  alum  and 
other  minerals. 

Valencia,  a  city  of  Spmn,  and  capital  of  the  kingdom 
of  the  lame  name.  It  contains  about  1 2,000  houfes,  belides 
thofe  of  the  fuburbs  and  the  fummer-houles  round  it.  It 
has  an  nniverfity,  and  an  archbifhop’s  lee  ;  and  was  taken 
from. the  Moors  by  the  Chriftians  in  the  13th  century.  The 
town  is  han  Tome,  and  adorned  with  very  fine  ftru&ures.  It 
is  not  very  firong,  though  there  are  iome  baflions  along  the 
fides  of  the  walls.  They  have  manufadturesjn  wool  and  filk, 
which  bring  in  great  funis  to  the  inhabitants.  It  is  feated 
on  the  river  Guadalaviar,  over  which  there  are  five  handfome 
bridges;  and  it  is  about  three  miles  from  the  fea,  wh ere  there 
is  a  harbour,  1  ro  miles  north  of  Murcia,  and  165  eaft  by 
fouth  of  Madrid.  This  city  furrendered  to  the  earl  of  Pe¬ 
terborough  in  the  year  1705;  but  it  was  loft  again  in  1707. 

W.  Long*  o.  10.  N.  Lat*  39.  23. 

VALENCIENNES,  an  ancient,  ftrong,  and  confiderable 
city  of  France,  in  the  department  of  the  North  and  late  pro¬ 
vince  of  Hainault.  It  contains  about  20,000  fouls.  The 
Scheld  divides  it  into  two  parts.  It  is  a  very  important 
place  :  the  citadel  and  fortifications,  the  work  of  Vauban, 
were  conffruded  by  order  of  Louis  XIV.  who  took  this 
town  fr@m  the  Spaniards.  It  was  confirmed  to  him  by  the 
treaty  of  Nimeg uen,  in  1678.  In  1793,  it  furrendered  to 
the  allies  after  a  fevere  fiege,  but  was  afterwards  abandoned; 
and  is  now  in  the  poflefiion  of  the  French  republicans.  Be- 
fides  lace,  this  city  is  noted  for  manufadories  of  woollen 
fluffs  and  very  fine  linens.  It  is  20  miles  weft-fouth-weft  of 
Mons,  17  north-eaft  of  Cambray,  and  1 20  north- eaft  by  north 
of  Paris.  E.  Long.  3.  37.  N.  Lat.  50.  21. 

VxALENS  (Flavius),  emperor  of  the  Eaft,  a  great  patron 
of  the  Arians.  Killed  by  the  Goths  in  the  year  379.  See 
Constantinople,  n°  76. 

VALENT1NIAN  I.  emperor  of  the  Weft,  a  renown¬ 
ed  warrior,  but  a  tyrant  over  his  fubjeds.  See  Rome,  nS 
52T 

Valentinian  ILemperor  of  the  Weft,  a  Drince  celebra¬ 
ted  for  his  virtues,  and  above  all  for  his  moderation  ;  yet  a 
confpiracy  was  formea  againft  him  by  Arbogaftes,  the  com¬ 
mander  in  chief  of  his  armies ;  and  he  was  ftrangled  in  the 
year  392.  See  Rome,  n°  536. 

VALENTINIANS,  in  church  hiftory,  a  fed  of  Chriftian 
heretics,  who  fprung  up  in  the  fecond  century,  and  were  fo 
called  from  their  leader  Valentinus. 

The  Valentinians  were  only  a  branch  of  the  Gnoftics,  who 
realized  or  perfonified  the  Platonic  ideas  concerning  the 
Deity,  whom  they  called  Pleroma  or  Plenitude .  Their  fyftem 
was  this  :  the  firft  principle  is  Bythos,  u  e.  Depth,  which 
remained  many  ages  unknown,  having  with  it  Ennoe  or 
Thought,  and  Sige  or  Silence;  from  thefe  fprung  the  Nous 
01  Intelligence,  which  is  the  only  fon,  equal  to  and  atone  ca¬ 
pable  of  comprehending  the  Bythos;  the  lifter  of  Nous  they 
called  Aletheia  or  "Truth ;  and  thefe  conftituted  the  firft  qua- 
ternity  of  asons,  which  were  the  fource  and  original  of  all 
the  reft  :  for  Nous  and  Aletheia  produced  the  World  and 
Life  ;  and  from  thefe  two  proceeded  Man  and  the  Church. 

But  befides  thefe  8  principal  #ons,  there  were  22  more;  the 
laft  of  which,  called  Sophia,  being  defirous  to  arrive  at  the 
knowledge  of  Bythos,  gave  herfelf  a  great  deal  of  uneafmefs, 
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1  Valerian  which  created  in  her  Anger  and  F£ar,  of  which  was  born 
Jl.  Matter.  But  the  Horos  or  Bounder  (topped  her,  preferved 
’Valerius.  jier  jn  tpe  pleioma,  and  reftored  her  to  Per fe Clio  11.  Sophia 
n"  then  produced  the  Chrift  and  the  Holy  Spirit,  which  brought 
the  seons  to  their  laft  perfection,  and  made  every  one  of  them 
contribute  their  utmoft  to  form  the  Saviour.  Her  Enthymefe, 
or  Thought,  dwelling  near  the  Pleroma,  perfected  by  the 
Chrill,  produced  every  thing  that  is  in  the  world  by  its  di¬ 
vers  puflions.  The  Chrill  lent  into  it  the  Saviour,  accom¬ 
panied  with  angels,  who  delivered  it  from  its  paflions,  with¬ 
out  annihilating  it  :  from  thence  was  formed  corporeal  mat¬ 
ter.  And  in  this  manner  did  they  romance  concerning  God, 
nature,  and  the  rayfteriesof  the  Chriftian  religion. 

VALERIAN,  or  Valerian  us,  (Publius  Licinius),  em¬ 
peror  ot  Rome,  remarkable  for  his  captivity  and  cruel  treat¬ 
ment  by  Sapor  I.  king  of  Perfia.  See  Rome,  n°  49  1 . 

VALERIANA,  in  botany  :  A  genus  of  plants  belong¬ 
ing  n>  the  clafs  triandria  and  order  monogynia,  and  in  the  na¬ 
tural  fyftem  arranged  under  the  48th  order,  aggregate.  There 
is  hardly  any  calyx;  the  corolla  is  monopetalous,  gibbous  at 
the  bafe,  fituated  above  the  germen  ;  there  is  only  one  feed. 
There  are  2  1  fpecies,  only  four  of  which  are  natives  of  Bri¬ 
tain,  the  officinalis,  the  hcujla ,  the  rubra ,  the  dioica;  of  theie 
only  the  officinalis  is  ufefuh  The  root  of  this  plant  is  per¬ 
ennial  :  the  flalk  is  upright,  fmooth,  channelled,  round, 
branched,  and  rifes  from  two  to  four  feet  in  height  :  the 
leaves  on  the  Item  are  placed  in  pairs  upon  (liort  broad 
(heathes ;  they  are  compofed  of  feveral  lance-fhaped,  parti¬ 
ally  dentated,  veined,  fmooth  pinnse,  with  an  odd  one  at  the 
end,  which  is  the  larged  :  the  floral  leaves  are  fpear-fhaped 
and  pointed  ;  the  flowers  are  fmall,  of  a  white  or  purplifh 
colour,  and  terminate  the  ftem  and  branches  in  large  bunch¬ 
es.  It  flowers  in  June,  and  commonly  grows  about  hedges  and 
wood  3. 

Wood-, ille  s  ^  *s  fllP?°kd  to  be  the  of  Diofcorides  and  Galen,  by 
Medical  Bo-  w^om  it  1S  mentioned  as  an  aromatic  and  diuretic  :  it  was 
any.  find  brought  into  eftimation  in  convulfive  affections  by  Fa- 
bius  Columna,  who  relates  that  he  cured  himfelf  ot  an  epi- 
lepfy  by  the  root  of  this  plant :  we  are  told,  however,  that 
Columna  fuffered  a  relapfe  of  the  diforder  ;  and  no  further 
accounts  of  the  efficacy  of  valerian  in  epilepfy  followed  till 
thofe  publiftied  by  Dominicus  Panarolus  fifty  years  after¬ 
wards,  in  which  three  cafes  of  its  fuccefs  are  given.  To 
thefe  may  be  added  many  other  inftances  of  the  good  effects 
of  valerian  root  in  this  difeafe,  fince  publiflied  by  Cruger, 
Schuchmann,  Riverius,  Sylvius,  Marchant,  Chomcl,  Sauva- 
ges,  Tiffot,  and  others. 

The  advantages  faid  to  be  derived  from  this  root  in  epi¬ 
lepfy  caufed  it  to  be  tried  in  icveral  other  complaints  termed 
nervous,  particularly  thofe  produced  by  increafed  mobility 
and  irritability  of  the  nervous  fyftem,  in  which  it  has  been 
found  highly  ferviceable.  Bergius  dates  its  virtues  to  be 
antifpafmodic,  diaphoretic,  emmena  rogue,  diuretic,  anthel¬ 
mintic.  The  root  in  fubflsmce  is  moft  effectual,  and  is 
‘ufually  given  in  powder  from  a  fcrnple  to  a  dram  :  its  un 
pleafant  flavour  may  be  concealed  by  a  fmall  addition  of  mace. 
A  tincture  of  valerian  in  proof  fpirit  and  in  volatile  fpirit  are 
ordered  in  the  London  Pharmacopoeia.  —  Cats  aic  very  fond  of 
the  fmell  of  this  root,  and  feem  to  be  intoxicated  by  it. 

VALERIUS  Maximus,  a  Latin  hiftorian,  fprung  from 
the  families  of  the  Valerii  and  Fabii,  which  made  him  take 
the  name  of  Valerius  Maximus.  He  ftudied  polite  literature, 
and  afterwards  followed  Sextus  Pompey  to  the  wars.  At 
his  return  he  compofed  an  account  ot  the  actions  and  remark¬ 
able  fayings  of  the  Romans  and  other  great  men  ;  and  dedi¬ 
cated  that  work  to  the  emperor  Tiberius.  Many  of  the  learn¬ 
ed  think  that  this  is  the  fame  that  is  now  extant,  and  bears 
the  name  of  Valerius  Maximus ;  but  others  maintain,  that 
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what  we  have  now  is  only  an  abridgment  of  the  work  written 
by  this  celebrated  hiftorian,  and  that  this  abridgment  was 
made  by  one  Nepotian  of  Africa.  However,  this  work  is 
v  ell  written,  and  contains  a  great  number  of  memorable 
actions  performed  by  the  Greeks  and  Romans  that  are  wor¬ 
thy  of  being  read. 

VALET,  a  French  term,  ufed  as  a  common  name  for  all 
domeftic  men  fervants  employed  in  the  more  fervile  offices, 
as  grooms,  footmen,  coachmen,  Sec.  But  with  us  it  is  only 
ufed  in  the  phrafe  valet  de  chambre,  which  is  a  fervant  whofe 
office  is  to  drefs  and  undrefs  his  mafter,  See. 

VA  LETTA,  a  city  of  Malta,  and  capital  of  the  Hand 
(fee  Malta,  n°  26).  It  is  fituated  in  E.  Long.  14.  34* 
N.  Lat.  3*.  54. 
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VALETUDINARY,  among  medical  writers,  denotes  a 
perfon  of  a  weak  and  fickly  conftitution,  and  frequently  out 
of  order. 

VALID,  in  law,  an  appellation  given  to  acts,  deeds, 
tran  factions,  Sec.  which  are  clothed  with  all  the  formalities 
reqnifitc  to  their  being  put  into  execution,  and  to  their  be¬ 
ing  admitted  in  a  court  ofjullice. 

VALLADOLID,  an  ancient,  large,  and  handfome  city 
of  Spain,  in  Old  Caftile,  and  capital  of  a  principality  of  the 
fame  name,  with  a  bifhop’s  fee  and  an  univerfity.  It  is  fur- 
rounded  with  ftrong  walls,  embellifhed  with  handfome  build¬ 
ings,  large  public  fquares,  piazzas,  and  fountains.  It  is  large 
and  populous,  containing  11,000  houfes,  with  fine  long  and 
broad  ftreets,  and  large  high  houfes,  adorned  with  balconies. 
The  market-place,  called  El  CampG ,  is  700  paces  in  circum¬ 
ference,  furrounded  with  a  great  number  of  convents,  and  is 
the  place  where  the  fairs  are  kept.  There  is  another  fquare 
in  the  middle  of  the  city,  furrounded  with  handfome  brick 
houfes,  having  under  them  piazzas,  where  people  may  walk 
dry  in  all  weathers.  Within  thel'e  piazzas  merchants  and 
tradefmen  keep  their  (hops.  All  the  houfes  are  of  the  fame 
height,  being  four  (lories  ;  and  there  are  balconies  at  every 
window,  of  iron  gilt.  In  the  whole  there  are  70  monafte- 
ries  and  nunneries  ;  the  fined  of  which  is  that  of  the  Domi¬ 
nicans,  remarkable  for  its  church,  which  is  one  of  the  mod 
magnificent  in  the  city.  The  kings  refcded  a  long  while  at 
this  place  ;  and  the  royal  palace,  which  flill  remains,  is  of 
very  large  extent,  though  but  two  (lories  high  ;  within  are 
fine  paintings  of  various  kinds,  and  at  one  of  the  corners  a 
curious  clock,  made  in  the  fame  manner  as  that  of  Srraiburg. 
The  houfe  of  the  inquilition  is  an  odd  fort  of  flructure,  for 
there  are  no  windows,  but  a  few  holes  to  let  in  the  light.  The 
environs  of  the  city  are  a  fine  plain,  covered  with  gardens, 
orchards,  vineyards,  meadows,  and  fields.  It  is  feated  on  the 
rivers  Elcurva  and  Pefuerga,  in  W.  Long.  4.  25.  N.  Lat. 
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VALUE,  in  commerce,  denotes  the  price  or  worth  of  any 
thing. 

VALVE,  in  hydraulics,  pneumatics,  See.  is  a  kind  of  lid 
or  cover  of  a  tube  or  vefl'el  (o  contrived  as  to  open  one  way, 
but  which,  the  more  forcibly  it  is  preffed  the  other  way,  the 
clofer  it  (huts  the  aperture  ;  fo  that  it  either  admits  the  en¬ 
trance  of  a  fluid  into  the  tube  or  veffel,  and  prevents  its  re¬ 
turn;  or  admits  its  efcape,  and  prevents  its  re-entrance. 

Valve,  in  anatomy,  a  thin  membrane  applied  on  feveral 
cavities  and  veffels  of  the  body,  to  afford  a  p aflame  to  certain 
humours  going  one  way,  and  prevent  their  reflux  towards 
the  place  from  whence  they  came. 

VAMPYRE,  a  fpecies  of  bat.  See  Vespertilio. 

VAN,  a  term  derived  from  the  French  jv.nt,  or  avaunt, 
fignifying  before  or  foremoft  of  any  thing;  thus  we  fay,  the 
van-guard  of  the  army,  See. 

VANBRUGH  (Sir  John),  a  celebrated  Englifh  drama¬ 
tic  writer  and  architect;  was  dticended  of  a  family  in  Che- 
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Vandell'a  fhlrc  which.  came  from  France,  though  by  Ins  name  be  ap- 

xr  jj  pears  to  have  been  originally  of  Dutch  extraction.  He  was 

L  an  JQ  c  born  about  the  middle  of  the  reign  of  Charles  II.  and  recei¬ 
ved  a  liberal  education.  His  firft  comedy,  called  the  Relapfe, 
or  Virtue  in  Danger,  was  a<fted  in  the  year  1697  with  great 
applaufe ;  which  gave  him  filch  encouragement,  that  he  wrote 
eleven  more  comedies.  He  was  the  f  riend  of  Mr  Congreve, 
whofe  genius  was  naturally  turned  for  dramatic  performances ; 
and  thefe  two  gave  new  life  to  the  Englifh  flage,  and  refto- 
red  its  reputation,  which  had  been  for  fome  time  finking  :  but 
their  making  vicious  pevfons  their  moft  amiable  and  ftriking 
characters,  and  their  bordering  too  much  on  obfcenity,  could 
be  of  no  fervice  to  the  caufe  of  virtue  ;  and  therefore  it  was 
not  without  reafon  that  they  weie  attacked  by  Mr  Collier, 
in  his  piece  on  the  Immorality  and  Profanenefs  of  the  Stage. 
However,  either  the  reputation  Sir  John  gained  by  his  co¬ 
medies,  or  his  fkill  in  archite&ure,  procured  him  very  confi- 
derable  advantages.  He  was  appointed  Clarencicux  king  at 
arms,  which  he  afterwards  difpoied  of,.  In  1716  he  was  ap¬ 
pointed  furveyor  of  the  works  at  Greenwich  hofpital;  he  was 
likewife  made  comptroller  general  of  his  majefty’s  works,  and 
furveyor  of  all  the  gardens  and  waters  He  was  an  able  ar¬ 
chitect  ;  but  his  performances  in  that  way  are  efteemed  heavy. 
Under  his  direction  were  railed  Blenheim-honfe  in  Oxford- 
fhire,  Claremont  in  Surry,  and  his  own  houfe  at  Whitehall. 
He  died  of  a  quin  fey  in  1726. 

VANDELLIA,  in  botany;  a  genus  of  plants  belonging 
to  the  clafs  didyv.amia  and  order  angiofpermm .  The  calyx  is 
fubquadrifid;  the  corolla  ringent;  the  two  exterior  filaments 
proceed  from  the  dife  of  the  lip  of  the  corolla  ;  the  antheree 
are  connected  ;  the  capfule  is  unilocular  and  polyfpermous. 
There  is  only  one  fpecies  known,  the  dijfufa. 

VANDiemen’s  land.  %See  Diemen. 

VANDYCK  (Sir  Anthony),  a  ccdebrated  painter,  was 
born  at  Antwerp  in  the  year  15 99.  It  is  faid  that  Vandyck’ s 
mother  was  paffionately  fond  of  embroidery,  that  file  excel¬ 
led  in  it,  and  embroidered  fever al  hiftorical  fubjeCts  with  fuch 
furprifing  {kill,  that  they  have  been  eiteemed  mafterpieces  by 
proficients  in  that  art.  Being  defirous  to  have  her  fon  in- 
ltruCted  in  the  firft  rudiments  of  grammar,  (he  began  by  fend¬ 
ing  him  to  fcliool  to  learn  reading  and  writing.  As  he  had 
ink,  paper,  and  pens,  at  command,  he  amufed  himfelf  more 
v/ith  drawing  figures  and  other  flight  iketches,  than  with  ma¬ 
king  letters.  One  day  his  mailer  having  threatened  to  whip 
one  of  hia  fchoob fellows,  Vandyck  pofitively  allured  him,  that 
lie  need  not  fear  his  n  ailer’s  threats,  as  he  would  take  care  to 
prevent  his  receiving  the  threatened  correction. — “  How 
io  ?”  replied  his  fchool- fellow.  “  I’ll  paint  (replied  Van¬ 
dyck)  a  face  on  ycur  pofleriors  which  he  did  with  fuch 
{kill,  that  when  the  mailer  drew  up  the  curtain,  he  laughed 
fo  immoderately  that  he  forgave  the  culprit.  After  giving 
fevcral  early  proofs  of  his  excellent  genius,  he  became  the 
difciple  of  the  ill  u  dr  ions  Rubens.  In  the  church  of  the  Au- 
guftines  at  Antwerp,  at  the  high  altar,  is  a  celebiated  pic¬ 
ture  of  Rubens,  reprefenting,  in  one  part,  the  Virgin  Mary 
fitting  with  the  child  Jefus  in  her  lap,  and  in  another  part 
feveral  faints,  male  and  female,  Handing.  The  bieafl  of  one 
of  thefe,  St  Sehailian,  is  faid  to  have  been  painted  by  Van¬ 
dyck  when  he  was  only  a  difciple  of  Rubens.  This  great 
raafler  being  engaged  one  day  abroad,  his  difeipks  went  into 
his  painting-room,  where,  after  having  been  fome  time  em¬ 
ployed  in  admiring  his  works,  they  began  to  play  or  romp 
in  fuch  a  manner,  that  the  bread  of  St  Sebaftian,  which  was 
not  yet  dry,  was  brufhed  away  by  a  hat  thrown  at  random. 
This  accident  put  an  end  to  their  play  :  they  were  very 
anxious  to  reflore  it,  fearing  that  if  Rubens  difeovered  it 
they  fhould  all  be  difearded.  At  length  it  was  agreed  that 
Anthony  fhould  undertake  to  mend  the  faint;  s  breaft.  In 
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fhort,  taking  his  mailer’s  pallet  and  brufhes,  he  fucceeded  fo  Vandyck 

well,  that  his  companions  imagined  Rubens  would  overlook - ** 

it.  They  were  miftakeii ;  for  Rubens  at  his  return  knew 
immediately  that  fome  one  had  touched  upon  his  perform¬ 
ance  :  calling  his  difciples,  he  afked  them  why  any  one  had 
dared  to  meddle  with  his  painting?  They  were  fome  time 
doubtful  whether  they  fhould  confefs  or  deny  the  faCt. 

Threats  at  length  prevailed:  they  owned  that  Vandyck  had 
thrown  his  hat  upon  it.  Upon  this,  clofeting  Vandyck, 
inflead  of  chiding  him,  he  told  him,  that  “  it  was  proper 
and  even  neceffary  for  him  to  travel  into  Italy,  the  only 
fchool  that  produced  excellent  painters  ;  and  that,  if  he 
would  take  his  advice,  he  would  arrive  at  the  highell  per¬ 
fection. Vandyck  replied,  that  “  he  was  very  defirous  of 
it ;  but  that  his  purfe  was  not  equal  to  fuch  a  journey,  and 
that  he  feared  he  fhould  be  obliged  to  fell  his  hat  on  the 
road.”  Rubens  allured  him  that  that  fhould  be  his  con- 
cern  ;  and  accordingly,  a  few  days  after,  he  made  him  a 
prefent  of  a  purfe  full  of  pifloles,  and  added  to  that  gift 
a  dapple  grey  liorfe,  of  great  beauty,  to  carry  him  thither. 

In  return  for  this,  Vandyck  painted  his  mailer  a  chimney- 
piece  ;  and  afterwards  fet  out  for  Italy,  about  the  year 
1621,  being  then  about  21  or  22  years  of  age.  Having 
ftaid  a  fhort  time  at  Rome,  he  removed  to  Venice,  where  lie 
attained  the  beautiful  colouring  ot  Titian,  Paul  Veronde, 
and  the  Venetian  fchool,  which  appeared  from  the  many  ex¬ 
cellent  pictures  he  drew  at  Genoa. 

After  having  fpent  a  few  years  abroad,  he  returned  to 
Flanders,  with  fo  noble,  fo  eafy,  and  natural  a  manner  of 
painting,  that  Titian  himfelf  was  hardly  his  iuperior  ;  and 
no  other  matter  could  equal  him  in  portraits.  Soon  after 
his  return,  he  accidentally  met  with  D.  Teniers,  who  ac- 
cofted  him  with  great  politenefs,  and  afked  him  whether  he 
had  much  bufinefs  fince  lie  came  from  Rome  ?  “  What  bu- 
finefs,  think  you,  can  I  have  had  time  to  do  (replied  Van¬ 
dyck)  ?  I  am  only  juft  arrived  here.  Would  you  believe, 
that  I  offered  to  draw  that  fat  brewer’s  pi&ure  who  juft  _  f 
palled  by  us  lor  two  pifloles,  and  that  the  looby  laughed  in 
my  face,  faying  it  was  too  dear  ?  I  affure  you,  that  if  the 
cards  do  not  turn  up  better,  I  {hall  make  no  long  ftay  at 
BruffcU.”  Soon  after  this,  he  painted  thole  two  famous 
pictures,  the  Nativity  and  a  dying  Clirift  ;  the  firft  in  the 
parifh- churchy  the  fecond  in  that  of  the  Capuchins,  at  Per- 
mond. 

When  he  was  in  Holland  be  was  very  defirous  to  fee  Fran¬ 
cis  Hals  the  painter,  who  had  great  reputation  then  for  por¬ 
traits.  On  entering  his  100m,  he  afked  to  have  his  picture 
diawn.  Hals,  who  knew  Vandyck  only  by  fame,  under¬ 
took  it,  and  went  to  work.  The  latter  feeing  his  head  fi- 
nifhed,  rofe  up,  faying,  that  it  was  a  ftriking  likenefs.  Af¬ 
terwards  he  propofed  to  Hals,  that  if  he  would  fit  in  return, 
he  would  alfo  draw  his  picture;  to  which  Hals  having  agreed, 
merely  fiom  curiofity,  exclaimed,  on  feeing  his  picture  fo  foon 
finiflied,  “  Thou  art  the  devil,  or  elfe  Vandyck.”  This  pic¬ 
ture  of  Hals  has  been  engraved  by  Cotter  at  the  Hague. 

Vandyck,  finding  he  could  not  make  a  fortune  in  his  own 
country,  took  a  refoiution  of  going  over  into  England.  Ac¬ 
cordingly  he  bon  owed  fome  guineas  of  Teniers,  and  fet  out, 
furnifhed  with  letters  of  recommendation.  His  fuperior  ge¬ 
nius  foon  brought  him  into  great  reputation  ;  and  above  all, 
lie  excelled  in  portraits,  which  he  drew  with  aw  inconceivable 
facility,  and  for  which  he  charged  a  very  high  price,  accord¬ 
ing  to  the  inft ructions  which  had  been  given  him  on  that 
head.  It  is  affirmed,  that  for  fome  of  them  he  received  400 
guineas  apiece.  He  foon  found  himfelf  loaded  with  honours 
and  riches ;  and  as  he  had  a  noble  and  generous  heart,  he 
made  a  figure  fui  table  to  his  fortune.  He  married  one  ot 
the  faireft  ladies,  of  the  Englifh  court,  a  daughter  of  the  lord 

Ruthvenj 
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Vane  Ruthven,  earl  of  Gowry;  and,  though  (he  had  but  little 
II  fortune,  maintained  her  with  a  grandeur  anfwerable  to  her 
Vapours.^  He  himfeif  was  generally  richly  drefled  ;  his  coach- 

e8  an£  equipage  were  magnificent,  and  his  retinue  was  nu¬ 
merous  ;  his  table  was  elegant,  and  plentifully  furnifhed  ; 
and  he  often  entertained  his  guefls  after  dinner  with  a  con¬ 
cert  performed  by  the  beft  Englifh  muficians  of  London. 
In  fhort,  his  houfe  was  fo  frequented  by  perfons  of  the 
greateft  quality  of  both  fexes,  that  his  apartments  rather 
refembled  the  court  of  a  prince  than  the  lodgings  of  a 
painter.  Notwithflanding  this  expcnce,  he  smarted  great 
wealth;  when  a  chemiil  had  the  art  to  infinuate  himfeif  into 
his  efteem,  and  infpired  him  with  a  deflre  of  converting  cop¬ 
per  into  gold  :  but  the  fecret  had  no  other  effe£t,  than  ma¬ 
king  him  convert  hJs  gold  into  fmoke.  Rubens  being  in¬ 
formed  of  it,  wrote  to  his  difciple  :  he  acknowledged  his  er¬ 
ror,  and  corredted  it.  At  length  Vandyck  being  at  an  early 
age  fubjedl  to  the  gout,  it  undermined  him  by  degrees,  and 
carried  him  to  the  grave  in  the  year  1641,  at  the  age  of  42. 
He  was  buried  in  St  Paulks  ;  and  left  to  his  heirs  a  cor.fi- 
derable  ellate,  which  fome  have  made  to  amount  to  40,000b 
fieri  ing. 

VANE,  a  thin  flip  of  bunting  hung  to  the  mart-head,  or 
fome  other  confpicuous  place  in  the  ifhip,  to  fhow  the  direc¬ 
tion  of  the  wind.  It  is  commonly  fewed  upon  a  wooden 
frame  called  th z  flock,  which  contains  two  holes  whereby  to 
flip  over  the  fpindle,  upon  which  it  turns  about  as  the  wind 
changes. 

VANILLA,  or  Vanillo.  See  Epidendrum. 

VAPOUR,  in  nhilofophy,  the  particles  of  bodies  rarefied 
by  heat,  and  thus  rendered  fpecilically  lighter  than  the  at* 
mofphere,  in  which  they  rife  to  a  confiderable  height.  See 
Evaporation,  Damp,  Gas,  &c. 

Many  kinds  of  vapour  are  unfriendly  to  animal  life,  but 
the  moll  noxious  are  thofe  which  arife  from  metallic  fub* 
Ilances.  In  the  fmeiting  and  refining  of  lead,  a  white  va¬ 
pour  arifes,  which,  falling  upon  the  grafs  in  the  neighbour¬ 
hood,  imparts  a  poifonous  quality  to  it,  fo  that  the  cattle 
which  Feed  there  will  die  ;  and  in  like  manner  ftagnant  wa¬ 
ter's  impregnated  with  this  vapour  will  kill  fiffi.  In  fome 
places  the  earth  exhales  vapours  of  a  very  noxious  quality  ; 
iuch  as  the  Grotto  del  Cani,  and  other  places  in  Italy,  where 
a  mephitic  vapour  conflantly  hovers  overs  the  furface  of  the 
ground,  proving  inflantly  fatal  to  fuch  animals  as  are  im- 
merfed  in  it.  In  fome  parts  of  the  world  there  have  been 
inftances  of  people  killed,  and  almofl  torn  to  pieces,  by  a  va¬ 
pour  fuddenly  bur  fling’  out’ of  the  earth  under  their  feet. 

Of  the  aqueous  vapour  ralfed  from  the  earth  by  the  fun’s 
heat  are  formed  the  clouds;  but  though  thefe  are  commonly 
at  no  great  ditlance  from  the  earth,  we  cannot  from  thence 
•determine  the  height  to  which  the  vapours  afeend.  Indeed, 
confidering  the  great  propensity  of  water,  and  even  quick- 
filver,  to  evaporate  -in  the  mod  perfect  vacuum  we  can  make, 
it  is  by  no  me* ns  probable  that  any  limit  can  be  fixed  for 
this  aicent.  See  Weather. 

Vji'Ours,  r.cxious,  method  of  diflipating.  The  following 
ingenious  method  of  diflipating  the  noxious  vapours  corn- 
mo rdy  found  in  wells  and  other  fubterraneous  places,  is  rela¬ 
ted  in  the  Tranl.  Philadel.  by  Mr  Robinfon  of  Philadelphia 
the  inventor.  “  After  various  unfuccefsful  trials  (fays  he), 
I  was  led  to  coufider  how  I  could  convey  a  large  quantity 
of  frefh  .air  from  the  top  to  the  bottom  of  the  well,  fuppo- 
fing  that  the  foul  would  necefiarily  give  way  to  the  pure  air. 
With  this  view  I  procured  a  pair  of  fmith’s  bellows,  fixed 
in  a  wooden  frame,  fo  as  to  work  in  the  fame  manner  as  at 
the  forge.  This  apparatus  being  placed  at  the  edge  of  the 
well,  one  end  of  a  le  them  tube  (the  hofe  of  a  fire-engine) 
was  clofely  adapted  to  the  nofe  of  the  bellows,  and  the  other 
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end  was  thrown  into  the  well,  reaching  within  one  foot  0?  Vapour? 
the  bottom.  At  this  time  the  well  was  fo  in  fe<?:ed,  that  a  y-ar^r;on 

candle  would  not  burn  at  a  fhort  dirtance  from  the  top;  but,  . . . 

after  blowing  with  my  bellows  only  half  an  hour,  the  candle 
burned  bright  at  the  bottom ;  then,  without  farther  difficulty, 

I  proceeded  in  the  work,  and  finifhed  my  well.  Wells  are 
often  made  in  a  very  flight  manner,  owing  to  the  difficulty 
of  working  in  them,  and  there  have  been  feveral  fatal  in- 
llanees  of  the  danger  attending  the  workmen  ;  but,  by  the 
above  method,  there  is  neither  difficulty  nor  danger  in  com¬ 
pleting  the  work  with  the  utmoft  folidity.  It  is  obvious, 
that  in  cleanfing  vaults,  and  working  in  any  other  fubterra- 
neous  place,  fubjeft  to  damps  as  they  are  called,  the  fame 
method  mud  be  attended  with  the  fame  beneficial  effe&.” 

Vapours,  in  medicine,  a  difeafe  properly  called  hyps,  or 
th e  hypochondriacal difeafe ;  and  in  i>.en  particularly,  the  jplcen . 

See  Medicine,  n°  276  and  3 21. 

V AVouR-Bath,  in  chemiflry,  a  term  applied  to  a  chemifl’s 
bath  or  heat,  wherein  a  body  is  placed  fo  as  to  receive  the 
fumes  of  boiling  water.  It  conlirts  o‘r  two  veflels,  difpofed  over 
one  another  in  fuch  manner  as  that  the  vapour  railed  from 
the  water  contained  in  the  lower  heats  the  matter  iuclofed  in 
the  upper.  It  is  very  commodious  for  the  diddling  of  odo* 
riferous  waters,  and  the  drawing  of  fpirit  of  wine. 

We  alio  ufe  the  term  vapour-bath,  when  a  lick  perfon  is 
made  to  receive  the  vapours  arifing  from  tome  liquid  matter 
placed  over  a  fire.  Many  contrivances  have  been  propofed 
for  this  pur-pofe  ;  and  their  expediency  and  utility  are  bed 
known  to  thofe  who  are  converfant  in  this  bufmefs.  A  Lte 
writer  has  iuggerted  a  new  conflrudlion  of  vapour  baths  ; 
and  the  whole  apparatus  is  reduced  to  a  tin  boiler,  tin  pipes 
wrapped  in  flannel,  and  a  deal  box  with  a  cotton  cover,  for 
the  reception  of  the  body  and  circulation  of  the  vapour. 

VAR  I,  in  medicine,  little,  hard,  and  ruddy  tumors* 
which  frequently  infefl  the  faces  of  young  perfons  of  a  hot 
temperament  of  body. 

VARIATION  of  the  Compafs,  is  the  deviation  of  the 
magnetic  or  mariner’s  needle  from  the  meridian  or  true 
north  and  fouth  line.  On  the  continent  it  is  called  the 
declination  of  the  magnetic  needle  ;  and  this  is  a  better  term* 
for  reafons  which  will  appear  by  and  by. 

Our  readers  know,  that  the  needle  of  a  mariner’s  com- 
pafs  is  a  fmall  magnet,  exadlly  poifed  on  its  middle,  and 
turning  freely  in  a  horizontal  diredlion  on  a  fharp  point,  fo 
that  it  always  arranges  iti'df  in  the  plane  of  the  magnetic 
action.  We  need  not  add  any  thing  on  this  head  to  what 
has  been  delivered  in  the  articles  Compass  and  Azimuth 
Compass. 

About  the  time  that  the  polarity  of  the  magnet  was 
firft  obferved  in  Europe,  whether  originally,  or  as  imported 
from  China,  the  magnetic  direction,  both  in  Europe  and 
in  China,  was  nearly  in  the  plane  of  the  meridian.  It  was 
therefore  an  ineftimable  prefent  to  the  mariner,  giving  him 
a  fure  di region  in  his  courfe  through  the  patlnefs  ocean.  1 
But  by  the  time  that  the  European  navigators  had  engaged 
in  their  adventurous  voyages  to  far  dirtant  fhores,  the  devi¬ 
ation  of  the  compafs  needle  from  the  meridian  was  very 
feiffible  even  in  Europe  ;  and  it  is  (omewhat  furprifing  that 
the  Dutch  and  Portuguele  navigators  did  not  obferve  it  on 
their  own  coafts.  The  fon  of  Columbus  p<  fitively  fays, 
that  it  was  obferved  by  his  Ether  in  his  flrfl  voyage  to  A- 
meriea,  and  made  his  companions  fo  anxious  left  they  fhould 
not  find  the  way  back  again  to  their  own  country,  that  " 
they  mutinied  and  refilled  to  proceed.  It  is  furprifing  that 
any  fhould  doubt  of  its  being  known  to  this  celebrated  na¬ 
vigator,  becaufe  he  even  endeavours  to  account  for  it  by 
fuppofing  the  needle  always  to  point  to  a  fixed  point  of  the 
heavens,  different  from  the  pole  of  the  world,  which  he  calls 
4  I  2  the 
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anation.  the  point  attraBlve.  It  is  at  any  rate  certain  that  Gonzales 
Oviedo  and  Sebaftian  Cabot  ohferved  it  in  their  voyages. 
Indeed  it  could  not  poftibly  efcape  them  ;  for  in  fome 
parts  of  their  feveral  tracks  the  needle  deviated  above  25 
degrees  fi om  the  meridian  ;  and  the  rudeft  dead  reckoning, 
made  on  the  fuppofition  of  the  needle  pointing  due  north 
and  fouth,  muft  have  thrown  the  navigators  into  the  utmoft 
confufion.  It  would  indeed  be  very  difficult  for  them,  un¬ 
prepared  for  this  fource  of  error,  to  make  any  tolerable 
guefs  at  its  quantity,  till  they  got  to  fome  place  on  fhore, 
where  they  could  draw  a  meridian  line.  But  we  know  that 
fpherical  trigonometry  was  at  that  time  abundantly  familiar 
,to  the  mathematicians  of  Europe,  and  that  no  perfon  pre¬ 
tended  to  take  the  command  of  a  fhip  bound  to  a  diftant 
port  that  was  not  much  more  informed  in  this  fcjence  than 
mod  mailers  of  (hips  are  now-a-days.  It  could  not  be  long, 
therefore,  before  the  methods  were  given  them  for  difco- 
vering  the  variation  of  the  compafs  by  obfervation  of  Am¬ 
plitudes  and  Azimuths,  as  is  pra&ifed  at  prefent  (fee 
each  of  thefe  articles).  But  the  deviation  of  the  compafs 
from  the  meridian  was  not  generally  allowed  by  mathe¬ 
maticians,  who  had  not  yet  become  fenfible  of  the  necefifity 
of  quitting  the  Ariftotelean  trammels,  and  inveftigating  na¬ 
ture  by  experiments.  They  rather  chofe  to  charge  the 
navigators  with  inaccuracy  in  their  obfervations  than  the 
Ichoolmen  with  error  in  principles.  Pedro  de  Medina  at 
Valladolid,  in  his  / Irte  de  Nav'tggar ,  publifhed  in  1  <545,  pofi- 
tively  denies  the  variation  of  the  compafs.  But  the  concur¬ 
ring  reports  of  the  commanders  of  fhips  on  'diftant  voyages, 
in  a  few  years,  obliged  the  landfmen  in  their  clofets  to  give  up 
the  point ;  ard  Martin  Cortez,  in  a  treatife  of  navigation, 
printed  at  Seville  before  1 556,  treats  it  as  a  thing  completely 
edablifhed,  and  gives  rules  and  indruments  for  difcovering 
its  quantity.  About  the  year  1580  Norman  publifhed  his 
difcovery  of  the  dip  of  the  needle,  and  fpeaks  largely  of 
the  horizontal  deviation  from  the  plane  of  the  meridian, 
and  attributes  it  to  the  attra&ion  of  a  point,  not  in  the 
heavens,  but  in  the  earth,  and  defcribes  methods  by  which 
he  hoped  to  find  its  place.  To  the  third,  and  all  the  fub- 
fequent  editions  of  Norman’s  book  (called  the  new  attrac¬ 
tive)  ,  was  fubjoined  a  differ tation  by  Mr  Burroughs,  comp¬ 
troller  of  the  navy,  on  the  variation  of  the  compafs,  in 
which  are  recorded  the  quantity  of  this  deviation  in  many 
places ;  and  he  laments  the  obftacle  which  it  caufes  to  11a- 
,  vigation  by  its  total  uncertainty  previous  to  obfervation. 
The  author  indeed  offers  a  fort  of  rule  for  computing  it  a 
priori ,  founded  on  fome  conjecture  as  to  its  caule ;  but, 
with  the  modedy  and  candour  of  a  gentleman,  acknowledges 
that  this  is  but  a  guefs,  and  intreats  all  navigators  to  be  afti- 
duous  in  their  obfervations,  and  liberal  in  communicating 
them  to  the  public  ;  conjuring  them  to  confider,  that  an  ia- 
terefled  regard  to  their  own  private  advantage,  by  conceal¬ 
ing  their  knowledge,  may  prove  the  fhipwreck  of  thoufands 
of  brave  men.  Accordingly  obfervations  were  liberally  con¬ 
tributed  from  time  to  time,  and  were  publifhed  in  the  fub- 
fequent  treatifes  on  navigation. 

Butin  1635  the  mariners  were  thrown  into  a  new  and 
great  perplexity,  by  the  publication  of  a  Difcourfe  mathema¬ 
tical  on  the  variation  of  the  Magnetical  Needle ,  by  Mr  Henry 
Gillebrand,  Grefham  profeffor  of  aflronomy.  He  had  com¬ 
pared  the  variations  oblerved  at  London  by  Burroughs,  Gun¬ 
ter,  and  himfclf,  and  found  that  the  north  end  of  the  mari¬ 
ner’s  needle  was  gradually  drawing  more  to  the  weftward. 
Tor  Norman  and  Burroughs  had  obferved  it  to  point  about 
j  14  degrees  to  the  eaft  of  the  north  in  1  $8©;  Gunter  found 
its  deviation  only  in  1622,  and  he  himfelf  had  obferved 
only  4'  in  1634  ;  and  it  has  been  found  to  deviate  more 


and  more  to  the  weftward  ever  fince,  as  may  be  feen  from 
the  following  little  table  in  Waddington/s  Navigation. 
London. 
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Mr  Bond,  teacher  of  mathematics  in  London,  and  em¬ 
ployed  to  take  care  of  and  improve  the  impreflions  of  the 
popular  treatifes  of  navigation,  about  the  1650,  decla¬ 
red,  in  a  work  called  the  “  Seaman’s  Kalendar,”  that  he 
had  difeovered  the  true  progrefs  of  the  deviation  of  the 
compafs  ;  and  publifhed  in  another  work,  called  the  “  Lon¬ 
gitude  Found,”  a  table  of  the  variation  for  50  years.  This 
was,  however,  a  very  gratuitous  fort  of  prognoftication, 
not  founded  on  any  well-grounded  principles  ;  and  though 
it  tallied  very  well  with  the  obfervations  made  in  London, 
which  fhowed  a  gradual  motion  to  the  weftward  at  the  rate 
of  — .  1 2'  annually,  by  no  means  agreed  with  the  obferva¬ 
tions  made  in  other  places.  See  Phil.  Tranf.  1668. 

But  this  glad  news  to  navigators  foon  loft  its  credit  :  for 
the  inconfiftency  with  obfervation  appeared  more  and  more 
every  day,  and  all  were  anxious  to  difeover  fome  general 
rule,  by  vvhich  a  near  guefs  at  leaft  might  be  made  as  to 
the  direction  of  the  needle  in  the  molt  frequented  feas.  Mr 
Halley,  one  of  the  firil  geometers  and  moil  zealous  philo- 
fophers  of  the  laft  century,  recommended  the  matter  in  the 
moft  earned  manner  to  the  attention  of  government ;  and, 
after  much  unwearied  folicitation,  obtained  a  fhip  to  be  fent 
on  a  voyage  of  difcovery  for  this  very  purpofe.  He  got 
the  command  of  this  fhip,  in  which  he  repeatedly  traverfed 
the  Atlantic  Ocean,  and  went, as  far  as  the  50th  degree  of 
fouthern  latitude.  See  his  very  curious  fpeculations  on  this 
fubject  in  the  Phil.  Tranf.  1683  and  1692. 

After  he  had  collected  a  prodigious  number  of  obferva¬ 
tions  made  by  others,  and  compared  them  with  his  own,  he 
publifhed  in  /700  a  fynoptical  account  of  them  in  a  very 
ingenious  form  of  a  fea-chart,  where  the  ocean  was  crofted 
by  a  number  of  lines  pafting  through  thofe  planes  where 
the  compafs  had  the  fame  deviation.  Thus,  in  every  point 
of  one  line  there  was  no  variation  in  1700;  in  every  point 
of  another  line  the  compafs  had  20  degrees  of  eaft  variation; 
and  in  every  point  of  a  third  line  it  had  209  of  weft  varia¬ 
tion.  Thefe  lines  have  fince  been  called  Ualleyan  liner , 
or  curves.  This  chart  was  received  with  univerfal  applaufe, 
and  was  undoubtedly  one  ©f  the  moft  valuable  prefents  that 
feience  has  made  to  the  arts.  But  though  recommended 
with  all  the  earneftnefs  which  its  importance  merited,  it 
was  offered  with  the  candour  and  the  caution  that  charao 
terifes  a  real  philofopher  ardently  zealous  for  the  propaga¬ 
tion  of  true  knowledge.  Its  illuftrious  author  reminds  the 
public  of  the  inaccuracy  of  obfervations  collected  from  every 
quarter,  many  of  them  made  by  perfons  not  fufBciently  in- 
ftructed,  nor  provided  with  proper  inftruments ;  many  alfo 
without  dates,  and  moft  of  them  differing  in  their  dates, 
fo  that  fome  reduction  was  neceftary  for  all,  in  order  to  bring 
them  to  a  common  epoch ;  and  this  muft  be  made  without 
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Variation,  having  an  unqueftionable  principle  on  which  to  proceed, 
u— y— '  pje  that  he  plainly  faw  that  the  change  of  variation 

was  very  different  in  different  pl?.ces,  and  in  the  lame  place  at 
different  times;  and  confcffes  that  he  had  not  difeovered  any 
general  principle,  by  which  thefe  changes  could  be  conne&ed. 

Halley’s  Variation  Chart ,  however,  was  ot  immenfe  ufe ; 
but  it  became  gradually  lefs  valuable,  and  in  1745  was 
exceedingly  erroneous.  This  made  Meffrs  Mountaim  and 
Dodfon,  fellows  of  the  Royal  Society,  apply  to  the  admi- 
rality  and  to  the  great  trading  companies  for  permiffion  to 
infpeft  their  records,  and  to  extract  from  them  the  obfeiva- 
tions  or  the  variations  made  by  their  officers.  They  got  all 
the  affiffance  they  could  demand  ;  and,  after  having  com¬ 
pared  above  50,000  obfervations,  they  compofed  new  va¬ 
riation  charts,  fitted  for  1745  and  1756. 

The  polarity  of  the  magnetic  needle,  and  a  general  tho’ 
intricate  connection  between  its  pofitions  in  all  parts  of  the 
world,  naturally  caufes  the  philofopher  to  fpeculate  about 
its  caufe.  We  fee  that  Cortez  aferibed  it  to  the  attraction 
of  an  eccentric  point,  and  that  Bond  thought  that  this  point 
was  placed  not  in  the  heavens,  but  in  the  earth.  This  no¬ 
tion  made  the  bafis  of  the  famous  Theory  of  Magnetiim  of 
Dr  Gilbert  of  Colcliefter,  the  fiift  fpecimen  of  experimen¬ 
tal  philofophy  which  lias  been  given  to  the  public.  It  was 
publiihed  about  the  year  1 600  :  he  was  an  intimate  ac¬ 
quaintance  of  the  great  experimental  philofopher  lord  Bacon, 
and  proceeded  entirely  according  to  the  plan  laid  down  by 
that  illuffrious  leader  in  his  Novum  Organum  Sclentiarum. 

Gilbert  afferted  that  the  earth  was  a  great  magnet,  and 
that  all  the  phenomena  of  the  mariner’s  compafs  were  the 
effeCts  of  this  magnetifm.  He  fhowed  at  lea  ft  that  thefe 
phenomena  were  precilely  fuch  as  would  lefult  from  fuch  a 
conftitution  of  the  earth  ;  that  is,  that  the  pofitions  of  the 
mariner’s  needle  in  different  parts  of  the  earth  were  precifely 
the  fame  with  thofe  of  a  fmall  magnet  fimilarly  fituated  with 
refpeCt  to  a  very  large  one.  Although  he  had  made  more 
magnetic  experiments  than  all  that  had  gone  before  him 
put  together,  Hill  the  magnetical  phenomena  were  but  fcan- 
tily  known. till  long  after.  But  Gilbert’s  theory  (for  fo  it 
muft  be  truly  efteemed)  of  the  magnetical  phenomena  is 
now  completely  confirmed.  The  whole  of  it  may  be  under- 
itood  from  the  following  general  propofition. 

Vlate  ^et  (-£■  1  •)  be  2  magnet,  of  which  N  is  the  north 

DXUi  and  S  the  fouih  pole  :  Let  n  s  be  any  oblong  piece  of  iron, 

poifed  on  a  point  c  like  a  compafs  needle.  It  will  arrange 
itfelf  in  a  pofition  n  c  s  precifely  the  fame  with  that  which 
would  be  affumed  by  a  compafs  needle  of  the  fame  fize  and 
fhape,  having  n  for  its  north  and  j-  its  fouth  pole.  And 

while  the  piece  of  iron  remains  in  this  pofition,  It  will  be 

In  all  refpeCls  a  magnet  fimilar  to  the  real  compafs  needle. 
The  pole  n  will  attraCf  the  fouth  pole  of  a  fmall  magnetifed 
needle,  and  repel  its  north  pole.  If  a  paper  be  held  over 
n  s9  and  fine  iron  filings  be  ftrewed  on  it,  they  will  arrange 
themfelves  into  curves  iffuing  trom  one  of  its  ends  and  ter¬ 
minating  at  the  other,  in  the  fame  manner  as  they  will 
do  when  llrewed  on  a  paper  held  over  a  real  compafs 
needle.  But  this  magnetifm  is  quite  temporary  ;  for  if 
the  piece  of  iron  n  j  be  turned  the  other  way,  placing  n 
where  s  now  is,  it  will  remain  there,  and  will  exhibit  the 
fame  phenomena.  We  may  here  add,  that  if  n  s  be  almoft 
infinitely  fa. all  in  companion  of  NS,  the  line  ns  will  be  in 
fuch  a  pofition  that  it  j  tf,  s  b,  be  drawn  parallel  to  Nr, 
St,  we  (hall  have  s  a  to  sb  as  the  force  of  the  pole  N  to 
the  force  ot  the  pole  St  And  this  is  the  true  caufe  of 
that  cuiious'difpofition  of  iron-filings  when  ft  re-wed  round  a 
magnet.  Each  fragment  becomes  a  momentary  magnet, 
and  arranges  itfelf  in  the  true  magnetic  direction;  and  when 
fo  arranged,  attracts  the  two  adjoining  fragments,  and  co¬ 


operates  with  the  forces,  which  alfo  arrange  them.  We  Variation 
throw  this  out  to  the  ingenious  mechanician  as  the  foun-  * 
dation  of  a  complete  theory  of  the  magnetical  phenomena. 

When  the  filings  are  infinitely  fine,  the  curves  Nr  S  have 
this  property,  that,  drawing  the  tangent  ncs,  we  always 
have  s  a  :  s  b  z=  force  of  N  :  force  of  S  ;  and  thus  we  may 
approximate  at  pleafure  to  the  law  of  magnetic  attra&ion 
and  repulfion.  The  public  may  expeCI  to  have  foon  a  theo¬ 
ry  of  magnetifm  founded  on  this  principle,  and  applied  with 
the  completeft  fuccefs  to  every  phenomenon  yet  obferved. 

Now,  to  apply  this  theory  to  the  point  in  hand. — Let  ns 
(fig.  2.)  be  a  fmall  compafs  needle,  of  which  n  is  the  north 
and  s  the  fouth  pole  :  let  this  needle  be  poifed  horizontally 
on  the  pin  r  d ;  and  let  ri  s'  be  the  pofition  of  the  dipping 
needle .  Take  any  long  bar  of  common  iron,  and  hold  it 
upright,  or  nearly  fo,  as  reprefented  by  AB.  The  lower 
end  B  will  repel  the  pole  n  and  will  attraCl  the  pole  s ,  thus 
exhibiting  the  properties  of  a  north  pole  of  the  bar  AB. 

Keeping  B  in  its  place,  turn  the  bar  round  B'  as  a  centre, 
till  it  come  into  the  pofition  A'B  nearly  parallel  to  nr  s'. 

You  will  obferve  the  compafs  needle  n  s  attraCt  the  end  B' 
with  either  pole  n  or  s ,  when  B'A'  is  in  the  pofition  B'  * 
perpendicular  to  the  dire&ion  n!  s'  of  the  dipping  neeedle  5 
and  when  the  bar  has  come  into  the  pofition  B'A',  the  up¬ 
per  end  B'  will  fhow  itfelf  to  be  a  fouth  pole  by  attraCIing 
n  and  repelling  s.  This  beautiful  experiment  was  exhibited 
to  the  Royal  Society  in  1673  by  Mr  Hindfhavv. 

From  this  it  appears,  that  the  great  magnet  in  the  earth 
induces  a  momentary  magnetifm  on  foft  iron  precifely  as  a 
common  magnet  would  do.  Therefore  (fays  Dr  Gilbert) 
it  induces  permanent  magnetiim  on  magnetifable  ores  of 
iron,  fuch  as  loadftones,  in  the  fame  manner  as  a  great  load- 
flone  would  do  ;  and  it  affefts  the  magnetifm  already  im¬ 
parted  to  a  piece  of  tempered  fteel  precifely  as  any  other 
great  magnet  would. 

Therefore  the  needle  of  the  mariner’s  compafs  in  every 
part  of  the  w’orld  arranges  itfelf  in  the  magnetic  direftion,  .f© 
that,  if  poifed  as  a  dipping  needle  fhould  be,  it  will  be  a  tan¬ 
gent  to  one  of  the  curves  N  c  S  of  fig.  1.  The  horizontal 
needle  being  fo  poifed  as  to  be  capable  of  playing  only  in  a 
hoi  izontal  plane,  will  only  arrange  itfelf  in  the  plane  oi  the  tri¬ 
angle  N  c  S.  That  end  of  it  which  has  the  fame  magnetifm 
with  the  fouth  pole  S  of  the  great  magnet  included  in  the 
•  earth  will  be  turned  towards  its  noVth  pole  N.  Therefore 
wliat  we  call  the  north  pole  of  a  needle  or  magnet  really 
has  the  magnetifm  of  the  fouth  pole  of  the  great  primitive 
magnet.  If  the  line  NS  be  called  the  axis,  and  N  and  S 
the  poles  of  this  great  magnet,  the  plane  of  any  one  of 
thefe  curves  N  c  S  will  cut  the  earth’s  furface  in  the  circum¬ 
ference  of  a  circle,  great  or  fmall  according  as  the  plane 
does  or  does  not  pafs  through  the  centre  of  the  earth. 

Dr  Halley’s  firft  thought  was,  that  the  north  pole  of  the 
great  magnet  or  loadilone  which  was  included  in  the  bowels 
of  the  earth  was  not  far  from  Baffin’s  Bay,  and  its  fouth 
pole  in  the  Indian  ocean  fouth- weft  from  New  Zealand. 

But  he  could  not  find  any  pofitions  oi  thefe  two  poles  which 
would  give  the  needle  that  particular  pofition  which  it  was 
obferved  to  aflume  in  different  parts  of  the  world  ;  and  he 
concluded  that  the  great  terreftiial  loadftone  had  four  irre¬ 
gular  poles  (a  thing  not  unfrequent  in  natural  loadftones, 
and  ealily  producible  at  pleafure),  two  of  which  are  ftronger 
and  two  weaker.  When  the  compafs  is  at  a  great  diftance 
from  the  two  north  poles,  it  is  affefted  fo  as  to  be  directed 
nearly  in  a  plane  paffmg  through  the  ffrongeft.  But  if  we 
approach  it  much  more  to  the  weakeft,  the  greater  vicinity 
wall  compenfate  for  the  fmaller  abfolute  force  of  the  weak 
pole,  and  occafion  confiderable  irregularities.  The  appear¬ 
ances  are  favourable  to  this  opinion.  If  this  be  the  real 
Z  co  a* 
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Taxation,  conftitution  of  the  great  magnet,  it  is  almoft  a  dcfperate  cutting  the  meridian  in  the  angle  correfpo-nding  to  the  Hal-  Variation' 

talk  to  afeertain  by  computation  what  will  be  the  pofition  levan  line.  We  ffiould  learn  die  general  magnetic  affec-  v — 

of  the  needle.  Halley  feems  to  have  defpaired  ;  for  he  was  tions  of  the  globe  much  better  if  a  number  of  magnetic 

both  an  elegant  and  a  moll  expert  mathematician,  and  it  meridians  were  drawn.  Thele  are  the  interfe&ions  of  die 

would  have  coll  him  little  trouble  to  afeertain  the  places  of  earth’s  furface  with  planes  paffing  through  the  magneticai 

two  poles  only,  and  the  dire&ion  which  thefe  would  have  axis,  cutting  one  another  in  angles  of  5*  or  io°.  This  would 

given  to  the  needle.  But  to  fay  what  would  be  its  pofition  both  (how  us  the  places  of  the  magnetic  poles  much  more 

when  a&ed  on  by  four  poles,  it  was  neccffary  to  know  the  clearly,  and  would,  in  every  place,  (how  us  at  once  the  di¬ 
law  by  which  the  magnetic  a&ion  varied  by  a  variation  of  region  of  the  needle.  In  all  thofe  places  where  thefe  magne- 

diftance  ;  and  even  when  this  is  known,  the  computation  deal  curves  touch  the  meridians,  there  is  no  variation  ;  and 

would  have  been  exceedingly  difficult.  the  variation  in  every  other  place  is  the  angle  contained  be- 

In  order  to  account  for  the  change  of  variation,  Dr  tween  thefe  magneticai  meridians  and  the  true  ones. 

Halley  fuppofes  this  internal  magnet  not  to  adhere  to  the  The  program  of  a  work  of  this  kind  has  been  publiffied 
external  (hell  which  we  inhabit,  but  to  form  a  nucleus  or  by  a  Mr  Churchman,  who  appears  to  have  engaged  in  the 

kernel  detached  from  it  on  all  (ides,  and  to  be  fo  poifed  as  to  inveftigation  wich  great  v.eal  and  considerable  opportunities, 

revolve  freely  round  an  axis,  of  which  he  hoped  to  difcovei  He  had  been  employed  in  fome  operations  connedled  with 
the  pofition  by  obfervation  of  the  compafs.  The  philofo-  furveys  of  the  back  fettlemcnts  in  North  America.  It  is 
plier  will  find  nothing  in  this  ingenious  hypothefis  incon-  pretty  certain  that  the  north  magnetic  pole  (or  point,  as  Mr 
fiftent  with  our  knowledge  of  nature.  Dr  Halley  imagined  Churchman  choofes  to  call  it)  is  not  far  removed  from  the 
that  the  nucleus  revolved  from  call  to  weft  round  the  fame  Rations  given  it  by  Halley  and  Euler ;  and  there  feems  no 
axis  with  the  earth.  Thus  the  poles  of  the  magnet  would  doubt  but  that  in  the  countries  between  Hudfon’s  Bay  and 
change  their  pofit^ons  relatively  to  the  earth’s  furface,  and  the  weftern  coafts  of  North  America  the  needle  will  have 
this  would  change  the  direction  of  the  compafs  needle.  every  pofition  with  refpedl  to  the  terreftrial  meridian,  fo  that 

The  great  Euler,  whofe  delight  it  was  always  to  engage  the  north  end  of  a  compafs  needle  will  even  point  due  fouth 
in  the  mol  difficult  mathematical  refearches  and  computa-  in  feveral  places.  Mr  Churchman  has  folicited  affiftance 
tions,  undertook  to  afeertain  the  pofition  of  the  needle  in  from  all  quarters,  to  enable  him  to  traveife  the  whole  of 
every  part  of  the  earth.  His  differtation  on  this  fubjedl  is  that  inhofpitable  country  with  the  compafs  in  his  hand.  It 
to  be  feen  in  the  13th  volume  of  the  Memoirs  of  the  Royal  were  greatly  to  be  wiffied  that  our  gracious  fovereign,  who 
Academy  of  Berlin,  and  is  exceedingly  beautiful,  abounding  has  always  ffiown  Inch  a  love  for  the  promotion  of  nautical 
m  thofe  analytical  tours  d’adrejfe  in  which  he  furpafled  all  fcience,  and  who  has  fo  munificently  contributed  to  it,  al- 
the  world.  He  has  reduced  the  computation  to  a  wonder-  ready  enriching  the  world  with  the  mod  valuable  difcoveries, 
ful  fimplicity.  and  thus  laying  pofterity  under  unfpcakable  obligations ;  it 

Tie  found,  however,  that  four  poles  would  engage  him  were  greatly  to  be  wifhed  that  he  would  put  this  almoft 
in  an  analyfis  which  would  be  exceffively  intricate,  and  has  finifhing  ftroke  to  the  noble  Work,  and  enable  Mr  Church- 
contentcd  liimfelf  with  computing  for  two  only  ;  ebferving  man,  or  fome  fitter  perfon,  if  fiich  can  be  found,  to  pt'ofe- 
that  this  fuppofition  agrees  fo  well  with  obfervation,  that  cute  this  moft  interefting  inquiry.  Almoft  every  thing 
it  is  highly  probable  that  this  is  the  real  conftitution  of  the  that  can  be  defired  would  be  obtained  by  a  few  <iudi-chofen 
terreftrial  magnet,  and  that  the  coincidence  would  have  observations  made  in  thofe  regions.  It  would  be  of  immenfe 
been  perfedl  if  he  had  hit  on  the  due  pofitions  of  the  two  advantage  to  have  the  dips  alcertained  with  great  precifion. 
poles.  He  places  one  of  them  in  lat.  76°  north,  and  long.  Thefe  would  enable  us  to  judge  at  what,  depth  under  the 
p 6°  weft  from  Teneriffe.  The  fouth  pole  is  placed  in  lat.  furface  the  pole  is  fituated.;  for  the  well  informed  mechani¬ 
cs0  fouth,  and  long.  1 58°  weft  from  Teneriffe.  Thefe  are  ciais,  who  will  fludy  ferioufly  what  we  have  faid  about 

their  fixations  for  1757.  — Mr  Euler  has  annexed  to  his  the  magneticai  curves,  will  fee  that  a  compafs.  needle, 

differtation  a  chart  of  Halleyan  curves  fuited  to  thefe  af-  when  compared  with  the  great  terreftrial  magnet,  is  but  as 

fumptions,  and  fitted  to  the  year  1757.  a  particle  of  iron-filings  compared  to  a  very  large  artificial 

It  muft  be  acknowledged,  that  the  general  courfe  of  the  magnet.  Therefore,  from  the  pofition  of  the  dipping 
variations  according  to  this  theory  greatly  refembles  the  needle,  we  may  infer,  the  place  of.  the  pole,  if  the  law  or 
real  ftate  of  things;  and  we  cannot  but  own  ourfelves  highly  magnetic  adlion  be  given  ;  and  this  law  may  be  found  b) 
indebted  to  this  great  mathematician  for  having  made  fo  fine  means  of  other  experiments  which  we  could  point  out. 
a  firft  attempt.  He  has  improved  it  very  confiderably  in  Mr  Churchman  has  adopted  the  opinion  of  only  two  poles, 
another'  differtation  in  the  22d  volume  of  thefe  memoiis.  According  to  him,  the  north  pole  lies  (in  1800)  in  Lat. 

Biit  there  are  flill  fuclr  great  differences,  that  the  theory  is  5 8°  N.  and  Long.  1340  weft  from  Greenwich,  very  near 
of  no  fervice  to  the  navigator,  and  it  or.ly  ferves  as  an  ex-  Cape  Fair-weather;  and  the  fouth  pole  lies  in  Lat.  v8  *S. 
cellent  model  for  a  farther  profecution  of  the  fubje£l.  Since  and  Lon.  165°  E  from  Greenwich.  He  alio  imagines 
that  time  another  large  variation  chart  has  been  publiffied,  that  the  north  pole  has  moved  to  the  eaftward,  on  a  parab 

fitted  to  a  late  period  ;  but  the  public  has  not  fufficient  lei  of  latitude,  about  65  fince  the  beginning  of  laft  century 

information  of  the  authorities  or  obfervations  on  which  it  (rrom  i6co),  and  concludes  that  it  makes  a  revolution  in 
is  founded.  1096  years.  The  fouthern  pole  has  moved  lefs,  and  com- 

The  great  obje&  in  all  thefe  charts  is  to  facilitate  the  pletes  its  revolution  in  2289  years.  This  motion  he  afenbes 
difeovery  of  a  ffiip  s  longitude  at  fea.  For  the  lines  of  va-  to  fo  re  influences  which  he  calls  magnetic  tides ,  and  which 
riation  being  drawn  on  the  chart,  and  the  variation  and  the  he  feems  to  confider  as  celeftial.  This  he  infers  from  t  e 

latitude  being  obferved  at  fea,  we  have  only  to  look  on  the  changes  of  variation.  He  announces  a  ph)fica  t  coty  on 

chart  for  the  interfedlion  of  the  parallel  of  obferved  latitude  this  fubjedl,  which,  he  fays,  enables  him  to  compute  t  e  va- 
and  the  Halleyan  curve  of  obferved  variation.  This  inter-  riation  with  precifion  for  any  time  paft  or  to  come  ,  an  c 
fe&ion  muft  be  the  place  of  the  ffiip.  This  being  the  pur-  even  gives  the  procefs  of  truono  metrical  computation  lUu- 
pofe,  the  Halleyan  lines  arc  of  great  fervice  ;  but  they  do  ftrated  by  examples.  But  as  this  publication  (entitled  I hz 
not  give  us  a  ready  conception  of  the  dire&ion  of  the  needle.  Magnetic  Adas ,  publiffied  for  the  Author,  by  Dartori  and 
We  have  always  to  Imagine  a  line  drawn  through  the  point,  Harvey,  1794)  is  only  a  program,  he  exprefles  himielt  ob- 
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Variation,  feu  rely,  and  fomewhat  enigmatically,  refpe&ing  his  theory, 
waking  for  encouragement  to  make  the  obfervations  whieh 
are  neeeffary  fur  completing  it.  He  has,  in  the  mean  time, 
accompanied  his  aecount  of  the  theory  with  a  chart,  in  the 
form  of  gullets,  for  covering  a  globe  of  1 5  inches  diameter, 
objecting  very  juftly  to  the  great  diftortion  which  Wright’s 
charts  oecafion  in  every  part  near  the  poles.  This  difior- 
tion  is-  fuch  as  totally  to  change  the  appearance  of  the  curves 
in  thofe  very  places  where  their  appearance  and  magnitude 
are  of  the  greatek  moment. 

Mr  Churchman  has  alfo  accompanied  his  work  with  the 
returns  which  he  has  received  from  feveral  perfons  eminent 
for  their  rank  or  learning,  to  whom  he  had  applied  tor  en¬ 
couragement  and  afliftance.  They  are  polite,  but,  we  think, 
not  fo  encouraging  as  fueh  zeal  in  fueh  a  caufe  had  good 
reafon  to  expedl.  We  acknowledge  that  there  are  eireum- 
ftances  which  juftify  eaution  in  promifes  of  this  nature.  His 
profers  are  very  great,  and  not  qualified  with  any  doubt. 
Some  of  his  proofs  are  not  very  convincing,  and  there  are 
fome  eonfiderable  defedls  in  the  feientifie  part.  He  fpeaks 
in  fueh  terms  of  the  magnetic  influences  as  plainly  lead  us  to 
conclude  that  they  refemble,  in  effedl  at  leak,  the  ordinary 
adlions  of  magnets.  He  fpeaks  of  the  influence  of  one  pole 
being  greater  than  that  of  the  other ;  and  fays,  that  in  this 
cafe  the  magnetic  equator,  where  the  needle  will  be  paral¬ 
lel  to  the  axis,  will  not  be  in  the  middle  between  the  poles. 
This  is  true  of  a  eommon  magnet.  He  muk  therefore 
abide  by  this  fuppofition  in  its  other  confequenees.  The 
magnetic  meridians  muk  be  planes  paking  through  this 
axis,  and  therefore  muk  be  eireles  on  the  furface  of  the 
earth.  This  is  incompatible  with  the  obfervations  ;  nay, 
hiseharts  are  fo  in  many  places,  particularly  in  the  Pacific 
Ocean,  where  the  variations  by  his  ehart  are  three  times 
greater  than  what  has  been  obferved.— His  parallels  of  dip 
are  kill  more  different  from  obfervation,  and  are  incompa¬ 
tible  with  any  phenomena  that  could  be  produced  by  a  mag¬ 
net  having*  but  two  poles.  His  rules  of  computation  are 
exceedingly  exceptionable.  He  has  in  fadt  butone  example, 
and  that  fo  particular,  that  the  mode  of  computation  will 
not  apply  to  any  other.  This  cireumkance  is  not  taken 
notice  of  in  the  enunciation  of  his  firk  problem  ;  and  the 
reader  is  made  to  imagine  that  he  has  got  a  rule  for  com¬ 
puting  the  variation,  whereas  all  the  rules  of  calculation  are 
only  running  in  a  cirele.  The  variation  computed  for  the 
port  of  St  Peter  and  Paul  in  Kaintfchatka,  by  the  rule,  is 
ten  times  greater  than  the  truth.  This  is  like  the  artince 
of  a  book-maker.  We  do  not  meet  with  any  addition  to 
our  knowledge  oit  the  fubjedt  The  author  feems  to  know 
fomething  of  Euler’s  merit  ;  but  inkead  of  profecuting  the 
fubjedf  in  his  way,  he  gives  us  an  unintereking  account  of 
the  furmifes  of  a  number  of  obfeure  writers  about  the  dif¬ 
ficulty  of  the  tafk  ;  and  we  think  that  Mr  Churchman  lias 
left  us  as  much  in  the  dark  as  ever.  The  obfervation  of  the 
connedlion  of  the  polarity  of  the  needle  with  the  aurora 
borealis  occurred  to  the  writer  of  this  article  as  early  as 
1759,  when  a  m.'dfhipman  on  board  the  Royal  William  in 
the  River  St  Laurence.  Some  of  the  gentlemen  of  the 
quarter- deck  are  kill  alive,  and  may  remember  this  cireum- 
kanee  being  pointed  out  to  them  one  evening,  when  at  an¬ 
chor  off  the  Ifle  anx  Coiidres,  durin  g  a  very  brilliant  aurora 
borealis.  The  point  of  the  heavens  to  which  all  the  rays  of 
light  converged  was  precisely  that  which  was  eppofite  to 
the  louth  end  of  the  dipping-needle.  The  obfervation  was 
inferted  in  the  St  James’s  Chroniele,  and  afterwards  (about 
177^)  in  the  London  Chronicle,  with  a  requeft  to  naviga¬ 
tors  to  take  notice  of  it,  and  eommunieate  their  obferva- 
tio-ns. 

For  our  own  part,  we  have  little  hopes  of  this  problem 
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ever  being  fubjedfed  to  accurate  calculation.  We  believe,  Variation, 
indeed,  that  there  is  a  cofmieal  change  going  on  in  the  earth, r 
which  will  produce  a  progrehive  change  in  the  variation  of 
the  needle  ;  and  we  fee  none  more  likely  than  Dr  Halley’s 
notion.  There  is  nothing  repugnant  to  our  knowledge  of 
the  univerfe  on  the  fuppofition  of  a  magnetic  nucleus  revol¬ 
ving  within  this  earth;  and  it  is  very  eaiy  to  conceive  a  very 
fimple  motion  of  revolution,  whieh  (hall  produee  the  very 
motion  of  the  fer.fiblc  poles  which  Mr  Churchman  contends 
for.  We  need  only  fuppofe  that  the  magnetieal  axis  of 
this  nueleus  is  not  its  axis  of  revolution.  It  may  not  even 
bifedl  that  axis  ;  and  this  circumkanee  will  eauie  the  two 
poles  to  have  different  degrees  of  motion  in  relation  to  the 
ihell  whieh  furrounds  it. 

But  this  regular  progrefs  of  the  magnet  within  the  earth 
may  produce  very  irregular  motions  of  the  eompafs  needle, 
by  the  intervention  of  a  third  body  fufceptible  of  magne- 
tifm.  The  theory  of  whieh  we  have  juk  given  a  hint  comes 
here  to  our  affiftance.  Suppofe  NS  (fig.  3.)  to  reprefent 
the  primitive  magnet  in  the  earth,  and  ns  to  be  a  ftratum 
o^  iron-ore  fufceptible  of  magnetifm.  Alfo  let  n'  s'  be  ano¬ 
ther  fmall  mafs  of  a  fimilar  ore  ;  and  let  their  ktuations  and 
magnitudes  be  fuch  as  is  exhibited  in  the  figure.  The  fadt 
will  be,  that  n  will  be  the  north  pole  and  s  the  fouth  pole  of 
the  great  (tratum,  and  n'  and  s'  will  be  the  north  and  fouth 
poles  of  the  fmall  mafs  or  loadkone.  Any  perfon  may  re¬ 
move  all  doubts  as  to  this,  by  making  the  experiment  with 
a  magnet  NS,  a  piece  of  iron  or  foft  tempered  keel  n  s ,  and 
another  piece  ns'.  The  well  informed  and  attentive  reader 
will  eafily  fee,  that  by  fuch  interventions  every  conceivable 
anomaly  may  be  produced.  While  the  great  magnet  makes 
a  revolution  in  any  dire&ion,  the  needle  will  change  its  po- 
fition  gradually,  and  with  a  eertain  regularity  ;  but  it  will 
depend  entirely  on  the  lize,  fhape,  and  lituation,  of  thefe 
intervening  makes  of  magnetifable  iron-ore,  whether  the 
change  of  variation  of  the  eompafs  fhall  be  fuch  as  the  pri¬ 
mitive  magnet  alone  would  have  produced,  or  whether  it 
fhall  be  of  a  kind  wholly  different. 

Now,  that  fuch  intervening  dikurbanecs  may  exik,  1*3  pak 
contradiction.  We  know  that  even  on  the  him  of  earth 
whieh  we  inhabit,  and  with  wNch  only  we  are  acquainted,* 
there  are  extenfive  krata  or  otherwise  difpofed  makes  of 
iron-ores  in  a  kate  fulceptible  of  magnetifm  \  and  ex¬ 
periments 'made  on  bars  of  hard  tempered  keel,  and  on  bits 
ot  fueh  ores,  affure  us  that  the  magnetifm  is  not  induced  on 
fueh  bodies  ir.  a  moment,  but  propagated  gradually  along 
the  mafs. — That  fuch  dikurbanees  do  a  dually  exik,  we 
have  many  relations.  There  are  many  infianees  on  reeord 
of  very  extenfive  magnetic  rocks,  which  affedt  the  needle 
to  very  eonfiderable  diib.nces.  The  ifland  of  Elbe  in  the 
Mediterranean  is  a  veiy  remarkable  inkance  of  this.  The 
Ifland  of  Cannay  alfo,  on  the  well  of  Scotland,  has  rocks 
which  affedt  the  needle  at  a  great  di flarree. 

A  fimilar  effedt  is  obferved  near  the  Feroe  Tflands  in.  the 
North  Sea  ;  the  eompafs  has  no  determined  diredtiou  when 
brought  on  {hore.  yearn  des  Sfiivans,  1679,  p.  174. 

In  Hudfon’s  Straits,  in  latitude  63  %  the  needle  has  hardly 
any  polarity.  Ellis's  Voyage  to  Hud  fen's  Bay .  f 

Boug'uer  obferved  the-  fame  thing  in  Peru,  Nay,  we 
believe  that  almofi  all  rocks,  efpeeially  of  whin  or  trappe 
ftone,  eontain  iron  in  a  proper  Hate. 

All  this  refers  only  to  the  thin  cruft,  through  which  the 
human  eye  has  occasionally  penetrated.  Of  what  may  be 
below  we  are  ignorant  y  but  when  we  fee  appearances  which 
tally  fo  remarkably  with  what  would  be  the  effedts  of  gieat 
makes  of  magnet idal  bodies,  modifying  the  general  and  re¬ 
gularly  progreffive  adfiou  of  a  primitive  magnet,  whofe  ex* 
ikence  and  motion  is  inconliflenttvkh.  no  thing  that  we  know 
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change  of  variation  has  all  the  probability  that  we  can  defire. 
Nay,  we  apprehend  that  very  coniiderable  changes  may  be 
produced  in  the  diredlion  of  the  compafs  needle  even  with¬ 
out  the  fuppofition  of  any  internal  motion.  If  the  great  mag* 
net  refembles  many  loadftones  we  are  acquainted  with,  having 
more  than  two  poles,  we  know  that  thefe  poles  will  adl.  on 
each  other,  and  gradually  change  each  other’s  force,  and 
confequently  the  diredlion  of  the  compafi?.  This  procefs,  to 
be  fure,  tends  to  a  (late  of  things  which  will  change  no  more. 
—  But  the  period  of  human  hiftory,  or  of  the  hiftory  of  the 
race  of  Adam,  may  make  but  a  fmall  part  of  the  hiftory  of 
this  globe  ;  and  therefore  this  objedlion  is  of  little  force. 

There  can  be  no  doubt  of  the  operation  of  the  general 
terreftrial  magnetifm  on  every  thing  fufceptible  of  magnetic 
properties  ;  and  we  cannot  hefitate  to  explain  in  this  way 
many  changes  of  magnetic  direction  which  have  been  ob- 
ferved.  Thus,  in  Italy,  Father  de  la  Torre  obferved,  that 
during  a  great  eruption  of  Vefuvius  the  variation  was  165 
in  the  morning,  at  noon  it  was  14°,  and  in  the  evening  it 
was  1  c°,  and  that  it  continued  in  that  ftate  till  the  lava  grew 
fo  dark  as  no  longer  to  be  vifible  in  the  night  ;  after  which 
it  (lowly  increafed  to  13L  where  it  remained.  Daniel 
Bernoulli  found  the  needle  change  its  pofition  45'  by 
an  earthquake.  Profeffor  Muller  at  Manheim  obferved  that 
the  declination  of  the  needle  in  that  place  was  greatly  af- 
fedled  by  the  earthquake  in  Calabria.  Such  dreams  of  lava 
as  flowed  from  Hekla  in  the  laft  dreadful  eruption  muft 
have  made  a  transference  of  magnetic  matter  that  would 
confi derably  affedl  the  needle.  But  no  obfervations  feem  to 
have  been  made  on  the  occafion  ;  for  we  know  that  com¬ 
mon  iron-done,  which  has  no  effedl  on  the  needle,  will,  by 
mere  cementation  with  any  inflammable  fubftance,  become 
magnetic.  In  this  way  Dr  Knight  fometimes  made  artificial 
loadftones. — But  thefe  are  partial  things,  and  not  connedled 
with  the  general  change  of  variation  now  under  confideration. 

We  have  faid  fo  much  on  this  fubjedl,  chiefly  with  the 
view  of  cautioning  our  readers  againft  too  fanguine  expedi¬ 
tions  from  any  pretentions  to  the  folution  of  this  great  pro¬ 
blem.  We  may  certainly  gather  from  thefe  obfervations, 
that  even  although  the  theory  of  the  variation  (hould  be 
completed,  we  mild  expedl  (by  what  we  already  know  of  mag- 
netifm  in  general)  that  the  difturbances  of  the  needle,  by 
local  caufes  intervening  between  it  and  the  great  influer.ee 
by  which  it  is  chiefly  diredled,  may  be  fo  confiderable  as  to 
affedl  the  pofition  of  the  compafs  needle  in  a  very  fenfible 
manner :  for  we  know  that  the  metallic  fubftances  in  the 
bowels  of  the  earth  are  in  a  ftate  of  continual  change,  and 
this  to  an  extent  altogether  unknown. 

Thdre  is  another 'irregular  ty  of  the  mariner’s  needle  that 
we  have  taken  no  notice  of,  namely,  the  daily  variation. 
This  was  flrft  obferved  by  Mr  George  Graham  in  1722 
( Philofophical  Tranfafiicns ,  n°  383),  and  reported  to  the 
•Royal  Society  of  London.  It  uiually  moves  (at  leaft  in 
Europe)  to  the  weft  ward  from  8  morning  till  2  P.  M.  and 
then  gradually  returns  to  its  former  fituation.  The  diur¬ 
nal  variations  aie  feldom  lefs  than  o°  5',  and  often  much 
greater.  Mr  Graham  mentions  {Philofophical  TranfaCtionsy 
n°  428)  fome  obfervations  by  a  Captain  Hume,  in  a  voyage 
to  America,  where  he  found  the  variation  greateft  in  the 
afternoon.  This  being  a  general  phenomenon,  has  alfo 
2ttradled  the  attention  of  philosophers.  The  mod  detailed 
accounts  of  it  to  be  met  with  are  thofe  of  Mr  Canton,  in 
Philofophical  Tnmfaflionsy  Vol  LI.  Part  I.  p.  399,  and 
thole  of  Van  Swinden,  in  his  Treatife  on  Electricity  and 
Magnetifm . 

It  appears  from  Canton’s  obfervations,  that  although 
there  be  great  irregularities  in  this  diurnal  change  of  pofi- 
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tiou  of  the  mariner's  needle,  there  is  a  ceitain  nverag?,  which  Variation, 
is  kept  up  with  coniiderable  fteadinefs.  The  following'  ^ 
table  (hows  the  average  of  greateft  daily  change  of  pofition 
in  the  different  months  of  the  year,  obferved  in  Mr  Canton’s 
houfe,  Spital  Square,  in  1759. 


January 

Feburary 

March 

April 

May 

June 


8  7 
•58 


xi  .27 
1  2  .26 

1 3  •  — 
13  .21 


Ju!y 

Augnil 

Sept. 

Odlober 

Nov. 

Dec. 


13M4V 

12.19 

11 -43 
10.^6 
8.~9 
6.58 


Mr  Canton  attempts  to  account  for  thefe  changes  of  poll* 
tion,  by  obferving  that  the  force  of  a  magnet  is  weakened 
by  heat.  A  lmall  magnet  being  placed  near  a  compafs 
needle,  ENTE  from  it,  fo  as  to  make  it  defied!  45°  from 
the  natural  pofition,  the  magnet  was  covered  with  a  brafg 
velfel,  into  which  hot  water  was  poured.  The  needle  gradual¬ 
ly  receded  from  the  magnet  Jths  o&a  degree,  and  returned 
gradually  to  its  place  as  the  water  cooled.  This  is  confirm¬ 
ed  by  uniform  experience. 

The  parts  of  the  earth  to  the  eaftward  are. flrft  heated  in 
the  morning,  and  therefore  the  force  of  the  earth  is  weaken¬ 
ed,  and  the  needle  is  made  to  move  to  the  weft  ward.  But 
as  the  fun  warms  the  weftern  fide  of  the  earth  in  the  after¬ 
noon,  the  motion  of  the  needle  muft  take  the  contrary  di« 
redtion. 

But  this  way  of  explaining  by  a  change  in  the  force 
of  the  earth  fuppofes  that  the  changing  caufe  is  adding 
in  oppofition  to  fome  other  force.  We  do  not  know  of 
any  fuch.  The  force,  whatever  it  is,  ieems  Amply  to 
produce  its  own  effedt,  in  deranging  the  needle  from  the 
diredlion  of  terreftrial  magnetifm.  If  iEpinus  s  theory 
of  magnetic  adtion  be  admitted,  that  a  bar  of  fled  has 
maimetifm  induced  on  it  by  propelling  the  quiefeent  and 
mutually  repelling  particles  of  magnetic  fluid  to  one  end,  or 
attracting  thereto  the  other,  we  may  fuppofe  that  the  fun 
adts  on  the  earth  as  a  magnet  adls  on  a  piece  of  loft  iion, 
and  in  the  morning  propels  the  fluid  in  the  north-weft 
parts.  The  needle  diredls  itfelf  to  this  conftipated  fluid,  and 
therefore  it  points  to  the  eaftward  of  the  magnetic  north  in 
the  afternoon.  And  (to  abide  by  the'  fame  theory)  this 
induced  magnetifm  will  be  fomewhat  greater  when  the 
earth  is  vvaimer  ;  and  therefore  the  diurnal  variation  will 
be  greateft  in  fummer.  This  change  of  pofition  of  the 
conftipated  fluid  muft  be  fuppofed  to  bear  a  very  fmall  ratio 
to  the  whole  fluid,  which  is  naturally  fuppofed  to  be  con¬ 
ftipated  in  one  pole  of  the  great  magnet  in  order  to  give  it 
magnetifm.  Thus  we  (hall  have  the  diurnal  variation  a  very 
fmall  quantity.  This  is  departing,  however,  from  the  prin¬ 
ciple  of  Mr  Canton’s  explanation  ;  and  indeed  we  cannot  fee 
how  the  weakening  the  general  force  of  the  terreftrial  mag¬ 
net  Thould  make  any  change  in  the  needle  in  refpedl  to  its 
diredlion  ;  nor  does  it  appear  probable  that  the  change  of 
temperature  produced  by  the  fun  will  penetrate  deep  enough 
to  produce  any  fenfible  effedl  on  the  magnetifm.  And  if 
this  be  the  caufe,  we  think  that  the  derangements  of  the 
needle  (hould  vary  as  the  thermometer  varies,  which  is  not 
true.  The  other  method  of  explaining  is  much  better,  if 
jEpinus’s  theory  of  magnetic  attradlion  and  repuliion  be 
juft;  and  we  may  fuppofe  that  it  is  only  the  fecondary 
magnetifm  (/.  e.  that  of  the  magnetifable  menerals)  that  is 
fenfibly  affedled  by  the  heat ;  this  wrfrl  account  very  well  for 
the  greater  mobility  of  the  fluid  in  fummer  than  in  winter.  «. 

A  great  objedlion  to  either  of  thefe  explanations  is.  the 
prodigious  diverfity  of  the  diurnal  variations  in  differ¬ 
ent  places.  This  is  fo  very  great,  that  we  can  hardly  aferibe 
the  diurnal  variation  to  any  change  m  the  magnctiim  of  the 

primitive 
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Venation,  primitive  terminal  magnet,  and  mufl  rather  look  for  its  fulnefs — by  becoming  proliferous,  or  crefted — by  bearing  Vafwk 
^  Variety  can fe  in  local  ciicumftances.  This  concluiion  becomes  more  bulbs  inftead  of  feeds — -or  being  viviparous,  II  I 

probable,  when  we  learn  that  the  deviation  from  the  meri-  The  ufual  caufes  of  variation  are,  climate,  foil,  expofure,  ar*u  *  A 
dian  and  the  deviation  from  the  horizontal  line  are  not  af-  heat,  cold,  winds,  culture. 


'fedled  at  the  fame  time.  Van  Swinden  aferibes  them  fokly 
to  changes  produced  on  the  needles  themfelves.  If  their 
magnetifm  be  greatly  deranged  by  the  fun’s  pofition,  it  may 
throw  the  magnetic  centre  away  from  the  centre  cf  the 
needle’s  motion,  and  thus  may  produce  a  very  fmall  change 
oi  pofition.  But  if  this  be  the  caufe,  we  fhould  expedl  dif¬ 
ferences  in  different  needles.  Van  Swinden  fays,  that  there 
are  fueh,  and  that  they  are  very  great ;  but  as  he  lias  not 
Specified  them,  we  cannot  draw  any  conclufion. 

But,  befides  this  regular  diurnal  variation,  there  is  ano¬ 
ther,  which  is  fubje&ed  to  no  rule.  The  aurora  borealis 
is  obferved  (in  Europe)  to  diflurb  the  needle  exceedingly, 
fometimes  drawing  it  feveral  degrees  from  its  pofition.  It  is 
■always  obferved  to  increafe  its  deviation  from  the  meridian, 
that  is,  an  aurora  borealis  makes  the  needle  point  more 
wefterly.  This  disturbance  fometimes  amounts  to  fix  or 
feven  degrees,  and  is  generally  obferved  to  begreateft  when 
the  aurora  borealis  is  mod  remarkable. 

This  is  a  very  curious  phenomenon,  and  we  have  not 
been  able  to  find  any  conne&ion  between  this  meteor  and 
the  pofition  of  a  magnetic  needle.  It  is  to  be  obferved, 
that  a  needle  of  copper  or  wood,  or  any  fubftance  befides 
iron,  is  not  affe&ed.  We  long  thought  it  an  eledlric  phe¬ 
nomenon,  and  that  the  needle  was  affe£ted  as  any  other 
body  balanced  in  the  fame  manner  would  be ;  but  a  copDer 
needle  would  then  be  affe&ed.  Indeed  it  may  {till  be  doubt¬ 
ed  whether  the  aurora  borealis  be  an  electric  phenomenon. 
They  are  very  frequent  and  remarkable  in  Sweden ;  and  yet 
Bergman  fays,  that  he  never  obferved  any  ele&ric  fymptoms 
about  them,  though  in  the  mean  time  the  magnetic  needle 
was  greatly  affeefted. 

We  fee  the  needle  frequently  difturbed  both  from  its  ge¬ 
neral  annual  pofition,  and  from  the  change  made  on  it  by 
-the  diurnal  variation.  This  is  probably  the  effedt  of  aurorae 
boreales  which  are  invifible,  either  on  account  of  thick 
weather  or  day-light.  Van  Swinden  fays,  he  feldom  or 
never  failed  to  obferve  aurorae  boreales  immediately  after  any 
anomalous  motion  of  the  needle ;  and  concluded  that  there 
bad  been  one  at  the  time,  though  he  could  not  fee  it. 
Since  no  needle  but  a  magnetic  one  is  affe&cd  by  the  aurora 
borealis,  we  may  conclude  that  there  is  fome  natural  connec¬ 
tion  between  this  meteor  and  magnetifm.  This  fhould 
farther  incite  us  to  obferve  the  circumftance  formerly  men¬ 
tioned,  viz.  that  the  louth  end  of  the  dipping  needle  points  to 
that  part  of  the  heavens  where  the  rays  of  the  aurora  appear 
to  converge.  We  wifh  that  this  were  diligently  obferved 
m  places  which  have  very  different  variation  and  dip  of  the 
manner’s  needle. 

For  the  diurnal  and  this  irregular  variation,  confult  the 
DifTertations  of  Celfius  and  of  Hiorter,  in  the  Memoirs  of 
Stockholm;  Wargentin,  Philofophical  TranfaSions,  Vol.  48. 
Braun  {Comment.  Petropol.  Novi,  T.  V.  VII.  IX)  ;  Graham 
and  Canton  as  above. 

VARIETY,  a  change,  fuccefflon,  or  difference,  in  the 
appearance  or  nature  of  things ;  in  oppofition  to  uniformity . 

Variety,  in  botany,  is  a  change  in  fome  lefs -effential 
part  or  quality  ;  as  colour,  fize,  pubefcence  -or  age. _ Ex¬ 
ternally  ;  by  the  plaiting  or  interweaving  of  the  branches _ 

by  bundling  or  uniting  of  feveral  flalks  into  one  broad  flat 

;  by  the  greater  breadth,  or  narrownefs,  or  curling  of 
leaves-— by  becoming  awnlefs,  or  fmooth,  or  liirfute.  °In- 
ternally  ;  by  becoming  mutilated  in  the  corolla  ;  or  having 
one  larger  than  ordinary — by  luxuriancy,  multiplication,  or 
Vol.XVIJL  Pant  U.  ' 


VARIOLA,  the  Small-pox.  See  Medicine,  n°  222 
— 224. 

VARIX,  in  medicine,  the  dilatation  of  a  vein,  arifing 
from  the  too  great  abundance  or  thicknefs  of  the  blood. 

VARNISH,  a  clear  limpid  fluid,  capable  of  hardening 
without  lofmg  its  tranfparency,  lifed  by  painters,  gilders, 
&c.  to  give  a  luftre  to  their  works,  to  preferve  them  and 
defend  them  from  the  air. 

A  coat  of  varnifh  ought  to  poffefs  the  following  proper¬ 
ties  :  1.  It  muff  exclude  the  adffion  of  the  air  ;  becaufe  wood 
and  metals  are  varnifhed  to  defend  them  from  decay  and 
ruff,  2.  It  muff  refill  water  ;  for  otherwife  the  effe<ff  of 
the  varnifh  could  not  be  permanent.  3.  It  ought  not  to 
alter  fuch  colours  as  are  intended  to  be  preferved  by  this 
means.  It  is  neceffary  therefore  that  a  varnifh  fhould  be 
eafily  extended  or  fpread  over  the  furlace,  without  leaving 
pores  or  cavities  ;  that  it  fhould  not  crack  or  fcale  ;  and 
that  it  fhould  reflft  water.  Now  refins  are  the  only  bodies 
that  poffefs  thefe  properties.  Refins  confequently  muff  be 
nfed  as  the  bales  of  varnifh.  The  queftion  which  of  courfe 
prefents  itfelf  muff  then  be,  how  to  difpofe  them  for  this 
ufe  ?  and  for  this  purpofe  they  muff  be  diffolved,  as  minute¬ 
ly  divided  as  poffible,  and  combined  in  fuch  a  manner  that 
the  imperfections  of  thofe  which  might  be  difpofed  to  fcale 
may  be  corre&ed  by  others. 

Refins  may  be  diffolved  by  three  agents.  1.  By  fixed 
oil.  2  By  volatile  oil.  3.  By  alcohol.  And  accordingly 
we  have  three  kinds  of  varnifh  :  the  fat  or  oily  varnifh,  eC- 
fential  varnifh,  and  fpirit  varnifh.  Before  a  refin  is  diffolved 
in  a  fixed  oil,  it  is  neeeffary  to  render  the  oil  drying.  For 
this  purpofe  the  oil  is  boiled  with  metallic  oxides  ;  in  which 
operation  the  mucilage  of  the  oil  combines  with  the  metal, 
while  the  oil  itfelf  unites  with  the  oxigene  of  the  oxide. 
To  accelerate  the  drying  of  this  varnifh,  it  is  neceffary  to 
add  oil  of  turpentine.  The  effential  varnifhes  confift  of  a 
folution  of  refin  in  oil  of  turpentine.  The  varnilh  being 
applied,  the  effential  oil  flies  off',  and  leaves  the  refin.  This 
is  ufed  only  for  paintings.  When  refins  are  diffolved  in  al¬ 
cohol,  the  varnifh  dries  very  fpeedily,  and  is  fubjed  to  crack; 
but  this  fault  is  corre&ed  by  adding  a  fmall  quantity  of  tur¬ 
pentine  to  the  mixture,  which  renders  it  brighter,  and  lefs 
brittle  when  dry. 

We  {hall  now  give  the  method  of  preparing  a  number  of 
varnifhes  for  different  purpofes. 

A  V arnijh  for  Toilet -boxes.  Cafes ,  Fans,  & c. — Diffolve  two 
ounces  of  gum  maftieh  and  eight  ounces  of  gum  fandarach 
in  a  quart  of  alcohol ;  then  add  four  ounces  of  Venice  tur¬ 
pentine. 

A  V arnijh  for  Wa  inf  cots,  Cane-chairs,  Iron- chairs,  Grates — 
Diffolve  in  a  quart  of  alcohol  eight  ounces  of  gum  fandarach, 
two  ounces  of  feed  lac,  fonr  ounces  of  rofln  ;  then  add  fix 
ounces  of  Venice  turpentine.  If  the  varnifh  is  wifhed  to 
produce  a  red  colour,  more  of  the  i?.c  and  lefs  of  fandarach 
fhould  be  ufed,  and  a  little  dragon’s  blood  fhould  be  added. 
This  varnifh  is  fo  thick  that  two  layers  of  it  are  equal  to  four 
or  five  of  another. 

A  V arnjh  for  Fiddles,  and  other  Mufical  Inftrumenis. — Put 
four  ounces  of  gum  fandarach,  two  ounces  of  lac,  two 
ounces  of  gum  maftieh,  an  ounce  of  gum  elemi,  into  a  quart; 
of  alcohol,  and  hang  them  over  a  flow  are  till  they  are  dif¬ 
folved  ;  then  add  two  ounces  of  turpentine. 

V arnijh  in  order  to  employ  Vermilion  for  painting  Equipages. 
~Diffolve  in  a  quart  of  alcohol  fix  ounces  of  fandarach, 

4  K  thre^ 
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Varniih.  three'  ounces  of  gum  lac,  and  four  ounces  of  rofin  ;  after- 

1 - v -  wards  add  fix  ounces  of  the  clieapeft  kind  of  turpentine  ; 

mix  with  it  a  proper  quantity  of  vermilion  when  it  is  to  be 

Ufed.  .  ,  _  C 

Gold-coloured  Varntjb.— Pound  feparately  four  ounces  ot 
ftick  lac,  four  ounces  of  gamboge,  four  ounces  of  dragon’s 
blood,  four  ounces  of  anotta,  and  one  ounce  of  faffron  :  put_ 
each  of  them  feparately  into  a  quart  of  alcohol,  and  cxpofe 
them  for  five  days  in  a  narrow-mouthed  bottle  to  the  fun, 
or  keep  them  during  that  time  in  a  very  warm  room,  fha- 
kin<y  them  every  now  and  then  to  haften  the  folution. 
When  they  are  all  melted,  mix  them  together.  More  or  lefs 
of  each  of  thefe  ingredients  will  give  the  different  tints  of 
jrold  according  as  they  are  combined.  In  order  to  make 
filver  imitate  gold  exa&ly  when  covered  with  this  varnifh, 
the  quantity  of  ingredients  mull  be  fomewhat  greater.  The 
method  of  gilding  filver-leaf,  &c.  with  this  varnifh  is  as  fol¬ 
lows  :  The  filver-leaf  being  fixed  on  tfie  fubjeft,  in  the  fame 
manner  as  gold-leaf,  by  the  interpofition  of  proper  gluti¬ 
nous  matters,  the  varnifh  is  fpread  upon  the  piece  with  a 
brufh  or  pencil.  The  firft  coat  being  dry,  the  piece  is  again 
and  again  wafhed  over  with  the  varnifh  till  the  colour  ap¬ 
pears  fufficiently  deep.  What  is  called  gilt  leather ,  and 
many  picture  frames,  have  no  other  than  this  counterfeit 
gilding.  Walking  them  with  a  little  reftified  fpirit  of  wine 
affords  a  proof  of  this  ;  the  fpirit  diffolving  the  varnifh,  and 
leaving  the  filver  leaf  of  its  own.  whitenefs.  For  plain 
frames,  thick  tin-foil  may  be  ufed  inftead  of  filver.  .  The 
tin-leaf,  fixed  on  the  piece  with  glue,  is  to  be  bumifhed, 
then  polifhed  with  emery  and  a  fine  linen  cloth,  and  after¬ 
wards  with  putty  applied  in  the  fame  manner  :  being  then 
lacquered  over  with  the  varnifh  five  or  fix  times,  it  looks 
very  nearly  like  burnifhed  gold.  The  lame  varnifh,  made 
with  a  lefs  proportion  of  the  colouring  materials,  is  applied 
alfo  on  works  of  brafs  ;  both  for  heightening  the  colour  of 
the  metal  to  a  refemhlance  with  that  of  gold,  and  for  pre- 
ferving  it  from  being  tarnifhed  or  corroded  by  the  air. 

Oil  Varnifhes. —  Gum  copal  and  amber  ure  the  fubftances 
principally  employed  in  oif  varnifhes  ;  they  pofTefs  the  pro¬ 
perties  neceffary  for  varnifhes,  folidity  and  tranfparency. 

The  copal  being  whiteft,  is  ufed  for  varnifhing  light,  the 
amber  for  dark  colours.  It  is  beft  to  diffolve  them  before 
mixing  them  with  the  oil,  becaufe  by  this  means  they  are  in 
lefs  danger  of  being  fcorched,  and  at  the  fame  time  the  var- 
nifh  is  more  beautiful.  They  fhould  be  melted,  in  a  pot  on 
the  fire  ;  they  are  in  a  proper  date  for  receiving  the  oil 
when  they  give  no  refinance  to  the  iron  fpatula,  and  when 
they  run  off  from  it  drop  by  drop.  The  oil  employed 
fhould  be  a  drying  oil,  and  perfectly  free  from  greafe.  It 
ihould  be  poured  into  the  copal  or  amber  by  little  and  little, 
conftantly  ftirring  the  ingredients  at  the  fame  time  with  the 
fpatula.  When  the  oil  is  well  mixed  with  the  copal  or  am- 
*  ber,  take  it  off  the  fire  ;  and  when  it  is  pretty  cool,  pour  in 
a  greater  quantity  of  the  effence  of  turpentine  than  the  oil 
that  was  ufed.  After  the  varnifh  is  made,  it  fhould  be  paf- 
fed  through  a  linen  cloth.  Oil  varnifhes  become  thick  by 
keeping ;  but  when  they  are  to  be  ufed,  it  is  only  neceffary 
to  pour  in  a  little  effence  of  turpentine,  and  to  put  them 
for  a  little  on  the  fire.  The  turpentine  is  neceffary. m  oil 
varnifhes  to  make  them  dry  properly ;  generally  twice  as 
much  of  it  is  ufed  as  of  oil.  Lefs  is  neceffary  in  fummer 
than  in  winter.  Too  much  oil  hinders  the  varnifh  from 
drying  ;  but  when  too  little  is  ufed,  it  cracks  and  does  not 
fpread  properly.  We  {hall  fubjoin  the  moft  ufeful  oil  var- 

nifties :  , 

White  Copal  Varnijh. —  On  16  ounces  of  melted  copal 
pour  four,  fix,  or  eight  ounces  of  linfeed  oil,  boiled  and 
quite  free  from  greafe.  When  they  are  well  mixed;  take  it 


them  off  the  fire  (not  forgetting  to  fir  them  properly)  5 
and  when  pretty  cool,  pour  in  16  ounces  of  the  effence  of 
Venice  turpentine.  Pafs  the  varnifh  through  a  cloth.— 
Amber  varnifh  is  made  in  the  fame  way. 

Black  Varnfh  for  Coaches  and  Iron  Work. — This  varnifh 
is  comoofed  of  bitumen  of  Paleftine,  rofin,  and  amber,  melt¬ 
ed  feparately,  and  afterwards  mixed ;  the  oil  is  then  added, 
and  afterwards  the  turpentine,  as  dire&ed  above.  The 
ufual  proportions  are,  12  ounces  of  amber,  two  ounces  of 
rofin,  two  ounces  of  bitumen,  fix  of  oil,  and  12  of  the  ef¬ 
fence  of  turpentine. — Golden-coloured  varnifh  may  be  made 
alfo  by  fubfiituting  linfeed  oil  for  alcohol. 

EJfential  Oil  Varnifhes. — The  only,  effential  oil  varnifhes 
ufed  are  for  pictures.  Pi&ure  varnifhes  fhould  be  white, 
light,  and  quite  tranfparent,  which  will  preferve  the  colours 
without  giving  them  any  difagreeable  tint  ;  and  it  fhould  be 
poffible  to  take  them  off  the  pi&ure  without  injuring  it. 
They  are  ufually  made  of  gum  maftich  and  turpentine  dif- 
folved  together  in  fome  effential  oil.  The  varnifh  is  paffed 
through  a  cloth,  and  allowed  to  clarify.  It  is  applied  cold 
to  the  pi£ture. 

Varnifh  for  Glafs ,  in  order  to  preferve  it  from  the  Rayr 
of  the  Pulverife  a  quantity  of  gum  adrapant,  and  let 

it  diffolve  for  24  hours  in  the  white  of  eorgs  well  beat  up  ; 
then  rub  it  gently  on  the  glafs  with  a  brufh. 

Varnifhes  before  they  are  ufed  fhould  be  carefully  kept 
from  dull,  which  would  fpoil  them;  and  they  fhould  be  kept 
in  a  veffel  quite  clean  and  dry.  Wken  ufed,  they  fhould  be 
lifted  lightly  with  a  brufh,  and  fpread  upon  a  ground  alto¬ 
gether  free  from  dirt  and  moifture.  The  fubilance,  after 
being  varnifhed,  fhould  be  expo  fed  to  the  heat  of  the  fun, 
or  placed  in  a  warm  room  covered  with  a  glafs  cafe,  to 
keep  out  all  filth.  Oil  varnifhes  require  more  heat  than  al¬ 
cohol  varnifhes.  The  varnifh  fhould  be  put  on  very  quick¬ 
ly,  making  great  ftrokes  with  the  pencil  or  brufh,  taking 
care  that  thefe  ftrokes  never  crofs  one  another  ;  it  fhould 
be  fpread  equally,  and  never  thicker  than  a.  leaf  of  pa¬ 
per  ;  a  fecond  coat  fhould  not  be  put  on  till  the  firft  is 
quite  dry.  If  the  varnifh,  after  being  put  on,  becomes  dull 
and  uneven,  it  muft  be  taken  off  entirely,  and  new  varnifh 

put  on.  #  .  .  .  1  r 

When  wainfeot  is  to  be  varnifhed,  it  is  firft  painted  ot  a 

wooden  colour.  This  colour  is  made  by  infufing  in  water 
either  red  or  yellow  ochre  (according  to  the  colour  wifhed 
for),  terra  ombria  (a  kind  of  ochre)  and  white  lead  ;  into 
this  as  much  as  neceffary  is  put  of  parchment  pajle .  Two 
thin  coats  of  this  are  to  be  put  on,  and,  after  they  are  quite 

dry,  the  varnifh.  .  ,  .  .. 

Varnifhes  are  polifhed  with  pumice-ltone  and  tnpoit 
earth.  The  pumice-ftone  muft  be  reduced  t*o  an  impal¬ 
pable  power,  and  put  upon  a  piece  of  ferge  moiftened  with 
water ;  with  this  the  varnifhed  fubftance  is  to  be  rubbed 
lightly  and  equally.  The  tripoli  muft  alfo  be  reduced  to 
a  very  fine  powder,  and  put  upon  a  dean  woollen  cloth 
moiftened  with  olive  oil,  with  which  the  policing  is  to  be 
performed.  The  varniih  is  then  to  be  wiped  with  foft  li¬ 
nen,  and,  when  quite  dry,  cleaned  with  ftarch  or  Spa- 
nilh  white,  and  rubbed  with  the  palm  of  the  hand  or  with 

a  linen  cloth.  ,  ,• 

To  recover  colours  or  ,varnifh,  and  to  take  oft  the  dirt 
and  filth  which  may  adhere  to  them,  a  ley  is  ufed  made  ot 
potafti  and  the  allies  of  lee,  of  wine.  Take  4 8  ounces  of 
potalh,  and  16  of  the  above-mentioned  alhes,  and  put  them 
into  fix  quarts  of  water,  and  the  ley  is  made :  inftead  of  the 
allies  an  equal  quantity  of  potalh  would  probably  do  as 
well.  To  clean  dirty  colours,  dilute  fome  of  this  ley  with 
four  times  its  quantity  of  water,  and  rub  the  pidure  with 
•  then  wafh  it  with  river  water}  and  when  dry,  give  it  a 


Varnifh. 
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Tarrifli.  coat  or  two  of  varnifh.  In  order  to  take  off  a  varnifh,  wafh 
"V-—*  it  with  the  above  mentioned  ley,  then  with  water,  and  then 
lift  it  off  the  fubffance  on  which  it  wa3  with  any  iron  inft ru- 
ment. — We  fhall  ftnifh  this  article  with  a  defcription  of  the 
famous  Chinele  varnifh. 

The  Chinefe  varnifh  is  not  a  compofition,  but  a  refm 
which  exudes  from  a  tiee  called  in  China  tfi-chu,  “  varnifh 
tree.”  This  tree  grows  in  feveral  provinces  of  thefouthern 
parts  of  China.  The  Chinefe  take  the  following  method 
of  propagating  this  tree  :  In  fpring  they  choofe  a  vigorous 
fhoot  about  a  foot  in  length,  which  proceeds  immediately 
from  the  trunk ;  and  coat  over  the  lower  part,  by  which  it 
adheres  to  the  tree,  with  a  kind  of  yellow  earth,  at  leaf!: 
three  inches  in  thicknefs.  This  coat  is  carefully  covered 
with  a  mat,  to  defend  it  from  rain  and  the  injuries  of  the 
air.  Towards  the  autumnal  equinox  they  detach  a  little 
of  the  earth,  to  obferve  in  what  condition  the  fmall  roots 
are,  which  begin  to  fpring  forth  from  the  fhoot.  If  they 
find  that  the  filaments  which  compofe  them  are  of  a  reddifh 
colour,  they  judge  it  is  time  to  make  an  amputation  ;  but 
they  defer  it  if  the  roots  are  white,  becaufe  this  colour  fhows 
that  they  are  yet  too  tender  :  they  then  clofe  up  the  coat 
again,  and  wait  till  the  fpring  following.  When  the  fhoot 
is  feparated  from  the  trunk  of  the  tree,  it  is  put  into  the 
earth  ;  but  in  whatever  feafon  it  is  planted,  whether  in 
fpring  or  autumn,  great  care  muff  be  taken  to  put  plenty  of 
cinders  into  the  hole  prepared  for  it ;  without  this  precau¬ 
tion  the  ants  would  deftroy  the  yet  tender  roots,  or  at  leaft 
deprive  them  of  all  their  moifture,  and  caufe  them  to  de¬ 
cay. 

The  Chinefe  do  not  procure  varnifh  from  the  tfi-chu  un¬ 
til  its  trunk  is  nearly  five  inches  in  diameter,  which  fize  it 
feldom  attains  to  before  feven  or  eight  years.  Varnifh  extrac¬ 
ted  from  a  tree  fmaller  or  of  lefs  age  would  not  have  the 
fame  bbdy  and  lplendor.  This  liquor  diftils  only  in  the 
night-time,  and  during  the  fummer  feafon.  To  caufe  the 
gum  to  flow,  they  make  feveral  rows  of  incifions  round  the 
trunk,  the  number  of  which  is  proportioned  to  the  vigour 
of  the  tree.  The  firft  row  is  feven  inches  from  the  earth, 
and  the  reft  are  at  the  fame  diftance  one  from  the  other,  and 
continue  to  the  top  of  the  trunk,  and  even  fometimes  on 
the  boughs  which  are  of  a  fufficient  ftrength  and  fize.  The 
Chinefe  uie  a  crooked  iron  for  making  thefe  incifions,  which 
xmifl  run  a  little  obliquely,  and  be  equal  in  depth  to  the 
thicknefs  of  the  bark  ;  they  make  them  with  one  hand,  and 
with  the  other  hold  a  fhell,  the  edges  of  which  they  infert 
into  the  opening,  where  it  remains  without  any  fupport. 
Thefe  incifions  are  made  towards  evening,  and  next  morn¬ 
ing  they  colled  the  varnifh  which  has  fallen  into  the  fhells  ; 
the  following  evening  they  are  again  inferted,  and  this  ope¬ 
ration  is  continued  until  the  end  of  fummer.  A  thoufand 
trees  yield  almoft  in  one  night  20  pounds  of  varnifh. 

While  the  varnifh  diftils,  it  exhales  a  malignant  vapour, 
the  bad  effe&s  of  which  can  only  be  prevented  by  preserva¬ 
tives  and  great  precaution.  The  merchant  who  employs 
the  workmen  is  obliged  to  keep  by  him  a  large  vafe  fill¬ 
ed  with  rape-oil,  in  which  a  certain  quantity  of  thofe  flefhy 
filaments  have  been  boiled  that  are  found  in  hog’s  lard,  and 
which  do  not  melt.  When  the  workmen  are  going  to  fix 
the  fhells  to  the  trees,  they  carry  fome  of  this  oil  along  with 
•them,  and  rub  their  face  and  hands  with  it,  which  they  do 
with  greater  care  when  they  colled  in  the  morning  the  var¬ 
nifh  that  has  diftilled  during  night.  After  eating,  they 
wafh  their  whole  bodies  with  warm  water,  in  which  the  bark 
ot  the  chefnut-tree,  fir-wood,  cryftallifed  faltpetre,  and  fome 
other  drugs,  have  been  boiled.  When  they  are  at  work 
near  the  trees,  they  put  upon  their  heads  a  fmall  cloth  bag 


in  which  there  are  two  holes,  and  cover  the  fore-part  of  VarmHi. 
their  bodies  with  a  kind  of  apron  made  of  doe-fkin,  which  • 

is  fufpended  from  their  necks  with  firings,  and  tied  round 
them  with  a  girdle.  They  alfo  wear  boots,  and  have  co¬ 
verings  on  their  arms,  made  of  the  fame  kind  of  fkin.  The 
labourer  who  fhould  attempt  to  colled  varnifh  without  ufiug 
this  precaution,  would  foon  bef  punifhed  for 'his  rafhnefs,  and 
the  mod  dreadful  effeds  would  enfue.  The  diforder  fhows 
itfelf  by  tetters,  which  become  of  a  bright  red  colour,  aud 
fpread  in  a  very  fhort  time  ;  the  body  afterwards  fwells,  and 
the  fkin  burfts  and  appears  covered  with  an  liniverfal  lepro- 
fy«  .  The  unhappy  wretch  could  not  long  endure  the  ex¬ 
cruciating  pains  which  he  feels,  did  he  not  find  a  fpeedy 
remedy  in  thofe  prefervatives  which  are  ufed  againft  the 
malignant  and  noxious  exhalations  of  the  varnifh, 

The  feafon  of  colleding  varnifh  being  ended,  the  mer¬ 
chant  puts  it  into  fmall  calks  clofely  flopped.  A  pound  of 
it  newly  made  colls  him  about  one  fhilling  and  eight  pence 
Sterling  ;  but  he  gains  cent .  per  cent,  upon  it,  and  fometimes 
more,  according  to  the  diftance  of  the  place  to  which  he 
tranfports  it. 

Befides  the  luftre  and  beauty  which  that  varnifh  gives  to 
many  of  the  Chinefe  manufactures,  it  has  alfo  the  property 
of  preferving  the  wood  upon  which  it  is  laid,  efpecially  if  110 
other  matter  be  mixed  with  it.  It  prevents  it  from  being  - 
hurt  either  by  dampnefs  or  worms. 

Every  workman  has  a  particular  art  and  method  of  ufing 
the  varnifh.  This  work  requires  not  only  much  fkill  and 
dexterity,  but  alfo  great  attention,  to  obferve  the  proper  de¬ 
gree  of  fluidity  which  the  gum  ought  to  have,  as  it  muft  be 
neither  too  thick  nor  too  liquid  when  it  is  laid  on.  Patience 
above  all  is  neceffary  in  thofe  who  wifh  to  fucceed.  To 
be  properly  varnifhed,  a  work  muft  be  done  at  leifure ;  and 
a  whole  fummer  is  fcarcely  fufficient  to  bring  it  to  perfec¬ 
tion.  It  is  there  foie  rare  to  fee  any  of  thofe  cabinets  which 
are  imported  to  us  from  Canton  fo  beautiful  and  durable  as 
thofe  mannfaClured  in  Japan,  Tong-king,  and  Nang  king, 
the  capital  of  the  province  of  Kiang-nan  :  not  that  the  ar- 
tills  do  not  employ  the  fame  varnifh  ;  but  as  they  work  for 
Europeans,  who  are  more  eafily  pleafed,  they  do  not  take 
the  trouble  of  giving  the  pieces  which  come  from  their 
hands  all  the  polifh  they  are  capable  of  receiving. 

There  are  two  methods  of  laying  on  the  varnifh  ;  the 
fimpleft  is,  when  it  is  immediately  laid  on  the  wood.  The 
work  is  firft  polifhed,  and  then  daubed  over  with  a  kind  of 
oil  which  the  Chinefe  call  tong-yeou.  When  this  oil  is  dry, 
it  receives  two  or  three  coats  of  varnifh  ;  which  remain  fo 
tranfparent,  that  all  the  fhades  and  veins  of  the  wood  may 
be  feen  through  them.  If  the  artifl  is  defirous  of  entirely 
concealing  the  fubftance  on  which  they  are  laid,  nothing 
is  neceffary  but  to  add  a  few  more  coats  ;  thefe  give  the 
work  a  fhining  furface,  the  fmoothnefs  of  which  equals  that 
of  the  moft  beautiful  ice.  When  the  work  is  dry,  various 
figures  are  painted  upon  it  in  gold  and  filver,  fuch  as  flow¬ 
ers,  birds,  trees,  temples,  dragons,  &c.  A  new  coat  of  vai- 
nifh  is  then  fometimes  laid  over  thefe  figures,  which  pre- 
ferves  them,  and  adds  much  to  their  fplendor.  The  fecond 
method  requires  more  preparation.  The  Chinefe  workmen 
fix  to  the  wood  by  means  of  glue  a  kind  of  pafteboard,  com- 
pofed  of  paper,  hemp,  lime,  and  other  ingredients,  well 
beaten,  that  the  varnifh  may  incorporate  with  them.  Of 
this  they  make  a  ground  perfectly  fmooth  and  folid,  over 
which  the  varnifh  is  laid  in  thin  coats,  that  are  left  to  dry 
one  after  the  other.  , 

It  often  happens,  that  the  luftre  of  varnifhed  tables  and 
other  pieces  of  furniture  is  infenfibly  deftroyed  by  tea  and 
warm  liquors.  The  fecret  of  reftoring  to  varnifh  its  fhi- 
4  K  2  ning 
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Varnifh,  rung  black  colour  (fays  a  Chinefe  author)  is  to  expofe  it 
Varro.  for  one  nJght  to  a  white  hoar-froft,  or  to  cover  it  fome  time 
with  fnow.”  For  a  method  of  imitating  Chine/e  varnt/hf 
fee  Turning. 

Varnish  alfo  fignifies  a  fort  of  fhining  coat,  wherewith 
potter’s  ware,  dtlft-ware,  china-ware,  &c.  are  covered, 
which  gives  them  a  fmoothnels  and  luftre.  Melted  lead  is 
generally  ufed  for  the  firft,  and  fmalt  for  the  fecond.  See 

O  LAZ  IN  G  . 

Varnish,  among  medalifts,  fignifies  the  colours  antique 
medals  have  acquired  in  the  earth. 

The  beauty  which  nature  alone  is  able  to  give  to  medals, 
and  art  has  never  yet  attained  to  counterfeit,  enhances  the 
value  of  them  :  that  is,  the  colour  which  certain  foils  in 
which  they  have^a  long  time  lain  tinges  the  metals  withal: 
fome  of  which  are  blue,,  almoft  as  beautiful  as  the  torquoife; 
others  with  an  inimitable  vermilion  colour;  others  with  a 
certain  fhining  polifhed  brown, vaftly  finer  than  Brafil  figures. 

The  mofl  ufual  varnifh  is  a  beautiful  green,  which  hangs 
to  the  fineft  ftrokes  without  effacing  them,  more  accurately 
than  the  fineft  enamel  does,  on  metals. 

No  metal  but  brafs  is  fufceptible  of  this  ;  for  the  green 
rufl  that  gathers  on  filver  always  fpoil?  it,  and  it  muft  be 
got  off  with  vinegar  or  lemon  juice. 

Falfifiers  of  medals  have  a  falfe  or  modern  varnifh,  which 
they  ufe  on  their  counterfeits,  to  give  them  the  appearance 
or  air  of  being  antique.  But  this  may  be  difeovered  by  its 
foftnefs  ;  it  being  fofter  than  the  natural  varnifh,  which  is 
as  hard  as  the  metal  itfelf. 

Some  depofit  their  fpurious  metals  in  the  earth  for  a  con¬ 
siderable  time,  by  which  means  they  contract  a  fort  of  var¬ 
nifh,  which  may  impofe  upon  the  lefs  knowing ;  others  ufe 
fal  ammoniac,  and  others  burnt  paper. 

VARRO  (Marcus  Terentius),  the  mofl  learned  of  all 
the  Romans,  was  born  28  years  B.  C.  He -was  a  fenator 
of  the  firit  diftinCtion,  both  for  birth  and  merit  ;  and  bore 
many  great  offices.  He  was  an  intimate  friend  of  Cicero  ; 
and  this  friendfhip  was  confirmed  and  immortalized  by  a  mu¬ 
tual  dedication  of  their  learned  works  to  each  other.  Thus 
Cicero  dedicated  his  Academic  Queftions  to  Varro  ;  and 
Varr©  dedicated  his  treatife  on  the  Latin  tongue  to  Cicero. 
In  the  civil  wars  he  was  zealoufly  attached  to  Pompey ;  but 
after  his  defeat  foon  fubmitted  to  Caefar,  who  was  reconci¬ 
led  to  him.  Afterwards  he  applied  his  whole  time  to  let¬ 
ters,  and  had  the  charge  of  the  Greek  and  Latin  libraries 
at  Rome.  He  was  above  70  when  Antony  proferibed  him; 
however,  he  found  means  to  efcape  and  fave  his  life,  though 
he  could  not  fave  fome  of  his  works  and  his  library  from 
being  plundered  by  the  foldiers.  After  this  florm  was  over, 
he  purfued  his  ftudies  as  ufual ;  and  Pliny  relates,  that  he 
continued  to  ftudy  and  to  write  when  he  was  88  years  of 
age.  He  was  80  when  lie  wrote  his  three  books  De  re  Ru - 
Jiica>  which  are  flill  extant.  Five  of  his  books  De  lingua 
Latina ,  which  he  addieffed  to  Cicero,  are  alfo  extant.  There 
remain,  too,  divers  fragments  of  his  works,  particularly  of 
his  Menippean  Satires,  which  are  medleys  of  profe  and 
verfe  ;  and  Scalliger  has  collected  fome  of  his  epigrams  from 
among  the  CataleQa  Virgilii .  His  books  De  lingua  Latina , 
and  De  re  Rujlica,  were  printed  with  the  notes  of  Jofeph 
Scaliger,  T 11  r neb  us,  and  ViCtorius,  by  Henry  Stephens  at 
Paris,  1573,  in  8vo,  and  have  been  publifhed  leparately 
frnce  among  the  Auftores  de  lingua  Latina ,  and  the  Auftores 
de  re  Rujlica. 

There  was  another  Varro  of  antiquity,  called  Atacinus t 
who  was  born  about  10  years  after  the  firft,  at  a  fmall  town 
near  Narbonne.  Though  infinitely  below  the  Roman  in 
learning,  he  was  at  leafl  *  as  good,  if  not  a  better,  poet  ; 
which  perhaps  has  made  Lilius  Gyraldus  and  other  critics 


confound  them.  He  compofed  many  works  in  verfe;  fome  Varroni* 
fragments  ot  which  were  collected,  and  publifhed  with  tliofe  !j  . 
of  other  ancient  poets,  at  Lyons  in  1603.  His  chief  works  au  13' , 
were,  A  poem  on  the  war  with  the  Sequani,  a  people  of 
Gaul  ;  and  the  Agronomies,  that  went  under  the  name  of 
Planciades  the  grammarian.  But  the  Argonautics ,  in  four 
books,  was  what  gained  him  the  greateft  reputation  :  and 
though  indeed  nothing  but  a  tranflation  of  Apollonius  Rho- 
dius,  yet  was  fo  well  done  as  to  be  commended  by  Quin¬ 
tilian. 

VARRONIA,  in  botany  :  A  genus  of  plants  belonging 
to  the  clafs  of  pentandriay  and  to  the  order  of  monogynia  ; 
and  arranged  in  the  natural  fyftem  under  the  41(1  order, 
Afperifolice .  The  corolla  is  quinquifid  ;  the  fruit  a  drupa, 
with  a  quadrilocular  kernel.  There  are  fix  ipecies  ;  none  of 
which  are  natives  of  Britain. 

VASCULAR,  fomething  confiding  of  divers  veffels,  as 
arteries,  veins,  Sec . 

VASE,  a  term  frequently  ufed  for  ancient  veffels  dug 
from  under  ground,  or  otherwise  found,  and  preferved  in-‘ 
the  cabinets  of  the  curious.  In  architecture,  the  appella¬ 
tion  vafe  is  alfo  given  to  tliofe  ornaments  placed  on  cor- 
niches,  fochles,  or  pedeftals,  reprefendng  the  veffels  of  the 
ancients,  particularly  thofe  ufed  in  faenfice,  as  incenfe-pots, 
flower-pots,  See.  See  Portland- Fa/e . 

VASSAL,  in  our  ancient  cuftoms,  fignified  a  tenant  or 
feudatory;  or  perfon  who  vowed  fidelity  and  homage  to  cl 
lord,  on  account  of  fome  land,  &c.  held  of  him  in  fee  ;  alfo 
a  Have  or  fervant,  and  efpecially  a  domeftic  of  a  prince. — • 

V aj/allus  is  faid  to  be  quaji  inferior  focius  ;  as  the  vaffal  is  in-- 
ferior  to  his  mailer,  and  muft  ferve  him  ;  and  yet  he  is  in 
a  manner  his  companion,  becaufe  each  of  them  is  obliged  to 
the  other.  See  pEODJL-Sjfem. 

VATICAN,  a  magnificent  palace  of  the  pope,  in  Rome, 
which  is  faid  to  confift  of  feveral  thoufand  rooms  ^  but  the 
parts  of  it  mofl  admired  are  the  grand  ftaircafe,  the  pope’s  • 
apartment,  and  efpecially  the  library,  which  is  one  of  the 
richefl  in  the  world,  both  in  printed  books  and  manu-* 
feripts. 

VAUBAN  (Sebaftian  le  Preftre,  feigneur  de),  marfhal' 
of  France,  and  the  greateft  engineer  that  country  ever  pro¬ 
duced,  was  born  in  1633.  He  difplayed  his  knowledge  of 
fortification  in  the  courle  of  many  fieges,  and  hi3  fervices> 
were  rewarded  with  the  firft  military  honours.  He  was 
made  governor  of  Lifle  in  1668,  commiftary- general  of  the 
fortifications  of  France  in  1678,  governor  of  the  maritime 
parts  of  Flanders  in  16S9,  and  a  marfhal  of  France  in  1703. 

He  died  in  1 707,  after  having  brought  the  arts  of  attack¬ 
ing  and  defending  fortified  places  to  a  degree  of  perfection 
unknown  before.  His  writings  on  thefe  fubjeCis  are  in  the 
higheft  efteem. 

VAUDOIS,  Valdenses,  or  Wa!denfes>  in  ecclefiaftical 
hiftory,  a  name  given  to  a  feCt  of  reformers,  who  made  their 
firft  appearance  about  the  year  1160. 

The  origin  of  this  famous  feCt,  according  to  Mofheinv 
was  as  follows  ;  Peter,  an  opulent  merchant  of  Lyons,  fur- 
named  ValdenfiSy  or  Validifiusy  from  Vaux  or  Waldum,  a 
town  in  the  marquifate  of  Lyons,  being  extremely  zealous 
for  the  advancement  of  true  piety  and  Chriftian  knowledge, 
employed  a  certain  prieft  called  Stephanus  de  Evifa,  about 
the  year  1160,  in  tranflating  from  T.atin  into  French  the 
four  Gofpels,  with  other  books  of  Holy  Scripture,  and  the 
mofl  remarkable  fentences  of  the  ancient  de&ors,  which 
were  fo  highly  eileemed  in  this  century.  But  110  foonec 
had  he  perufed  thefe  facred  books  with  a  proper  degree  of 
attention,  than  he  perceived  that  the  religion  which  was 
now  taught  in  the  Roman  church,  differed  totally  from  that 
which  was  originally  inculcated  by  Chrift  and  his  apoilles*. 
r  Struck 


a 
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1  Vaulols.  Struck  with  tins  glaring  contradiction  between  the  do&ritie?<  baptifm 

v - of  the  pontiffs  and  the  truths  of  the  Gofpel,  and  animated 

with  zeal,  he  abandoned  his  mercantile  vocation,  diftributed 
his  riches  among  the  poor'  (whence  the  Waldenfes  were 
called  poor  men  of  Lyons),  and  forming  an  affociation  with 
other  pious  men,  who  had  adopted  his  fentiments  and  his 
turn  of  devotion,  he  bepan  in  the  year  1180  to  affume  the 
quality  of  a  public  teacher,  and  to  inftruCl  the  multitude  in 
the  doctrines  and  precepts  of  Chriftianity. 

Soon  after  Peter  had  afiumed  the  exercife  of  his  miniftry, 
the  archbifhop  of  Lyc  ns,  and  the  other  rulers  of  the  church 
in  that  province,  vL  oroufly  oppofed  him.  Plowever,  their 
oppofition  was  unfuccefsful  ;  for  the  purity  and  fimplicity 
of  that  religion  which  thefe  good  men  taught,  the  fpotlefs 
innocence*  that  fhone  forth  in  their  lives  and  actions,  and 
the  noble  contempt  of  riches  and  honours  which  was  con- 
fpicuous  in  the  whole  of  their  conduct  and  converfation,  ap¬ 
peared  fo  engaging  to  all  iuch  as  had  any  fenfe  of  true  pie¬ 
ty,  that  the  number  of  their  followers  daily  increased, — 

They  accordingly  formed  religious  affemblies,  firft  in  1  ranee, 
and  afterwards  in  Lombardy,  from  whence  they  propaga¬ 
ted  their  fed  throughout  the  other  provinces  of  Europe 
with  incredible  rapidity,  and  with  iuch  invincible  fortitude, 
that  neither  f  re,  nor  fword,  nor  the  mofl  cruel  inventions 
of  mercilefs  perfecution,  could  damp  their  zeal,  or  entirely 
ruin  their  caufe. 

The  attempts  of  Peter  Waldus  and  his  followers  wre 
neither  employed  nor  defigned  to  introduce  new  doc- 
tiines  into  the  church,  nor  to  propofe  n ew  articles  of  faith 
to  Chriftians.  All  they  aimed  at  was,  to  reduce  the  form 
of  ecclefiaflical  government,  and  tfte  manners  both  of  the 
clergy  and  people,  to  that  amiable  fimplicity  and  primitive 
fanClity  that  chara&erifed  the  apoftolic  ages,  and  which  ap¬ 
pear  fo  {iron  dy  recommended  in  the  precepts  and  injunc¬ 
tions  of  the  divine  Author  of  our  holy  religion.  In  con- 
fequence  of  this  deiign,  they  complained'  th-at  the  Roman 
church  had  degenerated,  under  Conflantine  the  Great,  from 
its  primitive  purity  and  fan&ity.  They  denied  the  fupre- 
macy  of  the  Roman  pontiff,  and  maintained,  that  the  rulers 
and  minifters  of  the  church  were  obliged,  by  their  vocation, 
to  imitate  the  poverty  of  the  apoftles,  arid  to  procure  for 
themfelves  a  fubfrftencc  by  the  work  of  their  hands..  They 
confidered  every  Chriflian  as,  in  a  certain  meafure,  qualified 
and  authorifed  to  inftruCl,  exhort,  and  confirm  the  brethren 
in  their  Chriflian  courfe,  and  demanded  the  reftoVation  of 
tlic  ancient  penitential  difcipline  of  the  church,  i.  e.  the  ex¬ 
piation  of  tranfgreflions  by  prayer,  faffing,  and  alms,  which 
the  new-invented  do&rine  of  indulgences  had  almoft  totally 
abolifhed.  They  at  the  fame  time  affirmed,  that  every  pi¬ 
ous  Chriflian  was  qualified  and  entitled  to  preferibe  to  the 
penitent  the  kind  or  degree  of  fatisfa&ion  or  exoiation  that 
their  tranfgreffions  required  ;  that  confeffion  made  to  prieils 
was  by  no  means  neceffary,  flncc  the  humble  offender  might 
acknowledge  his  fins,  and  teftify  his  repentance,  to  any  true 
believer,  and  might  expedl  from  fuch  the  counfel  and  admo¬ 
nition  which  his  cafe  demanded.  They  maintained,  that 
the  power  of  delivering  finners  from  the  guilt  and  punish¬ 
ment  of  their  offences  belonged  to  God  alone  ;  and  that  in¬ 
dulgences  of  confequence  were  the  criminal  inventions  of 
fordid  avarice.  They  looked  upon  the  prayers  and  other 
ceremonies  that  were  inftituted  .in  behalf  of  the  dead,  as 
vain,  ufelef and  abfurd,  and  denied  the  exiflence  of  depart¬ 
ed  fouls  in  an  intei  mediate  flate  of  purification  ;  affirming,, 
that  they  were  immediately,  upon  their  feparation  from  the 
body,  received  into  heaven,  or  thrufl  down*  to  hell.  Thefe, 
and  other  tenets  of  a  like  nature,  compofed  the  fy Rem  of 
do&rine  propagated  by  the  Waldenfes.  Il  is  alfo  faid  that 
ieveral  of  the  Waldenfes  denied  the  obligation  of  infant- 
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and  that  others  rejefled  water-baphfm  entirely  ; 
but  Wall  has  laboured  to  prove  that  infant-baptifrn  was 
generally  pra&ifed  among  them.  v 

Their  rules  of  practice  were  extremely  anflere  ;  for  they 


Vault 

11 

Udder. 


adopted  as  the  model  of  their  moral  difcipline  the  fermon  of 
Chrifl  on  the  mount,  which  they  interpreted  and  explained 
in  the  mofl  rigorous  and  literal  manner,  and  confequently 
prohibited  and  condemned  in  their  fociety  all  wars,  and  fuita  * 
of  law,  and  all  attempts  towards  the  acquifition  of  wealth, 
the  inflicting  of  capital  punifhments,  felf-defence  agai nil  un- 
juft  violence,  and  oaths  of  all  kinds. 

During  the  greatefl  part  of  the  17th  century,  thofc  of 
them  who  lived  in  the  valleys  of  Piedmont,  and  who  had 
embraced  the  do&rine.  difcipline,  and  worfhip  of  the  church, 
of  Geneva,  were  opprefled  and  perfecuted,  in  the  mod  bar¬ 
barous  and  inhuman  manner,  by  the  miniflers  of  Rome. 
This  perfecution  was  carried  on  with  peculiar  marks  of 
rage  and  enormity  in  the  years  165^,  1656,  and  1696,  and 
feemed  to  portend  nothing  lefs  than  the  total  extinction  of 
that  unhappy  nation.  The  mofl  horrid  feenes  of  violence 
and  bloodshed  were  exhibited  in  this  theatre  of  papal  tyran¬ 
ny  ;  and  the  few  Waldenfes  that  furvived  were  indebted  for 
their  exiflence  and  fiipport  to  the  interceffion  made  for  them 
by  the  Englifh  and  Dutch  governments,  and  alfo  by  the 
Swifs  cantons,  who  folicitcd  the  clemency  of  the  duke  of 
Savoy  in  their  behalf. 

VAULT,  in  architecture,  an  arched  roof,  fo  contrived 
that  the  flones  which  form  it  fuftain  each  other. 

*  Vaults  are  on  many  occafions  to  be  preferred  to  foffits  or 
flat  ceilings,  as  they  give  a  greater  height  and  elevation,  ant! 
are  befides  more  firm  and  durable. 

VAYER.  See  Moths. 

VAYVODE,  or  Vaivode.  See  Waywode. 

UBES  (St),  a  fea-port  town  of  Portugal,  in  the  pro¬ 
vince  of  Eilremadura,  feated  on  a  bay  of  the  Atlantic  O- 1 
cean,  21  miles  fouth  of  Lifbon.  It  Hands'  on' an  eminence, 
with  a  very  ftroug  caflle  built  on  a  rock."  The  foil  about  it 
is  fertile  in  corn,  wine,  and  fruits  ;  and  it  is  fumifned  with 
good  filh  from  the  fea,  and  a  fmali  lake  in  the  neighbour-  v 
hood.  Here  they  make  great  quantities  of  fine  fait,  which 
is  carried  to  the  American  plantations.  E.  Long.  8.  54. 
N.  Lat.  38.  22. 

UBIQUITARIAN3,  formed  from  ulique,  “  every¬ 
where, in  ecclefiaflical  hiftory,  a  fed  of  Lutherans  which 
rofe  and  fpread  itfclf  in-Germany  ;  and  whofe  d i ft ingui filing 
do&rine  was,  that  the  body  of  Jefus  Chrift  is  everywhere,  or  * 
in  every  place. 

Brentius,  one  of  the  earliefl  reformers,  is  faid  to  have  firft 
broached  this  error,  in  1560.  Luther  himfelf,  in*  his  con- 1 
troverfy  with  Zuinglius,  had  thrown  out  fome  unguarded  * 
expreffions,  that  feemed  to  imply  a  belief  of  the  ommpre- 
fence  or  the  body  of  Chrift  ;  but  he  became  fenfible  after¬ 
wards,  that  this  opinion  was  attended  with  great  difficul¬ 
ties,  and  particularly  that  it  ought  not' to  be  made  ufe  of  as  • 
a  proof  of  Chrift’s  corporal  prefenee  in  the  eucharift. 
However,  after  the  death  of  Luther,  this  abfurd  hypothecs  ' 
was  renewed,  and  drefled  up  in  a  fpecious  and  plaufible  form 
by  Brentius,  Chemnitius,  and  Andraeas,  who  maintained  the  ' 
communication  of  the  properties  of  Chrift’s  divinity  to  his 
human  nature.  It  is  indeed  obvious,  that  every  Lutheran  c 
who  believes  the  do£lrine  of  confubflantiation  (fee  Suppek  ' 
of  the  Lord),  whatever  he  may*  pretend,  muft  be  an  Ubiqui* 
tarian, 

UBIQUITY,  Omnipresence  ;  an  attribute  of  the  Dd- 
ty,  whereby  he  is  always  intimately  prefent  to  all  things  * 
gives  the  effe  to  all  things ;  knows,  prefer ves,  and  does  all  in  - 
all  things. 

UDDER,  In  comparative  anatomy,  that  part  in  brutes 

wherein 


Vedas 

II 

Veering, 
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wherein  the  milk  is  prepared,  anfwering  to  the  mammas  or  and  the  ftern  to  leeward. 


breafts  in  women.  See  Comparative  Anatomy,  n  44. 

VEDAS,  the  facred  books  of  the  Hmdoos,  believed  to 
be  revealed  by  God,  and  called  immortal .  They  are  confi- 
dered  as  the  fountain  ot  all  knowledge  human  and  divine, 
and  are  four  in  number ;  of  which  we  have  the  following 
account  in  the  firft  volume  of  the  Afiatic  Researches:  The 
Kigveda  con  lifts  of  five  fedlions  ;  the  IT  ijurveda  of  eighty- 
fix  ;  the  Samaveda  of  a  thoufand  ;  and  the  At'harvaveda  of 
nine  ;  with  eleven  hundred  jadha's,  or  branches,  in  various 
divilions  and  lubdivifions.  The  Veda's  in  truth  are  infinite; 
but  have  been  long  reduced  to  this  number  and  order  :  -the 
principal  part  of  them  is  that  which  explains  the  duties  of 
man  in  a  methodical  arrangement ;  and  in  the  fourth  is  a 
fyftem  of  divine  ordinances. 

From  thefe  are  reduced  the  four  Upavedas ,  the  firft  of 
which  was  delivered  to  mankind  by  Brahma,  Indra, 
Bhanwantari,  and  five  other  deities;  and  comprizes  the 
theory  of  disorders  and  medicines,  with  the  pradUcal  me- 
th  ods  of  curing  difeafes. 

The  fecond  confifts  of  mufic,  invented  for  the  purpofe  of 
raifing  the  mind  by  devotion  to  the  felicity  of  the  Divine 
nature  ;  the  third  treats  or  the  fabrication  and  ufe  of  arms; 
and  the  fourth  of  fixty-four  mechanical  arts.  Of  however 
little  value  we  may  efteem  the  mechanical  arts  of  the  Hin¬ 
doos,  and  however  defpicable  their  theological  fyftem  may 
really  be,  the  Upaveda ,  which  treats  of  diieafes  and  the  me¬ 
thod  of  curing  them,  furely  deferves  to  be  fludied  by  every 
European  phyfician  pra&ifing  in  India.  There  are  indeed 
a  great  number  of  medical  books  in  the  Shanfcrit  language 
worthy  of  attention  ;  for  though  the  theories  of  their  au¬ 
thors  may  be  groundlefs  and  whimfical,  they  contain  the 
names  and  defeription  of  many  Indian  plants  and  minerals, 
with  their  ufes,  difeovered  by  experience ,  in  the  cure  of  dif- 
ieafei. 

VEDETTE,  in  war,  a  centinel  on  horfeback,  with  his 
horfe’s  head  towards  the  place  whence  any  daiiger  is  to  be 
feaied,  and  his  carabine  advanced,  with  the  butt-end  againft 
Jiis  right  thigh.  When  the  enemy  has  encamped,  there  are 
vedettes  polled  at  all  the  avenues,  and  on  all  the  riling 
grounds,  to  watch  for  its  fecurity. 

To  VEER  and  Haul,  to  pull  a  rope  tight,  by  drawing 
it  in  and  flackening  it  alternately,  till  the  body  to  which  it 
as  applied  acquires  an  additional  motion,  like  the  increafed 
vibrations  of  a  pendulum,  fo  that  the  rope  is  flraitened  to 
a  greater  tenfion  with  more  facility  and  difpatch.  This  me¬ 
thod  is  particularly  ufed  in  hauling  the  bowlines. 

The  wind  is  faid  to  veer  and  haul  when  it  alters  its  direc¬ 
tion,  and  becomes  more  or  lefs  fair.  Thus  it  is  faid  to  veer 
aft  and  to  haul  forward. 

Veer,  Ter-Veery  anciently  Camp-Veer,  a  town  of  Zea¬ 
land  in  the  United  Provinces,  Handing  at  the  mouth  of  the 
Eaft  Schelde,  about  four  miles  from  Middleburgh,  and  eight 
from  Flufhing,  Veer,  in  Dutch,  fignifies  a  palfage  or  fer¬ 
ry  over  an  arm  of  the  fea  or  a  river  ;  and  as  there  was  once 
a  ferry  here  over  the  Schelde  to  the  village  of  Compen,  on 
the  ifland  of  North  Be  vela  nd,  the  town  thereby  got  the 
name  or  V eer ,  Camp-V eerf  and  Ter- Veer.  It  is  well  forti- 
fied^and  formerly  enjoyed  a  good  trade,  efpecially  to  Scot¬ 
land  ;  the  natives  enjoying  particular  privileges  here.  The 
harbour  is  very  good,  and  the  arfenal  the  befl  furnifhed  in 
the  world.  Hence  the  Veres,  anciently  earls  of  Oxford, 
are  faid  to  have  derived  both  their  origin  and  name. 

VEERING,  or  Wearing,  the  operation  by  which  a 
fhip,  in  changing  her  courfe  from  one  board  to  the  other, 
turns  her  ftern  to  windward.  Hence  it  is  ufed  in  oppofi- 
£ion  to  Tacking,  wherein  the  head  is  turned  to  the  wind 
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See  Seamanship,  Vol.  XVII.  Ve*a4 
p.  219.  < - ^ 

VEGA  (Lopez  de),  a  celebrated  -Spanifh  poet.  He 
was  the  fon  of  Felix  de  Vega  and  Francifca  Fernandez,  who 
were  both  defeended  from  honourable  families,  and  lived  in 
the  neighbourhood  of  Madrid.  Our  poet  was  born  in  that 
city  on  the  25th  of  November  1562.  He  was,  according  to  HayUy't 
his  own  expreffion,  a  poet  from  his  cradle  ;  and  beginning  Workg* 
to  make  verfes  before  he  had  learned  to  write,  he  ufed  tov°l  li* 
bribe  his  elder  fchool- fellows  with  part  of  his  breakfaft,  to 
commit  to  paper  the  lines  he  had  compofed.  Having  loft: 
his  father  while  he  was  yet  Hill  a  child,  he  engaged  in  a  fro¬ 
lic  very  natural  to  a  lively  boy,  and  wandered  with  another 
lad  to  various  parts  of  Spain,  till,  having  fpent  their  mo¬ 
ney,  and  being  conduced  before  a  magiftrate  at  Segovia 
for  offering  to  fell  a  few  trinkets,  they  were  fent  home  again 
to  Madrid.  Soon  after  this  adventure,  our  young  poet  was 
taken  under  the  prote&ion  of  Geronimo  Manrique,  bifhop 
of  Avila,  and  began  to  diftinguifh  himfelf  by  his  dramatic 
compofitions,  which  were  received  with  great  applaufe  by 
the  public,  though  their  author  had  not  yet  completed  his 
education  ;  for,  after  this  period,  he  became  a  member  of 
the  univerfity  of  Alcala,  where  he  devoted  himfelf  for  four 
years  to  the  fludy  of  pliilofophy.  He  was  tlien  engaged  as 
fccretary  to  the  duke  of  Alva,  and  wrote  his  Arcadia  in 
compliment  to  that  patron  :  who  is  frequently  mentioned  in 
his  occafional  poems.  He  quitted  that  employment  on  his 
marriage  with  Ifabel  de  Urbina,  a  lady  (fays  his  friend  and 
biographer  Perez  de  Montalvari)  beautiful  without  artifice, 
and  virtuous  without  affectation.  His  domeftic  happinefs 
was  foon  interrupted  by  a  painful  incident : — Having  writ¬ 
ten  fome  lively  verfes  in  ridicule  of  a  perfon  who  had  taken 
fome  injurious  freedom  with  his  character,  he  received  a 
challenge  in  confequence  of  his  wit ;  and  happening,  in  the 
duel  which  enfued,  to  giye  his  adverfary  a  dangerous  wound, 
he  was  obliged  to  fly  from  his  family,  and  ftielter  himLIr  in 
Valencia.  He  refided  there  a  confiderable  time  ;  but  con¬ 
nubial  affe&ion  recalled  him  to  Madrid.  His  wife  died  in 
the  year  of  his  return.  His  affli&ion  on  this  event  led  him 
to  relinquilh  his  favourite  ftudies,  and  embark  on  board 
the  Armada  which  was  then  preparing  for  the  invafion  of 
England.  He  had  a  brother  who  ferved  in  that  fleet  as  a 
lieutenant ;  and  being  Ihot  in  an  engagement  with  fome 
Dutch  veflels,  his  virtues  were  celebrated  by  our  afHi&ed 
poet,  whofe  heart  was  peculiarly  alive  to  every  generous  af- 
fe&ion.  After  the  ill  fuccefs  of  the  Armada,  the  difeonfo- 
late  Lopez  de  Vega  returned  to  Madrid,  and  became  fecre- 
tary  to  the  Marquis  of  Malpica,  to  whom  he  has  addreffed 
a  grateful  fonnet.  From  the  fervice  of  this  patron  he  paffed 
into  the  houfehold  of  the  Count  of  Lemos,  whom  he  cele¬ 
brates  as  an  inimitable  poet.  He  was  once  more  induced 
to  quit  his  attendance  on  the  great,  for  the  more  inviting 
comforts  of  a  married  life.  His  fecond  choice  was  Juana 
de  Guardio,  of  noble  birth  and  Angular  beauty.  By  this 
lady  he  had  two  children,  a  fon  who  died  in  his  infancy, 
and  a  daughter  named  Feliciana ,  who  furvived  her  father.  , 

The  death  of  his  little  boy  is  faid  to  have  haftened  that  of 
his  wife,  whom  he  had  the  misfortune  to  lofe  in  about  feveri 
years  after  his  marriage.  Having  now  experienced  the 
precarioulnefs  of  all  human  enjoyments,  he  devoted  himfelf 
to  a  religious  life,  and  fulfilled  all  the  duties  of  it  with  the 
moft  exemplary  piety  :  ftill  continuing  to  produce  an  afto- 
nifhing  variety  of  poetical  compofitions.  His  talents  and 
his  virtues  procured  him  many  unfolicited  honours.  Pope 
Urban  VIII.  fent#him  the  crofs  of  Malta,  with  the  title 
of  Do&or  in  Divinity,  and  appointed  him  to  a  place  of 
profit  in  the  Apoftolic  Chamber;  favours  for  which  he 
6  expreffed 
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Vegeta-  exprefled  his  gratitude  by  dedicating  his  Corona  Tragica 
tion.  (a  long  poem  on  the  fate  of  Mary  Queen  of  Scots)  to  that 
— liberal  pontiff.  In  his  73d  year  he  felt  the  approaches  of 
death,  and  prepared  himfelf  for  it  with  the  utmofl  compo- 
fure  and  devotion.  His  lad  hours  were  attended  by  many 
of  his  intimate  friends,  and  particularly  his  chief  patron  the 
Duke  of  Seda,  whom  he  had  made  his  executor  ;  leaving 
him  the  care  of  his  daughter  Feliciana,  and  of  his  various 
manufcripts.  The  manner  in  which  he  took  leave  of  thofe 
he  loved  was  moll  tender  and  affeding.  He  faid  to  his  dif- 
ciple  and  biographer  Montalvan,  That  true  fame  confided 
in  being  good  ;  and  that  he  would  willingly  exchange  all  the 
applaufes  he  had  received  to  add  a  fmgle  deed  of  virtue  to 
the  actions  of  his  life.  Having  given  his  dying  benedidion  to 
his  daughter,  and  performed  the  lafl  ceremonies  of  his  reli¬ 
gion,  he  expired  on  the  25th  of  AngufHi  63  5. 

VEGETATION,  in  phyfiology,  the  ad  wherebyf|plants 
receive  nourifhment  and  growth. 

The  procefs  of  nature  in  the  vegetation  of  plants  is  very 
accurately  delivered  by  Malpighi  :  The  egg  or  feed  of  the 
plant  being  excluded  out  of  the  ovary,  called  pod  or  hufk , 
and  requiring  further  foftering  and  brooding,  is  committed 
to  the  earth  ;  which  having  received  it  into  her  fertile  bo- 
fom,  not  only  does  the  office  of  incubation  by  her  own 
warm  vapours  and  exhalation,  joined  with  the  heat  of  the 
fun,  but  by  degrees  fupplies  what  the  feed  requires  for  its 
further  growth  ;  as  abounding  everywhere  with  canals  and 
finufes,  wherein  the  dew  and  rain  water,  impregnated  with 
fertile  falts,  glide,  like  the  chyle  and  blood  in  the  arteries, 
&c.  of  animals.  This  moifture  meeting  with  a  new-depo- 
fited  feed,  is  percolated,  or  {trained  through  the  pores  or 
pipes  of  the  outer  rind  or  hufk,  correfponding  to  the  fecun- 
dines  of  the  feetufes,  on  the  infide  whereof  lies  one  or  more, 
commonly  two,  thick  feminal  leaves,  anfwering  to  the  pla¬ 
centa  in  women,  and  the  cotyledons  in  brutes. 

Thefe  feed-leaves  confift  of  a  great  number  of  little  vehi¬ 
cular,  or  bladders,  with  a  tube  correfponding  to  the  navel- 
ftring  in  animals.  In  thefe  veliculae  is  received  the  moifture 
of  the  earth,  ftrained  through  the  rind  of  the  feed  ;  which 
makes  a  flight  fermentation  with  the  proper  juice  before 
contained  therein.  This  fermented  liquor  is  conveyed  by 
the  umbilical  veffel  to  the  trunk  of  the  little  plant  ;  and  to 
the  germ  or  bud  which  is  contiguous  thereto  :  upon  which 
a  vegetation  and  increafe  of  the  parts  fucceed. 

Such  is  the  procedure  in  the  vegetation  of  plants;  which 
the  illuftrious  author  exemplifies  in  a.  grain  of  wheat,  as  fol¬ 
lows  :  The  firft  day  the  etain  is  fown  it  grows  a  little  tur¬ 
gid  ;  and  the  fecundine,  or  hufk,  gapes  a  little  in  feveral 
places  :  and  the  body  of  the  plant,  being  continued  by  the 
umbilical  veffel.  to  a  conglobated  leaf  (which  is  called  the 
pulp  oxjlejh  of  the  feed,  and  is  what  conftitutes  the  flower) 
fwells  ;  by  which  means,  not  only  the  germ  or  fprout 
(which  is  to  be  the  future  ftem)  opens,  and  waxes  green, 

«  but  the  roots  begin  to  bunch  out ;  whence  the  placenta,  or 
feed-leaf,  becoming  loofe,  gapes.  The  fecond  day,,  the  fe¬ 
cundine  or  hufk,  being  broke  through,  the  ftem,  or  top  of 
the  future  ftraw,  appears  on  the  outfidc  thereof,  and  grows 
upward  by  degrees;  in  the  mean  time,  the  feed  leaf  guard¬ 
ing  the  roots  becomes  turgid  with  its  veficulae,  and  puts 
forth  a  white  down.  And  the  leaf  being  pulled  away, 
you  fee  the  roots  of  the  plants  bare  ;  the  future  buds,  leaves, 
and  reft  of  the  ftalk,  lying  hid.  Between  the  roots  and  the 
afeending  ftem  the  trunk  of  the  plant  is  knit  by  the  navel- 
knot  to  the  flower-leaf,  which  is  very  moift,  though  it  ftill 
retains  its  white  colour  and  its  natural  tafle.  The  third 
day,  the  pulp  of  the  conglobated,  or  round  leaf,  becomes 
turgid  with  the  juice  which  it  received  from  the  earth  fer¬ 
menting  with  its  own. 


Thus  the  plant  increafing  in  bfgnefs,  and  its  bud  or  fterrr  Vegeta- 
becoming  taller,  from  whitifh  turns  greenifli  ;  the  lateral  tl0n* 
roots  alfo  break  forth  greenifh  and  pyramidal  from  the  ga-  “nT”"” 
ping  {heath,  which  adheres  chiefly  to  the  plant ;  and  the 
lower  root  grows  longer  and  hairy,  with  many  fibres  {hoot¬ 
ing  out  of  the  fame. 

Indeed  there  are  hairy  fibres  hanging  all  along  on  all  the 
roots,  except  on  their  tips ;  and  thefe  fibres  are  feen  to  wind 
about  the  faline  particles  of  the  foil,  little  lumps  ot  earth,  See. 
like  ivy  ;  whence  they  grow  curled.  Above  the  lateral  roots 
there  now  break  out  two  other  little  ones. 

The  fourth  day,  the  ftem  mounting  upwards,  makes  a 
right  angle  with  the  feminal  leaf ;  the  laft  roots  put  forth 
more  ;  and  the  other  three  growing  larger,  are  clothed  with 
more  hairs,  which  ftraitly  embrace  the  lumps  of  earth  ;  and 
where  they  meet  with  any  vacuity,  unite  into  a  kind  of  net¬ 
work. 

From  this  time  forward  the  root  puflies  with  more  regu¬ 
larity  downward,  and  the  ftalk  upward,  than  before.  There' 
is,  however,  this  great  difference  in  their  growth,  that  the 
ftalk  and  branches  find  no  refiftance  to  their  {hooting  uo, 
while  the  roots  find  a  great  deal  to  their  {hooting  down¬ 
ward,  by  means  of  the  folidity  of  the  earth  ;  whence  the 
branches  advance  much  fafter  and  farther  in  their  growth 
than  the  roots ;  and  thefe  laft  often  finding  the  refiftance  of 
a  tough  earth  uniurmoun table,  turn  their  courfe,  and  {hoot 
almolt  horizontally.. 

From  a  number  of  experiments  made  by  Mr  Gough,  and 
related  by  him  in  the  fourth  volume  of  the  Manchefter 
Tranfadions,  it  appears,  that  feeds  will  not  vegetate  with¬ 
out  air  and  that  during  their  vegetation,  they  abforb  oxy¬ 
gen,  part  of  which  they  retain,  and  that  carbonic  acid  is 
formed  with  the  reft.  Thefe  fads  were  afeertained  in  the 
following  manner  :  He  put  feveral  parcels  of  fteeped  peas 
and  barley,  at  different  times,  into  phials,  which  were  left 
to  (land  for  three  or  four  minutes  in  fpring  water,  of  the 
heat  of  46,  50,  to  reduce  them  to  a  known  temperature. 

They  were  then  fecurely  corked,  and  removed  into  a  room* 
the  temperature  of  which  was  never  lef3  than  530.  After 
remaining  from  four  to  fix  days  in  this  fituation,  they  were 
again  placed  in  the  fame  fpring  water,  and  opened  in  an  in¬ 
verted  pofition,  care  being  taken  that  the  barometer  flood 
at  the  time  nearly  where  it  did  at  firft.  When  a  cork  was 
thus  drawn,  a  quantity  of  water  ruffled  in  immediately* 
more  than  was  fufficient  to  fill  the  neck*  The  air  being 
paffed  through  lime  water,  contraded  very  fenfibly,  and 
precipitated  the  lime.  The  refiduum,  freed  in  this  manner 
from  carbonic  acid,  extinguifhed  a  lighted  taper  like 
and  this  it  did  repeatedly.  He  made  one  of  thefe  experi¬ 
ments  with  more  attention  than  the  reft,  from  which  it  ap¬ 
peared,  that  four  ounces,  one  dram,  forty  grains,  by  mea- 
fure,  of  atmofpheric  air,  loft  one-fixth  of  its  original  bulk* 
by  being  confined  five  days  with  one  ounce  of  fteeped 
barley.  It  is  plain,  from  this  experiment,  that  feeds  in  the 
ad  of  vegetation  take  oxygen  from  the  atmcfphere,  part 
of  which  they  retain,  and  rejed  the  reft  charged  with  car¬ 
bon.  The  fubftance  of  the  feed-lobes  is  hereby  changed* 
an  additional  quantity  of  oxygen  being  introduced  into  their 
compofition  ;  and  a  part  of  their  carbon  loft.  This  change*, 
in  the  proportion  of  their  alimentary  pi'inciples,  generates 
fugar,  as  is  evident  from  the  procefs  ot  malting.  But  fu- 
gar  and  carbonic  acid  are  more  foluble  in  water  than 
the  farinaceous  oxyd.  They  therefore  combine  with  the 
humidity  in  the  capillary  tubes  of  the  feed,  and  find  a  rea¬ 
dy  paftage  to  the  germ,  the  vegetative  principle  of  which 
they  call  into  adion  by  a  ftimulus  fuited  to  its  nature.  A 
nutritious  liquor  being  thus  prepared  by  the  decompofition 
of  the  feed-lobes,  and  diftributed  through  the  infant  plant 

its* 
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its  orgtms  begin  to  exert  their  fpecific  actions,  by  decom¬ 
pounding  the  nourifhrnent  conveyed  to  them,  and  forming 
new  ox  yds  from  the  elementary  principles  of  it,  for  the  in- 
crcafe  ofc  the  veffels  and  fibres  ;  and  in  this  manner  the  firit 
ilajrc  of  vegetation  commences. 

Mr  Gough  has  afeertained,  that  a  germ  in  the  a&  of  ve¬ 
getation  requires  to  be  continually  excited  by  the  ftimulus 
of  oxygen  ;  but  that  as  foou  as  the  feed  lobes  are  exnauft- 
ed,  the  young  plant  is  in  a  ftate  to  deiive  its  nutrition  from 
ftthe  ground  ;  and  then  (and  not  till  then)  it  finds  itfelf  in  a 
fituation  capable  of  making  future  advances,  unaffifted  by 

*  the  ftimulus  of  refpirable  air. 

The  infant  fprout  at  fir  ft  fuffers  only  a  fufpenfion  of  its 
energy  from  the  abfence  of  pure  air  ;  but  if  this  neceffary 

*  fupport  be  -withheld  too  long,  it  perifhes  by  the  putrefadiive 
„  fermentation. 

The  lively  green  which  the  ftems  and  leaves  of  plants  re¬ 
ceive  from  the  adlion  of  light,  cannot  be  imparted  to  them, 
provided  the  energy  of  the  vegetative  principle  in  them  be 
fufpended  :  for  alter  permitting  a  number  of  peas  to  pro¬ 
duce  both  extremities  of  their  grouts  in  wet  fand  covered 
from  the  light  by  an  earthen  pot,  Mr  Gough  placed  five  of 
„tliem,  on  the  29th  of  April,  in  an  inverted  glafs  jar,  contain¬ 
ing  azot  confined  by  water  ;  and  three  in  another  jar,  in 
which  a  portion  of  common  air  was  alfo  inclofed  by  the 
fame  means.  On  the  30th  the  upper  extremities  of  the 
fproutsof  the  parcel  laft  mentioned  were  green  ;  but  though 
rthe  experiment  was  prolonged  to  the  2d  of  May,  thofe  in 
-the  other  glafs  did  not  exhibit  any  perceptible  alteration  in 
fize  or  colour.  Two  of  them  were  now  placed  in  a  glafs 
.idled  with  atmofpheric  air,  where  they  were  left  unobferved 
to  the  cth,  at  the  end  of  which  time  the  germs  had  vegeta¬ 
ted  conliderably  ;  the  lower  parts  of  them  ftill  remained 
white,  but  their  oppofite  extremities  had  changed  to  their 
proper  green.  Hence  it  may  be  fafely  inferred,  that  green - 
.nefs  cannot  be  imparted  to  the  fprouts  of  feeds  without  the 
joint  a&ion  of  light  and  oxygen  ;  in  which  they  are  very 
different  from  the  (hoots  that  frequently  proceed  from  ma- 
turer  plants,  when  fecluded  from  the  atmofpliere :  for,  as 
thefe  grow  freely  in  clofe  glafs  veffels,  placed  in  a  window, 
and  containing  water  and  azot,  the  parts  which  are  recent¬ 
ly  produced  continue  to  vegetate,  in  confequence  of  their 
connection  with  the  parent  flock,  and  acquire  the  colour  in 
queftion  without  the  afliftance  of  refpirable  air.  See  Plant, 
Tree,  Germination,  Botany,  &c. 

VEGETATIVE  soul,  among  philosophers,  denotes 
.  that  principle  in  phnts  by  virtue  of  which  they  vegetate, 
or  receive  nourifhrnent  and  grow.  See  the  preceding  ar¬ 
ticle. 

VEHICLE,  in  general,  denotes  any  thing  that  carries 
or  bears  another  along  ;  but  is  more  particularly  ufed  in 
pharmacy  for  any  liquid  ferving  to  dilute  fome  medicine,  in 
order  that  it  may  be  adminiftered  more  commodioufly  to  the 
patient. 

VET  I  (anc.  geog.),  a  city  of  Etruria,  the  long  and  pow¬ 
erful  rival  of  Rome  ;  diftant  about  100  ftadia,  or  12  miles, 
to  the  north-weft ;  fituated  on  a  high  and  fteep  rock.  Ta¬ 
ken  after  a  fiege  of  10  years  by  Camillus,  fix  years  before 
the  taking  of  Rome  by  the  Gauls :  and  thither  the  Romans, 
after  the  burning  of  their  city,  had  thoughts  of  removing; 
but  were  diffuaded  from  it  by  Camillus  (Livy).  It  re¬ 
mained  {landing  after  the  Punic  war  ;  and  a  .colony  was 
there  fettled,  and  its  territory  afligned  to  the  foldiers.  But 
after  that  it  declined  io  gradually,  as  not  to  leave  a  Tingle 
trace  (landing.  Famous  for  the  (laughter  of  the  300  Fabii 
on  the  Cremera  (Ovid)  The  fpot  on  which  it  flood  lies 
jp.ear  Ifola,  in  St  Peter’s  patrimony  ( Molftenius). 
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VEIL,  a  piece  of  (luff,  ferving  to  cover  or  hfde  any 
thing. 

In  the  Romifti  churches,  in  time  of  Lent,  they  have  veils 
or  curtains  over  the  altar,  crucifix,  images  of  faints,  &c. 

A  veil  of  crape  is  wore  on  the  head  by  nnn9,  as  a 
badge  of  their  profeffion :  the  novices  wear  white  veils,  but 
thofe  who  have  made  the  vows  black  ones.  See  the  article 
Nun. 

VEIN,  in  anatomy,  is  a  veffel  which  carries  the  blood 
from  the  feveral  parts  of  the  body  to  the  heart.  See  Ana¬ 
tomy,  r°  1 23. 

Vein,  among  miners,  is  that  fpace  which  is  bounded  with 
woujhs,  and  contains  ore,  fpar,  canck,  clay,  chirt,  croil, 
brownhen,  pitcher- chirt,  cur,  which  the  philofo pliers  call 
the  mother  of  metals ,  and  fometimes  foil  of  all  colours .  When 
it  bears  ore,  it  is  called  a  quick  vein  ;  when  no  ore,  a  dead 
vein.Lr 

VELA,  a  remarkable  cape  on  the  coaft  of  Terra  Firma, 
in  South  America.  W.  Long.  71.  25.  N.  Lat.  12.  30. 

VELARIUS,  in  antiquity,  an  officer  in  the  court  of  the 
Roman  emperors,  being  a  kind  of  ufher,  whofe  poft  was 
behind  the  curtain  in  the  prince’s  apartment,  as  that  of  the 
chancellor’s  was  at  the  entry  of  the  balluftrade  ;  and  that  of 
the  oftiarii  at  the  door.  The  velarii  had  a  fuperior  of  tire 
fame  denomination,  who  commanded  rhem. 

VELEZ-de-Gomara,  a  town  of  Africa,  in  the  king¬ 
dom  of  Fez,  and  in  the  province  of  Eriff.  It  is  the  an¬ 
cient  Acarth.  With  a  harbour  and  a  handfome  caftle, 
where  the  governor  refides.  It  is  feated  between  two  high 
mountains,  on  the  coaft  of  the  Mediterranean  Sea.  W.  Long. 
4.  o.  N.  Lat.  35.  10. 

VELITES,  in  the  Roman  army,  a  kind  of  ancient  fol- 
diery,  who  were  armed  lightly  with  a  javelin,  a  caik,  cuirafs, 
and  fhield. 

VELLEIUS  Paterculus.  See  Paterculus. 

VELLUM,  is  a  kind  of  parchment,  that  is  finer,  evener, 
and  more  white  than  the  common  parchment.  The  word 
is  formed  from  the  French  velin,  of  the  Latin  vltulinus ,  <(  be¬ 
longing  to  a  calt.” 

VELOCITY,  in  mechanics,  fwiftnefs  ;  that  affe&ion  of 
motion  whereby  a  moveable  is  difpofed  to  run  over  a  cer¬ 
tain  fpace  in  a  certain  time.  It  is  alfo  called  celerity,  and 
is  always  proportional  to  the  fpace  moved.  Huyghens, 
Leibnitz,  Bernoulli,  Wolfius,  and  the  foreign  mathemati¬ 
cians,  hold,  that  the  momenta  or  forces  of  falling  bodies,  at 
the  end  of  their  falls,  are  as  the  fquares  of  their  velocities 
into  the  quantity  of  matter ;  the  Englifh  mathematicians, 
on  the  contrary,  maintain  them  to  be  as  the  velocities  them- 
felves  into  the  quantity  of  matter.  See  (Quantity,  n°  n 
and  14,  &c. 

VELVET,  a  rich  kind  of  fluff,  all  filk,  covered  on  the 
outfrde  with  a  clofe,  fhort,  fine,  foft  fhag,  the  other  fide  be¬ 
ing  a  very  ftrong  clofe  tiffue. 

The  nap  or  fhag,  called  alfo  the  velveting,  of  this  (luff,  is 
formed  of  part  of  the  threads  of  the  warp,  which  the  work¬ 
man  puts  on  a  long  narrow-channelled  ruler  or  needle,  which 
he  afterwards  cuts,  by  drawing  n  (harp  fteel  tool  along  the 
channel  of  the  needle  to  the  ends  of  the  warp.  The  prin¬ 
cipal  and  beft  manufadlories  of  velvet  are  in  France  and  I- 
taly,  particularly  in  Venice,  Milan,  Florence,  Genoa,  and 
Lucca:  there  are  others  in  Holland,  fet  up  by  the  French 
refugees;  whereof  that  at  Haerlem  is  the  moft  confiderable : 
but  they  all  come  ftiort  of  the  beauty  of  thofe  in  France, 
and  accordingly  are  fold  for  to  or  15  per  cent.  lefs.  There 
are  even  fome  brought  from  China  ;  but  they  are  the  worlt 
of  all. 

.VENAL,  or  Venous,  in  anatomy,  fomethmg  that  bears 
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V peering  a  relation  to  the  veins.  This  word  is  alfo  tifed  forfomething 
11  bought  with  money,  or  procured  by  bribes.  f 

VENEERING,  VakeerinG,  or  bincerm, a  kind  ot 
marquetry,  or  inlaying,  whereby  feveral  thin  dices  or  leaves 
of  fine  wood,  of  different  kinds,  are  applied  and  fattened  on 
a  ground  of  fome  common  wood.  . 

ri  here  are  two  kinds  of  inlaying  :  the  one,  which  is  the 
no  farther  than  the  making  of  com- 
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more  ordinary,  goes  —  . --  , 

partinients  of  different  woods  ;  the  other  requires  mnch 
more  art,  and  repreftnts  flowers,  birds,  and  the  like  figures. 
The  firft  kind  is  what  we  properly  call  veneering;  the  latter 
we  have  already  deicribed  under  Marquetry. 

The  wood  intended  for  veneering  is  firft  fawed  out  into 
flices  or  leaves,  about  a  line  thick  :  in  order  to  faw  them, 
the  blocks  or  planks  are  placed  upright  in  a  kind  of  vice  or 
fawing  prefs:  the  defeription  of  which  may  be  feen  under 
the  article  juft  referred  to  Thefe  flices  are  afterwards  cut 
into  flips,  and  fafhioned  divers  ways,  according  to  the  de- 
fign  propofed  ;  then  the  joints  being  carefully  adjufted,  and. 
the  pieces  brought  down  to  their  proper  thicknefs,  with  le- 
veral  planes  for  the  purpofe,  they  are  glued  dowm  on  a 
ground  or  block  of  diy  wood,  with  good  ftrong  Englifh 
glue.  The  pieces  thus  joined  and  glued,  the  work,  if  fmall, 
lfe  put  in  a  ptefs ;  if  large,  it  is  laid  on  the  bench,  covered 
with  a  board,  and  pretfed  down  with  poles,  or  pieces  of 
wood,  one  end  whereof  reaches  to  the  ceiling  of  the  room, 
and  the  other  bears  on  the  boards.  When  the  s-lue  is  quite 
dry  they  take  it  out  of  the  prels  and  fimfh  it;  firft  with  little 
planes,  then  with  divers  icrapers,  fome  whereof  referable 
rafps,  which  take  off  dents,  &c.  left  by  the  planes.  When 
{Efficiently  feraped,  the  work  Is  Qolifhed  with  the  lkin  of  a 
fta  dog,  wax,  and  abiufh  and  polilher  ot  fhave  grafs:  which 
is  the  latt  operation. 

VENEREAL,  fomething  belonging  to  venery ;  as  the 
lues  venerea,  &c.  See  Medicin e  Index. 

VENERY,  is  tifed  i or  the  aft  of  copulation,  or  coition, 
of  the  two  fexes. 

VENESECTION,  or  Phlebotomy,  in  furgery.  Sec 

Surgery,  n°  .  , 

VENETIAN  Bolk,  a  fine  red  earth  ufed  in  painting, 
and  called  in  the  colour  {hops  V eaetian  red. — It  is  du«  in 
Carinthia,  and  tent  from  V tnice  to  all  parts  of  the  world  ; 
but  the  ute  of  it  here  is  very  much  fuperfedtd  by  a  bright 
colcothar  of  vitriol. 

VENICE,  a  celebrated  city  of  Italy,  and  capital  of  a 
republic  o!  the  lame  name,  fituated  on  the  Lag  lines  or  Small 
3 {lands,  about  five  miles-  from  the  continent  ;  in  E.  Long. 

1 30.  N.  Lat.  45.  40. 

The  name  of  Venice  is  evidently 'derived  from  Venetian 
Perivation  one  of  the  Roman  provinces  of  Italy  *,  and  this  again  from 
the  HcnetiavSy  a  people  of  Paphlagonia,  who  fettled  in  that 
part  of  the  country.  The  city  is  laid  to  have  been  founded 
about  the  year  451  or  452  ;  when  Attila,  having  dtflioyed 
the  cities  of  Aquileia,  Verona,  Mantua,  Trevigio,  See.  fuch 
of  the  inhabitants  as  efcaped  the  {laughter  fled  to  the  iflands 
on  their  coatt,  and  there  took  up  their  refidence.  Hilto- 
rians  are  profuie  in  their  commendations  of  the  virtue  of 
the  Venetians  during  the  infancy  of  their  city  ;  and  Caflio 
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About  this  time  they  were  become  matters  of  a  fleet  and  ( 
a  body  of  land-forces.  They  engaged  in  a  quarrel  with  the 
Lombards,  of  which  we  know  not  the  particulars.  In  a 
fhort  time,  however,  they  diilinguifhed  themfelves  againft 
the  Iftrian  pirates,  who  had  committed  depredations  on  their 
coafts,  and  the  Terge (tines,  or  inhabitants  ot  Triefle,  who 
had  fuddenly  carried  off  a  number  of  the  citizens  of  Venice. 

Thefe  exploits  procured  them  a  coniiderable  degree  of  re-  • 
putation  and  etteem  among  their  neighbours ;  and  by  iin. 
proving  every  opportunity  of  increafing  their  trade,  and 
augmenting  the  number  of  maniirafture&,  &c.  the  city  very  ^ 
foon  arrived  at  a  high  pitch  of  affluence  and  power.  In  the  a  Hills  the 
war  carried  on  by  Juftinian  with  the  Goths  in  Italy,  the  Roman  ge- 
Venetians  gave  coniiderable  afiittance  to  Narfee  the  Roman 
general,  infomuch  that  he  expreffed  his  gratitude  by  leveral no’.re,j 
rich  preferits,  fome  high  marks  of  diflinftion,  and  particu-  h;m  on  that 
larly  by  building  two  fine  churches  dedicated  to  the  faints  account. 
Theodore  and  Germinian  ;  the  oldeft  public  buildings,  be- 
fide  St  Mark’s  and  St  Peter’s,  in  Venice.' 

From  the  time  of  Juttinian  to  the  year  697,  hittorians 
are  filent  with  regard  to  the  Venetian  affairs.  A  great  re¬ 
volution  now  took  place  in  the  government :  the  tribunes 
having  abufed  their  power  were  abolifhed  ;  and  in  their  _  5 
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vharaAtrofdorus  informs  us,  that  one  would  have  taken  the  inhabitants 
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and  cultivating  the  duties  of  religion,  than  for  v/hat  they 
really  were,  a  dittreffed  and  con- ufed  rabble  who  had  efcaped 
from  the  calamities  of  war.  Nothing  remarkable,  however, 
occurs  in  the  hittory  of  Venice  for  fome  time,  excepting 
the  change  of  government  from  the  confular  to  the  tribuni- 
tial  form,  which  happened  about  30  years  after  the  build¬ 
ing  of  the  city.  The  republic  firft  began  to  be  of  confe- 
quence  after  the  deflruftion  of  Padua  by  the  Lombards. 
Vol.  XVIII.  Part  II. 


{lead  was  elefted  a  doge  or  duke,  in  whom  was  vetted  the^ft  elee- 
fupreme  authority.  He  was  to  reprefent  the  honour  and^  Qp 
majefty  of  the  ftate  ;  to  have  refpeft  and  dittinftion  paidduke. 
him  beyond  what  the  tribunes,  or  even  theconfuls,  enjoyed; 
he  was  to  affemble  and  prefide  at  the  great  council ;  to  have 
a  catting  vote  in  all  difputed  points ;  to  nominate  to  all  of¬ 
fices,  places,  and  preferments  ;  and  laftly,  to  enjoy  the  fame  6 
authority  in  the  church  as  in  the  ftate.  This  form  of  go-  changes  of’ 
vernment  was  changed  in  737,  for  what  reafon  we  know  not,g0vern- 
and  a  fupreme  magittrate  cholen,  with  the  title  of  mojier  c/men t. 
the  horje  or  general  of  the  forces.  His  power  was  to  con¬ 
tinue  only  for  a  year,  the  {hortnefs  of  its  duration  being 
thought  a  fufficient  fecurity  againfl  the  abide  of  it.  But 
in  five  years  afterwards  the  doges  were  reftored,  and  Gio¬ 
vanni  Fabritio,  the  fourth  and  latt  matter  of  the  horfe,  was 
depofed,  and  his  eyes  put  out,  but  for  what  fault  we 

know'  not.  ,  7 

Under  the  doges,  the  power  and  wealth  of  the  Venetian  Quarrel 
republic  continued  to  increafe.  In  764  the  Heracleans  and  with  Char*. 
Jcfwlans,  fubjefts  to  the  republic,  having  formed  fome  de-leniaSIiC* 
fi;  ns  againtt  the  Rate,  put  themfelves  under  the  protection 
of  Charlemagne.  That  conqueror,  not  finding  it  conve¬ 
nient  to  give  them  piefent  affiftance,  fettled  them  in  Ma- 
lamoc  until  he  could  give  them  more  effeftual  fuccour. 

The  Venetians,  however,  difregarding  the  protection  of  that 
powerful  monarch,  attacked  and  rdlantly  drove  them  out  g 
of  the  place  where  he  had  fettled  them.  Incenfed  at  this,  Hepinde- 
Chailemagne  ordered  his  fon  Pepin  to  declare  war  again  ft  dare  swar 
the  republic.  This  was  immediately  done  ;  but  the  blow^^T  c 
was  ior  fome  time  diverted  by  Aftolphus  king  of  the  Lom¬ 
bards,  who,  committing  great  ckvaftations  in  the  territo¬ 
ries  of  the  pope,  obliged  Pepin  to  come  to  the  affiftance  of 
his  holinefs.  However,  after  having  afforded  the  neceffary 
fuccour  to  the  pope,  Pepin  proiecuted  the  war  with  Venice. 

The  event  is  uncertain  :  all  we  know  is,  that  about  this 
time  the  Venetians  declared  themfelves  a  free  and  indepen-  rhe  Vene- 
dent  ftate  ;  which  makes  it  probable  that  his  fuccefs  had  dans  do 
not  been  great.  But  in  804  the  war  was  renewed  with  dare  ihent- 
the  utmoft  fury.  Pepin  having  quarrelled  with  Nicephorus^^^  c~ 
the  Greek  emperor,  and  finding  Obelerio  the  Venetian  doge  1 
inclined  to  favour  his  adverfary,  determined  to  exterminate 
the  very  name  of  the  republic.  After  having  laid  watte 
the  province  of  Venetia,  he  led  his  army  direftly  to  Venice,  i>efieged  by 
blocking  the  city  up  at  the  fame  time  by  his  fleet.  The  pepin. 

V epetians  were  not  difheartened  at  the  number  of  their >ene- 
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rmes,  the  -rfpiit-ation  of  Ft  pin,  or  the  civil  divifions  among 
themftflye* ;  their  anirr.ofitics  were  laid  afide,  and  a  ft  rift 
union  formed  agaiuft.  the  common  enemy  :  the  chief  com¬ 
mand  was  given  t«  Valentin,  as  Obelerio  was-  fuppofed  too 
j)£irly  allied  to  Pepin  to  fight  with  that  good-will  and  cheer* 
fulnefs  the  fervice  of  his  country  required/  The  Venetians, 
notwithstanding  the  moft  cbftinate  defence,  the  molt  vigo¬ 
rous  fallies,  and  their  felling  every  inch  of  ground  at  an  in- 

_ _  credible  expence  of  blood,  were  at  length  reduced  to  that 

red  to  great  part  of  the  city  fouth  of  the  Rialto  ;  this  dream,  and  their 
ftraits.  own  biavery,  being  now  their-only  defence.  While  Pepin 
was  preparing  to  lay  a  bridge  over  the  canal,  they  refolved, 
as  a  laft  effort,  to  attack  Pepin’s  fleet,  and  to  vanquifh  or 
•  die  in  defence  of  their  liberty.  Embarking  all  the  troops 
they  could  fpare,  they  bore  down,  with  the  advantage  of 
the  wind  and  tide,  upon  the  enemy,  and  began  the  attack 
with  fuch  fury,  as  obliged  the  French  admiral  to  give  way. 
The  liglitnefs  of  their  {hips,  and  the  knowledge  of  the 
foundings,  gave  the  Venetians  every  advantage  they  could 
The  French  W^:  erumy’s  fleet  was  run  aground,  and  the  greater 

fleet  entii e- Pa.rt  ^eir  troops  perifhed  in  attempting  to  efcape  ;  the 

iy  deliroy-  fr-ip3  were  all;  t0  a  few,  either  taken  or  deftroyed.  During 
til,  this  a<ftion  at  fca,  Pepin  refolved  to  affault  the  city  by  land, 

not  doubting  but  the  garrifon  was  fo  weakened  by  the  num¬ 
ber  of  forces  they  had  fent  on  board  the  fleet,  as  to  be  able 
to  make  but  a  flight  refiftancei  Having  for  this  purpofe 
thrown  a  bridge  over  the  Rialto,  he  was  marching  his  troops 
acrofs  it,  when  lie  found  himfelt  attacked  on  every  fide  by 
the  Venetians  from  their  boats,  and  others  who  had  polled 
themfelves  on  the  bridge.  The  battle  was  long,  bloody, 
and  doubtful,  until  the  Venetians  employed  all  their  Dower 
to  break  down  the  bridge;  which  at  laft  yielding  to*  their 
obfliaate  endeavours,  a  prodigious  daughter  of  the  French 
enfued  :  however,  they  fought  like  men  in  defpair,  feeing 
no^  hopes  of  faftty  but  in  vi&ory  ;  but  all  communication 
being  cut  off  with  the  troops  on  Tore,  they  were  to  a  man 
either  killed  or  drowned.  The  number  of  (lain  was  fo  great, 
that  the  fpace  between  the  Rialto  and  Malamoc  was  covered 
their  army,  with  dead  bodies,  and  has  ever  fmee  gone  by  a  name  ex- 
preflive  of  the  prodigious  daughter.  Pepin  was  fo  ilruck 
with  the  intrepidity  of  the  Venetians,  that  he  raifed  the 
dege,  abandoned  the  enterprife,  and  concluded  a  peace  with’ 
the  republic  :  he  afterwards  came  to  Venice  to  intercede 
for  Obelerio,  that  he  might  be  reftored  ;  which  the  Vene¬ 
tians  granted,  more  out  of  refpedi  to  the  requeft  of  fo  great 
a  prince,  than  love  to  the  unhappy  Obelerio.  The  people 
had  a  notion  that  Obelerio  had  encouraged  Pepin  to  declare 
war  upon  the  republic,  and  that  a  correfpondence  between 
them  was  carried  on  during  the  fiege  ;  Pepin  was  therefore 
no  fooner  withdrawn,  than  the  populace  feizing  upon  Obe¬ 
lerio,  tore  his  body  in  pieces,  and .  fcattered  his  limbs  and 
bowels  about  the  city.  His  wife  (hared  the  fame  fate  ;  for 
as  die  was  the  After  of  Pepin,  it  was  not  doubted  but  her 
influence  was  the  caufe  of  her  hufband’s  perfidy. 

In  839  we  find  the  Venetians  engaged  in  an  alliance  of- 
fenfive  and  defenfive  againft  the  Saracens  with  Michael  the 
The  Vene-  Greek  emperor.  A  fleet  of  60  galleys  was  immediately 
tians  de-  equipped,  who  joined  the  Grecian  fleet  and  engaged  the 
fe'abd  the  ’  but  during  the  heat  of  the  engagement,  the  Greeks 

Saracens.6  having  bafely  deierted  their  allies,  the  Venetians  were  fo  com¬ 
pletely  defeated,  that  fcarce  a  Angle  veflel  remained  to  carry 
the  news  of  their  misfortune  to  Venice.  This  defeat  threw 
the  city  into  the  utmofl  confternation,  as  it  w*as  not  doubted 
that  the  Saracens  would  immediately  lay  dege  to  the  capi- 
-  tal ;  but  from  thefe  fears  they  were  foon  relieved,  by  cer¬ 
tain  intelligence  that  the  Saracens  had  gone  to  Ancona; 
which  they  had  pillaged  and  deftroyed.  The  Narentines, 
however,  a.piraticai  people,  no  fooner  heard  of  the  defeat 
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of  the  Venetians,  than  they  laid  wade  the  eoafts  of  Dalmatia,  Venice,*  - 
and  ravaged  the  country  (or  a  condderable  way  ;  at  the 
fame  time  that  tne^  city  was*  dift rafted  by  internal  diffen- 
dons  and  tumults,  in  6ne  of  which  the  doge  was  murdered. 

Tt  was  not  till  the  year  88 1  that  the  Venetian  affairs  Affair  of 
were  thoroughly  re-  eftablifhed.  By  the  prudent  and  vigo- the  repuh- 
reus  adminiiliation  of  Orfo  Paiticipato  the  power  of  the hercitoud. 
Saracens  was  checked,  the  Narentines  utterly  defeated,  and  l8 
peace  and  domeftic  tranquillity  reilored.  From  this  time  A  great  vie. 
the  republic  continued  to  flourifh  ;  and  in  903 Ter  reouta  tory  gained 
tion  for  ai  ms  became  famous  all  over  the  world  by  a  great ovtr  tlie 
vidory  gained  over  the  Hunns,  who  had  invaded  Italy,  de-Hunn6* 
feared  Berengarius,  and  threatened  the  country  with  total 
deftrudlion.  For  a  long  time  after,  we  meet  with  no  re¬ 
markable  transitions  in  the  Venetian  hillory  ;  but  in  ge¬ 
neral  the  republic  increafed  in  wealth  and  power  by  its  in*- 
defatigsble  application  to  maritime  affairs  and  to  commerce* 

About  the  year  1040  it  v/as  ordained  that  no  prince  (hould 
affociate  a  colleague  with  him  in  the  fupreme  power,  a  (la-? 
tute  which  has  ever  lince  continued  unaltered. 

1  awards  the  clofe  of  the  1  uh  century,  Venice  began  tOyeil^ 
make  a  very  conftderable  figure  among  the  Italian  dates, become 
and  to  carry  on  wars  with  feveral  of  them.  In  1084  thq  powerful 
republic  was  by  the  emperor  of  Conllantinople  invefted  with 
the  lovereignty  of  Dalmatia  and  Croatia,  which,  however, 
had  been  held  long  before  by  right  of  conqudt.  As  loon  PAe^ 
as  the  Croifade  was  preached  up,  the  Venetians  fitted  out  a  principal 
fleet  of  200  fail  againft  the  infidels;  but  before  this  armament^are  inifce 
was  in  a  condition  to  put  to  fea,  war  broke  out  with  Pifa.auiada 
I  he  doge  Vitalis  Michael  took  upon  him  the  command  of 
the  fleet,  when,  after  having  defeated  the  Pifans  in  a  bloody 
a&ion  at  lea,  he  let  fail  for  Smyrna,  and  from  thence  to 
Afcalon,  at  that  time  befieged  by  the  Chriitians.  To  his  Exploits  cf 
valour  was  owing  the  conquell  of  this  city,  as  well  as  thofe^^  d  '£e. 
of  Caipha  and  Tiberias  ;  but  before  he  had  time  to  pufti-VJil^s‘Mi’ 
his  good  fortune  further,  he  was  recalled  on  account  of  anc^aei’ 
invafion  of  the  Normans  of  Dalmatia.  Here  he  was  equally 
fnccefsful  :  the  Normans  were  everywhere  defeated  ;  and 
Michael  returned  home  loaded  with  booty  •,  but  died  food 
after,  to  the  great  grief  of  all  his  fubjetfs.  ’  He  was  fuc- 
ceeded  by  Ordelapho  Faliero,  under  whom  the  Venetians 
afiifted  Baldwin  in  the  liege  of  Ptolemais,  and  are  laid  to 
have  been  the  chief  inftrnments  of  its  eon  quell ;  and  Bald¬ 
win,  in  recompenfe  for  the  fervices  of  the  republic,  invefted 
her  with  the  fovereignty  of  that  city,  which  he  endowed 
with  many  extraordinary  privileges,'  in  order  to  render  his 
prefertt  more  valuable.  This  good  fortune,  however,  was 
overbalanced  by  a  rebellion  in  Dalmatia  and  Croatia.  The 
former  was  reduced  ;  but,  in  a  battle  with  the  Croatians,  21 
the  doge  was  killed,  and  his  army  entirely  defeated  ;  byTheVentf 
which  difaller  the  Venetians  were  fo  much  diipirited,  thatt,ansre* 
they  clapped  up  a  peace  on  the  bell  terms  they  could,  gi-^eat defeat 
ving  up  all  thought  of  Croatia  for  the  prefent.  in  Croatia. 

Under  the  government  of  Domenico  Micheli,  who  fuc- 
ceeded  Ordelapho,  the  pope’s  nuncio  arrived  at  Venice,  and  ^ 
excited  luch  a  ipirit  of  enthufiafm  among  all  ranks  and  de- Great  ar- 
grees  of  men,  that  they  (trove  whofe  names  fhotild  be  firft  moment 
enrolled  for  the  holy  war;  The  doge,  having  fitted  out 
fleet  of  60  galleys,  tailed  with  it  to  Joppa,  which  place  the 
Saracens  wrere  at  that  time  befieging.  The  garrifon  was 
reduced  to  the-  laft  extremity  when  the  Venetian  fleet  ar¬ 
rived,  lurprifed,  and  defeated  that  of  the  enemy  with  great 
/laughter  ;  foon  after  which  the  Saracens  raifed  the  fiege 
with  precipitation.  Tyre  was  next  befieged,  and  foon  was  . 
obliged  to  capitulate  ;  on  which  occafion,  as  well  as  on 
taking  of  Afcalon,  the  Venetian:,  (hared  two- thirds  of  thcnopleie* 
fpoils.  Butin  the  mean  time  the  emperor  of  Conilanti-foives  to 
nople,  jealous  of  the  increafing  power  and  wealth  of  theaPack^ 
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republic,  refolvecj  to  make  an  attack  upon  Venice,  now 
weakened  by  the  abfence  of  the  doge  and  inch  a  powerful 
fleet.  But  the  fenate,  having  timely  notice  of  the  empe¬ 
ror's  intentions,  recalled  the  doje,  who  inftantly  obeyed  the 
fuinmons.  Stopping  at  Rhodes,  in  his  way  home  to  refrefh 
and  water  the  fleet,  the  inhabitants  refufed  to  furnilh  him 
with  the  neceffaries  he  demanded.  Incenfed  at  this  denial, 
ce&  <  f  the  he  levelled  their  city  with  the  ground;  and  from  thence 
doge  a-  faiHng  to  Chios,  lie  laid  wafte  and.  deftretyed  the  country, 
carry  inn  off  the  body  of  St  Ifidore,  in  thofe  days  accounted 
an  ineftimable  treafure.  After  this  lie  feized.on  the  iflands 
of  Samos,  Lefbos,  Andros,  and  all  thofe  in  the  A'rchioela- 
go  belonging  to  the  emperor  ;  and  having  reduced  Zara, 
Spolatra,  and  Trahu,  places  in  Dalmatia  which  had  revolt¬ 
ed  during  his  abfence,  he  returned  in  triumph  to  Venice, 
where  he  was  received  with  great  joy. 

The  Venetians  now  became  very  formidable  throughout 
all  Europe.  The  Sicilians,  Paduans,  with  the  ftates  of  Ve¬ 
rona  and  Ferrara,  felt  the  weight  of  their  power  ;  and  in 
i  175  they  ventured  to  oppofe  Frederic  Barbarofia  emperor 
of  Germany.  rl  he  occafion  of  this  quarrel  was,  that  pope 
Alexander  had  taken  {belter  in  Venice  in  order  to  avoid 
the  refentment  of  Barbarofia,  who  had  conceived  an  implat 
cable  averfion  againfl  him.  The  Venetians  di (patched  am- 

_ _  baffadors  to  him  ;  but  he  anfwered  them  in  a  rage,  “  Go 

the  emge-  tell  your  prince  and  people,  that  Frederic  the  Roman  em¬ 
peror  demands  lvis  enemy,  who  is  protected  by  them.  If 
they  fend  him  not  inftantly  bound  hand  and  foot,  he  will 
overturn  every  law,  human  and  divine,  to  accomplifh  his 
revenge  ;  he  will  bring  his  army  before  their  city,  and  hx 
his  victorious  ftandards  in  the  market-place,  which  {hall  float 
in  the  blood  of  its  citizens.”  On  the  return  of  the  ambafia- 
dois  with  this  terrible  menace,  it  was  agreed  to  equip  a  fleet 
with  all  expedition-,  and  prepare  for  reoeHing  the  attacks 
of  fuch  a  formidable  and  haughty  enemy.  But  before  the 
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cho  defeat-  armament  could  be  prepared,  Otho,  the  emperor’s  fon,  ar- 

hen  nr  rifor.”ved  before  *hc.  chY  with  a  fl.eet  of  75  galleys.  The  doge 
er  by  the  Scbaftiano  Ziani  failed  out  with  the  few  veflels  he  had  got 
Venetian*,  equipped,  to  give  the  enemy  battle.  The  fleets  met  off  the 
coaft  of  lftria,  and  a  terrible  engagement  enfued,  in  which 
the  imperial  fleet  was  totally  defeated,  Otho  himfelf  taken 
prifoner,  and  48  of  his  fhips,  deftroyed.  On  the  doge’s 
return,  the  pope  went  out  to  meet  him,  and  prefented  him 
with  a  ring,  faying,  “  Take  this,  Ziani,  and  give  it  to  the 
fea,  as  a  teftimony  of  your  dominion  over. -it.  Let  your 
fucceflors  annually  perform  the  fame  ceremony,  that  pofte- 
rity.  may  know  that  your  valour  has  pur  chafed  this  prero¬ 
gative,  and  iubjeCted  this  element  to  you,  even  as  a  hufband 
fubjeaeth  his  wife.”  Otho  was  treated  with  the  refpeft 
due  to  his  rank  ;  and  foon  conceived  a  great  friendfhip  for 
Ziani.  At  laft,  being  permitted  to  vifii  the  imperial  court 
30  on  his  parole,  he  not  only  prevailed  on  his  father  to  make 

eluded  wllh?eaCe  Wkh.  the  Veuetians>  but  <^n  to  viflt  their  city,  fo 
the  empe-  *  \med  for  lts  commerce  and  naval  power.  He  was  received 
ror.  w'ith  all  pofiible  refpea,  and  on  his  departure  attended  to 
Apcona  by  the  doge,  the  fenate,  apd  the  whole  body  of 
the  nobility.  During  this  journey  he  was  reconciled  to 
the  pope  ;  and  both  agreed  to  pay*  the  highefl  honours  to 
the  done  and  republic.  *. 

In  the  beginning  of  the  13th  century,  the  Venetians, 
now  become  exceedingly  powerful  and  -opulent,  by  reafon 
3t  ofthe  commerce  which  they  carried  on  with  the  richeft 
Venetian*  c°untries  of  the  world,  were  invited  by  young  Alexis,  fon 
invited  t°  to  the  emperor  of  ConfHminople,  to  his  father’s  afflftance, 
anc/of  th eWh°  had  bcen  de?ofed  hY  a  rebellious  fa£ion.  In  conjunc- 
empemr  of110"  Wltb  tbe  French,  they  undertook  to  reflore  him  ;  and 
Conftanti-  y  fuecteded.  But  the  old  emperor  dying  foon  after, 
nople.  his  fon  was  elected  in  his  room,  and  a  few  days  after  mur- 
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dered  by  his  own  fubjeCts  ;  on  which  the  empire *was  fcfzed  Vented, 
by  Myrcillus,  a  man  of  mean  birth,  who  had  been  tailed  v 
by  the  favour  of  old  Alexis.  As  the  allied  army  of  French 
and  Venetians  was  encamped  without  the  city,  Myrtillus 
refolved  immediately  to  drive  them  out  of  hri  dominions,  and  V. 

for  this purpofe  attempted  to  fur p rife  their  camp;  but  being  ‘  t  } 
repulled,  he  (hut  himfelf  up  in  the  city,  with  a  refohition  to 
Band  a  fiege,  The  allies  aflaulted  it  with  fo  much  vigour, Th/dty 
that  the  ufurper  was  obliged  to  fly  ;  and  though  the  citizens.taken  by- 
held  out  after  his  departure,  they  were  obliged  in  lefs  than^e  French 
three  months  to  capitulate.  Phis  proved' a  fource  of  greater  a  i^  yene“ 
acquifition  to  Venice  than  kll  that  had  yet  happened.1  Alltua** 
the  chie^  offices  of  the  city  were  filled  up  with  Venetians,  id 
recompenfe  for  their  fervlces  :  the  allies  entered  Thrace, 
and  fubdued  it  ;  Candia,  and  all  the  Greek  iflands,  alfo  fell 
under  the  dominion  of  the  republic.  '  33 

In  the  mean  time  the  Genoefe,  by  their  fuccefsrul  appli-  Wars  be- 
cation  to  commerce,  having  raifed  themftlves  in  fuch  a  rhan-tween 
ner  as  to  be  capable  of  rivalling  the  Venetians,  a  long  feriei 
of  wars  took  place  between  the  republics  ;  in  which  the 
Venetians  generally  had  the  advantage,  though  fometimes 
they  met  with  terrible  overthrows.  Thefe  expenfive  and  ; 
bloody  quarrels  undoubtedly  weakened  the  republic  in  the 
main,  notvvuhftahding  its  fucceffes.  In  the  year  1 348,  ^ 

however,  the  Genoele  were  obliged  to  implore  the  protec- The  Ge«* 
tion  of  Viieonti  duke  of  jNTila.ii,  in  order  to  fupport  themn<je^  F11*- 
againfl  their  implacable  enemies  the  Venetians.  Soon  afte^^^g5 
this,  in  the  year  1 352,  the  latter  were  utterly  defeated,  with  protection 
fuch  lofc,  tliat  it  was  thought  the  city  itfell  mufl  have  fal-ot  the  duke 
len  into  the  hands  of  the  Genoefe,  had  they  known  how0^ 
to  improve  their  victory.  This  was  in  a  fhort  time  followed* 
by  a  peace  ;  but  from  this  time  the  power  of  the  republic  .  ? 

began  to  decline.  Continual  wars  with  the  dates  of  Italy,  Caufes  of 
with  the  Hungarians,  and  their  own  rebellious  fubjeCts,  the  decline 
kept  the  Venetians  employed  fo  that  they  had  no  leifure  to°rt.he  Vc- 
oppofe  the  Turks,  whofe  rapid  advances  ought  to  have  a-neuari 
larrned  all  Europe.  After  the  deftru&ion  of  the  eaftern  ^<rvVef* 
empire,  the  Turks  came  more  immediately  to  interfere  with 
the  republic.  The  confequences  are  related  under  the  ar¬ 
ticle  l  urkey.  Whatever  valour  might  be  fhown  by  the 
Venetians,  or  whatever  fuccefles  they  might  boafl  of,  it  is 
certain,  that  the  Turks  ultimately  prevailed  ;  fo  that  for 
fome  time  it  Teemed  fcarce  poflible  to  refill  them.  What 
contributed  alfo  greatly  to  the  decline  of  the  republic,  was 
the  difeovery  of  a  pafikge  to  the  Eafl  Indies  by  the  Cape 
or  Good  Hope  in  1497*  To  this  time  the  greateft  part 
of  the  Eafl  India  goods  imported  into  Europe  paffed  thro* 
the  hands  of  the  Venetians  ;  but  as  foon  as  the  above-men* 
tioned  difeovery  took  place,  the  carriage  by  the  way  of  Alex-r 
andria  almofl  entirely  ceafed.  Still,  however,  the  Venetian 
power  was  ftrong  ;  and  in  the  beginning  of  the  1  6th  cen¬ 
tury  they  maintained  a  war  againfl  almofl  the-  whole  power 
of  France,  Germany,  and  Italy;  but  fooa  after  we  find 
them  entering  into  an  alliance  with  fome  Italian  ftates  and 
the  king  o^  France  againfl  the*  emperor.  Thefe  wars,  how¬ 
ever,  produced  no  confequences  of  any  great  moment  ;  and 
in  1573  tranquillity  was  reftored  by  the  conclullon  of  a 
peace  with  the  Turks.  Nothing  of  confequence  happened 
m  the  affairs  of  the  Venetian  republic  till  the  rear  164  c, 
when  the  Turks  made  a  fudden  and  unexpected  defeent  on 
the  ifland  of  Candia.  The  fenate  of  Venice  did  not  dif-r 
play  their  ufual  vigilance  on  this  occafion.  They  had  feen  vad'ed  by  ' 
the  immenfe  warlike  preparations  going  forward,  and  yet^e  Turks, 
allowed  therrffelves  to  be  amufed  by  the  grand  feignior’s  de¬ 
claring  war  againfl  Malta,  and  oretending  that  the  anna- 
ment  was  intended  againfl  that  ifland.  The  troops  landed 
without  oppofition;  and  the  town  of  Canea  was  taken,  a  te? 
an  obflinate  defence. 
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Tliis  news  being  brought  to  Venice,  excited  an  univerfal  quered  the  Morea,  which  was  ceded  formally  to  Venice,  with  Venice. 

' indignation  againft  the  Turks;  and  the  fenate  refolved  to  de-  fome  other  acquisition,  at  the  peace  of  Carlowitz,  m  the  laft  J 

~  '  '  rt  ’*  1,1  r  '  '  ~  t7"  year  of  the  laft  century.  The*  Morea 

Daring  the  war  of  the  fucceffion,  the  (late  of  Venice  ob-  conquered 
ferved  a  ftrift  neutrality.  They  confidered  that  difpute  ashy  the  Ve- 
unconnedled  with  their  interests,  taking  care,  however,  toner*ans* 
keep  on  foot  an  army  on  their  frontier  in  Italy,  o'  fufficient 
force  to  make  them  refpedled  by  the  contending  powers. 

But,  foon  after  the  peace  of  Utrecht,  the  Venetians  were 
again  attacked  by  their  old  enemies  the  lurks ;  who,  be¬ 
holding  the  great  European  powers  exhaufted  by  their  late 
efforts,  and  unable  to  affift  the  republic,  thought  this  the  fa¬ 
vourable  moment  for  recovering  the  Morea,  which  had  been 
fo  lately  favifhed  from  them.  The  Turks  obtained  their 
object ;  and  at  the  peace  of  Paffarowitz,  which  terminated 
this  unfnccefsftil  war,  the  Venetian  Hate  yielded  up  the  Mo¬ 
re?. ;  the  grand  feiqnior,  on  his  part,  reftoring  to  them  the  44 
fmali  i  (lands  of  Cerigo  and  Ce  rig  otto,  with  fome  places  which  ^li^dTo 
his  troops  had  taken  during  the  courfe  of  the  war  in  Dal- ruin.j  tiih 
matia.  Thofe,  with  the  lflnnds  of  Corfou,  Santa  Maura,  “  again. 
Zante,  and  Cephalonia,  the  remains  or  their  dominions  in  the 
.Levant,  they  have*  lince  fortified  at  a  great  expence,  as  their 
only  barriers  againft  the  Turks. 

Since  this  period  no  eftential  alteration  has  taken  place  *nSt  teofVi*' 
the  Venetian  government,  nor  has  there  been  any  efTential '  f‘e  pr,ce  ’ 
increafe  or  diminution  in  the  extent  of  their  dominions.  hej*  Oiat  time, 
have  little  to  fear  at  prefent  from  the  urks,  whole  atten¬ 


ds 

Cruchy  <<f 
the  Tn 
iih  fultan. 


fend  to  the  ntmoft  this  valuable  part  of  the  empire.  Ex¬ 
traordinary  ways  and  means  of  railing  money  were  fallen 
upon  :  among  others,  it  was  propofed  to  fell  the  rank  of 
nobility.  Four  citizens  offered  100,020  ducats  each  for 
this  honour ;  and,  notwithftanding  fome  oppofition,  tins 
meafure  was  at  laft  carried.  Eighty  families  were  admitted 
into  the  grand  council,  and  to  the  honour  and  privileges  of 
the  nobility.  What  an  idea  does  this  give  of  the  wealth  of 
the  inhabitants  of  Venice  ? 

.  The  fiege  of  Candia,  the  capital  of  the  ifiand  of  that  name, 
is,  in  fome  refpedls,  more  memorable  than  that  of  any  town 
which  hiftory,  or  even  which  poetry,  has  recorded.  It  laded 
24  years.  The  amazing  efforts  made  by  the  republic  of  Ve¬ 
nice  aftonifhed  all  Europe ;  their  courage  interefted  the  gal¬ 
lant  fpirits  of  every  nation  :  volunteers  from  every  country 
came  to  Candia  to  exercife  their  valour,  to  acquire  know¬ 
ledge  in  the  military  art,  and  afiifta  brave  people  whom  they 
admired. 

During  this  famous  fiege,  the  Venetians  gained  many  im¬ 
portant  victories  ov  r  the  Turkilli  fleet.  Sometimes  they 
wert  driven  from  the  walls  of  Candia,  and  the  Tnrkifh  gar- 
rifon  of  Canea  was  even  befleged  by  the  Venetian  fleets. 
Great  {laughter  was  made  of  the  Ttukifh  armies  ;  but  new 
armies  were  foon  found  to  lupply  their  place,  by  a  ifovern- 
rnent  which  boefts  f'uch  pooulous  dominions,  and  which  has 
dcfpotic  authority  over  its  fubjedls. 

Mahomet  the  fourth,  impatient  at  the  length  of  this  fiege, 
came  to  Neoropont,  that  he  might  have  more  frequent  op¬ 
portunities  of  hearing  from  the  viztr,  who  carried  on  the 
fiege.  An  officer,  lent  with  difpatches,  was  diredled  by  the 
vizir  to  explain  to  Mahomet  the  manner  in  which  he  made 
his  approaches,  and  to  affine  him  that  he  would  take  all  pof- 
fible  care  to  lave  the  lives  of  the  loldiers.  The  humane  em¬ 
peror  anfweied,  That  he  had  lent  the  vizir  to  take  the  place, 
and  not  to  fpare  the  lives  of-  the  foldiers;  and  he-  was  on  the 


tiou  is  fufficiently  occupied  by  a  more  formidable  enemy  than 
the  republic  and  the  Houfe  of  Auflria  united.  Befries.  if 
the  l  urks  were  •:  ore  difengaged,  as  they  have  now  (tripped 
the  republic  of  Cyprus,  Candia,  and  their  pofTeffioiis  in 
Greece,  what  remains  in  the  Levant  is  hardly  worth  their 
attention. 

The  declenfion  of  Venice  did  not,  like  that  of  Rome, 
proceed  from  the  increafe  of  luxury,  or  the  revolt  of  their 
own  armies  in  the  difiant  colonies,  or  from  civil  wars  of  any 
kind.  Venice  has  dwindled  in  power  and  importance  fro-n. 


point  of  ordering  the  head  of  the  officer  who  brought  this  caules  which  could  not  be  forefeen,  or  guarded  againft  by 
mefiafre  to  be  cut  off,  merely  to  quicken  the  vizir  in  his  human  prudence  althou  h  they  had  been  forefeen.  In  their 


operations,  and  to  fhow  him  how  lfttle  he  valued  the  lives  of  prefent  iituation,  there  is  little  probability  of  their  attempting 
nien>  x  new  conquefts;  happy  if  they  arc  allowed  to  remain  in  the 
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In  fpite  of  the  vizir’s  boafted  parfimony,  this  war  is  faid 
to  have  coft  the  lives  of  200, coo  Turks.  Candia  capitula¬ 
ted  in  the  year  1668.  'The  conditions  on  this  occafion  were 
honourably  fulfilled.  Morlini,  the  Venetian  general,  march¬ 
ed  out  of  the  rubbifh  of  this  weil-difputed  city  with  the  ho¬ 
nours  of  war.  — The  expence  of  fuch  ?.  tedious  war  greatly 
ey.haufted  the  resources  of  Venice,  which  could  not  now  re¬ 
pair  them  fo  quickly  as  formerly,  when  ffie  enjoyed  the  rich 
monopoly  of  the  Afia-tic  rade. 

This  republic  remained  in  a  ftate  of  tranquillity,  endea¬ 
vouring,  by  the  arts  of  peace  and  cultivation  of  that  ffi-ue  of 
commerce  which  fire  Hill  retained,  to- fill  her  empty  exchequer, 
till  ffie  wa3  drawn  into  a  new  war,  in  the  year  1683,  by  the 
infolence  of  the  Ottoman  court.  The  Venetians  had  for 
fome  time  endeavoured,  by  negotiation  and  many  concilia¬ 
tory  reprefentations,  to  accommodate  matters  with  the  Turks; 
and  though,  the  hauyhty  conduct  of  their  enemies  afforded 
fmali  hopes  of  fuccefs,  yet  fueh  was  their  averfion  to  war  on 
the  prefent  occafion,  that  they  Hill  balanced,  whether  to  bear 
thofe  infults  or  repel  them  by  arms ;  when  they  were  brought 
to  decifion  by  an  event  which  gave  the  greateft  joy  to  Ve¬ 
nice,  and  aftoniffied  all  Europe.  This  was  the  great  vi&ory 
gained  over  the  Turkiffi  army  before  the  walls  of  Vienna 
by  Sobieflti  king  of  Poland. 

Ir.  this  new  war,  their  late  General  Morfint  again  had  the 
command  of  the  fleets  and  armies  of  the  republic,  and  fuftain- 


quiet  pofleffion  of  what  they  have.  ^ 

We  have  already  mentioned  the  iituation  of  Venice,  the  oer  r\  tion 
capital  of  this  republic..  Its  appearance  at  a  diftance  is  very  of  thecapi- 
linking;  looking  like  a  great  town  halt  floated*  by  a  deluge* 

Betwixt  the  city  and  the  Terra  Finn  a  are  a  great  many 
(hallows,  on  which  at  low  water  you  may  almoft  every  where 
touch  the  bottom  with  a  pole ;  but  all  poffible  care  is  taken 
to  prevent  their  becoming  dry  land.  On  the  fouth  fide  of 
the  city  are  alio  ftrallows ;  but  on  thefe.  there  is  a  greater 
depth  of  water.  The  channels  betwixt  them  are  marked* 
out  byjlakes  or  poles,  which  on  the  approach  of  an  enemy 
would  certainly  be  taken  away.  The  city  is  divided  by  a 
vail  number  of  canals,  on  which  ply  the  gondoliers,  or  wa* 
termen,  in  their  black  gondolas  or  boats.  The  ftreets  are 
very  clean  and  neat,  but  narrow  and  crooked.  There  are 
no  carriages,  not  fo  much  as  a  chair,  to  be  feen  in  therm 
Though  the  city,  by  its  Iituation  and  the  great  number  of 
fteeples  towering  above  the  water,  ftrikes  oiv;  with  admira¬ 
tion  at  a  diftance,  yet  when  he  is  got  into  it,  it  does  not 
anfwer  his  expectation;  for  excepting  the  fquare  of  St  Mark 
and  a  few  other  places,  there  is  nothing  grand  or  beautiful, 
in  it,  at  leaft  in  companion  of  many  other  cities  of  Italy. 

Of  the  canals,  that  called  II  Canale  Maggiore*  or  the  “  great 
canal,”  is  by  far  the  larged  and  longed*  and  confequently 
the  moft  beautiful.  Here  races  are  fometimes  run  for  prizes 
in  the  gondolas.  On  its  banks  are  alfo  feveral  ftaidy  lioufes. 


cd  the  great  reputation  he  had  acquired  in  Candia.  He  con-  O  ver  thefe  canals  are  a  great  number  of  handiome  bridges 


V  E  N 


[  637  ] 


YEN 


Venice,  of  one  arch,  but  without  any  fence  on  either  fide  :  they  are 
— y— — -  a]f0  built  of  white  (tone,  with  which  the  ftreets  are  all  paved, 
except  the  Rialto  over  the  great  canal,  which  is  all  of  marble, 
and  coft  the  republic  250,000  ducats,  the  arch  being  9  feet 
v/ide.  The  canals  in  fumnser  emit  a  bad  fmell,  from  the 
great  quantities  of  filth  continually  running  into  them.  The 
fineft  gondolas  are  thofe  in  which  the  foreign  minifteis  make 
their  public  entries,  being  richly  decorated  with  gilding, 
painting,  and  fc  nipt  lire.  The  number  of  iflands  on  which 
the  city  (lands,  according  to  fome,  is  60;  according  to  others, 
72.  The  circumference  is  about  fix  Italian  miles;  and  it 
takes  up  about  two  hours  to  make  the  circuit  of  it  in  a 
gondola.  The  inhabitants  are  ftippofed  to  be  about  150,000 
including  tliofe  of  the  iflarids  Murano,  La  Guideca,  and 
thofe  who  live  on  board  the  barges.  There  are  near  200 
fprings  of  frefh  water  in  the  city;  but  the  water  of  many  of 
them  is  to  indifferent,  that  the  principal  families  preferve 
lain- water  in  cider  ns,  or  are  1  applied  with  water  from  the 
3  Lent  a.  The  moll  remarkable  places  in  the  city  are  the 
ducal  palace,  the  fquare  ai  d  church  of  St  Mark,  who  is  the 
tutelar  faint  of  Venice;  the  mint,  public  library,  grand  arfe- 
nsl,  feveral  of  the  palaces  of  the  nobles,  churches,  convents, 

,  and  hoipitals.  In  tliefe  lafl  is  a  prodigious  collection  of  the 
fined  paintings;  Venice,  in  this  refpeft,  even  furpafling  Rome 
itidi.  i’lie  diverfions  of  the  Venetians  are  chiefly  mafque- 
rading,  efpecially  during  the  carnival  and  other  feflivals ;  ri- 
dottos,  operas,  plays,  which  are  generally  wretched  perform¬ 
ances,  and  concerts  of  vocal  and  inltrumental.  mufic.  Du¬ 
ring  their  feflivals,  debauchery,  riot,  and  licentioufnefs,  are 
carried  to  the  greateft  height.  The  courtezans  here,  we 
are  told,  are  abfolutely  lolt  to  all  fenfe  ot  modefly  and  com¬ 
mon  decency.  The  grand  feene  of  all,  the  fhows  and  follies 
of  the  feflivals,  is  the  fquaie  of  St  Mark,  in  which  bulls  are 
fometimes  baited.  In  the  doge’s  palace  all  the  high  colleges 
hold  their  aflemblies ;  but  we  are  told  by  feveral  travellers^ 
which  feems  very  ft  range,  that  the  flairs  are  no  better  than 
a  privy  In  this  palace  is  a  fmall  arfenal,  furnifhed  with 
arms  againfl  any  hidden  infurrc&ion  of  the  people,  together 
with  a  Aate-prifon,  a  great  many  exquifite  paintings,  and 
{everal  cnrioiities,  among  which  are  lome  cl.iujlra  cajlitatit. 
One  fide  of  it  is  towards  St  Mark’s  fquare,  and  the  lower 
gallery  on  that  fide,  with  the  hall  under  the  new  procuratie 
facing  it,  are  called  the  Broglie ,  where  the  nobility  and  none 
edfe,  at  leaft  while  they  are  prefent,  are  allowed  to  walk. 
The  fquare  of  St  Mark  is  the  great e I  ornament  of  the  city, 
and  hath  the  form  of  a  parallelogram.  In  this  fqua»*e,  be 
fides  the  church  and  palace  of  St  Mark,  are  two  towers,  on 
cue  fide  of  which  is  a  curious  dock;  and  the  other  has  flairs 
fo  conftrudied  that  one  may  ride  up  on  borleback.  Oppo- 
fite  to  the  ducal  palace  is  the  public  library  of  the  common¬ 
wealth  ;  containing  a  large  colkdion  of  books  and  manu- 
feripts,  with  lome  fine  paintings,  flatties,  and  curiolities. 
Hard  by  St  Mark’s  fquare  is  the  zecca,  or  mint :  from  zee- 
ca  the  gold  coin  called  %ecchino  takes  its  name.  One  of  the 
finallefl  pieces  of  money  at  Venice  is  called  ga%etta ;  arid  the 
firfl  newfpapers  ptiblilhtd  there,  on  a  Angle  leaf,  having  been 
fold  tor  that  a-piece,,al!  kinds  of  newfpapers  were  from  thence 
{\y\ed  gazettes.  The  grand  arfenal  is  two  and  a  half  Italian 
miles  in  cii  cuit,  and  contains  vafl  quantities  of  naval  and 
ether  warlike  ftorts:  fornc  pretend  that  it  could  furnifh  arms 
for  10,000  horfe  2nd  10c, ooo  foot:  here  are  the  trophies 
of  Scariderbeg  and  others,  with  the  helmet  of  Attila,  &:c. 
The  rope  walk  is  444  common  p2ces  in  length,  and  the 
ropes  and  cables  are  valued  at  2,000,000  ot  filver  ducats; 
In  the  foundery  none  but  brafs  cannon  are  cafl  ;  and  100 
men  a^e  generally  at  work  in  the  forges.  The  faffipetre 
works  here  deferve  a  traveller’s  notice:  theie  is  a  veffel  filled 
with  wine  and  water  lour  times  a- day,  where  the  workmen, 


though  1000  or  more,  may  drink  as  much  and  as  often  as  ^ 
they  pleafe.  Clofe  to  the  Rialto  is  the  bank.  I*he  tiade 
of  the  city  at  prefent  is  far  fliort  of  what  it  was  formerly. 
Their  chief  manufactures  are  cloth  ;  efpecially  fcarlet,  iilks, 
gold  and  filver  fluffs,  brocades,  velvets,  and  paper,  of  which, 
and  wine,  oil,  fruit,  fweetmeats,  anchovies,  and  feveral  forts 
of  drugs  ufed  in  -phvfic  and  painting,  the  exports  are  ft  ill 
confiderable.  Venice  has  neither  walls,  gates,  nor  citadel, 
to  defend  it ;  its  fituation  fupplying  the  want  of  all  thefe. 

In  the  treafury  of  relics  is  the  protocoil,  or  original  manu- 
feript,  as  they  pretend,  of  St  Mark’s  gofpel  it  is  rarely 
(h own  ;  and  the  writing,  by  length  of  time,  is  fo  defaced, 
that  the  greatefl  connoiffeurs  in  manuferipts  cannot  deter¬ 
mine  whether  it  was  wrote  in  Greek  or  Latin.  Befides 
what  is  properly  called  the  city,  there  is  a  multitude  of 
little  ifbnds  lying  round,  which  are  covered  with  buildings, 
and  make  each  of  them  a  kind  of  fepaiate  town  ;  the  mod 
confiderable  of  which  is  that  called  Guideca ,  or  the  “  Jews 
Quarter,”  which  is  large  and  populous  ;  with  St  E  rot  mo, 

St  Helena,  St  Georgm,  Chioia,  11  Lido  de  Paleffrina,  II 
Lido  de  Malamocco,"  and  Murano  :  thefe  iflands  are  a  fort 
of-'  fence  to  the  city,  breaking  the  violence  of  the  waves.  To 
diftinguifh  them  from  others,  the  Jews  here  mull  wear  a  hit 
of  red  cloth  in  their  hats.  The  gardens  in  this  city  are  few 
and  in  confiderable.  In  the  Aland  of  Murano  are  made  thofe 
beautiful  looking-glaffes,  and  other  glafs-works,  for  which 
Venice  is  to  much  noted  r  here  the  family  of  Cornaro  hath 
a  palace,  with  a  gallery  of  paintings,  little  fhort  of  an  Italian 
mile  in  length.  The  fait- works  in  the  lfland  of  Chioia  are 

great  benefit  to  the  Venetians,  and  yield  a  very  confider¬ 
able  revenue.  There  are  feveral  other  (mall  iflands  about 
Venice  befides  thole  we  have  mentioned;  but  they  are  in- 
con  Adorable. 

As  to  the  government  of  this  date,  it  was,  as  above  rela-G 
ted,  at  fir  ft  veiled  in  confute,  afterwards  in  tribunes, 
the  beginning  of  the  8th  century,  a  doge  or  duke  was  elec¬ 
ted,  and  veiled  with  unlimited  power;  but  in  1-171,  the 
power  of  the  do'.e  was  much  abridged,  and  a  council  of  240 
perlonfi,  compofed  of  commons  as  well  as  nobles,  was  ap¬ 
pointed.  Soon  after,  under  duke  Mavnno  Morofini,  the 
prefent  form  o;  electing  the  doge  was  introduced.  In  1296, 
the  government  became  ariflocratical ;  the  privilege  of  fit¬ 
ting*  in  the  great  council  being  then  confined  to  the  nobility, 
in  whom  alone  the  fupre me  authority  at  preleut  is  veiled; 
The  number'of  nobles  amounts  to  about  2  :c©<  AH  thofs 
are  members  of  the  fenate  ;  but,  according  to  their  antiqui¬ 
ty,  fome  are  accounted  more  honourable:  than  others*  One 
clafs,  and  that  the  lowed,  eon fifts  of  the  poftcrity  of  thofe 
who,  in  the  neceflitons  times  of  the  commonwealth,  purcha- 
ftd  their  nobility  for  1  co,cco  ducats.  'The  nobles  h  ive  the 
title  ol  Excellency  ;  and  wear,  at  leaft  when  in  the  city,  a 
black  furred  gown  reaching  to  their  heels,  with  long  caps 
and  periwigs.  Some  ol  them  are  fo  poor,  that  they  are  fain 
to  beg  of  the  rich.  At  the  head  of  the  government  is  the 
do-re,  whofe  office  was  once  hereditary  and  power  abfolute  ; 
but  the  former  is  now  ele&ive,  and  the  latter  very  much 
cireumferihed  :  indeed  he  is  no  more  than  a  gaudy  (lave, 
loaded  with  fetters,  which  one  would  think  could  not  be 
much  the  lighter  for  being  gilt;  yet  fo-much  is  the  human 
heart  captivated  with  external  pompand '"pageantry,  that  the  of¬ 
fice,  for  the-moA  part,  is  eagerly  fought  after :  but  fhould  ore 
otherwife  inclined' be  chofen,  he  cannot  decline  it,  without 
expoiing  liimfelf  to  baniftiment  and  confifcation  of  his  eAecls- 
Though  the  power  of  the  doge  is  very  fmall,  his  ft  ate  and  re¬ 
tinue  are  very  fplendid  :  his  tide  is  that  of  Serenity ,  and  big 
office  for  life:  he  is  laid  to  be  a  king  with  regard  to  his  robes, 
a  fenator  in  the  council-houfe,  a  priioner  in  the  city,  and  a  pri¬ 
vate  man  out  of  it.  The  yearly  revenue  of  his  office  is  about? 
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Vanjci?.  40QO  T.  j  and  though  %  may  be  depofed,  Jie  caimotTcfign 
*rrn-  ,r— —  kjs  dignity.  AH  the  nobility  have  a  teat  in  the  great  coun¬ 
cil,  unlefs  they  are  under  2 9  years  of  age.  In  this  council 
the  fupreme  authority  and  legifiative  power  is  veiled.  Next 
to  it  is  the  l'enate  or  pregradi,  which  conli Us  of  about  250 
members,  who  have  the  power  of  making  peace  or  war,  and 
foreign  alliances;  of  appointing  ambafladois;  fixing  the 
■ftandard  of  the  coins  ;  impofing  duties  and  taxes ;  and  all 
offices  by  fea  and  land  are  in  their  gift.  The  third  council 
confitls  of  the  doge  and  his  fix  counfellors,  in  which  all  let¬ 
ters  and  inftruments  relating  to  the  ftate  are  read,  ambaffa- 
dors  admitted  to  audience,  and  other  important  affairs  tranft 
a<fted.  The  other  colleges  are  the  council  of  ten  ;  which 
decides  all  criminal  cafes  without  appeal,  and  to  which  even 
the  doge  himlelf  is  fubjeeft :  the  procurators  of  St  Mark, 
whofe  office  is  very  lucrative,  and  who  decide  with  refpedt 
to  wills,  guardianfhips,  and  the  making  a  proper  provifion 
for  the  poor  ;  and  the  ilate-inquifition,  whofe  bufinefs  it  is 
to  provide  far  the  public  tranquillity.  Jil  the  wall  of  the 
ducal  palace  are  heads  of  lions  and  leopards,  with  open 
mouths,  to  receive  informations  of  any  plot  or  treafon  againft 
the  ftate.  Here  is  alfo  a  particular  college  tor  the  regula¬ 
tion  of  drefs,  but  their  jurifdi&ion  does  not  extend  to  ftran- 
gers.  The  method  of  electing  the  doge  is  no  lefs  fingular 
43  than  complicated,  and  effe&ually  calculated  to  prevent  all 
Method  of  kinds  of  bribery  or  corruption.  All  the  members  of  the 
choofirig  grand  council  who  are  pail  30  years  of  age,  being  affemUed 
doge.  *n  t|ie  0p  tke  palace,  as  many. balls  are  put  into  an  urn 
as  there  are  members  prelent;  30  of  tliefe  balls  are  gilt,  and 
the  reil  white.  Each  counfellor  draws  one  ;  and  thofe  who 
get  the  gilt  balls  go  into  another  room,  where  there  is  an 
urn  containing  30  balls,  nine  of  which  are  gilt.  The  30 
members  draw  again  ;  and  thofe  who  by  a  iecond  piece  of 
good  fortune  get  the  gilt  balls  are  the  firft  electors,  and 
have  a  light  to  choofe  40,  among  whom  they  comprehend 
thcmfelves. 

Thefe  40,  by  balloting  in  the  fame  manner  as  in  the 
former  inftances,  are  reduced  to  1 2  fecond  ele&ors,  who 
choofe  2  9 ;  the  firiTof  the  12  naming  three,  and  the  remain¬ 
ing  1  1  two  a-piece,  All  thofe  being  affembled  in  a  chamber 
apart,  each  of  them  draws  a  ball  from  an  urn  containing  25 
balls,  among  which  are  9  gilt.  This  reduces  them  to  9 
^hird  electors,  each  of  whom  choofes  five,  making  in  all  49; 
who,  as  in  the  preceding  inftances,  are  reduced  by  ballot  to 
II  fourth  ele&ors,  and  they  have  the  nomination  of  41, 
who  are  the  direfl  electors  of  the  do^e.  Being  fhut  up  by 
themlelves,  they  begin  by  choofing  three  chiefs  and  two  fe- 
cretaries  ;  each  ele£lor  being  then  called,  throws  a  little  bil¬ 
let  into  an  urn  which  Hands  on  a  table  before  the  chiefs-  On 
this  billet  is  inferibed  the  perfon’s  name  whom  the  elector 
wifhes  to  be  doge. 

The  fecretaries  then,  in  the  prefence  of  the  chiefs  and  of 
the  whole  affembly,  open  the  billets.  Amoijy*  all  the  41 
there  are  generally  but  a  very  few  different  names  ;  as  the 
election  for  the  moil  oart  balances  between  two  or  three 
candidates.  Their  names,  whatever  is  the  number,  are  put 
into  another  urn,  and  drawn  out  one  after  another.  As  foon 
as  a  name  is  extracted  the  fecretary  reads  it,  and  if  the  per- 
i'on  to  wrhom  it  belongs  is  prefent,  he  immediately  retires. 
One  of  the  chiefs  then  demands  with  a  loud  voice,  whether 
any  crime  can' be  laid  to  this  perfon’s  charge,  or  any  objec¬ 
tion  raade  to  his  being  raifed  to  the  foverti/n  dignity  ?  If 
any  objection  is  made,  the  accufed  is  called  in  and  heard  in 
his  own  defence  ;  after  which  the  electors  proceed  to  give 
their  decifion,  by  throwing  a  ball  into  one  of  the  two  boxes, 
one  of  which  is  for  the  Ayes,  the  other  for  the  Noes.  The 
fecretaries  then  count  the  balls  ;  and  if  there  are  25  in  the 
firft,  the  ele&ion  is  finifhed ;  if  not,  another  name  is  read, 


and  the  fame  Inquifttipn  raade  as  before,  till  there  are  29  an*  Venice’ 
pearing  balls.  *  ||  * 

1  he  principal  Venetian  order  of  knighthood  is  that  of  St^  ti^t0l>* 
Maik;  the  badge  of  which  is  a  large  gold  medal  dependent  49^^ 
on  the  breaft.  I  he  order  of  Conftantine  knights  wear  a  Order  of 
crofs  hanging  from  a  oold  chain.  "  1  kuight. 

With  refped  to  religion,  that  of  the  Venetians  is  the  Ro-h°od‘ 
man  Catholic;  but  they  are  no  bigots.  The  court  of  inquir  Religion 
fition  is  here  under  very  great  reftri&tans ;  and  the  pope  13  * 

confidered  as  little  more  than  a  temporal  prince,  his  fupre- 
macy  being  rejeaed. 

The  Venetians  are  ft  ill  the  greateft  naval  power  in  Italy. 

They  pretend  they  could  fit  out,  in  cafe  of  neceffity,  60  men  ...V 
of  war,  1  co  galleys,  and  lOgaleaffes;  though  one  c  m  harelip  force  ai  d 
imagine  how  they  could  man  half  that  number.  The  armytevenua 
is  faid  to  conlift  of  between  20,000  and  30,000  men  ;  the 
greateft  part  of  which  are  Dalmatians  and  Switzers.  The 
commander  in  chief,  llyled  Capitanoy  is  always  a  foreigner  of 
diftin<ftion.  General  Graeme,  a  Scotchman,  lately  enjoyed 
that  honourable  poft.  The  ordinary  revenues  of  the  ftate 
are  computed  at  about  1,200,000  1.  fterling;  but  in  time  of 
war  they  can  raife  them  greatly.  A  considerable  part  ©f  the 
revenue  arifes  from  the  cuftoms,  and  the  duty  on  fait  made 
at  Corfu  and  Chiofa. 

The  Venetians  are  in  general  tall  and  welkmade.  They  Chara&er, 
are  a  lively  ingenious  people,  extravagantly  fond  of  public 
amufements,  with  an  uncommon  reiifh  for  humour,  and  yet 
more  attached  to  the  real  enjoyments  of  life  than  to  thoie 
which  depend  on  oftentation  and  proceed  from  vanity.  The 
women  are  of  an  eaty  addiefs,  and  have  no  averfion  to  culti¬ 
vating  an  acquaintance  with  thofe  ftrangers  who  are  present¬ 
ed  to  them  by  their  relations,  or  have  been  properly  recom¬ 
mended. 

VENIRE  facias,  in  law,  is  a  judicial  writ  lying  where 
two  parties  plead  and  come  to  iffue,  dire&ed  to  the  Sheriff, 
to  caufe  12  men  of  the  fame  neighbourhood  to  meet  and  try 
the  lame,  and  to  fay  the  truth  upon  the  iffwe  taken. 

VENTER,  fignifics  the  belly;  but  it  is  alfo  ufed  for  the 
children  by  a  woman  of  one  marriage  :  there  is  in  law  a  firft 
and  fccond  venter,  Sec.  where  a  man  hath  children  by  feveral 
wives  ;  and  how  they  fhall  take  in  defeents  of  lands. 

V enter.  Infpiciendoi  is  a  writ  to  fearch  a  woman  that  faith 
{he  is  with  child,  and  thereby  withholdeth  lauds  from  the 
next  heir  :  the  trial  whereof  is  by  a  jury  of  women. 

VEN  TILATOR,  a  machine  by  which  the  noxious  air  of 
any  cloie  place,  as  an  hofpital,  gaol,  ffiip,  chamber,  See .  may 
be  difeharyed  and  changed  for  frefh. 

The  noxious  qualities  of  bad  air  have  been  long  known  • 
and  no  one  lias  taken  gieater  pains  to  fet  the  mifchiefs  ari- 
fing  from  foul  air  in  a  juft  light  than  Dr  Plales;  who  ha3 
alio  propoied  an  eafy  and  effectual  remedy  by  the  ufe  of  his 
ventilators;  his  account  of  which  was  read  to  the  RoyaLSo- 
ciety  in  May  1741.  In  the  November  following  M.  Trie- 
wald,  military  architect  to  the  king  of  Sweden,  informed  Dr 
Mortimer  fecretary  to  the -Royal  Society,  that  he  had  in  the 
preceding  ipring  invented  a  machine  for  the  ufe  of  his  ma«r 
jefty’s  men  of  war,  in  order  to  draw  ©uc  the  bad  air  from 
under  their  decks,  the  leaft  of  which  exhanfted  36,172  cu¬ 
bic  feet  of  air  in  an  hour,  or  at  the  rate  of  21,732  tons  in 
24  hours.  In  1742  he  fent  one  of  them,  foimed  ior  a  60 
gun  fhip  to  France  ;  which  wras  approved  of  by  the  Royal 
Academy  of  Sciences  at  Paris;  and  the  king  of  France 
ordered  all  the  men  of  war  to  be  furnifhed  with  the  like 
ventilators.  . 

The  ventilators  invented  by  Dr  Hales  confift  of  a  fquare 
box  ABCD  (fig.  1 , )  of  any  fize;  in  the  middle  of  one  fide 
of  this  box  a  broad  partition  or  midriff  is  fixed  by  hinges 
X,  and  it  moves  up  and  down  from  A  to  C,  by  means  of 
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Vrit '\mr,  n n  Jrottrod  ZR,  ftfed  at  a  proper  difhnce  from  the  other 
v—  end  of  the  midriff,  and  paflrng  through  a  fmall  hole  in  the 
cover  of  the  box  up  to  R.  Two  boxes  of  this  kind  may  be 
employed  at  once,  and  the  two  iron  rods  may  be  fixed  to  a 
lever  FG  (fig.  2.)  moving  on  a  fixed  centie  O  ;  fo  that  by 
the  alternate  raifipg  and  preffing  down  of  the  lever  FG,  the 
midriffs  are  alfo  alternately  railed  and  depreffed,  whereby 
thefe  double  bellows  are  at  the  fame  time  both  drawing  in  air, 
and  pouring  it  out,  through  apertures  with  valves  made  on 
the  fame  fide  with,  and  placed  both  above  and  below,  the 
hinges  of  the  midriffs.  In  order  to  render  the  midriffs  light, 
they  are  made  of  four  bars  lengthwife,  and  as  many  acrofs 
them  breadth  wfife,  the  vacant  fpaces  being  filed  up  with  thin 
pnnnels  of  iir- board ;  and  that  they  may  move  to  and  ho 
with  the  greater  eafe,  and  without  touching  the  Tides  of  the 
boxes,  there  is  an  iron  regulator  fixed  upright  to  the  middle 
of  the  end  of  the  box  AC  (fig.  i.)  from  N  to  L,  with  a 
notch  cut  into  the  middle  of  the  end  of  the  midriff  at  Z ;  fo 
that  the  midriffs,  in  riling  and  falling,  fuffer  no  other  fridlion 
than  what  is  rmde  between  the  regulator  and  the  notch. 
Moreover,  as  the  midriff  ZX  moves  with  its  edges  only  one 
twentieth  of  an  inch  from  the  ftdes  of  the  box  ABCDFE, 
very  little  air  will  efcap'e  by  the  edges;  and,  therefore,  there 
will  be  no  need  of  leathern  Tides  as  in  the  common  bellows. 
The  end  of  the  box  at  r-  C  is  made  a  little  circular,*  that  it 
may  be  better  adapted  between  A  and  C  to  the  rifing  and 
tailing  midrff ;  and  at  the  other  end  X  of  the  midriff  a  flip 
of  leather  may  be  nailed  over  the  jointa  if  needful.'  The 
eight  large  va’ves  through  which  the  air  is  to  Dafs,  are 
placed  at  the  hinge-end  of  the  boxes  BIv  (fig.  2.)  as  at  I, 
2,  3,  See.  The  valve  i  opens  inward  to  admit  the  air  to 
enter,  when  the  midriff  is  depreffed  at  the  other  end  by 
means  of  the  lever  FG.  And  at  the  fame  time  the  valve 
3  m  the  lower  ventilator  is  fhut  by  the  compreffed  air  which 
paffes  out  at  the  valve  g.  But  when  that  midriff  is  raifed, 
the  valve  i  ihuts,  and  the  air  paffes  out  at  the  valve  2. 
And  it  is  the  fame  with  the  valves  5,  6,  &c.  of  thd  other 
box  ;  fo  that  the  midriffs  are  alternately  riling  and  falling* 
and  two  of  the  ventilators  drawing  in  air,  and  two  blowing 
it  out ;  the  air  entering  at  the  valves  1,  3,  6,  8,  and  palling 
out  at  the  valves  2,  4,  5,  7.  Before  thefe  laft  valves  there 
N  is  fixed  to  the  ventilators  a  box  Q(FNM  (fig.  3.)  as  a  com¬ 
mon  receptacle  for  all  the  air  which  comes  out  of  thefe  valves; 
which  air  paffes  off  by  the  trunk  P,  through  the  wall  of  a 
building.  .  .  .  .  < 

For  a  farther  account  of  this  machine  we  refer  to  the  aVf- 
thor  himielf,  who  gives  a  full  detail  of  it  and  ob  its  manner 
of  working.  See  Defcviption  of  Ventilators  by  Stephen 
Hales,  D.  F).  L6nd.  1743,  &vo- 

#  The  ventilators  in  large  fhips,  fince  the  order  for  ventila¬ 
ting  the  fleet  iffued  by  the  lords  of  the  admiralty  in  1756* 
are  fixed  in  the  gunner’s  lore  ftore-room,  and  generally  a- 
head  of  the  fail-room.  The  foul  air  is  carried  up  through 
the  decks  and  fore-caftle  near  the  fore-m&ft,  ion  eti fries  a  ore 
it,  and  fometimes  abaft  it,  but  more  frequently  on  its  ftar- 
board  fide  ;  the  lever,  by  which  the  ventilators  are  worked, 
is  under  the  fore  cattle'  in  two  deck  fhips,  and  between  the 
upper  and  middle  decks  in  .three-deckers  ;  fometimes  the  le¬ 
ver  is  hung  athwart  fhips  •  in  lome  fhips  afore  and  aft,  and 
mi  others  oblique.  The  iron  rod,  which  communicates  the 
motion  from  the  lever,  paffes  through  the  partners  o-  the 
fore  mail,  and  is  conne&td  with  another  lever,  iufpended  at 
©r  near  the  middle  ;  in  fome  fhips  over  the  ventilators,  in 
others  under  them,  when  it  is  found  neceffary  to  fix  them 
to  the  deck.  1  he  beft  method  to  fave  room  is  to  place 

e  ventilaron,  over  one  another  with  their  circular  ends  to- 
&e  er ;  the  air-trunk  fhould  be  fo  high  above  deck,  that  the 
.  ^  0n  ma7  cot  be  incommoded  by  the  foul  aip which 
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blows  out  of  it;  and  therefbre  the  trunk  comes  through  the  Ventr’cJ*, 
upper  deck,  near  and  behind  the  fovemaff.  For  the  method  Vcr^ilo, 
of  treeing  mines,  fhips, -  prifons,  &c  from  noxious  air  by  means  :  ^u>  m‘ 
of  fire- pipes,  fee  Pneumatics,  n®  3  7T.  v~" 

VENTR ICLE,  properly  denotes1  any  little  cavity  ;  but 
is  more  particularly  ufdd  by  phyiicians  and  anatomiiis  for 
the  ftemach  and  certain  cavities  of  the  heart  and  brain.  , 

VEN  FRILOQUISM,  an  art  by  which  certain  perfons* 
can  fo  modify  their  voice,  as  to  make  it  appear  to  the  au¬ 
dience  to  proceed  from  any  diftance,  and  in  any  diredlicn.’ 

Some  faint  traces  of  this  art  are  to  be  found  in  the  writings 
of  the  ancients  ;  and  it  is  the  opinion  of  M.  de  la  Chapelle, 
who  in  the  year  1772  published  an  ingenious  work  on  the 
fubjeft,  that  the  refponfes  of  many  of  the  oracles  were  de-. 
livered  by  peifons  thus  qualified  to  fierve  the  purpofes  of 
priefl-cra't  and  delufibn.  As  the  ancient  ventriloquifts, 
when  exercihng  their  art,  ftemed  generally  to  fpeak  from 
their  own  bellies,  the  name  by  which  they  were  defigned 
was  abundantly  fignificant ;  but  it  is  with  no  great  proprie¬ 
ty  that  modern  performers  are  called  vcntriloquijh ,  and  theid 
art  ventri/oqutfm ,  fince  they  appear  more  frequently  to  fpeak 
fiom  the  pockets  of  their  neighbours,  or  from  the  roof  or 
diftant  corners  of  the  room,  than  from  their  own  mouths  or 
their  own  bellies. 

From  B-odeau,  a  learned  Critic  of  the  16th  century,  we 
have  the  following  account  of  the  teats  of  a  capital  vertrilo- 
quilt  and  cheat,  who  was  valet  de  chambre  to  Francis  the 
Firft.  The  fellow,  whofe  name  was  Louis  Brabanty  had 
fallen- defperately  in  love  with  a  young,  liandfome,  and  rich 
heireis' ;  hut  was  rejected  by  the  parents  as  an  unfuitable 
match  for  their  daughter,  on  account  of  the  lownefs  of  his 
circumftances.  The  young  lady’s  father  dying,  he  made 
a  vilit  to  the  widow,  who  was  totally  ignorant  of  his  An¬ 
gular  talent.  Suddenly,  on  his  firft  appearance,  in  open 
day,  in  her  own  houfe,  and  in  the  preferice  of  fevcraT  per¬ 
forms  w’ho  were  with  her,  fhe  heard  herfelf  accofttd,  in  a 
voice  perfectly  refeiribhng  that  of  her  dead  hufband,  and 
w'hich  feemed  to  proceed  from  above,  exclaiming,  Give 
my  daughter  in  marriage  to  Louis  Brabant :  He  is  a  man 
of  great  tortune,and  of  an  excellent  character  I  now  en¬ 
dure  the  inex credible  torments  ot  purgatory,  for  having  re- 
fufed  her  to  him.  If  you  obey  this  admonition,  I  (hall 
foon  be  delivered  from  this  place  of  torment.  You  will  at 
the  .fame  time  provide  a  worthy  hufband  for  your  daughter, 
and  procure  Fverlafting  iepofe  to  the  foul  of  your  poor  huf- 
band.” 

The  widow  could  not  for  a  moment  reft  ft  this  dread  fnm- 
mons,  wttiich  had  not  the  rnoft  dittant  appearance  of  pro¬ 
ceeding  from  Louis  Brabant  ;  wttiofe  countenance  exhibited 
no  vifibie  Change,  and  whofe  lips  were  clofe  and  motionlefs, 
dining  the  delivery  of  it.  Accordingly,  fhe  conlented  im¬ 
mediately  to  receive  him  for  her  ion  in  law.  LduiVs  finan¬ 
ces,  however,  were  in  a  very  low  fituation  ;  and  the  forma¬ 
lities  attending  the  marriage  contrail  rendered  it  neceffary 
for  him  to  exhibit  fome  fhow  of  riches,  and  not  to  give  the 
ghoft  the  lie  diredt.  He  accordingly  went  to ‘Work  upon  a 
frefh  fubjedl:,  one  Cornu,  an  old  and  rich  banker  at  Lyons; 
who  had  accumulated  immenie  wealth  by  ulury  and  extor¬ 
tion,  and  was  known  to  be  haunted  by  remorfe  of  con¬ 
fidence  on  account  of  the  manner  in  which  he  had  acqui¬ 
red  it.  ^ 

Having  contracted  an  intimate  acquaintance  with  thia 
man,  he,  one  day  while  they  were1  fitting  together  in  the 
ufuier  s  little  back  parlour,  artfully  turned  the  converfation 
on  religious  fubje&e,  on  demons  and  fpeftres,  the  pains  of 
purgatory,  and  the  torments  of  hell.  During  an  interval 
of  filence  between  them,  a  voice  was  heard,  which  to  the. 
aftoriifhed  banker  feemed  to  be  that  of  his  deccafed  father, 
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lo-  complaining,  as  In  the  former  cafe,  of  his  dreadful  fituation 
in  purgatory,  and  calling  upon  him  to  deliver  him  inftantly 
from  thence,  by  putting  into  the  hands  of  Louis  Brabant, 
then  with  him,  a  large  fum  for  the  redemption  of  Chriftians 
then  in  flavery  with  the  Turks  ;  threatening  him  at  the 
‘.fame  time  with  eternal  damnation  if  lie  did  not  take  this 
method  to  expiate  like  wife  his  own  f:ns.  The  reader  will 
naturally  i  uppo  fe  that  Louis  Brabant  affe&ed  a  due  decree 
of  aftonifhment  on  the  occafion  ;  and  further  promoted  the 
deception,  by  acknowledging  his  having  devoted  himfclf  to 
the  profecution  of  the  chaiitable  defign  imputed  to  him  by 
the  ghofl.  An  old  uiurer  19  naturally  fufpfcious.  Ac¬ 
cordingly  the  wary  banker  made  a  fecond  appointment 
with  the  ghoft's  delegate  for  the  next  day  j  and,  to  render 
any  defign  of  impofing  upon  him  utterly  abortive,  took  him 
into  the  open  fields,  where  not  a  hotlic,  or  a  tree,  or  even 
a  bufh,  or  a  pit,  were  in  fight,  capable  of  Screening  any  fup- 
poted  confederate.  This  extraordinary  caution  excited  the 
ventriloquifl  to  exert  all  the  powers  of  his  art.  Wherever 
the  banker  conduced  him,  at  every  ftep  his  ears  were  fa 
luted  on  all  Tides  with  the  complaints  and  groans  not  only 
of  his  father,  but  of  all  his  deceafed  relations,  imploring 
him  for  the  lo've  of  God,  and  in  the  name  of  every  faint  in 
the  kalendar,  to  have  mercy  on  his  own  ioul  and  theirs,  by 
effectually  feconding  with  his  purfe  the  intentions  of  his  wor¬ 
thy  companion.  Cornu  could  no  longer  refill  the  voice  of 
heaven,  and  accordingly  carried  his  gueft  home  with  him,  and 
paid  him  down  10, coo  crowns  ;  with  which  the  honefl  ven 
triloquifl  returned  to  Paris,  and  married  his  mtftrefs.- — The 
cataltrophe  was  fatal.  The  fecret  was  afterwards  blown, 
and  reached  the  ufurer’s  ears,  who  was  fo  much  affedfed  by 
the  lofit  of  his  money,  and  the  mortifying  railleries  of  his 
neighbours,  that  he  took  to  his  bed  and  died.. 

This  trick  of  Louis  Brabant  is  even  exceeded  by  an  in¬ 
nocent  piece  of  waggery  played  off  not  40  years  ago  by 
another  French  ventriloquifl:  on  a  whole  community.  We 
have  the  {lory  from  M.  de  la  Chapelle,  who  informs  us,  that 
M.  St  Gill  the  ventriloquifl:  and  his  intimate  friend,  return¬ 
ing  home  from  a  place  whither  his  bufinefs  had  carried  him, 
fought  for  fhelter  from  an  approaching  thunder  llorm  in  a 
neighbouring  convent.  Finding  the  whole  community  in 
mourning,  he  inquired  the  caule,  and  was  told  that  one  of 
their  body  had  died  lately,  who  was  the  ornament  and  de¬ 
light  of  the  whole  fociety.  To  pafs  away  the  time,  he 
walked  into  the  church,  attended  by  fome  of  the  religions, 
v/lio  fhowed  him  the  tomb  of  their  deceafed  brother,  and 
{poke  feelingly  of  the  fcanty  honours  they  had  beftowed  on 
his  memory.  Suddenly  a  voice  was  heard,  apparently  pro¬ 
ceeding  from  the  roof  of  the  quire,  lamenting  the  fituation 
of  the  defundl  in  purgatory,  and  reproaching  the  brother¬ 
hood  with  their  lukewarmnefs  and  want  of  zeal  on  his  ac¬ 
count.  The  friars,  as  foon  as  their  aftonilhment  gave  them 
power  to  fptak*  confulted  together,  and  agreed  to  acquaint 
the  refl  of  the  community  with  this  lingular  event,  fo  inte- 
refling  to  the  whole  iociety.  M.  St  Gill,  who  wifhed  to 
carry  on  the  joke  ftill  farther,  diffuaded  them  from  taking 
this  ftep  ;  telling  them  that  they  would  be  treated  by  their 
abfent  brethren  as  a  fet  of  fools  and  vifionzries.  He  recom¬ 
mended  to  them,  however,  the  immediately  calling  of  the 
whole  community  into  the  church,  where  the  ghofl  of  their 
departed  brother  might  probably  reiterate  his  complaints. 
Accoidingly  all  the  friars,  novices,  lay-brothers,  and  even 
the  dorneftics  of  the  convent,  were  immediately  fummoned 
and  coJle&ed  together.  In  a  fhorttime  the  voice  from  the 
roof  renewed  its  lamentation  and  reproaches,  and  the  whole 
convent  fell  on  their  faces,  and  vowed  a  iolemn  reparation. 
As  a  fir  ft  ftep,  they  chanted  a  De  prof undis  in  a  full  choir  ; 
during  the  intervals  cf  which  the  ghofl  occafionally  expref* 
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fed  the  comrort  he  received  from  their  pious  exercifes  and  Ventrifo. 
ejaculations  on  his  behalf.  When  all  was  over,  the  prior  4uifa. 
entered  into  a  ftrious  converfation  with  M.  St  Gill ;  and 
on  the  ftrength  of  what  had  juft  pafled,  fagacioufly  in¬ 
veighed  againil  the  abiurd  incredulity  of  our  modern  fcep* 
tics  and  pretended  philofophers  on  the  article  of  gliofls  or 
apparitions.  M.  St  Gill  thought  it  now  high  time  to  dif- 
abufe  the  good  fathers.  This  purpofe,  however,  he  found 
it  extremely  difficult  to  eftedfc,  till  he  had  prevailed  upon 
them  to  return  with  him  into  the  church,  and  there  be  wit- 
nefTes  of  the  manner  in  which  he  had  conduced  this  ludi* 
crous  deception. 

A  ventriloquifl,  who  performed  feats  fomewhat  fimilar  to 
theie,  made  his  appearance  in  Edinburgh,  and  many  of  the 
other  towns  of  Scotland,  a  few  months  before  the  writing 
of  this  article.  He  imitated  fuccefsfuily  the  voice  of  a 
fqueaking  child,  and  made  it  appear  to  proceed  from  what¬ 
ever  place  he  chofe  ;  trom  the  pockets  of  the  company, 
from  a  wooden  doll,  with  which  he  held  many  fpirited  con- 
venations  :  from  beneath  a  hat  or  a  wine-glafs,  and  out  of 
any  perfon’s  foot  or  hand.  When  the  voice  feemed  to 
come  from  beneath  a  glafs  or  hat,  it  was  dull  and  on  a  low 
key,  as  founds  confined  always  are ;  and  what  evinced  his 
dexterity  was,  that  when  the  glafs  was  raifed  from  the  table 
during  the  time  of  his  ipeaking,  the  words  or  fylbbles  ut¬ 
tered  afterwards  were  on  a  higher  key,  in  confequence,  one 
would  have  thought,  of  the  air  being  readmitted  to  the 
fpeaker.  This  part  of  the  experiment  failed,  however,  when 
the  management  of  the  glaf3  was  at  a  diftance  committed  to 


any  of  the  company  j  but  as  the  room  was  not  well  illumi¬ 
nated,  we  are  inclined  to#attribute  this  failure  to  the  ventri* 
luquifl’s  not  being  able  to  perceive  at  what  precife  inftant 
of  time  the  giafs  was  removed  from  the  table.  The  fame 
artift  imitated  the  tones.of  a  fcolding-  old  woman,  riilturbed 
at  unfea  ton  able  hours  by  a  ptrfon  demanding  admfffion  into 
her  houfe  ;  but  this  exhibition  did  not  to  us  appear  mafter- 
ly.  The  tones  of  ihe  old  woman  and  the  child  were  not 
accurately  diferirninated  1  the  child  was  a  young  fcolil,  and 
the  fcold  fpoke  like  an  angry  child.  We  have  heard  that, 
when  in  Edinburgh,  the  fame  prattiti oner  ailonifhed  a  num¬ 
ber  of  perlons  in  the  Fiffimarket,  by  making  a  fifh  appear 
to  t’peak,  and  ive  the  lie  to  its  vender,  who  affirmed  that 
it  was  6refh,  and  caught'  in  the  morning  ;  and  whether  this 
fadl  was  really  performed  or,  not,  we  cannot  doubt,  from 
vvh?.t  we  faw  and  heard  him  do,  but  that  he  was  fully  equal 
to  its  performance.  ,  *  ■  1  '  ■ 

Our  ventriloquifl  was  an  illiterate  man ;  and  though 
fufficieptly  communicative,  could  not  make  intelligible  to 
us  the  manner  in  which  he  produced  thefe  acoutlic  decep¬ 
tions.  Jndeed  if  he  had,  we  fhould  hardly  have  defenbed 
the  p radical  rules  of  the  art  to  the  public  ;  for  though  it 
is  proper  to  make  the  exigence  of  fueh  an  art  univerfaliy 
known, >  it  will  readily  occur  to  every  rcfle&ing  mind,  that 
the  attainment  of  it  fhould  not  be  rendered  cafy  to  thofc 
who,  like  Louis  Brabant,  might  make  it  fiibfervient  to  the 
purpofes  of  knavery  and  deception.  The  Speculative  pun¬ 
ches  on  which  it  is  founded  muft  be  obvious  to  every 
man  who  has  fludied  the  philofophy  of  the  human  mind,  and 
has  ever  witueffed  the  feats  of  mimickry.  ^ 

It  has  been  ffiown  eliewhere  (tee  Metaphysics,  n  47, 
48.),  that,  previous  to  experience,  we  could  not  refer  found 
to  any  external  caufe  ;  that  it  does  not  therefoie  give  im¬ 
mediate  indication  of  the  place  or  diftance  of  t  e  onoroua 
body  ;  and  that  it  is  only  by  the  aflociation  of  place  with, 
found  that  the  latter  becomes  an  indication  0.  the  former. 
This  being  admitted,  nothing  feems  requihte  to  ht  a  man 
for  becoming  an  expert  ventriloquifl  but  a  delicate  ear  fle¬ 
xibility  .of  the  organs  or  fpeech,  and  long  pradlice  of  thole 
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VrvAr\h-  rules  which  repeated  trials  would  enable  him  to  di (cover.  A 
quifm,  aelicate  ear  perceives  every  difference  which  change  of  place 
Venus.  Alices  in  the  fame  found;  and  if  a  perfon  .  poffelfed  of 

- - -  Rich  an  ear  have  fuiTicient  command  over  his  organs  of 

fpeech,  to  produce  by  them  a  found  in  all  refpe6b  fimilar  to 
another  proceeding  from  any  diftant  objcdl,  it  is  evident 
that  to  the  audience  the  found  which  he  utters  muff  appear 
to  proceed  from  that  cbjed.  If  this  be  the  true  theory  of 
ventriloquifm,  it  does  not  feem  to  be  poffible  for  the  moff 
exoert  ventriloquiff  to  fpeak  in  his  ufual  tones  of  converfa- 
tion,  and  at  the  fame  time  make  the  voice  appear  to  come 
from  a  diftance  ;  for  thefe  tones  muff  be  fuppofed  familiar 
'to  his  audience,  and  to  be  in  their  minds  affociated  with  the 
ideas  of  his  figure,  place,  and  diftance.  Hence  the  ventri- 
loquift  whom  we  favv  appeared  to  fpeak  from  various  places 
only  in  the  tones  of  the  fqueaking  child,  while  Louis  Bra¬ 
bant  and  M.  St  Gille,  in  their  great  feats,  imitated  the 
voices  of  ghoffs,  to  which  no  man  could  be  familiar,  and 
where  terror  would  greatly  contribute  to  the  deception. 
There  can,  however,  be  no  doubt,  but  that  ft,  by  a  pecu¬ 
liar  modification  of  the  organs  of  fpeech,  a  found  of  any 
kind  can  be  produced,  which  in  faintnefs,  tone,  body,  and 
in  (hort  every  other  fenfible  quality,  perfe&ly  refembles  a 
found  delivered  from  the  roof  of  an  oppofite  houfe  ;  the  ear 
will  naturally,  without  examination,  refer  it  to  that  fttua- 
tion  and  diftance,  the  found  which  the  perfon  hears  being 
only  a  fign,  which  he  has  from  his  infancy  been  conftantly 
accu domed,  by  experience,  to  aflbciate  with  the  idea  of  a 
per  (bn  fpeaking  from  a  houfertop.  It  is  evident  too,  that 
when  there  is  no  particular  ground  of  fufpicion,  any  imall 
dii parity  between  the  two  founds  will  not  be  perceptible. 
But  if  our  theory  be  juft,  that  experience  or  habit  which 
rnifleads  a  perfon  who  has  feldom  heard  the  ventriloquiff, 
and  is  a  ftranger  to  his  powers,  at  length  fets  another  per¬ 
fon  right  who  is  acquainted  with  them,  and  has  been  a  fre¬ 
quent  witnefs  of  their  effe&s.  This  was  a&nally  the  cafe 
of  M.  de  la  Chapelle,  with  whom  the  illufion  at  length 
ceaied,  in  confequence  of  repeated  viiits  to  M.  St  Gille  :  fo 
that  while  others,  ignorant  of  his  talent,  and  poffeffed  only 
of  their  old  or  habitual  experience  with  regard  to  articulate 
founds,  confidered  his  voice  as  coming  from  the  top  of  a 
tree,  or  from  a  deep  cellar  under  ground  ;  our  author,  well 
acquainted  with  the  powers  of  the  ventriloquiff,  and  having 
acquired  a  new  kind  of  experience,  at  once  referred  it  diredl- 
ly  to  the  mouth  of  the  fpeaker. 

VENUS,  in  Pagan  worfhip,  the  goddefs  of  love  and 
beauty.  Cicero  mentions  two  other  deities  of  this  name. 
Venus,  ftyled  Urania  and  Celejlis  ;  and  the  Venus  Pan  de¬ 
mos  or  Popularis,  the  wile  of  Vulcan,  and  the  goddefs  of 
wanton  and  effeminate  love.  To  the  firft  the  Pagans  aferi- 
bed  no  attributes  but  fuch  as  were  agreeable  to  the  ftridteft 
chaflity  and  virtue  ;  and  of  this  deity  they  admitted  no  cor¬ 
poreal  refcmblance,  (he  being  only  repreiented  by  the  form 
of  a  globe,  ending  conically.  Pier  facrifices  were  termed 
nsphalia ,  on  account  of  their  fobriety.  To  her  honey  and 
wine  were  offered,  and  no  animal  except  the  heifer;  and  on 
her  altars  the  wood  of  figs,  vines,  or  mulberries,  were  not 
iuffered  to  be  burnt,  The  Romans  dedicated  a  temple  to 
this  goddefs,  to  whom  they  gave  the  name  of  Veriicordia  ; 
becaufe  fhc  turned  the  hearts  of  lewd  women,  and  infpired 
modefty  and  virtue. 

But  the  moil  famous  of  thefe  goddeffes  is  the  wife  of 
Vulcan  ;  who  is  reprefented  as  fpringing  from  the  froth  rai¬ 
led  by  the  genitals  of  Saturn,  when  cut.  off  by  Jupiter  and 
thrown  into  the  fea.  As  loon  as  (he  was  formed,  (he  was 
laid  in  a  beautiful  (hell  embellifhed  with  pearl,  and  wafted 
by  gentle  zephyrs  to  the  ifte  .o^  Cytherea,  whence  (he  failed 
to  Cyprus.  At  her  landing,  flowers  roie  beneath  her  feet: 
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(he  was  received  by  the  Hours,  who  braided  her  hair  with  Venus 
golden  fillets  ;  and  then  wafted  her  to  heaven;  where  her  ycrpJjrum 

charms  appeared  fo  attra&ivc,  that  mod  of  the  gods  deli-  ___ _ _ 

red  her  in  marriage  ;  but  Vulcan,  by  the  advice  of  Jupiter, 
gained  pofieffion  by  putting  poppies  into  her  ne&ar.  As 
Venus  was  the  goddefs  of  love  and  plcafure,  the  poets  have 
been  laviffi  in  the  defeription  of  her  beauties ;  and  the  pain¬ 
ters  and  ftatuaries  have  endeavoured  to  give  her  the  moil 
lovely  form.  Sometimes  (he  is  reprefented  clothed  in  purple, 
glittering  with  gems,  her  head  crowned  with  rofes,  and 
drawn  in  an  ivory  car  by  fwans,  doves,  or  (barrows  ;  at 
others  (lie  (lands  attended  by  the  Graces ;  but  in  all  por¬ 
tions,  her  fon  Cupid  is  her  infeparable  companion.  She 
was  honoured  as  the  mother  of  Hymeneus,  Cupid,  ./Eseas, 
and  the  Graces,  and  was  pafilonately  fond  of  Adonis  aud 
Anchifes. 

This  goddefs  was  principally  worftiipped  at  Paphos  and 
Cyprus  ;  and  the  facrifices  offered  to  her  were  white  goats 
and  fwine,  with  libations  of  wine,  milk,  and  honey.  Her 
vi&ims  were  crowned  with  (lowers,  or  wreaths  of  myrtle. 

Venus,  in  aftronomy.  See  AsTRONOMV-/Wbc,  and  Pneu¬ 
matics,  n°  237. 

Venus’s  Fly-trap .  See  Dionjea  Mufclpula . 

Venus,  in  zoology,  a  genus  of  infedls  belonging  to  the 
order  of  vermes  teftacea.  This  animal  is  a  tethys  :  the  (hell 
is  bivalve  ;  the  hinge  with  three  teeth  near  each  other,  one 
placed  longitudinally  and  bent  inwards.  There  are  a  great 
many  fpecies  ;  of  which  the  moff  remarkable  is  the  merena - 
ridy  or  commercial,  with  a  ftrong,  thick,  weighty  (hell,  co¬ 
vered  with  a  brown  epidermis  ;  pure  white  within  ;  (lightly 
ffriated  tranfveriely.  Circumference  above  n  inches. — 

Thefe  are  called  in  North  America  clams ;  they  differ  from 
other  fpecies  only  in  having  a  purple  tinge  within,  Wam¬ 
pum,  or  Indian  money,  is  made  of  them. 

VEPRECULiE,  diminutive  from  vepres,  “  a  briar  or 
bramble  ;  the  name  of  the  31ft  order  in  Linnaeus’s  Frag¬ 
ments  of  a  Natural  Method.  See  Botany,  SedL  6. 

VERA-Cruz,  a  fea  port  town  of  North  America,  in 
New  Spain,  with  a  very  fecure  and  commodious  harbour, 
defended  by  a  fort.  Here  the  Flotilla  annually  arrives 
from  Spain  to  receive  the  produce  of  the  gold  and  filver 
mines  of  Mexico  ;  and  at  the  fame  time  a  fair  is  held  here 
for  all  manner  of  rich  merchandife  brought  from  China  and 
the  Eaft  Indies  by  way  of  the  South  Sea,  and  for  the  mer¬ 
chandife  of  Europe  by  the  way  of  the  Atlantic  Ocean., 

This  town  is  not  two  miles  in  circumference  ;  and  about  it 
there  is  a  wall  of  no  great  ftrength  on  the  land-fide.  The 
air  is  unwholefome  ;  and  there  are  very  few  Spaniards  here 
unlefs  when  the  Flotilla  arrives,  and  then  it  is  crowded  with 
people  from  all  parts  of  Spanilh  America.  It  is  200  miles 
fouth-eaft  of  Mexico.  W.  Long.  37.  25.  N.  Lat.  19.  12. 

VERAGUA,  a  province  of  New  Spain,  bounded  on 
the  eaft  by  that  of  Cofta  Rica,  on  the  weft  by  Panama,  on 
the  north  by  Darien  and  the  Gulf  of  Mexico,  and  on  the 
foutli  by  the  South  Sea.  It  is  about  125  miles  in  length 
from  eaft  to  weft,  and  60  in  breadth  from  north  to  fouth. 

It  is  a  mountainous  barren  country ;  but  has  plenty  of  gold 
and  filver.  Conception  is  the  capital  town. 

VERATRUM,  in  botany  :  A  genus  of  plants  of  the 
clafs  of  polygamies,  and  order  of  monad  a;  and  in  the  natural  fy- 
ftem  arranged  under  the  10th  order,  Coronar'ue.  There  is 
no  calyx  ;  the  corolla  lias  fix  petals  ;  there  are  fix  (lamina: 
the  hermaphrodite  flowers  have  three  piftils  and  three  cap- 
fules.  There  are  three  fpecies,  none  of  which  are  natives 
of  Britain. 

The  molt  important  is  the  album,  or  hellebore,  the  root 
of  which  is  perennial,  about  an  inch  thick,  externally  brown, 
internally  white,  and  befet  with  many  ftrong  fibres ;  the 
4‘M  ftalk 
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Vmtrum  ft?.Ik  !s  tluck,  flrong,  round,  upright,  hairy,  and  ufually  rifes 
H  four  feet  in  height :  the  leaves  are  numerous,  very  large, 

,  er  z  cum,ovaL  entire,  ribbed,  plaited,  without  footftalks,  of  a  yellow- 
ifh  green  colour,  arid  furround  the  item  at  its  bafe  :  the 
flowers  are  of  a  grecnifh  colour,  and  appear  from  June  to 
Auguft  in  very  long,  branched,  terminal  fpikes. 

It  appears  horn  various  In  dances,  that  every  part  of  the 
plant  is  extremely  acrid  and  poifonous,  as  its  leaves  and 
even’ feeds  prove  deleterious  to  different  animals. 

The  ancients,  though  fnfficiently  acquainted  with  the  vi- 
MaticalBo  rulencY  t^eir  vv^^te  hellebore,  were  not  deterred  from 
tany.  employing  it  internally  in  feveral  difeafes,  efpecially  thole 
of  a  chronic  and  oWtinate  kind,  as  mania,  melancholia,  hy¬ 
drops,  elepbantialis,  epilepfia,  vitiligo,  lepra,  rabies  canina, 

&c.  They  conlidered.it  the  fafer  when  it  excited  vomiting, 
and  Hippocrates  wifhed  this  to  be  its  firfh  effect.  To  thole 
of  weak  conftitutions,  as  women,  children,  old  men,  and 
thofe  labouring  under  pulmonary  complaints,  its  exhibition 
was  deemed  unfafe  ;  and  even  when  given  to  tlie  robuft,  it 
was  thought  neceffary  to  moderate  its  violence  by  different 
combinations  and  preparations  ;  for  it  was  frequently  obfer- 
ved  to  effeff  a  cure,  not  only  by  its  immediate  a&ion  upon 
the  primse  vfze,  but  when  no  fenfible  evacuations  was  pro¬ 
moted  by  its  ufe. 

Greding  employed  it  in  a  great  number  of  cafes  of 
the  maniacal  and  melancholic  kind;  the  majority  of  thefe, 
as  might  be  expedled,  derived  no  permanent  benefit ;  feve- 
ral,  however,  were  relieved,  and  five  completely  cured  by 
this  medicine.  It  was  the  bark  of  the  root,  collected  in  the 
fpring,  which  he  gave  in  powder,  beginning  with  one  grain: 
this  dofe  was  gradually  increafed  according  to  its  effe&s. 
With  fome  patients  one  or  two  grains  excited  naufea  and 
vomiting,  but  genet  ally  eight  grains  were  required  to  pro¬ 
duce  this  effe£t,  though  in  a  few  in  fiances  a  fcruple  and 
even  more  was  given. 

Veratrum  has  likewife  been  found  ufeful  in  epilepfy,  and 
other  convulfive  complaints ;  but  the  difeafes  in  which  its 
efficacy  feems  leaft  equivocal,  are  thole  of  the  fkin  ;  as  fca* 
bies  and  d-ifferent  prurient  eruptions,  herpes,  morbus  pedi- 
culofus,  lepra,  ferophula,  &c.  and  in  many  of  thefe  it 
has  been  faccefsfully  employed  both  internally  and  exter¬ 
nally. 

As  a  powerful  ftimuknt,  and  irritating  medicine,  its  ufe 
has  been  reforted  to  only  in  defperate  cafes,  and  then  it  is 
firft  to  be  tried  in  very  fmall  dofes  in  a  diluted  ftate,  and  to 
be  gradually  increafed  according  to  the  effects. 

VERB,  in  grammar.  See  Grammar,  Chap.  IV. 

VERBASCUM,  in  botany  :  A  genus  of  plants  of  the 
clafs  of  pentandria,  and  order  of  monogynia  ;  and  in  the  na¬ 
tural  fyftem  arranged  under  the  28th  order,  Lurid*.  The 
corolla  is  rotated,  and  rather  unequal :  the  capfule  is  mono- 
locular  and  bivalved.  There  are  12  fpecies,  five  of  which 
are  natives  of  Britain ;  1 .  The  thapfus ,  or  great  mullein,,  which 
has  a  ftem  fingle,  fimple,  ereft,  covered  with  leaves,  about 
fix  feet  high.  Leaves  large,  broad,  white,  woolly  on  borh 
fides,  feffile,  decurrent.  Flowers  terminal,  in  a  long  fpike, 
feffile,  yellow. 

Catarrhal  coughs  and  diarrhoeas  are  the  complaints  for 
which  it  has  been  internally  preferibed.  Dr  Home 
tried  it  in  both,  but  it  was  only  in  the  latter  difeafe  that 
this  plant  fucceeded.  He  relates  four  cafes  in  which  a 
deco&ion  of  verbafeum  was  given  ;  and  from  which  he  con¬ 
cludes,  that  it  “  is  ufeful  in  diminifhing  or  flopping  diar¬ 
rhoeas  of  an  old  (landing,  and  often  in  eafmg  the  pains  of 
the  inteftines.  Thefe  acquire  a  great  degree  of  irritability; 
and  the  ordinary  irritating  caufes,  aliment,  bile,  difienfion 
from  air,  keep  up  a  quicker  perifialtic  motion.  This  is 
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obviated  by  the  emollient  and  perhaps  gentle  aftringent  qua¬ 
lities  of  this  plant.” 

#  2.  The  nigrum ,  or  black  mullein,  having  a  fiem  befet^ 
with  hairs  that  ate  beautifully  branched  ;  the  bloffoms  yel¬ 
low,  with  purple  tips.  It  is  a  - beautiful  plant,  and  the 
flowers  are  grateful  to  bees.  Swine  eat.  it ;  fficep  arc  not  fond 
of  it ;  cows,  horfes,  and  goats,  refufe  it.  The  other  Britiffi 
fpecies  are  the  lychnitis,  nigrum,  blattafi,  and  virgatum. 

VERBENA,  in  botany  :  A  genus  of  plants  of  the  clafs 
of  diandria ,  and  order  of  monogynia  ;  and  in  the  natural  fy- 
flem  arranged  under  the  40th  order,  PerConat£.  There  are 
17  fpecies,  only  one  of  which  is  a  native  of  Britain  ;  the  of- 
jicinalis,  or  common  vervain,  which  grows  on  the  road* fides 
near  towns  and  villages.  The  leaves  have  many  jagged 
clefts,  the  bloffoms  are  pale  blue.  It  manifefts  a  flight  de¬ 
gree  of  aftringency,  and  was  formerly  much  in  vogue  as  a 
deobftruent ;  but  is  now  difregarded.  Mr  Millar  fays  that 
it  is  never-  found  above  a  quarter  of  a  mile  from  a  lioufe  ; 
whence  the  common  people  in  England  call  it  Simpler'. r  joy , 
becaufe,  wherever  it  is  found,  it  is  a  certain  fign  of  a  houfe 
being  near.  Sheep  eat 'it  ;  cows,  horfes,  and  goats  refufe  it* 

VERD  (Cape),  a  promontory  on  the  weft  coafl  of  A- 
frica,  40  miles  north-weft  of  the  mouth  of  the  river  Gam¬ 
bia.  W.  Long.  1 7.^  38.  N.  Lat.  14.45. 

The  iflands  of  Cape  de  Verd  are  feated  in  the  Atlan¬ 
tic  Ocean,  about  400  miles  weft  of  the  Cape.  They 
are  between  the  13th  and  19th  degree  of  latitude  ;  and  the 
principal  are  fo  in  number,  lying  in  a  femicircle.  Their 
names  are,  St  Antony ,  St  Vincent ,  St  Lucia ,  St  Nicholas ,  the 
IJle  of  Sal.  Bona  Vifta ,  MayorSt  Jago>  Fuegor  and  Brava. 

VERDICT  (  Vere  diftum),  is  the  anfwer  of  the  jury  gi¬ 
ven  to  the  court  concerning  the  matter  of  fa&,  in  any  cafe 
civil  or  criminal,  committed  by  the  court  to  their  trial  and 
examination.  Sec  Law,  N°  clxxxvi.  51.  and  Trial. 

VERDIGRISE,  the  acetite  of  copper,  much  ufed  by 
painters  as  a  green  colour.  It  is  chiefly  manufactured  at 
Montpelier;  the  vines  of  Languedoc  being  very  convenient 
for  this  purpofe.  See  Chemistry,  n9  872. 

The  following  procefs  for  making  verdigrife  is  deferibed 
by  Mr  Monet  of  the  Royal  Society  of  Montpelier,  and  is 
publifhed  among  the  memoirs  ot  the  academy  for  the  years 
1730  and  1753. 

Vine- ftalks  well  dried  in  the  fun  are  fteeped  during  eight 
days  in  flrong  wine,  and  afterwards  drained.  They  are  then 
put  into  earthen  pots,  and  upon  them  wine  is  poured.  The 
pots  are  carefully  covered.  The  wine  undergoes  the  ace¬ 
tous  fermentation,  which  in  fummer  is  finiffied  in  feven  or 
eight  days  ;  but  requires  a  longer  time  in  winter,  although 
this  operation  is  always  performed  in  cellars.  When  the 
fermentation  is  fnfficiently  advanced,  which  may  be  known 
by  obferving  the  inner  furtace  of  the  lids  of  the  pots,  which 
during  the  progrefs  of  the  fermentation  is  continually  wet¬ 
ted  by  the  moifture  of  the  rifing  vapours,  the  ftalks  are  then 
to  be  taken  out  of  the  pots  Thefe  ftalks  are  by  this  me¬ 
thod  impregnated  with  all  the  acid  of  the  wine,  and  the  re¬ 
maining  liquor  is  but  a  very  weak  vinegar.  The  ftalks  are 
to  be  drained  during  fome  time  in  bafkets,  and  layers  oi 
them  are  to  he  put  into  earthen  pots  with  plates  of  Swedifli 
copper,  fo  difpofed  that  each  plate  fhall  reft  upon  and  be 
covered  with  layers  of  ftalks.  The  pots  are  to  be  covered 
with  lids ;  and  the  copper  is  thus  left  expofed  to  the  a&ion 
of  the  vinegar,  during  three  or  four  days,  or  more,  in  which 
time  the  plates  become  covered  with  verdigrife.  The  plates 
are  then  to  be  taken  out  of  the  pots,  and  left  in  the  cellar 
three  or  four  days  ;  at  the  end  of  which  time  they  are  to  be 
moiftened  with  water,  or  with  the  weak  vinegar  above  men¬ 
tioned,  and  left  to  dry.  Wien  this  moiftening  and  drying 

cf 
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•VWftef,  0f  tlie  plates  has  been  thrice  repeated,  the  verdigrife  wi ft  be 
Vere.  found  to  have  confidetdbly  increafed  in  quantity  ;  and  it  may 
then  be  fcraped  off  for  fale. 

A  folution  orerofion  of  copper,  and  Corifeqnently  of  ver- 
digrife,  may  be  prepared  by  employing  ordinary  vinegar  in- 
ftead  of- wine,  as  is  directed  in  the  above  p roc efs.  But  it 
would  not  have  the  un&uofity  of  ordinary  verdigrife,  which 
quality  is  neceffary  in  painting.  Good  verdigrife  muft  be 
prepared  by  means  of  a  vinous  acid,  or  folvent  half  acid  and 
half  fpirituous.  Accordingly,  the  fuccefs  of  the  operation 
depends  chiefly  on  the  degree  of  fermentation  to  which  the 
wine  employed  has  been  carried:  for  this  fermentation  muil 
not  have  been  fo  far  advanced  that  no  fenhbly  vinous  or  ipi- 
rituous  parts  remained  in  the  liquor. 

Verdigrife  is  employed  externally  for  deterging  foul  ul¬ 
cers,  and  as  an  efcharotic.  It  is  rarely  or  never  given  in¬ 
ternally.  Some  recommend  it  indeed  in  the  dofe  of  a  grain 
or  two  as  an  emetic,  which  operates  almoft  as  foon  ?.s  re- 
ceived  into  the  ftomach,  and  which  may  therefore  be  of  ufe 
where  poifonous  fubdances  have  been  taken,  to  procure 
their  immediate  rejection.  It  appears,  however,  highly  im¬ 
prudent  to  have  recourfe  on  fuch  occafions  to  a  remedy  in 
itfelf  fo  dangerous  and  fo  virulent  ;  and  more  efpeciaily  as 
a  fpeedy  evacuation  may  generally  be  obtained  by  means 
of  fubftances  which  are  not  ,only  innocent,  but  at  the  fame 
time  weaken  the  force  of  the  poifon  by  diluting  and  ob- 
tunding  it  ;  as  warm  Water,  milk,  oils.  It  is  accordingly 
excluded  from  the  prefent  pharmacopoeias. 

VERDITER,  or  Verdater,  a  preparation  of  copper, 
fometimes  uftd  by  the  painters,  &c.  for  a  blue  ;  but  more 
ufually  mixed  with  a  yellow  for  a  green  colour.  See  Che¬ 
mistry,  n^  758,  and  Colour- Maying  ^  n°  28. 

VERE  (Sir  Francis),  a  renowned  Englifh  general,  was 
the  fecond  (on ’of  Geffrey  de  Vere,  a  branch  of  the  ancient 
family  of  that  name,  earls  of  Oxford,  and  was  born  in  the 
year  1 5;  54..  Concerning  his  education  we  arc  uninformed. 
About  the  arre  of  3  1  he  embarked  with  the  troops  fent  by 
Qjieen  Elizabeth,  under  the  command  of  the  earl  of  Lei- 
cettev,  to  the  affiflance  of  the  dates  of  Holland  ;  in  which 
fervice  his  courage  and  military  genius  became  immediately 
confpicm  us :  but  his  gallant  behaviour  in  the  defence  of 
Bergen-op-Zoom,  in  the  year  1588,  when  befieged  by  the 
prince  of  Parma,  eftablifhed  his  reputation.  After  the  ftege 
was  railed,  he  received  the  honour  of  knighthood  from  lord 
Willoughby,  who  fucceeded  the  earl  of  Leicefler  in  the 
command.  He  continued  in  the  fervice  of  the  flates  till 
about  the  year  1595  ;  during  which  time,  namely,  in  1593, 
he  was  ele&ed  member  of  parliament  for  Leominfter  in 
Herefordfhire.  The  famous  expedition  againfl  Cadiz  be¬ 
ing  refolved  upon,  Sir  Francis  Vere  was  called  home,  and 
appointed  to  a  principal  command  under  the  earl  of  Effex, 
The  (uccefsof  this  enterprife  is  uni verfally  known.  In  1597 
we  find  him  again  in  Holland,  prefent  at  the  battle  of  Turn- 
hout,  of  which  he  has  given  a  particular  description  in  his 
Commentaries.  In  the  fame  year  he  embarked,  with  the 
earl  or  Effex,  in  the  expedition  to  the  Azores ;  and  at  his 
return  was  appointed  govqmor  of  the  Briel  in  Holland, 
with  the  command  of  the  Englifh  troops  in  the  fervice  of 
the  ftates.  In  1600  he  was  one  of  the  three  generals  at 
the  battle  of  Newport,  and  had  the  honour  of  having  the 
vidory  univerfally  alcribed  to  his  conduct  and  refolurion. 
The  ftates  of  Holland,  then  at  war  with  Spain,  marched 
their  army  with  an  intention  to  befiege  Newport  in  Flan¬ 
ders.  The  commanders  were,  count  Erned  of  Naflau, 
count  Somes,  and  Sir  Francis  Vere.  The  Spaniards  march¬ 
ed  to  intercept  them,  and  this  battle  enfued.  Sir  Francis 
was  fhot  firft  through  the  leg,  and  then  through  the  fame 
tlngh  ;  notwithilanding  which,  he  rallied  the  flying  army, 


and  led  them  on  to  vidory.  The  Spaniards  loft:  1 20  en-  Verge 
figns,  and  moft  of  t^eir  foot  were  flain.  Queen  Elizabeth  yor]^jn 

on  this  occafion  declared  him  the  w orlblejl  captain  of  her  ,  _ 

time,  (See  Letters  of  the  Sidney  Family ,  vol.  ii.  p.  104.) 

But  the  laft  and  mod  glorious  achievement  of  his  life  was 
his  gallant  defence  of  Offend,  with  about  1600  men,  againfl 
.an  army  of  12,000,  from  July  1601  until  March  1602, 
when  he  refigned  the  government,  and  returned  to  Holland. 

An  account  of  this  memorable  dege,  which  laded  above 
three  years,  to  the  dedru&ion  of  the  bed  troops  of  Idol- 
land,  Spain,  France,  England,  Scotland,  and  Italy,  the 
reader  may  fee  in  Vere*s  Commentaries ,  with  the  Continua¬ 
tion  at  the  end.  Queen  Elizabeth  died  in  the  year  1603  : 
the  peaceful  James  fucceedtd  to  the  throne  ;  and  Sir  Francis 
Vere,  with  all  the  heroes  of  his  time,  fheathed  his  fword. 

He  died  in  1 608,  in  the  54th  year  of  his  age  ;  and  was  bu¬ 
ried  in  St  John’s  Chapel  in  Wedminder  abbey,  where  a’ 
fplendid  monument  was  eredled  to  his  memory.  He  mar-  " 

ried  the  daughter  of - Dent,  a  citizen  of  London* 

by  whom  he  had  three  fons  and  two  daughters,  none  of 
whom  furvrved  him.  He  will  ever  be  remembered  by  po- 
derity  as  one  of  the  greated  heroes  of  our  mod  heroic  age. 

- — The  work  above  mentioned  is  intitled,  u  The  Commen¬ 
taries  of  Sir  Francis  Vere,  being  diverfe  pieces  of  fervice 
wherein  he  had  command ;  written  by  himfelt  by  way  of 
commentary.”  Cambridge,  1657,  folio.  It  is  elegantly 
printed,  and  adorned  with  prints  of  Sir  Francis,  Sir  Ho¬ 
race  Vere,  Sir  John  Ogle,  maps,  and  plans  of  battles,  Sec. 

VERGE  (  Virgata ),  in  law,  fignifies  the  compais  of  the 
king’s  court,  which  bounds  the  jurifdiflion  of  the  lord  dew¬ 
ard  of  the  houfehold  ,•  and  which  is  thought  to  have  been 
1  2  miles  round. 

The  term  verge  is  alfo  ufed  for  a  dick  or  rod,  whereby 
one  is  admitted  tenant  to  a  copyhold  edate,  by  holding 
it  in  his  hand,  and  {wearing  fealty  to  the  lord  of  the  .manor* 

VERGERS  certain  officers  of  the  courts  of  king’s  bench 
and  common  pleas,  whofe  bufinefs  it  is  to  carry  white 
wands  before  the  Judies.  There  are  alfo  vergers  of  cathe¬ 
drals,  who  carry  a  rod  tipped  with  filver  before  the  hifhop, 
dean,  &c. 

VERGIL  (Polydore).  See  Virgil. 

VERJUICE,  a  liquor  obtained  from  grapes  or  apples, 
unfit  for  wine  or  cyder  ;  or  from  tweet  ones,  whild  yet  acid 
and  unripe.  Its  chief  ufe  is  in  fauces,  ragouts,  Sec .  though 
it  is  alfo  an  ingredient  in  fome  medicinal  compofitious,  and' 
is  nfed  by  the  wax-chandlers  to  purify  their  wax. 

VERMES,  the  fixth  ciafs  of  animals  in  the  Linnsean  fy- 
dem,  comprehending  five  orders.  See  Natural  History, 
and  Zoology. 

VERMICELLI,  or  Vermichelly,  a  compofition  of 
flour,  cheefe,  yolks  of  eggs,  fugAr,  aud  fafFron,  reduced  to 
a  pafle,  and  formed  into  long  flender  pieces  like  worms,  by 
forcing  it  with  a  pifton  through  a  number  of  little  holes. 

It  was  fird  brought  from  Italy,  where  it  is  in  great  vogue  : 
it  is  chiefly  ufed  in  foups  and  pottages,  to  provoke  venery, 

&c. 

VERMICULAR,  an  epithet  given  to  any  thing  that 
bears  a  relation  or  refemblar.ee  to  worms. 

VERMIFORMIS,  in  anatomy,  a  term  applied  to  vari¬ 
ous  parts  in  the  human  body,  bearing  fome  refembiance  to 
worms. 

VERMILION,  a  very  bright  and  beautiful  red  colour, 
compoied  of  quickfilver  and  iulphur,  in  great  efleem  among 
the  ancients  under  the  name  of  minium  ;  but  what  goes  by 
the  name  of  minium  amongd  us,  is  a  preparation  pf  lead, 
known  alio  by  the  name  of  red-lead.  See  Chemistry,  n° 

1 404- 

VERMIN,  a  collective  name,  including  all  kinds  of  little 
4  M  2  animals 
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Vernacular  animals  and  infers,  which  are  hurtful  or  troublefome  to 
Vernier.  3T;anklnd»  beads,  or  fruits,  &c.  as  worms,  lice,  fleas,  cater- 
1 _  pillars,  ants,  flies,  & c. 

VERNACULAR,  a  word  applied  to  forrxthing  that  is 
peculiar  to  any  one  country. 

VERNAL,  fomething  belonging  to  the  fpring-feafon. 

VERNIER  Scale,  a  fcale  excellently  adapted  for  the 
graduation  of  mathematical  inftruments,  thus  called  from  its 
inventor  Peter  Vernier,  a  perfon  of  diilin&ion  in  the  Franche 
Comte.  See  Nonius. 

_  Vernier’s  method  is  derived  from  the  following  prin¬ 
ciple.  If  two  equal  right  lines,  or  circular  arcs,  A,  B,  are 
fo  divided,  that  the  number  o^  equal  divifions  in  B  is  one 
lefs  than  the  number  of  equal  divifions  of  A,  then  will  the 
excels  of  one  diviflon  of  B  above  one  diviflon  of  A  be 
compounded  of  the  ratios  of  one  of  A  to  A,  and  of  one 
of  B  to  B. 
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For  let  A 
2 

to  11,  or 


j  i 


B 


is  as  1  to  10,  or 


1 

10* 


1 

10 


Now  —  —  —  = 


I 

II 


1 1 


10 


10  X  1 1 


JO  X  II  10  X 


1 1 


Or  if  B  contains 


parts, 


then  “  is  one 
n 


And  - 
n 


«  +  t 


_  Tl  I  -  « 


1  «  Y  1' 


:IX 


n  l* 


Now  the  circumference  of  a  circle,  in  parts  of  its  diame¬ 
ter  2  R  inches,  is  3,1415926  X  2  R  inches. 

Then  360° :  3,1415926  X  2  R  :  :  i°  *  « 

inches. 


360 


Or,  0,01745329  X  R  is  the  length  of  one  degree  in 
inches. 

Or,  0,01745329  X  R X/  is  the  length  of  i°,  in  /th 
parts  of  an-  inch. 

But  as  every  degree  contains  n  times  fuch  parts,  there¬ 
fore  n  =  0,01745329  XRXf 


The  mod  commodious  perceptible  diviflon  is  77  °r  —  of 


8  10 

an  inch. 

Example.  Suppofe  an  inflrument  of  30  inches  radius, 
into  how  many  convenient  parts  may  each  degree  be  divi¬ 
ded  ?  how  many  of  thefe  parts  are  to  go  to  the  breadth  of  the 
vernier,  and  to  what  parts  of  a  degree  may  an  obfervation 
be  made  by  that  inflrument  ? 

Now  0,01745  XRn  0,5236  inches,  the  length  of  each 

1 


degree  :  and  if  p  be  fuppofed  about  —  of  an  inch  for  one  di- 


vifion  ;  then  0,5236  X/>  =  4,188  fhowsthe  number  of  fuch 
parts  in  a  degree.  But  as  this  number  mud  be  an  integer, 
let  it  be  4,  each  being  15' :  and  let  the  breadth  of  the  ver. 
nier  contain  3 1  of  thofe  parts,  or  7^°,  and  be  divided  into 
30  parts. 

TT  1  1  ,  1  I  1 

Here  n  ;  m  zz  — ;  then  ~  X  —  =  —  of  a  de- 
T  4  3 3 
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gree,  or  30',  which  is  the  lead  part  of  a  degree  that  inflru-  Vernier 
meat  can  fhow.  H 

Vtronic*. 


If  n  and  m  —  -7  ; 

5  -50 

nute,  or  20". 


then 


1  60 

x  36 — 5  X36 


of  a  mi- 


I  he  following  table,  taken  as  examples  in  the  inftru¬ 
ments  commonly  made  from  3  inches  to  8  feet  radius, 
fhows  the  divifions  of  the  limb  to  neared  tenths  of  inches, 
fo  as  to  be  an  aliquot  of  6o’s,  and  what  parts  of  a  decree 
may  be  eftimated  by  the  vernier,  it  being  divided  into  fuch 
equal  parts,  and  containing  fuch  degrees  as  their  columns 
fhow. 


contain  1 1  parts,  then  one  of  A  to  A  is  as  1 
Let  B  contain  10  parts,  then  one  of  B  to 


and  A  contains  n  4-  1  parts ; 
part  of  B,  and  ^  —  --  is  one  part  of  A. 


n  X  s-f  I 

The  mod  commodious  divifions,  and  their  aliquot  parts, 
into  which  the  degrees  on  the  circular  limb  of  an  inflrument 
may  be  fuppofed  to  be  divided,  depend  on  the  radius  of  that 
inflrument. 

Let  R  be  the  radius  of  a  circle  in  inches  ;  and  a  degree 
to  be  divided  into  n  parts,  each  being  ~th  part  of  an  inch. 


Rad. 

inches 

Parts 
in  a 
(leg. 

Parts 

in 

vernier. 

Breadth 

of 

vernier. 

Parts 

obferved. 

3 

I 

1 5 

*5i 

4' 

0" 

6 

I 

20 

;  2°i 

3 

0 

9 

2 

20 

1 

'3° 

12 

2 

24 

12\ 

1 

*5 

lS 

3 

20 

6’ 

1 

0 

18 
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3° 

104 

0 

40 

2  1 

4 

3° 

7i 

,  0 

3° 

24 

4 

36 

9h 

0 

25 

3° 

5 

30 

74 

0 

20 

36 

6 

30 

5i 

0 

20 

42 

8 

30 

3f 

0 

i5 

48 

9 

40 

4f 

0 

10 

60 

10 

36 

0 

10 

72 

12 

30 

2  TT 

0 

10 

84 

40 

2r 

0 

6 

96 

15 

60 

4 

0 

4 

X2R 


By  altering  the  number  of  divifions,  either  in  the  degrees 
or  in  the  vernier,  or  in  both,  an  angle  can  be  obferved  to 
a  different  degree  of  accuracy.  Thus,  to  a  radius  of  30 
inches,  if  a  degree  be  divided  into  12  parts,  each  being 
five  minutes,  and  the  breadth  of  the  vernier  be  21  fuch 


parts,  or  i|°,  and  divided  into  20  parts,  then  —  X  —  : 

r  12  20 


jo 


240 


=  *5"* 


or  taking  the  breadth  of  the  vernier  2 ^W 
and  divided  into  30  parts  ;  then 

_  st!  . 

—  6  ; 


“,  or  10 


n  ^ 


I 

’  600  ‘ 


360’ 

where  the  breadth  of  the  ver- 


r  t  1 
71  X  30 

1  1 

Or  77  X  — 

1 2  50 

nier  is  44°. 

VERONA,  a  city  of  Italy,  capital  of  the  Veronefe,  in 
the  territory  of  Venice,  fituated  near  the  mountains,  on  the 
river  Adige,  in  E.  Long.  11.  24.  N.  Lat.  4*;.  26.  It  is 
feven  miles  in  compafs ;  an4  has  been  fo  fortified  by  the  Ve¬ 
netians,  that  it  is  now  looked  upon  a  &  impregnable.  It  con¬ 
tains  57,400  inhabitants. 

VERONESE,  a  territory  of  Italy,  in  the  republic  of 
Venice,  bounded  on  the  north  by  the  Trentino,  on  the  eafl: 
by  the  Vicentino  and  Paduano,  on  the  fouth  by  the  Man- 
tuano,  and  on  the  weft  by  the  Brefciano.  It  is  about  35 
miles  in  length,  and  27  in  breadth  ;  and  is  one  of  the  moit 
fertile  countries  in  Italy,  abounding  in  corn,  wine,  fruits,  and 
cattle. 

Veronese.  See  Cagliari. 

VERONICA,  in  botany  :  A  genus  of  plants  of  the  clafs 
of  diandria ,  and  order  of  monogynta  ;  and  in  the  natural  fyftem 
arranged  under  the  40th  order*  Perfonata*  There  are  40 

fpecies; 
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Vcrfailles  (pecics ;  1 5  are  natives  of  Britain,  only  two  of  winch  have  been 
1  applied  to  any  ufe.  1.  The  officinalis,  common  male  Ipeed- 
1  CTUx'  well,  or  flueliin  ;  a  native  of  Britain,  growing  on  heaths  and 
barren  grounds.  The  bloffoms  are  blue,  the  leaves  ellipti¬ 
cal,  fei rated,  and  hairy.  The  leaves  have  a  fmail  degree  of 
afiringency,  and  are  fomewhat  bitter.  An  infufion  of  them 
is  recommended  by  Hoffman  as  a  iub&itute  for  tea  ;  but  is 
more  aftringent  and  lefs  grateful.  The  herb  was  formerly 
efteemed  in  medicine  for  various  difotders,  but  is  now  al- 
molt  totally  difufed.  Cows,  fheep,  goats,  and  horfes,  eat  it; 
iwine  refu:e  it.  2.  The  btccabunga ,  or  common  brook-lime, 
the  flowers  of  which  are  blue,  in  loofe  lateral  fpikes ;  leaves 
feffile,  oval,  oppofite,  thick,  notched. 

This  plant  was  formerly  confidered  as  of  much  ufe  in  fe- 
\eral  difeafes,  2nd  was  applied  externally  to  wounds  and  ul¬ 
cers  ;  but  if  it  have  any  peculiar  efficacy,  it  is  to  be  derived 
from  its  antiscorbutic  virtue.  Asa  mild  refrigerant  juice 
it  is  preferred  where  an  acrimonious  ilate  of  the  fluids  pie- 
vails,  indicated  by  prurient  eruptions  upon  the  fkin,  or  in 
what  lias  been  called  the  hot  /curvy.  We  muft,  however, 
acknowledge,  that  we  fhould  expert  equal  benefit  from  the 
feme  quantity  of  any  other  bland  frefh  vegetable  matter  taken 
into  the  fyftem.  To  derive  much  advantage  from  it,  the 
juice  ought  to  be  uled  in  large  quantities,  or  the  frefh  plant 
eaten  as  food. 

VERSAILLES,  a  town  of  France,  in  the  late  province 
of  the  Ifle  of  France,  10  miles  wefl-fouth-weft  of  Paris.  It 
contains  60,000  inhabitants,  and  fince  the  Revolution  has 
been  created  a  bifhop’s  lee.  In  the  reign  of  Louis  XIII. 
it  was  only  a  fmail  village.  This  prince  built  here  a  hunt¬ 
ing-hut  in  1630,  which  Baflbmpierre  calls  “  the  paltry 
chateau  of  Verfailles.”  Although  the  fituation  was  low 
and  very  unfavourable,  Louis  XIV.  built  a  magnificent  pa¬ 
lace  here,  which  was  the  ufual  lefidence  of  the  kings  of 
France  till  the  6th  of  October  1789,  when  the  late  unfor¬ 
tunate  Louis  XVI.  and  his  family  were  removed  from  it 
to  the  Tliuilleries  The  buildings  and  the  gardens  are 
adorned  with  a  vail  number  of  flatues,  done  by  the  greateft 
mailers,  and  the  water- works  are  all  worthy  of  admiration. 
The  great  gallery  is  thought  to  be  as  curious  a  piece  of 
workman fhip  of  that  kind  as  any  in  the  world  :  nor  is  the 
chapel  lefs  to  be  admired  for  its  fine  archite&ure  and  orna¬ 
ments.  The,  gardens,  with  the  park,  are  five  miles  in  cir¬ 
cumference,  and  furrounded  by  walls.  There  are  three 
fine  avenues  to  Verfailles,  one  of  which  is  the  common  road 
to  Paris,  the  other  comes  from  Seaux,  and  the  third  f  rm 
St  Cloud.  E.  Long.  2.  a  2.  N.  L&t.  48.  48. 

VERSE,  in  poetry,  a  line  confiding  of  a  number  of 
long  and  fnort  fyllables,  which  run  with  an  agreeable  ca¬ 
dence. 

Verse  is  alfo  ufed  for  a  part  of  a  chapter,  fe&ion,  &c. 

VERSIFICATION*  the  art  or  manner  of  making 
verfe  ;  alfo  the  tune  and  cadence  of  verfe.  See  Poetry, 
Part  III. 

VERSION,  a  tranflation  of  fome  book  or  writing  out 
of  one  language  into  another.  See  Translation. 

VERT,  in  heraldry,  the  term  for  a  green  colour.  It  is 
called  vert  in  the  blazon  of  the  coats  of  all  under  the  de¬ 
gree  of  nobles  :  but  in  coats  of  nobility  it  is  called  emerald \ 
and  in  thofe  of  kings  venus.  In  engraving  it  is  exprefied 
by  diagonals,  or  lines  drawn  athwart  from  right  to  left,  from 
the  dexter  chief  corner  to  the  finiiler  bafe. 

VERTEBRAE,  in  anatomy.  Sec  there  ro  30. 

VERTEX,  in  anatomy,  denotes  the  crown  of  the  head. 
Hence  vertex  is  alfo  ufed  figuratively  for  the  top  of  other 
things  :  thus  we  fay,  the  vertex  of  a  cone,  pyramid,  &c. 

Vertex,  is  alfo  ufed  in  aflronomy  for  the  point  of  the 
heaven  dire&ly  over  our  heads,  properly  called  the  zenith. 
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VERTICILL  ATxE,  the  name  of  a  clafs  in  Ray's  and  Verticil- 
Boerhaave’s  Methods,  confiding  of  herbaceous  vegetables,  *ata5v 
having  four  naked  feeds,  and  the  flowers  placed  in  whorls  VevfailuJ 
round  the  ftalk.  The  term  is  fynonymous  to  the  labiate,  ,  —  -1 

or  lip-flowers  of  Tournefort ;  and  is  exemplified  in  mint, 
thyme,  and  favory.  Verticillatm  is  alfo  the  name  of  the  4  2d 
order  in  Linnaeus's  Fragments  of  a  Natural  Method,  confid¬ 
ing  of  plants  which  anfvver  the  above  defeription. 

VERTICILLUS,  a  mode  of  flowering,  in  which  the 
flowers  are  produced  in  rings  at  each  joint  of  the  Item, 
with  very  ffiort  foot-flalks  The  term  is  exemplified  in 
mint,  hore-hound,  and  the  other  plants  of  the  natural  order 
defer ibed  above. 

VERTICITY,  is  that  property  of  the  loadflone  where¬ 
by  it  turns  or  direfts  itfeff  to  one  particular. point. 

VERTIGO,  in  medicine.  See  there,  n°  82. 

VERTUMNUS,  in  mythology,  a  god  who  prefided 
over  gardens  and  orchards,  honoured  among  the  Etrufcans, 
from  whom  the  worfbip  or  this  deity  was  transmitted  to  the  * 

Romans. 

Ovid  has  deferihed  the  various  forms  affirmed  by  this  dei¬ 
ty,  in  order  to  obtain  the  love  of  Pomona.  Some  have  hip¬ 
po  fed  that  Vertumnus,  whofe  name  they  derive  a  ver tenclo, 
becaufe  he  had  power  to  change  his  form  at  pleafure,  mark¬ 
ed  the  year  and  its  variations  ;  and  thus  they  fay  he  pleafed 
Pomona,  by  bringing  the  fruits  to  maturity.  Accordingly, 

Ovid  lays,  that  he  affirmed  the  form  ol  a  labourer,  reaper,  ^ 
vine-drefler,  and  old  woman,  to  reprefent  the  four  feafons, 
fpring,  fummer,  autumn,  and  winter.  Vertumnus  had  a 
temple  near  the  market- place  at  Rome,  being  reprefent ed  as 
one  ol  the  tutelary  deities  of  the  merchants.  The  com¬ 
mentators  on  Ovid  fay,  that  he  was  an  ancient  king  of  He- 
truria,  who,  by  his  diligent  and  fuccefsful  cultivation  of 
fruits  and  gardens,  obtained  the  honour  of  being  ranked 
among  the  gods. 

VERUMtONTANUM,  in  anatomy,  a  fmail  eminence 
near  the  pafiages-  where  the  femen  is  dilcharged  into  the  ure¬ 
thra. 

VERVAIN,  in  botany.  See  Verbena. 

VERTOT  TAuboef  (Rene  Aubert  de),  a  celebrated 
hiflorian,  was  defeended  from  a  noble  and  ancient  family  in 
Normandy,  and  born  in  1 655.  At  t6  years  of  age  he  be¬ 
came  a  Francifcan  friar ;  afterwards  he  entered  into  the  or« 
der  of  the  Premonftratenfes,  in  which  he  had  feveral  bene¬ 
fices  ;  and  at  length  was  a  fecular  ecclefialtic.  He  became 
fecretary  to  the  duchefs  of  Orleans,  member  of  the  Acade¬ 
my  of  lnfcriptions,  and  hiftoriographer  of  Malta.  He  died 
at  Paris  in  1735,  His  principal  woiks  are,  1.  The  Hilto- 
ry  of  the  Revolutions  of  Sweden.  2.  'I  he  Revolutions  of 
Portugal.  3.  The  Revolutions  of  the  Remans,  g.  The 
Hiftory  of  Malta.  Thefe  works  are  written  in  elegant 
French,  and  tranflated  into  mod  of  the  languages  of  Europe. 
VERULAM.  See  Bacon. 

VESALIUS  (Andreas),  a  celebrated  phyfician  and 
anatomifi,  was  born  at  Bruflels  about  the  year  1512.  Fie 
ftudied  phyfic  at  Paris  under  James  Sylvius  ;  but  applied 
himfelf  chiefly  to  anatomy,  which  was  then  very  little 
known,  diffe&ions  being  efteemed  unlawful  and  impious  : 
and  it  appears  from  his  work  De  humani  corporis  Jalrisa, 
that  lie  pe  fedted  himielr  in  this  nfefnl  knowledge  very 
early.  About  the  year  1537,  the  republic  of  Venice  made 
him  profeflbr  in  the  umveifity  of  Padua,  whp-e  he  taught 
anatomy  for  feven  years  ;  Charles  V.  called  him  to  be  his 
phyfician,  as  he  was  alfo  to  Philip  II.  king  of  Spain.  Vefa- 
lius  w'as  now  at  the  height  of  his  glory,  when  all  of  a  bid¬ 
den  lie  formed  the  defign  of  taking  a  journey  to  Palellinc  ; 
concerning  which  journey  we  are  told  the  following  ftory. 

A  young  Spanifh  nobleman  he  attended;  being  believed  to 

be 
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be  dead,  Vefalius  obtained  leave  to  open  Kim  to  explore  the 
true  caufe  of  his  ilhrefs  ;  but  when  he  opened  the  bread,  he 
perceived  fymptoms  of  life,  and  faw  the  heart  beat.  The 
parents,  not  fatisfied  with  profecut-ng  him  for  murder,  ac¬ 
cused  him  of  impiety  to  the  inquilition,  in  hopes  that  tribunal 
would  punifh  him  with  greater  rigour  :  but  the  king  inter- 
pofing,  faved  him  on  condition  of  lys  making  a  pilgrimage 
to  the  Holy  Land.  ~  He  was  (hip  wrecked  on  his  return, 
arid  thrown  upon  the  ldand  of  Zante,  where  he  perifihed, 
in  1564.  He  was  the  author  of  feveral  works,  the  principal 
of  which  is  De  humani  corporis  fabrtca, 

VESICATORI'UM,  a  Blister  ;  an  application  of  an 
acrid  nature  made  to  any  part  of  the  body,  in  order  to  draw 
a  -flux  of  humours  to  that  part,  and  thus  elevate  the  fcarf- 
tkin  into  a  blifter. 

VESPA,  the  wAsr  ;  a  genus  of  infers  belonging  to  the 
order  of  hymenoptera.  -The  mouth  confifts  of  two  jaws 
without  any  probofci3  ;  the  fuperior  wings  are  plaited  ;  the 
eyes  are  lunar;  and  there  is  a  (harp 'ding  in  the  tail. 
There  are  159  fpecies ;  only  3  of  which  are  natives  of  Bri¬ 
tain,  the  crabro ,  the  vulgaris ,  and  the  CGar'daia . 

1.  Crabro ,  the  hornet.  It  has  tawny  antennae  ;  the  feg- 
ments  of  the  abdomen  are  black  on  the  anterior  part  and 
yellow  on  the  pofterior,  with  two  black  fpots  on  each.  Its 
length  is  an  inch  ;  it  builds  in  hollow  trees.  Its  cakes  or 
combs  are  compofed  of  a  fubflance  like  coarfe  paper,  or 
rufty  parchment,  it  is  very  voracious,  devouring  other 
infe&s,  and  even  bees. 

2.  Vtt}garu ,  the  common  wafp.  The  male  has  Even  yel¬ 
low  fegmente  of  the  abdomen,  with  a  black  triangle  on  each: 
The  head  is  yellow,  and  the  antennas  long.  The  upper  lip 
of  the  female  is  yellow,  the  antennae  fhort  ;  there  are  fix  Seg¬ 
ments  of  the  abdomen  with  two  lateral  black  fpots  on  each. 
M.  Reaumur  and  DrDerham  agree  in  diftinguibing  three 
forts  of  wafps;  viz.  the  queens  or  females,  the  males,  and  the 
common  labouring  Wafps,  called  mules ,  which,  according  to 
Reaumur,  are  neither  males  nor  females,  and  confequently 
barren.  The  queens,  of  which  there  is  a  great  number,  are 
much  longer  in  the  body,  and  larger  than  any  other  wafp  : 
they  have  a  large  heavy  belly,  corrcfponding  in  ft ze  to  the 
prodigious  quantity  of  eggs  with  which  they  are  charged. 
The  males  are  lefs  than  the  queens,  but  longer  and  larger 
than  the  common  wafps,  which  are  the  fmalieft  of  the 
fpecies  :  they  have  no  flings,  with  which  both  the  queens 
and  common  wafps  are  /mnifhed.  There  are  in  one  neft 
two  or  three  hundred  males,  and  as  many  females  :  but 
their  number  depends  on  the  fize  of  the  neft  ;  and  Dr  Dur¬ 
ham  obferved,  that  the  males  were  bred,  or  at  lcaft  moftly 
refided,  in  the-  two  cells  or  partings,  between  the  combs, 
next  to  the  upper mofl  cell.  The  antennas  or  horns  of  the 
male  wafps  are  longer  and  larger  than  thofe  of  either  of  the 
other  forts  :  but  the  chief  difference,  fays  Dr  Derham,  coo- 
ftfts  in  their  parts  of  generation,  which  are  altogether  dif¬ 
ferent  from  thofe  of  other  wafps. 

The  mules  are  the  labourers  belonging  to  a  neft,  and  are 
employed  in  procuring  materials  for  the  nefts  and  in  con¬ 
firming  them,  and  alfo  in  furnifhing  the  other  wafps,  and 
the  young,  with  provifions. 

At  the  beginning  of  winter,  the  wafps  deftroy  all  the 
eggs,  and  all  the  young  ones  without  exception  :  all  the 
mules  and  males,  which  have  been  employed  in  this  work, 
being  unfurnlfhcd  with  provifions,  periib  ;  and  none  furvive 
except  iome  ftw  females,  which,  according  to  Reaumur, 
were  fecundated  in  October,  and  raife  a  new  colony  in  the 
beginning  of  fpring. 

In  fpring  a  new  commonwealth  is  fonn  ed  by  a 
firgle  female  impregnated  during  the  autumn,  and  that  has 


weathered  out  the  fe verity  of  the  winter.  It  digs  a  bole  In  v 

a  dry  foil,  contrives  itfelf  a  finuous  inlet,  or  elfe  it  takes  up  v - 

with  the  dwelling  place  of  a  mole,  where  it  haftily  builds  a 
few  cells  and  depofits  its  eggs.  Within  the  foace  of  20 
days,  they  have  gone  through  the  different  ftates  of  larvae, 
chryfalids,  arid  turned  to  wafps.  Nature  all  wife  provides 
for  every  thing.  I’lie  mule-wafps  are  the  only  ones  that 
labour  at  layino  the  foundation  of  the  republic.  The  firft 
eggs  that  are  hatched  prove  to  be  neuter- wafps.  No  foon- 
er  are  they  come  into  exiflence,  but  they  fall  to  work,  en¬ 
large  the  hole,  and  go  about  upon  wood,  lattice-work,  and 
window  fafhes,  in  fearch  of  materials  for  building.  With 
their  teeth  they  cut,  hack,  and  tear  off  fmall  fibres  of  wood, 
which  they  moiften  with  a  liquor  they  cl i {gorge,  and  then 
convey  them  to  the  work-fhrip.  Other  labourers  are  in 
waiting  for  them,  who  with  thofe  materials  fet  about  the  con- 
flru&ion  of  the  wafp-neft,  which  is  commonly  round,  and  made 
of  materials  refembling  fine  paper.  The  common  covering 
of  it,  which  is  formed  of  feveral  leaves  or  layers,  with  in¬ 
termediate  fpaces,  is  pierced  by  two  holes  at  a  diftance 
from  one  another,  one  of  which  is  ufed  for  the  entrance 
of  the  wafps,  and  the  other  only  for  their  exit.  The  fpace 
within  this  covering  is  cut  by  a  number  of  horizontal  planes, 
with  intervals  between  them  of  the  fize  of  about  hall  an 
inch  ;  they  are  fufpended  from  one  another  by  ligaments, 
and  attached  to  the  covering  by  their  edges  :  they  all  have  . 
hexagonal  cells  in  their  lower  furfacc. 

The  eggs  of  the  wafp  are  of  an  oblong  form,  and  re- 
fcmble  thofe  of  a  common  fly,  but  they  are  larger ;  they 
are  always  faftened  to  the  angles  of  a  cell,  never  to  the  Tides 
of  it.  They  are  ufually  placed  fingle  5  h  is  very  rare  to 
find  two  in  one  cell  ;  and,  if  they  are  laid  fo,  it  feems  that 
only  one  fucceeds,;  for  there  is  never  found  more  than  one 
worm  in  a  cell. 

The  heads  of  all  the  nymphs  are  turned  toward  the  cen¬ 
tre  of  the  comb,  and  their  tails  go  obliquely  downward  to* 
ward  the  bafe  of  the  cell.  They  are  continually  feen  open¬ 
ing  their  mouths,  and  moving  their  forcipes,  feeming  ever 
hungry,  and  impatiently  waiting  for  food  rrom  their  parents. 
The  cells  are  left  open  till  the  nymph  is  at  its  full  growth  ; 
then  the  wafps  cover  it  over  with  a  thin  lid,  under  which 
the  worm  undergoes  its  transformation  ;  and  as  foon  as  it 
is  arrived  at  the  wafp-ftate,  it  eats  its  way  through  this  thin' 
cover,  and  comes  to  woik  with  the  reft.  The  elder  brothers, 
or  fir  ft -hatched  infe&s,  take  amazing  care  of  thofe  born 
after  them,  by  proportioning  their  food  to  the  delicacy  of 
their  flomach.  Firit,  it  confifts  of  the  juice  of  fruits  and 
meats ;  afterwards  it  is  the  carcafes  of  infe&s.  The  ca¬ 
terers  provide  for  the  labourers.  Each  one  takes  his  own 
portion  ;  there  is  no  difpute,  no  fighting.  The  republic 
grows  daily  more  numerous,  living  in  profound  peace. 
Every  individual,  as  foon  as  he  has  acquired  fufficieiit 
flrength,  flies  away  to  the  fields.  They  then  become  a 
gang  of  banditti  ;  they  pillage  our  wall- trees,  break  into  our 
fruit  before  its  maturity,  dart  with  the  fiercer.efs  of  hawks 
upon  our  bees,  cut  their  throats  to  pofiefs  themfelves  of  their 
honey,  plunder  and  lay  walle  their  commonwealth,  riot  on 
the  fruits  of  their  labour,  and  oblige  them  to  remove. 
During  the  period  of  plenty,  the  wafps  bring  all  the  booty 
to  the  neft,  and  fhare  it  amongfl  them.  There  is  nothing 
then  goes  forwards  but  feafting*  rioting,  and  good  fellow- 
ftiip  ;  but  concord  cannot  be  lafling  among  robbers.  I  to¬ 
wards  the  -month  of  O&ober  provifions  begin  to  run  fhort  : 
The  neuters  and  males  tear  from  their  cradles  the  eggs, 
the  larvx*,  the  chryfalids,  and  the  new-born  infe&s,  without 
fhowing  mercy  to  any.  They  next  fight  againil  one  ano¬ 
ther.  Frofls  and  rains  throw  the  citizens  into  a  ft  ate  of 

languor*' 
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Vefpafian  languor,  and  they  a! mod  alEperifh,  luckily  for  us  and  our 

Vef  Jj-t Hi'  ^tes>  ^ome  *ew  *enm*cs  a^one  excepted,  which  in  the  en- 
v  e  1  !0*fuin^  foring  become  founders  of  new  republics. 

3.  Coardata,  the  fmall  wafp  ;  has  black  antennae,  yel- 
lowifh  at  the  bafe  ;  the  head  is  black  with  a  yellow  fpot 
between  the  antennse,  and  another  at  the  bafc  of  the  upoer 
lip.  Each  fegment  of  the  abdomen  is  bordered  with  yel¬ 
low.  It  is  about  hall  an  inch  long.  The  hiftory,  as  well 
as  the  manners  of  this  fpecies,  are  the  fame  as  thofe  of  the 
common  wafp  ;  but  their  buildings  are  on  a  different  con- 
llruclion.  Their  ned  is  fattened  to  the  branch  of  a  tree 
with  a  kind  of  band  ;  and  is  in  bignefs  from  the  fize  of  an 
orange  down  to  that  of  an  egg.  Wood  reduced  to  paper  is 
the  material  part  of  it  ;  which  if  it  were  of  a  ruddy  colour, 
might  be  taken  for  a  large  opening  role.  It  is  covered 
over  with  a  varnifh  impenetrable  by  water.  One  of  thofe 
nefts  was  neither  mollified  nor  impaired  by  that  element. 

VESPASIAN,  the  10th  emperor  or  Rome  ;  remakable 
for  his  clemency  and  other  virtues.  See  Rome,  n°  332  — 
339- 

VESPERS,  in  the  church  of  Rome,  denote  the  afternoon 
fervice  ;  anfwering  in  fome  meafure  to  the  evening  prayers 
of  the  church  of  England. 

VESPERTILIO,  the  Bat  ;  a  genus  of  quadrupeds, 
belonging  to  the  order  of  primates.  All  the  teeth  are  eredt, 
pointed,  near  each  other ;  and  the  fird  four  are  equal. 
The  fore-feet  have  the  toes  connected  by  a  membrane  ex¬ 
panded  into  a  kind  of  wings  by  which  the  creature  is  en¬ 
abled  to  fly.  There  are  28  fpecies,  of  which  4  are  natives 
of  Britain,  The  mod  remarkable  are, 

1.  The  vnmpyrus ,  vampire,  or  Ternate  bat,  with  large 
canine  teeth  ;  four  cutting  teeth  above,  the  fame  below ; 
fliarp  black  nofe  ;  large  naked  ears  ;  the  tongue  is  pointed, 
terminated  by  fharp  aculeated  papillae  ;  talons  very  crooked, 
drong,  and  compreffed  fidewile  ;  no  tail :  the  membrane 
divided  behind  quite  to  the  rump  :  head  of  a  dark  ferrugi¬ 
nous  colour  ;  on  the  neck,  fhoulder,  and  under-fide,  of  a 
much  lighter  and  brighter  red  ;  on  the  back  the  hair 
fhorter,  dufky,  and  fmooth  :  the  membranes  of  the  wings 
dufky.  They  vary  in  colour  ;  fome  being  entirely  of  a  red- 
difh  brown,  others  dufky. 

•  n  ^  nionders  inhabit  Guinea,  Madagafcar,  and  all  the 
1 /lands  from  thence  to  the  remoted  in  the  Indian  Ocean. 
1  hey  fly  in  flocks,  and  perfectly  obfeure  the  air  with  their 
numbers;  they- begin  their  flight  from  one  neighbouring 
lfland  to  another  immediately  on  funfet,  and  return  in 
clouds  from  the  time  it  is  light  till  fun-rife.  They  live  on 
fruits  ;  and  are  fo  fond  of  the  juice  of  the  palm-tree,  that 
they  will  intoxicate  themfelves  with  it  till  they  drop  on  the 
ground.  It  is  mod  likely,  from  the  fize  of  their  teeth,  they 
are  carnivorous.  Mr  Edwards  relates,  that  they  will  dip 
into  the  fea  for  fifh.  They  fwarm  like  bees  ;  hanging  by 
one  another  from  the  trees  in  great  cluders.  The  Indians 
eat  them,  and  declare  the  flefh  to  be  very  good:  they  grow 
excefiively  fat  at  certain  times  of  the  year.  The  French 
who.  live  in  the  Me  de  Bourbon  boil  them  in  their  bouillon, 
to  give  it  a  relifh.  The  negroes  have  them  in  abhorrence. 
Many  are  of  an  enormous  fize  :  Beckman  meafured  one, 
whole  extent  from  tip  to  tip  of  the  wuigs  was  five  feet  four 
inches ;  and  Dampier  another,  which  extended  farther  than 
he  could  reach  with  out-ftretched  arms.  Their  bodies  are 
from  the  fize  of  a  pullet  to  that  of  a  dove  :  their  cry  is 
dreadful,  their  fmell  rank,  their  bite,  refiftance,  and  fierce- 
nets  great,  when  taken. 

The  ancients  had  fome  knowledge  of  thefe  animals.  He- 
rodotns  mentions  certain  winged  wild  beads  like  bats,  that 
mo  efted  the  Arabs  who  collected  the  caffia,  to  fuch  a  de¬ 
gree,  that  they  were  obliged  to  cover  their  faces,  all  but 
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their  eyes,  with  fkins.  It  is  very  probable,  as  M.  de  Bur-  Vcfperdlio, 
fon.  remarks,  it  was  from  fuch  relations  that  poets  formed  '“-y— 
their  fi&ions- of  Harpies. 

Einnseus  gives  this  fpecies  the  title  of  vampyre  ;  con- 
jedhiring  it  to  be  the  kind  which  draws  blood  from  people  ip 
their  deep.  M.  de  Buffon  denies  it ;  aferibing  that  faculty 
omy  to  a  fpecies  found  in  South  America.  But  there  is 
reafon  to  imagine  that  this  third  after  blood  is  not  confined 
to  the  bats  of  one  continent  nor  to  one  fpecies  :  for  Bon- 
tius  and  Nieuhoff  inform  us,  that  the  bats  of  Java  feldom 
fail  attacking  perfons  who  lie  with  their  feet  uncovered, 
whenever  they  can  get  accefs  ;  and  Gumilla,  after  mention- 
ing  a  greater  and  lefs  fpecies  found  on  the  banks  of  the 
Oronoque,  declares  them  to  be  equally  greedy  after  human 
blood.  Perfons  thus  attacked  have  been  known  to  be  near 
palling  from  a  found  deep  into  eternity.  The  bat  is  fo 
dexterous  a  bleeder,  as  to  infmuate  its  aculeated  tongue  in¬ 
to  a  vein  without  being  perceived,  and  then  fuck  the  blood 
till  it  is  fatiated  ;  all  the  while  fanning  with  its  wings,  and 
agitating  the  air  in  that  hot  climate  in  fo  pleafing  a  manner, 
as  to  fling  the  lufFerer  into  a  flill  founder  fleep.  It  is  there¬ 
fore  very  unfafe  to  reft  either  in  the  open  air,  or  to  leave 
open  any  entrance  to  thefe  dangerous  animals  :  but  they  do 
not  confine  themfelves  to  human  blood  ;  for  M.  Condamine 
fays,  that  in  certain  parts  o;  America  they  have  deftroyed 
all  the  great  cattle  introduced  there  by  the  miffionaries* 

See  Plate  DX.  fig.  3. 

2.  The  fpedrum ,  or  fpedlre,  with  a  long  nofe  ;  large 
teeth  ;  long,  broad,  and  upright  ears :  at  the  end  of  the 
nofe  a  long  conic  ere&  membrane,  bending  at  the  end,  and 
flexible  :  hair  on  the  body  cinereous,  and  pretty  long  1 
wings  full  of  ramified  fibres :  the  membrane  extends  from 
hmd  leg  to  hind  leg  ;  no  tail  5  but  from  the  rump  extend 
three  tendons,  terminating  at  the  edge  of  the  membrane. 

By  Seba’s  figure  the  extent  of  the  wiims  are  two  feet  two 
inches  ;  from  the  end  of  the  nofe  to  the  rump,  feven  inches 
and  an  half. 

Inhabits  South  America;  lives  in  the  palm  trees  ;  grows 
very  fat  ;  called  vampyre  by  M.  de  Buffon,  who  fuppofes  it 
to  be  the  fpecies  that  flicks  human  blood  :  but  neither  Pifo, 
nor  any  other  writer  who  mentions  the  fadi,  gives  the  leaf! 
defeription  of  the  kind. 

3.  The  Peruvian  bat  hath  a  head  like  a  pug-dog  ;  large 
flraight-pointed  ears;  two  canine  teeth,  and  t  vo  fmall  cut¬ 
ting  teeth  between  each,  in  each  jaw  :  the  tail  is  inclofed  in 
the  membrane  which  joins-  to  each  hind-lei,  and  is  alfo  fup. 
ported  by  two  long  cartilaginous  ligaments  involved  in 
the  membrane  :  colour  of  the  fur,  iron  grey  :  body  equal 
to  that  of  a  middle-fized  rat :  extent  of  the  wings  two  feet 
live  inches. 

4.  The  nodule  hath  the  nofe  {lightly  bilobated  ;  ears 
fmall  and  rounded  ;  on  the  chin  a  minute  verruca  ;  hair 
reddifh  afh-colour :  length  of  the  rump  two  inches  eight- 
tenths;  tail  one  inch  feven-tenths ;  extent  of  wings  13 
inches.  Inhabits  Great  Britain  and  France  flies  high  in 
fearch  of  food,  not  fkimming  near  the  ground.  A  gentle¬ 
man  informed  Mr  Pennant  of  the  following  fa  &  relating  to 
thofe  animals,  which  lie  was  witnefs  to  :  That  he  faw  taken 
under  the  eaves  of  Queen’s  College,  Cambridge,  in  -one 
night,  1  85  ;  the  fecond  night,  63  ;  the  third  night,  2  5 
and  that  each  that  was  meafured  had  15  inches  extent  of 
wings. 

3.  The  murinus ,  common  bat;  has  a  tail :  the  lips  and 
nofe  are  fimple  ;  and  the  ears  are  fmaller  than  the  head. 

It  inhabits  Europe,  and  is  found  in  Britain.  This  ani¬ 
mal  flies  only  during  the  night,  living  chiefly  on  moths  s 
when  it  lights  on  the  ground  it  is  unable  to  rife  again  till  it 
has  crawled  to  fome  height :  it  remains  torpid  during  win- 
5  ter,. 
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ter,  revives  In  the  beginning  of  the  fprlng,  and  cornea  abroad 
in  the  dufk  of  the  evening.  This  fpecies  is  two  inclres  and 
a  half  long,  when  lull  grown,  and  about  nine  indies  in  ex¬ 
tent  ;  the  fur  is  of  a  nioufe* colour,  tinged  with  reddifh  ;  it 
generally  (kirns'  near  the  ground,  with  an  'uneven  jerking 
flight ;  and  often  feeking  for  gnats  ami  other  aquatic  infc&s, 
fries  clofe  by  the  furface  of  water.  It  breeds  in  the  fummer 
feafon,  and  is  preyed  on  by  owls. 

Bats  arc  very  voracious,  if  proper  food  is  to  be  had  ;  and 
though  moths  and  other  inicdls  be  their  natural  and  com¬ 
mon  food,  yet  if  fiefh,  whether  raw  or  roafled,  frefli  or  cor¬ 
rupted,  comes  in  their  way,  they  devour  it  with  greedniefs. 

In  this  country  they  appear  abroad  early  hi  fpring,  hying 
about  only  in  the  evenings  ;  but  are  fometimes  routed  irom 
their  torpidity  by  a  warm  day  or  two  during  winter,  and 
will  then  "venture  out  in  quell  of  food,  but  recommence  their 
f  ate  of  hybernation  whenever  the  cold  returns  :  I  hey  re¬ 
tire  at  the,  end  of  fummer  into  caves,  ruined  houfes,  or  the 
roofs  and  eaves  of  houfes,  where  they  remain  fufpended  by  the 
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hind  legs,  and  enveloped  in  their  wings,  generally  in  large 
numbers.  Bats  may  be  caught  by  means  .of  the  flower 
cups  of  bnr-dock,  whitened  and  thrown  up  in  the  way  of 
their  flight ;  they  are  attra&ed  by  the  whitenefs,  and  the 
hooks  of  the  bur,  flicking  to  their  membranous  wings,  make 
them  fall  to  the  ground. 

VESSEL,  a  general  name  given  to  the  different  forts 
of  flips  which  are  navigated  on  the  ocean,  or  in  canals 
and  rivers.  It  is,  however,  more  particularly  applied  to 
thofc  of  the  fmalier  kind,  furniflied  with  one  or  two  malts. 
See  Ship. 

VES  FA,  in  pagan  worfhip,  the  fame  with  Cybele.  See 
Cybele. 


the  parifn,  make  rates,  and  take  the  accounts  of  church-  VefuWni. 
wardens,  &c.  ir—* 

VESUV IUS,  a  celebrated  volcano  of  Italy,  fix  miles  eafl 
from  the  city  of  Naples.  This  mountain  has  two  tops;  one 
of  which  only  goes  by  the  name  of  Vefnvius ,  the  other  be¬ 
ing  now  called  Somma  ;  but  Sir  William  Hamilton  is  of 
opinion,  that  the  latter  is  what  the  ancients  called  Vefuvius. 

The  perpendicular  height  of  Vefnvius  is  only  3700  feet,  r 
though  the  afeent  from  the  foot  to  the  top  is  three  Italian  General 
miles.  One  fide  of  the  mountain  is  well  cultivated  and  fer-  description 
tile,  producing  gieat  plenty  of  vines;  but  the  fouth  and  mountain 
weft  Tides  are  entirely  covered  with  cinders  and  afhes  $  while 
a  fulphureous  fmoke  conilantly  iffues  irom  the  top,  fome¬ 
times  attended  with  the  moft  violent  explofions  of  flones,  the 
emiflfion  of  great  ftreams  of  lava,  and  all  the  other  attendants 
of  a  moil:  formidable  volcano.  The  firft  ©f  thefe  eruptions  Acc  *  tof 
recorded  in  hiftory  took  place  in  the  year  79  ;  at  which  the  firft 
time  the  two  cities  of  Pompeii  and  Herculaneum  were  en- eruption  . 
tirely  buried  under  the  flones  and  afhes  thrown  out.  In-f^orded^ 
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credible  mifehier  was  alfo  done  to  the  neighbouring  country, 
and  numbers  of  people  loft  their  lives,  among  whom  was 
Pliny  the  Elder. 

It  is  the  opinion  of  the  bed  judges,  however,  that  this 
eruption  was  by  no  means  the  firft  that  had  ever  happened. 
The  very  ftreets  of  thofe  cities  which  were  at  that  time  over¬ 
whelmed  are  faid  to  be  partly  paved  with  lava.  Since  that 
time  30  different  eruptions  have  been  recorded,  fome  of 
which  have  been  extremely  violent.  In  the  year  1538,  a 
mountain,  three  miles  in  circumference  and  a  quarter  of  a 
mile  in  perpendicular  height,  was  thrown  up  in  the.courfe  of 
one  night.  In  the  year  1 766,  Sir  William  Hamilton,  am- 
-baffador  to  his  Sicilian  Majefty,  began  to.  obferve  the  phe- 
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Vesta  the  Y (turner,  in  paean  worfhip,  the  goddefs  of  nomena  of  this  mountain  ;  and  fince  that  time  the  public  has 
•  „  s.tiim  and  the  filter  been  favoured  with  much  moreexad  and  authentic  accounts 


Fire,  was  the  daughter  of  Saturn  and  Cybele,  and  the  After 
of  Ceres.  She  was  fo  much  in  love  with  chaftity,  that  on 
Jupiter’s  afeending  the  throne  and  offering  to  grant  what¬ 
ever  fhe  afked,  fhe  only  deiired  the  prefervation  of  her  vir¬ 
ginity,  which  ihe  obtained. — Vcfta  was  not  reprefented  in 
her  temple  by  any  image. 

VESTALIA,  in  Roman  antiquity,  a  feftival  celebrated 
in  honour  of  the  goddefs  Vefta,  on  the  $t\i  of  the  ides  of 
June  ;  that  is,  on  the  ninth  of  the  month. 

VESTALS,  among  the  ancient  Romans,  were  priefteffes 
of  the  goddefs  Vefta,  and  had  the  perpetual  fire  committed 
to  their  charge  :  they  were  at  firft  only  four  in  number,  but 
afterwards  increafed  to  fix  ;  and  it  does  not  appear  that 
their  number  ever  exceeded  fix,  among  whom  was  one  fu- 
periorto  the  reft,  and  called  vejlalis  maxima . 

The  veftals  were  cliofen  from  fix  to  ten  years  of  age,  and 
obliged  to  ftri&  continency  for  30  years;  the  firft  10.  of 
which  were  employed  in  learning  the  ceremonies  of  religion, 
the  next  10  in  the  performance  of  them,  and  the  10  laft  in 
teaching  them  to  the  younger  veftals. 

The  habit  of  the  veftals  confiftcd  of  an  head-drefs,  called 
infula ,  which  fat  clofe  to  the  head,  and  from  whence 
hung  certain  laces  called  vitta  ;  a  kind  of  furplice  made  of 
white  linen,  and  over  it  a  purple  mantle  with  a  long  train 
to  it. 

VESTIBLE,  in  architefluse,  a  kind  of  entrance  into  a 
large  building  ;  being  an  open  place  before  the  hall,  or  at 
the  bottom  of  the  flaircafe. 

VES  T  RY,  a  place  adjoining  to  a  church,  where  the 
veftments  of  the  minifter  are  kept  ;  and  alfo  a  meeting  at 
fucli  place,  confifting  of  the  minifter,  church-wardens,  and 
chief  men  of  moft  parifhes,  who  make  a  parifh  veftry  or 
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been  favoured  with  much  more  exa&  and  authentic  accounts 
of  the  various  changes  which  have  taken  place  in  Vefuvius 
than  what  were  to  be  had  before.  .  #  3 

The  firft  great  eruption  taken  notice  of  by  this  gentle- Of  the 
man  was  that  of  1767,  which,  though  very  violent,  was erupuon  in 
mild  in  comparifon  with  that  of  1538.  17  7‘4 

From  this  time  (1767)  Vefuvius  never  ceafed  for  ten  years Nlne  erup- 
to  fend  forth  fmoke,  nor  were  there  many  months  in  which  ittionsfrom 
did  not  throw  out  flones,  fcorice,  and  cinders  ;  which,  in- 176?  to 
creafing  to  a  certain  degree,  were  ufually  followed  by  lava ;  x779« 
fo  that  from  the  year  1767  to  1779  there  were  nine  erup¬ 
tions,  fome  of  them  very  confiderable.  In  the  month  of 
Auguft  that  year,  however,  an  eruption  took  place,  which, 
for  its  extraordinary  and  terrible  appearance,  may  be  rec¬ 
koned  among  the  molt  remarkable  ot  any  recorded  concern¬ 
ing  this  or  any  other  volcano.  b  j  S' 

.During  the  whole  month  of  July  the  mountain  continued  Account  of 
in  a  ft  ate  of  fermentation.  Subterraneous  explofions  andthe  ^reat 
rumbling  noifes  were  heard  ;  quantities  of  fmoke  were ^l‘Puon  4 
thrown  up  with  great  violence,  fometimes  with  red-hot  '/y* 
Rones,  fcorias,  and  afhes  ;  and  towards  the  end  of  the  month 
thefe  fymptoms  increafed  to  inch  a  degree  as  to  exhibit,  in 
the  night  time,  the  moft  beautiful  fire  works  that  can  be 

imagined.  * 

On  Thurfday  5th  Auguft  the  volcano  appeared,  molt 
violently  agitated;  a  white  and  fulphureous  fmoke  lflued 
continually  and  impetuoufly  from  its  crater,  one  pn  eem 
in^  to  impel  another  ;  fo  that  a  mafs  oi:  them  was  loon  ac¬ 
cumulated",  to  appearance,  foui  times  the  height  and  fize  of 
the  volcano  itfelf.  Thefe  clouds  of  fmoke  were  exceecingly 
white,  fo  that  the  whole  refemhled  an  immenfe  accumula¬ 
tion  of  bales  of  the  whiteft  cotton-  In  the  nud  t  o.  this 
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meeting.  By  cuftom  there  are  feleft  veftries,  being  a  cer-  very  white  fmoke,  vafl  qua.nt‘t1^ f°  ‘  feeV*  and’a  quantity 
tain  number  of  perfons  chofen  to  have  the  government  of  were  thrown  up  to.  the  heigi  ?  ^  of 
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of  liquid  lava,  feem'ngly  very  heavy,  was  lifted  up  juft  high 
'  enough  to  clear  the  rim  of  the  crater,  and  take  its  way  down 
the  tides  of  the  mountain.  This  lava,  having  run  violently 
for  feme  hours,  fuddenly  ceafed,  juft  before  it  had  reached 
the  cultivated  parts  of  the  mountain,  near  four  miles  from 
the  fpot  whence  it  iffued.  The  heat,  all  this  day,  was  in¬ 
tolerable  at  the  towns  of  Somma  and  Ottaiano  ;  and  was 
fenfibly  felt  at  Palma  and  Lauri,  which  are  much  farther 
off.  Reddifh  afhes  fell  fo  thick  on  the  two  former,  that 
the  air  was  darkened,  fo  that  obje&s  could  not  be  diftin- 
guifhed  at  the  diftance  of  ten  feet.  Long  filaments  of  a 
vitrified  matter,  like  fpun  glafs,  were  mixed,  and  fell  with 
thefe  aihes  ;  feveral  birds  in  cages  were  fnffocated,  and  the 
leaves  oc  the  trees  in  the  neighbourhood  of  Somma  were 
covered  with  white  and  very  corroftve  fait. 

About  12  at  night,  on  the  7 tb,  the  fermentation  of  the 
mountain  feemed  greatly  to  increafe.  Our  author  was 
watching  the  motions  of  the  volcano  from  the  mole  at  Na¬ 
ples,  which  has  a  full  view  of  it.  Several  glorious  pidu- 
refque  effedls  had  been  cbfcrved  from  the  refiedion  of  the 
deep  red  fire  within  the  crater  of  Vefuvius,  and  which 
mounted  high  amongft  thofe  huge  clouds  on  the  top  of  it : 
when  a  fummer  ftorm,  called  in  that  country  a  tropea ,  came 
on  fuddenly,  and  blended  its  heavy  watery  clouds  with  the 
fulphureous  and  mineral  ones,  which  were  already  like  fo 
many  other  mountains  piled  up  on  the  top  of  the  volcano. 
At  this  moment  a  fountain  of  fire  was  (hot  up  to  an  incre¬ 
dible  height,  calling  fo  bright  a  light,  that  the  fmalleft 
objeds  were  clearly  diftinguiihable  at  any  place  within  fix 
miles  or  more  of  Vefuvius.  The  black  ftormy  clouds,  paf- 
fing  fwiftly  over,  and  at  times  covering  the  whole  or  a  part 
cf  the  bright  column  of  fire,  at  other  times  clearing  away 
and  giving  a  full  view  of  it,  with  the  various  tints  produced 
by  its  reverberated  light  on  the  white  clouds  above  in  con¬ 
trail  with  the  pale  fialhes  of  forked  lightning  that  attended 
the  tropea,  formed  fuch  a  feene  as  no  power  of  art  can  ex- 
prefs.  One  of  his  Sicilian  majefty’s  gamekeepers,  who  was 
out  in  the  fields  near  Ottaiano  whilft  this  ftorm  was  at  its 
height,  was  furprifed  to  find  the  drops  of  rain  feald  his  face 
^nd  hands ;  a  phenomenon  probably  occafioned  by  the 
clouds  having  acquired  a  great  degree  of  heat  in  palling 
through  the  above  mentioned  column  of  fire. 

On  the  8/£  the  mountain  was  quiet  till  towards  fix  o’clock 
in  the  evening,  when  a  great  fmoke  began  to  gather  over 
its  crater;  and  about  an  hour  after  a  rumbling  fubterraneous 
noife  was  heard  in  the  neighbourhood  of  the  voleano ;  the 
ufual  throws  of  red-hot  Hones  and  fcorise  began  and  increa¬ 
sed  every  inftant.  The  crater,  viewed  through  a  telefcope, 
feemed  much  enlarged  by  the  violence  of  lail  night’s  explo- 
fions,  and  the  little  mountain  on  the  top  was  entirely  gone. 
About  nine  o’clock  a  moll  violent  report  was  heard  at 
Portici  and  its  neighbourhood,  which  Ihook  the  houfes  to 
fuch  a  degree  as  made  the  inhabitants  run  out  into  the 
ftreets.  Many  windows  were  broken,  and  walls  cracked  by 
the  concufiion  of  the  air  on  this  occafion,  though  the  noife 
was  but  faintly  heard  at  Naples.  In  an  inftant  a  fountain 
of  liquid  tranlparent  fire  began  to  rife,  and  gradually  in- 
creafmg,  arrived  at  laft  at  the  amazing  height  of  ten  thou¬ 
sand  feet  and  upwards.  Puffs  of  fmoke,  as  black  as  can 
polfibiy  be  imagined,  fucceeded  one  another  haftily,  and  ac¬ 
companied  the  red-hot,  tranfparent,  and  liquid  lava,  inter¬ 
rupting  its  fplendid  brightnefs  here  and  there  by  patches  of 
the  darkeft  hue.  Within  thefe  puffs  of  fmoke,  at  the  very 
moment  of  emiffion,  a  bright  bat  pale  cledlrieal  fire  was  ob- 
ferved  playing  brilkly  about  in  zig-zag  lines.  The  wind 
was  fouth-weft,  and,  though  gentle,  was  fufficient  to  carry 
thefe  puffs  of  fmoke  out  of  the  column  of  fire  ;  and  a  collec¬ 
tion  ot  them  by  degrees  formed  a  black  and  extenfive  cur- 
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tain  behind  it  ;  in  other  parts  of  the  iky  it  was  perfedlly  Vefm  t*. 
clear,  and  the  liars  bright.  The  fiery  fountain,  of  fuch  im-  1  * 

menfe  magnitude,  on  the  dark  ground  juft  mentioned,  made 
the  fineft  contrail  imaginable  ;  and  the  blaze  of  it  refie&ed 
from  the  lurface  of  the  fea,  which  was  at  that  time  perfedl* 
ly  fmooth,  added  greatly  to  this  ftiblime  view. 

The  lava,  mixed  with  Hones  and  fcoria,  having  rifen  to 
the  amazing  height  already  mentioned,  was  partly  directed 
by  the  wind  towards  Ottaiano,  and  partly  falling,  Hill  red- 
hot  and  liquid,  upon  the  top  of  Vefuvius,  covered  its  whole 
cone,  part  of  that  of  the  fummit  of  Somma,  and  the  valley 
between  them.  The  falling  matter,  being  nearly  as  infla* 
med  and  vivid  as  that  which  was  continually  ilfuing  frefti 
from  the  crater,  formed  with  it  one  complete  body  of  fire, 
which  could  not  be  lefs  than  two  miles  and  a  half  in  breadth, 
and  of  the  extraordinary  height  above  mentioned,  call  a 
heat  to  the  diftance  of  at  leaft  fix  miles  round.  The  hrufti- 
wood  on  the  mountain  of  Somma  was  foon  in  a  blaze,  and 
the  flame  of  it  being  of  a  different  colour  from  the  deep  red 
of  the  matter  thrown  out  by  the  volcano,  and  from  the 
filvery  blue  of  the  eledlrical  fire,  Hill  added  to  the  contrail  of 
this  ir.oft  extraordinary  feene. 

The  black  cloud,  increafmg  greatly,  once  bent  towards  Na¬ 
ples,  and  threatened  the  city  with  fpeedy  deftrudlion  ;  for  it 
was  charged  with  eledlrical  fire,  which  kept conftantly  darting 
about  in  bright  zig  zag  lines.  This  fire,  however,  rarely 
quitted  the  cloud,  but  ufually  returned  to  the  great  column 
of  fire  whence  it  proceeded ;  though  once  or  twice  it  was 
Seen  to  fall  on  the  top  of  Somma,  and  fet  fire  to  Some  dry 
grafs  and  bullies.  Fortunately  the  wind  carried  back  the 
cloud  juft  as  it  reached  the  city,  and  had  begun  to  occafion 
great  alarm.  The  column  of  fire,  however,  Hill  continued, 
and  diffufed  fueh  a  ftrong  light,  that  the  moll  minute  ob¬ 
jects  could  be  difeerned  at  the  diftance  of  ten  miles  or  more 
from  the  mountain.  Mr  Morris  informed  our  author,  that 
at  Sorrento,  which  is  twelve  miles  diftant  from  Vefuvius, 
he  read  the  title-page  of  a  book  by  that  volcanic  light.  g 

All  this  time  the  miferable  inhabitants  of  Ottaiano  were  D’ftrefs  of 
involved  in  the  utraoft  diftrefs  and  danger  by  the  ftiowers  of  the  inhale 
Hones  which  fell  upon  them,  and  which,  had  the  eruption  tints  of 
continued  for  a  longer  time,  would  moll  certainly  have  re- Ottaiano* 
duced  their  town  to  the  fame  fituation  with  Herculaneum 
and  Pompeii.  The  mountain  of  Somma,  at  the  foot  of 
which  the  town  of  Ottaiano  is  fituated,  hides  Vefuvius  from 
the  view  of  its  inhabitants  ;  fo  that  till  the  eruption  became 
confiderable  it  was  not  vifible  to  them.  On  Sunday  night, 
when  the  noife  increafed,  and  the  fire  began  to  appear  above 
the  mountain  of  Somma,  many  of  the  inhabitants  flew  to  the 
churches,  and  others  were  preparing  to  quit  the  town,  when 
a  fudden  and  violent  report  was  heatd ;  foon  after  which 
they  found  themfeives  involved  in  a  thick  cloud  of  fmoke 
and  afhes ;  a  horrid  clafhiug  noife  was  heard  in  the  air,  and 
prefently  fell  a  vaft  fhower  of  ftones  and  large  pieces  of 
fcoriae,  lome  of  which  were  of  the  diameter  of  feven  or  eight 
feet,  which  mull  have  weighed  more  than  a  hundred  pounds 
before  they  were  broken,  as  fome  of  the  fragments  which 
Sir  William  Hamilton  found  in  the  ftreets  flill  weighed  up¬ 
wards  of  60  pounds.  When  thefe  large  vitrified  maffes 
cither  ftruck  agaiuft  one  another  in  the  air,  or  fell  on  the 
ground,  they  broke  in  many  pieces,  and  covered  a  large 
fpace  of  ground  with  vivid  fparks  of  fire,  which  communi¬ 
cated  their  heat  to  every  thing  that  was  combuftible. 

Thefe  maffes  were  formed  of  the  liquid  lava  ;  the  exterior 
parts  of  which  were  become  black  and  porous  by  cooling  in 
their  fall  through  fuch  a  vaft  fpace  ;  whilft  the  interior  parts, 
lefs  expoied,  retained  an  extreme  heat,  and  were  perf<?6Uy 
red. 

Jn  an  inftant  the  town  and  country  about  it  was  011  fire  in 
4  N  many 
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many  parts,  for  there  were  fcveral  draw  huts  in  the  vine¬ 
yards,  which  had  been  erected  for  the  watchmen  of  the 
grapes  ;  all  of  which  were  burnt.  A  great  magazine  of 
wood  in  the  heart  of  the  town  was  all  in  a  blaze  ;  and  had 
there  been  much  wind,  the  flames  mull  have  (bread  nniver- 
fally,  and  all  the  inhabitants  would  have  been  burnt  in  their 
hordes  ;  for  it  was  impoflible  for  them  to  flir  out.  Some, 
who  attempted  it  with  pillows,  tables,  chairs,  the  tops  of 
wine  calks,  & c.  on  their  heads,  were  either  knocked  down 
or  foon  driven  back  to  their  clofe  quarters  under  arches 
and  in  the  cellars  of  their  houfes.  Many  were  wounded, 
but  only  two  perions  died  of  their  wounds. 

To  add  to  the  horror  of  the  fcene,  incefffint  volcanic 
lightning  was  whifking  about  the  black  cloud  that  furround- 
ed  them,  and  the  fulphureous  imell  and  heat  would  fcarcely 
allow  them  to  draw  their  breath.  In  this  dreadful  fituation 
they  remained  about  25  minutes,  when  the  volcanic  llorm 
ceafed  all  at  once,  and  Vefuvius  remained  tullen  and  blent. 

Some  time  after  the  eruption  had  ceafed,  the  air  continu¬ 
ed  greatly  impregnated  with  ele&rical  matter.  The  duke 
of  Cottofiano  told  our  author,  that  having,  about  half  an 
hour  after  the  great  eruption  had  ceafed,  held  a  Leyden 
bottle,  armed  with  a  pointed  wire,  out  at  his  window  at 
Naples,  it  loon  became  confiderably  charged.  But  whilft 
the  eruption  was  in  force,  its  appearance  was  too  alarming 
to  allow  one  to  think  of  fueh  experiments. — hie  'was  in¬ 
formed  alfo  by  the  prince  of  Monte  Mileto,  that  his  fon, 
the  duke  of  Popoli,  who  was  at  Monte  Mileto  the  8th  of 
Auguft,  had  been  alarmed  by  the  fhowerot  cinders  that  fell 
there  ;  fonie  of  which  he  had  fent  to  Naples  weighing  two 
ounces  ;  and  that  ftones  of  an  ounce  weight  had  fallen  upon 
an  eftate  of  his  ten  miles  farther  off.  Monte  Mileto  is  about30 
miles  from  the  volcano.  The  Abbe  Cagliani  alfo  related, 
that  his  lifter,  a  nun  in  a  convent  at  Manfredonia,  had  written 
to  inquire  alter  him,  imagining  that  Naples  muft  have  been 
deftroyed,  when  they,  at  fo  great  a  diftance,  had  been  alarm¬ 
ed  by  a  fliower  ot  afhes  which  fell  on  the  city  at  eleven 
o’clock  at  night,  fo  much  as  to  open  all  the  churches,  and 
go  to  prayers.  As  the  great  eruption  happened  at  nine 
o’clock,  thefe  afhes  muft  have  travelled  an  hundred  miles  in 
the  fpace  of  two  hours. 

Nothing  could  be  more  difmal  that!  the  appearance  of 
Ottaiano  after  this  eruption.  The  houfes  were  unroofed, 
half  buried  under  the  black  fcorioe  and  afhes;  all  the  win¬ 
dows  towards  the  mountain  were  broken,  and  fome  of  the 
houfes  themfelves  burnt ;  the  ilreets  choked  up  with  afhes, 
in  fome  narrow  places  not  leis  than  four  feet  thick  ;  and  a 
few  of  the  inhabitants  who  had  juft  returned,  were  employ¬ 
ed  in  clearing  them  away,  and  piling  them  up  in  hillocks, 
to  get  at  their  ruined  houfes.  The  palace  of  the  prince  of 
Ottaiano  is  fituated  on  an  eminence  above  the  town,  and 
nearer  the  mountain.  The  fteps  leading  up  to  it  were  deep¬ 
ly  covered  with  volcanic  matter ;  the  roof  was  totally  de- 
ftroyed,  and  the  windows  broken,  but  the  houfe  itlelf,  be¬ 
ing  flrongly  built,  had  not  differed  much* 

A11  incredible  number  of  fragments  of  lava  were  thrown 
out  during  the  eruption,  fome  of  which  were  of  immenfe 
magnitude.  The  largefl  meafured  by  Sir  William  Hamil¬ 
ton  was  108  feet  in  circumference  and  17  in  height. 
This  was  thrown  at  leaft  a  quarter  of  a  mile  clear  of  the 
mouth  of  the  volcano.  Another,  66  feet  in  circumference 
and  19  in  height,, being  nearly  of  a  fpherical  figure,  was 
thrown  out  at  the  fame  time,  and  lay  near  the  former. 
This  laft  had  the  marks  of  being  rounded,  nayalmoft  polifh- 
ed,  by  continual  rolling  in  torrents  or  on  the  fea*fhore.  Our 
author  conje&ures  that  it  might  be  a  fpherical  volcanic  fait, 
filch  as  that  of  45  feet  in  circumference  mentioned  by  M, 
de  St  Fond;  in  his  Treatife  of  Extinguifhed  Volcanoes*  A 
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third  of  1 6  feet  in  height  and  92  in  circumference  was  thrown 
much  farther,  and  lay  in  the  valley  between  Vefuvius  and  . 
the  Hermitage.  It  appeared  alfo,  from  the  large  fragments  t 
that  furrounded  this  rpafs,  that  it  had  been  much  larger 
while  in  the  air. 

Vefuvius  continued  to  emit  fmoke  for  a  confideraHe  time 
after  this  great  eruption,  fo  that  our  author  was  apprehen- 
five  that  another  would  foon  enfue  ;  but  from  that  time 
nothing  comparable  to  the  above  lia3  taken  place.  From 
the  time  of  this  great  eruption  to  the  year  1786  our  au¬ 
thor  kept  an  exa&  diary  of  the  operations  of  Vefuvius,  with 
drawings,  fhowing,  by  the  quantity  of  fmoke,  the  degree  of 
fermentation  within  the  volcano.  The  operations  of  the 
fubterraneous  fire,  however,  appear  to  be  very  capricious 
and  uncertain.  One  day  there  will  be  the  appearance  of  a 
violent  fermentation,  and  the  next  every  thing  will  be  calm¬ 
ed  ;  but  whenever  there  has  been  a  confiderable  eje&ion  of 
fcorise  and  cinders,  it  has  been  aconftant  obfervation,  that  the 
lava  foon  made  its  appearance,  either  by  boiling  over  the  cra¬ 
ter,  or  forcing  its  way  through  the  crevices  in  the  conical 
part  of  the  mountain.  An  eruption  took  place  in  the  17f 
month  of  November  1784,  and  continued  for  fome  time, Eruption 
but  without  being  accompanied  with  any  extraordinary  cir-m  *7&4* 
climftance.  13 

Since  that  time  there  have  been  no  remarkable  eruptions 
of  this  volcano,  at  leaft  none  that  have  been  properly  authen-  tQ  tf5e  prc< 
ticated  ;  though,  indeed,  Sir  William  Hamilton  obferves,  fent  time, 
that  the  inhabitants  of  Naples  in  general  pay  fo  little  atten¬ 
tion  to  the  operations  of  this  volcano,  that  many  of  its  erup¬ 
tions  pafs  unnoticed  by  at  leaft  two-thirds  of  them. 

VETCH,  in  botany.  SeeViciA. 

VETERAN,  among  the  ancient  Romans,  an  appellation 
given  to  a  foldier  grown  old  in  the  fervice,  or  who  had  made 
a  certain  number  of  camoaigns. 

VETERINARY  art.  See  Farriery. 

VEXILLUM,  in  botany ;  the  upper  petal  of  a  pea- 
bloom,  or  butterfly-fhaped  flower,  which  is  generally  larger 
than  any  of  the  others. 

VI ALES,  in  mythology,  a  name  given  among  the  Ro¬ 
mans  to  the  gods  who  had  the  care  and  guard  of  the  road3 
and  highways. 

VIATICUM,  in' Roman  antiquity,  an  appellation  given 
in  common  to  all  officers  of  any  of  the  magiftratts  y  as  lidorss 
accerji ,  feribes ,  criers. 

VIBEX,  is  fometimes  ufed,  by  phyficians,  for  a  black 
and  blue  fpot  in  the  fkin  occafioned  by  an  afflux  or  extrava- 
fation  of  blood. 

VIBRATION,  in  mechanics,  a  regular,  reciprocal  mo¬ 
tion  of  a  body,  as  a  pendulum. 

VIBURNUM,  in  botany  ;  a  genus  of  plants  of  the  clafs 
pentandria ,  order  trigynia ,  and  in  the  natural  fyflem  arranged 
under  the  43d  order,  dumofa.  The  calyx  is  quinquepartite 
and  above  ;  the  corolla  divided  into  five  lacinios  ;  the  fruit  a 
monofpermous.  berry.  There  are  19  fpecies  ;  two  of  which* 
the  luntana  and  opulus ,  are  natives  of  Britain.  1.  The  lan - 
tana,  common  viburnum,  wayfaring,  or  pliant  meally  tree* 
riles  with  a  woody  ftem,  branching  twenty  feet  high,  ha¬ 
ving  very  pliant  fhoots  covered  with  a  light ifh  brown  bark  ; 
large  heart-fhaped,  veined,  lerrated  leaves,  white  and  hoary 
underneath  ;  and  the  branches  terminated  by  umbels  of 
white  flowers,  fucceeded  by  bunches  of  red  berries,  &c* 

2.  The  opultiSy  or  gelder  rofe  ;  confiding  of  two  varieties*, 
one  with  flat  flowers,  the  other  globular.  The  Former  grows 
eighteen  or  twenty  feet  high,  branching  oppolite,  of  an.  ir- 
regular  growth,,  and  covered  with  a.whitifh  bark;  large 
lobated  or  three-lobed  leaves  011  glandulofe  foot-ftalks* 
and  large  flat  umbels  ot  white  flowers  at  the  ends  of  the 
branches,  fucceeded  by  red  berries.  The  latter  grows  fifteen 
1  or 
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Vicar  or  eighteen  feet  high,  branching  like  the  other,  garniffied 
.  11.  with  large  lobated  or  three-lobed  leaves,  on  glandular  foot- 
Vtdim.  ancj  iarge  globular  umbels  or  white  flowers  at  the 

ends  of  the  branches,  in  great  abundance.  This  tree  when 
111  bloom  exhibits  a  Angularly  fine  appearance  :  the  flowers, 
though  fmall,  are  colle&ed  numeroufly  into  large  globular 
umbels  round  like  a  ball ;  hence  it  is  fometimes  called  fnonv * 
ball-trees.  3.  The  tinus,  common  lauruftinus,  or  evergreen 
viburnum  ;  grows  eight  or  ten  feet  high  or  more,  branch¬ 
ing  numeroufly  from  the  bottom  upwards,  afluming  a  clofe 
buffiy  growth,  with  the  branches  fomewhat  hairy  and  glandu- 
lous  ;  very  clofely  garnifhed  with  oval,  wholly  entire  leaves, 
of  a  flrong  green  colour,  placed  in  pairs  oppofite ;  and 
whitifh  and  red  flowers,  cohered  numeroufly  in  large  um¬ 
bellate  clufters  all  over  the  plant,  at  the  fides  and  ends  of 
the  branches,  from  January  until  March  or  April,  exhibit¬ 
ing  a  moil  beautiful  appearance.  There  are  a  great  many  va¬ 
rieties.  All  the  different  fpecies  of  viburnum,  both  decidu¬ 
ous  and  evergreen  kinds,  being  of  the  tree  kind,  are  woody 
and  durable  in  root,  flem,  and  branches.  They  may  all 
be  propagated  by  layers ;  and  are  of  fuch  hardy  tempera¬ 
ture,  as  to  grow  freely  in  the  open  ground  all  the  year,  in 
fhrubberies,  and  other  hardy  plantations. 

VICAR,  a  perfon  appointed  as  deputy  to  another,  to 
perform  his  functions  in  his  ab fence,  and  under  his  autho¬ 
rity. 

Vicar,  in  the  canon-law,  denotes  a  prieft  of  a  parifh,  the 
predial  tithes  whereof  are  impropriated  or  appropriated  ; 
that  is,  belong  either  to  a  chapter,  religious  houfe,  &c.  or 
to  a  layman  who  receives  them,  and  only  allows  the  vicar 
the  fmall  tithes,  or  a  convenient  falary.  See  the  article 
Parson  and  Vicar . 

VICE,  in  ethics,  is  ordinarily  defined  an  ele&ive  habit, 
denoting  either  an  excels  or  defed  from  the  juft  medium 
wherein  virtue  is  placed. 

Vice,  in  fmithery  and  other  arts  converfant  in  metals, 
a  machine  or  inllrument  ferving  to  hold  faft  any  thing  they 
are  at  work  upon,  whether  it  is  to  be  beat,  filed,  or  rivetted. 

Vice  is  alfo  ufed  in  the  compofition  of  divers  words  to 
denote  the  relation  of  fomething  that  comes  inftead  or  in 
the  place  of  another  ;  as  vice-admiral,  vice-chancellor,  &c. 
are  officers  who  take  place  in  the  abfence  of  admirals,  Sec. 

VICEROY,  a  governor  of  a  kingdom,  who  commands 
in  the  name  and  inftead  of  a  king,  with  full  and  fovereign 
authority. 

VICiA,  in  botany  :  A  genus  of  plants  of  the  clafs  dtadel- 
phia,  and  order  of  decandria ;  and  in  the  natural  fyfiem  arran¬ 
ged  under  the  3  2d  order,  Papilionacea.  The  fiigma  is  bearded’ 
trail fverfely  on  the  lower  fide.  Fhere  are  20  fpecies,  7  of 
which  are  natives  of  Britain.  The  moil:  important  of  tliefe 
are,  1.  Th efutiva,  common  vetch,  or  tare.  *  The  ftalks  are 
round,  weak,  blanched,  about  two  feet  long.  Pinnae  five 
or  fever,  pair,  a  little  hairy,  notched  at  the  end.  Stipuke 
dentated.  Flowers  light  and  dark  purple,  on  fhort  pedicles, 
generally  two  together  ;  pods  ere&  ;  feeds  black.  It  is 
known  to  be  an  excellent  fodder  for  horfes.  2.  The  cracca9 
tufted  vetch.  It  has  a  Item  branched,  three  or  four  feet 
long.  Leaves  pinnated ;  pinnae  generally  ten  or  twelve 
pair,  lance- fhaped,  downy.  Stipulac  entire.  Flowers  purple, 
numerous,  pendulous,  in  imbricated  fpikes.  It  is  alfo  rec¬ 
koned  an  excellent  fodder  for  cattle.  3.  The  fab  a,  or  com- 
mon  garden  bean.  It  is  a  native  of  Egypt.  It  is  too  well 
known  to  require  defeription. 

VICISSITUDE,  the  regular  fucceflion  of  one  thing 
after  another ;  as  the  viciffitude  of  day  and  night,  of  the 
leafons,  See. 

VICTIM,  denotes  a  facrifice  offered  to  fome  deity,  of 


a  living  creature,  as  a  man  or  bead,  which  is  flain  to  r.ppcafe  Vi&ar 
his  wrath,  or  to  obtain  fome  favour.  I! 

VICTOR  (Sextus  Aurelius),  a  Roman  hiftorian,  who  V|e^na>  t 
flourifhed  under  the  emperors  Conftantius  and  Julian  ;  as  we 
learn  from  many  paflages  in  his  own  writings,  and  alfo  from 
Ammianus  Marcellinus.  This  hiftorian  relates,  that  Cort- 
ftantius  made  him  conful,  and  honoured  him  with  a  brazen 
ftatue,  on  account  of  his  excellent  qualifications  ;  although, 
as  he  owns  of  himfelf,  he  was  born  in  an  obfeure  village,  and 
of  poor  and  illiterate  parents.  Lt  is  commonly  believed 
that  he  was  an  African  :  it  is  certain,  that  he  dwells  much 
upon  the  praifes  of  that  country,  which  he  calls  the  glory 
of  the  earth  ;  decus  terrarurn .  Two  books  of  his  are  extant 
in  the  hiftorical  way  :  one  De  viris  illujlribus  urbis  Roma  ; 
the  other,  De  Cafaribus  ;  to  which  is  prefixed  Libellus  de 
origine  gentis  Romana .  The  whole  makes  an  abridged  lii- 
ftory  of  Rome,  from  its  foundation  down  to  the  reign  of 
Julian  inclusive. 

VICTORY,  the  overthrown  or  defeat  of  an  enemy  in 
war  or  combat. 

Victory,  in  pagan  worffiip,  is  reprefeuted  by  ITefiod  as 
the  daughter  of  Styx  and  Pallas  ;  and  Varro  calls  her  the 
daughter  of  Heaven  and  Earth.  The  Romans  created  a 
temple  to  her,  where  they  prayed  to  the  gods  to  give  fuc- 
cefs  to  their  arms.  They  painted  her  in  the  form  of  a  wo¬ 
man,  clad  in  cloth  of  gold.  In  fome  medals,  Hie  is  repre- 
fented  with  wings  flying  through  the  air,  holding  a  laurel 
crown  in  one  hand  and  a  palm  in  the  other  ;  but  in  other 
medals,  file  is  feen  ftanding  upon  a  globe,  with  the  fame 
crown  and  branch  of  palm. 

VIDA  (Marcus  Plferonymus),  biffiop  of  Alva,  in 
Mountferrat,  and  one  of  the  moil  excellent  Latin  poets 
that  have  appeared  fince  the  Auguftan  age,  was  born  at 
Cremona  in  1470.  Having  diftinguiffied  himfelf  by  his 
learning"  and  tafte  for  literature,  he  was  made  bifhop  of  Al¬ 
va  in  1952.  After  continuing  two  years  with  pope  Cle¬ 
ment  VII.  at  Rome,  he  went  to  refide  upon  his  fee  ;  where, 
for  30  years,  he  performed  all  the  offices  of  a  good  bifhop 
and  a  good  man  ;  and  though  he  was  mild,  gentle,  and  full 
of  goodnefs,  he  was  fo  far  from  wanting  fpirit,  that  when 
the  city  of  Alva  wasbefieged  by  the  French,  he  ufed  all  pof- 
fible  means  to  prevent  its  being  given  up,  by  ftrenuoufly* ex¬ 
horting  the  people,  and,  when  provifions  were  icarce,  by 
fupplying  them  at  his  own  expence.  His  poetics,  and 
poem  on  the  filk-worm,  pafs  for  his  mafterpiece  ;  his  poem 
on  the  game  of  chefs  is  alio  greatly  admired.  He  alfo 
wrote  hymns,  eclogues,  and  a  poem  entitled  Chrifliados 
in  fix  books ;  all  which  aie  in  Latin,  and  have  gain¬ 
ed  him  a  great  reputation.  His  works  in  profe  confift  of 
dialogues,  fynodical  conftitutions,  letters,  and  other  pieces. 

He  died  in  1566,  foon  after  his  being  made  biffiop  of  Cre¬ 
mona. 

VIENNA,  the  capital  of  the  circle  of  Auftria,  in  Ger¬ 
many,  and  of  the  whole  German  empire,  is  the  place  where 
the  emperor  refides.  The  city  itfelf  is  not  of  very  great  ex¬ 
tent ;  nor  can  it  be  enlarged,  it  being  limited  by  a  very  flrong 
fortification  ;  but  it  is  very  populous.  The  ftreets,  in  gen£ 
ral,  are  narrow,  and  the  houfes  built  high.  Some  of  the  public 
buildings  are  magnificent ;  but  they  appear  externally  to  no 
great  advantage,  on  account  of  the  narrovvnefs  of  the  ftreets. 

The  chief  of  them  are  the  imperial  palace,  the  library,  and 
the  mufeum;  the  palaces  of  the  princes  Lichtenftein,  Eugene, 

See.  Vienna  was  twice  ineffe&ually  befieged  by  the  Turks  ; 
namely,  in  1589  and  1683.  At  the  latter  period,  the  fiege 
was  raifed  by  John  Sobieflci,  king  of  Poland,  who  totally- 
defeated  the  I  urkiffi  army  before  the  walls  of  this  place. 

There  is  no  great  danger  that  Vienna  will  ever  again  be  fub- 
4^2  je&ed 
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je£ted  to  the  inconveniences  of  a  liege.  Yet,  in  cafe  this 
Ihould  happen,  a  meafure  has  been  taken,  which  will  prevent 
the  neceffity  of  deftroying  the  fuburbs  ;  namely,  no  houfes 
without  the  walls  are  allowed  to  be  built  nearer  to  the  glacis 
than  600  yards  ;  fo  that  there  is  a  circular  field  of  that 
breadth  all  round  the  town,  which,  exclufive  of  the  advan¬ 
tage  above-mentioned,  has  a  vety  beautiful  and  falutary  effe&. 
Thefe  magnificent  fuburbs,  and  the  town  together,  are  faid 
to  contain  above  300,000  inhabitants  ;  yet  the  former  are 
not  near  fo  populous,  in  proportion  to  their  fize,  as  the 
town  ;  becaufe  many  houfes  in  the  fuburbs  have  extenfive 
gardens  belonging  to  them,  and  many  families,  who  live  du¬ 
ring  the  winter  within  the  fortifications,  fpend  the  fummer 
in  the  fuburbs.  The  cathedral  is  built  of  fre6ftone,  is  1 14 
yards  long,  and  48  broad,  and  the  fteepie  is  447  feet  high. 
Inftead  of  a  weather-cock  there  was  a  Turkifh  crefcent,  in 
memory  of  the  fiege  in  1589  ;  but,  after  the  fecond  liege  in 
1683,  they  changed  it  for  a  golden  crofs,  which  three  months 
after  was  thrown  down  by  a  ftorm.  At  prefent  there  is  a 
black  fpread  eagle,  over  which  is  a  gilded  crofs.  Joining  to 
this  church  is  the  archbifhop’s  palace,  the  front  of  which  is 
very  fine.  The  univerfity  had  feveral  thoufand  fludents,  wlio, 
when  this  city  wras  bdieged,  mounted  guard,  as  they  did 
alfo  in  1741.  Befide  this,  there  is  the  academy  of  Lower 
Auflria  ;  and  the  archducal  library  is  much  frequented  by 
foreigners,  as  it  contains  above  1 00,000  printed  books,  and 
lc,coo  manuferipts.  The  academy  of  painting  is  remark¬ 
able  for  the  fine  pi&ures  it  produces.  The  archducal  trea- 
fuiy,  and  a  cabinet  of  curiofities  of  the  houfe  of  Auftria, 
are  great  rarities.  The  inhabitants,  in  general,  live  in  a 
fplendid  manner  ;  and  people  of  diftin&ion  have  all  forts  of 
wines  at  their  tables,  which  they  are  very  free  with  to 
foreigners.  There  is  a  fort  of  harbour  on  the  Danube,  where 
there  are  magazines  of  naval  ftores,  and  (hips  have  been  fitted 
out  to  ferve  on  that  river  againft  the  Turks.  Vienna  is  an 
archbifhop’s  fee.  It  is  feated  at  the  place  where  the  river 
Vienna,  or  Wien,  falls  into  the  Danube,  30  miles  well  of 
Prefburgh,  350  north- north-ealt  of  Rome,  320  fouth-eaft  by 
fouth  of  Amfterdam,  565  eaft  of  Paris,  and  680  eaft-fouth- 
tail  of  London,  E.  Long.  16.  28.  N.  Lat.  48.  13. 

VIGIL,  in  church- hiilory,  is  the  eve  or  next  day  before 
any  folemn  feaft  ;  becaufe  then  Chriftians  were  wont  to 
watch,  fall,  and  pray,  in  their  churches. 

Vigils  of  Plants ,  a  term  under  which  botanills  compre¬ 
hend  the  precife  time  ot  the  day  in  which  the  flowers  of 
different  plants  open,  expand,  ar.d  fhut. 

As  all  plants  do  not  flower  in  the  fame  feafon,  or  month  ; 
in  like  manner,  thofe  which  flower  the  fame  day,  in  the  fame 
place,  do  not  open  and  fhut  piecifely  at  the  fame  hour, 
borne  open  in  the  morning,  as  the  lip  flowers,  and  com¬ 
pound  flowers  with  flat  fpreading  petals  ;  others  at  noon, 
as  the  mallows  ;  and  a  third  fet  in  the  evening,  or  after  fun- 
let,  as  fome  geraniums  and  opuntias  :  the  hour  of  (hutting 
is  equally  determined.  Gf  thofe  which  open  in  the  morn¬ 
ing,  fome  fhut  foon  after,  while  others  remain  expanded  till 
night. 

The  hours  of  opening,  like  the  time  of  flowering,  feem  to 
vary,  according  to  the  fpecies  of  the  plant,  the  temperature 
of  the  climate,  and  that  of  the  feafon.  Flowers,  whofe  ex¬ 
treme  delicacy  would  be  hurt  by  the  ftrong  impreffions  of 
on  ardent  fun,  do  not  open  till  night ;  thofe  which  require 
a  moderate  degree  of  heat  to  elevate  their  juices  ;  in  other 
words,  whofe  juices  do  not  rife  but  in  the  morning  or  even¬ 
ing,  do  not  expand  till  then  ;  whilft  thofe  which  need  a 
more  lively  heat  for  the  fame  purpofe,  expand  at  noon,  when 
the  fun  is  in  his  meridian  flrength.  Hence  it  is,  that  the 
heat  of  the  air  being  greater  betwixt  the  tropics  than  elfe- 
where,  plants  which  are  tranfported  from  thofe  climates  into 


the  cold  or  temperate  climates  of  Europe,  expand  their 
flowers  much  later  than  in  their  native  foil.  Thus,  a  flower 
which  opens  in  fummer  at  fix  o’clock  in  the  morning  at  Se¬ 
negal,  will  not  open  at  the  fame  feafon  in  France  and  Eng¬ 
land  till  eight  or  nine,  nor  in  Sweden  till  ten. 

Linnaeus  diflinguifhes  by  the  general  name  of folar  (fores 
folares)  all  thofe  flowers  which  obferve  a  determinate  time 
in  opening  and  (hutting.  Thefe  flowers  are  again  divided, 
from  certain  circumflances,  into  three  fpecies,  or  kinds: 

Equino&ial  flowers  (fores  aqu'tnofiiales)  are  fuch  as  open 
and  fhut  at  all  feafons,  at  a  certain  fixed  or  determinate  hour. 

Tropical  flowers  (fores  tropici )  are  fuch  whofe  hour  of 
opening  is  not  fixed  at  all  feafons,  but  accelerated  or  retarded 
according  as  the  length  of  the  day  is  increafed  or  diminifhed. 

Mcteorous  flowers  (fores  mcteorici)  are  fuch  whofe  hour 
of  expanfion  depends  upon  the  dry  or  humid  flate  of  the  air, 
and  the  greater  or  lefs  pieffure  of  the  atmofphere.  Of  this 
kind  is  the  Siberian  fow-thiflle,  which  fhuts  at  night  if  the 
enfuing  day  is  to  be  clear  and  ferene,  and  open?  if  it  is  to  be 
cloudy  and  rainy.  In  like  manner  the  African  marigold, 
which  in  dry  ferene  weather  opens  at  fix  or  feven  in  the 
morning,  and  fhuts  at  four  o’clock  in  the  afternoon,  is  a  fare 
indication  that  rain  will  fall  during  the  courfe  of  the  day y 
when  it  continues  fhut  after  feven. 

VIGO,  a  fea-port  town  of  Spain,  in  Galicia,  with  an  old 
caftle  and  a  fort.  It  is  feated  in  a  fertile  country  by  the 
fea-fide.  It  was  rendered  famous  by  a  fea -fight  between  the 
confederate  fleet  commanded  by  Sir  George  Rook,  and  a 
fquadron  of  French  men  of  war,  while  the  duke  of  Ormond 
with  a  body  of  land-forces  drove  the  Spaniards  from  the 
caflles  which  defended  the  harbour.  Admiral  Hopfon  ha¬ 
ving  with  infinite  danger  broke  through  the  boom  made 
acrofs  the  mouth  of  the  harbour,  the  Fngliih  took  four 
galleons  and  five  large  men  of  war,  and  the  Dutch  five  gal¬ 
leons  and  one  man  of  war.  Four  galleons,  with  14  men  of 
war,  were  deflroyed,  with  abundance  of  plate  and  other  rich 
effedls.  W.  Long.  8.  21.  N.  Lat.  42.  3. 

VILLA  franca,  the  name  of  feveial  towns  ;  one  in 
Piedmont,  three  miles  eafl  of  Nice  ;  another  of  Catalonia, 
18  miles  weft  of  Barcelona  ;  a  third,  the  capital  of  St  Mi¬ 
chael,  one  of  the  Azores  ;  and  a  fourth,  a  town  of  Fftre- 
madura  in  Spain,  57  miles  fouth-eaft  of  Salamanca. 

VILLAGE,  an  aflemblaoe  of  houfes  inhabited  chiefly 
by  peafants  and  farmers,  and  having  no  market,  whereby  it 
is  diftinguifhed  from  a  town.  The  word  is  French,  formed- 
of  vily  or  viZlsj  “  low,  mean,  contemptible  or  rather, 
from  the  Latin  vi/lay  a  country-houfe  or  farm. 

VILLAIN,  or  Villein,  in  our  ancient  cuftoms,  denotes.- 
a  man  of  fervile  or  bafe  condition,  viz.  a  bond-man  or  fervant- 

VILLx\RS  (Lewis  Iiedlor,  duke  de),  marfhal  of 
France,  grandee  of  Spain,  & c.  and  a  very  brave  general, 
was  the  fon  of  Peter  marquis  de  Villars,  of  a  noble  and 
ancient  family.  He  was  at  firft  aid-de-camp  to  marfhal 
de  Beliefons,  his  coufin  ;  and  diftinguifhed  himfelf  in  feveral 
fieges  and  battles  till  the  year  1702,  when  having  obtained 
the  victory  at  Fredlinghem  from  the  prince  of  Baden,  he 
was  made  marfhal  of  France.  The  marfhal  de  Villars  took 
the  fort  of  Kell  the  year  following,  and  gained  a  battle  at 
Hochflet  in  concert  with  the  elector  of  Bavaria.  In  17°? 
he  forced  the  lines  of  Stolhoffen,  and  railed  large  contribu¬ 
tions  from  the  enemy  :  but  in  1709,  he,  in  eonjunftion  with 
marfhal  Bouflers,  was  entirely  defeated  by  the  duke  of  Marl¬ 
borough,  at  the  battle  of  Malplaquet,  when  marfhal  Villars 
was  wounded  at  the  beginning  of  the  adlion.  In  1  71  2  he 
gained  much  glory  by  forcing  the  intrenchments  at  Denairt 
on  the  Scheldt  ;  which  was  followed  by  the  taking  of  Mar- 
chiennes,  Douay,  Bonchain,  Landau,  Friburg,  &c.  and*  by 
the  peace  concluded  at  Raftat  between  the  emperor  and 

France 


fillenage 


V  I  L 

France  in  1714.  The  marfhal  de  Villar 
l'  plenipotentiary  at  the  treaty  of  Raftat,  was  made  prefident 
of  the  council  of  war  in  1  715,  then  counfellor  of  the  regency, 
and  minifter  of  Hate.  In  1733,  he  was  nominated  to  com¬ 
mand  in  Italy  under  the  king  of  Sardinia,  and  the  French 
king  declared  him  marfhal- general  of  his  camps  and  armies  ; 
a  title  which  had  rot  been  granted  to  any  one  fmce  the 
marfhal  Turenne,  who  appears  to  have  been  the  firft  who  was 
ever  honoured  with  it.  The  marfhal  de  Villars  made  him- 
felf  mailer  of  Pifighitona,  Milan,  Novara,  and  lortona* 
.But  having  opened  the  following  campaign,  he  fell  fick,  and 
died  at  Turin,  in  1734,  aged  82.  'I  he  Memoirs  of  M.  de 
Villars  have  been  publifhed  in  Holland,  the  firfl  volume  of 
which  was  written  by  himfelf. 

VILLENAGE,  inlaw.  The  folk-land  or  e Hates  held 
in  villenage,  was  a  fpecies  of  tenure  neither  ffridlly  feodal, 
Norman,  or  Saxon  ;  but  mixed  and  compounded  of  them 
all ;  and  which  alfo,  on  account  of  the  heriots  that  ufually 
attend*  it,  may  feem  to  have  fomewhat  Danifh  in  its  compo- 
fition.  Under  the  Saxon  Government  there  were,  as  Sir 
William  Temple  fpeaks,  a  fort  of  people  in  a  condition  of 
downright  fervitude,  uled  and  employed  in  the  moH  fervile 
works,  and  belonging,  both  they,  their  children,  and  effedfs, 
to  the  lord  of  the  foil,  like  the  reH  of  the  cattle  or  Hock 
upon  it.  Thefe  feem  to  have  been  thofe  who  held  what 
was  called  the  folkland ,  from  which  they  were  removeable 
at  the  lord’s  pleafure.  On  the  arrival  of  the  Normans  here, 
it  feems  not  improbable,  that  they,  who  were  Hrangers  to 
any  other  than  a  feodal  Hate,  might  give  fome  fparks  of 
enfranchisement  to  luch  wretched  perfons  as  fell  to  their 
fhare,  by  admitting  them,  as  well  as  others,  to  the  oath 
of  fealty  ;  which  conferred  a  right  of  protedHon,  and  raifed 
the  tenant  to  a  kind  of  eftate  fuperior  to  downright  fiavery, 
blit  inferior  to  every  other  condition.  This  they  called 
villenage,  and  the  tenants  villeins. 

Thefe  villeins,  belonging  principally  to  lords  of  manors, 
were  either  villeins  regardant ,  that  is,  annexed  to  the  manor 
or  land  ;  or  elfe  they  were  in  grofs ,  or  at  large,  that  is,  an¬ 
nexed  to  the  perfon  of  the  lord,  and  transferable  by  deed 
from  one  owner  to  another.  They  could  not  leave  their 
lord  without  his  permillion  ;  but,  if  they  ran  away,  or  were 
purloined  from  him,  might  be  claimed,and  recovered  byadlion, 
like  beads  or  other  chattels.  They  held  indeed  fmall  por¬ 
tions  of  land  by  way  of  fuHaining  themfelves  and  families  : 
but  it  was  at  the  mere  will  of  the  lord,  who  might  difpof- 
fefs  them  whenever  he  pleafed  ;  and  it  was  upon  villein  fer- 
vices,  that  is,  to  carry  out  dung,  to  hedge  and  ditch  the 
lord’s  demefnes,  and  any  other  the  mcancH  offices:  and  their 
fervices  were  not  only  bafe,  but  uncertain  both  as  to  their 
time  and  quantity. 

A  villein  could  acquire  no  ‘property  either  in  lands  or 
goods :  if  he  purchafed  either,  the  lord  might  feize  them 
to  liis  own  ufe  ;  unlefs  he  contrived  to  difpofe  oF them  again 
before  the  lord  had  feized  them,  for  the  lord  had  then  loll 
his  Opportunity. 

In  many  places  alfo  a  fine  was  payable  to  the  lord,  if  the 
villein  prelumed  to  marry  hi$.  daughter  to  any  one  without 
leave  fiom  the  lord  :  and,  by  the  common  law,  the  lord 
might  alfo  bring  an  a&ion  againH  the  huSband  for  damages 
in  thus  purloining  his  propeity.  For  the  children  of  villeins 
were  alfo  in  the  fame  Hate  of  bondage  with  their  parents  ; 
whence  they  were  called  in  Latin  nativi ,  which  gave  rife  to 
the  female  appellation  of  a  villein,  who  was  called  a  neife. 
In  cafe  of  a  marriage  between  a  freeman  and  a  neife,  or  a 
villein  and  a  free  woman,  the  iffue  followed  the  condition  of 
the  lather,  being  free  if  he  was  free,  and  villein  if  he  was 
villein  ;  contrary  to  the  maxim  of  the  civil  law,  that  partus 
fequitur  vtntrem.  But  no  baffard  .could  be  bora  a  villein, 
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who  had  been  becaufe  by  another  maxim  of  our  law  he  is  nulltus  JUius;  and  Villenage^ 
as  he  can  gain  nothing  by  inheritance,  it  were  hard  that  he  — v~~ ^ 
fhould  lofe  his  natural  freedom  by  it.  The  law,  however, 
protedled  the  perfons  of  villeins  againH  atrocious  injuries  of 
the  lord  :  for  he  might  not  kill  or  maim  his  villein  ;  though 
he  might  beat  him  with  impunity. 

Villeins  might  be  enfianchifed  by  manumiffion.  In  pro- 
cefs  of  time  they  gained  confiderable  ground  on  their  lords ; 
and  in  particular  lliengthened  the  tenure  of  their  eHates  to 
that  degree,  that  they  came  to  have  in  them  an  intereft  iit 
many  places  full  as  good,  in  others  better  than  their  lords. 

For  the  good- nature  and  benevolence  of  many  lords  of  ma¬ 
nors  having,  time  out  of  mind,  permitted  their  villeins  and 
their  children  to  enjoy  their  poffeflions  without  interrup¬ 
tion,  in  a  regular  courfe  of  defeent,  the  common  law,  of 
which  cuHom  is  the  life,  now  gave  them  title  to  preferibe 
againH  their  lords  ;  and,  on  performance  of  the  fame  fer- 
vice?,  to  hold  their  lands,  in  fpite  of  any  determination  of 
the  lord’s  will.  For  though  in  general  they  are  Hill  laid 
to  hold  their  eHates  at  the  will  of  the  loid,  yet  it  is  fuch  a 
will  as  is  agreeable  t®  the  cuHom  of  the  mandr ;  which 
cuHoms  are  preferved  and  evidenced  by  the  rolls  of  the  fe- 
veral  courts- baron  in  which  they  are  entered,  or  kept  on 
foot  by  the  conHant  immemorial  ufage  of  the  feveral  ma¬ 
nors  in  which  the  lands  lie.  And  as  fuch  tenants  had 
nothing  to  fhow  for  their  eHates  but  thefe  cuftoms,  and 
admiffions  in  purfuance  of  them,  entered  on  thofe  rolls,  or 
the  copies  of  fuch  entries  witneffed  by  the  Heward,  they 
now  began  to  be  called  tenants  by  copy  of  court ‘roll,  and  their 
tenure  itfelf  a  copyhold • 

Privileged  Villen age,  a  fpecies  of  tenure  otherwife  cal¬ 
led  vellein-focage .  See  Tenure. 

Ancient  demefne  confiHs  of  thofe  lands  or  manors  which, 
though  now  perhaps  granted  out  to  private  fubjedls,  were 
adlually  in  the  hands  of  the  crown  in  the  time  of  Edward 
the  Confeffor,  or  William  the  Conqueror;  and  fo  appear 
to  have  been,  by  the  great  furvey  in  the  exchequer,  called 
doomfday-book.  The  tenants  of  thefe  lands,  under  the  crown, 
were  not  all  of  the  fame  order  or  degree.  Some  of  them, 
as  Britton  teffifies,  continued  for  a  long  time  pure  and  ab- 
folute  villeins,  dependent  on  the  will  of  the  lord  ;  and  com¬ 
mon  copyholders  in  only  a  few  points.  Others  were  in  a 
great  meafure  enfranchifed  by  the  royal  favour  ;  being  only 
bound  in  refpedl  of  their  lands  to  perform  fome  of  the  bet¬ 
ter  fort  of  ville in -fervices  :  but  thofe  determinate  and  cer¬ 
tain  ;  as,  to  plough  the  king’s  land  for  fo  many  days,  to 
fupply  his  court  with  fuch  a  quantity  of  proviHons,  and  the 
like  ;  all  of  which  are  now  changed  into  pecuniary  rents  : 
and  in  confideration  hereof  they  had  many  immunities  arid 
privileges  granted  to  them  ;  as,  to  try  the  right  of  their 
property  in  a  peculiar  court  of  their  own,  called  a  court 
oj  ancient  demefne,  by  a  peculiar  procefs  denominated  a  writ 
of  right  clofe  :  not  to  pay  toll  or  taxes  ;  r.ot  to  contribute 
to  the  expences  of  knights  of  the  (hire  ;  not  to  be  put  on 
juries,  and  the  like* 

Thefe  tenants  therefore,  though  their  tenure  be  abso¬ 
lutely  copyhold,  yet  have  an  intereft  equivalent  to  a  free¬ 
hold  :  for  though  their  fervices  were  of  a  bafe  and  ville- 
nous  original,  yet  the  tenants  were  efteemed  in  all  other  re- 
fpedls  to  »be  highly  privileged  villeins  ;  and  especially  for 
that  their  fervices  were  fixed  and  determinate,  and  that  they 
could  not  be  compelled  (like  pure  villeins)  to  relinqnifh  thole 
tenements  at  the  lord’s  will,  or  to  hold  them  againH  thek* 
own  :  el  ideo  (fays  Bra&on)  dicuntur  liber't. 

Lands  holding  by  this  tenure  are  therefore  a  fpecies  of 
copyhold,  and  as  iuch  preferved  and  exempted  from  the  ope¬ 
ration  of  the  llatute  of  Charles  II.  Yet  they  differ  from 
common  copyholds,  principally  in  the  privileges  before-men¬ 
tioned  ^  - 
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tioned  ;  as  !alfo  they  differ  from  freeholders  by  one  efpecial 
^  mark  and  tin&ure  of  villenage,  noted  by  Bra&on,  ar.d  re¬ 
maining  to  this  day  ;  that  they  cannot  be  conveyed 
from  man  to  man  by  the  general  common-law  conveyances 
of  feoffment,  and  the  reft  ;  but  muft  pafs  by  furrender  to 
the  lord  or  his  fteward,  in  the  manner  of  common  copy- 
holds  :  yet  with  this  difference,  that,  in  the  furrenders  of 
thefe  lands  in  ancient  demefne,  it  is  not  ufed  to  fay,  Cl  to 
hold  at  the  will  of  their  lord,”  in  their  copies  ;  but  only, 
“to  hold  accordiug  to  the  cuftom  of  the  manor.” 

VILLI,  among  botanifts,  a  kind  of  down  like  fhort  hair, 
with  which  fome  trees  abound. 

VILLIERS  (George  duke  of  Buckingham),  an  inge¬ 
nious  and  witty  nobleman,  whofe  mingled  ehara&cr  render¬ 
ed  him  at  once  the  ornament  and  difgrace,  the  envy  and  ri¬ 
dicule,  of  the  court  he  lived  in,  was  fon  to  that  famous 
flatefman  pnd  favourite  of  king  Charles  I.  who  loft  his  life 
by  the  hands  of  lieutenant  Felton.  He  was  born  in  1627, 
the  year  before  the  fatal  cataftrophe  of  his  father’s  death. 
J.  he  early  parts  of  his  education  he  received  from  various 
domeftic  tutors,  after  which  he  was  fent  to  the  univerfity 
of  Cambridge.  Having  here  completed  a  courfe  of  ftudies, 
-lie,  with  his  brother  lord  Francis,  went  abroad  under  the 
care  of  one  Mr  Aylefbury. — Upon  his  return,  which  was 
not  till  after  the  breaking  out  of  the  civil  wars,  the  king 
being  at  Oxford,  his  grace  repaired  thither,  was  prefented 
to  his  majefty,  and  entered  o[  Chrifl-church  college.  Upon 
the  decline  of  the  king’s  caufe,  he  attended  prince  Charles 
into  Scotland,  and  was  with  him  at  the  battle  of  Worcefter 
•in  1661  ;  after  which,  making  his  efcape  beyond  lea,  he 
again  joined  him,  and  was  foon  after,  as  a  reward  for  this 
attachment,  made  knight  of  the  garter. 

Defirous,  however,  of  retrieving  his  affairs,  he  came  pri¬ 
vately  to  England;  and  in  1657  married  Mary,  the  daughter 
and  foie  heirefs  of  Thomas  lord  Fairfax,  through  whofe  in- 
tereft  he  recovered  the  greateft  part  of  the  eftate  he  had  loft, 
and  the  affurance  of  fucceeding  to  an  accumulation  of  wealth 
in  the  tight  of  his  wife. 

We  do  not  find,  however,  that  this  ftep  loft  him  the 
royal  favour;  for  after  the  reftoration,  at  which  time  he 
is  faid  to  have  poffeffed  an  eftate  of  L.  20,000  per  annum , 
he  was  made  one  of  the  lords  of  the  bed-chamber,  called  to 
the  privy-council,  and  appointed  lord-lieutenant  of  York - 
"  fhire  and  mafter  of  the  horfe.  All  thefe  high  pofts,  how¬ 
ever,  he  loft  again  in  the  year  1666.  For  having  been  re- 
fufed  the  poft  of  prefident  of  the  north,  he  became  difaf- 
fe&ed  to  the  king  ;  and  it  was  difeovered  that  he  had  car¬ 
ried  on  a  fecret  correfpondence  by  letters  and  other  tranf- 
a&ions  with  one  Dr  Heydon,  tending  to  raife  mutinies  a- 
mong  his  majefty’s  forces,  particularly  in  the  navy,  to  ftir 
up  iedition  among  the  people,  and  even  to  engage  perfons 
in  a  confpiracy  for  the  feizing  the  tower  of  London.  Matters 
were  ripe  for  execution  ;  and  an  infurredlion,  at  the  head 
of  which  the  duke  was  openly  to  have  appeared,  was  on  the 
very  eve  of  breaking  out,  when  it  was  difeovered  by  means 
of  fome  agents  whom  Heydon  had  employed  to  carry  let¬ 
ters  to  the  duke.  The  dete&ion  of  this  affair  lo  exafoerated 
the  king,  who  knew  Buckingham  to  be  capable  of  the 
blacked  defigns,  that  he  immediately  ordered  him  to  be 
feized ;  but  the  duke  finding  means,  having  defended  his 
houfe  for  fome  time  by  force,  to  make  his  efcape,  his  ma¬ 
jefty  ftruck  him  out  of  all  his  commiffions,  and  iffued  a  pro¬ 
clamation  requiring  his  furrender  by  a  certain  day. 

This  ftorm,  however,  did  not  long  hang  over  his  head ; 
for,  on  his  making  a  humble  fubmiffion,  king  Charles,  who 
was  far  from  being  of  an  implacable  temper,  took  him  again 
into  favour,  and  the  very  next  year  reftored  him  both  to 
She  privy-council  and  bed-chamber.  But  the  duke’s  difpo- 


r  m  ] 


V  I  N 


fition  fof  intrigue  and  machination  could  not  long  lie  idle  5 
for  having  conceived  a  refentment  againft  the  duke  of  Or¬ 
mond  for  having  aaed  with  fome  feverity  againft  him  in  k 
regard  to  the  laft-mentioned  affair,  he,  in .1670,  was  fup- 
pofed  to  be  concerned  in  an  attempt  made  on  that  noble¬ 
man’s  life  by  the  fame  Blood  who  afterwards  endeavoured 
to  (teal  the  crown.  1  heir  defign  was  to  have  conveyed  the 
duke  to  Tyburn,  and  there  to  have  hanged  him;  and  fo 
far  did  they  proceed  tov/ards  the  putting  it  in  execution, 
that  Blood  and  his  fon  had  a£hually  forced  the  duke  out  of 
his  coach  in  St  James’s  Street,  and  carried  him  away  be¬ 
yond  Devonfhire  houfe,  Piccadilly,  before  he  was  refeued 
from  them. 

It  does  not  appear,  however,  that  this  tranfa&ion  hint 
the  duke’s  intereft  at  court  ;  for-  in  1671  he  was  inftalled 
chancellor  of  the  univerfity  of  Cambridge,  and  fent  ambaf- 
fador  to  France.  Here  he  was  very  nobly  entertained  by 
Louis  XIV.  and  prefented  by  that  monarch  at  his  depar¬ 
ture  with  a  fword  and  belt  fet  with  jewels,  to  the  value  of 
40,000  piftoles  ;  and  the  next  year  he  was  employed  in  the 
fecond  embaffy  to  that  king  at  Utrecht.  However,  in  June 
1674,  he  refigned  the  chancellorfhip  of  Cambridge,  and 
about  the  fame  time  became  a  zealous  partizan  and  favourer 
of  the  Nonconformifts.  On  the  1 6th  of  February  1676, 
his  grace,  with  the  earls  of  Sahfbury  and  Shaftefbury  and 
lord  Warton,  were  committed  to  the  Tower  by  order  of  the 
houfe  of  lords,  for  a  contempt  in  refufing  to  retrad  the 
purport  of  a  fpeeeh  which  the  duke  had  made  concerning 
a  diffolution  of  the  parliament.  This  confinement  did  not 
laft  long  ;  yet  we  find  no  material  tranfa&ion  of  this  noble¬ 
man’s  life  recorded  after  it,  till  the  time  of  his  death,  which 
happened  in  1687.  Wood  tells  us  that  he  died  at  his  houfe 
in  Yorkfhire  ;  but  Mr  Pope,  who  muft  certainly  have  had 
very  good  information,  and  it  is  to  be  imagined  would  not 
have  dared  to  advance  an  injurious  falfehood  of  a  perfon 
of  his  rank,  has,  in  his  epiftle  to  lord  Bathurft,  given  us 
a  moft  affe&ing  account  of  the  death  of  this  ill-ftarred  no¬ 
bleman,  whom,  after  having  been  mafter  of  near  L  50,000 
per  annum ,  he  deferibes  as  reduced  to  the  deep-eft  diftrefs 
by  his  vice  and  extravagance,  and  breathing  his  laft  moments 
in  a  mean  apartment  at  an  inn. 

As  to  his  perfonal  char after,  it  is  impoffible  to  fay  any 
thing  in  its  vindication  ;  for  though  his  ievereft  enemies  ac¬ 
knowledge  him  to  have  poffeffed  great  vivacity  and  a  quick- 
nefs  of  parts  peculiarly  adapted  to  the  purpofes  of  ridicule, 
yet  his  warmeft  advocates  have  never  attributed  to  him  a 
fingle  virtue.  His  generofity  was  profufenefs,  his  wit  ma¬ 
levolence,  the  gratification  of  his  pafiions  his  foie  aim  thro5' 
life,  his  very  talents  caprice,  and  even  his  gallantry  the 
mere  love  of  pleafure.  But  it  is  impoffible  to  draw  his 
character  with  equal  beauty,  or  with  more  jnftice,  than  in 
that  given  of  him  by  Dry  den,  in  his  Abfalom  and  Achi- 
tophel,  under  the  name  of  Zimri ,  to  which  the  reader  is 
referred. 

As  a  writer,  however,  he  (lands  in  a  quite  different  point 
of  view.  T  here  wc  fee  the  wit,  and  forget  the  libertine. — 
His  poems,  which  indeed  are  not  very  numerous,  are  capital 
in  their  kind  ;  but  what  will  immortalize  his  memory  while 
language  (hall  be  underftood,  or  tiue  wit  relifhed,  is  his  ce¬ 
lebrated  comedy  of  The  Rehearfal. 

VILLOSE,  or  Villous,  fomething  abounding  with 
villi  or  fibres  like  fhort  hair ;  fuch  is  one  of  the  coats  of 
the  ftomach. 

VINCA,  in  botany:  A  genus  of  plants  of  the  clafs 
pentandria ,  and  order  of  monogynia  ;  and  in  the  natural  fyftem 
arranged  under  the  30th  order,  Contort*.  The  corolla  is 
twifted  ;  there  are  two  eretft:  follicles  ;  the  feeds  are  naked. 
There  are  ’five  Jpecies  ;  only  two  of  which  are  natives  of 

Britain ; 
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St  Vincent.  Britain  :  ?.  The  major ,  great  periwinckle.  It  lias  a  woody, 
ere&  ftem  ;  leaves  broader  and  (harper  pointed  ;  pedicles  of 
the  flowers  ftraiglit,  and  calyx  as  long  as  the  tube  :  other- 
wife  like  the  former  2.  The  minor ,  fmall  periwinckle,  has 
a  woody,  creeping,  (lender,  crooked  (lem ;  leaves  long,  oval, 
entire,  pointed,  oppofite,  gloffy.  Flowers  fmgle,  on  long 
curved  pedicles  from  the  alse  of  the  leaves,  which  are  large 
and  blue. 

St  VINCENT,  one  of  the  windward  Caribbec  iflands, 
which  received  its  name  from  being  difcovere<i  on  the  2 2d 
of  January,  the  feaft  of  that  Saint.  It  is  inhabited  by  a 
race  of  people,  of  whom  Dr  Robertfon  gives  this  account ; 

There  is  a  great  diftin&ion  in  character  between  the  Ca- 
ribbees  and  the  inhabitants  of  the  larger  iflands.  The  for¬ 
mer  appear  manifeftlyto.be  a  feparate  race.  .  Their  lan¬ 
guage  is  totally  different  from  that  of  their  neighbours  in 
the  large  iflands.  They  themfelves  have  a  tradition  that 
their  anceftors  came  originally  from  fome  part  of  the  con¬ 
tinent,  and  having  conquered  and  exterminated  the  ancient 
inhabitants,  took  poffeffion  of  their  lands  and  of  their  wo¬ 
men.  Hence  they  call  themfelves  Banaree,  which  fignifies 
a  man  come  from  beyond  fea.  Accordingly,  the  Caribbtes 
ft  ill  ufe  two  diliind  languages,  one  peculiar  to  the  men,  and 
the  other  to  the  women.  The  language  of  the  men  has 
nothing  common  with  that  fpoken  in  the  large  iflands.  The 
dialed  of  the  women  confiderably  refembles  it.  This  ftrong- 
3y  confirms  the  tradition  which  I  have  mentioned.  The  Ca- 
ribbees  themfelves  imagine  that  they  were  a  colony  from 
the  Galibis,  a  powerful  nation  of  Guiana  in  South  America. 
But  as  their  fierce  manners  approach  nearer  to  thofe  of  the 
people  in  the  northern  continent,  than  to  thofe  of  the  natives 
of  South  America,  and  as  their  language  hasjikewife  fome 
affinity  to  that  fpoken  in  Florida,  their  origin,  fhould  be  de¬ 
duced  rather  from  the  former  than  from  the  latter.  In  their 
wars,  they  ftill  preferve  their  ancient  pradice  of  deftroying 
all  the  males,  and  preferving  the  women  either  for  fervitude 
or  for  breeding.” 

It  remained  a  long  time,  after  it  was  difcovered  inhabited 
by  thefe  people,  and  by  another  race ‘improperly  ftyled 
Black  C arils,  who  are  in  reality  negroes  defcended,  as  is 
generally  believed,  from  fome  who  efcaped  out  of  a  Guinea 
ihip  wrecked  upon  the  cosift,  and  giadualiy  augmented  by 
fucli  as  from  time  to  time  fled  thither  from^Barbadoes. 
Thefe  nations  were  often  at  war  ;  but  when  their  quarrels 
were  compofed,  they  had  a  ftrength  fufficient  to  pi  event 
ftrangers  from  fettling  by  force.  The  French,  about  half 
a  century  ago,  at  the  requeft  of  the  Caribs,  made  a  defcent 
from  Martinico,  and  attacked  the  negroes,  but  were  repul- 
fed  with  lofs  ;  and  found  it  their  intereft  to  conciliate  a 
friendffiip  with  both  nations  by  means  of  preients,  and  fur- 
nifhing  them  with  arms  and  ammunition. 

St  Vincent  was  long  a  neutral  ifland  ;  but,  at  the  peace 
of  1763,  the  French  agreed  that  the  right  to  it  (hould  be 
veiled  in  the  Englifh  ;  who,  in  the  feqtiel,  at  the  inftance 
of  fome  rapacious  planters,  engaged  in  an  urjuft  war  again  ft 
the  Caribbees,  who  inhabited  the  windward  fide  of  the 
ifland,  and  who  were  obliged  to  confent  to  a  peace,  by 
which  they  ceded  a  very  large  traft  of  valuable  land  to  the 
ciown.  The  confequence  of  this  was,  that  in  the  next  war, 
in  1779,  they  greatly  contributed  to  the  reduAion  of  this 
ifland  by  the  French,  who,  however,  reftored  it  by  the  peace 
of  1783.  Since  that  time  it  has  continued  in  the  poffef- 
fion  of  Great  Britain.  During  the  prefen t  war,  the  Caribs 
revolted;  and,  affifted  by  the  French,  fpread  deflation  over 
the  whole  ifland.  By  the  exertions  of  the  <>overnor,  how* 
ever,  and  the  Britiffi  forces  in  the  Weft  Indies,  the  revolt 
is  in  a  great  mealure  quelled,  though  it  will  be  long  before 
things  are  reftored  to  their  former  itate.. 
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St  Vincent  is  in  length  about  24  miles,  and  about  18 
in  breadth  ;  in  circumference  between  60  and  70.  The  ' 
climate  is  very  warm;  at  lead  in  the  judgment  of  the  Eu- 
peans.  The  country  is  in  general  hilly,  in  fome  places 
mountainous;  but  interfperfed  with  a  variety  of  pleafant  val¬ 
leys,  and  fome  luxuriant  plains,  the  foil  being  everywhere  very 
fertile,  and  the  high  grounds  are  at  lead  in  general  eafy  of 
afeent.  Few  iflands  of  its  extent  are  fo  well  watered  :  for 
feveral  rivers  run  down  from  the  mountains,  and  fmaller 
flreams  from  almoft  every  hill;  there  are  likewife  feveral  fine 
fprings  at  a  little  diftance  from  the  fea.  The  inhabitants 
raife  all  kinds  of  ground  provifions  in  plenty,  and  with  little 
trouble.  The  rivers  fupply  them  with  a  variety  oF  fifh;  and 
the  fame  may  be  faid  of  the  fea  that  wafhes  their  coafts. 
They  have  abundance  of  excellent  fruits,  and  very  fine  tim¬ 
ber  fit  for  almoft  every  ufe  ;  and  with  which  they  formerly 
fupplied  their  neighbours. 

in  1770  its  exports  were,  cotton,  284  bags,  at  iol.  per 
bag,  2840I.  Coffee,  4818  hundred-weight  one  quarter  fix 
pound,  at  3I.  5s.  />er  hundred- weight,  15,6591.  9s.  8|d.  Ca¬ 
cao,  1000  hogfheads  and  one  barrel,  at  25 1.  per  hogfhead, 
and  1 2 1.  per  barrel,  25,012b  Rum,  346  hogfheads,  at  id. 
per  hogfhead,  3460I.  Sugar,  2866  hogfheads,  at  .  7I.  jos.- 
per  hogfhead,  50,155b  In  all  to  Great  Britain,  97,126b 
9s.  8Jd.  To  North  America,  13,375  b  Total  110,501b- 
9s.  83d.  W.  Long.  6i".  N.  Lat.  130. 

VINCI  (Leonardo  da),  an  illuftrious  Italian  painter,  de¬ 
fcended  from  a  noble  Tufcan  family,  was  born  in  the  caftle 
of  Vinci  near  Florence  in  1445.  He  was  placed  under 
Andrea  Verochia,  a  celebrated  painter  in  that  city;  but 
foori  furpafftd  him  and  all  his  predecefTors  fo  much,  as  to 
be  reputed  the  mafter  of  the  third  or  golden  age  of  mo¬ 
dern  painting.  But  his  ftudfes  were  far  from  terminating 
here  ;  no  man’s  genius  was  more  univerfal :  he  applied  hlm- 
felf  to  arts,  to  literature,  and  to  the  accomplifhments  of  the 
body ;  and  he  excelled  in  every  thing  which  he  attempted. 
Lewis  Sforza  duke  of  Milan  prevailed  on  him  to  be  direc¬ 
tor  of  the  academy  for  archite&ure  he  had  juft  eftablifhed; 
where  Leonardo  foon  banifhed  all  the  Gothic  fafhions,  and 
reduced  every  thing  to  the  happy  fimplicity  of  the  Greek 
and  Roman  ftyle.  By  the  duke’s  order  he  conftru&ed  the 
famous  aqueduA  that  fupplies  the  city  of  Milan  with  wa¬ 
ter  :  this  canal  goes  by  the  name  of  Mortefana ,  being  above 
200  miles  in  length,  and  condu&s  the  water  of  the  river 
Adda  quite  to  the  walls  of  the  city.  In  1479,  he  was  de¬ 
filed  to  conftruft  fome  new  device  for  the  entertainment  of 
Louis  XII.  of  France,  who  was  then  to  make  his  entrance 
into  Milan.  Leonaido  accordingly  made  a  very  curious 
automaton  in  the  form  of  a  lion,  which  marched  out  to » 
meet  the  king,  reared  up  on  its  hinder-legs  before  him,  and 
opening  its  breaft,  difplayed  an  efcutcheon  with  fleur  de  jys 
quarteied  on  it*  The  diforders  of  Lombardy*,  with  the 
misfortunes  of  his  patrons  the  Stoizi,  obliging  Leonardo  to 
quit  Milan,  he.  retired  to  Florence,  where  he  flourifhed  under 
the  Medici:  here  he  railed  the  envy  of  Michael  Angelo, 
who  was  his  contemporary;  and  Raphael,  from  the  ftudy 
of  his  works,  acquired  his  beft  manner  of  defigning.  At 
length,  on  the  invitation  of  Francis  I.  he  removed  to  France 
when  above  70  years  of  age ;  where  the  journey  and  change 
of  climate  threw  him  into  his  lafl  ficknds :  he  languifhed  ; 
for  fome  months  at  Fontainbleau,  where  the  king*  came  fre¬ 
quently  to  fee  him;  and  one  day  rifing  up  in  his  bed  to  > 
acknowledge  the  honour  done  him,  he  . fainted,  and  Francis 
fupportmg  him,  Leonardo  died  in  his  arms.  His  d:ath 
happened  in  152c.  Some. of  his  paintings  are  to  be  fee n 
in  England  and  other  countries,  but  the  greatcli  part  of 
them  are  in  Florence  r.nd  France.  He  compofed  a  great 
number  of  diicouries  on  curio u&  fubje&s ;  but  none  of  them  1 
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Vinculum  kave  been  publiihed  but  his  treatife  on  the  Art  of  Painting. 

II  —For  his  anatomical  knowledge,  lee  Anatomy  (hiftory 
of),  p.  6*9. 

VINCULUM,  in  algebra,  a  character  in  form  of  a  line, 
or  ftroke  drawn  over  a  faiftor,  divifor,  or  dividend,  when 
compounded  of  feveial  letters  or  quantities  to  connect  them, 
and  (hows  that  they  are  to  be  multiplied  or  divided,  &c. 
together  by  the  other  term. 

Thus  dX  a  b—c  (hows  that  d  is  to  be  multiplied 
into  a  Jr  b — c. 

VINE,  in  botany.  See  Vitis. 

VINEGAR,  Acetum,  angreeable  acid  and  penetrating 
liquor,  prepared  from  wine,  cyder,  beer,  and  other  liquors  ; 
of  conliderable  ufe,  both  as  a  medicine  and  a  fance.  The 
word  is  French,  v nnaigre  ;  formed  from  vin,  i(  wine  and 
ulgre,  “  four.”  See  Acetum,  and  Chemistry-//?^*. 

Wine  and  other  vinous  liquors  are  changed  in  to -vinegar 
by  the  acetous  fermentation.  '1  he  acetous  fermentation  is 
nothing  more  than  the  acidification  or  oxygenation  of  wine, 
ir%er'S  Froc*ucet*  in  °Pen  a*r  k v  means  of  the  abforption  of 
»  'emjry.  ox^gen>  Vinegar  is  compofed  of  hydrogen  and  carbon, 
united  together  in  proportions  not  yet  afcertained,  and  chan¬ 
ged  into  the  acid  ftate  by  oxygen.  As  vinegar  is  an  acid, 
we  might  conclude  from  analogy,  that  it  contains  oxygen  ; 
but  this  is  put  beyond  doubt  by  direcEl  experiments.  In  the 
firft  place,  we  cannot  change  wine  into  vinegar  without 
the  contact  of  air  containing  oxygen  :  fecondly,  this  procefs 
is  accompanied  by  a  diminution  of  the  air  in  which  it  is 
carried  on  from  the  abforption  of  its  oxygen ;  and,  thirdly, 
wine  may  be  changed  into  vinegar  by  any  other  means  of 
oxydaiion.  Independent  of  the  proofs  which  theie  fadls 
furnifh  of  the  acetous  acid  being  produced  by  the  oxyge¬ 
nation  of  wine,  an  experiaient  made  by  Mr  Chaptal,  pro- 
feflor  of  chemiftry  at  Montpelier,  gives  a  diftinft  view  of 
what  takes  place  in  this  procefs.  He  impregnated  fome 
water  with  about  its  own  bulk  of  carbonic  acid  gas,  procu¬ 
red  from  beer  vats  in  fermentation  ;  and  placed  this  water 
in  a  cellar,  in  veflels  communicating  with  the  airland  in  a 
fhort  time  the  whole  was  converted  into  acetous  acid.  I  bis 
carbonic  acid  gas,  procured  from  beer  vats  in  fermentation, 
is  not  perfedlly  pure,  but  contains  a  great  quantity  H  al¬ 
cohol  in  folution  ;  wherefore  water  impregnated  with  it 
contains  all  the  materials  neceflary  for  forming  the  acetous 
acid.  The  alcohol  furnifhes  hydrogen  and  one  portion  of 
carbon  ;  the  carbonic  acid  furnifhes  oxygen  and  the  reft  of 
the  carbon  ;  and  the  air  of  the  atmofphere  furnifhes  the  reft 
of  the  oxygen  neceflary  for  changing  the  mixture  into  ace¬ 
tous  acid.  From  this  obfervation  it  follows,  that  nothing 
but  hydrogen  is  wanting  to  convert  carbonic  acid  into  ace¬ 
tous  acid  ;  or,  more  generally,  that  by  means  of  hydrogen  ; 
and  according  to  the  degree  of  oxydation,  carbonic  acid 
may  be  changed  into  all  the  vegetable  acids  :  and,  on  the 
contrary,  that,  by  depriving  any  of  the  vegetable  acids  of 
their  hydrogen,  they  may  be  converted  into  carbonic  acid. 
ChaptaV s  f[’he  procefs  indicated  by  Boerhaave  for  making  vinegar 

Cbemifiry.  *g  t^e  moft  frequently  ufed.  It  confifts  in  fixing  two 
cafks  in  a  warm  room  or  place.  Two  falfe  bottoms  of 
bafket-work  are  fixed  at  a  certain  diftance  from  the  bottom, 
upon  which  the  refufe  of  grapes  and  vine  twigs  are  placed. 

\  One  of  thefe  tuns  is  filled  with  wine,  and  the  other  only 
half  filled.  The  fermentation  begins  in  this  laft  ;  and,  when 
it  is  in  full  a&ion,  it  is  checked  by  filing  the  ca(k  up  with 
wine  out  of  the  other.  The  fermentation  then  takes  place 
in  the  laft-mentioned  cafk,  that  remained  half  filled ;  and 
this  is  checked  in  the  fame  manner  by  pouring  back  the 
fame  quantity  of  liquid  out  of  the  other :  and  in  this  way 
the  procefs  is  continued  till  the  vinegar  is  made,  which  is 
tsfually  in  about  15  days.  When  the  fermentation  developes 


itfel  ,  the  liquid  becomes  heated  and  tuibid  ;  a  great  num-  V 
ber  of  filaments  are  feen  in  it ;  it  emits  a  lively  fmell ;  and 
much  air  is  abforbed,  according  to  the  obfervation  of  the 
Abbe  Rozier.  A  large  quantity  of  lees  is  formed,  which 
fubfides  when  the  vinegar  becomes  clear.  This  lees  is  very 
analogous  to  the  fibrous  matter. 

Vinegar  is  purified  by  diftillation.  The  firft  portions 
which  pafs  over  are  weak  ;  but  foon  afterwards  the  acetous 
acid  rifes,  and  is  ftronger  the  later  it  comes  over  in  the  dif¬ 
tillation.  This  fluid  is  called  djJUlkd  vinegar  ;  and  is  thus 
cleared  of  its  colouring  principle,  and  the  lees,  which  are 
always  more  or  lefs  abundant.  Vinegar  may  like  wife  be 
concentrated  by  expofing  it  to  the  froft.  ri  he  fuperabun- 
dant  water  freezes,  and  leaves  the  acid  more  condenfed. 

Method  of  making  Cyder  Fin  f.gar. — The  cyder  (the  mean- 
eft  oc  which  will  ferve  the  purpofe)  is  firft  to  be  drawn  off 
fine  into  another  veflel,  and  a  quantity  of  the  muft  of  ap¬ 
ples  to  be  added  :  the  whole  is  fet  in  the  fun,  if  there  be 
conveniency  for  it  ;  and  at  a  week  or  nine  days  end  it  may 
be  drawn  off. 

Method  of  making  Beer  Vinegar. — Take  a  middling  fort 
of  beer,  indifferently  well  hopped  ;  into  which,  when  it  has 
worked  well  and  grown  fine,  put  fome  rape,  or  bulks  of 
grapes,  ufually  brought  home  for  that  purpofe  :  mafh  them 
together  in  a  tub  ;  then  letting  the  rape  fettle,  draw  off  the 
liquid  part,  put  it  into  a  cafk,  and  fet  it  in  the  fun  as  hot  as 
may  be  ;  the  bung  being  only  covered  with  a  tile,  or  flate- 
flone  :  and  in  about  30  or  40  days  it  will  become  a  good 
vinegar,  and  may  pafs  in  ufe  as  well  as  that  made  of  wine, 
if  it  be  refined,  and  kept  from  turning  mufty. 

Or  thus: — To  every  gallon  of  fpring  water  add  three 
pounds  of  Malaga  raiflns  ;  which  put  into  an  earthen  jar, 
and  place  them  where  they  may  have  the  hotteft  fun  from 
May  till  Michaelmas  ;  then  prefling  all  well,  tun  the  liquor 
up  in  a  very  ftrong  ‘iron  hooped  veflel,  to  prevent  its  bnrft- 
ing :  it  will  appear  very  thick  and  muddy  when  newly  prefi* 
fed ;  but  will  refine  in  the  veflel,  and  be  as  clear  as  wine. 
Thus  let  it  remain  untouched  for  three  months  before  it  is 
drawn  off,  and  it  will  prove  excellent  vinegar. 

To  make  IVine  Vinegar . — Any  fort  of  vinous  liquo**  being 
mixed  with  its  own  faeces,  flowers,  or  ferment,  and  its  tar¬ 
tar  firft  reduced  to  powder  5  or  elfe  with  the  acid  and  au- 
ftere  (talks  of  the  vegetable  from  whence  the  wine  was  ob¬ 
tained,  which  hold  a  large  proportion  of  tartar ;  and  the 
whole  being  kept  frequently  ftirring  in  a  veflel  which  has 
formerly  held  vinegar,  or  fet  in  a  warm  place  full  of  the 
(teams  of  the  fame,  will  begin  to  ferment  anew,  conceive 
heat,  grow  four  by  degrees,  and  foon  after  turn  into  vinegar. 

The  remote  fubje&s  of  acetous  fermentation  are  the  fame 
with  thofe  of  vinous  ;  but  the  immediate  fubjefts  of  it,  are 
all  kinds  of  vegetable  juices,  after  they  have  once  undergone 
that  fermentation  which  reduces  them  to  wine  :  for  it  is  ab- 
folutely  impoffible  to  make  vinegar  of  muft,  the  crude  juice 
of  grapes,  and  other  ripe  fruits,  without  the  previous  aflift- 
ance  of  vinous  fermentation. 

The  proper  ferments  for  this  operation,  whereby  vinegar 
is  prepared,  are,  1.  The  f22ces  of  all  acid  wines.  2.  The 
lees  of  vinegar.  3.  Pulverized  tartar,  efpecially  that  of 
Rhenifh  wine,  or  the  cream  or  cryftals  thereof.  4.  Vinegar 
itfelf.  5.  A  wooden  veflel  well  drenched  with  vinegar,  or 
one  that  has  long  been  employed  to  contain  it.  ^  6.  Wine 
that  has  often  been  mixed  with  its  own  faeces.  7;  twigs 
of  vines,  and  the  ftalks  of  grapes,  currants,  cherries,  or  other 
vegetables  of  an  acid  auftere  tafte.  8.  Bakers  leven,  after 
it  is  turned  acid.  9.  All  manner  of  ferments,  compounded 
of  thofe  already  mentioned. 

Vinegar  Concentrated .  See  Chemistry,  n°88i. 

Vinegar  ( Salt  of).  See  Chemistry,  n°  882. 
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-  f!*h  in  Jb&Fvin,  See  Anitvialcuuji  no  9, 

VINEYARD,  a  plantation  of  vines.  The  heft  f;t nation 
of  a  vineyard  is  on  the  declivity  of  a  hill  facing  the  fouth. 

VI O  (Thomas  de).  See  Cajetan. 

VIOL,  a  mufical  inflrument  of  the  fame  form  with  the 
violin,  and,  like  that,  {truck  with  a  bow. 

VIOLA,  in  botany  :  A  genus  of  plants  of  the  clafs  fyn- 
gene /in,  order  monogynia  ;  in  the  natural  fyftem  arranged 
under  the  29th  order,  Cam  panacea.  The  calyx  is  penta- 
phyllous  ;  the  corolla  five  petaled,  irregular,  with  a  nc&arium 
behind,  horn  lhaped ;  the  capfule  is  above  the  germen,  three 
valved,  monolocular.  There  are  28  fpecies;  fix  of  which  are 
natives  of  Britain.  The  moll  important  of  thefe  are,  r. 
The  pcuujlris ,  march  violet.  The  leaves  are  fmooth,  reni- 
form,  two  or  three  on  each  footilalk  :  flowers  pale  blue, 
fmall,  inodorous.  An  infufion  of  the  flowers  is  an  excellent 
tell  of  the  prefence  of  acids  and  alkalis.  2.  The  odor  at  a, 
purple  (weet  violet,  has  leaves  heart-fhaped,  notched:  flowers 
deep  purple,  Angle  ;  creeping  feions.  The  flowers  of  this 
plant  taken  in  the  quantity  of  a  dram  or  two  are  faid  to  be 
gently  purgative  or  laxative,  and,  according  to  Bergius  and 
fume  others,  they  pofl'ds  an  anodyne  and  pedloral  quality. 
S'  Tricolor,  pan  fit's,  heart’s- eafe,  or  three  faces  under  a  hood. 
The  Items  are  diffufe,  procumbent,  triangular  ;  the  leaves  ob¬ 
long,  cut  at  the  edges  ;  flipulx  dentated  :  the  flowers  pur¬ 
ple,  yellow,  and  light  blue  ;  inodorous. 

This  elenant  little  plant  merits  culture  in  every  garden, 
for  the  beauty  and  great  variety  of  its  three-coloured  flowers ; 
and  it  will  lucceed  anywhere  in  the  open  borders,  or  other 
compartments,  difpoftd  in  patches  towards  the  front  ;  either 
by  lowing  the  feed  at  once  to  remain,  or  by  putting  in 
young  plants  previoufly  raifed  in  a  feed-bed:  they  will  begin 
flowering  early  in  fummer,  and  will  continue  {hooting  and 
flowering  in  lucceflion  till  winter;  and  even  during  part  of 
that  feafon  in  mild  weather.  > 

i  he  common  violet  is  propagated  by  parting  the  roots, 
fometimes  by  feed. 

VIOLATION,  the  atl  of  violating,  that  ip,  forcing  a 
woman,  or  committing  a  rape  upon  her.—- This  term  is  alfo 
ufed  in  a  moral  fenfe,  for  a  breach  or  infringement  ot  a  law, 
ordinance,  or  the  like. 

VIOLET,  in  botany.  See  Viola. 

I' iviKT-Crab,  in  zoology.  See  Cancer. 

VIOLIN,  or  Fipdle,  a  .-mufical  jinftrument  mounted 
with  four  firings  or  guts,  and  (truck  or  played  with  a  bow, 
ihe  ilyle  and  found  of  the  violin  is  the  gayeil  and  moil 
uprightly  of  all  other  instruments ;  and  hence  it  is  of  all 
others  the  ntteil  tor  dancing.  Yet  there  are  ways-of  touchr 
*nLf  \U  which  render  it  grave,  foft,  languiflung,  and  {It  for 
church  or  chamber  rntilic. — It  generally  makes  the  treble 
or  hip-  lie  it  parts  in  concerts.  Its  harmony  is  hom  fifth  to 
fifth.  Its  play  is  com po fed  pf  bafs,  counter-tenor,  tenor, 
tind  treble  ;  to  which  may  ,be  added,  a  fifth  part ;  each 
partitas  four  fifths,  which  rife  ,to  a  greater  Seventeenth. 

\  IQLONQELLO*  of  the  Italians,  is  properly  our  fifth 
violin  ;  which  is  a,  little  bafs  violin  half  the  fize  of  the  com¬ 
mon  bafs  violin,  and  the  firings  bigger  and  longer  in  pro¬ 
portion  :  confequently  its  found  is  an  o&ave  lower  than  our 
bafs  violin  ;  which  has  a  noble  effedR  in  concerts, 

VIPER,  in  4 oology.  See  Coluber,  Poison,  and  Ser¬ 
pent  ;  in  which  laft  article  every  thing-  concerning  the 
pciion  o'-  the  viper ,  for  which  \ve  referred  from  Poison,  is 
aheady  difeufted. 

VIRAGO,  a  woman  or  extraordinary  ftature  and  cou¬ 
rage  ;  and  who,  with  the  female  fex,  has  the  mien  and  air 

vuf’  Hn(^  Per^orms  l^e  a&lons  an(I  excrcifcs  of  men. 

VIRGIL,  or  Pu  blius  Virgi lius  Maro,  the  moft  ex- 
caient  of  all  the  Latin  poets,  was  the  fon  of  a  potter  of 
Vol,  XVIII.  Part  II. 


Andes,  near  Mantua,  where  he  was  born,  70  years  B,  C. 
Tie  fludRd  firft  at  Mantua  ;  then  at  Cremona,  Milan,  and 
Naples ;  whence  going  to  Rome,  he  acquired  the  elieem  of 
the  greatefi  wita  and  moll  illuftrious  perfons  of  his  time ; 
and  among  others  of  the  emperor  Augullus,  Maecenas,  and 
Pollio.  He  was  well  (killed  not  only  in  polite  literature 
and  poetry,  but  alfo  in  philofophy,  the  mathematics,  geo¬ 
graphy,  medicine,  and  natural  hifiory.  Though  one  of  the 
greatell  geniufes  of  his  age,  and  the  admiration  of  the  Ro¬ 
mans,  he  always  preferved  a  Angular  modefly,  and  lived  chaile 
at  a  time  when  the  manners  of  the  people  were  extreme¬ 
ly  corrupt.  He  carried  Latin  poetry  to  fuch  an  high  per¬ 
fection,  that  he  was  juilly  efteemed  the  prince  of  Latin 
poets.  He  firll  turned  himfelf  to  paftoral ;  and  being  cap¬ 
tivated  with  the  beauty  and  fvveetnefs  of  Theocritus,  wa^ 
ambitious  to  introduce  this  new  lpecies  of  poetry  among 
the  Romans.  His  firfl  performance  in  this  way  is  luppofed 
to  have  been  written  U.  C.  709,  the  year  before  the  death 
or  Julius  Cxfar,  when  the  poet  was  in  his  25th  year  :  it  is 
intitled  Alexis,  Pofiibly  Palamcn  was  his  fecond  :  it  is  a 
clofe  imitation  of  the  fourth  and  fifth  Idylls  of  Theocritus. 
Mr  Wharton  places  Silenus  next ;  which  is  faid  to  have  been 
publicly  recited  on  the  ftage  by  Cytheris,  a  celebrated  co¬ 
median.  Virgil’s  fifth  eclogue  is  compofed  in  allufion  to 
the  death  and  deification  of  Cfefar.  The  battle  of  Philippi 
in  7  1  2  having  put  an  end  to  the  Roman  liberty,  the  vete¬ 
ran  foldiers  began  to  murmur  for  their  pay  ;  and  Auguflus, 
to  reward  them,  diftributed  among  them  the  lands  of  Man¬ 
tua  and  Cremona.  Virgil  was  involved  in  this  common 
calamity  ;  and  applied  to  Varus  and  Pollio,  who  warmly 
recommended  him  to  Auguftus,  and  procured  for  him  his 
patrimony  again.  Full  of  gratitude  to  Augullus,  he  com- 
poled  the  Tityrus ,  in  which  he  introduces  two  fhepherds  : 
one  of  them  complaining  of  the  diftraction  of  the  times, 
and  of  the  liavock  the  foldiers  made  among  the  Mantuan 
farmers  *,  the  other  rejoicing  for  the  recovery  of  his  eftate, 
and  promifing  to  honour  as  a  god  the  perfon  who  reftored 
it  to  him.  But  our  poet’s  joy  was  not  of  long  continuance; 
for  we  aie  told,,  that  when  he  returned  to  take  pofleflion  of  his 
farm,  he  was  violently  aflaulted  by  the  intruder,  and  would 
certainly  have  been  killed  by  him  if  he  had  not  efcaped  by 
fwimming  haftily  over  the  Mincio.  Upon  .this  unexpected  dis¬ 
appointment,  he  returned  to  Rome  to  renew  his  petition;  and 
during  his  journey  feems  to  have  compofed  his  ninth  eclogue. 
The  celebrated  eclogue,  intitled  Pollio ,  was  compofed  TJ.  C. 
714,  upon  the  following  occafion  :  The  conful  Pollio  on  the 
part  of  Antony,  and  Maecenas  on  the  part  of  Cxfar,  had  made 
up  the  differences  between  them  ;  by  agreeing,  that  O&avia, 
half  After  to  Cxfar,  fhould  be  given  in  marriage  to  Antony. 
This  agreement  caufed  an  univerfal  joy  ;  and  Virgil,  in  his 
eclogue,  teftified  his.  Q&avia  was  with  child  by  her  late 
hufhaod  Marcellus  at  the  time  of  this  marriage  ;  and  where¬ 
as  tlje  Sibylline  oracles  had  foretold,  that  a  child  was  to  be 
born  about  this  time,  who  fhould  rule  the  world,  and  efta- 
bliffi  perpetual  peace,  the  poet  ingeniously  fuppofes  the 
child  in  Odlavia’s  womb  to  be  the  glorious  infant,  under 
whofe  reign  mankind  was  to  be  happy,  the  golden  age  to 
return  from  heaven,  and  fraud  and  violence  to  be  no  more. 
In  this  celebrated  poem,  the  author,  with  great  delicacy  at 
the  fame  time,  pays  his  court  to  both  the  chiefs,  to  his 
patron  Pollio,  to,  OClavia,  and  to  the  unborn  infant.  In 
7^»  Pollio  was  fent  againft  the  Parthini,  a  people  of  Illy- 
ricum  ;  and  during  this  expedition,  Virgil  uddrdfed  to  him 
a  beautiful  eclogue,  called  Pharmaccutria,  His  tenth  and 
laft  eclogue  was  addreffed  to  Gallu?. 

In  his  34th  year,  he  retired  to  Naples,  and  laid  the 
plan  of  his  Georgies  ;  which  he  undertook  at  the  intreaties 
of  Maecenas,  to  whom  he  dedicated  them.  This  wife  and 
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Virgil,  able  minifler  refolved,  if  pofiible,  to  revive  the  decayed  fpi-  vols  .ft©. 
- — y- —  rjt  q£  }iu{bandry  ;  to  introduce  a  tafte  for  agriculture,  even 
among  the  great;  and  could  not  think  of  a  better  method  to 


effect  this,  than  to  recommend  it  by  the  infmuating  charms 
of  poetry  .  Virgil  fully,  aniwered  the  expectations  of  his  pa¬ 
tron  by  his  Georgies.  They  are  divided  into  four  books. 
Corn  nd  ploughing  are  the  fubjeCc  of  the  firil,  vines  of  the 
fteond,  cattle  of  the  third,  and  bees  of  the  fourth. 

He  is  fuppofed  to  have  been  in  his  45th  year  when  he 
began  to  write  the  iEneid  ;  the  defig n  of  which  was  to  re¬ 
concile  the  Romans  to  the  government  of  Auguftns.  .  An- 
guflus  was  eager  to  perufe  this  poem  before  it  wa  ;  finifhed; 
Vnd  intreated  him  by  letters  to  ‘communicate  it.  Macrobius 
has  preferved  to  us  part  of  one  of  ViroiBs  anfvvers  to  the 
Vmperor,  in  which  the  poet  excufes  himfelf :  who,  however, 
at  length  complied,  and  read  himfelf  the  fixth  book  to  the 
emperor;  when  O&avia,  who  had  juft  loft  her  fon  Marcel¬ 
lus,  the  darling  of  Rome,  and  adopted  fon  of  Auguftus, 
made  one  of  the  audience.  Virgil  had  artfully  inserted  that 
beautiful  lamentation  for  the  death  of  young  Marcellus,  be¬ 
ginning  with — rO  note ,  irgentem  lutlnm  ne  quere  tuorum — biit 
fup p reiTed  his  name  till  he  came  to  the  line — Tu  Marcellus 
eris  :  upon  hearing  which,  O&avia  could  bear  no  more,  but 
fainted  away ;  overcome  with  iurpiife  and  lorrow.  When  fhe 
recovered,  fhe  made  the  poet  a  preient  of  ten  fefterces  for  every 
line,  which  amounted  in  the  whole  to  above  200cl. 

The  Atneid  being  brought  to  a  eonclulion,  but  not  to  the 
peifedion  our  author  intended  to  give  it,  he  refolved  to  tra¬ 
vel  into  Greece,  to  correct  and  polifh  it  at  leifure.  It  was 
probably  on  this  occafion  that  Horace  addreffed  that  affec¬ 
tionate  ode  to  him,  Sic  te  Diva  potens  Cypri,  &c,  Auguftus 
returning  vidorious  from  the  eaft,  met  with  Virgil  at  Athens, 
who  thought  himfelf  obliged  to  attend  the  emperor  to  Italy: 
but  the  poet  was  fuddenly  feized  with  a  fatal  diltemper, 
which  being  increafed  by  the  agitation  of  the  veffel,  put  ail 
end  to  his  life  as  loon  as  he  landed  at  Brundufium,  in  his 
5  2d  year.  He  had  ordered  in  his  will,  that  the  -Eneid 
fhould  be  burnt  as  an  unfinifhed  poem;  but  Auguftus  for¬ 
bade  it,  and  had  it  delivered  to  Varius  and  Tucca,  with  the 
iiri&eft  charge  to  make  no  additions,  but  only  to  publifh 
it  corre&ly.  He  died  with  fnch  fteadinefs  and  tranquilli¬ 
ty,  as  to  be  able  to  didate  his  own  epitaph  in  the  following 
words : 

Mantua  me  genuit :  Calabri  rapuere ,  tenet  nunc 

Partbenope  .*  cecint  Pajcua9  Pur  a ,  Duces, 

His  bones  were  carried  to  Naples,  according  to  his  cainefl 
requeft  ;  and  a  monument  was  eroded  at  a  fmall  diftance 
from  the  city. 

Virgil  was  of  a  fvvarthy  complexion,  tall,  of  a  fickly  con- 
ftitution,  and  afflided  with  frequent  head-achs  and  [pitting 
of  blood.  He  was  fo  very  bafhful,  that  he  often  ran  into 
the  fhops  to  prevent  being  gazed  at  in  the  ftreets  ;  yet  was 
fo  honoured  by  the  Roman  people,  that  once  coming  into 
the  theatre,  the  whole  audience  rofe  up  out  of  refped  to 
him.  He  was  of  a  thoughtful  and  melancholy  temper  ;  he 
fpoke  little,  and  loved  retirement  and  content plation.  His 
fortune  was  affluent  ;  lie  had  a  fine  houfe  and  well-furnifhed 
library  near  Maecenas’s  gardens,  on  the  Efquiline  mount  at 
Rome,  and  alio  a  delightful  villa  in  Sicily.  He  was  lo  be* 
irevolent  and  inoffenfive,  that  moft  of  his  contemporary  po¬ 
ets,  though  they  envied  each  other,  agreed  in  loving  and 
efteeming  him.  He  reviled  his  verfes  with  prodigious  feve- 
rity ;  and  ufed  to  compare  hinffelf  to  a  file  bear,  which  licked 
her  cubs  into  fhape. 

The  beft  edition  of  Virgil’s  works  are  thofe  of  Mofvicius, 
with  the  notes  of  Servius,  printed  at  Lewarden  in  1717,  2 
vols  4to;  and  that  of  Burman,  at  Amfterdam,  1746,  in  4 
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There  are  feveral  Englifh  tranfktions,  which  are  y»rg3, 
well  known.  Virginia.^ 

Virgil  (Polydore),  an  Englifh  hiftorian,  born  at  Urbi-  ~  v  ^ 
no  in  Italy,  was  lent  in  the  beginning  of  the  16th  century, 
by  pope  Alexander  VI.  as  fub  colledor  of  the  Papal  tax, 
called  Peter-pence ,  in  this  kingdom.  He  had  not  been  long 
in  England  before  he  obtained  preferment  in  the  church; 
for  in  1503  he  was  prefented  to  the  redory  of  Churcli- 
Langton  in  the  archdeaconry  of  Leicester.  In  1507  he  was 
collated  to  the  prebend  of  Scanrlefby  in  the  church  of  Lin- 
coin  ;  and  in  the  fame  year  was  made  archdeacon  of  *  ells, 
and  prebendary  of  Hereford.  In  1513,  he  refigned  his  pre¬ 
bend  of  Lincoln,  and  was  collated  to  that  of  Oxgate  in  St 
Paul’s,  London.  We  are  told,  that  on  his  preferment  to 
the  archdeaconry  of  Wells,  he  refigned  the  office  of  Inb- 
colledor  to  the  pope,  and  determined  to  fpend  the  remainder 
of  his  life  in  England,  the  Hiftory  of  which  kingdom  he  be¬ 
gan  in  the  year  1505,  at  the  command  of  Henry  VII.  That 
work  coft  him  12  years  labour.  In  1526,  lie  finifhed  his 
treatife  on  Prodigies.  Polydore  continued  in  England  du¬ 
ring  the  whole  reign  of  Henry  VIII.  and  part  of  that  of 
Edward  VI.  whence  it  is  concluded  that  he  was  a  moderate 
Papift.  In  1 950,  being  now  an  old  man,  he  requefted  leave 
to  revifit  his  native  country.  He  was  accordingly  dii miffed 
with  a  pretent  of  300  crowns,  together  with  the  privilege 
of  holding  his  preferments  to  the  end  of  his  life.  He  died 
at  Urbino  in  the  year  1555.  As  an  hiftorian,  he  is  a  ecu  fed 
by  tome  as  a  malignant  flanderer  of  the  Englifh  nation;  yet 
Jovins  remarks,  that  the  French  and  Scotch  accule  him  of 
having  flattered  that  nation  too  much  :  (See  his  Blog.  cap. 

135.  p.  179)-  Befides  the  above,  he  wrote,  1.  De  return 
invenioribus  ;  of  which  an  Englifh  tranflation  was  pnblifhed 
by  Langley  in  1  663.  It  was  alfo  tranflated  into  French  and 
Spanifh.  2-  De  pro  digits  et  fortibus.  3.  Epifcoporum  Anglia 
catalogus .  Ivlanufcript.  4.  De  vita  perfeAa,  Bafil,  1546, 

1 553,  8vo.  5.  EpifioU  erudita  ;  and  fome  other  works. 

VIRGINIA,  one  of  the  United  States  o<-  North  Ame¬ 
rica,  is  bounded  on  the  eaft  by  the  Atlantic  Ocean,  on  the 
north  by  Pennfylvama  and  the  river  Ohio,  on  the  weft  by  the 
Miflifiippi,  on  the  Louth  by  North  Carolina. 

Thefe  boundaries  include  an  area  fomewhat  triangular  of 
121,525  miles,  whereof  79,650  lie  weft  ward  of  the  Allega¬ 
ny  mountains,  and  57,034  well  ward  of  the  meridian  of  the 
mouth  of  the  Great  K.anha way.  This  ftate  is  therefore  one 
third  larger  than  the  iflands  of  Great  Britain  and  Ireland, 
which  are  reckoned  at  88,357  fquare  miles. 

The  principal  rivers  in  Virginia  are,  Roanoke,  James  ri¬ 
ver,  which  receives  the  Rivanna,  Appamattox,  Chicknhomi- 
ny,  Nanfemond,  and  Elizabeth  rivcis  ;  York  river,  which  is 
formed  by  the  jundion  of  Pamunky  and  Mattapony  rivers ; 
Rappahannok,  and  Patomak. 

The  mountains  are  not  folitary  and  fcattered  confufedly 
over  the  face  of  the  country  ;  they  commence  at  about  150 
miles  from  the  fea-coaft,  and  are  difpoied  in  ridges  one  be¬ 
hind  another,  running  nearly  parallel  with  the  coaft,  though 
rather  approaching  it  as  they  advance  north- eaftwardly.  To  \rn^nia. 
the  fouth- weft,  as  the  trad  of  country  between  the  fea  coaft 
and  the  MiflifTippi  becomes  narrower,  the  mountains  con¬ 
verge  into  a  Angle  ridge,  which,  as  it  approaches  the  Gnlph 
of  Mexico,  fubftdes  into  plain  country,  and  gives  rife  to  fome 
of  the  waters  of  that  Gulph.  . 

From  the  great  extent  of  Virginia,  it  may  be  expected 
that  the  climate  is  not  the  fame  in  all  its  parts.  It  is  re-* 
markable  that,  proceeding  on  the  fame  parallel  of  latitude 
weftwardly,  the  climate  becomes  coluer  in  like  manner  as 
when  you  proceed  northwardly.  Ibis  continues  to  be  the 
cafe  till  you  attain  the  fummit  of  the  Allegany,  which  is 

the  higheft  land  between  the  ocean  and  the  Miffiffippu- 
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Virginia.  From  thence,  defending  in  the  fame  latitude  to  the  Miflif- 
fippi,  the  change  reverfes  ;  and,  if  we  may  believe  travellers, 
it  becomes  warmer  there  than  it  is  in  the  fame  latitude  on 
the  fea-fide.  Their  teftimony  is  {Lengthened  by  the  vege- 
tables  and  animals  which  fubft ft  and  multiply  there  naturally, 
and  do  not  on  the  ft  a- co  aft.  Thus  catalpas  grow  fpontane- 
oufly  on  the  Miffifllppi  as  far  as  the  latitude  of  37,  and  reeds 
as  tar  as  38,  degrees.  Perroquets  even  winter  on  the  Sioto 
in  the  39th  degree  of  latitude.  In  the  fummer  of  1 7 7 9> 
when  the  thermometer  was  at  90  degrees  at  Monticello,  and 
96  degrees  at  Williamfburg,  it  was  1 10  degrees  at  Kalkaflda. 
Perhaps  the  mountain,  which  overhangs  this  village  on  the 
north  fide,  may  by  its  retk&ion  have  contributed  fomewhat 
to  produce  this  heat. 

The  number  of  free  inhabitants  in  this  flate  in  1782  was 
296,852,  Haves  270,762.  The  number  of  free  inhabitants 
were  to  the  number  or  {laves  nearly  as  1 1  to  10. 

The  college  of  William  and  Mary  is  the  only  public  fe- 
minary  of  learning  in  Virginia.  It  was  founded  in  the  time 
of  king  William  and  queen  Mary,  who  granted  to  it  20,000 
acres  of  land,  and  a  penny  a  pound  duty  on  certain  tobaccoes 
exported  from  Virginia  and  Maryland.  The  aflembly  alfo 
gave  it  by  temporary  law  a  duty  on  liquors  imported,  and 
Ikius  and  furs  exported.  From  thefe  refources  it  received 
upwards  of  3000  1.  cammunlbus  annts.  The  buildings  arc  of 
brick,  fufficient  for  an  indifferent  accommodation  of  perhaps 
ico  ftudents.  By  its  charter  it  was  to  be  under  the  go¬ 
vernment  of  20  vifttors,  who  were  to  be  its  legidators  ;  and 
to  have  a  prefident  and  fix  profefforfhips,  which  at  prefent 
Hand  thus:  — A  profeflbrftiip  for  Law  and  Police;  Anato¬ 
my  and  Medicine  ;  Natural  Philofophy  and  Mathematics ; 
Moral  Philofophy,  the  Law  of  Nature  and  Nations,  the  Fine 
Arts;  Modern  Languages.  For  the  Brafferton.  The  col¬ 
lege  edifice  is  a  huge,  mifhapen  pile,  which,  but  that  it  has 
a  roof,  would  be  taken  for  a  brick-kiln.  In  1787,  there 
were  about  30  young  gentlemen  members  of  this  college,  a 
large  proportion  of  which  were  law  ftudents.  Mhere  are  a 
number  of  flouriiliing  academies  in  Virginia ;  one  in  Prince 
Edward  county,  one  at  Alexandria,  one  at  Norfolk,  one  at 
Hanover,  and  others  in  other  places. 

The  prefent  denominations  of  Chriftians  in  Virginia  are 
Prefoyterians,  who  a**e  the  moft  numerous,  and  inhabit  the 
tveftern  parts  of  the  ftate  ;  Epifcopalians,  who  are  the  moft 
ancient  fettlers,  and  occupy  the  eaftern  and  firft  Settled  parts 
of  the  (late.  Intermingled  with  thefe  are  great  numbers  of 
Baptills  and  Methodifts.  The  bulk  of  thefe  laft  mentioned 
religious  feels  are  of  the  poorer  fort  of  people,  and  many  of 
them  are  very  ignorant  (as  is  indeed,  the  cafe  with  the  other 
denominations),  but  they  are  generally  a  virtuous  well-mean¬ 
ing  fet  of  people. 

Virginia  has  produced  fome  of  the  moft  diftingnifhed  men 
that  have  been  a&ive  in  effedting  the  two  late  important  re¬ 
volutions  in  America,  whole  political  and  military  character 
will  rank  among  the  firft  in  the  page  of  hiftory.  The  great 
body  of  the  people  do  not  concern  themfelves  with  politics;  fo 
that  their  government,  though  nominally  republican,  is  in  fadl 
oligarchical  or  ariftocratical.  The  Virginians  who  are  rich,  are 
211  general  fenlible,  polite,  and  hofpitable  and  of  an  indepen¬ 
dent  fpirit.  The  poor  are  ignorant  and  abjedfc;  all  are  of  an 
inquifitive  turn,  and  in  many  other  refpedfs  very  much  refera¬ 
ble  the  people  in  the  eaftern  dates.  There  is  a  much  greater 
difparity  between  the  rich  and  the  poor  in  Virginia  than  in 
any  of  the  northern  ftates.  A  fpirit  for  literary  inquiries, 
if  not  altogether  confined  to  a  few,  is,  among  the  body  of 
the  people,  evidently  fubordinate  to  a  fpirit  of  gaming  and 
barbarous  fports.  At  almoft  every  tavern  or  ordinary  on 
•the  public  road  there  is  a  billiard  table,  a  backgammon 
table,  cards,  and  other  implements  for  vaiious  games.  To 


thefe  public  houfes  the  gambling  gentry  in  the  neighbour-  Vugim* 
hood  refort  to  kill  time  which  hangs  heavily  upon  them;  and  yjrtljC< 
at  this  bnfinefs  they  are  extremely  expert,  having  been  ac- 
cuftomed  to  it  from  their  earlieft  youth.  The  paffion  for  cock- 
fighting,  a  diverfion  not  only  inhumanly  barbarous,  but  in¬ 
finitely  beneath  the  dignity  of  a  man  of  fenfe,  is  fo  predo¬ 
minant,  that  they  even  advertife  their  matches  in  the  public 


newfpapers. 

The  executive  powers  are  lodged  in  the  hands  of  a  go¬ 
vernor  chofen  annually,  and  incapable  of  ailing  more  than 
three  years  in  feven.  Tie  is  affifted  by  a  council  of  eight 
members.  The  judiciary  powers  are  divided  among  feverai 
courts.  Legiflation  is  exercifed  by  two  houfes  of  aflembly, 
the  one  called  the  Houfe  of  Delegates,  compofed  of  two  mem¬ 
bers  from  each  county,  chofen  annually  by  the  citizens  pof- 
fe fling  an  eftate  for  life  in  100  acres  of  uninhabited  land,  or 
25  acres  with  a  houfe  on  it,  or  in  a  houfe  or  lot  in  fome  town. 
The  other  called  the  Senate,  confifting  of  24  members,  chofen 
quadrennially  by  the  fame  electors,  who  for  this  purpofe  are 
diftributed  into  24  diftridts.  The  concurrence  of  both  houfes 
is  neceflary  to  the  paflage  of  a  law.  They  have  the  appoint¬ 
ment  of  the  governor  and  council,  the  judges  of  the  fuperior 
courts,  auditors,  attorney-general,  treafurer,  regifter  of  the 
land  office,  and  delegates  to  Congrefs. 

Before  the  prefent  war,  there  was  exported  from  this  ftate, 
communibus  annls ,  nearly  as  follows  : 


Articles. 

Quantity. 

Tobacco,  -  - 

55,000  hhd«.  of  1000  lb. 

Wheat,  -  - 

80c, coo  hufhcls 

Indian  Corn,  -  - 

6 00 ,ooo  bufhds 

Shipping, 

Mafts,  planks,  lkantling,  fhinglcs,  ftaves, 

30,000  barrels 

Tar,  pitch,  turpentine, 

Peltry,  viz.  fkirs  of  deer,  beavers,  otters, 7 

180  hhds.  of  60O  lb. 

mufk-rats,  racoons,  foxes,  -  $ 

Pork,  - 

4,000  barrels 

Flax  feed,  hemp,  cotton, 

Pit  coal,  pig  iron, 

5,000  bulb  els 

Peafe,  - 

Beef,  -  -  - 

i,oco  barrels 

Sturgeon,  white  ftiad,  herring, 

Brandy  from  peaches  and  apples,  whifky, 

Hories, 

Tire  amount  of  the  above  articles  is  £5 
or  607  14*  guineas. 

o,o©o  1.  Virginia  money, 

The  whole  country  before  it  was  planted  was  one  conti¬ 
nued  foreft  interfperfed  with  marfhes,  which  in  the  Weft  In¬ 
dies  they  call  fwamps.  No  country  now  produces  greater 
quantities  of  excellent  tobacco  ;  and  the  foil  is  generally  fo 
Tandy  and  ftiallow,  that  after  they  have  cleared  a  frefti  piece 
of  ground  out  of  the  woods,  it  will  not  bear  tobacco  after 
two  or  three  years  unlefs  cow-penned  and  well  dunged.  The 
forefts  yield  oaks,  poplars,  pines,  cedars,  cyprefies,  fweet 
myrtles,  chefnuts,  hickery,  live  oak,  walnut,  dog-wood, 
alder,  hazel,  chinkapins,  locuft-trees,  faflafras,  elm,  afli, 
beech,  with  a  great  variety  of  fweet  gums  and  incenfc, 
which  diftil  from  feverai  trees;  pitch,  tai,  rofin,  turpentine, 
plank-timber,  mafts,  and  yards.  Virginia  yields  alfo  rice, 
hemp,  Indian  corn,  plenty  of  pafture,  with  coal,  quarries  of 
ftone,  and  lead  and  iron  ore. 

VIRGO,  in  aftronomy,  one  of  the  ligns  or  conftellations 
of  the  zodiac. 

ViRGULA  Divinitoria,  divining  rod.  See  Mine, 
Vol.  XIL  p.  41. 

VIRTUAL,  or  Potential;  fomething  that  has  a 
power  or  virtue  of  adiing  or  doing.  The  term  is  chiefly 
underftood  of  fomething  that  adls  by  a  fecret  invifible  caufe, 
in  oppolltion  to  adtual  and  fenfible. 

VIRTUE,  a  term  ufed  in  various  fignifications.  In  the 
4  O  2  general 
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'VJrtnnfe  genera!  it  denotes  power,  or  the  perfe&ion  of  any  thing, 
Viftub  s  w^iether  natural  or  lupermtural,  animate  or  inanimate, .  cl- 
ru  1  "  *  fential  or  acceffory.  But,  in  its  more  proper  or  retrained 
fenfe,  virtue  fignifies  a  habit,  which  improves  and  perfects 
<  the  pcfTefTor  and  his  a&ions.  See  Moral  Philosophy, 
n°  84. 

VIRTUOSO,  an  Italian  term  lately  introduced  into  the 
Englifh,  Signifying  a  man  of  curiofitv  and  learning,  or  one 
who  loves  and  promotes  the  arts  and  fciences.  But  among 
\is  the  term  feems  to  be  appropriated^  to  thofe  who  apply 
themfelves  to  fome  curious  and  quaint  rather  than  immedi¬ 
ately  ufeful  art  or  ftudy;  as  antiquaries,  collegers  of  rarities 
of  any  kind,  microfcopical  obfervers,  &c. 

VIRULENT,  a  term  applied  to  any  thing  that  yields  a 
virus ;  that  is,  a  contagious  or  malignant  pus. 

VISCERA,  in  anatomy,  a  term  fignifying  the  fame  with 
entrails  ;  including  the  heart,  liver,  lungs,  fpleen,  intdlines, 
and  other  inward  parts  cf  the  body. 

VISCIDITY,  or  Viscosity,  the  quality  of  fomething 
that  is  vifcid  or  vifcous  ;  that  is,  glutinous  and  fticky  like 
bird-lime,  which  the  Latins  call  by  the  name  of  vifcus. 

VISCOUNT  ( Vice  Comes),  was  anciently  an  officer  un¬ 
der  an  earl,  to  whom,  during  his  attendance  at  court,  he 
a&ed  as  deputy  to  look  after  the  affairs  of  the  country.  But 
the  name  was  afterwards  made  ufe  of  as  an  arbitrary  title  of 
honour,  without  any  fhadow  of  office  pertaining  to  it,  by 
Henry  VI.  5  when,  in  the  18th  year  of  his  reign,  he  created 
John  Beaumont  a  peer  by  the  name  of  vi/count  Beaumont ; 
which  was  the  firfl  inftance  of  the  kind. 

A  vifcount  is  created  by  patent  as  an  earl  is  ;  his  title  is 
Right  Honourable ;  his  mantle  is  two  doublings  and  a  half 
of  plain  fur  ;  and  his  coronet  has  only  a  row  of  pearls  clofe 
to  the  circle. 

VI  SCUM,  in  botany;  a  genus  of  plants  of  the  clafs  dU 
cecia ,  order  tetrandria ,  and  in  the  natural  fyftem  arranged 
under  the  48th  order,  aggregate.  The  male  calyx  is  qua¬ 
dripartite;  the  antherae  adhere  to  the  calyx:  the  female  calyx 
confifls  of  four  leaves;  there  is  no  ftyle;  the  fligma  is  obtufe. 
There  is  no  corolla ;  the  fruit  is  a  berry  with  one  feed. 
There  are  9  fpecies  ;  only  one  of  which  is  a  native  of  Bri- 
.  tain,  viz.  the  album,  or  common  mifleltoe.  It  is  a  fhrub 
growing  on  the  bark  of  fever al  trees  :  the  leaves  arc  conju¬ 
gate  and  elliptical,  the  Hern  forked  ;  the  flowers  whitifh  in 
the  ate  of  the  leaves.  This  plant  was  reckoned  {acred 
among  the  druids. 

VISHNOU,  that  perfon  in  the  triad  of  the  Bramins 
who  is  confidered  as  the  preferver  of  the  univerfe.  Brahma 
is  the  creator  and  Siva  the  deftroyer ;  and  thefe  two,  with 
Vifhnou,  united  in  fome  inexplicable  manner,  conflituteZ?r^/> 
me,  or  the  fupreme  numen  of  the  Hindoos.  See  Polythe¬ 
ism,  n°36. 

VISIBLE,  fomething  that  is  an  objeCt  of  fight  or  vifion; 
or  fomething  whereby  the  eye  is  afFeCted  fo  as  to  produce 
this  fenfation. 

V1SIER,  an  officer  or  dignitary  in  the  Ottoman  empire, 
whereof  there  are  two  kinds ;  one  called  by  the  Turks  Vi- 
Jter-azem,  that  is,  ((  grand  vifier,,>  is  the  prime  minifler  of 
Rate  in  the  whole  empire.  He  commands  the  army  in  chief, 
and  prefides  in  the  divan  or  great  council.  Next  to  him  are 
fix  other  fubordinate  vifiers,  called  vifiers  of  the  bench  ;  who 
officiate  as  his  counfellors  or  affefTors  in  the  divan. 

VISION,  in  optics,  the  aCt  of  feeing  or  perceiving  ex¬ 
ternal  obje&s  by  means  of  the  organ  of  fight,  the  eye.  See 
Anatomy,  n°  142,  and  Metaphysics,  n°  49—54. 

VISTULA,  or  We  is  el,  a  large  river  of  Poland,  which 
taking  its  rife  in  the  mountains  fouth  of  Silefia,  vifits  Cra¬ 
cow,  Warfaw,  &c.  and  continuing  its  courfe  northward,  falls 
Into  the  Baltic  La  below  Dazzle. 


V  1  SU  AL,  in  general,  fomething  belonging  to  vision,  Vifuaj 

V  1 1  AL,  in  phyfioloay,  an  appellation  given  to  whatever  II 
minitters  principally  to  the  conilituting  or  maintaining  life 

in  the  bodies  of  animals  :  thus  the  heart,  lungs,  and  brain, 
are  called  vital  parts  ;  and  the  operations  of  thefe  parts 
by  which  the  life  of  animals  is  maintained  are  called  vital 
fun  ft  ions. 

V1TALIANO  (Donati),  an  eminent  naturalift,  was 
born  in  Padua  the  Sth  of  September  1717.  He  fhowed 
from  his  childhood  the  greatefl  inclination  for  botany  and 
natural  hiftory  ;  and,  at  the  age  of  twelve  years,  knew  all 
the  medicinal  plants,  and  had  made  a  collection  of  natural 
productions.  When  fome  years  older,  he  profited  by  the 
friendfhip  of  the  celebrated  Pontedero,  and  was  generoufly 
furnifhed  with  books  and  informations  by  the  living  profef- 
for  Valliineri  junior.  His  belt  mailers  were,  however,  his 
own  mountain  and  maritime  peregrinations  ;  which  he  be¬ 
gan  in  Dalmatia  in  1743,  and  continued  for  five  years. 

He  was  chofen  for  adjutant  to  the  marquis  Poleni,  public 
profeffor  of  experimental  phyfic,  and  cultivated  under  fo 
great  a  mailer  all  the  parts  of  phyfico  mathematics.  With 
him  he  made  a  journey  to  Rome,  and  there  became  an  inti- 
niafe  friend  of  Leprotti  the  papal  phyfician,  to  whom  he 
atterwards  dedicated  his  S  aggie  delta  jloria  natural e  delP  A dru 
atico  ;  a  work  of  great  merit,  which  count  Ginamii  of  Ra¬ 
venna  endeavoured  to  depreciate,  though  with  little  fuccefs. 

The  effay  of  Donati  was  published  in  1 750,  and  was 
afterwards  tranflated  into  French.  The  fame  which  our 
author  acquired  induced  his  Sardinian  majefty  to  appoint 
him  profefTor  of  botany  and  natural  hillory  at  Turin.  He 
went  there  very  willingly  ;  made  many  excurfions  among 
the  mountains  of  Savoy  and  Genoa,  and  would  have  been 
happy  could  he  always  have  converfcd  with  the  mountain¬ 
eers,  who  generally  are  harmlefs  people.  The  king  his 
mailer  fent  him  out  of  the  way  of  his  enemies,  whole  envy 
and  hatred  his  merit  alone  had  railed;  he  commanded  him  to 
fet  out  on  a  voyage  to  Egypt,  and  from  thence  to  vifit  Sy¬ 
ria,  Paleitine,  Arabia,  and  the  Eafl  Indies,  to  make  obfer- 
vations  and  to  colledt  the  rarell  productions  of  nature.  In 
1759  he  was  in  Alexandria,  law  Egypt  as  far  as  the  great 
cataraCt  of  the  Nile,  and  a  great  part  of  Paleftine,  Arabia, 
and  Chaldea ;  and  in  all  thofe  travels  was  expoled  to  luffer 
the  cruel  confequences  of  a  bad  choice  which  he  had  made 
of  his  companions.  While  he  flaid  at  Bafiora,  waiting  for 
orders  from  court,  he  Fell  ill  of  a  putrid  lever,  and  died  in  a 
few  days.  The  news  ol  his  death  came  to  Turin  about  the 
end  of  OCtober  1763.  He  left  in  manufcript  two  volumes 
in  folio. 

VITELLUS,  the  yolk  of  an  egg.  See  Egg. 

VITIS,  in  botany  :  A  genus  of  the  clafs  pentandria,  or¬ 
der  monogynia ;  and  in  the  natural  fyftem  arranged  under  the 
46th  order, peftoracea.  The  petals  cohere  at  the  top,  and  are 
withered  ;  the  fruit  is  a  berry  with  five  feeds.  There  are 
1 1  fpecies ;  the  inoft  important  or  which  is  the  1 /mi f era  or 
common  vine,  which  has  naked,  lobed,  finuated  leaves. 

There  are  a  great  many  varieties  ;  but  a  recital  of  their 
names  would  be  tirefome  without  being  ufeful.  All  the 
forts  are  propagated  either  from  layers  or  cuttings,  the 
former  of  which  is  greatly  praCtifed  in  England,  but  the 
latter  is  much  preferable. 

in  chooling  the  cuttings,  you  fhould  always  take  fuch  f 
(hoots  of  the  ldfl  year’s  growth  as  are  flrong  and  well  ripen¬ 
ed  ;  thefe  fhould  be  cut  from  the  oli  vine,  juil  below  the 
place  where  they  were  produced,  taking  a  knot,  or  piece  of 
the  two-years  wood  to  each,  which  fhould  be  pruned  imooth; 
then  you  fhould  cut  off  the  upper  part  of  the  fhoots,  fo  as 
to  leave  the  cutting  about  fixteen  inches  long.  When  the 
piece  or  knot  of  old  wood  is  cut  at  both  end'3,  near  the 
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y0Upg  fljoot,  the  cutting  will  refemble  a  little  mallet ;  from 
-  whence  Columella  gives  the  title  of  malleolus  to  the  vine-cut¬ 
tings.  In  making  the  cuttings  after  this  manner,  there  can 
be  but  one  taken  from  each  (hoot ;  whereas  molt  perfons 
cut  them  into  lengths  of  about  a  foot,  and  plant  them  all : 
which  is  very  wrong,  for  various  leafons  too  tedious  to 
mention. 

When  the  cuttings  are  thus  prepared,  if  they  are  not  then 
planted,  they  fhould  be  placed"  with  their  lower  part  in  the 
ground  in  a'dry  toil,  laying  fome  litter  upon  their  upper 
parts  to  prevent  them  trom  drying  :  in  this  iituation  they 
may  lemain  till  the  beginning  of  April  (which  is  the  belt 
time  for  planting  them)  ;  when  you  (hould  take  them  out,^ 
and  wa(h  them  from  the  filth  they  have  contracted  ;  and.  if 
you  find  them  very  dry,  you  (hould  let  them  ftand  with 
their  lower  parts  in  the  water  fix  or  eight  hours,  which 
will  diftend  their  veffels,  and  difpofe  them  for  taking  root. 

If  the  ground  be  (Irong  and  inclined  to  wet,  you  (hould 
open  a  trench  where  the  cuttings  are  to  be  planted,  which 
fhould  be  (ailed  with  lime  rubbifh,  the  better  to  drain  off  the 
moidure:  then  raiie  the  borders  with  irefh  light  earth  about 
two  feet  thick,  fo  that  it  may  be  at  lead  a  loot  above  the 
level  of  the  ground  :  then  you  (hould  open  the  hojes  at 
about  fix  feet  didance  from  each  other,  putting  one  good 
ftrong  cutting  into  each  hole,  which  (hould  be  laid  a  little 
(loping,  that  their  tops  may  incline  to  the  wall ;  but  it  mud 
be  put  in  fo  deep,  as  that  the  uppermoft  eye  may  be  level 
with  the  furfaceof  the  ground  ;  for  when  any  part  of  the 
cutting  is  left  above  ground,  mod  or  the  buds  attempt  to 
fhoot,  fo  that  the  ftrength  of  the  cuttings  is  divided  to 
nourifli  to  many  (hoots,  which  mud  confequently  be  weaker 
than  if  only  one  of  them  grew ;  whereas,  by  burying  the 
whole  cutting  in  the  ground,  the  fap  is  all  employed  on  one 
(ingle  fhoot,  which  confequently  will  be  much  dronger;  bc- 
fjdes,  the  fun  and  air  are  apt  to  dry  that  part  of  the  cutting 
which  remains  above  ground,  and  io  often  prevents  their 
buds  from  (hooting. 

Having  placed  the  cutting  into  the  ground,  fill  up  the 
hole  gently,  preffing  down  the  earth  with  your  foot  clofe 
about  it,  and  raife  a  little  hill  jud  upon  the  top  of  the 
cutting,  to  cover  the  upper  eye  quite  over,  which  will  pre¬ 
vent  it  from  drying.  Nothing  more  is  neceflary  but  to 
keep  the  ground  clear  from  weeds  until  the  cuttings  be, An 
to  fhoot;  at  which  time  you  fhould  look  over  them  carefully, 
to  rub  off  any  (mall  (hoots,  if  fuch  are  produced,  fattening 
the  fird  main  (hoot  to  the  wall,  which  (hould  be  con-iantly 
trained  up,  as  it  is  extended  in  length,  t®  prevent  its  break¬ 
ing  or  hanging  down.  You  mud  continue  to  look  over  thefe 
once  in  about  three  weeks  during  the  fiimmer  ieafon,  con- 
ftantly  rubbing  off  all  lateral  (hoots  which  are  produced  ; 
and  be  fure  to  keep  the  ground  clear  trom  weeds,  which, 
if  flittered  to  grow,  will  exhaud  the  goodnefs  of  the  foil 
and  (larve  the  cuttings.  The  Michaelmas  following,  if 
your  cuttings  have  produced  (trong  (boots,  you  {hould  prune 
them  down  to  two  eyes.  In  the  fpring,  after  the  c<5ld  wea¬ 
ther  is  pad,  you  mud  gently  dig  up  the  borders  to  loofe  the 
earth  ;  but  you  mult  be  very  careful,  in  doing  this,  not  to 
injure  the  roots  of  your  vines :  you  {hould  alfo  raife  the 
earth  up  to  the  dems  of  the  plants,  fo  as  to  cover  the  old 
wood,  but  not  fo  deep  as  to  cover  either  of  the  eyes  of  the 
lad  year's  wood.  After  this  they  will  require  no  farther 
care  until  they  begin  to  fhoot ;  when  you  fhould  rub  off  all 
weak  dangling  (hoots,  leaving  no  more  than  the  two  produ¬ 
ced  from  the  two  eyes  of  the  lad  year's  wood,  which  fhould 
be  fadened  to  the  wall.  From  this  time  till  the  vines  have 
done  (hooting,  you  fhould  look  them  over  once  in  three 
weeks  or  a  month,  to  rub  off  all  lateral  {hoots  as  they  are 
produced,  and  to  fallen  the  main  (hoots  to  the  wall  as  they 
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are  extended  in  length;  about  the  middle  or  latter  end 
July,  it  will  be  proper  to  nip  off  the  tops  of  thefe  two  (hoots  v" 
which  will  drengthen  the  lower  eyes’.  During  the  lummer 
feafon  you  mud  condantly  keep  the  ground  clear  from  weeds: 
nor  fhould  you  permit  any  fort  of  plants  to  grow  near  the 
vines,  which  would  not  only  rob  them  of  nouridiment,  but 
fhade  the  lower  parts  of  the  fhoots,  and  thereby  prevent 
their  ripening ;  which  will  not  only  caute  their  wood  to  be 
fpongy  and  luxuriant,  but  render  it  lefs  fruitful. 

As  foon  as  the  .leaves  begin  to  drop  in  autumn,  you  fhould 
prune  thefe  young  vines  again,  leaving  three  buds  to  each 
of  the  (hoots,  provided  they  are  ftrong  :  otherwife  it  is  bet# 
ter  to  fhorten  them  down  to  two  eyes  if  they  are  good  ;  for 
itJs  a  very  wrong  practice  to  leave  much  wood  upon  young 
vines,  or  to  leave  their  (hoots  too  long,  which  greatly  weak* 
ens  the  roots:  then  you  fhould  raiien  them  to  the  wall,  fpread- 
ing  them  out  horizontal  each  way,  that  there  may  be  room 
to  train  the  new  (hoots  the  following  fummer,  and  in  the 
ipring  the  borders  mud  be  digged  as  before. 

The  ufes  of  the  fruit  of  the  vine  for  making  wine,  &c. 
are  well  known.  The  vine  was  introduced  by  the  Romans- 
into  Britain,  and  appears  formerly  to  have  been  very  com¬ 
mon.  From  the  name  of  vineyard  yet  adhering  to  the  rui¬ 
nous  fites  of  our  cadles  and  monaftenes,  there  feem  to  have 
been  lew  in  the  country  but  what  had  a  vineyard  belonging 
to  them.  The  county  of  Gloucester  is  particularly  com¬ 
mended  by  Malmfbury  in  the  twelfth  century,  as  excelling 
all  the  reft  of  the  kingdom  in  the  number  and  goodnefs  of 
its  vineyards.  In  the  earlier  periods  of  our  hiftory,  the  ifle- 
cf  Ely  was  exprefsly  denominated  the  IJle  of  Vines  byr  the 
Normans.  Vineyards  are  frequently  noticed  in  the  dtferip- 
tive  accounts  of  doomlday  ;  and  thofe  of  England  are 
even  mentioned  by  Bede  as  early  as  the  commencement  of 
the  eighth  century. 

Doomlday  exhibits  to  us.  a  particular  proof  that  wine  was 
made  in  England  during  the  period  preceding  the  conqueft. 
And  after  the  conqueft  the  biihop  or  Ely  appears  to  have 
received  at  lead  three  or  four  tuns  of  wine  annually,  as 
tythes,  from  the  produce  of  the  vineyards  in  Ins  dioeefe 
and  to  have  made  frequent  refervations  in  (us  leafes  of  a  cer¬ 
tain  quantity  of  wine  for  rent.  A  plot  of  land  in  London, 
which  now  forms  Ead-Smithfield  and  fome  adjoining  ilreets, 
was  withheld  from  the  religious  houfe  within  Aldgate  by 
four  fuccedive  con  Tables  of  the  Tower,  in  the  reigns  of  Ru- 
(us,  Henr\r,  and  Stephen,  and  made  by  them,  into  a  vineyard 
to  heir  great  emolument  and  pront.  In  the  old  accounts 
of  rectorial  and  vicarial  revenues,  and  in  the  old  remitters  of 
ecclehaftical  fuits  concerning  them,  the  tithe  of  wine  is  ait 
article  that  frequently  occurs  in  Kent,  Surry,  and  other 
counties.  And  the  wines  ol  Gloucederfhire,  within  a  cen¬ 
tury  after  the  conqueft,  were  little  inferior  to  the  French  ill 
fweetnefs.  The  beautiful  region  of  Gaul,  which  had  not  a 
fin  rle  vine  in  the  days  of  Caefar,  had  numbers  fo  early  as  the 
time  of  Strabo.  The  fouth  of  it  was  particularly  (locked 
with  them;  and  they  had  even  extended  themfelves  into  the 
interior  parts  of  the  country  :  But  the  grapes  of  the  latter 
did  not  ripen  kindly.  France  was  famous  for  its  vineyards 
in  the  reign  of  Vefpafian,  and  even  exported  its  wines  into 
Italy.  The  whole  province  of  Narbonne  was  then  covered 
with  vines:  and  the  wine-merchants  of  the  country  were  re¬ 
markable  for  all  the  knavifh  dexterity  of  our  modern  brew¬ 
ers,  tinging  it  with  Broke,  colouring  it  (as  was  fufpe6led) 
with  herbs  and  noxious  dyes,  and  even  adulterating  the  talle 
and  appearance  with  aloes.  And,  as  our  fird  vines  would 
be  tran (planted  from  Gaul,  fo  were  in  all  probability  thofe 
of  the  Allobroges  in  Franche  Compte.  Thefe  were  pecu¬ 
liarly  fitted  for  cold  countries.  They  ripened  even  in  the 
frails  of  the  advancing  winter..  And  they  were  of  the  fame 
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Vitis  colour,  and  Teem  to  have  been  of  the  fame  fpecies,  as  the 

II  black  Mufcadines  of  the  prefent  day,  which  have  lately  been 

Viverra.  tr*e(j  *n  tjie  {Hand,  I  think,  and  found  to  be  fitted:  for  the 
climate.  Thefe  were  pretty  certainly  brought  into  Britain 
a  little  after  vines  had  been  carried  over  all  the  kingdoms  of 
Gaul,  and  about  the  middle  of  the  third  century ;  when  the 
numerous  plantations  had  gradually  fpread  over  the  face  of 
the  latter,  and  mud  naturally  have  continued  their  progrefs 
into  the  former. 

The  Romans,  even  nearly  to  the  days  of  Lucullus,  were 
very  feldom  able  to  regale  tliemfelves  with  wine.  Very  little 
was  then  raifed  in  the  compafs  of  Italy.  And  the  foreign 
wines  were  fo  dear,  that  they  were  rarely  produced  at  an 
entertainment;  and  when  they  were,  each  gueft  was  indulged 
only  with  a  {ingle  draught.  But  in  the  ieventh  century  of 
Rome,  as  their  conqueds  augmented  the  degree  of  their 
wealth,  and  enlarged  the  fpliere  of  their  luxury,  wines  be¬ 
came  the  obje&  of  particular  attention.  Many  vaults  were 
conftru&ed,  and  good  flocks  of  liquor  depoiited  in  them. 
And  this  naturally  gave  encouragement  to  the  wines  of  the 
country.  The  Falernian  rofe  immediately  into  great  re¬ 
pute  ;  and  a  variety  of  others,  that  of  Florence  among  the 
red,  fucceeded  it  about  the  clofe  of  the  century.  And  the 
more  wefterly  parts  of  the  European  continent  were  at 
once  fubje&ed  to  the  arms,  and  enriched  with  the  vines,  of 
Italy. 

But  the  fcarcity  of  the  native,  and  dearnefs  of  the  foreign, 
wines  in  that  country,  feveral  ages  before  the  conqued  of 
Laneafhire,  had  called  out  the  fpii  it  of  invention,  and  occa¬ 
sioned  the  1?  aking  of  fa&itious  wines.  Thefe  were  dill  con¬ 
tinued  by  the  Romans,  and  naturally  taught  to  the  Britons. 
And  they  were  made  of  alinoft  all  the  products  of  the  or¬ 
chard  and  garden,  the  pear,  the  apple,  mulberry,  fervis,  and 
rofe.  Two  of  them,  therefore,  were  thofe  agreeable  liquors 
which  we  ftill  denominate  cyder  and  perry.  The  latter 
would  be  called  pyrum  by  the  Romans,  and  is  therefore  call¬ 
ed  perry  or  pear-water  by  us.  And  the  former  aflumed 
among  the  Romans  the  appellation  o ijicera,  which  was  col¬ 
loquially  pronounced  by  them  Jidera ,  as  the  fame  pronunci¬ 
ation  of  it  among  the  prefent  Italians  fhows  ;  and  retains 
therefore  the  denomination  of  cyder  among  ourfelves. 

VITREOUS  Humour  of  the  eye.  See  Anatomy, 
n°  142. 

VITRIFICATION,  in  chemidry,  the  converfion  of  a 
body  into  glafs  by  means  of  fire.  See  Glass. 

VITRIOL,  a  compound  fait,  formed  by  the  union  of 
iron,  copper,  or  zinc  with  the  fulphuric  acid.  It  is  of  three 
colours,  white,  blue,  and  green,  according  to  the  metal. 
See  CH£MisTRY-iW<?Ar.  #  „ 

VITRIOLATED,  among  chemifls,  fome  thing  impreg¬ 
nated,  or  fuppofed  to  be  fo,  with  vitriol  or  its  acid. 

VITRIOLIC  acid.  See  Sulphuric  Acid  and  Chemis¬ 
try  -Index. 

VITRUVIUS  POLLIO  (Marcus),  a  very  celebrated 
Roman  architect,  was,  according  to  the  common  opinion, 
born  at  Verona,  and  lived  in  the  reign  of  Auguftus,  to 
whom  he  dedicated  his  excellent  treatife  on  architecture,  di¬ 
vided  into  ten  books.  William  Philanders  edition  of  this 
celebrated  work  is  citeemed.  Claudius  Perrault  has  given 
an  excellent  tranflation  of  it  in  French,  with  learned  notes. 
There  are  alfo  feveral  Engliffl  tranflations  of  Vitruvius. 

VITUS’s  Dance.  See  Medicine,  n°284-. 

VIVERRA,  THE  weasel  ;  a  genus  of  quadrupeds  be¬ 
longing  to  the  order  of  ferae.  They  have  fix  fore-teeth, 
the  intermediate  ones  being  fhorter,  and  more  than  three 
grinders,  and  the  claws  are  exferted.  There  are  27  fpecies, 
the  principal  of  which  are, 


1.  The  ichneumon,  with  the  tail  tapering  to  a  point,  and  Vivcn* 
the  toes  dillant  from  each  other  ;  inhabits  Egypt,  Barbary,  v— 
India  and  its  iflands.  It  is  there  a  moil  uieiul  animal,  be¬ 
ing  an  inveterate  enemy  to  the  i'erpents  and  other  noxious 
reptiles  which  infell  the  torrid  zone  :  it  attacks  without 
dread  that  moll  fatal  of  ferpents  the  Naja,  or  Cobra  de  Ca- 
pello ;  and  fhould  it  receive  a  wound  in  the  combat,  inllant- 

ly  retires,  and  is  laid  to  obtain  an  antidote  from  a  certain 
herb  (according  to  Sparmann  the  ophforbiza)  ;  after  which  it 
returns  to  the  attack,  and  feldom  fails  of  vi&ory  :  it  is  a 
great  dellroyer  of  the  eg^s  of  crocodiles,  which  it  digs  out 
of  the  land;  and  even  kills  multitudes  of  the  young  of  thofe 
terrible  reptiles :  it  was  not  therefore  without  realon  that 
the  ancient  Egyptians  ranked  the  ichneumon  among  their 
deities.  This  animal  is  at  prelent  domefticated  and  kept  in 
lioufes  in  India  and  in  Egypt,  for  it  is  more  ufeful  than  a 
cat  in  delinking  rats  and  mice  ;  and  grows  very  tame.  It 
is  very  adlive  ;  fprings  with  great  agility  on  its  prey  ;  will 
glide  along  the  ground  like  a  ferpent,  and  feem  as  if  with¬ 
out  feet.  It  fits  up  like  a  fquirrel,  and  eats  with  its  fore¬ 
feet,  catching  any  thing  that  is  flung*  to  it.  It  is  a  great 
enemy  to  poultry,  and  will  feign  it  fell  dead  till  they  come 
within  reach  :  loves  fifh  ;  draws  its  prey,  after  lucking  the 
blood,  to  its  hole.  Its  excrements  are  very  fetid  ;  when  it 
fleeps,  it  brings  its  head  and  tail  under  its  belly,  appearing 
like  a  round  ball,  with  two  legs  flicking  out.  Rumphius 
obferves  how  Ikilfully  it  feizes  the  ferpents  by  the  throat, 
foas  to  avoid  receiving  an  injury;  and  Lucan  beautifully  de- 
feribes  the  fame  addrefs  of  this  animal  in  conquering  the 
Egyptian  afp. 

2.  The  vulpecula,  or  flifling  weafel,  has  a  fhort  (lender 
nofe  ;  fhort  ears  and  legs  ;  black  body,  full  of  hair  ;  the  tail 
long,  of  a  black  and  white  colour ;  length  from  nofe  to  tail 
about  18  inches.  It  inhabits  Mexico,  and  perhaps  other 
parts  of  America.  This  and  fome  other  fpecies  are  remark¬ 
able  for  the  peftiferous,  fufFocating,  and  mod  fetid  vapour 
they  emit  from  behind,  when  attacked,  purfued,  or  fright¬ 
ened  ;  it  is  their  only  means  of  defence.  Some  turn  their 
tail  to  their  enemy,  and  keep  them  at  a  diflanee  by  a  fre¬ 
quent  crepitus;  and  others  ejaculate  their  urine,  tainted  with 
the  horrid  effluvia,  to  the  diflanee  of  18  feet.  'The  puriuers 
are  flopped  with  the  terrible  flench.  Should  any  of  this  li¬ 
quor  fall  into  the  eyes,  it  almofl  oeeafions  hlindnefs :  if  on 
the  clothes,  the  frndl  will  remain  for  feveral  days,  in  Ipite 
of  all  waffling;  they  mud  even  be  buried  in  freffl  ioil,  in 
order  to  be  fweetened.  Dogs  that  are  not  true  bred,  run 
back  as  foon  as  they  perceive  the  fmell :  thole  that  have 
been  ufed  to  it,  will  kill  the  animal ;  but  are  often  obliged 
to  relieve  themfelves  by  thrufting  their  nofes  into  the  ground. 

There  is  no  bearing  the  company  of  a  dog  that  has  killed 
one  for  feveral  days.  Profefifor  Kalm  was  one  night  in  great 
danger  of  being  fuffoeated  by  one  that  was  purfued  into  a 
lioufe  where  jhe  flept;  and  it  affe&ed  the  cattle  lb,  that  they 
bellowed  through  pain.  Another,  which  was  killed  by  a 
m/iid-fervant  in  a  cellar,  fo  affe&ed  her  with  its  flench,  that 
ffle  lay  ill  for  feveral  days  ;  all  the  provifions  that  were  in 
the  place  were  fo  tainted,  that  the  owner  was  obliged  to 
throw  them  away.  Notwithfianding  this,  the  fleffl  is  rec¬ 
koned  good  meat,  and  not  unlike  that  of  a  pig;  t>ut  11  mu‘^ 
be  fkinned  as  foon  as  killed,  and  the  bladder  taken  carefully 
out.  It  breeds  in  hollow  trees,  or  holts  under  ground,  or 
in  clefts  of  rocks ;  climbs  trees  with  great  agility  ;  kills 
poultry  ;  eats  eggs,  and  dellroys  young  birds. 

3.  The  xibetha,  or  civet-cat,  has  fhort  rounded  ears ;  the 
back  and  Tides  cinereous,  tinged  with  yellow,  marked  with 
large  dufky  fpots  difpofed  in  rows  ;  the  hair  coarfe  ;  that 
on  the  top  of  the  body  longeft,  flanding  up  like  a  mane ; 
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Vive,  the  tail  fomftiires  wholly  black  ;  fometimes  fpotted  near 
the  bale;  length,  from  nofe  total.,  about  two  eet  three 

,lieMa-  inches  •  the  tail  1 4  inches  S  the  body  Pretty  th.  .  1 V ", 

kps  India,  the  Philippine  IHes,  Guinea,  Ethiopia,  and  Ma- 
daVafcar.  The  tamous  drug  muik,  or  civet,  which  is  pro¬ 
duced  from  an  aperture  between  the  privities  and  the  anus, 
in  both  fexes,  is  iecreted  from  certain  glands. .  The  perlons 
who  keep  them  procure  the  mufk  fey  fcraping  the  inhde 
of  tlii  bag  twice  a-week  with  an  iron  fpatula,  and  get  about 
a  dram  each  time  :  but  it  is  feldom  fold  pure,  being  gene¬ 
rally  mixed  with  fuet  or  oil,  to  make  it  more  weighty.  1  ne 
males  yield  the  moft,  efpecially  when  they  are  prcvioufly 
irritated.  They  are  fed,  when  young,  with  pap  made  ot 
millet,  with  a  little  flefh  or  fdh  ;  when  old,  with  raw  flefh. 
In  a  wild  ft  ate,  thev  prey  on  fowl.  Thele  animals  feem 
not  to  be  known  to  the  ancient  :  it  is  probable  the  drug 
was  brought  without  their  knowing  its  origin  ;  for  it  is 
certain  the  fire  gentlemen  in  Rome  ufed  perfumes. 

VIVES,  in  farriery.  See  there,  §  xiv. 

VIVIPAROUS,  in  natural  liillory,  an  epithet  applied 
to  fueh  animals  as  bring  forth  their  young  alive  and  per- 
i'cCt ;  in  contradiltindlion  to  thole  that  lay  eggs,  which  aie 
called  oviparous  animals. 

UKRAINE,  a  large  country  of  Europe,  lying  on  the 
borders  of  Tuikey  in  Europe,  Poland,  Ruflia,  and  Little 
Tartary.  Its  name  properly  iignifies  a  frontier.  By  a  treaty 
between  Ruflia  and  Poland  in  1693,  the  htter  remained  in 
poflefiion  of  all  that  part  of  the  Ukraine  lying  on  the  weft 
i'de  of  the  river  Dnieper,  which  is  but  indifferently  cultiva¬ 
ted  •,  while  the  country  on  the  eaft  fide,  inhabited  by  the 
Coffees,  is  in  much  better  condition.  The  Ruffian  part  is 
comprifed  in  the  government  of  Kiof ;  and  the^  emprefs  of 
Ruflia  having  obtained  the  Polifh  palatinate  of  Kiof,  by  the 
treaty  of  partition  in  1793*  the  Walo^e  the  Ukraine,.  on 
both  fidcs  or  the  Dnieper,  belongs  now  to  that  ambitious 
and  formidable  power.  The  principal  town  is  Kiof. 
ULCER,  in*furgery.  See  Chap.  IV.  Sect.  J. 

Ulcer,  in  farriery.  See  Farriery,  Se£t.  28. 

ULEX,  in  botany  :  A  genus  of  plants  of  the  clafs  of 
diadclpbia ,  and  order  of  cle  andria  :  and  in  the  natural  fyftem 
arranged  under  the  3 2d  order,  Papitionace ^  The  calyx 
confifts  of  two  leaves  quiaquedentate  :  pod  almoft  covered 
by  the  calyx.  There  are  two  fpecies  ;  one  of  which,  the 
Europaus,  the  furze,  gorfe,  or  whin,  is  a  native  of  Britain ;  it 
is  too  well  known  to  need  defeription.  Its  ufes,  however, 
are  many  ;  as  a  fuel  where  wood  and  coals  are  fcarce  ;  and 
as  hedge-wood  upon  light  barren  laud  :  its  life  as  horfe  pro- 
vender"  too  feems  to  be  fully  proved  though  not  yet  dta- 
blifhed  See  Agriculture,  n°  47.  and  Fence. 

ULIETEA,  one  ©f  the  Society  Iflands.  This  ifland  is 
about  21  leagues  in  circuit.  Its  productions  are  plantains, 
cocoa  nuts,  yams,  hogs,  and  fowl ;  the  two  latter  of  which 
are  fcarce.  The  foil  on  the  top  of  one  of  the  hills  was 
found  to  be  a  kind  of  ftone  marie  ;  on  the  Tides  were  found 
lomc  fcattered  flints,  and  a  few  fmall  pieces  of  a  cavernous 
or  fpongy  ftone  lava,  of  a  whitifh  colour,  which  feemed  to 
containiome  remains  of  iron,  fo  that  it  may  poffibly  be  here 
lodged  in  the  mountains  in  a  great  quantity.  Nothing  was 
fctii  on  this  ifland  to  diftmguifh  either  its  inhabitants,  or 
their  manners,  from  the  other  neighbouring  iflands.  The 
flr ft  Europeans  who  landed  on  this  fhore  were  Mr  (now 
Sir  Jofeph)  Banks  and  Dr  Solander;  they  were  received  by 
the  natives  in  the  moil  courteous  manner,  reports  concerning 
them  having  been  their  harbingers  from  Otaheite.  Every 
body  ieemed  to  fear  and  refpedf  them,  placing  in  them  at 
the  lame  time  the  utmoft  confidence  :  behaving,  as  it  con- 
feious  that  their  vifitors  poffefled  the  power  of  doing  them 
mifehief  without  a  difpofition  to  make  ufe  of  it. 

3- 


ULIGINOUS,  in  agriculture,  an  appellation  given  to  a 
moift,  moorifh,  and  fenny  foil. 

ULLAGE,  in  gauging,  is  fo  much  of  a  calk  or  other  _ 
vefl'el  as  it  wants  of  being  full.  . 

ULM,  a  free  and  imperial  city  of  Germany,  in  the  circle 
of  Swabia,  feated  *on  the  river  Iiler.  It  is  a  pretty  large 
place,  defended  by  fortifications  ;  and  the  inhabitants  are 
Proteftants.  Here  the  archives  of  the  circle  are  depofited, 
and  it  carries  on  a  very  great  trade.  The  eleftor  of  Bava¬ 
ria  became  mafter  of  it,  in  1702,  by  a  firatagem  ;  but,  in 
1704,  the  French  being  vanquifhed  at  the  battle  of  Hoch- 
ftet,  the  Bavarians  furrendered  it  by  capitulation.  The 
Roman  Catholics  have  but  two  churches,  all  the  reft  be¬ 
longing  to  the  Proteftants.  E.  Long.  10.  12.  N.  Lat. 
48.  25. 

ULMUS,  in  botany  :  A  genus  of  plants  belonging  to 
the  clafs  of  pentandria ,  and  order  of  digynia ;  and  m  the  na¬ 
tural  fyftem  arranged  under  the  53d  order,  Scabrid* ^  1  he 
calvx  is  quifiquefid  ;  there  is  no  coiolla.  The  fruit  is  a 
dry,  compiefl'ed,  membranaceous  berry.  .  There  are  three 
fpecies,  one  of  which  is  a  native  of  Britain.  i  he.  cam - 
pejirts ,  common  elm.  The  leaves  are  rough,  oval,  pointed, 
doubly  ferrated,  unequal  at  the  bafe.  Bark  of  the  trunk 
cracked  and  wrinkled.  Fruit  membranous. .  The  montana , 
or  wych  elm,  is  generally  reckoned  a  variety  of  this  fpe- 

cies.  !  ,  .  . 

All  the  forts  of  elm  may  be  either  propagated  by  layers 
or  fuckers  taken  from  the  roots  of  the  old  trees,  the  latter 
of  which  is  generally  prated  by  the  nurfery-gardeners  r 
but  as  thefe  are  often  "cut  up  with  indifferent  roots,  they 
often  mifearry,  and  render  the  fuccefs  doubtful  3  whereas 
thofe  which  are  propagated  by  layers  are  in  no  hazard,  and 
always  make  better  roots,  and  come  on  falter  than  the  other, 
and  do  not  lend  out  fuckers  from  their  roots  in  fuch  plen¬ 
ty,  for  which  reafon  this  method  (hould  be  more  univerfaliy 
pra&ifed. 

The  elm  delights  in  a  ft  iff  ftrong  foil.  It  is  obfervablc, 
however,  that  here  it  grows  comparatively  flow. .  In  light 
land,  cfpecially  if  it  be  rich,  its  growth  is  very  rapid  ;  but  its 
wood  is  light,  porous,  and  of  little  value,  compared  with  that 
which  grows  upon  itrong  land;  which  is  of  a  eloler  flronger 
texture,  and,  at  the  heart,  will  have  the  colour,*  and  almoft 
the  heavinefs  and  the  hardnefs,  or  iron  :  On  iueh.  foils  the 
elm  becomes  profitable,  and  is  one  of  the  trees  which  ought 
in  ©reference  to  all  others  to  engage  the  planter  s  atten¬ 
tion. 

ULSTER,  the  moft  northerly  province  of  Ireland.  In 
Latin  it  is  called  UlttmU,  in  Irifc  Cul  Guilty  ;  and  gives  the 
title  of  tar l  to  the  dukes  of  York  of  the  royal  family.  It 
h  bounded  by  the  Atlantic  Ocean  on  the  weft,  St  George’s 
Channel  and  "the  Irifh  Sea  on  the  eaft,  the  Deucaledonian 
Ocean  on  the  north,  and  on  the  fouth  and  fouth-weft  the 
provinces  of  Leinfter  and  Connaught.  Its  greateft  length 
is  near  120  miles,  its  breadth  about  roo  ;  and  its  circum- 
•  ference,  including  the  windings  and  turnings*  460  ;  con¬ 
taining  9  counties,  58  market-towns  and  boroughs,  L.arch- 
bifhopric,  6  bifhoprics,  and  2t4paii(hes.  Ulfter  abounds 
in  lakes  and  rivers,  which  fuppiy  it  with  variety  or  fine  filh, 
cfpecially  falmon,  befides  what  it  has  from  the  fea,  with 
which  a  great  part  of  it  is  bounded.  The  fouthern  parts 
of  it  are  rich,  fertile,  well  cultivated,  and  inclofed  ;  but  the 
greater  part  of  the  northern  is  open  and  mountainous. — 
The  towns  of  this  province  are  in  general  the  neateft  and 
beft  built  of  any  in  Ireland,  as  well  as,  the  farm-houfes5* 
which  in  moft  parts  of  the  kingdom  are  conftructed  of  no 
better  materials  than  clay'  and  ft  raw.  The  inhabitants  of 
Ulfter  are  alio  more  like  the  Englifh  in  their  manners  and 
dialect  than  thofe  of  the  other  three  provinces  ;  tor  as  it 

includes- 
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Ulterior  Jnelndei  within  itfelf  the  whole,  or  by  fur  the  greater  part, 

11  of  the  linen  manufactory,  the  beft  branch  of  trade  in  the 
af3g‘ kingdom,  they  have  confequently  the  greateft  intercourfe 
with  England.  An  Enalifhman,  in  fome  parts  of  it,  in- 
deed,  will  imagine  himfiplf,  from  the  fimilarity  of  thur  lan¬ 
guage  and  manners,  in  his  own  country.  This  province 
had  anciently  petty  kings  of  its  own.  It  was  firit  fubjedt- 
ed  to  the  Englifh  in  the  reign  of  Henry  II.  by  John  Conr- 
cy,  the  firft  who  bore  the  title  of  earl  of  Uljler  ;  but  it  af¬ 
terwards  threw  off  the  yoke,  and  was  never  entirely  reduced 
till  the  reign  of  James  I.  when  great  numbers  of  Scots  by 
his  encouragement  went  and  fettled  in  it.  Of  thefe,  moll 
of  the  prefent  inhabitants  are  the  defeendants.  This  pro¬ 
vince  was  the  firft  and  principal  feene  of  the  bloody  ma{- 
facre  in  1641.  4 

ULTERIOR,  i:i  geography,  is  applied  to  fome  part  of 
a  country  or  province,  which,  with  re  ^ard  to  the  reft  of 
that  country,  is  fituated  on  the  farther  fide  of  the  river, 
caountain,  or  other  boundary,  which  leparates  the  two 
countries. 

UL  PR  AMARINE,  a  beautiful  blue  colour  ufed  by 
the  painters,  prepared  from  the  lapis  lazuli  by  calcination. 

ULTRAMONTANE,  fomething  beyond  the  moun¬ 
tains.  The  term  is  principally  applied  in  relation  to  France 
and  Italy,  which  are  feparated  by  the  A  Ips. 

ULVA,  in  botany ;  a  genus  of  plants  of  the  clafs  of 
cryptogam* a,  and  order  of  alga.  The  fru&iflcation  is  in- 
clofed  in  a  diaphanous  membrane.  There  are  17  fpecies  ; 
1  2  of  which  are  Britlih  plants. 

They  are  all  feflile,  and  without  roots,  and  grow  in 
ditches  and  on  ftones  along  the  feacoaft.  None  of  them  are 
applied  to  any  particular  ufe  different  from  the  reft  of  the 
algae,  except  perhaps  the  umhilicalis ,  which  in  England  is 
pickled  with  fait  and  preferved  in  jars,  and  afterwards  Hew¬ 
ed  and  eaten  with  oil  and  lemon-juice.  This  fpecies,  call¬ 
ed  in  Englifh  the  navel  !aver>  is  fiat,  orbicular,  feflile,  and 
coreaceous. 

ULUG  beig,  a  Perflan  prince  and  learned  aftronomer, 
was  defeended  from  the  famous  Tamerlane,  and  reigned  at 
Samarcand  about  40  years  ;  after  which  he  was  murdered 
by  his  own  fon  in  1449.  His  catalogue  of  the  fixed  ftars, 
re&ified  for  the  year  1434,  was  publifhed  at  Oxford  by  Mr 
Hyde,  in  1665,  with  learned  notes.  Mr  Hudfon  printed 
in  the  Englifh  Geography  Ulug  Beig’s  Tables  of  the 
Longitude  and  Latitude  ot  Places ;  and  Mr  Greaves  pub- 
lifhed,  in  Latin,  his  Aftronomical  Epochas,  at  London,  in 
3650.  See  Astronomy-TW^a’, 

ULYSSES,  king  of  Ithaca,  the  fon  of  Laertes,  and  fa¬ 
ther  of  Telemachus,  and  one  of  thofe  heroes  who  contribu¬ 
ted  moft  to  the  taking  of  Troy.  After  the  deftru&ion  of 
that  city,  he  wandered  for  10  years ;  and  at  laft  returned  to 
Ithaca,  where,  with  the  afiHtance  of  Telemachus,  lie  killed 
Antinous  and  other  princes  who  intended  to  marry  his  wife 
Penelope  and  feize  his  dominions.  He  at  length  refloned 
the  government  of  the  kingdom  to  his  ion  Telemachus  ;  and 
was  killed  by  Pelegonus,  his  ion  by  Circe,  who  did  not  know 
liim.  This  hero  is  the  fubje&  of  the  OdyfTey. 

UMBELL  A,  an  umbel,  in  botany  :  A  fpecies  of  re¬ 
ceptacle  ;  or  rather  a  mode  of  flowering,  in  which  a  number 
of  {lender  footltalks  proceed  from  the  fame  centre,  and  rife 
to  an  equal  height,,  fo  as  to  form  an  even  and  generally 
round  iurface  at  top.  See  Botany. 

UMBELLATJE,  the  name  of  a  clafs  in  Ray’s  and 
Tournefort’s  methods,  conft fling  of  plants  whofe  flowers 
grow  in  umbels,  with  five  petals  that  are  often  unequal,  and 
two  naked  feeds  that  are  joined  at  top  and  feparated  below. 

The  fame  plants  conftitute  the  45th  order  of  Linnaeus’s 
Fragments  of  a  Natural  Method.  See  Botany. 
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UMBELLIFEROUS  plants,  are  fqeh  as  have  them 

tops  branched  and  fpread  out  like  an  umbrella.  n-iu 

UMBER,  or  Umbre,  in  natural  hiftory,  a  foflil  brown  rr  Jj 
or  blackifh  fubftance,  ufed  in  painting ;  fo  called  from  Ombria,  ^ 
the  ancient  name  of  the  duchy  of  Spoleto  in  Italy,  whenc  it  ~ ' 
was  firft  obtained  ;  diluted  with  water,  it  ferves  to  make  a 
dark  brown  colour,  ufually  called  with  us  an  hair  colour. 

Ur  Hill  and  Mr  da  Cofta  confider  it  as  an  earth  of  the 
ochre  kind.  It  is  found  in  Egypt,  Italy,  Soain,  and  Ger¬ 
many  ;  in  Cyprus  alfo  it  is  found  in  large  quantities  ;  but 
what  we  have  brought  into  England  is  principally  from  dif¬ 
ferent  parts  of  the  Turkiih  diminions.  But  it  might  be 
found  in  conliderable  plenty  alfo  in  England  and  Ireland,  if 
properly  looked  after,  fevferal  large  maftes  of  it  having  been 
thrown  up  in  digging  onMendip  hills  in  Some rfetfti ire,  and  in 
the  county  of  W exford  in  Ireland  :  it  is  alio  Cornet  hues  found 
in  the  veins  of  lead  ore  b  th  in  Derbyfhire  and  Flintimre. 

UMBILICAL,  among  anatomifts,  fomething  relating  to 
the  umbilicus  or  navel. 

UMBRELLA,  a  moveable  canopy,  made  of  filk  or  other 
cloth  fpread  out  upon  ribs  of  whale-bone,  and  fupported  by  a 
ftaff,  to  piote&  a  peilon  from  rain,  or  the  fcorching  beams  of 
the  fun, 

UMPIRE,  a  third  perfon  chofen  to  decide  a  controverfy 
left  to  arbitration. 

UNCIA,  in  general,  a  Latin  term,  denoting  the  twelfth 
part  of  any  thing;  particularly  the  twelfth  part  oLa  pound, 
called  in  Englifh  an  ounce  ;  or  the  twelfth  part  of  a  foot, 
called  an  inch . 

UNCTION,  the  aft  of  anointing  or  rubbing  with  oil 
or  other  fatty  matter. 

Unction,  in  matters  of  religion,. is  ufed  for  the  charac¬ 
ter  con1  erred  on  facred  things  by  anointing  them  with  oil. 
Un&ions  were  very  frequent  among  the  Hebrews.  They 
auointed  both  their  kings  and  high- pi  lefts  at  the  ceremony 
of  their  inauguration.  They  alfo  anointed  the  facred  vef. 
fels  of  the  tabernacle  and  temple,  to  fan&ify  and  confecrate 
them  to  the  fervice  of  God.  The  un&ion  of  kings  is  Cup- 
poled  to  be  a  ceremony  introduced  very  late  among  the 
Chriitian  princes.  It  is  faid  that  none  of  the  emperors 
were  ever  anointed  before  Juftinian  or  Juftin.  The  empe¬ 
rors  of  Germany  took  the  practice  from  thofe  of  the  eafttrn 
empire  :  king  Pepin  of  France  was  the  firfl  who  received 
the  un&ion.  In  the  ancient  Chriftian  church,  un&ion  al¬ 
ways  accompanied  the  ceremonies  of  baptifm  and  confirma¬ 
tion.  Extreme  un&ion,  or  the  anointing  perfons  in  the 
article  of  death,  was  aho  pra&ifed  by  the  ancient  ChrUtt* 
ans,  in  compliance  with  the  precept  of  St  James,  chao.  v, 

1 4th  and  1 5th  verfes ;  and  this  extreme  un&ion  the  Romiftt 
church  has  advanced  to  the  dignity  of  a  facrament.  It  ia 
adminiftered  to  none  but  fuch  as  are  afle&ed  with  iome 
mortal  difeafe,  or  in  a  decrepit  age.  It  is  refufed  to  im¬ 
penitent  perlons,  as  alfo  to  criminals.  The  parts  to  be 
anointed  are  the  eyes,  the  ears,  the  noftriis,  the  mouth,  the 
hands,  the  feet,  and  the  reins.  The  laity  are  anointed  in 
the  palms  of  the  hands,  but  priefts  on  the  back  of  it ;  be- 
caufe  the  palms  of  their  hands  have  been  already  confecra- 
ted  by  ordination. 

The  oil  with  which  the  Tick  perfon  is  anointed  represents 
the  grace  of  G©d,  which  is  poured  down  into  the  foul,  and 
the  prayer  ufed  at  the  time  of  anointing  exprefles  the  re- 
miftion  of  fias  thereby  granted  to  the  lick  perfon  ;  for  the 
prayer  is  this  ;  “  By  this  holy  un&ion,  and  his  own  moft 
pious  mercy,  may  the  Almighty  God  forgive  thee  what-* 
ever  fins  thou  haft  committed  by  the  fghtf  when  the  eyesj^,^, 
are  anointed  ;  by  the  hearing ,  when  the  ears  are  anointed  fan  inprli^ 
and  fo  of  the  other  fenfes  *.  frmtbe 

UNDECAGON,  is  a  regular  polygon  of  11  fldes,  Written 

UNDE-  Wort* 
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UNDECEMVIR,  a  magiftrate  among  tlie  ancient  A- 
thenians,  who  had  io  other  colleagues  or  affociates  joined 
with  him  in  the  fame  com  million.  The  fundions  of  the 
undecemviri  at  Athens  were  much  the  fame  as  thofe  of  the 
late prevots  de  tnarechaujje  in  France.  They  took  care  of  the 
apprehending  of  criminals  ;  fecured  them  in  the  hands  of 
juftiee  ;  and  when  they  were  condemned,  took  them  again 
into  cultody,  that  the  fentence  might  be  executed  on  them. 
They  were  chofen  by  the  tribes,  each  tribe  naming  its  own  ; 
and  as  the  number  of  the  tribes  after  Callifthenes  was  but 
io,  which  made  io  members,  a  feribe  or  notary  was  added, 
which  made  the  number  1 1. 

UNDERSTANDING.  See  Metaphysics  and  Lo¬ 
gic. 

UNDERWALD,  a  canton  of  Swifferland,  and  the 
fixth  in  rank.  Tt  is  bounded  on  the  north  by  the  canton 
of  Lucern  and  by  the  .Lake  of  the  Four  Cantons,  on  the 
ea ft  by  the  high  mountains  which  feparate  it  from  the  can¬ 
ton  of  Bern,  and  on  the  welt  by  the  canton  of  Bern.  The 
religion  of  this  canton  is  the  Roman  Catholic. 

UNDERWOOD,  is  coppice,  or  any  wood  that  is  not 
accounted  timber. 

UNDULATION,  in  phyfics,  a  kind  of  tremulous  mo¬ 
tion  or  vibration  obfervable  in  a  liquid,  whereby  it  alternate¬ 
ly  rifes  and  falls  like  the  waves  of  the  fea. 

UNGUENT,  in  medicine  and  furgery,  a  topical  remedy 
or  compofition,  chiefly  ufed  in  the  drelTmg  of  wounds  or 
■blifters.  See  Pharmacy,  n°  635. 

UNICORN,  an  animal  famous  among  the  ancients,  and 
thought  to  be  the  fame  with  the  rhinoceros.  See  Rhino¬ 
ceros. 

Sparmann  informs  us,  that  the  figure  of  the  unicorn  de- 
feribed  by  the  ancients  has  been  found  delineated  by  the 
£nefe  Hottentots  on  the  plain  furface  of  a  rock  in  Caffraria ; 
and  therefore  conjedures,  that  luch  an  animal  either  does  ex- 
ill  at  prefent  in  the  internal  parts  of  Africa,  or  at  lcaft  once 
did  fo.  Father  Lobo  affirms  that  he  has  feen  it. 

U n i coRN-Fi/h.  See  Monobon. 

UNIFORM,  demotes  a  thing  to  be  fimilar,  or  confillent 
cither  with  another  thing,  or  with  itfelf,  in  refped  of  fi¬ 
gure,  ftnidure,  proportion,  or  the  like;  in  which  fenfe  it 
Hands  oppofed  to  difform. 

UNihORMITY,  regularity,  a  fimilitude  or  refemblance 
between  the  parts  of  a  whole.  Such  is  that  we  meet  with  in 
figures  of  many  Tides,  and  angles  refpedively  equal,  and  an- 
fwerable  to  each  other.  A  late  ingenious  author  makes 
beauty  to  confill  in  uniformity,  joined  or  combined  with  va¬ 
riety.  Where  the  uniformity  is  equal  in  two  objeds,  the 
beauty,  he  contends,  is  as  the  variety  ;  and  where  the  varie¬ 
ty  is  equal,  the  beauty  is  as  the  uniformity. 

Uniformity,  is  particularly  ufed  far  one  and  the  fame 
form  of  public  prayers,  and  adminiflration  of  facraments, 
and  other  rites,  &c.  of  the  church  of  England,  preferibed 
by  the  famous  Hat.  1  Eliz.  and  13  and  14  Car.  II.  cap.  4. 
called  the  Ad  of  Uniformity .  See  Liturgy. 

UNION,  a  jundion,  coalition,  or  affemblage  of  two  or 
more  different  things  in  one. 

Union,  or  The  Union ,  by  way  of  eminence,  is  more  par¬ 
ticularly  ufed  to  exprefs  the  ad  by  which  the  two  feparate 
kingdoms  of  England  and  Scotland  weie  incorporated  into 
one,  under  the  title  of  The  kingdom  of  Great  Britain .  This 
union,  in  vain  attempted  by  king  James  I.  was  at  length 
effeaed  in  the  year  1707,  6  Annas,  when  25  articles  were 
a^teed  to  by  the  parliament  of  both  nations  ;  the  purport 
of  the  molt  coniiderable  being1  as  follows  ■: 

1 .  That  on  the  firft  of  May  1707,  and  for  ever  after,  the 
kingdoms  of  England  and  Scotland  fhall  be  united  into  one 
kingdom,  by  the  name  of  Great  Britain* 

Vol.  XVIII.  Pan  II. 


2.  The  fuccefllon  to  the  monarchy  of  Great  Britain 
fhall  be  the  fame  as  was  before  fettled  with  regard  to  that  ~ 
of  England. 

3.  The  united  kingdom  fhall  be  reprefented  by  one  par¬ 
liament. 

4.  There  fhall  be  a  communication  of  all  rights  and  pri¬ 
vileges  between  the  fubjeds  of  both  kingdoms,  except  where 
it  is  otherwife  agreed. 

9.  When  England  raifes  2,ooo,cool.  by  a  land-tax, 
Scotland  fhall  raife  48,0001. 

1 6,  17.  The  ftandards  of  the  coin,  of  weights,  and  of 
meafures,  fhall  be  reduced  to  thofe  of  England  throughout 
the  united  kingdoms. 

18.  The  laws  relating  to  trade,  cufloms,  and  the  exclfe, 
fhall  be  the  fame  in  Scotland  as  in  England.  But  all  the 
other  laws  of  Scotland  fhall  remain  in  force  ;  but  alterable 
by  the  parliament  of  Great  Britain.  Yet  with  this  cau¬ 
tion,  that  laws  relating  to  public  policy  are  alterable  at  the 
diferetion  of  the  parliament  ;  laws  relating  to  private  right 
are  not  to  be  altered  but  for  the  evident  utility  of  the  peo¬ 
ple  of  Scotland. 

22.  Sixteen  peers  are  to  be  chofen  to  reprefent  the  peer¬ 
age  of  Scotland  in  parliament,  and  45  members  to  fit  in  the 
houfe  of  commons. 

23.  The  16  peers  of  Scotland  fhall  have  all  privileges  of 
parliament ;  and  all  peers  of  Scotland  fhall  be  peers  of  Great 
Britain,  and  rank  next  after  thofe  of  the  fame  degree  at  the 
time  of  the  union,  and  fhall  have  all  privileges  of  peers,  ex¬ 
cept  fitting  in  the  houfe  of  lords,  and  voting  on  the  trial  of 
a  peer. 

Thefe  are  the  principal  of  the  25  articles  of  union,  which 
are  ratified  and  confirmed  by  ftatute  5  Arm.  c.  8.  in  which 
ftatute  there  are  alfo-two  ads  of  parliament  recited  ;  the 
one  of  Scotland,  whereby  the  church  of  Scotian  4,  and  alfo 
the  four  univerlities  of that  kingdom,  are  eftablifhed  for  ever, 
and  all  fucceeding  fovereigns  are  to  take  an  oath  inviolably 
to  maintain  the  fame  ;  the  other  of  England,  5  Aunse,  c.  6. 
whereby  the  ads  of  uniformity  of  13  Eliz.  and  1  3  Car.  IT. 
(except  as  the  fame  had  been  altered  by  parliament  at  that 
time),  and  all  other  ads  then  in  force  for  the  prefervation 
of  the  church  of  England,  are  declared  perpetual  ;  and  it 
is  ftipulated,  that  every  fubfequent  king  and  queen  fhall 
take  an  oath  inviolably  to  maintain  the  fame  within  Eng¬ 
land,  Ireland,  Wales,  and  the  town  of  Berwick  upon 
Tweed.  And  it  is  enaded,  that  thefe  two  ads  “  fhall  for 
ever  be  obferved  as  fundamental  and  effential  conditions  of 
the  union.” 

Upon  thefe  articles  and  ad  of  union,  it  is  to  be  obferved, 

J.  lhat  the  two  kingdoms  are  fo  inseparably  united,  that 
nothing  can  ever  difuriite  them  ;  except  the  mutual  confent 
of  both,  or  the  fuccefsful  refiftance  of  either,  upon  appre¬ 
hending  an  infringement  of  thofe  points  which,  when  "they 
were  feparate  and  independent  nations,  it  was  mutually  fti¬ 
pulated  fhould  be  “  fundamental  and  effential  conditions  of 
the  union. ”  2.  That  whatever  ell e  may  be  deemed  “  fun¬ 

damental  and  effential  conditions,”  the  prefervation  of  the 
two  churches,  of  England  and  Scotland,  in  the  fame  ft  ate 
that  they  were  in  at  the  time  of  the  union,  and  the  mainte¬ 
nance  of  the  ads  of  uniformity  which  eftablifhed  the  litur¬ 
gy,  are  exprefsly  declared  fo  to  be.  3.  That  therefore  any 
alteration  in  the  conftitution  of  either  of  thefe  churches,  or 
111  the  liturgy  of  the  church  of  England  (unlefs  with  the 
confent  of  the  refpedive  churches,  colledively  or  reorelen- 
tatively  given),  would  be  an  infringement  of  thefe  “  funda¬ 
mental  and  effential  conditions,”  and  greatly  endanger  the 
union.  4.  That  the  municipal  laws  of  Scotland  are  or¬ 
dained  to  be  ftill  obferved  in  that. part  of  the  ifland,  unlefs  al¬ 
tered  by  parliament;  and  as  the  parliament  has  not  yet  thought 
4  P  proper, 
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Uniron  proper,  except  in  a  few  inftances,  to  alter  them,  they  hill,  with 
U  r  \  reKar^  t0  t^ie  particulars  unaltered,  continue  in  full  force. 

Brethren.  UNISON,  in  mufic.  See  Interval. 

y— >  UNIT,  or  Unity,  in  arithmetic,  the  number  one;  or  one 

fingle  individual  part  of  diferete  quantity. 

UNITARIANS,  in  ecclefiaftical  hiftory,  a  name  given 
to  thofe  who  confine  the  glory  and  attribute  of  divinity  to 
the  One  only  great  and  luprerne  God,  and  Father  of  our 
Lord  Jefus  Chrift. 

UNITED  Brethren,  or  Unites  Fratrum ,  in  ecclefi- 
aflical  hiftory,  a  church  of  which  many  of  our  readers  will 
think  that  an  account  fufficiently  full  has  been  given  under 
the  word  Herrnhut.  With  that  account,  however,  fome 
of  the  brethren  have  exprefled  themfelves  diffatisfied,  in 
terms  which  might,  without  impropriety,  be  called  acrimo¬ 
nious;  and  the  prefent  Editor  of  this  Work,  being  convinced 
by  his  own  experience  how  difficult  it  is  to  extract  pure  and 
unfophifticated  truth  from  the  perplexed  writings  of  angry 
polemics,  refolved,  when  he  entered  upon  his  laborious  talk, 
to  permit  every  feft  of  Chriftians  to  plead  its  own  caufe, 
upon  the  finglc  condition  of  not  loading  its  opponents  with 
Opprobrious  epithets.  He  hopes  therefore  that  the  public 
will  forgive  him  for  inferting  the  following  account  of  the 
rile,  progrefs,  worfhip,  and  difeipline,  of  the  church  of  the 
United  Brethren ,  extrafted  from  a  tedious  manufeript  fent  to 
him  by  one  of  their  clergy.  He  has  faithfully  abridged  the 
narrative  of  his  author  ;  but  does  not  confider  liimfeif  as  un¬ 
der  any  obligation  either  to  maintain  its  truth,  or  to  cenvift 
it  of  falfehood. 

According  to  this  writer,  the  church  of  the  United  Bre¬ 
thren  took  its  rife  in  Moravia  during  the  14th  century; 
though  in  the  fentence  immediately  following  this  affertion, 
he  fays,  that  it  derived  its  origin  from  the  Greek  church  in 
the  9th  century,  when,  by  the  inftrumentality  of  Metho¬ 
dius  and  Cyrillus,  two  Greek  monks,  the  kings  of  Bulga¬ 
ria  and  Moravia  being  converted  to  the  faith,  were,  together 
with  their  fubjefts,  united  in  communion  with  the  Greek 
church.  Methodius  was  their  firft  bifhop  ;  and  for  their 
ufe  Cyrillus  trarflated  the.  Scriptures  into  the  Sclavonian 
language. 

The  antipathy  of  the  Greek  and  Roman  churches  is 
well  known  ;  and  by  much  the  greater  part  of  the  brethren 
were  in  procefs  of  time  compelled,  after  many  ftruggles,  to 
fubmit  to  the  fee  of  Rome.  A  few,  however,  adhering  to 
the  rites  of  their  mother  church,  united  themfelves  in  1 176 
to  the  Waldenfes,  and  fent  milfionaries  into  many  countries. 
In  1457  they  were  called  fratres  leg  is  Chrijli ,  or  brethren  of 
the  law  of  Chrift,  becaufe  about  that  period  they  had 
thrown  off  all  reverence  for  human  compilations  of  the  faith, 
profeffing  Amply  to  follow  the  doftrincs  and  precepts  con¬ 
tained  in  the  word  of  God. 

There  being  at  this  time  no  bifhops  in  the  Bohemian 
church  who  had  not  fubmitted  to  the  papal  jurifdiftion, 
three  priefts  of  the  fociety  of  United  Brethren  were,  about 
the  year  1467,  confecrated  by  Stephen  bifhop  of  the  Wal¬ 
denfes  in  Auftria  (fee  Waldenses)  ;  and  thefe  prelates,  on 
their  return  to  their  own  country,  confecrated  ten  co-bi- 
(hops,  or  confeniors,  from  among  the  reft  of  the  prefbyters. 
In  152 3,  the  United  Brethren  commenced  a  friendly  cor- 
'  refpondence,  firft  with  Luther,  and  afterwards  with  Calvin 
and  other  leaders  among  the  Reformers.  A  perfecution, 
which  was  brought  upon  them  on  this  account,  and  fome 
religious  difputes  which  took  place  among  themfelves, 
threatened  for  a  while  the  fociety  with  ruin  ;  but  the  dif¬ 
putes  were  in  1570  put  an  end  to  by  a  fynod,  which  de¬ 
creed  that  differences  about  non-eflentials  fhould  not  deftroy 
their  union  ;  and  the  perfecution  ceafed  in  1575,  when  the 


United  Brethren  obtained  an  edift  for  the  public  cxercife  Untod 
of  their  religion.  This  toleration  was  renewed  in  1609,  ^rethren, 
and  liberty  granted  them  to  ereft  new  churches.  But  aci-  v*** 
vil  war  which  in  1612  broke  out  in  Bohemia,  and  a  violent 
perfecution  which  followed  it  in  1621,  occafioned  the  difper- 
lion  of  their  minifters,  and  brought  great  diftrefs  upon  the 
Brethren  in  general.  Some  of  them  tied  to  England,  others 
to  Saxony  and  Brandenburg,  whilft  many,  overcome  by  the 
feverity  of  the  perfecution,  conformed  to  the  rites  of  the 
church  of  Rome.  One  colony  of  thefe,  who  retained  in 
purity  their  original  principles  and  practice,  was,  in  1722, 
conducted  by  a  brother  named  Chriftian  David,  from  Ful- 
neck  in  Moravia  to  Upper  Lufatia,  where  they  put  them¬ 
felves  under  the  proteftion  of  Nicholas  Lewis  count  of 
Zin zendqrf,  and  built  a  village  on  his  eflate,  at  the  foot 
of  a  hill  called  Hutberg ,  or  “  Watch  Hill”  (fee  Herrn¬ 
hut).  The  count,  who  foon  after  their  arrival  removed 
from  Drefden  to  his  eftate  in  the  country,  ihowed  every 
mark  of  kindnefs  to  the  poor  emigrants ;  but  being  a  zea¬ 
lous  member  of  the  church  eftablifhed  by  law,  he  endea¬ 
voured  for  fome  time  to  prevail  upon  them  to  unite  them¬ 
felves  with  it,  by  adopting  the  Lutheran  faith  and  difeipline. 

This  they  declined  ;  and  the  count,  on  a  more  minute  in¬ 
quiry  into  their  ancient  hiltory  and  diftinguiftiing  tenets, 
riot  only  defifted  trom  his  firft  purpofe,  but  became  himfelt 
a  convert  to  the  faith  and  difeipline  of  the  United  Bre¬ 
thren. 

The  fynod,  which  in  1570  put  an  end  to  the  difputes 
which  then  tore  the  church  of  the  Brethren  into  faftions, 
had  considered  as  non-eflentials  the  diftinguifhing  tenets  of 
their  own  fociety,  of  the  Lutherans,  and  of  the  Calvin  ills. 

In  confequence  of  this,  many  of  the  Reformers  of  both  thefe 
lefts  had  followed  the  Brethren  to  Herrnhut,  and  been  re¬ 
ceived  by  them  into  communion  ;  but  not  being  endued  with 
the  peaceable  fpirit  of  the  church  which  they  had  joined, 
they  ftarted  difputes  among  themfelves,  which  threatened 
the  deftruftion  of  the  whole  eftablifhmenfe.  By  the  indefa¬ 
tigable  exertions  of  Count  Zinzendorf  thefe  difputes  were 
allayed;  and  ftatutes  being  in  1727  drawn  up  and  agreed  to 
for  the  regulation  both  of  the  internal  and  of  the  external 
concerns  of  the  congregation,  brotherly  love  and  union  was 
again  eftablifhed  ;  and  no  fchifm  whatever,  in  points  of 
doftrine,  has  fince  that  period  difturbed  the  church  of 
the  United  Brethren. 

In  1735  the  Count,  who  under  God  had  been  the  inftru- 
ment  of  renewing  the  Brethren’s  church,  was  confecrated 
one  of  their  bifhops,  having  the  year  before  been  examined 
and  received  into  the  clerical  orders  by  the  Theological  Facul¬ 
ty  of  Tubingen.  Dr  Potter,  then  archbilhop  of  Canter¬ 
bury,  congratulated  him  upon  this  event,  and  promiied  his 
aflillariee  to  a  church  of  confeffors,  of  whom  he  wrote  in 
terms  of  the  higheft  refpeft  for  their  having  maintained 
the  pure  and  primitive  faith  and  difeipline  in  the  midft  of 
the  moll  tedious  and  cruel  perfecutions.  That  his  Grace, 
who  had  ltudied  the  various  controverfies  about  church- 
government  with  uncommon  fuccefs,  admitted  the  Mora¬ 
vian  epifcopal  fucceifion,  we  know  from  the  mod  unque- 
ftionable  authority  ;  for  he  communicated  his  fentiments  on 
the  fubjeft  to  Dr  Seeker  while  bifhop  of  Oxford,  and  from 
his  Lordfhip  they  came  through  a  dignitary  of  the  church 
of  England  to  the  compiler  of  this  article.  In  conformity 
wich  thefe  fentiments  of  the  archbilhop,  we  are  aflured  that 
the  parliament  of  Great  Britain,  after  mature  inveftigation, 
acknowledged  the  Unitas  Fratrum  to  be  a  Froteftant  epif¬ 
copal  church  ;  and  in  1 794  an  aft  was  certainly  paffed  in 
their  favour. 

We  have  elfewhere  (fee  Herrnhut)  mentioned  the 
6  fa* 


UNI  [  667  3  UNI 


tTnited  favourable  report  that  was  made  to  the  court  of  Drefden 
Brethren,  by  a  deputation  which  was  appointed  to  examine  into  the 
principles  and  pradlices  of  the  United  Brethren  ;  of  which 
the  confequence  was,  a  toleration  through  all  Saxony,  as 
well  as  in  Upper  Lufatia.  It  is,  however,  acknowledged 
by  the  author  of  the  manufeript  which  we  are  abridging, 
that  fome  of  the  converts  to  the  faith  and  difcipiine  of  the 
/  Unitas  Fratrum ,  having  previoufly  imbibed  extravagant  no¬ 
tions,  propagated  them  with  zeal  among  their  new  friends, 
in  a  phrafeology  extremely  reprehenfible  ;  and  that  Count 
Zinzendorf  himfelf  fometiir.es  adopted  the  very  improper 
‘language  of  thofe  fanatics,  whom  he  wifhed  to  reclaim  from 
their  errors  to  the  fobernefs  of  truth  ;  but  it  is  added,  that 
much  of  the  extravagance  and  abfurdity  which  has  been  at¬ 
tributed  to  the  Count,  is  not  to  be  charged  to  him,  but  to 
thofe  perfons  who,  writing  his  extempore  fermons  in  fhort 
hand,  printed  and  publifhed  them  without  his  knowledge  or 
confent.  This  account  of  the  matter  appears  indeed  ex¬ 
tremely  probable  ;  and  it  is  but  juftice  to  the  Count  to  ac¬ 
knowledge,  that  he  feems  to  have  been  very  defirous  to  dil- 
claim  the  improper  exprefllons,  and  to  vindicate  his  church 
from  countenancing  that  impurity  which,  whether  juftly  or 
not,  was  attributed  to  himfelf. 

This  eminent  benefa&or  to  the  United  Brethren  died  in 
1760  ;  and  it  is  with  reafon  that  they  honour  his  memory, 
as  having  been  the  inftrument  by  which  God  reftored  and 
built  up  their  church.  But  they  do  not  regard  him  as  their 
head,  nor  take  his  writings,  nor  the  writings  of  any  other 
man,  as  the  ftandard  of  their  dodlrines,  which  they  profefs 
to  derive  immediately  from  the  word  of  God. 

It  has  been  already  ohferved,  that  the  church  of  the  Uni¬ 
ted  Brethren  is  epifcopal ;  but  though  they  confider  epif- 
copal  ordination  as  neceffary  to  quality  the  fervants  of  the 
church  for  their  refpe&ive  fun&ions,  they  allow  to  their  bi- 
fliops  no  elevation  of  rank  or  pre-eminent  authority  ;  their 
church  having  from  its  firft  eftablifhinent.been  governed  by 
fynods,  confifting  of  deputies  from  all  the  congregations  ; 
and  by  other  fubordinate  bodies,  which  they  call  conferences . 
The  fynods,  which  are  generally  held  once  in  feven  years, 
are  called  together  by  the  elders  who  were  in  the  former  fy- 
nod  appointed  to  fuperintend  the  whole  unity.  In  the 
firft  fitting  a  prefident  is  chofen,  and  thefe  elders  lay  down 
their  office  ;  but  they  do  not  withdraw  from  the  affembly, 
for  they,  together  with  all  bi {hops,  fmiores  civile*,  or  lay-el¬ 
ders,  and  thofe  minilters  who  have  the  general  care  or  in- 
fpedtion  of  feveral  congregations  in  one  province,  have  feats 
in  the  fynod  without  any  particular  ele&ion.  The  other 
members  are,  one  or  more  deputies  fent  by  each  congrega¬ 
tion,  and  fuch  minifters  or  miffionaries  as  are  particularly 
called  to  attend.  Women  approved  by  the  congregations 
are  alfo  admitted  as  hearers ;  and  are  called  upon  to  give 
their  advice  in  what  relates  to  the  minifterial  labour  among 
their  fex;  but  they  have  no  decifive  vote  in  the  fynod.  The 
votes  of  all  the  other  members  are  equal. 

In  queilions  of  importance,  or  of  which  the  coiifequenccs 
cannot  be  forefeen,  neither  the  majority  of  votes  nor  the 
unanimous  confent  of  ail  prefect  can  decide  ;  but  recourfe  is 
had  to  the  lot.  For  adopting  this  unufual  mode  of  deci¬ 
ding  in  ecclefiaftical  affairs,  the  Brethren  allege  as  reafons 
the  p radices  of  the  ancient  Jews  and  the  apollles  ;  the  in¬ 
sufficiency  of  the  human  underftanding  amidft  the  beft  and 
pureft  intentions  to  decide  for  itfelf  in  what  concerns  the 
adminiftration  of  Ch rift’s  kingdom  ;  and  their  own  confi¬ 
dent  reliance  on  the  comfortable  promifes  that  the  Lord  Je- 
ius  will  approve  himfelf  the  head  and  ruler  of  his  church. 
I  he  lot  is  never  made  ufe  of  but  after  mature  deliberation 
and  fervent  prayer  \  nor  is  any  thing  fubmitted  to  its  deci- 


fion,  which  does  not,  after  being  thoroughly  weighed,  appear 
to  the  affembly  eligible  in  itfelf.' 

In  every  fynod  the  inward  and  outward  flate  of  the  u- 
nity,  and  the  concerns  of  the  congregations  and  millions, 
are  taken  into  conlideration.  If  errors  in  doctrine  or  de¬ 
viations  in  pradlice  have  crept  in,  the  fynod  endeavours  not 
only  to  remove  them,  but  by  falutary  regulations  to  prevent 
them  for  the  future.  It  confiders  how  many  bifhops  are  to 
be  confecrated  to  fill  up  the  vacancies  occafioned  by  death; 
and  every  member  of  the  fynod  gives  his  vote  for  fuch  of 
the  clergy  as  he  thinks  beft  qualified.  Thofe  who  have  the 
m?jority  of  votes  are  taken  into  the  lot,  and  they  who  are 
approved  are  confecrated  accordingly ;  but  by  confecra- 
tion  they  are  veiled  with  no  fuperiority  over  their  Brethren, 
fince  it  behoves  him  who  is  the  greateft  to  be  the  fervant 
of  all. 

Towards  the  conclufion  of  every  fynod,  a  kind  of  execu- 
tive  board  is  chofen,  and  called  the  Elder's  Conference  of  the 
Unity .  At  prefent  it  confifts  of  13  elders,  and  is  divided 
into  four  committees  or  departments:  1.  The  miff  on's  de¬ 
partment,  which  fuperintends  all  the  concerns  of  the  mif- . 
lions  into  Heathen  countries.  2.  The  helper's  department, 
which  watches  over  the  purity  of  do&rine  and  the  moral 
conduft  of  the  different  congregations.  3.  The  fer  vant* s 
department,  to  which  the  economical  concerns  of  the  Uni¬ 
ty  are  committed.  4.  The  overfeer's  department,  of  which 
the  bufinefs  is  to  fee  that  the  conftitution  and  difcipiine  of 
the  Brethren  be  everywhere  maintained.  No  refolution, 
however,  of  any  of  thefe  departments  has  the  fmallefl  force, 
till  it  be  laid  before  the  affembly  of  the  whole  Elder' s  Con¬ 
ference,  and  have  the  approbation  of  that  body.  The  pow¬ 
ers  of  the  Elder's  Conference  are  indeed  very  extenfive.  Be- 
fides  the  general  care  which  it  is  commiffioned  by  the  fynods 
to  take  of  all  the  congregations  and  miffions,  it  appoints 
and  removes  every  fervant  in  the  unity,  as  circumftances  may 
require  ;  authoriies  the  bifhops  to  ordain  prefbyters  or  dea¬ 
cons,  and  to  confecrate  other  bifhops;  and,  in  a  word,  tho* 
it  cannot  abrogate  any  of  the  conftitutions  of  the  fynod,  or 
enadl  new  ones  itlelf,  it  is  poffeffed  of  the  fupreme  executive 
power  over  the  whole  body  of  the  United  Brethren. 

Befides  this  general  conference  of  elders,  which  fuper¬ 
intends  the  affairs  of  the  whole  ugity,  there  is  another 
conference  of  elders  belonging  to  each  congregation,  which 
dire&s  its  affairs,  and  to  which  the  bifhops  and  all  other 
minifters,  as  well  as  the  lay-members  of  the  congregation, 
are  fubje£t.  This  body,  which  is  called  the  Elder's  Con¬ 
ference  of  the  Congregation ,  confifts,  E.  Of  the  minijler  as  pre¬ 
sident,  to  whom  the  ordinary  care  of  the  congregation  is 
committed,  except  when  it  is  very  numerous,  and  then  the 
general  infpe&ion  of  it  is  entrufted  to  af  feparate  perfon,  call¬ 
ed  the  Congregation  Helper ;  2.  Of  the  warden ,  whofe  of¬ 
fice  it  is  to  fuperintend  with  the  aid  of  his  council  all  out¬ 
ward  concerns  of  the  congregation,  and  to  affift  every  indi¬ 
vidual  with  his  advice  ;  3.  Of  a  married  pair,  who  care  par¬ 
ticularly  for  the  fpiritual  welfare  of  the  married  people  ;  4. 
Of  a  fingle  clergyman,  to  whofe  care  the  young  men  are  more 
particularly  committed  ;  and,  5.  Of  thofe  women ,  who  affiil 
in  caring  for  the  fpiritual  and  temporal  welfare  of  their  own 
fex,  and  who  in  this  conference  have  equal  votes  with  the 
men.  As  the  Elder's  Conference  of  each  Congregation  is  an- 
fwerable  for  its  proceedings  to  the  Elder's  Conference  of  the 
Unity,  vilitations  from  the  latter  to  the  former  are  held  from 
time  to  time,  that  the  affairs  of  each  congregation,  and  the 
conduct  of  its  immediate  governors,  may  be  intimately 
known  to  the  fupreme  executive  government  of  the  whole 
church. 

We  have  already  mentioned  the  epifcopacy  of  the  Bre- 
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Brethren  t*iren>  the  ver7  limited  powers  of  their  bifliops  ;  and 
United  ’  liave  to  add>  that,  l*n  their  opinion,  epifcopal  confecration 
Provi’xe*.  docs  not  eonfer  any  power  to  prefide  over  one  Or  more  con- 

“v - predations  ;  and  that  a  bifhop  can  ditchargc  r-o  office  but 

by  the  appointment  of  a  fynod,  or  of  the  Elder's  confe¬ 
rence  o'  the  Unity.  Prefbyters  among  them  can  perform 
every  fundion  ot  the  bifhop  except  ordination  $  for  if  we 
understand  the  nflanufeript  before  ns,  he  confirms  by  the 
laying  on  ot  hands  young  perfons  when  they  fir'l  become 
candidates  for  the  communion.  Deacons  are  affiftants  to 
the  prefbyters  much  in  the'  fame  way  as  in  the  church  of 
England  ;  arul  in  the  Brethren's  churches  deaconefles  are  re¬ 
tained,  for  the  purpofe  of  privately  admonifhing  their  own 
itx,  and  vi being  them  in  their  fickrefs:  but  though  they  are 
ioiernnly  bleffed  to  this  office,  they  are  not  permitted  to 
teach  in  public,  and  far  lefs  to  admirrifter  the  facraments. 

1  hey  have  likewile /smarts  civiles,  or  lay-elders,  in  contra- 
diitindion  to  fpiritnal  elders  or  bifliops,  who  are  appointed 
to  watch  over  the  conjlitution  and  difcipline  of  the  Unity 
of  the  Brethren  ;  over  the  obfervance  of  the  laws  of  the 
country  in  which  congregations  or  millions  are  eftablifhed  ; 
and  over  the  privileges  granted  to  the  Brethren  by  the  go¬ 
vernments  under  which  they  live.  They  do  not  confider  a 
regular  courfe  of  literary  education  as  at  all  neceffary  to 
qualify  perfons  for  admiffion  into  orders,  provided  they  pof- 
lefs  a  thorough  knowledge  of  the  word  of  God,  what  they 
call  fohd  ChrijTian  experience ,  and  a  well  legulated  zeal  to 
ferve  God  and  their  neighbours. 

We  have  mentioned  elfewhere  (Herrnhut)  their  daily 
meetings  in  chutch  for  worfhip  and  edification.  On  Sun¬ 
day,  befides  the  public  prayers,  which  are  either  read  from 
a  liturgy  or  pronounced  extempore  by  the  minilter,  one  or 
two  fermons  are  preached  in  every  church  or  chapel ;  and 
after  the  morning  fervice  an-  exhortation  is  given  to  the 
children.  Previous  to  the  holy  communion,  which  is  admi- 
iiiftered  on  fome  Sunday  once  a-month,  and  likewife  on 
JMaunday  Thurfday ,  each  peifon  who  intends  to  commu¬ 
nicate  converfes  with  one  of  the  elders  on  the  flatc  of  his 
lord,  exprtfling  his  defire  to  partake  of  the  facrament.  The 
celebration  of  the  communion  is  generally  preceded  by  a 
iovefeajl ,  which  is  alfo  kept  on  other  folemn  occafioiis.  On 
Man r day  Thurfday,  before  communion,  the  Brethren  have 
a  folemn  foot- wof ping  ;  and  at  this,  and  we  fuppoleat  other 
times,  they  greet  one  another  with  the  kifs  of  charity.  Thefe 
ceremonies  they  confider  as  religious  rites,  authoiifed  thro' 
all  ages  of  the  church  by  our  Saviour  himfelf  and  his  two 
apoftles  St  Peter  and  St  Paul*. 

Our  limits  will  not  permit  us  to  give  a  fyftematic  view  of 
Peter  the  dodrinal  tenets  of  the  Brethren.  Though  they  ac¬ 
knowledge  no  other  ftandard  of  truth  than  the  iacred  Scrip¬ 
tures,  they  adhere  to  the  Augfburg  Confeffion,  and  fpeak 
refpecifuliy  of  the  39  articles  of  the  church  of  England. 
They  profefs  to  believe  that  the  kingdom  of  Chrift  is  not 
confined  to  any  particular  party*  community,  or  church  ; 
and  they  confider  themfelves,  though  united  in  one  body  or 
vdible  church,  as  fpiritually  joined  in  the  bond  of  Chriliian 
love  to  all  who  are  taught  of  God,  and  belong  to  the  nni- 
verial  church  of  Chrift,  however  much  they  may  differ  in 
forms,  which  they  deem  non-eftentials.  But  the  reader  who 
wifhes  to  have  a  fuller  account  of  this  iociety  of  Chriftiarrs, 
we  muft  leter  to  Cranz's  Ancient  and  Modern  Hijlory  of  the 
J'rotejlant  Church  of  the  United  Brethren ,  printed  in  Lon¬ 
don,  1780;  and  to  a  work  entitled  An  Expofition  of  Chri- 
Jlian  Dodrine  as  taught  in  the  Protejlant  Church  of  the  United 
Brtthren ,  London,  1784. 

UNITED  Provinces,  or  United  Netherlands ,  other- 
wife  called  the  Republic  of  Holland ,  con  fill  of  the  fcven  pro¬ 
vinces  of  Holland;  Zealand,  Friefland,  Groningen,  Over* 
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yffel,  Zutphcn,  and  Utrecht.  They  arc  bounded  on  the  United 
weft  by  the  German  Ocean  ;  on  the  eaft  by  the  circle  of  Province 

Weftphalia ;  and  on  the  fouth  by  Flanders,  Brabant,  and  - 

the  duchy  of  Cleves.  They  compofe  the  greateft  part,  of 
the  ancient  Batavia,  whofc  inhabitants  were  formerly  fo 
much  renowned  for  their  valour.  Under  the  Romans  they  Batavians 
were  exempt  from  imports  and  taxes,  iri  conlequence  ofinh^he- 
bearing  the  honourable  title  of  Allies  of  the  Republic.  un- 

The  Netherlands  came  into  the  poffeffion  of  the  houfe  of^  fheRo# 
Auftria  by  the  marriage  of  Mary  of  Burgundy  with  the  a 
emperor  Maximilian  :  but  on  that  prince's  refigning  the  im-Fali  under 
perial  crown,  the  17  provinces  of  the  Netherlands  devolved^ 
or  right  on  Don  John  of  Spain  ;  but  he  and  his  fucceffor™^ 
Philip  le  Beau  dying  in  a  fliort  time  after,  they,  in  1505,  *  U* 
fell  under  the  dominion  of  Charles  V.  at  that  time  a  mu 
nor. 

At  this  period  the  feven  provinces,  which  now  compofe^ 
the  P^epublic  of  Holland,  enjoyed  a  kind  of  independence  ;  „ 
but  the  policy  and  warlike  difpofition  of  Charles  foon  re* 
duced  them  to  obedience.  When  he  refigned  the  Iceptre, 
to  his  fon  Philip,  the  Low  Countries  were  in  a  mod  ^ 
flourifhing  condition.  In  this  fmail  trad  of  country  were  Flourifting 
reckoned  no  fewer  than  350  large  cities  incloled  with  walls,  of  the 
and  6300  confiderable  towns,  all  become  rich  by  their  ap- f roTr'lce,i 
plication  to  the  arts  and  to  commerce.  At  the  fame  time, time^ 
the  love  of  liberty  was  very  prevalent  among  the  iuhabi-. 
tants,  and  they  were  jealous  of  every  invafion  of  their  rights 
and  privileges.  The  arbitrary  government  of  Philip  was 
therefore  very  difagreeable  to  his  fubjeds  in  the  Low  Coun¬ 
tries,  and  the  partiality  fhown  on  all  occaiigns  to  the  Spani- 
ards  foon  loft  their  affedions  altogether,  4 

The  extreme  fuperftition,  however,  and  cruel  bigotry  of  Perfection 
Philip,  proved  the  greateft  fource  of  difeontent.  The  doc-r°^le 
trines  ot  the  reformers  had  been  preached  and  received  witfLorme<** 
avidity  in  the  Low  Countries.  A  cruel  persecution  of  the 
reformed  had  been  commenced  by  Charles  V.  infomuch  that 
he  is  laid  to  have  deftroyed  no  fewer  than  100,000  perfons 
on  account  of  religion.  This  cruelty  had  no  effed  except 
to  increafe  the  number  of  heretics  ;  which  being  obferved 
by  Mary  queen  of  Hungary,  filler  to  the  emperor,  Ihe  in¬ 
vited  him  to  the  Low  Countries,  that  he  might  personally 
behold  the  bad  efxcds  of  his  cruelty.  On  this  the  empe¬ 
ror  granted  a  toleration,  but  Philip  was  altogether  infle¬ 
xible.  In  order  to  proceed  more  effedually  again  ft  the  re¬ 
formed,  a  court  of  inquifition  was  inftituted  ;  and  under  $ 
pretence  that  the  three  bilhoprics,  which  at  that  time  com-?q^^on 
prehended  the  whole  country*  were  too  large,  17  of  thefe eficibliflied- 


dignitaries  were  ereded,  three  with  the  title  of  archbilhops. 

To  afford  fnfficient  revenues  for  thefe,  it  became  nece/Bry 
to  fupprefs  fever al  abbeys,  which  of  itfelf  produced  great 
difeontent.  But  what  gave  the  finilhing  ftroke  to  the  whole  ^ 
was,  Philip’s  announcing  his  intention  of  refiding  conftant-  Duchefs  of 
ly  in  Spain  ;  his  appointing  the  duchefs- of  Parma,  his  na- Parma  ap- 
tural  lifter,  to  be  regent  of  the  Netherlands  ;  and  giving  heyP°'i:teJ 
for  a  counfeilor  cardinal  Granvele,  a  bloody  perfecutor  oLcr‘,€^8, 
the  reformed  ;  at  the  fame  time  that  the  provinces  were  op- 
prelfed  by  the  violences  of  foreign  troops,  for  the  payment 
of  whom  they  were  alfo  oppreffed  by  taxes.  Three  coun¬ 
cils  were  eftablifhed  at  Bruflels  ;  one  to  prdide  over  the  laws 
and  courts  of  juft  ice ;  a  fecond  to  dired  every  thing  retpcc- 
ting  peace  or  war  ;  and  the  third  to  manage  the  revenues  : 
but  fiiil  the  duchefs  of  Parma  was  ordered  to  confultGran* 
vele  in  every  matter,  and  make  him  at  all  times  her  chief  con¬ 
fidant. 

The  duchefs  took  upon  her  the  government  of  the  Low^.J^ 
Countries  in  the  year  1560  ;  and  was  no  looner  arrived  at difcuiitcr-* 
Bruftels,  than  complaints  poured  in  from  all  quarters  againft 
the  inquifition*.  cardinal  Granvele,  and  the  new  bifhoprics. 

The 
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Ifni^ed  The  duehefs  endeavoured  to  allay  the  ferment  by  fair  words, 
provinces.  gut  jn  v£jn,  At  the  head  of  the  malecontents  were  the  piince 
Gf.  Orange,  count  Egmont,  and  count  Horn,  who  Arenu- 
oufly  infifted  on  calling  an  aflembly  of  the  States- general, 
and  laying  before  them  the  grievances  by  which  the  country 
was  opprefled.  The  event  was,  that  in  1564  the  cardinal 
was  obliged  to  refign  his  dignity  ;  which  yet  did  not  pro¬ 
duce  any  good  effect,  as  he  was  fucceeded  by  two  of  his 
creatures,  Barlaimont  and  Viglius,  who  trod  exactly  in  his 
footfleps.  They  pufhed  on  the  inquiiition  to  frefh  execu¬ 
tions  ;  fli  rmatized  the  principal  nobility  as  heretics  ;  and  on 
all  occa hons  fhowed  fuch  violent  and  intolerable  zeal  for 
the  Catholic  religion,  that  one  of  Philip’s  mi  aiders  repre- 
lented  to  him  the  danger  there  was  of  a  total  revolt  of  the 
provinces,  unlefs  the  rigours  of  perfecution  were  fomewhat 
relaxed.  But  Philip  no  fooner  received  this  intelligence, 
than  he  replied,  “  that  he  had  rather  be  without  fubjedls, 
than  be  a  king  of  heretics/’  Agreeable  to  this  reply,  all  the 
obnoxious  decrees  were  enforced  with  double  rigour;  upon 
which  the  flate  of  affairs  became  fo  alarming,  that  it  was 
thought  neceffary  to  fend  count  Egmont  into  Spain,  in  or¬ 
der  to  have  a  perfonal  interview  with  the  king  on  the  fub- 
jePc.  Philip,  accuflomed  to  deceit,  gave  a  fmooth  anfwer, 
abated  the  rigour  of  his  decrees,  and  ordered  the  gover- 
nante  fometimes  to  coniult  with  the  prince  of  Orange.  Thus 
tranquillity  was  for  a  time  reflored  ;  but  in  the  year  1 366, 
it  being  difcoveied  that  a  fclieme  for  the  total  extirpation 
of  the  Proteflants  had  been  concerted  by  the  queen-mother 
of  France,  her  for.  Charles  IX.  and  Ifabella  queen  of  Spain, 
in  a  conference  at  Bayonne,  matters  became  worfe  than  ever. 
That  the  information  received  concerning  this  detellable 
combination  was  true,  very  foon  appeared,  from  Philip’s 
declaiming  all  the  favourable  interpretations  which  had  been 
put  upon  his  anfwer  to  count  Egmont,  and  from  his  order¬ 
ing  the  inquiiition  to  proceed  with  more  fury  than  ever. — 
The  conlequer.ee  of  this  was  a  general  alfociation  againil 
this  abominable  tiibunal,  which  was  iubferibed  by  all  orders 
ajraintl  the  and  degrees  of  men,  Roman  Catholics  as  well  as  Proteflants. 
snquifitlon.  The  confederates,  headed  by  Henry  de  Brodenrode,  a  de¬ 
fendant  of  the  ancier.t  earls  of  Holland,  waited  on  the  du- 
chefs  of  Parma,  in  fuch  a  formidable  body,  that  Ihe  was  ob¬ 
liged  to  difmifs  them  with  an  abfolute  promile  that  their  de¬ 
mands  fhould  be  granted.  Thefe  demands  were,  that  the 
inquiiition  fhould  be  abolilhed,  and  the  edi&s  againlllibeity 
of  confcierice  recalled  ;  and  for  this  fhe  immediately  inter- 
pofed  all  her  interefl  with  Philip.  Sir  William  Temple  a U 
leges,  that  Philip,  in  confequence  of  the  governante’s  re- 
monftrances,  granted  all  that  was  defired,  but  too  late.  All 
other  hiflorians,  however,  agree  that  he  was  inflexible,  and 
that  the  duehefs  could  procure  no  better  conditions  than 
that  heretics  fhould  from  that  time  forward  be  hanged  in- 
itead  of  being  burned.  Even  this  appeared  a  conceffion. 
unworthy  of  the  king;  the  royal  name  was  therefore  for¬ 
bid  to  be  ufed. 

Before  the  confederates  proceeded  to  extremities,  they 
fent  deputies  to  Madrid  ;  but,  according  to  l'ome  authors, 
they  were  reffifed  admittance  into  the  king’s  prefence.  It 
appears,  however,  that  they  had  found  means  of  represent¬ 
ing  the  true  Hate  of  affairs  to  the  king,  and  or'  inlbiming 
him  that  the  disturbances  proceeded  from  the  dcteliation  in 
which  the  inquiiition  was  everywhere  held  in  the  Low. 
Countries.  Their  rep  refen  tat  ions  produced  no  other  effed 
T0  than  an  equivocal  promife,  which  was  evidently  never  in- 
T*ve  people ter‘ded  to  be  kept.  The  governance  received  orders  to 
breakout  proceed  agaiuft  heretics  with  the  utmofl  fe verity ;  upon 
lntoadLof  which  the  people  broke  out  into  ads  of  open  rebellion.  In 
re  uion.  feveral  towns  of  Flanders  the  churches  were  deftroyed,  ima¬ 
ges  piukd  down,  and  all  thole  ads  of  violence  committed 
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which  are  the  ufnal  operations  of  a  lawlefs  mob.  The  United 
principal  inhabitants,  however,  Hill  remained  quiet,  and  even  Province^ 
did  all  in  their  power  to  reftrain  the  violence  of  the  com¬ 
monalty  ;  fo  that,  had  Philip  made  any  kind  of  reaforiable 
conceflion,  the  public  tranquillity  might  have  been  reflored. 

Inftead  of  this,  however,  a  new  oath  of  allegiance  was  ad-  New  oath 
miniftered  by  the  governante,  and  all  perfons  were  obliged °f  a^e&1_  t 
to  fwear  .that  they  would  regard  as  traitors  and  enemies  to^e  reflUii‘ 
their  country  all  whom  the  king  fhould  think  proper  to 
proferibe.  This  extraordinary  proceeding  was  followed  by 
the  mofl  cruel  perfecution  that  can  be  imagined  ;  at  the 
fame  time  that  the  duke  of  Alva  was  fent  into  the  Nether¬ 
lands  with  an  army  of  1 0,000  veteran  troops,  to  put  the 
lafl  hand  to  the  mifery  of  the  people,  and  fully  to  eftablifh 
the  defpotifm  of  the  court.  Counts  Egmont  and  Horn  I2 
took  the  above  mentioned  oath  ;  but  the  prince  of  Orange  Prince  of 
could  by  no  means  be  induced  to  it,  and  therefore  retired  Orange  re-J 
into  Germany,  along  with  counts  Brodenrode  and  Hoog-tires* 

A: rate.  Their  example  was  followed  by  great  numbers  of 
all  ranks  and  conditions ;  and  after  the  arrival  of  the  army 
commanded  by  the  duke  of  Alva,  fuch  multitudes  continued 
to  emigrate,  that  the  duehefs  of  Parma  informed  the' 
king,  that  within  a  few  days  100,000  families  had  left  his  • 
dominions  ;  that  in  a  fhort  time  the  country  mu  ft  be  depo^ 
pulated,  in  which  cafe  there  were  would  be  no  occaflon  for  13 
a  governante  ;  fhe  therefore  begged  leave  to  refign,  before  P)uchefs  of 
fhe  fhould  have  the  mortification  and  difgrace  © t  being  left^™13,  re~ 
alone  in  the  Netherlands.  S  I4 

Philip  immediately  complied  with  the  requefl  of  the  fsfucceed- ' 
princefs,  and  the  duke  of  Alva  was  appointed  to  fucceedet*  ky  ' 
her  in  the  government.  It  may  eaflly  be  imagined  that  the^1^  ° 
miferies  of  the  people  would  now  become  intolerable.  The 
king  was  a  proud  and  mercilefs  tyrant,  fet  at  too  great  a  di- 
flance  from  his  fubje£ls  to  be  thoroughly  fenfible  of  their 
calamities,  and  totally  deflitute  of  compaflion  had  he  knowr*- 
them  ever  fo  well.  .  The  new  governor  was  of  the  fame  diL 
pofition  ;  and  the  army  lie  commanded  was  fierce,  rapaci¬ 
ous,  and  cruel,  defiring  nothing  more  ardently  than  to  enrich 
themfelves  at  the  expence  of  the  inhabitants.  The  whole- 
country  was  filled  v/ith  blood  and  horror;  counts  Egmont 
and  Horn  were  ignominioufly  executed,  and  the  eflate  of 
the  prince  of  Orange  was  confifcated.  Thefe  lafl  proceed-  prince  of 
ings  drove  the  people  into  defpair ;  and  they  invited  the  Orange  in- 
prince  to  return,  in  order  to  take  upon  him  the  defence  ofvite  ‘  hY 
the  country  from  fuch.  infufferable  tyranny  and  oppreflion.  [he  pcopie 
All  this  time  the  prince  of  Orange,  and  his  brother  ° retuuh 
Louis  of  Naflau,  had  been  labouring  to  form  alliances  for 
the  defence  of  the  liberties  of  their  country.  He  had  repre- 
fented  matters  in  fuch  a  light  to  the  emperor  Maximilian^ 
that  his  Imperial  majefly  fent  an  ambaffador  to  Philip,  ex¬ 
horting  him  to  treat  his  fubjefta  in  the  Netherlands  with  lefa 
rigour.  1  his  embafly  was  haughtily  received ;  Philip  continued 
his  perfections,  and  the  prince  of  Orange  his  preparations lt 
for  entering  the  Low  Countries.  His  fir  ft  efforts,  . however,  conn m  r.c<y 
were  very  unfuccefsful,  A  detachment  of  Germans  in  the  to  eke  dif¬ 
fer  vice  of  the  piince  attempted  to  penetrate  into  Brabant  ac*vama£~ 
and  fnrprife  Kuremond  ;  but  were  defeated  by  a  detach-of.the 
ment  from  the  duke  of  Alva’s  army.  Another  party,  co*-FlIUe‘ 
lifting  chiefly  of  French,  attempted  to  penetrate  into  Ar¬ 
tois  by  the  way  or  Picardy  ;  but  their  officers  were  a  r  re  fled 
by  order  of  Charles  IX.  Louis  of  Naflau,  however,  defeat¬ 
ed  a  body  of  Spaniards,  and  killed  600  of  them  on  the  fpot  ; 
but  the  vigilance  of  his  enemies  prevented  him  from  drawing 
any  advantage  of  confequence  from  his  victory. 

Ihe  duke  of  Alva  was  fo  much  chagrined  at  the  defeat 
fuflained  by  his  party,  that  he  inftantly  aflembled  his  troops 
from  all  quarters.  His  army  then  appeared  too  formidable 
to  be  oppofedj  and  the  prince  of  Naflau  with  count  Hong. 
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pnited  'ftratc  retired  towards  the  river  Ens.  i>ui  ucmg 
,1  rovnices.  ecj  t]ic  dulce  0f  Alva,  and  mutinies  arifing  among  their 
17  troops  for  want  of  pay,  they  were  Toon  brought  to  an  ac- 
Prince  of  tion,  and  totally  defeated.  The  infantry  were  entirely  cut 
NuiTau  and  in  pieces  ;  4  he  cavalry  were  faved,  but  all  the  baggage  and 
Ho^ftrat  artillery  were  taken  by  the  enemy.  In  the  mean  time,  the 
rleft-ivced  byPr*nce  of  Orange  was  haftening  to  the  relief  of  his  diftreffed 
the  duke  of  allies  with  ail  army  of  28, COD  men  ;  but  having  the  misfor- 
Alva-  tune  of  being  alfo  defeated,  and  count  Hoogflrate  killed  in 
Prince  of  t^ie  ?t<^on>  foldiers  deferted  in  iuch  crowds,  that  he  was 
Orange  de-at  ^  obliged  to  difband  his  army  and  return  to  Germany, 
feared,  and  This  difafler  happened  in  the  year  1569..  The  duke  of 
difbanda  his  Alva  refolved  to  make  the  moft  of  his  time.  He  entered 
aimy.  Bruffds  in  triumph  ;  and  let  loofe  his  vengeance  againft  all 
who  had  in  the  leaft  aftifted,  or  been  fuppofed  to  afflft,  the 
19  prince  of  Orange.  All  the  prifoners  taken  in  the  laft  cam- 
die  d u h e°cf P  ai  &  n  wer€  Put  t0  death.  :  and,  not  contented  with  this 
Alva.  ^  i  arbarity,  the  cruel  governor  projefted  nothing  lefs  than  the 
total  extirpation  cf  the  reformed  religion,  by  the  deflruftion 
of  every  one  who  profeffed  it ;  and  of  rendering  himfelf  de- 
fpotic,  by  erecting  citadels  in  all  the  confidei  able  towns, 
which  were  to  be  garrifoned  by  his  foldiers.  He  began 
with  Amflerdam,  in  which  he  laid  4he  foundation^  of  a 
ftrong  citadel.  The  people  complained  of  it  as  an  infringe¬ 
ment  of  their  rights,  but  the  duke  was  deaf  to  their  com¬ 
plaints.  At  Antwerp  he  caufed  his  ftatue  to  be  erefted  ; 
and  here  he  was  figured  treading  on  the  necks  of  two 
fmaller  ftatues,  which  reprefented  the  two  eflates  of  the 
X^ow  Countries.  This  piece  of  infolent  vanity  exafperated 
the  people  to  a  great  degree  ;  and  they  were  ftill  farther 
provoked  by  a  demand  of  the  hundredth  part  of  every  man’s 
eftate  to  be  paid  immediately  for  the  fupport  of  the  army, 
befides  the  tenth  of  all  the  merchandife,  and  the  twentieth 
of  all  immoveables,  to  be  annually  levied  as  a  {landing  re¬ 
venue.  The  provinces  remonftrated,  and  refufed  to  fub- 
mit  to  fuch  intolerable  exactions ;  the  governor  was  infle¬ 
xible;  and  being  incenfed  at  their  refiflanee,  he  fent  the  re¬ 
giment  of  Lombardy  to  live  at  free  quarters  in  the  province 
of  Utrecht. 

All  this  time  the  prince  of  Orange  was  employed  in  lay¬ 
ing  plans  for  the  deliverance  of  his  diftreffed  country  ;  but 
in  1571,  the  duke  of  Alva  growing  impatient,  ordered  the 
bHfh  his  edift  concerning  the  new  taxes  to  be  publifhed  at  Bruffels. 
new  taxes  The  city  was  inftantly  filled  with  confufion  ;  the  foldiers 
at  Brufieis.  feized  on  the  goods  of  the  inhabitants  by  force  ;  tradefmen 
fhut  up  their  fliops  ;  and  the  peafants  relufed  to  bring  pro¬ 
visions  to  the  market.  The  Hates  offered  to  pay  a  fubfidy 
of  2,000,000  of  florins  annually  in  lieu  of  the  intended  tax  ; 
'  but  their  offer  war  rejected.  The  drum  beat  to  arms,  and 
orders  were  iffued  to  hang  all  who  refufed  to  comply.  The 
foldiers  were  preparing  to  obey,  when  news  arrived  of  the 
fui render  of  Brid  in  the  ifland  of  Voorn,  at  the  entrance 
of  the  Meufe,  to  a  fquadron  of  fhips  of  war  that  had  been 
fitted  out  by  the  prince  of  Orange.  Lumey,  who  com¬ 
manded  the  iquadron,  made  a  defeent  on  the  ifland  frorrTAO 
fhips,  deftroyed  the  churches,  broke  the  images,  and  exe¬ 
cuted  the  priefts,  but  offered  no  violence  to  the  other  inha¬ 
bitants. 

However  unimportant  tire  conquefl  of  fo  inconfiderable 
23  a  place  might  appear,  it  alarmed  the  duke  of  Alva,  and 
produced  the  moft  extravagant  rejoicings  in  Bruffels.  The 
from  e*  f  *  1 regarding  it  as  the  harbinger  of  further  oppofition, 

cing  his  "dropped  his  taxes  and  executions  for  the  prefent,  and  dili- 
caxes.  gently  applied  himfelf  to  fupprefs  the  growing  fpirit  of  re¬ 
bellion.  He  withdrew  the  garrifon  from  Bruffels,  and  de¬ 
tached  it  under  the  command  of  Maximilian  Hermin  Boffu, 
againft  the  fhips  of  war  whieh  were  called  Gveux .  This  of¬ 
ficer,  endeavouring-  to  force  Briel,  was  defeated  by  the  O- 
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range  faftion,  and  forced  to  retire  with  lofs  to  the  ifland  of  Unj^ 
Beyerland.  Trifling  as  this  viftory  might  feem,  it  ferved  Evince*. 

to  animate  the  de^reffed  fpiiits.  of  the  enemies  to  the  go- v - 

vernment.  The  prince  of  Orange,  fenfible  of  the  advantage^ 
of  poflefling  this  ifland,  exhorted  the  nobility  of  his  party  his^forc^ 
to  fortify  and  garrifon  it;  his  orders  were  obeyed,  by  which  by 
means  he  foon  became  mafter  of  Delfshaben,  a  town  fltuatedthe  Gueur> 
on  the  oppofite  banks  of  the  Meufe.  It  appeared  in  Bof-xhe^G 
fa’s  retreat  how  unpopular  the  duke  of  Alva  was  in  every  take  Belts* 
part  of  the  country.  Dordrecht  fhut  its  gates  againft  him; haben. 
Rotterdam  refufed  to  admit  his  troops  ;  but  BofTu  obtain¬ 
ing  penniflion  that  they  fhould  pafs  through  in  fepaiate  fmall  26 
divifious,  feized  the  gates,  and  began  a  general  maffacre  of  lobaKtants! 
the  inhabitants.  Four  hundred  perifhed  by  the  fvvord,  the‘/ Rottei.“ 
town  was  pillaged,  the  women  were  ravifhed,  and  every  pof-c^Jly^ 
Able  aft  of  barbarity  and  inhumanity  committed.  Re- Spaniards, 
tribution  was  foon  made  by  the  enemy.  Alva  had  detach¬ 
ed  Offorio  d’ Angulo  with  a  body  of  forces  to  fecure  Flufh- 
ing,  a  considerable  port  in  Zealand,  and  to  ereft  a  citadel. 

The  inhabitants  denied  Offorio  admittance,  fhut  their  gates, 
and  feized  Pacaneo,  a  famous  engineer,  who  had  eome  to 
meafure  the  gr@und  where  the  citadel  was  to  be  erefted. 
Apprehending  that  attempts  would  be  made  to  force  them 
to  ftibmifiion,  they  petitioned  Lumey,  admiral  of  the 
Gueux,  for  affiftance  ;  and  he  furnifhed  them  with  200  men, 
under  the  command  of  Captain  Treflong.  On  the  arrival 
of  this  reinforcement,  the  Spanifh  engineer  was  hanged,  and 
an  unfuccefsful  attempt  made  to  furprife  Middleburg,  the 
capital  of  the  ifland  of  Walcheren.  Not  difpirited  by  this 
difappointment,  the  Zealanders  affiduoufly  profecuted  ‘their 
cruizes  upon  the  Spaniards,  and  obtained  as  much  wealth 
as  purchafed  a  large  ftore  of  arms  and  ammunition  at  Ant¬ 
werp.  Joined  by  great  numbers  of  EngL’fh  and  Scotch  ad¬ 
venturers,  they  ventured  to  attack  the  duke  of  Medina  Cell,  ^ 

fent  with  a  ftrong  fquadron  to  fucceed  the  duke  of  Alva  inDuliedc 
the  government  of  the  Netherlands.  The  duke  was  com-  Medim 
plctely  defeated,  a  great  number  of  his  fhips  were  tahenj^JJ^ 
and  a  booty,  amounting  to  near  1,000,000  livres,  was  car- by  the  Zea« 
ried  off  by  the  Zealanders.  landers  at 

The  duke  of  Alva  now  ordered  a  fquadron  of  fhips  tofca* 
be  equipped  at  Amflerdam,  to  bridle  the  infolence  of  Lu¬ 
mey  and  the  Zealanders,  while  he  bufied  himfelf  in  raffing 
an  army  to  oppofe  the  prince  of  Orange  and  Lewis  de  Naf* 
fau,  who  were  making  great  preparations  in  Germany  and 
France.  To  augment  the  army  in  the  field,  he  had  draught¬ 
ed  moft  of  the  garrifons.  By  this  means  the  prince’s  friends 
gained  poffeffion  of  North  Holland ;  and  Louis  de  Nafl'au 
was  projefting  a  fcheme  to  furprife  Mons,  with  the  inhabi¬ 
tants  of  which  he  held  a  fecret  correfpondence.  The  de-  2$ 
fign  fucceeded  ;  which  emboldened  moft  of  the  cities  andJ^^°T? 
towns  in  Holland  to  declare  againft  the  government.  TheHo]}an(j 
count  de  Bergues  gained  over  feveral  cities  in  Overyffel,  declare  a- 
Guclderland,  and  Friefland.  In  a  word,  the  revolt  became gairil  dje 
fo  general,  that  the  duke  of  Alva  foon  found  he  could  notsPaniar  u 
long  refill  the  torrent.  He  now,  when  too  late,  publifhed 
an  edift  to  appeafe  the  people,  fetting  forth,  that  he  would 
con  fent  to  remit  the  moft  oppreflive  taxes,  if  the  liates  could 
fuggeft  any  other  means  of  railing  the  neceffary  fupph'es. 

He  convoked  the  States-geneial  to  meet  at  the  Hague, 
but  his  orders  were  now  difregarded  ;  and  the  States,,  in 
contempt  of  his  authority,  affembled  at  Dordrecht,  inviting^  cf  tjic 
deputies  from  the  prince  of  Grange,  the  nobility,  and  the^tes-ge* 
towns  that  had  declared  againft  the  governor.  Here  mo-nerab^* 
ney  was  raifed  to  enable  the  prinee  of  Orange  to  begin  his ^ 
march.  His  forces  amounted  to  15,000  foot  and  700C  orange 
horfe.  He  had  promiled  to  advance  three  months  pay  ; 
and  was  enabled  to  perform  his  engagements  by  the  libe¬ 
rality  and  public  fpirit  of  the  States-general  and  the  cities. 


He 
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Vri't&\  He  fhowed  the  addre.fs  with  which  he  could  manage  and 
Provinces.  gire£x  tjie  people  ;  and  without  the  name  of  fovereign  of  the 
■— ~\r“  provinces  under  his  government,  he  poffeffed  the  authority. 

He  prefided  stall  military  operations  by  fea  and  land;  made 
and  difpofed  of  offices  at  pleafure  ;  aflernblcd  the  States  ; 
and  publifhed  all  ordonnances  and  regulations  relative  to  the 
prefent  Hate  of  affairs,  without  controul.  However,  he 
conduced  matters  with  the  utmoift  delicacy,  and  nfed  his 
power  with  great  moderation,  to  avoid  giving  offence  to 
the  free  fpirii^of  the  Hollanders.  The  Popifh  religion  was 
baHfhed  the  churches,  and  perfons  of  that  perfuafion  were, 
ffli  great  caution,  admitted  into  public  employments.  Not 
only  the  king’s  revenue  and  church  tythes  were  appropriated 
to  the  public  fervice,  but  the  eftates  of  tliofe  who  remained 
firm  in  their  loyalty.  In  fhort,  the  moft  vigorous  meafures 
were  taken  for  relifting  the  tyranny  of  Spain  ;  and  thofe 
perfons  who  had  refufed  the  tythes  to  the  government,  vo¬ 
luntarily  fubferibed  their  all  to  fupport  a  party  formed  in  de¬ 
fence  of  liberty. 

While  the  States-general  were  employed  in  ways  and 
means  to  maintain  an  army,  the  prince  of  Orange  advanced 
to  Ruremonde,  which  he  took  by  aflault,  on  the  refufal  of 
the  city  to  fupply  him  with  neceffaries.  From  thence  he 
marched  to  Brabant,  and  raifed  heavy  contributions.  He 
took  Mechlin,  Oudenarde,  and  Dendermonde ;  and  could 
not  reftrain  the  exceffes  of  the  foldiers,  who  pillaged  the 
churches,  maffacred  the  priefts,  and  committed  other  barba¬ 
rities.  Next  he  approached  to  Mons,  beiieged  by  the  duke 
of  Alva,  with  deiign,  if  poffible,  to  engage  him  to  give 
battle.  The  duke  baffied  all  his  endeavours  to  force  him, 
and  carried  Mons  by  capitulation.  The  whole  Spanifh  do¬ 
minion,  however,  lately  fo  infolent  and  exulting,  was  ready 
to  expire  in  the  Netherlands,  had  it  not  been  revived  by  the 
mafia  ere  of  the  Proteftants  in  Paris. 

While  the  fate  of  Mons  was  depending,  the  Hates  of  Hol¬ 
land  met  at  Haarlem,  to  deliberate  on  the  defence  of  the 
province  and  the  profecution  of  the  war.  Amfterdam  was 
in  the  enemy’s  hands,  which  greatly  obftru&ed  all  their 
meafures.  It  was  therefore  determined  to  beiiege  it  ;  and 
the  enterprife  was  committed  to  Lumey,  chief  of  the 
Gueux.  After  putting  the  States  to  coniiderable  expence, 
the  projedl  mifearried  through  Lumey’s  milcondurt.  Wa¬ 
ter  was  his  dement,  but  his  vanity  led  him  to  dilplay  his  abi¬ 
lities  as  a  land-officer.  He  made  regular  approaches,  and 
was  'oiled  in  every  attempt. 

The  reduction  of  Mons,  and  the  depreffion  of  fpirit  con- 
fequent  on  the  maffacre  at  Paris,  obliged  the  prince  of  O- 
range  to  retire  to  Holland,  and  encouraged  Alva  to  in  veil 
Dendermonde,  Oudenarde,  and  Mechlin.  The  latter,  be¬ 
ing  in  no  condition  to  relift,  opened  its  gates  ;  but  the  S pa¬ 
id  lh  foldiers  chofe  to  fcale  the  walls,  to  give  an  air  of  aflault 
to  the  enterprife,  and  countenance  to  the  horrid  barbarities 
intended.  Proteftants  and  Catholics  were  maftacred  without 
Sneed's  ^diftinrtion.  The  town  was  pillaged,  and  the  booty  eftimated 
cruelty  of  at  4^0,000  florins.  All  the  other  towns  were  evacuated 
the  duke  ofby  the  garrifons,  and  loaded  with  heavy  impofitions  by  Al- 
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va.  As  to  the  prince,  lie  had  now  removed  the  feat  ot  war 
into  the  province  of  Holland.  Only  this  province  and  Zea¬ 
land  remained  firm  to  their  engagements;  the  reft,  over¬ 
whelmed  with  confirmation,  capitulated  on  the  belt  terms 
they  could  procure  from  the  government.  However,  the 
country  being  ftrong  by  its  nature  and  filiation  among  the 
waters,  and  more  fo  by  a  fierce,  rough,  and  fturdy  people, 
proud  of  their  ancient  fame,  and  the  moil  implacable  ene¬ 
mies  of  Spanifh  tyranny,  it  was  determined  to  make  the 
inoft  vigorous  refiftance.  Frederic  de  Toledo  was  difpatch- 
ed  by  Alva  to  begin  the  operations  in  Holland.  He  had 
already  reduced  Zutphea  and  Guelder land  \  and,  flufhedwith. 
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fuccefs,  appeared  before  Waerden,  which  he  fummoned  to  1 
admit  a  garrifon.  The  burghers  replied,  that  they  were ,  rov|rue  V 
intruded  by  the  king  with  the  defence  of  the  place,  and 
could  not  receive  a  military  force  without  violence  to  their 
privileges  anil  engagements.  They  foon  had  reafon  to  re¬ 
pent  their  firmnefs:  the  town  was  taken  by  furprife  ;  and 
all  the  burghers,  affembled  in  the  great  church  to  take  the 
oaths  of  fidelity  to  the  king,  were  wantonly  butchered.  In¬ 
fants,  old  men,  women,  and  the  Tick,  were  all  put  to  the 
fword,  without  pity  or  remorfe ;  and  of  all  the  barbarities 
hitherto  committed,  this  was  the  moll  horrible.  It  was  ima¬ 
gined  that  the  terror  infpired  by  fuch  inftances  of  leverity, 
would  reduce  the  people  to  obedience,  and  (hake  the  obfti- 
nacy  of  the  other  towns.  The  contrary  efferts  were  pro¬ 
duced  ;  rage  anddefpair  took  poffeffion  of  every  breaft;  and 
all  determined  to  fuffer  the  lalt  extremities  rather  than  fub- 
mit  to  fo  cruel  a  tyranny. 

Having  finifhed  this  tragedy,  Frederic  went  to  Amfter¬ 
dam,  to  deliberate  with  the  officers  of  the  army  about  the 
fiegc  of  Haarlem.  Here  it  was  determined,  before  they  pro¬ 
ceeded  to  extremities-,  that  the  city  of  Amfterdam  ffiould 
write  to  the  magiftrates,  exhorting  them,  in  the  moft  pathe¬ 
tic  terms,  to  fubmit,  rather  than,  incur  the  punifhment  in- 
fli&ed  on  Waerden.  The  council  of  Haarlem  met  to  take 
this  letter  into  con f: deration.  Some  were  for  foliciting  an. 
immediate  reinforcement  from  the  prince  of  Orange  ;  and 
others,  who  apprehended  the  prince  was  too  weak  to  afford 
the  neceffary  relief,  were  for  making  the  bed  terms  poffibie 
with  the  king.  Thofe  of  the  latter  opinion  were  the  magi¬ 
ftrates.  Accordingly,  without  confulting  (he  burghers,  de¬ 
puties  were  difpatched  to  Frederic  to  flipuhte  conditions.  I11 
their  abfence,  Ripperda,  a  gentleman  of  Frifeland,  ftrongly 
attached  to  the  prince  of  Orange,  and  the  caufe  of  liberty* 
affembled  the  chief  burghers  ;  and  fo  animated  them  again  li¬ 
the  Spaniards,  that  they  refolved  to  Hand  a  liege,  and  fuffer 
all  the  horrors  of  war,  rather  than  fubmit.  T  hey  fent  t<* 
the  prince  of  Orange  to  acquaint  him  with  their  determi¬ 
nation,  and  to  implore  affiftance.  Four  companies  of  Germans  £.jaa^ 
were  detached  to  reinforce  the  garrifon  of  Haarlem  ;  andbeflege™ 
the  deputies,  on  their  return,  were  feized  as  traitors  to  their 
country,  fent  to  the  prince  of  Orange,  and  by  his  order  be¬ 
headed.  Frederic  was  preparing  to  compel  the  burghers 
to  fubmiffion.  On  the  19th  of  December  he  invefted  the 
town,  after  carrying  Sparendem  fort  by  aflault,  with  great 
lofs  and  flaughter  of  his  foldiers.  A  variety  of  errors  were 
committed  in  the  attack,  in  the  defence,  and  manner  of  fuc- 
conring  Haarlem.  The  affailants  and  defendants  had  equal¬ 
ly  fhown  themfelves  ignorant  of  the  art  of  war,  and  impla¬ 
cable  in  their  refentment.  The  prince  of  Orange  uled  eve¬ 
ry  expedient  to  relieve  the  town  ;  but  all  his  attempts  wer’e 
fruflrated  by  untoward  accidents,  and  the  vigilance  of  the 
Spaniards.  At  laft,  quite  (pent  with  fatigue,  delpairing  of 
relief,  weakened  by  Ioffes,  and  totally  exhnufted  of  provisions 
and  ammunition,  the  burghers  of  Haarlem  furrendered  upon  34, 
more  favourable  terms  than  they  could  well- expert.  A  few Anil  taken* 
only  of  the  moft  obftinate  were  executed  ;  the  reft  were  par¬ 
doned  on  taking  an  oath  of  fidelity,  and  paying  aiv  acknow¬ 
ledgment  of  i  9,coo  florins. 

During  the  fiege  of  Haarlem,  the  Zealanders  were  per- 
forming  glorious  achievements  by  fea,  and  gaining  vidorieaSiicceffes  0 1 
over  the  Spanifh  naval  armaments.  All  the.  efforts  of  the  the  Zhi- 
governor  o^An twerp  could  not  prevent  their  carrying  off  a  landers- bF 
great  number  of  fhips  out  of  the  harbour.  To  revenge  thefea# 
infult,  and.  relieve  Middleburg  and  Rammekins  blocked  up 
by  the  Zealanders,  he  equipped  a  fquadron,  and  gave  battle 
to  Wertz,  the  Zealand  admiral,  but  was  defeated.  After, 
repairing  and  augmenting  his  fleet,  he  again  fet  fail  with* 
fixty  huge  vefTelgj  encountered  a  fquadron  of  Zealanders. 

much 
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DlUck  inferior  in  ftrength,  and  met  with  his  former  fortune; 
‘u  Moll  of  his  ffiips  were  funk  or  taken  ;  but  he  found  means 
to  pufh  into  Middleburg,  with  the  broken  remains  of  his 
fquadron,  to  the  great  joy  of  the  garrifon,  now  reduced  by 
the  fcarcity  of  provifions  to  the  laft  extremity.  D’ Avila’s 
difgrace  did  not  end  here  ;  for,  on  his  return  to  Antwerp, 
be  was  a  third  time  attacked  and  defeated,  with  conliderable 
lofs,  by  Wertz,  who  thus  repaired  the  difappointment  of  an 
unfuccefsful  attempt  made  on  Tokn. 

Soon  after  the  reduction  of  Haarlem,  Alva,  percei¬ 
ving  that  his  feverity  anfwered  no  other  purpofe  than 
irritating  the  people  more  again  ft  the  Spanifh  govern¬ 
ment,  publifhed  a  proclamation,  couched  in  the  moft  Tooth¬ 
ing  terms :  but  the  people  were  not  difpofed  to  confide  in 
promifes  fo  often  violated,  nor  to  throw  themfelves  on  the 
clemency  of  a  prince  and  governor  who  had  Ihown  them¬ 
felves  inflexible,  implacable,  perfidious,  and  inhuman.  They 
now  expected  the  worft  that  could  happen,  and  bid  defiance 
to  fortune.  The  Spaniards  were  preparing  to  inveft  Ale- 
mar,  and  the  Hollanders  put  every  means  in  pradxice  to  re¬ 
fill  them.  Eight  months  pay  was  due  to  the  garrifon,  who 
began  to  mutiny;  but  contributions  were  railed,  which 
filenced  their  clamours.  Frederic  of  Toledo,  with  16,000 
jnen,  fat  down  before  a  town  fortified  by  no  regular  works, 
and  defended  only  by  300  burghers,  and  800  foldiers,  in 
extreme  want  of  provifions,  and  without  the  profpeA  of  re¬ 
lief.  Sonoi,  the  governor,  defpairing  of  being  able  to  fnf- 
iain  a  fiege,  wi©te  to  the  prince  of  Orange,  that  a  place 
deftitute  of  troops,  provifions,  ammunition,  money,  and  every 
neceffary,  ought  to  be  evacuated,  and  the  few  foldiers  in 
garrifon,  and  the  burghers,  faved  from  falling  into  the 
hands  of  the  enemy.  But  the  prince  of  Orange  fo  anima¬ 
ted  them  by  a  letter,  that,  to  a  man,  the  townfmen,  gover¬ 
nor,  and  foldiers,  determined  to  faciifice  their  lives,  and  fpiJl 
the  laft  drop  of  their  blood  in  the  breach.  Perfeverance  had 
made  the  Zealanders  mailers  of  Rammekins,  contrary  to  all 
hope  and  probability  ;  the  fame  virtue,  the  prince  obferved, 
might  fave  Alcmar,  a  town  of  the  utmoft  confequence  to 
the  caufe  of  liberty.  What  particularly  infpired  the  defen¬ 
dants  with  courage,  was  the  prince’s  good  fortune  in  fur- 
prifing  Gertrudenburg.  Frederic  pufiied  the  fiege  with 
great  vigour.  He  ordered  the  inhabitants  of  Haarlem  to 
work  in  the  trenches,  and  fuflain  the  firfl  fire  of  their  friends 
and  countrymen.  On  the  18th  of  September,  a  battery  of 
.20  pieces  of  heavy  cannon  began  to  play  ;  a  breach  was 
foon  effected ;  the  affault  was  given,  and  repulfed  with  vi¬ 
gour,  though  fuflained  by  the  bulk  of  the  Spanifh  army. 
From  a  Spanifh  officer  taken,  the  garrifon  were  informed, 
that  Alva  had  giveH  orders  to  retire,  in  cafe  lie  failed  in  the 
third  affualt ;  hut  if  he  fucceeded,  to  put  all  to  the  fword. 
Their  courage  was  whettecj  by  this  account,  and  prepara¬ 
tions  were  cheerfully  made  for  withstanding  the  utmoft 
efforts.  Frederic  was  foiled  in  every  attempt ;  the  affail- 
ants  were  driven  from  the  breach  with  prodigious  (laughter; 
the  Spanifh  foldiers  refufed  to  mount  the  walls  ;  in  a  word, 
the  fiege  was  raifed,  and  the  town  relieved,  to  the  exceeding 
joy  of  the  prince  of  Orange,  and  great  mortification  of  Alva. 

This  advantage  was  attended  with  another  of  lefs  im¬ 
portance,  but  which  equally  ferved  to  inFpirit  the  Holland¬ 
ers.  The  duke  of  Alva’s  grand  fleet,  equipped  with  great 
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defeated  at  labour  and  expence,  was  defeated  by  the  Zealanders. 


fea.. 


Though  the  aeftion  did  not  prove  decifive,  it  greatly  cha¬ 
grined  the  duke,  as  Boffu,  one  of  his  heft  officers,  was  taken 
prifoner,  and  his  fleet  afterwards  dreaded  to  look  the  enemy 
in  the  face. 

Not withftan ding  this  fnccefs,  the  affairs  of  the  States 
were  yet  in  a  moil  precarious  fituation ;  said  their  ability 
to  fupport  themfelves  appeared  in  the  higheft  degree  proble¬ 


matical.  The  Duke  of  Alva  had  refigned  the  government,  United 
and  his  fucceffor  Don  Louis  de  Requefnes  had  oiders  to  Province?, 

pufh  the  war  with  vigour,  while  his  antagonifts  prepared  - v— 

for  the  moll  obftinate  refiftance.  The  iirft  advantage  ap¬ 
peared  on  the  fide  of  the  prince  of  Orange,  by  the  furren- 
der  of  Middleburg,  But  this  was  foon  balanced  by  the  de- 
f  eat  and  death  of  prince  Louis  of  Naffau.  The  Spaniards, 


however,  were  prevented  from  purfuing  the  advantage  they 
had  gained,  by  a  mutiny  among  their  troops.  This  mutiny  M  ^ 


took 


place  on  a  regular  and  well-concerted  plan.  The  thes"*'  "ih 
foldier3  depofed  all  their  officers,  appointed  new  ones,  and  army, 
eltablifhed  a  fort  of  community,  veiling  one  of  their  n  um¬ 
ber  with  the  chief  authority.  The  diftreffes  of  the  Spa¬ 
niards  on  account  of  this  tumult  were  likewife  augmented 
by  a  vi&ory  gained  by  the  Zealanders  at  iea  ;  when  aimoft 
40  of  the  Spanifh  fhips  were  taken  or  deflroyed.  Philip 
then  perceiving  that  numberkfs  difficulties  would  attend 
the  redu&ion  of  the  provinces  by  foice,  publifhed  an  a&  of 
grace  ;  but  in  fuch  a  limited  manner,  that  it  was  unani- 
tnoufly  reje&ed.  Requefnes  then  determining  to  clofe  the 
campaign  with  fome  remarkable  exploit,  laid  fiege  to  Ley¬ 
den.  The  city  was  reduced  to  the  utmoft  cliff  refs  for  want 
of  provifions  ;  the  whole  country  was  laid  under  water ; 
and  they  could  receive  no  relief  except  what  was  obtained 
by  boats  forcing  themfeves  through  the  enemy  to  the  city. 

In  fhort,  they  were  reduced  to  the  brink  of  deftruclion, 
when  a  violent  fouth-weft  wind  drove  the  inundation  againft 
the  works  of  the  befiegers  with  fuch  violence,  that  they 
were  obliged  to  relinquifh  the  enterprize  for/ear  of  being  en¬ 
tirely  fwallowed  up.  In  their  letreat  they  were  attacked 
by  the  garrifon,  and  500  of  them  deflroyed.  This  difap- 
pointment  lo  provoked  the  Spanifh  foldiery,  that  they  de¬ 
pofed  Valdes  the  commander,  whom  they  had  chofen  for 
themfelves,  and  proclaimed  their  old  one  :  a  fecond  mutiny 
enfued,  and  they  marched  in  a  tumultuous  manner  to 
Utrecht.  Here,  however,  they  met  with  a  very  unfavour¬ 
able  reception.  Barlaimont  the  governor  declared  them 
rebels  and  traitors  to  their  king  ;  and  gave  free  liberty  to 
every  one  to  maffacre  them  wherever  they  could  be  found. 

The  mutineers  attempted  to  fet  fire  to  the  gates  ;  but  be¬ 
ing  repulfed,  and  their  leader  flain,  they  capitulated,  were 
received  into  favour,  and  feiit  into  winter-quarters.  „ 

T  he  year  1  575  commenced  with  fome  negociations  for 
peace  ;  but  thefe  proving  ineffedlual,  though  the  emperor 
interpofed  his  mediation  as  far  as  poffible,  the  war  was  re¬ 
newed  with  redoubled  fury.  Fortune  now  declared  in  fa¬ 
vour  of  the  Spaniards  ;  and  the  States  were  reduced  to  fuch 
defpair,  that  they  began  ferioufly  to  think  of  making  an 
offer  of  the  provinces  to  fome  Proteftant  power  who. might 
be  able  to  defend  them  againft  the  tyranny  of  the  Spaniards. 

This  offer  was  made  to  queen  Elizabeth  of  England;  but  The*statefl 
fhe  declined  it,  for  political  reafons.  A  negociation  was  offeer  fo. 
even  fet  on  foot  for  this  purpofe  with  France,  in  favour  ofvereignty 
the  duke  of  Anjou  ;  but  it  ended  h  nothing  befides  the  ad- to  queen 
vantage  of  eflablifhing  a  mart  at  Calais  for  the  difpofal  of^2^^* 
the  prizes  made  by  the  Gueux.  Philip,  however,  notwith-  C* 
handing  his  power,  had  the  ntmofl  difficulty  in  fupporting 
the  expence  of  the  war.  He  had  already  borrowed  more  Philip  di- 
than  40,000,000  crowns  from  the  Spanifh  and  Genoefe ftrefled  in 
merchants,  and  the  intereft  fliil  unpaid  now  amounted  to  a8filsfinan- 
much  as  the  capital.  The  war  had  befides  coft  a  greater 
fum  fent  in  fpecie  from  Spain  and  the  Indies,  which,  with 
the  immenfe  Ioffes  occafioned  by  the  flagnation  of  trade  in 
the  Netherlands,  had  quite  exhaufled  the  treafury.  Large 
arrears  were  due  to  the  troops  ;  they  were  every  day  mu¬ 
tinying,  and  fome  broke  out  into  acftual  rebellion.  To 
remedy  thefe  evils,  Requefnes  demanded  a  fupply  of  the 
provinces ;  and  they  anfwered  him,  by  requiring  reftitution 
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of  their  privileges,  and  difmiffion  of  the  Spanifh  troops. 
Flanders,  in  particular,  paid  the  de  fired  fubfidy,  by  balan¬ 
cing  it  againft  half  the  damages  the  province  fuftained  from 
the  mifeondud  of  the  governors,  and  the  wars  wantonly  and 
unnecefiarily  excited.  While  this  affair  was  in  agitation, 
Requefnes  died  of  an  ardent  fever  :  the  council  of  ftate  af- 
fumed  the  adminiftration,  and  the  prince  of  Orange  took 
the  opportunity  of  the  confufion  that  enfued  to  lay  the  firft 
foundation  of  the  Pacification  of  Ghent,  by  which  his  aftaiis 
were  confiderably  retrieved,  and  the  greateft  blow  given 
to  the  court  of  Spain  (he  had  yet  fuftained.  All  now  was 
anarchy  in  the  Low  Countries.  The  garrifon  of  Ziriczee 
mutinied  for  want  of  pay  ;  and  to  appeafe  them,  the  council 
of  ftate  fent  100,000  livres,  which  the  Walloon  regiments 
under  Madragon  feized  upon,  after  expelling  the  Spanifh 
foldiers,  and  wounding  and  murdering  their  officers.  This  did 
not  unite  the  Spanifti  mutineers  among  themfelves ;  they 
turned  out  the  few  remaining  officers,  and  made  new  ap¬ 
pointments.  Joining  with  the  garrifon  of  Lillo,  they  march¬ 
ed,  to  the  number  of  2000  men,  towards  the  capital ;  com¬ 
mitted  horrible  outrages  ;  overwhelmed  the  inhabitants  of 
Bruftels  with  confternation  ;  and,  upon  the  26th  of  July, 
feized  upon  Aloft,  confined  the  principal  burghers,  and 
hanged  up  a  king’s  officer.  The  moft  favourable  conditions 
were  offered  by  the  council  of  ftate,  in  order  to  appeafe  the 
tumult,  and  provifions  Were  fent  to  the  mutineers.  This 
created  fufpicion  in  the  inhabitants  ot  Brufftls,  that  the 
mutiny  was  excited  by  the  connivance  of  the  council,  with 
a  view  of  ruining  the  provinces,  without  incurring  the  le- 
fentment  and  odium  confequent  on  any  appearance  of  legal 
oppreffion.  They  arrefted  the  council,  declared  the  Spa¬ 
niards  rebels,  and  took  meafurcs  in  concert  with  the  other 
cities  and  provinces  for  expelling  foreigners  out  of  the 
Netherlands.  A  confederacy  to  this  purpofe  was  formed 
between  the  provinces  of  Hainault,  Artois,  and  Flanders,  to 
which  all  the  reft  except  Luxemburgh  acceded  ;  and  Don 
John  of  Auftria,  v/ho  had  entered  the  Low  Countries  in 
quality  of  governor  and  fucceffor  to  Requefnes,  was  obliged 
to  live  in  obfeurity  in  Luxemburgh  until  the  ftorm  fhould 
fubfide. 

The  prince  of  Orange  was  all  this  while  profiting  by 
thefe  commotions.  Fie  had  long  laboured  to  have  the 
States-general  convoked  ;  and  he  now  faw  them  net  only 
affembled,  but  preparing  to  make  head  againfi  the.  Spaniards, 
by  a  ftrange  viciflitude  of  fortune,  arifing  from  accidents 
which  all  his  penetration  and  fagacity  could  not  forefee. 
United  in  councils  ajainft  the  common  enemy,  every  mea- 
fure  was  taken  for  reducing  the  citadels  of  Ghent,  Antwerp, 
and  Maeftiicht,  the  chief  places  in  the  hands  of  the  Spa¬ 
niards,  and  what  muft  principally  contribute  to  their  ex- 
pulfion.  Ghent  citadel  was  taken  on  the  27th  of  Novem¬ 
ber,  by  the  affiftance  of  a  ftrong  reinforcement  of  troops 
and  artillery  fent  by  the  prince  of  Orange.  At  Antwerp  the 
ftates  of  Brabant  were  lefs  fuccefsful.  The  citadel  was 
vigoroufly  attacked;  but  the  mutineers  at  Aloft  entering 
the  citadel  to  affift  their  countrymen,  a  fally  was  made,  the 
befiegers  were  driven  from  their  trenches,  great  part  of  the 
town  was  confumed  by  fire,  and  the  reft  pillaged  for  three 
clays  with  every  kind  of  infolence  and  brutality,  at  a  time 
when  Antwerp  was  the  moft  flourifhing  and  populous  city 
in  the  Netherlands,  and  indeed  among  the  moft  wealthy  in 
Europe.  It  is  affirmed  that  the  treafure  carried  off  amount¬ 
ed  to  four  millions,  befides  an  infinity  of  rich  merchandife. 
This  terrible  calamity  united  Papifts  and  Proteftants  with- 
out  diftin&ion  in  a  confederacy,  and  co-operated  with  the 
meafures  of  the  prince  of  Orange  to  form  the  Pacification 
of  Ghent  :  which  was  a  confederacy  of  all  the  provinces  to 
expel  foreign  foldiers ;  to  reft  ore  the  ancient  form  of 
government ;  to  refer  matters  of  religion  to  the  feveral 
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the  manner  pra&ifed  under  the  houfe  of  Burgundy  and  of  Ghent. 
Charles  V. ;  to  fufpend  all  the  rigorous  edids  of  the  'duke 
of  Alva  on  the  fubjedt  of  religion,  until  the  States  general 
ftionld  take  the  matter  into  confideration  ;  to  releafe  all  the 
natives  made  prifoners,  mutually,  without  ranfom  ;  and  to 
reftore  all  things  upon  the  fame  footing  as  before  the  war, 
and  the  tyrannical  government  of  the  duke  of  Alva. 

The  States  general  began  with  foKciting  aid  from 
queen  of  England.  Their  ambaffador  had  a  gracious .  re-  af- 

ception  ;  and  Elizabeth  advanced  them  20,ocol.  flerling,  from  qllf€tl 
on  condition  that  the  French  fnould  not  be  invited  into  the  Elizabeth. 
Netherlands,  that  they  would  accept  of  reafonablc  terms  of 
accommodation  if  offered,  and  that  the  loan  ihouM  be  re¬ 
paid  the  enfuing  year.  Next  a  ceftaticn  of  hoftilities  was 
agreed  upon  with  Don  John,  upon  his  afturances  that  every 
reafonable  requeft  of  the  provinces  fhould  be  granted.  On 
the  27th  of  December,  deputies  were  fent  with  piopolala 
to  Don  John  to  diffiand  the  foreign  troops  :  but  he  defired 
to  know  what  iecurity  the  States  would  give  for  their  alle¬ 
giance  after  the  departure  of  the  Spanifti  forces ;  and  re- 
monftrated  againft  the  unreafonablenefs  of  d harming  the 
kina,  while  his  rebellious  fubjeds  were  in  arms,  and  ready 
to  feize  the  firft  opportunity  of  deferring  their  obedience. 

He  likevvife  demanded  iecurity  with  refped*  to  religion  ; 
and  infifted  lo  warmly  on  this  head,  that  it  was  obvious  he 
had  no  inclination  to  part  with  the  Spanifh  army  before  the 
provinces  of  Zealand  and  Holland  embraced  the  Catholic  45 
religion.  After  much  altercation,  neceffity  at  length  ofcli  Don  John 
ged  Don  John  to  grant  all  that  was  required, .  to  confirm  the 
Pacification  of  Ghent,  and  difmifs  the  Spanifti  army.  Idecati<,nof 
had  the  king’s  authority  for  his  proceedings;  the  treaty  Ghent, 
was  proclaimed  at  Bruftels  and  Antwerp  on  the  17th  of 
February  ;  and  Don  John  immediately  acknowledged  go¬ 
vernor,  and  the  king’s  lieutenant  of  the  Netherlands.  4?. 

It  muft  be  obferved,  however,  that  when  this  edid  was  Objection* 
figned,  the  provinces  of  Piolland  and  Zealand,  by  the  ad-^‘e  pacific 
vice  of  the  prince  of  Orange,  made  the  following  objedions,  cation  by 
viz.  that  the  States-general  had  not  eflabliftied  the  right  of  the  pro- 
aflemblmg  this  fovereign  tribunal  in  the  perions  originally 
invefted  with  that  power  by  the  conftitution  ;  that  in  lome  Zea- 
particular  inftances  they  had  fuffered  an  infradion  of  their 
privileges  ;  that  the  Spanifti  troops  were  allowed  to  carry 
off  the  im me nfe  wealth  they  had  acquired  in  the  Nether¬ 
lands,  and  by  the  deftrndion  of  the  c  ty  of  Antwerp  in  par¬ 
ticular  ;  that  no  ftipulation  was  made  in  favour  of  thofe 
difpofteffed  of  their  eftates,  &c.  For  tkefe  reafons  the 
States  and  the  prince  refuledto  fign  the  edid,  though  they 
coniented  to  a*ll  the  articles  that  did  not  contradid  thofe 
fpecified.  This  raifed  a  contention,  by  which  the  public 
peace  was  ioon  broken.  Don  John  was  ilrenuous  in  re¬ 
commending  violent  meafures  again  ft  the  prince  and  his 
party.  To  this  purpofe  he  wrote  a  letter  in  cipher  to  the 
king  ;  but  this  letter  fell  into  the  hands  of  Henry  IV ,  of 
France,  who  tranfmitted  it  to  the  prince  of  Orange.  Ef- 
covedo,  fecretary  to  Don  John,  was  next  fent  intp  Spain 
with  a  meflage  to  the  fame  purpofe  ;  hut  the  governor  be¬ 
coming  impatient  for  his  return,  left  the  country  himfelf, 
under  pretence  of  complimenting  Margaret  queen  of  Na-  47  ^ 
varre  on  her  journey  to  Spavv.  In  this  expedition  he  feized  Hoftihtie# 
on  the  citadel  ot  Namur  :  but  attempted  to  juftify  his  con-^^lumc^ 
dud  to  the  States,  by  reprefenting,  that  lie  was  under  a 
neceffity  of  retiring  to  a  place  of  lafety,  while  he  faw  the 
flames  of  war  and  rebellion  ready  to  break  out  all  around 
him  ;  and  concluded  with  deiiring  the  States  to  difarm  the 
burghers  of  Brufielsj  who  were  clofely  attached  to  the 
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prince  of  Orange.  This  letter  was  anfwered  by  an  invita¬ 
tion  from  the  States  to  return  ;  promifing  at  the  fame  time, 
that  they  would,  to  the  utmoft  of  their  power,  bring  to 
pun;  foment  all  thole  who  fhould  form  any  defigns  againft 
him  This,  however,  was  not  only  refufed,  but  the  whole 
tenor  of  his  conduct  afterwards  foowcd,  that  he  was  refol- 
ved  to  commence  hoftilities,  and  that  he  was  encouraged  to 
do  io  by  Philip.  The  event  was,  that  Don  John  was  dc- 
pofed  from  his  dignity,  the  archduke  Matthias  was  appointed 
governor  general,  and  preparations  were  made  for  a  new  and 
vigorous  war.  The  Spanifh  troops  were  ordered  to  af- 
femble  in  Naples  and  Milan  ;  levies  were  made  in  Burgundy 
and  Luxemburgh  ;  and  a  refolution  was  taken  of  fupporting 
Don  John  with  the  whole  power  of  the  Spanifh  monarchy, 
vfith  tr^en  ^ 0  °P?°^C  this  formidable  power,  the  States,  in  1578,  en- 
^iizabeth?1  tered  into  a  new  treaty  with  the  queen  of  England  ;  by 
which  that  princefs  agreed  to  advance  them  ioo,oool. 
Sterling,  and  to  affift  the  provinces  with  5000  foot  and 
1 000  horfe  ;  on  condition  that  the  loan  fhould  be  repaid 
with  interell  in  eight  months  ;  that  certain  towns  fhould 
be  ceded  to  her  in  fecurity  ;  and  that  the  States  fhould  de¬ 
fray  the  expence  of  tranfporting  their  troops,  and  take 
them  into  pay,  while  they  a&ed  in  their  fervicc.  Eliza¬ 
beth,  however,  afterwards  departed  from  thefe  conditions, 
under  pretence  that  the  French  would  fufpeft  her  having 
fome  defigns  on  the  Netherlands,  and  would  for  that  reafon 
Unite  their  forces  with  thofe  of  Spain  againft  her.  Inftead 
of  the  Englifh  troops,  {he  now  propofed  to  fend  John  Ca- 
fimir,  count  Palatine,  with  3000  foot  and  30CO  horfe  ;  re- 
fufing  at  the  fame  time  to  pay  the  money  ftipulated,  until 
the  States  had  cOnfented  to  this  alteration. 

Before  this  treaty  was  concluded,  Don  John  was  joined 
by  an  army  of  16, coo  foot  and  2000  horfe,  all  cliofen  ve¬ 
terans,  commanded  by  Alexander  Pamefe,  duke  of  Parma, 
the  bell  officer  in  the  Spanifh  fervice.  Being  thus  fuperior 
to  the  prince  of  Orange,  the  Spaniards  gained  feveral  ad¬ 
vantages  ;  which,  however,  were  more  than  balanced  by  the 
lofs  of  the  city  of  Amfterdam.  This  place  had  been  clofdy 
blocked  up  for  feveral  months  by  fea  and  land,  and  at  laft 
concluded  a  treaty  with  the  friends  of  the  prince  of  Orange  ; 
the  prince  by  which  it  was  ftipulated,  that  the  Proteftants  fiiould  hold 
c£  Orange,  their  religious  meetings  without  the  walls,  and  have  a  bury¬ 
ing. place  within  ;  that  the  garrifon  fhould  be  difbanded, 
and  600  men,  commanded  by  the  burghers,  levied  for  the 
defence  of  the  city  ;  that  all  perfons  banifoed  on  account  of 
reli  don  fhould  be  recalled  ;  that  Amfterdam  fhould  enjoy 
all  its  ancient  privileges,  and  that  all  vacancies  in  public 
employments  fhould  be  filled  without  diftin&ion  of  party  or 
connexion.  This  capitulation,  however,  was  foon  after 
broken  ;  the  Catholic  magiftrates  were  driven  out  of  the 
city,  attended  by  the  priefts  and  Popifh  clergy  of  every  de¬ 
nomination  ;  the  images  were  pulled  down,  and  only  the  re¬ 
formed  clergy  fuffered  to  preach  publicly.  Some  ineffec¬ 
tual  negcciations  next  took  place  ;  after  which  the  States, 
fenfibk  that  the  misfortunes  and  Ioffes  in  the  winter  arofe 
from  the  irrefolution  of  the  provincial  ftates,  veiled  the 
archduke,  the  council  of  ftate,  and  the  pnnee  of  Orange,  with 
a  power  of  levying  what  number  of  troops  they  fhould 
think  neceffary,  and  difpofing  of  them  as  they  thought 
proper,  without  leferring  to  the  ftates  in  every  particu¬ 
lar  :  they  only  recommended  that  they  would  proportion 
the  expences  to  the  revenue,  which  at  that  time  amounted 
.Revolution  to  6  0,0? G  livres.  About  this  time  a  revolution,  greatly 
Uudcki- beneficial  to  the  common  caufe,  was  effe&ed  in  Guelderland ; 
k>n  *  John  o!  Naffiu,  brother  to  the  prince  of  Orange,  had  been 
appointed  governor  of  this  province.  Upon  entering  on 
the  adminiftration,  he  perceived  that  the  whole  conduct  of 
affairs  was  in  the  hands  of  perfons  ftrongly  affe&ed  to  king 
Philip  and  the  Catholic  religion  $  moil  of  the  cities  profef* 


5-0 

Amfter- 
clam  cor.< 
elude?  a 
treaty  with 


fed  Popery ;  and  the  count,  who  had  fworn  to  the  pacifica-  Tinted 
tion  of  Ghent,  was  reftrained  from  attempting  any  change 
in  religion.  The  face  of  affairs,  however,  took  a  hidden 
turn  ;  John  acquired  great  popularity,  and  foon  difeovered 
that  foreigners  were  the  leading  perfons.  By  his  artifice 
and  policy  he  ftimulated  the  people  againft  them  ;  they 
were  deprived  of  their  feats  in  the  provincial  ftates,  end 
turned  out  of  their  offices  in  the  government  of  the  cities. 

Thus  Naffau  obtained  the  chief  dire&ion,  and  was  able  to 
co-operate  with  the  meafures  planned  by  his  brother.  Ano-  And  in 
ther  revolution  happened  in  Groningen,  of  which  the  fieur  Oroningf*# 
de  Billy  was  governor.  Billy  was  by  birth  a  Portuguefe, 
by  religion  -a  Catholic,  and  confequently  a  dependent  on 
the  court  of  Spain  :  he  refufed  to  accede  to  the  union  of 
the  provinces,  and  the  States-general  found  it  neceffary  to 
fend  to  him  Francis  Martin  Stella,  with  propofals  for  fign- 
ing  the  pacification  of  Ghent.  Billy,  fufpe&ing  that  the 
deputy’s  real  defign  was  to  excite  a  revolt  in  the  province, 
put  him  to  the  torture  to  extort  confeffion  ;  after  having 
firft  wounded  him  with  his  own  hand.  The  deputy  bore 
the  moft  excruciating  tortures  with  firmnefs ;  and  having  a 
furgeon  to  drefs  his  wound  to  enable  him  to  undergo  a  fe- 
cond  trial,  he  communicated  fomething  in  the  Greek  lan¬ 
guage,  which  the  furgeon  foon  made  public  :  in  confequencc, 
the  mob  aftembled,  refeued  Stella,  declared  for  the  pacifi¬ 
cation  of  Ghent,  and  obliged  Billy  to  quit  his  government. 

The  change  of  councils  in  thefe  two  provinces  was  of  the 
utmoft  fervice  to  the  confederacy  ;  and  would  have  enabled 
the  province  to  have  encountered  the  whole  power  of  Spain, 
had  not  their  affairs  been  diftra&ed  by  diffentions  among 
themfelves. 

At  laft  the  prince  of  Orange,  perceiving  that  little  confi¬ 
dence  was  to  be  placed  in  the  unanimity  of  provinces  rent 
by  fa&ion,  different  in  religion,  and  divided  by  ambition, 
political  maxims,  and  private  intereft,  formed  the  fcheme  cf 
more  clofely  uniting  the  provinces  of  which  he  was  gover¬ 
nor,  and  cementing  them  with  thofe  more  contiguous,  in 
which  the  Proteftant  intereft  prevailed.  Such  an  alliance 
was  fubjed  to  fewer  difficulties  than  attended  the  more  ge¬ 
neral  one  of  uniting  all  the  provinces ;  it  was  in  fa&  the 
only  meafure  that  could  be  propofed  with  fafety,  and  it  was 
profecuted  with  that  alacrity  and  addrefs  for  which  William 
was  defer vedly  celebrated.  . 

On  the  23d  of  January  1579,  deputies  from  the  provin-ufton  cf 
ces  of  Holland,  Zealand,  Utrecht,  Friefiand,  Groningen,  Utrecht., 
Overyffel,  and  Guelderland,  met  at  Utrecht,  and  figned  the 
alliance  ever  fince  known  by  the  name  of  the  Union  of  U- 
trecht,  the  bafis  of  that  commonwealth  fo  renowned  by  the 
appellation  of  the  United  Provinces .  This  treaty  of  alliance, 
was  founded  upon  the  infra£tion  of  the  pacification  of  Ghent 
folemnly  acceded  to  by  Philip,  and  the  late  invafion  of  cer¬ 
tain  towns  in  Guelderland.  It  was  not  hereby  intended  to 
divide  the  feven  provinces  from  the  other  ten,  or  to  renounce 
the  pacification  of  Ghent ;  its  objed  was  to  preferve  the 
liberty  ftipulated  in  that  pacification,  by  more  vigorous 
operations,  and  united  councils.  The  chief  articles  of  this 
union  are  the  following. 

The  feven  provinces  fhall  unite  themfelves  in  intereft  as 
one  province,  never  to  be  feparated  or  divided  by  teftament* 
donation,  exchange,  fale,  or  agreement ;  referving  to  each 
particular  province  and  city  all  its  privileges,  rights,  cuftoms, 
and  ftatutes.  I11  all  difputes  arifing  between  either  ot  the 
provinces,  the  reft  fhall  interpofe  only  as  mediators.  They 
fhall  affift  each  other  with  life  and  fortune  againft  every 
foreign  attempt  upon  any  particular  province,  whether  to 
eftablifo  fovereignty,  the  Catholic  religion,  arbitiary  mea* 
fures,  or  whatever  elfe  may  appear  inconfiftent  with  the 
liberties  of  the  provinces  and  the  intention  ot  the  alliance* 

All  frontier  towns  belonging  to  the  United  Provinces  fhall, 
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Uni'H  if  old,  be  fortified  at  the  expence  of  the  provinces ;  if  new, 
provinces.  at  tjie  jGjnt  expence  of  the  union.  The  public  impofts  and 
duties  fhall  be  farmed  ror  three  months  to  the  higheft  bidder, 
and  employed  with  the  kin g’s  taxes  in  the  public  fervice. 
No  provide,  city,  or  member  of  the  union,  {hall  contrail 
an  alliance  with  any  foreign-  prince  or  power,  without  the 
concurrence  of  all  the  other  members.  Foreign  powers  (hall 
be  admitted  into  the  alliance,  only  by  confent  of  all  the  con¬ 
tracting  parties.  As  to  religion,  the  provinces  of  Holland  and 
Zealand  fhall  a&  in  that  particular  as  they  think  advifable  ; 
the  refl  {hall  adhere  to  the  purport  of  the  edi&  publifhed 
by  the  archduke  Matthias,  which  prefcribed  that  no  man 
fhould  be  opprefTed  on  the  account  of  confcience.  All  the 
inhabitants,  from  the  age  of  *  8  to  60,  fhall' be  trained  and 
difciplined  to  war.  Peace  and  war  fhall  be  declared  by  the 
unanimous  voice  of  all  the  provinces,  other  matters  that  con¬ 
cern  the  internal  policy  {hall  be  regulated  by  a  majority. 
The  ftates  {hall  be  held  in  the  ufual  conftitutional  manner, 
and  coinage  fhall  be  deferred  to  future  determination.  Fi¬ 
nally,  the  parties  agree,  that  the  interpretation  of  thefe  arti¬ 
cles  fhall  remain  in  the  States-gcneral  ;  but  in  cafe  of  their 
failing  to  decide,  in  the  fladtholder. 

This  alliance  was  fo  uciverially  approved,  that  in  a  Ihort 
time  the  cities  of  Ghent,  Nimeguen,  Arnheim,  Leewarden, 
Venlo,  Ypres,  Antwerp,  Breda,  Bruges,  with  feveral  other 
towns,  befides  a  great  number  of  noblemen  and  perfons  of 
didinftion,  embraced  and  figned  the  union.  Thus  the  foun¬ 
dation  of  a  commonwealth  was  laid,  but  in  a  flu&uating  and 
uncertain  flate  of  affairs,  when  men  were  actuated  by  dif¬ 
ferent  palfions,  views,  and  interefts  ;  intimidated  by  the 
great  itrength  of  the  Spanifh  monarchy,  and  fupported 
chiefly  by  a  zealous  adherence  to  liberty,  and  firm  refolution 
to  perifh  in  defence  of  freedom.  The  firft  coin  ftruck  a*ter 
this  alliance  is  exprefiive  of  the  fituation  of  the  infant  repu¬ 
blic.  Here  was  reprefented  a  fhip  labouring  amidft  the 
waves,  unaffifted  by  fails  or  oars,  with  this  motto,  lncertum 
quo  fata  ferarit. 

It  was  expe&ed,  that  the  important  objeft  of  this  alliance 
would  have  attra&ed  the  attention  of  the  Walloons,  and  in¬ 
deed  of  all  the  Catholic  inhabitants  of  the  Netherlands  :  it 
in  fadl  did  fo,  but  in  a  different  manner  from  what  was  ima¬ 
gined.  The  Walloons  not  only  refilled  to  accede  to  the  union, 
but  they  made  the  drongeft  remonflrances  to  the  States- 
general  upon  the  danger,  impropriety,  and  illegality  of  fuch 
Intrigues  rf a  confederacy.  It  appears  from  Strada  and  Bentivoglio, 
the  ’uke  of  that  the  duke  of  Parma  was  at  the  bottom  of  their  intrigues. 
iJarma.  He  {Emulated  and  prompted  their  meafures,  infpiring  them 
with  a  jealev.ly  of  the  Proteftant  defigns  on  the  Catholic  re¬ 
ligion.  In  the  end,  he  contra&ed  an  alliance  with  them  ; 
and  thereby  confirmed  by  his  own  example  the  legality  and 
neceftity  of  the  union  of  Utrecht.  Immediately  they  began 
levying  an  army  ;  but  {fill  kept  up  appearances  with  the 
confederated  pr  vinces,  thou  h  it  was  obvious  that  hodilities 
mud  foon  cc  mmence.  To  prevent  the  effufion  of  blood, 
the  emperor,  as  mediator,  let  on  foot  another  negociation  ; 
but  Philip  would  allow  no  reafonable  terms  of  accommoda¬ 
tion,  and  give  no  fecurity  for  liberty  of  religion.  Inllead  of 
granting  equitable  conditions,  he  laboured  to  detach  the 
prince  of  Orange  from  the  union  ;  made  him  extraordinary 
propoials  ;  offered  to  iedore  him  to  all  his  eftates,  indemni¬ 
fy  his  Ioffes,  raife  him  to  the  height  of  power,  and  give  him 
the  firft:  place  in  his  efteem  and  favour.  But  William  was 
too  wife  to  rely  on  the  promiles  of  a  king  who  had  fhown 
himfelf  perfidious.  He  determined  to  {hare  the  fate  of  the 
United  Provinces,  to  fulfil  his  engagements,  and  the  hope 
conceived  of  his  conduft. 

While  the  prince  of  Orange  was  bufied  in  conciliating 
factions,  forming  alliances,  and  ftrenglhening  the  union, 
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the  duke  of  Parma  was  taking  meafures  to  difconcert  his 
projedls,  and  reduce  the  provinces  to  the  king’s  obedience. 

He  difpatched  Gonzaga  and  Mondragon  with  8000  men  to 
lay  liege  to  Matfien.  The  town  was  taken  bv  affault ;  the  Hi*  Ituc- 
governor  hanged  ;  and  45  of  the  chid  inhabitants  were  cedes, 
tortured  to  death,  for  having  valiantly  defended  themfelves, 
and  faithfully  difeharged  their  duty.  It  is  faid  the  duke  of 
Parma  difavowed  this  bloody  proceeding,  fo  inconlident 
with  the  character  of  a  hero.  After  fome  farther  incon- 
fiderable  advantages  obtained  in  the  neighbourhood  of  Ru- 
remonde,  the  king’s  army  infulted  Antwerp,  where  the 
archduke  and  the  prince  of  Orange  then  refided.  The  States 
army  was  intrenched  near  Borgerhont,  a  pod  attacked  w  ith¬ 
out  fuccefs  by  the  duke  of  Parma,  after  a  brilk  fkirmifh- 
ing  of  two  hours  between  the  armies.  La  Noue,  how¬ 
ever,  the  general  of  the  dates  army,  not  choofing  to  expole 
himfelf  to  continual  alarms  from  the  enemy’s  cavalry,  reti¬ 
red  under  the  cannon  of  Antwerp.  ^ 

On  La  Noue’s  retreat,  the  duke  of  Parma  invefted  Mae-  Maeftricht 
ftricht.  The  fiege  began  on  the  8th  of  March,  and  conti- t*ken,  and 
nued  without  remifiion  to  the  29th  of  June.  This  defence 
was  deemed  very  extraordinary,  as  the  fortifications  were  incre(j 
bad  order,  the  garrifon  {lender,  ana  the  place  but  poorly 
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provided  with  the  neceflaries  of  a  fieg*-*^  One  Sebadian 
Tappin,  an  engineer  by  profeflion,  a  Protedant,  and  a  brave 
and  alert  foldier,  by  his  indefatigable  vigilance  railed  conti¬ 
nual  obfti  udtions  to  the  duke’s  approaches.  The  garrifon 
had  fndained  frequent  aflaults,  and  made  divers  bloody  {al¬ 
lies,  by  which  they  were  fo  much  fatigued,  that  during  a 
parley  the  town  was  furprifed  and  a  great  many  foldiers  were 
put  to  the  fword ;  but  Tappin  was  faved  by  favour  of  the 
duke  of  Parma,  who  gave  Itrjft  orders  that  he  fhould  have 
quarter.  For  three  days  Maeftricht  was  a  fcene  of  the  ut- 
mod  defolation  and  horror,  the  Spaniih  foldiers  committing 
every  excels  and  enormity,  in  defpite  of  all  the  endeavours 
of  the  general  to  redrain  their  licentioulnefi,  an"!  maintain 
difeipline.  With  fuch  diligence  did  the  duke  apply  himfelf 
to  this  fiege,  that,  unable  to  fupport  the  fatigue,  he  was  fef- 
zed  with  a  fever,  which  had  near  proved  fatal.  His  fitua¬ 
tion  infpired  the  enemy  with  trefh  courage.  They  ventuied 
to  appear  in  the  field;  reduced  Alod,  and  fome  other  places 
of  little  confeqiience  ;  but  could  not  prevent  the  lofs  of  Me- 
nin  taken  by  afTauk,  though  it  was  foon  after  retaken  by  filiation  of 
the  prince  of  Orange.  In  Brabant  the  dates  like  wife  ob-  the  repub- 
tained  fome  advantages,  though  of  too  unimportant  a  natuie*ic* 
to  merit  attention.  The  truth  is,  all  the  United  Piovinces 
were  in  a  deploiable  fituation;  and  their  trifiing  fuccedes 
were  owing  entirely  to  accident,  or  the  duke  of  Parma’s  iil- 
nefs.  Several  provinces  contributed  nothing  to  the  common 
caufe  ;  others  furnifhed  but  a  fmall  proportion  of  the  taxes 
agreed  flpon  at  the  union.  The  army  had  laige  arrears  due, 
and  lived  at  diferetion  ;  in  a  manner  more  opprefiive  to  the 
people  than  taxes  to  the  amount  of  their  regular  pay.  The 
people  clamoured  againd  the  ftates  ;  they  threw  the  blame 
on  the  officers  for  relaxing  in  the  point  o"  difeipline  ;  and 
the  officers  recriminated,  alleging,  that  the  fault  was  in  the 
ftates,  who  failed  in  performing  their  engagements  to  the 
army.  All  was  in  confufion  ;  but  as  no  per  fori  would  ac¬ 
knowledge  his  error,  there  appeared  little  hopes  o  amend¬ 
ment.  In  a  woid,  nothing  beiides  the  fame  diftrels  in  the 
Spanifh  army  could  have  prevented  the  duke  of  Parma  from 
reducing  the  revolted  provinces  to  accept  any  terms  he 
fhould  think  fit  to  preicribe.  He  was  equally  in  want  of 
money  ;  and  his  late  treaty  with  the  Walloons  required  Viat 
he  fhould  difmifs  all  his  foreign  troops  in  the  fpace  of  fix 
weeks  after  the  publication  of  the  treaty.  His  fituation 
indeed  was  fo  deplorable,  that  he  requefted  leave  to  refign 
his  command,  and  retire  with  the  foreign  foldiers  to  Iuiy; 

4  Qj2  but 
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United  tut  the  court  of  Spain  had  too  much  confidence  in  his  abi- 
provii  ce*.  i*ty  entrufl  fo  important  a  charge  to  another.  In  this 
~  v_1"  ftate  of  affairs  the  animofity  of  the  parties  remained,  with¬ 
out  the  power  of  fh owing  their  refentment.  The  ftates  were 
refolute,  but  unable  to  defend  their  liberties.  Philip  was  de¬ 
termined,  but  too  weak  to  be  defpotic  ;  and  both  were  obli¬ 
ged  to  content  themfelves  with  publiihing  bitter  remonftran- 
ces  againfk  each  other. 

At  laft  the  prince  of  Orange  renewed  the  treaty  with  the 
duke  of  Anjou.  The, queen  of  England  was  again  offered 
the  fovereignty,  but  fhe  declined  it  for  political  reaiong.  The 
duke  of  Anjou  was,  however,  oppofed  by  a  great  number  of 
the  Reformed,  on  account  of  the  ffiare  hia  mother  had  in  the 
horrid  maffacre  of  the  Protellants  at  Paris.  All  arguments 
to  remove  their  prejudices  were  in  vain.  Anjou  was  a  Ro¬ 
man  Catholic,  and  that  alone  was  fufficient  to  render  him 
deteffable.  The  prince  of  Orange  urged  the  necefiity  of 
receiving  the  prince.  Theolo  ians  and  civilians  allowed  that 
it  was  lawful  to  have  recourle  in  extremity  to  a  Papift,  but 
the  people  continued  obftinate,  This  determined  the  prince 
of  Orange  to  have  recourle  to  the  States-general,  to  whom 
he  fent  a  long  remonffrance,  pointing  out  the  caufes  why  the 
confederacy  did  not  produce  the  intended  effe£l  ;  and  ex¬ 
horting  them  to  re-con fider  the  affair  refpe&ing  the  duke 
of  Anjou.  In  confequence,  the  States-general  referred  the 
prince's  remonftrances  to  the  provincial  ftates  and  cities  ; 
and  after  long  deliberations,  and  warm  debates,  it  was  at 
length  determined,  in  1380,  to  call  in  the  duke  of  Anjou, 
Duke  of  as  the  only  refource  in  lo  great  a  calamity.  Accordingly 
Anjou  cho-the  year  began  with  a  folemn  treaty,  whereby  the  United 
fen  Cove-  provinces  renounced  their  allegiance  to  Philip,  and  acknow- 
ledged  Francis  Hercules  de  Valois,  duke  of  Alen^on  and 
Anjou,  for  their  fovereign.  The  treaty  confided  of  27  ar¬ 
ticles,  of  which  this  we  have  mentioned  was  the  chief.  De¬ 
puties  were  fern  to  the  duke  of  Anjou,  to  explain  the  arti¬ 
cles,  and  congratulate  him  on  his  acceffiori.  As  to  the  arch¬ 
duke  Matthias,  finding  himfelf  unfupported  by  the  emperor, 
the  empire,  and  the  numerous  friends  whom  he  expe&ed 
would  have  joined  him  on  his  elevation,  he  expreffed  no  re¬ 
fentment  at  the  conduft  of  the  provinces,  which  with  great 
moderation  he  attributed  to  necefiity.  He  only  demanded 
to  know  their  intention  with  refpedl to  his  own  perfon;  and 
the  ftates  made  their  apology,  by  leprefenting  the  filiation 
of  their  affairs,  alluring  him  ot  their  eftcCrn,  permitting  him 
to  refide  in  the  Netherlands  as  long  as  he  thought  conveni¬ 
ent,  and  highly  applauding  the  prudence  and  equity  of  his 
conduct  during  his  adminiftration.  As  to  the  provinces  of 
Holland  and  Zealand,  they  were  left  wholly  in  the  hands  of 
the  prince  of  Orange,  whole  power  as  ftadtholder  was  in  no 
refpeft  limited  by  the  duke’s  fovereignty.  After  all,  Gro- 
tius  affirms,  that  the  duke’s  authority  was  merely  nominal, 
that  the  real  power  devolved  on  the  prince  of  Orange, 
; whole  name,  however,  was  ufed  in  all  public  a&s  only  in  a 
fubaltevn  capacity.  It  was  apparent  indeed  to  the  French, 
that  William  concealed  ambitious  views  under  the  cloak  of 
patriotifm  *,  but  it  was  not  convenient  to  difeover  their  fen- 
6o  timents. 

Prince  of  When  the  king  of  Spain  was  informed  of  this  open  de- 
Orange  fe&ion  of  the  Provinces,  he  attributed  the*  whole  to  the 
proferibed.  pr;lice  Qf  Orange,  and  proceeded  dire&ly  to  proferibe  him  ; 

he  con  floated  his  eftate,  upbraided  him  with  ingratitude, 
and  attempted  to  {lain  his  chara&er  with  ignominy.  He 
'even  prom  bed  a  reward  of  25,000  crowns  to  whoever  fhould 
bring  him  the  prince  of  Orange  dead  or  alive ;  the  fame  to 
his  heirs,  in  cafe  the  perfon  perifhed  in  the  enterprile  ;  and 
lie  declared  all  thole  proferibed,  their  eftates  coni Heated,  their 
honours  and  dignities  abolifhed,  who  adhered  to  William  a 
month  after  the  publication  ot  this  edi£t. 
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The  prince  of  Orange  did  not  lilently  pafs  over  this  pro.  United 
feription.  He  employed  one  Villiers,  a  Frenchman,  to  re-  Provinces, 
fute  the  edidl :  his  anfwer  was  well  received,  and  is  recorded  v 
by  hiftorians  as  a  proof  of  the  fpirit,  the  equity,  the  pru¬ 
dence,  and  the  moderation  of  the  prince.  However,  when 
it  was  propofed  to  the  ftates  for  their  opinion,  with  a  requeft: 
they  would  publilh  it  in  their  own  name,  they  declined  it ; 
afiigning  for  a  reafon,  that  it  contained  fome  fa&s  too  little 
known  to  be  credited,  and  perhaps  too  much  acrimony  and 
refentment  againft  a  prince  whofe  power  they  ftill  dread¬ 
ed.  With  thefe  recriminations  ended  the  tranfa&ions  of 
the  year.  fo 

The  following  year  the  ftates,  after  long  deliberations  at  The  States 
the  Hague,  publilhed  an  edidl,  excluding  king  Philip  from 
any  fovereignty,  right,  or  authority,  over  the  Netherlands,  fr0Hl  u 
This  writing  appeared  on  the  26th  of  July  1581,  under  the  f»ve* 
the  title  ol  The  Abdication  of  Philip  king  of  Spain .  It  wasrc>guty« 
extremely  well  drawn  up ;  Hated  in  the  ftrongeft  manner  the 
mutual  privileges  of  the  king  and  people  ;  proved  that  the 
allegiance  of  the  latter  was  voiaed  by  the  bicach  of  contra6l 
on  the  fide  of  the  former ;  enumerated  the  oppreflive  and 
tyrannical  a£ls  of  his  government ;  fet  alide  his  authority 
for  the  mofl  cogent  reafons ;  forbad  money  to  be  coined  in 
his  name  ;  and  took  every  other  ftep  towards  independence. 

It  was  in  vain  for  Philip  to  remonftrate:  he  knew  the  ftates 
were  to  be  convinced  only  by  the  fword  ;  to  this  therefore  fo 
he  appealed.  The  duke  of  Parma  blocked  up  Cambray  fo  Cambray 
clofely,  that  the  garrifon  was  reduced  to  the  extremity  ofr^eJc^ 
living  upon  horfes,  dogs,  and  cats;  though  they  ftill  ref u  fed  °* 

to  capitulate,  in  hopes  of  being  fuccoured.  At  length  the 
duke  of  Anjou  affembled  a  body  of  10,000  foot  and  4000 
horfe,  and  approached  Cambray.  The  vifeount  de  Turenne 
and  count  Voulandois  undertook  to  force  themfelves  with 
a  body  of  men  into  the  town  ;  but  they  were  furrounded 
and  taken  prisoners  by  the  Spaniards.  This  difappoint- 
ment  did  not  difeourage  the  duke  of  Anjou ;  he  ftill  preffed 
forward  with  intention  to  attack  the  Spanifh  lines ;  but  the 
duke  of  Parma,  not  caring  to  hazard  a  battle,  deltrted  his 
works,  and  retired  to  Bouchain.  As  foon  as  the  duke  of 
Anjou  entered  the  city,  he  took  an  oath  to  govern  it  agree¬ 
able  to  its  ancient  laws,  and  to  preferve  the  citizens  in  the 
full  poffeffion  of  all  its  liberties.  He  was  now  preffed  by 
the  ftates  and  the  prince  of  Orange  to  march  directly  into 
Flanders  :  he  endeavoured  to  comply  ;  but  his  army,  com- 
pofed  chiefly  of  volunteers,  was  fo  weakened  by  defertion 
that  the  deffgn  was  laid  afide. 

It  was  about  this  time  that  the  duke  of  Anjou  refumed 
the  notion  of  addrefiing  Elizabeth  queen  of  England.  Not 
deterred  by  the  ill  iuccefs  of  his  former  negociation,  he  de¬ 
termined  upon  a  voyage  to  England  ;  an  excurfion  which 
proved  equally  unfuccefsful  to  himfelf  and  unfortunate  to 
the  United  Provinces,  as  during  his  abfence  the  duke  of 
Parma  made  himfelf  mailer  of  Tournay,  which  concluded^  6%  l 
the  tranfaftions  of  this  campaign.  Fie  was  magnifi cently I 
entertained,  led  into  a  perfuaiion  that  all  would  fucceed  ac-  ar£js#  u  I 
cording  to  his  wifh,  and  at  length  tired  out  with  tedious 
expe&ation.  In  his  abfence,  St  Guilan  was  reduced  by 
the  prince  of  Efpinoi.  This  general  dire&ed  his  march  to¬ 
wards  Dunkirk,  with  intention  to  join  the  French  forces. 

The  duke  of  Parma,  who  had  notice  of  his  motion,  repaired 
to ,  feizc  the  opportunity  of  invefting  Tournay.  lie  be¬ 
gan  his  approaches,  and  was  vigoroufty  received  by  that  par- 
rifon,  infpirited  by  the  courage  of  the  princels  Maria  d’Ef- 
pinoi,  niece  of  the  count  Horn  fo  cruelly  beheaded  by  the 
duke  d’Alva.  The  town  was  ftormed  in  breach  by  the 
duke  of  Parma,  who  fupported  the  affaiiants  in  perfon,  re¬ 
ceived  a  wound,  and  had  the  mortification  to  lee  his  Spa¬ 
niards  thrown  headlong  from  the  walls.  The  duke  of  An- 
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jou  repeatedly  promifed  fuccours  but  either  forgot,  or 
■  could  not  perform  his  engagements  :  the  latter  indeed  is 
the  moff  probable  ;  as  he  was  ceitainly  a  dupe  to  the  fupe- 
rior  policy  of  Elizabeth,  who  had  not  yet  declared  openly 
in  favour  of  the  States.  In  the  end,  defpairing  of  relief, 
haraffed  with  perpetual  watching,  and  weakened  by  Ioffes, 
the  garrifon  capitulated  on  the  29th  of  November.  The 
•conditions  were  honourable  ;  and  the  princefs  d’Efpinoi  was 
treated  with  particular  marks  of  diffinblion  by  the  duke  of 
Parma,  who  highly  efteemed  the  heroic  qualities  of  thi3 
amazon.  This  advantage  wa3  fucceeded  by  another,  ob¬ 
tained  by  the  Spanifh  general  Verdugo,  over  the  confede¬ 
rate  army  in  Friefland,  commanded  by  general  Non  is  and 
William  Lewis  of  NafTau,  a  young  prince  of  great  expedi¬ 
tion.  It  appears  from  the  Spanifh  account,  that  Norris 
was  attacked  in  a  defile,  where  he  could  not  draw  out  his 
tr oops  in  battalia  ;  and  that  he  was  put  in  cenfufion,  and 
defeated  with  great  lofs.  On  the  other  hand,  the  Dutch 
writers  allege,  that  he  attacked  the  enemy  ;  but  being  in¬ 
ferior  to  them  in  cavalry,  retreated  in  good  order,  with 
fcarce  any  lofs. 

The  year  1 582  began  with  a  fpedlacle  very  unufnal  in 
the  Netherlands,  the  public  entry  of  a  fovereign  eledled  by 
the  people.  The  duke  of  Anjou  fetting  fail  from  England 
on  the  8th  day  of  February,  arrived  on  the  10th  at  Flufh- 
ing,  where  he  was  received  by  the  princes  of  Orange  and 
d’Efpinoi.  Next  day  they  let  out  for  Antwerp  with  a 
magnificent  retinue,  and  went  up  the  Scheld  attended  by 
50  barges.  His  reception  at  Antwerp  was  fplendid  beyond 
any  thing  ever  feen  in  the  provinces  ;  they  even  exceeded 
the  preparation*  made  for  Philip  himfclf  on  his  being  ap¬ 
pointed  to  the  government  in  the  Netherlands  by  Charles  V. 
his  father.  A  theatre  was  ere&ed  before  the  walls  of  the 
citadel*  in  which  was  placed  a  chair  of  Hate,  covered  with 
cloth  of  gold.  There  the  duke  was  feated,  and  the  con¬ 
ditions  were  read  to  him,  upon  which  he  was  received  as 
duke  of  Brabant.  When  he  had  fworn  to  obferve  the  ar¬ 
ticles,  he  was  clothed  with  the  ducal  robe,  and  his  head  a- 
dorned  with  the  ducal  coronet  by  the  prince  of  Orange  ; 
who  faid,  “  I  will  pin  it  in  filch  a  manner  that  it  will  not 
be  eafily  (haken  an  expiefiion  which  at  that  time  was 
taken  for  a  happy  omen,  though  it  fo on  proved  fallacious. 

While  the  hates  of  Brabant  were  employed  in  feffivity 
and  mirth,  a  Biicayan  merchant,  named  Gnfper  Anajlra , 
had  contrived  a  projtbl  to  redeem  his  fhattered  fortune  by 
the  death  of  the  prince  of  Orange-  Pie  corrupted  one  of 
his  domeffics,  by  the  promife  of  half  the  reward,  to  (hike 
the  blow.  The  affaffm  entered  the  citadel  ;  and  as  the 
prince  was  palling  after  dinner  into  ^another  room,  difeharged 
a  piffol,  and  dangeroufly  wounded  him  behind  the  ear.  The 
prince  was  dunned  with  the  force  of  the  ball,  and  before  he 
recovered  the  affafiin  was  killed  by  his  attendants  ;  which 
prevented  for  a  time  the  abfolute  difeovery  of  the  plot, 
though  it  afterwards  appeared  from  circumdances.  It  was 
traced  that  he  had  confefTed  the  fecret  to  a  Dominican 
named  Antonio  Tunmermon>  receiving  from  the  wicked  pried 
absolution,  and  a  promife  of  eternal  reward.  Tunmermon 
was  hanged,  drawn,  and  quartered,  his  limbs  being  fixed 
upon  the  walls  of  Antwerp.  But  though  for  this  time  the 
prince  efcaped  the  danger,  he  was  in  1584  affaffmated  at 
Delft,  by  one  Balthazar  Gerrard  or  Guion,  a  pcrlon  who 
had  before  ferved  his  liighnefs  with  fidelity  and  zeal.  He 
was  at  that  very  time  employed  by  the  prince  to  carry  let* 
ters  into  France,  and  had  received  money  to  bear  his  ex- 
pences,  with  which  he  purchafed  pidols  to  murder  his  bene¬ 
factor.  At  the  criminal’s  examination,  it  appeared  that  he 
had  long  meditated  this  bloody  action,  and  was  conhrmed 
in  his  refolution  by  the  Jefuits  and  Catholic  pridts  5  he  even 
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affirmed  on  the  rack,  that  the  duke  of  Parma  was  privy  to  . 
the  defign,  who  promifed  he  Ihould  have  the  reward  :  upon  Pf0^nce3» 
the  whole,  Gerrard  feems  to  have  been  an  enthufiaff,  and 
his  crime  the  refult  rather  of  infanity,  than  of  any  concerted 
fcheme,  or  malicious  intention.  His  punifhment,  however, 
regarded  only  the  adlion  :  it  was  cruel  beyond  meafure, 
fliocking  to  humanity,  and  a  ffriking  inffance  of  the  vehe¬ 
ment  party-fpint  of  the  times;  not  of  the  j  office  of  the 
judges,  or  the  attachment  of  the  people  to  the  prince  of 
Orange. 

The  United  Provinces  were  now  in  a  moll  deplorable  fi- 
tuation.  The  duke  of  Anjou  had  been  totally  unable  to 
refill  the  duke  of  Parma,  in  confequence  of  which  many 
towns  had  been  taken  ;  and  in  other  refpedis  the  Hates  had 
fullained  immenfe  Ioffes.  The  duke  of  Anjou,  chagrined 
and  difappointed,  had  retired  to  France,  where  he  dred. 

But  above  all,  the  lofs  of  the  prince  of  Orange  feemed  to 
give  the  finilhing  ffroke  to  the  affairs  of  the  Hates  ;  and 
confufion  and  anarchy  now  reigned  in  their  councils.  The 
provinces  of  Zealand  and  Holland  alone  endeavoured  to  re-  66 


pair  the  lofs,  and  (how  their  gratitude  to  William  by  ele£TPnnce 
ing  his  fon  Maurice  their  Hadtholder  and  captain-general 
by  fea  and  land.  Maurice  was  at  that  time  only  18  years-^dtholier* 
of  age  ;  but  appeared  in  every  refpedl  worthy  of  the  high 
dignity  which  had  been  conferred  upon  him.  The  HrH  Hep 
taken  by  the  confederates  was  a  folemn  renewal  of  the  treaty 
of  Utrecht  ;  after  which  the  mofl  vigorous  preparations  ^7 
were  made  for  the  defence  of  the  country.  But  before  anySuccefs  cf 
thing  of  confequence  could  be  done,  the  duke  of  Parma  had the 
reduced  Lifkenfhouk,  Dendermonde,  Vilvorde,  Ghent,  andunis* 
Antwerp  ;  which  Hruck  the  Hates  with  fuch  terror,  that 
they  again  offered  the  fovereignty  to  queen  Elizabeth.  This 
was  once  more  refufed  ;  though  that  princefs  engaged,  by 
a  new  treaty,  to  afliH  the  Hates  both  with  men  and  money. 

An  army  was  accordingly  fent  into  the  Netherlands  under 
the  command  of  the  earl  of  LeiceHer  :  but  it  does  not  ap¬ 
pear  that  this  was  of  any  effential  fervice  to  the  caufe  ;  for 
the  condubl  of  that  general  was  fo  exceedingly  improper;,, 
that  he  was  not  only  baffled  in  every  military  enterprife,  - 
but  drew  upon  himielf  a  general  odium.  It  is  very  pro¬ 
bable  indeed  that  the  States  could  not  long  have  fupported 
themfelves  in  fuch  circumftar.ces,  had  not  Philip  rafhly  en¬ 
gaged  in  a  war  with  England,  with  whole  naval  power  he 
could  fcarce  be  enabled  to  cope  by  any  fuperiority  in  num¬ 
bers  whatever.  The  defeat  of  the  Spanifh  armada  in  1  ^88*  *  See 
gave  fuch  a  blow  to  the  power  ot  that  nation,  as  totally  &»£!*«&> ■ 

*d  Tabled  them  from  carrying  o?.  the  war  in  the  Netherlands.0 
Inltead  of  fending  the  proper  afiiHance  to  the  duke  of  Par¬ 
ma,  that  general  received  orders  to  haden  to  the  aid  of  the 
duke  of  Mayence,  who  had  been  defeated  by  Henry  IV. 

The  dnkc  was  obliged  to  comply  with  this  order,  though  Dllke  0f 
he  was  fenfible  the  lofs  ot  the  United  Provinces  muff  ,  be  Parma 
the  confequence.  Prince  Maurice  now  carried  every  thing  "billed  to> 
before  him  ;  and  by  the  end  of  the  year  1591,  the  Dutch 
faw  their  frontiers  extended,  the  whole  country  fecured  by  France, 
riveis  and  covered  by  fortified  towns,  with  the  greateff  pro¬ 
bability  of  driving  the  Spaniards  out  of  Erieiland  in  another 
campaign. 

The  remainder  of  the  hifiory  of.  this  war  is  only  a  detail 
of  the  Spanifh  Ioffes  and  misfortunes,  which  now  enfued. 

Their  affairs  were  at  latt  totally  ruined  by  a  deciffve  vidlory 
gained  by  prince  Maurice,  in  the  year  1620,  over  the  arch¬ 
duke  Albert,  who  had  been  appointed  the  Spanifh  gover¬ 
nor  of  the  Netherlands.  King  Philip  II.  died  in  1598*, 
leaving  the  affairs  of  his  kingdom  in  the  moff  diflreffed  fi¬ 
xation  ;  notwithstanding  which,  his  fucceffor  Philip  Hi, 
was  too  haughty  to  confent  to  peace,  or  allow  that  the 
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United  them  in  fubje&ion.  At  laA,  in  1606,  the  courts  of 
Provinces.  ^rid  anj  23rufTds  began  to  think  of  peace  in  good  earneA. 

In  1607  a  fuipenfion  of  hoftilitics  took  place,  and  in  1609 
A;ruoeof  a  treaty  was  concluded.  In  the  firft  article  of  the  treaty, 


twelve 


years  con' 
:'u  ’e  l 


the  archduke,  in  his  own  and  chc  king  of  Spain’s  name,  ac¬ 
knowledged  the  United  Provinces,  and  renounced  all  claim 
with6 Spain  to  f°vereh£nty  over  them,  but  in  fuch  general  terms  as  would 
*  admit  of  altercation.  In  the  fecond,  a  truce  for  1 2  years,  by 
fea  and  land,  through  all  the  dominions  of  both  pardes,  was 
concluded.  By  the  third  article,  the  parties  were  to  remain 
in  poffeffion  of  what  they  now  held,  without  ceffion  or  ex¬ 
change.  Tn  the  fourth,  a  general  amnefty  was  flipulatecj* 
and  full  freedom  of  trade  by  fea  and  land  to  each  others 
dominions  granted.  This  neceffarily  implied  a  ceffatien  of 
hoAilities  in  the  Indies  ;  however,  great  debates  afterwards 
arofe  upon  this  account.  Spain  obferving  the  rapid  pro¬ 
gress  of  the  Hollanders  in  the  India  trade,  apprehended 
they  would  foon  become  too  powerful  in  that  quarter  ;  and 
the  Durch  were  willing  to  maintain  the  advantage  of  their 
iuperiority.  Both,  for  this  reafon,  difputed  the  article  ; 
yet  it  could  not  be  fet  afide  without  deftroying  the  whole 
treaty,  and  the  fruits  of  all  their  laboured  conferences.  The 
fifth  article  regulated  the  imports,  and  the  duties  to  be  paid 
by  the  fubje&s  of  the  archduke  and  the  States,  trading  to 
each  others  dominions,  which  were  to  be  on  the  fame  foot¬ 
ing  with  thofe  of  other  nations.  The  archduke  ufed  his* 
utmofl  endeavours  to  have  the  duties  at  Lillo,  on  the  Scheld, 
abolifhed,  and  the  commerce  of  Antwerp  reftored  to  its  :or- 
mer  grandeur;  but  this  was  fo  diametrically  oopofite  to  the 
intcrefl  of  the  Hollanders,  that  it  was  impoffible  it  fhould 
ever  take  place.  The  fixth  and  feventh  articles  likewife  re¬ 
garded  commercial  affairs.  But  it  would  be  unneceflfary  to 
dwell  on  particulars.  Sufficient  is  it,  that  the  truce  was  mu¬ 
tually  beneficial,  Spain  being  no  longer  in  condition  to  fup- 
port  the  war,  and  the  Hollanders  having  obtained  the  end  of 
all  their  defperate  refinance  and  invincible  perfeverance  in  the 
caufe  of  liberty.  Philip  of  Naffau,  by  the  truce,  entered  into 
poffeffion  of  all  his  paternal  eAates  in  the  Spanifh  Nether¬ 
lands  and  Bur/undy ;  while  the  States  rewarded  the  failh- 
*  ful  fervices  of  Maurice  with -a  penfion  of  25,^00  florins,  to 
be  paid  annually  out  of  the  public  treafury,  befides  an  ap¬ 
pointment  of  60,0:0  francs  as  governor- general  Pcnfions 

were  likewife  fettled  on  the  other  princes  of  the  houle  of 
Naffau  :  all  were  gratified  in  a  manner  that  demon Arated 
the  high  fenfe  the  republic  had  of  their  merit,  though  they 
might  poffibly  be  difappointed  in  their  great  defign  of  raffing 
prince  Maurice  to  the  fovereign  authority 

No  fooner  were  the  Dutch  freed  from  this  extreme  dan 
ger,  and  felt  the  bleffings  of  liberty,  than  diffentions  among 
thcmfclves  took  place.  The  difputes  betwixt  the  Armini- 
ans  and  Calvinifls  produced  violent  difturbances,  which  fre¬ 
quently  ended  in  the  perfection  of  the  former.  In  1621 
war  was  renewed  with  Spain  ;  and  it  may  be  remarked,  that 
during  the  whole  courfe  of  it,  the  lubje6ls  of  the  republic 
traded  to  the  Spanifh  ports,  as  if  there  had  been  an  entire 
friendfhip  fubfiAing  between  fhe  two  nations.  It  was  no 
uncommon  practice  with  them  to  fupply  towns  with,  pro- 
vifion  that  were  befieged  by  their  own  armies ;  and  to  fur- 
iiifh  the  enemy  with  ammunition  and  other  neceffaries,  with¬ 
out  which  they  could  not  carry  on  the  war.  Their  motive 
and  apology  fo"  this  condud  was,  that  thus  they  kept  in 
their  own  hands  the  profits  by  which  other  nations  would 
be  enriched.  By  Aeadily  purfuing  this  line  of  conduct, 
making  as  many  prizes  as  they  could  by  force,  and  at  the 
fame  time  making  as  much  profit  of  their  enemies  as  could 
be  obtained  by  a  lucrative  trade,  it  is  no  wonder  that  the 
•republic  fhould  fiourifh,  and  rival  in  wealth  the  great  eA  na¬ 
tions  of  Durope.  In  1628  the  Spaniards  met  with  a  dread- 


1 o 

Vrar  re¬ 
newed. 


ful  blow  by  the  capture  of  their  ffota  from  Mexico, 
the  greatell  prize  the  Hollanders  had  ever  met  with  ;  being  Provi 
valued  at  no  lefa  than  15,000,000  livres.  From  this  time 
the  Spaniards  were  everywhere  defeated  and  baffled  in  almofl  Sp<u4fh  fo, 
every  enterprize  they  undertook;  nevertheless,  they  carried  ti  taken, 
on  the  war,  with  an  obftinacy  hardly  to  be  matched,  for  20  ^ 

years  longer.  A  t  laA,  in  1648,  a  treaty  was  concluded,  by  Peace  ccn. 
which  his  Catholic  Majefty  renounced  all  right  and  fove- eluded, 
reignty  over  the  Lords  the  States-general  of  the  United 
Provinces,  who  were  henceforth  declared  a  free  and  inde¬ 
pendent  republic,  and  that  both  files  fhould  remain  in  the 
unmolefted  poffeffion  of  what  they  held  feverally  at  the  fign- 
ing  ol  the  treaty.  ^ 

From  this  time  to  the  year  1670  we  meet  with  nothing  Flouriihing 
very  remarkable  in  the  hittory  of  the  United  Pi  evinces.  Aatc  rfthj 
By  invariably  purfuing  the  maxims  of  prudence,  induf-relu  c* 
try,  and  frugality,  the  republic  had  attained  the  high e it 
pitch  of  grandeui.  Amflerdam  was  become  the  emporium 
of  Europe,  and  the  richeft  city  in  the  univerfe.  Holland 
alone  contained  3,000,000  of  fouls,  and  all  the  other  pro¬ 
vinces  were  proportionably  populous.  The  States  difpatch- 
ed  minilters  and  confuls  to  China,  Siam,  and  Bengal,  to  the 
Great  Mogul,  the  king  of  Perfia,  the  khan  of  f  artary, 
the  Grand  cignior,  the  czar  of  Mufcovy,  and  the  princes  of 
Afiica.  They  were  confidered  as  an  important  weight  in 
the  fcale  of  Europe,  and  no  treaty  was  concluded  without 
their  ambafTadors.  i  he  triple  alliance  v\  ith  England  and 
Sweden,  into  which  they  had  entered,  gave  Louis  fiUpicion 
that  they  propofed  to  fet  bounds  to  his  ambition,  and  clip 
thofe  bold  pinions  which  had  fo  fwiftly  conveyed  his  con- 
queAs  over  the  Low  Countries.  Van  Beuningen’s  into-  Caufe  of 
lence,  in  comparing  himfelf  to  Jofhua  flopping  the  courfe r  war 
of  the  fun,  which  was  the  French  king’s  device,  highly  v,rh 
difguAed  his  majeAy  ;  who  was  Ihocked  at  the  prefumption  V  ancc* 
and  pride  of  a  republic  juA  Aarted  out  of  obfeurity,  and 
gained,  in  the  fpace  of  a  century,  from  the  ocean.  But 
what  was  Aill  more  alarming  to  Louis,  .vas  the  probability 
that  the  Dutch  would  ruin  the  manufactures  of  France, 
and  his  new  eAabliflied  commerce  o\  the  Indies  His  jea- 
loufy  difeovered  itlelf  in  divers  inAances  ;  and  the  penfioner 
De  Witt,  who  at  that  time  had  the  leading  of  affairs,  his 
brother,  and  his  party,,  did  all  in  theii  power  to  remove 
thefe  prejudices  ;  but  the  unhappy  differences  which 'then 
prevailed  in  the  United  Provinces  fru Arated  all  their  en¬ 
deavours. 

Louis  now  fought  every  opportunity  of  breaking  with 
the  Dutch  ;  lefs  perhaps  from  any  dread  or  their  power, 
on  ability  to  injure  him,  than  with  a  view  to  enlarge  his 
dominions  by  the  entire  conqueA  of  the  Low  Countries. 

He  knew  that  the  whole  ftrength  of  the  republic  confided 
in  her  marine  ;  that  her  frontier  was  weak,  her  provinces 
divided,  and  the  chief  power  in  the  hands  of  men  invete- 
rately  fet  aoainft  the  family  of  Orange,  the  ancient  captains 
of  the  republic.  His  firA  attempt  was  to  diffolve  the  tri¬ 
ple  alliance,  and  difenga^e  from  it  Charles  II.  king  of  Eng-  1 
land.  In  this  bufmefs  the  duchefs  of  Orleans  was  employed:  TrJt5yk, 
{he  went  to  England  unler  pretence  of  vifning  the  king  \v>  en  ths 
her  brother  ;  and  her  negociation  was  fuccefsml.  In  the  kings  of 
mean  time  Louis  pofleffed  himfelf  of  Lorrain,  under  pre 
teucc  that  duk*  Charles  was  forming  alliances  in  the  empire 
again  A  France. 

The  following  year  was  fpent  in  negociations  with  the 
emperor,  Spain,  and  Sweden,  with  the  electors  of  Cologne 
and  Brandenburg,  with  the  bifliop  of  MunAcr,  and.  other 
fpiritual  and  German  princes.  The  defign  of  Louis  was 
to  prevent  their  acceding  to  the  triple  alliance  :  from  which 
he' had  already  weaned  one  power,  the  moll  c  nfiderable  of 
the  whole.  The  bifhop  of  Munfter  beheld  with  uneafmefs 

ths 
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United  the  growing,  power  of  the  United  Provinces :  he  pretended 
provinces.  tliat  they  had  made  feveral  attempts  upon  the  counties  of 
r —  Stirum,  Culemberg,  Bentheim,  and'  EaftFriefhnd;  that  they 
had  feized  on  Ravenftein  on  the  Meufe,  and  feveral  other 
places  belonging  to  his  bifhopric.  In  his  own  defence  he 
concluded  a  treaty  with  France,  and  prevailed  oil  the  ele&or 
of  Cologne  to  follow  his  example.  By  fur n in g  a  treaty 
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banifhed  ;  but  after  fix  months  exile,  were  recalled,  at  the 
indance  of  the  whole  body  of  marfhals  in  France,  upon  their 
making  proper  fubmiffions. 

Such  an  army  drawing  towards  their  frontiers  could  not 
but  terrify  the  Dutch,  jiow  torn  with  civil  fa&ions.  The 
partilans  of  the  Orange  family  were  for  abohfhing  the  per¬ 
petual  edi&,  and  railing  William  III.  to  the  dignity  “ 


United 

Provinces. 


:  th  thTCo  pr,  ;;  the  Z  HolU  joyed  by  hi,  prcdeceflbr, ,  but  the  De  Witt  oppofed 
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by  the  Meufe  and  the  Rhine  ;  he  eftabhftied  by  this  means 
places  o^  arms  and  magazines  in  a  country  diftant  from  his 
own  dominions,  and  fecured  a  retreat  in  cafe  his  enterprife 
proved  abortive.  With  refpe&  to  the  emperor,  every  ar¬ 
tifice  was  ufed  to  keep  him  neutral ;  and  indeed  his  own 
inclinations  co-operated  but  little  in  lavour  of  the  Dutch, 
whom  he  regarded  as  fubje&s  revolted  from  the  princes  of 
his  family,  and  in  pofteffion  of  feveral  places  belonging  to 
the  empire.  In  Sweden,  Louis's  negociations  were  equally 
fuccefsful ;  for  here  he  prevailed  fo  far  with  Charles  XI.  as 
to  obtain  a  flipulation,  'that  if  the  emperor,  or  any  of  the 
princes  of  the  empire,  joined  their  forces  to  the  Dutch,  a 
Swedifli  army  fhouid  march  into  the  very  heart  of  Germany 
and  join  the*  French,  in  order  to  force  thofe  princes  to  ob- 
ferve  the  treaty  of  Weflphalia. 

Of  all  the  Germanic  body,  the  ek&or  of  Brandenburgh 
alone  inteiefted  himfelf  for  the  fafety  of  the  States*general. 
The  peace  of  Weftphalia  had  prevented  this  enterprifing 
prince  from  extending  his  dominions  in  Germany,  and  re¬ 
taking  Pomerania  from  the  Swedes.  He  had  long  afpired 
at  the  fladtholderfhip  of  Holland,*  and  though  that  office 
had  been  for  fix  years  fuppreffed,  yet  he  flattered  himfelf, 
that  in  cafe  of  a  war  he  might  obtain  it,  perpetuate  it  in 
his  family,  and  in  time  reduce  Holland  by  dint  of  force, 
intrigue,  and  ftratagem.  With  this  view,  he  reje&ed  the 


him  violently,  though  they  could  not  prevent  the  young 
prince  from  being  chofen  captain  general  and  high  admiral. 
Many  perfons  hoped  that  William's  new  dignity  would  in¬ 
cline  his  uncle  Charles  II.  to  return  to  the  triple  alliance  : 
but  that  hope  was  fruftrated  by  the  con^uft  of  his  mzjefty; 
who,  in  conjunction  with  the  moft  Chriftian  king,  declared 
war  again  ft  the  States-general  on  the  7th  day.  of  April. 
A  month  after,  the  ele&or  of  Cologne  and  bifhop  of  Mun- 
fter  followed  the  example  of  the  two  kings.  The  Dutch 
put  themielves  in  the  beft  pofture  of  defence  that  circum- 
ftances  would  admit.  Maeftricht  was  ftrongly  garrifoned  ; 
the  prince  of  Orange  had  affembled  an  army  of  25,000 
n. en,  with  which  he  advanced  to  the  banks  of  the  Ifltl, 
and  the  Dutch  fleet  cruifed  effi  the  mouth  of  the  Thames 
to  prevent  the  jun&ion  of  the  naval  forces  of  England  and 
France,  which  amounted  to  150  fhips.  All  Europe  watch¬ 
ed  the  firft  motions  of  two  powerful  kinga,  feconded  by  the 
beft  generals  of  the  age. 

His  moft  Chriftian  majefty  joined  his  army  at  Charleroy.. 
It  was  compofed  of  23  companies  of  gens  d’armes ,  life¬ 
guards,  mufqueteers,  and  light-horfe,  two  regiments  of  the 
French  and  Swifs  guards,  14  regiments  of  foreign  infantry, 
and  60  regiments  of  light  horfe  or  dragoons,  comprifing  in 
all  an  army  of  110,000  fighting  men,  under  the  command 
of  marffial  Turenne  as  captain  general.  Holland  could  only  ^ 


propofals  of  feveral  princes  of  the  empire,  and  even  thofe  be  attacked  by  the  Rhine  or  the  Meufe  ;  and  the  generals 
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of  Fiance,  endeavouring  by  every  poffible  method  to  infi- 
nnate  himfelf  into  the  friendfhip  and  confidence  of  the  States. 
In  the  end  he  concluded  a  treaty  with  them,  whereby  it 
was  ftipulated  that  he  fhouid  affift  the  republic  with  25,000 
men.  Beverning,  the  Dutch  ambaffador  at  Madrid,  dif- 
concerted  all  the  fchemes  of  France  at  that  court,  and  en¬ 
gaged  the  queen  of  Spain  to  furnifh  money  and  troops  for 
the  defence  of  the  United  Provinces.  Thus  was  the  face 
of  Europe  wholly  changed.  France  and  England,  who  had 
contributed  largely  to  the  raffing  and  aggrandizing  the  re¬ 
public,  were  now  incited  to  deftroy  her;  while  Spain,  which 
for  an  age  had  been  endeavouring  to  fupprefs  her,  was  arm¬ 
ing  for  her  fupport.  Pierre  de  Groot,  the  Dutch  minifter 
at  the  Hague,  was  employed  to  penetrate  into  Louis’s  de- 
ftgns  ;  lie  gave  his  conftituents  notice  that  he  forefaw  a  ter¬ 
rible  ftorm  ready  to  fall  upon  them,  which  they  might  never- 
thelefs  break  by  feafonable  fubmiffions  and  proper  acknow¬ 
ledgments.  Upon  this  the  States  wrote  to  the  king,  endea¬ 
vouring  to  appeafe  his  wrath  ;  but  finding  him  inexorable, 
they  prepared  for  receiving  him,  and  provided  for  the  fecu- 
rity  of  their  provinces.  But  the  long  peace  the  republic 
had  enjoyed  deftroyed  her  ftanding  forces,  and  little  confi¬ 
dence  could  be  repofed  in  her  new  levied  foldiers. 

As  foon  as  matters  were  ripe  for  execution,  Louis  or¬ 
dered  an  army  of  ioo,occ  men  to  file  ofF  towards  the  Rhine. 
Before  the  opening  of  the  campaign,  and  previous  to  his 
declaration  of  war,  he  divided  his  army  into  four  columns  ; 
commanding  one  in  perfon,  with  the  marfhal  Turenne  under 
him.  Another  was  led  by  the  prince  of  Conde,  affifted  by 
the  marftials  Humieres  and  Belief onds  ;  the  third  wa3  head¬ 
ed  by  Crequi ;  and  the  fourth  marched  to  Weftphalia  under 
the  conduct  of  the  duke  of  Luxemburgh,  to  join  the  bifhop 
of  Munfter.  As  the  marftials  Crequi,  Bellefonds,  and  Hu- 
snieres,  refufed  to  receive  orders  from  Turenne,  they  were 


and  minifters  differed  by  which  of  thefe  inlets  they  were  to 
make  the  firft  impreffions.  At  laft,  after  feveral  delibera¬ 
tions,  it  was  determined  to  make  both  attacks  at  the  fame 
time,  in  order  the  more  to  difconcert  their  councils.  It  is 
probable  that  Turenne  always  oppofed  the  fiege  of  Maef¬ 
tricht  ;  for  we  find  him  immediately  after  the  lurrender  of 
Mafeik  ftrongly  difluading  the  king  from  that  enterprize, 
in  oppofition  to  the  ientiments  of  the  prince  of  Conde.  At 
laft  he  prevailed ;  and  it  was  refolved  in  council  to  advance 
towards  the  Rhine,  and  befiege  at  the  fame  time  the  towns 
of  Rhinberg,  Veffel,  Orfoi,  and  Bnrick.  Thefe  places  were' 
all  well  fortified,  and  deemed  the  keys  of  Holland  ;  how¬ 
ever,  the  Dutch  did  not  appear  difturbed  at  their  being  in¬ 
verted,  as  they  were  only  under  the  prote&ion,  and  did  not 
immediately  belong  to,  the  United  Provinces.  They  were 
befides  in  hopes  that  any  attempts  upon  the  territory  of 
Cleves  would  batten  the  preparations  of  the  ele&or  of  Bran- 
deiiburgh,  and  even  rouze  the  emperor  into  a  fenfe  of  the  ^  7?? 

danger  he  was  in  from  the  vaft  defigns  of  Louis.  Nothing 
could  oppofe  armies  fo  well  appointed,  led  by  generals  loc  €yvilc"u 
fkilful  and  fo  experienced.  The  four  towns  furrendered 
within  a  few  days  of  each  other  ;  and  Rhinberg,  that  held 
out  longeft,  opened  its  gates  on  the  feventli  of  June.  A 
few  days  after,  the  town  and  fort  of  Rhees,  and  the  town  of 
Emerick,  furrendered  ;  upon  which  the  king  refolved  to 
pafs  the  Rhine  by  a  ford,  over  which  the  cavalry  were  to 
fwim.  This  bold  enterprife  was  proje&ed  and  condu&ed 
by  Conde  ;  who,  in  the  face  of  two  regiments  of  foot, 
and  feveral  fquadrons  of  horfe,  under  general  Wartz,  in¬ 
trenched  on  the  oppofite  fide,  effe&ed  the  paflage,  in  the 
fame  order,  and  with  as  much  regularity,  as  it  he  bad 
marched  his  troops  on  diy  land.  The  enemy  made  a  flout 
refiftance  ;  but  were  driven  from  their  poft,  after  having. 


killed  the  duke  de  Longuevilk  on  the  fpot,  and 


wounded 
the? 
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Uni>e3  ^h<*  prince  of  Conde,  which  difahled  him  for  fome  time  from 
1  CtS  .attending  the  fervice,  and  obliged  him  to  refign  the  com- 
mand  of  his  army  to  Turenne, 

It  is  almofl  incredible  with  what  rapidity  towns  and  for- 
treffes  yielded  to  the  fortune  of  his  majeffy’s  arms.  The 
reduction  of  Betau,  the  moft  fruitful  country  of  the  United 
Provinces,  and  the  furrender  of  Tolhus  fort,  obliged  the 
prince  o*’  Orange  to  abandon  the  Iffel,  left  he  fliould  be 
attacked  in  the  rear,  and  to  retire  to  the  very  heart  of  the 
country,  as  far  as  Rhenen,  in  the  province  of  Utrecht. 
By  this  means  the  town  of  Arnheim,  the  forts  of  Knot- 
femborough,  Voorn,  St  Andre,  and  Shenck,  this  laft,  the 
ft  rone  eft  in  the  Netherlands  (having  coft  the  great  Henry 
Frederic  prince  of  Orange  a  feven  months  fiege),  with  a 
-variety  of  other  , forts  and  towns,  furrendered  as  foon  as 
fummoned  ;  and  at  laft  Nimeguen,  a  town  ftrong^  from  the 
mature  of  the  works  and  fortifications,  and  garrifoned  by 
8000  fighting  men,  including  the  inhabitants,  was  invefled. 
After  the  citizens  had  for  eight  days  exhibited  fjgnal  proofs 
of  courage  in  defence  of  their  liberties,  they  were  forced  to 
yield  to  the  fuperior  (kill  of  Turenne. 

In  the  mean  time  the  bifhop  of  Munfter  and  elector  of 
Cologne,  having  joined  that  body  of  troops  under  the  com¬ 
mand  of  the  duke  of  Luxemburgh,  the  united  army  entered 
the  province  of  OveryfFel,  and  by  dint  of  cruelty,  and  ter¬ 
ror  which  the  duke  fpread,  reduced  the  towns  as  foon  as 
he  appeared  before  them.  Animated  by  that  implacable 
rage  that  conftantly  attends  religious  wars,  the  two  prelates 
obliged  the  duke  to  exert  a  feverity,  by  no  means  fuited  to 
his  nature,  againft  heretics  and  the  rebellious  fubjefts  of 
the  houfe  of  Auftria.  Next  the  king’s  forces  penetrated 
into  the  province  of  Utrecht,  where  their  conquefts  went 
^  on  with  the  fame  rapidity,  and  put  the  capital  of  the  pro- 
*The  Dutch  vince  in  the  utmoft  danger.  To  retard  its  fate,  the  Dutch 
♦obliged  to  could  imagine  no  other  expedient  than  opening  their  fluices, 
^erflow  and  overflowing  the  country.  The  other  towns  followed 
^eircoun-  tjie  exarnpje  Gf  Utrecht ;  and  Holland,  Brabant,  and  Dutch 
Flanders,  was  one  vaft  lake,  the  towns  rifing  like  iflands  in 
the  midft  of  the  waters.  Farther  to  ftem  the  torrent  of 
Louis’s  conquefts,  the  people  were  perfnaded  the  only  bar¬ 
rier  was  to  lodge  the  fupreme  power  in  the  hands  of  the 
prince  of  Orange.  They  accordingly  obliged  the  dates  of 
Holland  and  Weft  Friefland  to  unite  the  dignity  of  ftadt- 
holder  to  thofe  of  captaimgeneral  and  high-admiral,  with 
which  the  prince  was  already  invefted.  They  likewife  lent 
temon  ft  ranees  fo  pathetic  to  the  king  of  England,  that 
Charles,  moved  with  the  fituation  of  the  republic,  and  jea¬ 
lous  of  the  deflgus  of  Louis,  difpatched  the  duke  of  Buck¬ 
ingham  and  earl  of  Arlington  into  Holland,  to  quiet  the 
fears  of  the  Dutch,  and  infill  upoq  the  king’s  penetrating 
no  farther  into  Holland.  In  cafe  of  Louis’s  refulal,  Charles 
declared  he  would  break  the  alliance ;  as  he  perceived 
that,  inftead  of  fccuring  Zealand  to  the  Englifh,  agreeable 
to  the  treaty,  the  deft  >ns  of  France  were  to  unite  the  whole 
republic  to  their  own  monarchy.  His  moft  Chriftian  ma- 
jefty  had  in  fadl  no  great  regard  to  the  menaces  of  his  ally : 
"but  a.s  perfifting  obftinatcly  to  advance  into  a  country  which 
the  inundation  rendered  impaffable,  might  terminate  in  the 
*  Tuin  of  all  his  icherr.es,  he  feemed,  out  of  compliment  to 

the  king  of  EnglaiH,  to  liften  to  terms  of  accommodation  ; 
which,  after  all  his  vidlories,  could  not  fail  of  proving  ad¬ 
vantageous.  In  the  fpace  of  three  months  he  had  conquered 
the  provinces  of  Guelderland,  Overyflel,  and  Utrecht,  taken 
about  50  towns  and  forts,  and  made  24,000  priiouers. 
Conde  and  Turenne  advited  his  majdty  to  fend  the  pri- 
foners  to  work  upon  the  canal  of  Languedoc,  and  to  leave 
all  the  places  that  were  not  eflbntial  to  the  prefervation  of 
bis  conquefts ;  tke  miniflcr  Louvois  was  of  a  different  opi¬ 


nion,  and  Ins  fentiments  determined  the  king.  The  pn-  Vnh#\ 
foners  were  relenfed  for  a  trifling  ranfom,  and  the  king’s 
army  totally  reduced  and  exhautled  by  the  continual  drains  v'"*’** 
made  to  garrifon  the  conquered  places.  g0 

A  negociation  was  let  on  foot  at  Boxtel,  near  Eois-le-Unfuccef^, 
due,  whither  the  king,  attended  by  the  Engliih  ambaffadorsfui  1  eSQC*« 
and  the  Dutch  deputies,  repaired  :  but  the  terms  required atlon* 
of  the  republic  were  fo  hard,  that  they  were  reje&ed1  with 
diidain  by  the  Dutch  ;  who,  animated  by  their  ftadtholder, 
refolved  to  wait  a  change  of  fortune  in  the  midft  of  the 
waters.  They  ufed  every  expedient  to  rqufe  the  princes 
of  Germany  in  their  defence  ;  and  fo  fuccefsfully,  that  the 
ele&or  of  Brandenburg,  the  neareft  and  moft  interefted 
prince,  prepared  to  take  the  field.  The  undaunted  courage, 
the  vigilance,  the  public  fpirit  of  the  prince  of  Orange, 
gained  him  the  entire  confidence  and  affedlion  of  the  repub¬ 
lic  ;  and  excited  their  refentment  againft  the  two  brothers 
De  Witts,  his  implacable  enemies,  whom  they  accufed  of 
receiving  penfions  from  Louis.  The  fuggeflion  was  falfe  5 
but  pofiibiy  their  love  of  liberty,  and  jealoufy  ©f  the  houfe 
of  Orange,  had  carried  thofe  two  great  politicians  too  far  ia 
their  pacific  meafures  and  complaifance  to  the  power  of  the 
French  monarch.  The  penfionary  was  attacked  in  the 
ftreet  by  the  populace ;  but  by  his  perfonal  bravery  broke 
through  the  crowd,  and  laved  his  life,  though  covered  with 
wounds.  Soon  after  the  fedition  broke  out  afre/h,  and  the 
partifans  of  the  houfe  of  Orange  again  ftirred  up  the  ani- 
mofity  of  the  republic  againft  pile  De  Witts.  Several  crimes 
were  laid  to  the  penfioner’s  charge,  but  he  cleared  himfelf. 
Suborned  witneffes  acculed  his  brother  of  an  attempt  to  poi- 
fon  the  prince  of  Orange.  Cornelius  was  impriioned  and  The  De 
treated  with  great  barbarity.  While  he  was  under  the  tor- 
ture,  he  fung  that  ode  of  Horace,  JuJlum  et  tenacem  propofiiiz™^  , 
virum.  His  brother  took  him  out  of  prifon  after  fentence11^  *4 
of  banifhment  was  pronounced  ;  the  tumult  rofe  high,  and 
both  the  De  Witts  were  cruelly  torn  in  pieces  in  the  ftreets. 

William  of  Orange  feemed  touched  at  this  terrible  facrifice; 
he  made  the  penfionary’s  eulogium,  and  ordered  the  mur¬ 
derers  to  be  profecuted  ;  however,  the  clemency  he  {bowed 
them,  the  advantages  he  obtained  by  the  maffacre,  and  the 
animofity  he  bore  the  De  Witts,  convinced  all  men  that  he 
countenanced  the  murder. 

William  of  Orange,  in  the  mean  time,  daily  ingratiated 
himfelf  more.  He  gave  up  his  whole  fortune  for  the  fafeiy 
of  the  ftate  ;  and  exerted  himfelf  with  fuch  prudence  and 
ability,  that  all  Europe  began  to  unite  againft  the  two  kings 
by  the  month  of  July.  Every  prince  in  Germany  was  in 
motion  to  fuccour  the  Dutch.  The  emperor,  the  king  of 
Denmark,  the  eledlor  of  Brandenburg,  the  duke  of  Brunf- 
wick  Lunenburg,  the  landgrave  of  HefTe,  immediately  or¬ 
dered  their  troops  to  join  ;  fevcral  of  the  other  princes  were 
preparingfto  take  the  field.  All  were  jealous,  England  be¬ 
gan’ to  waver,  and  there  was  not  a  power  in  Europe  upon 
whom  Louis  XIV.  could  heartily  rely.  The  army  of  Bran¬ 
denburg,  commanded  by  the  elector  in  perfon,  and  the  for¬ 
ces  of  the  empire  under  the  famous  Montecuculi,  joined  near  ^ 
Heidelfheim,  and  compofed  a  body  of  42,000  men.  T 'u-  Exploits d 
renue,  now  appointed  generalifiimo  of  the  king’s  army  on  hisTurenne. 
majefty’s  return  to  Pari?,  marched  to  oppofe  the  enemy’s  paf. 
fing  the  Rhine.  For  three  whole  months  were  the  elector 
and  Montecuculi  employed  in  abortive  attempts  to  effedl  a 
pajfage  at  Mentz,  Coblentz,  Strafburgh,  and  other  places. 

This  anfwered  the  purpofe  of  making  a  powerful  diverfion  ' 
in  favour  of  the  Dutch,  though  they  could  not  accomplifft 
their  defign  of  joining  the  prince  of  Orange.  After  re¬ 
peated  disappointments,  the  Imperial  army  diredied  its  march 
to  Weftphalia  ;  and  Turenne  followed,  in  order  to  keep  the 
bifhop  of  Munfter  fteady  to  his  engagements.  For  half  the  canv 
i  paigD5 
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United  paign,  he,  with  a  body  of  1 6,000  men,  baffled  every  ilrata- 
Provinre*.  ^em  Qf  t^e  de&or  and  Montecuculi,  the  latter  the  mo^l  re- 
'  no  .vned  general  of  the  empire,  at  the  head  of  an  army  near 
triple  his  flren-gth.  He  obliged  them  to  go  into  winter- 
quarters,  in  a  country  haraffed  and  exhanfled  ;  and  confirm¬ 
ed  the  bifhop  of  Munfter  in  the  alliance  of  France,  at  the 
very  time  he  was  on  terms  with  the*  emperor.  He  obli¬ 
ged  the  elector  of  Brandenburg,  who  took  the  chief  com¬ 
mand  during  Montecnculi’s  illnefs,  to  abandon  the  liege  of 
Werle  ;  took  Unna,  Kamen,  Altena,  Berkembam,  and  feve- 
ral  other  towi  s  and  fortreffes,  By  continuing  his  opera¬ 
tions,  he  forced  the  ele&or  cut  of  his  winter- quarters  again 
into  the  field,  chafed  him  from  poft  to  poll,  until  he  obliged 
him  to  quit  Weftphalia,  repafs  the  Wefer,  and  retire  with 
precipitation  into  the  bifhopric  oL  Hildefheim.  After  ta¬ 
king  pofieffion  of  the  elector’s  towns  in  Weftphalia,  he  pur* 
fued  him  into  the  bifhopric  of  Hildefheim  ;  and  at  length, 
by  mere  diut  of  fuperior  genius,  forced  him  to  feek  flicker  in 
his  hereditary  dominions.  All  this  was  effected  after  Louvois 
had  appointed  the  marfhal’s  army  quarters  in  Alface  and  Lor- 
rain,  amidft  the  rigours  of  a  fevere  winter,  oppofed  by  a  fu- 
perior  enemy,  by  the  artifices  of  Lotivois,  and  feconded  only 
by  his  own  prudence,  and  the  affections  of  his  troop®,  which 
he  maintained  in  defiance  all  the  difficulties,  hardships,  and 
danger^,  they  encountered.  It  was  indeed  fuppofed,  that 
Montecuculi  was  prevented  from  giving  Turenne  battle  by 
the  t  e  mo  n  ft  ranees  of  prince  Lobkowitz,  the  emperor’s  am- 
baffador,  influenced  by  the  gold  of  Louis.  *  Certain  in¬ 
deed  it  is,  that  Montecucnlrs  illnefs  arofe  from  his  chagrin 
at  feeing  all  his  projects  fruflrated  by  the  unflcady  dilatory 
conduct.  of  the  court  of  Vienna.  Louis’s  negotiations  di- 
ftmbed  Europe  no  lefs  than  his  arms.  His  tools  and  crea¬ 
tures  fwarmed  in  every  court.  Leopold  could  not  be  pre¬ 
vented  from  declaring  in  favour  of  Holland  ;  but  his  mini- 
fters  were  bou  ght  off  from  feconding  the  emperor’s  intentions. 
The  whole  Englifh  nation  exclaimed  againfl  the  alliance  of, 
their  king  with  France  ;  but  Charles  flood  in  need  of  French 
gold  to  ftipply  his  extravagance  and  profligacy.  The  elec¬ 
tor  of  Bavaria  had  indeed  been  compelled  by  Louis  to  retire 
to  his  capital  ;  but  it  was  by  dint  of  intrigue  that  he  was 
forced  from  his  alliance  with  Holland,  and  conftrained  to 
fign  a  peace  with  France. 

While  Turenne  was  thus  employed  on  the- Rhine,  Conde 
having  recovered  of  his  wounds,  returned  to  the  command  of 
the  army  in  Holland.  He  befieged  and  took  Maeflricht  in 
13  days.  Having  repaired  the  fortifications,  he  propofed 
making  himfelf  mailer  of  feveral  other  towns  ;  hut  the  inun¬ 
dations  everywhere  flopped  his  courfe.  All  his  attempts  to 
draw  off  the  waters  were  in  vain  ;  and  he  was  forced  to  con¬ 
tent  himfelf  with  preferving,  without  pretending  to  extend, 
the  king’s  conquefts. 

Whatever  glory  the  king  might  have  acquired  by  land, 
certain  it  is  that  the  conduCl  of  his  admirals  deferved  equal 
praife  with  that  of  his  generals.  In  little  more  than  1  2 
lhonths  the  French  were  taught  the  art  of  naval  war.  Before, 
they  fought  fhip  to  fhip  ;  but  underftood  nothing  of  thole 
evolutions  by  which  whole  fleets  imitate  the  movements  of 
armies.  The  duke  of  York,  afterwards  James  II.  invented 
the  method  of  giving  all  orders  at  fea  by  means  of  fignals  : 
this  and  every  other  part  of  the  art  the  French  borrowed  from 
the  Endifh  ;  and  became  fo  apt  fcholars,  that  they  ventured 
to  give  battle  to  the  Hollanders,  the  great  rivals  of  the  Eng- 
lifh  on  that  element.  Their  fleet,  amounting  to  40  fail,  be- 
fides  fire-fhips,  joined  to  the  Englifh,  gave  battle  three  dif¬ 
ferent  times  to  the  Dutch.  De  Ruyter  gained  additional 
glory  in  thefe  engagements  ;  and  D’Eflrees  the  French  ad¬ 
miral  gained  the  efleem  of  De  Ruyter. 

In  the  mean  time,  Spain  declares  in  favour  of  the  Dutch: 
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and  prevails  upon  the  emperor  to  a£l  more  heartily  in  the  .  IJ-iheL 
caufe  of  Holland,  and  defence  of  the  liberties  of  Europe.  Pmvince*.^ 
The  prince  of  Orange  was  reinforced  by  10,000  Spaniards,  Y"""" 
fent  to  him  by  the  governor  of  the  Low  Countries.  Philip 
bad  concluded  a  treaty  with  the  States  at  the  Hague, 
whereby  be  declared  war  againfl  France,  engaged  the  empe¬ 
ror  to  make  a  powerful  diverfion  on  the  Rhine,  flipulated 
not  to  accept  of  peace  before  the  Dutch  had  retrieved  all 
their  Ioffes,  and  obtained  from  them  a  promife  to  liffen  to 
no  terms  of  accommodation  before  his  Catholic  majdly  was 
reinflated  in  all  his  poffeffions  in  the  Low  Countries,  pre¬ 
vious  to  the  peace  of  the  Pyrenees  Montecuculi  was  or¬ 
dered  to  advance  with  30,000  men  to  Franconia  ;  and  Tu¬ 
renne,  joining  the  troops  of  Cologne  and  Munfler,  paffed 
the  Main,  and  took  poll  in  the  electorate  of  Mentz.  The 
prince  of  Orange  receiving  no  impediment  from  Conde,  who 
was  forced  on  account  of  the  inundations  to  repafs  the 
Meufe,  thought  this  a  proper  time  for  a&ion,  as  the  enemy  v 
had  no  confickrable  forces  in  the  heart  of  the  United  Pro¬ 
vinces.  He  ordered  forne  troops  to  file  off  fccretly  to  Am- 
fterdam  and  Muyden  ;  lined  with  infantry  the  intrenchments 
which  fecured  the  paffage  to  Holland  ;  and  to  deceive  the 
duke  of  Luxemburgh,  who  commanded  in  Utrecht,  fent 
fome  forces  by  fea  to  attack  Bommel.  The  duke,  not  pe¬ 
netrating  the  prince’s  defian,  came  to  fuccour  the  place  ; 
and  William,  finding  his  ftratagem  fncceed,  marched  to 
Naerden,  and  with  25,000  men  inveffed  and  took  the  place 
before  the  duke  could  provide  for  its  fecurity.  Upon  this  portlf1?e 
fnccefs,  the  Dutch  took  courage,  fortune  inclined  in  their^ec]dres 
favour,  and  in  a  fliort  time  all  the  horrois  of  war  were  re-^ar  ft  the 
moved  from  the  interior  parts  of  the  United  Provinces  to  French*  ^ 
the  Spanifh  Netherlands.  Neither  the  experience  nor  con- 
fummate  addrefs  of  Turenne,  the  genius  ol  Vauban,  or  the 
indefatigable  vigilance  of  Louvois,  could  repair  the  error 
committed  in  ruining  the  army5,  to  garrifon  the  conquered 
towns.  Even  Conde’s  fire  feemed  extinguifhed  in  the  wa¬ 
ters  with  which  the  Dutch  had  drowned  their  country.  In- 
{tea  1  of  penetrating  farther,  he  was  obliged  to  retreat.  Tu¬ 
renne  could  not  prevent  the  jun&ion  of  Montecuculi  and 
the  prince  o‘  Orange,  nor  the  lofs  of  Bonne.  'Phis  junc¬ 
tion,  and  the  declaration  of  Spain,  obliged  the  armies  of  . 

France  to  abandon  the  three  provinces  with  Hill  more  rapi¬ 
dity  than  they  had  conquered  them.  The  triumphal  arch 
at  St  Dennis  was  hardly  erected  as  a  monument  of  Louis’s 
victories,  before  the  fruits  of  thofe  victories  were  rdinquifh- 
ed.  In  a  word,  the  parliament  of  En  land  would  no  long¬ 
er  fuffer  Charles  to  be  the  mercenary  tool  of  France  ;  the 
late  ill  fupcefs  cooled  the  ele&or  of  Cologne  and  the  bifhop 
o^JVTunfter  in  their  friendftiip  ;  and  Louis,  fen  Taken  by  all 
his  allies,  found  himfelf  under  the  neceffity  of  maintaining 
fingly  a  war  againfl  the  empire,  Spain,  and  the  United  Pro¬ 
vinces.  S4 

From  that  time  the  United  Provinces  have  been  diflin- State  of  the 
guifhecl  among  the  European  nations  as  a  very  con  fide  rablertPft(  he  ro 
maritime  and  commercial  power.  Their  conne&ion  with^e  Pre*ent 
Britain  by  the  Revolution  in  1688,  when  William  III. time’ 
ftadtholder  of  Holland  became  king  of  this  ifiand,  brought 
on  a  much  dofer  conne&ion  between  the  two  nations  than  had 
ever  taken  place  before.  By  means  of  this  connection,  Wil¬ 
liam  formed  a  plan  of  humbling  his  great  adversary  Louis 
XIV.  who  had  fo  lately  brought  his  country  to  the  verge 
of  ruin.  For  this  purpofe  he  renewed  the  war  in  2689, 
and  commanded  the  army  in  perfon.  However,  he  was 
overmatched  by  the  abilities  of  Luxemburg  the  French  ge- 
general ;  who  oppofed  him,  and  obliged  him  to  conclude  a 
peace  in  1697.  His  enmity  to  ti  e  French  king,  however, 
was  not  yet  extinguifhed.  [  lie  remaining  part  of  his  life 
he  employed  in  forming  the  moil  powerful  confederacy 
4  R  againit 
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United  againft  that  monarch  ;  and  fo  much  was  he  wrapped  in  this 
Province  .  proje(c^  ^hat  even  in  his  dying  moments  it  feemed  to  pre- 
♦  sT^T  va^  ovei‘  every  other  conffderation*.  His  meafures,  however, 
339, were  adopted  by  bis  fuccefTor  Queen  Anne  ;  and  the  French 
340.  '  monarchy  had  nearly  funk  under  the  united  efforts  of  the  for¬ 

ces  of  Britain,  Holland,  and  Germany,  headed  by  the  experi¬ 
enced  generals  Marlborough  and  Eugene.  But  at  laft  the 
whole  plan  was  difconcerted  by  a  revolution  in  the  Britifh 
mi; miry  ;  the  Dutch  were  disappointed  in  the  moment  of 
their  expectations,  and  obliged  to  content  to  the  peace  of 
Utrecht,  which  left  them  e a 00 led  to  the  attempts  of  France 
rs  much  as  ever.  A  barrier  composed  of  a  great  number 
of  fortified  towns  was  indeed  granted  them  ;  but  barriers  of 
this  kind  are  a  flender  defence  again  ft  the  modern  improve¬ 
ments  in  war.  In  the  war  of  1739,  thefe  towns  were  taken 
one  after  another  by  Marfhal  Saxe,  v/lio  thus  revenged  the 
exploits  of  tl  e  duke  of  Marlborough  ;  while  the  Dutch  and 
Britifh  army,  commanded  by  the  late  duke  of  Cumberland, 
were  driven  from  place  to  place,  without  being  able  to  make 
one  fticcefsfui  effort  from  the  beginning  of  the  war  to  the 
end  of  it.  See  Britain,  n°  342 — 429. 

It  is  probable  that  the  bad  fuceefs  of  this  war  cooled  the 
r.ffe&ions  of  the  Dutch  towards  Britain  fo  much,  that  ever 
fmee  they  have  a&ed  rather  as  concealed  enemies  than 
friends.  In  the  war  of  1755,  their  attachment  to  France 
was  evident  ;  and  in  the  la  ft,  it  proceeded  to  fueh  an  height, 
as  to  oblige  the  Britifh  miuidry  to  declare  war  again  ft  them. 
The  iftue  of  this  war  is  ftill  frtfn  in  our  memories.  A  finale 
naval  engagement  was  the  only  event  of  confequence  that 
took  place,  and  fhowed  that  both  were  formidable  antago- 
nifts  to  each  other. 


This  war  was  undertaken  in  oppofition  to  the  \yi flies  of 
the  ftadthclder,  who  having  been  maintained  in  his  preroga¬ 
tives  chiefly  by  the  powerful  influence  of  Britain  and  Prul- 
fia,  could  have  no  motive  for  making  a  rupture  with  the 
court  of  London.  The  fnbfequent  tranfa&ions  of  the  States- 
general  have  been  related  under  other  articles  (fee  Prussia 
and  Revolution).  Having  deferted  the  grand  alliance 
f  ormed  again  ft  the  difturbers  of  the  peace  of  Europe,  and 
the  office  of  the  ftadtholder  being  abolilhed,  the  Dutch  re¬ 
public,  under  the  name  of  an  ally ,  is  now  in  reality  little 
better  than  a  province,  of  France.  The  confequence  of  this 
alliance  is  what  might  have  been  expe&ed.  The  Britifh 
government,  obliged  to  attack  its  enemies  wherever  it  might 
find  tht'm,  commenced  hoftilities  againft  the  United  Pro¬ 
vinces,  and  in  the  compafs  of  a  very  fhort  period  wrefted  from 
them  their  moft  valuable  Doffeflions  both  in  the  eaftern  and 
85  in  the  weftern  world. 

Climate,  The  feven  United  Provinces  being  in  great  part  furround- 
^c.  of*  the  ect  py  t]ie  lying  low",  and  abounding  in  marfhes,  have  a 
ProvF  damp  anc*  ttnwholelome  air.  Rains  and  fogs  are  frequent ; 

°  9‘  and  the  gout,  feurvy,  rheumatifm,  and  agues,  very  common 

and  difficult  of  cure.  The  effe&s  of  human  induftry  here 
are  wonderful  in  the  dykes  and  dams  ere&ed  for  defending 
the  country  againft  the  inundations  of  the  fea,  and  in 
"  ditches,  canals,  mills,  and  fluices,  for  draining  the  marfhes. 
The  quantity  of  grain  produced  is  not  infficient  for  home 
confumplion  ;  but  the  paftures  in  the  marfhes  are  fo  rich, 
that  they  can  (pare  a  great  deal  of  butter  and  cheefe  for  ex¬ 
portation.  They  have  alio  a  good  breed  of  fheep,  wliofe 
wool  is  highly  valued.  There  ia  turf,  madder,  tobacco,  fome 
fruit,  and  iron  ;  but  all  the  pit-coal  and  timber  ufed  in 
this  country,  and  indeed  moft  of  the  neeefiaries  of  lire,  are 
imported.  All  the  provinces  either  lie  upon,  or  communi¬ 
cate  with,  the  North  Sea,  by  means  of  that  called  the  Zuy - 
der,  or  South  Sea  ;  which  was  formed  partly  by  the  Rhine’s 
right  branch,  then  increafed  by  the  Vecht,  which  has  now 
another  outlet,  overflowing  the  low  fwampy  grounds  thro’ 


which  it  paiTed  ;  and  partly  by  the  fea,  in  the  13th  century,  Unite* 
breaking  in,  and  overflowing  a  large  tra£l  of  ground  conti-  ProvLce». 
guous  to  that  before  laid  under  water  by  the  Rhine.  The 
principal  rivers  are  the  P.hine,  the  Meufe,  the  Scheld, 
and  tiie  Vecht.  The  fir  ft  is  divided  into  feveral  bran¬ 
ches,  one  of  which  joins  the  Old  Kiel,  and  alter  that  falls 
into  the  Znyder  Sea  ;  another  named  the  Leek,  at  die  vil- 
laye  of  Krimpen,  mingles  with  the  Meufe;  a  third,  called 
the  Crooked  Rhine,  is  branched  out  at  Leyden  into  canals, 
of  which  one  runs  into  the  lake  of  Haerlem,  and  another  lofes 
itfclf  in  the  fand  hills  between  Catwyk  on  Rhine,  and 
C^tvvyk  on  the  fea  ;  and  a  fourth,  called  the  IVaciJ,  falls  into 
the  Meufe  over-againjft  Workum.  The  Meufe,  after  dividing 
itfelf  into  two  branches,  and  again  unitinrr  thefe,  falls  into 
the  North  Sea  below  Rotterdam.  The  Scheld  below  Ant¬ 
werp  divides  itfelf  into  two  branches,  called  the  Weflern  and 
Eajlern  Scheld ;  the  firfi  feparating  Flanders  from  Zealand  ; 
and  the  other,  running  north  by  Bergen  op-Zoom,  and  af¬ 
terwards  eaft,  between  the  iflands  of  Beveland  and  Sdiowen, 
falls  into  the  fea  a  little  below.  The  Vecht  runs  from  eaft 
to  weft  throu  gh  the  province  of  OveryffVl,  and  falls  into  the 
Zuyder  Sea.  i  here  are  many  fmallei  rivers  tlr.-t  join  thefe* 
and  a  vaft  number  o t  canals  ;  yet  there  are  few  good  har¬ 
bours  in.  the  provinces  The  beft  are  thole  of  Rotterdam, 
Helvoetflnys,  and  Flufhing.  As  to  the  harbour  of  Ainffer- 
dam,  it  is  indeed  one  of  the  largeft  and  fafeft  in  Europe;  but 
there  is  a  bar  at  the  entrance  of  it,  over  which  large  vefTels 
cannot  pais  without  being  lightened  or  unloaded.  There 
are  no  mountains  in  thefe  provinces  ;  andjthe  only  lake,  pro¬ 
perly  fo  called,  is  that  of  Haerlem..  The  pro  voices  are  ex¬ 
tremely  well  cultivated,  and  very  populous  ;  eloecially  that 
of  Holland,  which,  in  this  refpedL  perhaps  has  not  its  equal 
in  the  univeri'e.  i  he  towns  are  very  agreeable,  being  kept 
clean,  and  having  canals  in  the  middle  of  the  ftreets,  planted 
with  trees.  The  number  of  inhabitants  is  computed  at 
about  2,coo,ooo.  'i'he  animals  here  -ire  much  the  fame  as 
irt  England  ;  but  their  horfes  and  horned  cattle  are  of  a  lar¬ 
ger  fize.  Storks  build  and  hatch  on  their  chimneys  ;  but, 
being  birds  of  paffage,  they  leave  the  country  about  the 
middle  of  Auguft,  with  tiicjr  young,  and  return  the  Febru¬ 
ary  following.  It  is  faid  there  are  fome  wild  boars  and 
wolves  here  ;  and  that  neither  oyfters  nor  herrings  are  to 
be  found  upon  the  coaft  ;  but  of  other  £(h  they  have  the  fe- 
veral  lorts,  both  in  therrfeas  and  rivers* that  we  have  in  Bri¬ 
tain.  S6 

The  cftabliflied  religion  here  before  the  Revolution  was  Religion# 
the  Prcfbyterian,  or  Calvinilin  :  none  but  Prefbyterians  were 
admitted  into  any  office  or  pod  in  the  government,  except¬ 
ing  the  army  all  religions  and  ferfts,  however,  were  tolera¬ 
ted,  and  had  their  tefpedive  meetings  or  aflemblies  for  pub¬ 
lic  worfhip,  among  which  the  Papifts  and  Jews  were  very  nu¬ 
merous.  Since  the  late  alliance  with  France,  no  particular 
religion  is  eftablifhed  ;  and  the  phlegmatic  Dutch  have 
drunk  deep  of  the  cup  of  infidelity,  mixed  by  tbeir  new  and 
volatile  allies. 

There  are  five  univerfities  in  the  provinces,  viz.  thofe  of 
Utrecht,  Leyden,  Franeker,  Groningen,  and  Harderwic  ; 
but  the  three  laii  are  inconfiderable.  The  diflentersin  Eng¬ 
land  often  fend  their  children  to  thefe  univerfities  for  edu¬ 
cation.  Before  the  Reformation  there  was  an  arehbifhop 
at  Utrecht,  who  had  for  his  fuflragans  the  bifhops  of  De¬ 
venter,  Groningen,  Middleburg,  Haerlem,  and  Le  warden 
The  language  here  is  a  dialed:  of  the  German,  but  French 
13  much  ipoken  by  the  better  fort,  .  87 

With  regard  to  the  commerce  of  this  country,,  their  Eaft  Commeitfj 
India  company  had  the  monopoly  of  the  hue  fpices  for  more&c* 
than  100  years,  and  was  long  the  moft  opulent  and  power¬ 
ful  of  any  in  the  world.  Though  the  country  itfelf  pro¬ 
duces 
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Jnces  very  few  things,  yet  almoll  3.11  the  piod’.fls  and. 
commodities  of  the  qlobe  may  be  found  here,  nearly  as 
cheap  as  in  the  countries  where  they  are  made  or  produced. 
A  vafl  variety  of  manufactures  are  carried  on  in  the  pro¬ 
vinces,  and  with  extraordinary  fkill  and  diligence  ;  and  a 
great  number  of  hands  are  employed,  and  much  wealth  ac¬ 
quired,  by  the  herrimr,  cod,  and  whale  fiflieries.  No  na¬ 
tion  has  hitherto  equalled  them  in  the  curing  of  herrings  ; 
thofe  cured  at  Glalgow,  in  Scotland,  ate  thought  to  come 
neareft  to  them.  About  1  50  fail  were  annually  employed  in 
the  whale- fifhery,  and  about  200  in  the  herring.  The  pro¬ 
fits  of  the  latter,  in  a  good  year,  after  all  deductions,  were 
thought  to  amount  to  200,0:0  Holland  guilders.  The  prin¬ 
cipal  manufactures  here  are  thofe  of'  bnen,  paper,  and  earthen 
ware  or  all  forts.  Ship-building  alfo  employs  vail  numbers 
of  hands.  The  trade  of  this  country,  however,  upon  the 
whole,  has  long  been  declining  ;  owing  partly  to  a  decline  of 
their  ancient  parfnnony  and  induflry  ;  but  chiefly  to  the  im¬ 
provement  of  manufactures,  trade,  and  navigation,  in  other 
countries;  and  at  prelent  (1796)  it  is  almoft  annihilated. 

The  late  conflitution  was  fomcwliat  Angular.  Moll  of 
the  towns  in  the  feveral  provinces  are  little  republics,  whole 
deputies,  with  the-  nobility,  compofed  the  dates  thereof ; 
and  the  deputies  of  the  provinces,  in  like  manner,  compofed 
the  States-general.  Every  town  or  province  might  fend  as 
many  deputies  as  they  pleafed  to  the  affemblies  of  the  pro¬ 
vincial  itates,  or  States-general  ;  but  thofe  o!  each  town  or 
province  had  but  one  voice,  and  predded  by  turns.  No  re- 
iolution  taken  by  the  States-general  wa3  of  any  force  till 
confirmed  by  the  feveral  provinces.  rl  he  legiflative  power 
in  the  towns  was  veiled  in  the  lenates  ;  and  the  executive  in 
the  bnrgomaders,  fyndics,  &c.  1  he  dates  or  the  provinces 

were  ftyled,  Noble  and  Mighty  Lords  ;  but  thole  of  Hol¬ 
land,  Noble  and  Moll  Mighty  Lords:  and  the  States  general, 
High  and  Mighty  Lords,  or  the  LoMs  the  States  general  of 
the  United  Netherlands,  or  their  High  Mightinefles.  Be¬ 
sides  the  States-general,  there  was  alio  a  council  of  date, 
confiding  of  deputies  from  the  feveral  provinces,  making 
twelve  in  all  ;  or  which  Holland  lent  three  ;  Guelderland, 
Zealand,  and  Utrecht,  two  a-prnce  ;  and  Friefland,  Gronin¬ 
gen,  and  O very Ifel,  one.  In  this  council  every  deputy  pre¬ 
sided  a  week  by  turns,  and  the  dadtholder  had  a  decihve 
voice  when  the  votes  happened  to  be  equal,  1  he  principal 
affairvS  that  came  under  their  deliberation,  were  thole  rela¬ 
ting  to  the  army  and  finances.  The  itadtholder  was  alio 
president  of  the  dates  in  every  province,  but  had  no  Hat  in 
the  States-general.  One  didenting  voice  in  the  provincial 
dates  prevented  their  coming  to  any  refolution.  Sec  Stadt- 

HOLDER. 

Such  was  the  conditution  of  the  ieven  United  Provinces. 
They  are  now  employed  in  framing  for  themfelves  a  new 
ne,  upon  the  plan  dictated  to  than  by  their  mailers  tlie 
French. 

With  refpeCl  to  the  ?.d  mini  ft  ration  of  juftice  in  this  coun¬ 
try,  every  province  has  its  tribunal,  to  which,  except  in 
criminal  caies,  appeals  lie  from  the  petty  and  country  courts; 
and  it  is  faid,  that  julice  is  nowhere  didributed  with  more 
impartiality. 

The  taxes  in  theft*  provinces  are  fo  many,  and  fo  heavy, 
cfpecially  in  Holland,  chat  it  is  not  without  rcaion  afferted, 
that  the  only  thing  that  has  e leaped  taxation  there  is  the 
r ic  they  breathe.  The  ordinary  revenues  of  the  republic 
are  computed  at  between  two  and  three  millions  Sterling 
annually.  Out  of  100  guildtus,  the  province  of  Holland 
contributes  58  ;  and  cordequently  above  one  hall  of  the 
whole  public  expences.  For  the  encouragement  of  ti'ade, 
the  duties  on  goods  and  mcrchandife  are  faid  to  be  exceed¬ 
ing  low, 


With  refpefl  to  their  land-forces  in  time  or  peace,  they  United 
feldom  exceed  40,: 00,  and  very  often  fall  (hurt  of  that  num-  t>rovinccs 
ber.  They  employ  a  great  many  foreigners  in  their  fervice;Up;vLfiry, 

and  in  time  of  war  hire  whole  regiments  of  Geimans.  Their - v- — u 

navy,  were  they  to  enter  heartily  into  any  war,  could  foon  9° 
be  made  formidable,  as  they  have  always  va'l  quantities  T 

timber  prepared  for  building  lhips,  and  great  numbers  ofjan(j# 
fliip  carpenters  and  mariners.  It  is  under  the  direction  of 
the  five  admiralty  colleges,  who,  to  defray  the  charges  there- 
of,  levy  the  duties  011  exports  and  imports.  91 

As  to  the  character  of  the  Dutch,  the  boors  or  hufband-  Character, 
men  are  induftrious  enough,  but  heavy,  and  flow  of  under- 
handing.  the  feamen  are  a  plain,  blunt,  but  rough,  iurly, 
and  ill-mannered  iort  of  people.  Their  trade  (men  are  lome- 
thing  (harper,  and  make  ufe  of  all  their  lkill  to  take  advan¬ 
tage  of  thole  they  deal  with.  Every  clafs  of  men  is  ex¬ 
tremely  frugal.  All  appetites  and  paffions  run  lower  and 
cooler  here  than  in  other  countries,  avarice  excepted.  Quar¬ 
rels  are  very  rare  ;  revenge  is  feldom  heard  of ;  and  jeaioufy 
fcarceiy  ever  known.  It  is  very  uncommon  for  any  oi  them 
to  be  really  in  love,  or  even  to  pietend  to  it;  nor  do  the 
women  feein  to  care  whether  they  are  or  not.  People  con¬ 
vene  pretty  much  upon  a  level  here  ;  nor  is  it  ealy  to  diftiu- 
guifli  tlie  man  from  the  mailer,  or  the  maid  from  the  mi- 
flrefs,  fuch  liberties  do  they  allow  their  fervants,  or  rather  are 
obliged  to  allow  them  ;  for  they  may  not  be  llruck  or  cor¬ 
rected  by  them,  but  the  difpute  mud  be  left  to  the  magi- 
llrate.  The  Dutch  are  tall  and  ftrong  built ;  but  both  men 
and  women  have  the  groflell  fhapes  that  are  to  be  met  with 
anywhere.  Their  garb,  except  among  the  officers  of  the 
army  and  fome  few  others,  is  exceeding  plain,  and  the  fashions 
change  as  feldom  as  in  Spain.  The  men  are  addicted  to 
drinking,  which  fome  think  ueceflary  in  this  foggy  air,  both 
for  their  health  and  the  improvement  of  their  underftand- 
ings.  Among  their  diverfions,  that  of  floating  in  winter  is 
one  of  the  chief.  It  is  amazing  to  fee  the  crowds  in  a  hard 
l rod  upon  the  ice,  and  their  great  dexterity  in  fkatfrig  ; 
both  men  and  women  darting  along  with  inconceivable  ve¬ 
locity.  The  Dutch  are  remarkable  for  their  cieanlinefs  : 
nothing  can  exceed  the  neatnels  of  their  homes,  towns,  and 
Many  of  them  have  diilinguifhed  themfelves  by 
learning,  aad  iome  even  by  their  wit  and  ingenuity  ; 
witnefs  Eralmus,  Grotius,  &c.  The  Dutch  excel  alfo  in 
painting  and  engraving  ;  and  fome  of  them  have  been  no 
contemptible  datnaries. 

UN  I  TV,  in  poetry.  There  are  three  unities  to  be  ob- 
ferved,  viz.  the  unity  of  a&ion,  that  of  time,  and  that  of 
place.  In  the  epic  poem,  the  great,  and  almod  the  only, 
unity,  is  that  of  the  action.  Some  regard  indeed  ought  to 
be  had  to  that  of  time  ;  for  that  of  place  there  is  no  room. 

The  unity  of  character  is  not  reckoned  among  the  unities. 

See  Poetry,  Part  II.  SeTt.  3. 

UNIVERSAL,  fomething  that  is  common  to  many 
tilings  ;  or  it  is  cne  thing  belongin  r  to  many  or  all  things. 

UNIVERSE,  a  collective  name,  lignifying  the  whole 
world  ;  or  the  aflemblage  of  heaven  and  earth,  with  all  things 
therein.  See  Astronomy  and  Geography. 

UN  I VE  RSI  I  V,  is  the  name  of  a  corporation  formed 
for  the  education  of  youth  in  the  liberal  arts  and  fciences, 
and  authorized  to  admit  fuch  as  have  ftudied  in  it,  to  cer¬ 
tain  degrees  in  different  faculties,  which  not  only  ferved  as 
ceitilicates  of  proficiency  in  feience,  but  alfo  confer  on  thole 
who  obtain  them  conliderable  privileges  within  the  univer¬ 
sity,  as  well  as  fome  rank  in  the  flate  without  it.  Univer- 
lities  generally  comprehend  within  them  one  or  more  col¬ 
leges  :  but  this  is  not  always  the  cafe-;  for  the  univerlity  of 
St  Andrew’s  was  in  being  before  either  ot  its  colleges  was 
founded,  and  it  would  continue  in  being  v/ith  all  its 
4  R  2  pri- 
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U;  ivcrfity,  privileges  though  botli  its  colleges  were  levelled  with  the 

Tn  every  univerfity  with  which  we  are  acquainted,  there 
are  four  faculties,  viz.  Theology ,  Law,  Phyfic ,  and  the  Arts 
and  Science s,  comprehending  mathematics,  natural  and  mo¬ 
ral  philofophy,  &c.  ;  and  in  Oxford,  Cambridge,  and  foine 
other  univerfities,  Mafic  is  confideied  as  a  fifth  faculty.  In 
each  of  thefe  there  arc  two  degrees,  thofe  ot  Bachelor  and 
DoBor  ;  for  though  in  the  univerfities  of  Great  Britain  ^nd 
Ireland  we  have  no  fueh  degree  as  Doctor  In  Arts  and  Sci . 
cnees,  our  Mafler  of  Arts  aniwers  to  the  degree  of  DoBor  in 
Philofophy ,  which  is  conferred  by  many  of  the  univerfities 
on  the  continent. 

Univerfities  in  their  prefent  form,  and  with  their  prefent 
privileges,  are  inftitutions  comparatively  modern.  They 
fprang  from  the  convents  of  regular  clergy,  or  from  the 
chapters  of  cathedrals  in  the  church  of  Rome,  where  young 
men  were  educated  :or  holy  orders,  in  that  dark  period  when 
the  clergy  poffeffed  all  the  little  erudition  which  was  left  in 
Europe.  Thefe  convenes  were  feminarics  of  learning  pro¬ 
bably  from  their  firft  inftitution  ;  and  we  know  with  cer¬ 
tainty,  that  in  Old  Aberdeen  there  was  a  monaltery  in 
which  youth  were  inftru&ed  in  theology ,  the  canon  law,  and 
the  fchool philofophy ,  at  leal!  2CO  years  before  the  univerfity 
and  King’s  College  were  founded.  The  fame  was  doiiht- 
lefs  the  cafe  in  Oxford  and  Cambridge,  and  probably  in  eve¬ 
ry  town  in  Europe  where  there  is  now  a  univerfity,  which 
has”  any  claim  to  be  called  ancient  ;  for  it  was  not  till  the 
more  eminent  of  the  laity  began  to  fee  the  importance  of 
literature  and  fcience,  that  univerfities  diftindl  from  convents 
were  founded,  with  the  privilege-of  admitting  to  degrees, 
which  conferred  fomc  rank  in  civil  fociety.  Thefe  univer- 
iities  have  long  been  confidered  as  lay  corporations  ;  but  as 
a  proof  that  they  had  the  ecclefiaftical  origin  which  we  have 
affigned  to  them,  it  will  be  fuffieient  to  obferve,  that  the 
Pope  arrogated  to  himfelf  the  right  of  veiling  them  with  all 
their  privileges  ;  and  that,  prior  to  the  Reformation, "every 
univerfity  in  Eurooe  conferred  its  degrees  in  all  the  facul¬ 
ties  by  authority  derived  from  a  papal  bull. 

It  is  perhaps  no  improbable  tonjefture,  that  the  church 
of  Rome  derived  her  idea  of  academical  honours  from  the 
Jews,  among  whom  literary  diftin£tions  extremely  limilar 
lub filled  before  the  nativity  of  our  Saviour.  Among  them, 
the  young  iludent,  with  refpedl  to  his  learning,  was  called 
a  difciple  ;  from  his  minority  a  junior  ;  and  the  chofen  or  elec¬ 
ted,  on  account  of  his  ele&ion  into  the  number  of  ditciples. 

\  When  he  had  made  fome  progrefs  in  knowledge,  and  was 

deemed  worthy  of  a  degree,  he  was  by  impofit’on  of  hands 
made  a  companion  to  a  Rabbi ,  the  perfon  who  officiates 
vsfing  this  form,  I  ajfociate  thee ,  or,  Be  thou  affociated  ;  and  as 
foon  afterwards  as  he  was  thought  worthy  to  teach  others, 
the  ajfociate  was  raifed  to  the  rank  of  Rabbi.  Whether  this 
procefs  fuggefted  the  idea  or  not,  it  has  certainly  fome  re- 
lemblance  to  that  by  which  a  young  man  in  our  univerfities 
paffes  through  the  degree  of  Bachelor  to  that  of  M after  of 
Arts  or  DoBor. 

The  moft  ancient  univerfities  in  Europe  are  thofe  of  Ox¬ 
ford,  Cambridge,  Paris,  Salamanca,  and  Bologna  ; 
and  in  the  two  Engliih  univerfities,  the  firft  founded  colle¬ 
ges  are  thofe  of  Univerfity ,  Baliol ,  and  Merton ,  in  the  for¬ 
mer,  and  St  * Peter's  in  the  latter.  Oxford  and  Cambridge, 
however,  were  univerfities,  or,  a?  they  were  then  called,  Jlu - 
dies,  fome  hundreds  of  years  before  colleges  or  fchools  were 
built  in  them  ;  for  the  former  fiourifhed  as  a  feminary  of 
learning  in  the  reign  of  Alfred  the  Great,  and  the  other, 
could  we  believe  its  partial  partizans,  at  a  period  ftill  earlier. 
The  univerfities  of  Scotland  are  four,  St  Andrew’s,  Glas¬ 


gow,  Aberdeen,  and  Edinburgh.  In  Ireland  there  is  Univerfity 
but  one  univerfity,  viz.  that  of  Dublin,  founded  by  Queen  l! 
Elizabeth,  and  very  richly  endowed.  t  Voca*‘ 

_  An  idle  controverly  has  been  agitated,  whether  the  con- 
ftitution  of  the  Englifh  or  of  the  Scotch  univerfities  be  beft 
adapted  to  anfwer  the  ends  of  their  inflitution  ;  and,  as 
might  be  expected,  it  has  been  differently  decided,  accord¬ 
ing  to  the  partialities  of  thofe  who  have  written  on  the  fub- 
je&.  Were  we  to  hazard  our  own  opinion,  we  ftiould  fay, 
that  each  has  its  advantages  and  difadvantages  ;  and  that 
while  the  En  liih  univerfities,  aided  by  their  great  fchools, 
to  which  we  have  nothing  that  can  be  compared,  are  un- 
qiteftioftably  fitted  to  carry  their  young  members  farthefi  in 
the  knowledge  of  the  learned  languages,  the  mode  of  teach¬ 
ing  in  our  own  univerfities  is  better  adapted  to  the  promo¬ 
tion  of  arts  and  fciences,  and  the  communication  of  that 
knowledge  which  is  of  moft  importance  in  adlive  life. 

Un iv rushy -Courts ,  in  England.  The  \ wo  univerfities 
enjoy  the  foie  jurifdi&iori,  in  exclufion  of  the  king’s  courts, 
over  all  civil  actions  and  fuits  whatfoever,  where  a  icholar 
or  privileged  perfon  is  one  of  the  parties  ;  excepting  in  fuch 
cafes  where  the  right  of  freehold  is  concerned.  And  then 
by  the  univerfity  charter  they  are  at  liberty  to  try  and  de¬ 
termine,  either  according  to  the  common  law  of  the  land,  or 
according  to  their  own  local  cuftoms,  at  their  diferetion  ; 
which  has  generally  led  them  to  carry  on  their  procefs  in  a 
courie  much  conformed  to  the  civil  law. 

This  privilege,  fo  far  as  it  relates  to  civil  caufes,  is  exerci- 
fed  at  Oxfoyd  in  the  chancellor’s  court ;  the  judge  of  which 
is  the  vice-chancellor,  his  deputy,  or  affeffor.  From  his  len¬ 
ience  an  appeal  lies  to  delegates  appointed  by  the  congrega¬ 
tion  ;  from  thence  to  other  delegates  of  the  houfe  of  convo¬ 
cation  ;  and  if  they  all  three  concur  in  the  fame  fenter.ee,  it 
is  final,  at  leaft  by  the  ftatutes  of  the  univerfity,  according 
to  the  rule  of  the  civil  law.  But  if  there  be  any  difcordance 
or  variation  in  any  of  the  three  lentences,  an  appeal  lies  in 
the  laft  refort  to  judges  delegates  appointed  by  the  crown, 
under  the  great  feal  in  chancery. 

As  to  the  jurifdi&ion  of  the  univerfity"  courts  in  criminal 
matters,  the 'chancellor’s  court  at  Oxford,  and  probably  alfo 
that  of  Cambridge,  hath  authority  to  tiy  all  offences  or  mif- 
demeanors  under  the  degree  ot  treafon,  felony,  or  mayhem; 
and  the  trial  of  treafon,  telony,  and  mayhem,  by  a  particu¬ 
lar  charter,  is  committed  to  the  univerfity  jurifdi&ion  in  ano¬ 
ther  court,  namely,  the  court  of  the  lord  high  fteward  of  the 
univerfity. 

The  procefs  of  the  trial  is  this.  The  hi  ^h  fteward  iffues 
one  precept  to  the  fheriff  of  the  county",  who  thereupon  re¬ 
turns  a  panel  of  18  freeholders;  and  another  precept  to  the 
bedells  of  the  univerfity,  who  thereupon  return  a  panel  of 
18  matriculated  lay  men,  iaicos  privilegio  univerjitatis  gau- 
dentes  :  and  by  a  jury  formed  de  medietate ,  half  of  freehold¬ 
ers  and  half  matriculated  perfons,  is  the  indi&ment  to  be 
tried  ;  and  that  in  the  guildhall  of  the  city  ot  Oxford.  And 
if  execution  be  neceffary  to  be  awarded  in  coniequenee  of 
finding  the  party  guilty,  the  fiieriff  of  the  county  inuft  exe¬ 
cute  the  univerfity  procefs  ;  to  which  lie  is  annually  bound 
by  an  oath. 

VOCABULARY,  in  grammar,  denotes  the  coile&ion 
of  the  words  ot  a  language,  with  their  fig nifi cations,  other- 
wife  called  a  diBionary ,  lexicon,  or  nomenclature.  See  Dic¬ 
tionary. 

A  vocabulary  is  properly  a  fmaller  kind  of  di&ionary, 
which  does  not  enter  io  minutely  into  the  origin  and  diffe¬ 
rent  acceptations  of  words. 

VOCAL,  fomething  that  relates  to  the  voice  or  fpeech 
thus  vocal  mufic  is  that  fet  to  words,  efpecially  verfes,  and 

to 


Volar  ile. 


VOL  [ 

Vocative  to  be  performed  by  the  voice  ;  in  contradidin&ion  to  in- 
ftrumental  mufic,  compofed  only  for  inftruments,  without 
,  fingin:^. 

VOCATIVE,  in  grammar,  the  fifth  date  or  cafe  of  nouns. 
See  Grammar. 

VOETIUS  (Gifbert),  an  eminent  divine  of  the  16th 
century,  was  profefior  of  divinity  and  the  Oriental  tongues 
at  Utrecht,  where  he  was  alfo  minifler.  He  aflifted  at  the 
fynod  of  Dort  ;  and  died  in  1676,  aged  87.  He  wrote  a 
great  number  of  works  ;  and  was  the  declared  enemy  of 
Des  Cartes  and  his  phiiofophy.  His  followers  are  called 
V oetians . 

Voetius  had  two  fons,  Daniel  and  Paul ,  who  alfo  wrote 
feveral  works.  John  Voetius ,  the  fon  of  Paul,  was  doc¬ 
tor  and  profeffor  of  law  at  Herborn  :  he  wrote  a  commen¬ 
tary  on  the  Pandc&s,  which  is  eileemed,  and  other  works 
on  law. 

VOICE,  a  found  produced  in  the  throat  and  mouth  of 
an  animal,  by  an  apparatus  of  inflruments  for  that  purpofe. 

Voices  are  either  articulate  or  inarticulate.  Articulate 
voices  are  thofc  whereof  feveral  coufpire  together  to  form 
fome  aflemblage  or  little  fyftem  of  founds :  fuch  are  the 
voices  exprefiing  the  letters  of  an  alphabet,  numbers  of  which 
joined  together  form  words.  Inarticulate  voices  arc  fnch 
as  are  not  organised,  or  affembled  into  words  ;  luch  is  the 
barking  of  dogs,  the  braying  of  afles,  the  hilling  of  ferperits, 
the  bilging  of  birds,  Sc c. 

The  formation  of  the  human  voice,  with  all  the  varieties 
thereof  obferved  in  fpeech,  mufic,  See.  makes  a  very  curious 
article  of  inquiry  ;  and  the  apparatus  and  organifm  of  the 
parts  adminiflering  thereto,  is  fomethiug  exceedingly  fur- 
priling.  Thofe  parts  are  the  trachea  or  wind-pipe,  through 
which  the  air  paffes  and  repaffes  into  the  lungs  ;  the  larynx, 
which  is  a  fhort  cylindrical  car  al  at  the  head  of  the  trachea; 
and  the  glottis,  which  is  a  little  oval  cle't  or  chink  left  be¬ 
tween  two  femicircular  membranes  11  retched  horizontally 
withinftde  the  larynx  ;  which  membranes,  though  capable 
of  joining  clofe  together,  do  generally  leave  an  interval,  ei¬ 
ther  greater  or  lefs,  between  them,  called  the  glottis.  A 
particular  defeription  of  each  part  may  be  ieen  in  Anato¬ 
my,  Part  IV.  Se£t.  5. 

Voice,  in  grammar,  a  circumftance  in  veibs,  whereby 
they  come  to  be  confidered  as  either  active  or  paflive,  /.  e* 
either  exprefiing  an  a&ion  imprelfed  on  another  fubjedt,  as, 
I  beat ;  or  receiving  it  from  another,  as,  I  am  beaten.  See 
Grammar. 

Voice,  in  matters  of  eletflion,  denotes  a  vote  or  fuffrage. 
Voice,  in  oratory.  See  Declamation  ;  Reading,  n° 
5.  ;  and  Oratory,  n°  129 — 131. 

VOLANT,  in  heraldry,  is  when  a  bird,  in  a  coat  of  arms, 
is  drawn  dying,  or  having  its  wings  fpread  out. 

VOLATILE,  in  phyfics,  is  commonly  11  fed  to  denote  a 
mixed  body,  whole  integrant  parts  are  cafily  difiipated  by 
fire  or  heat ;  but  is  more  properly  uted  for  bodies  whole 
parts  are  eafily  feparated  from  each  other,  and  difperfed  in 


Volatile  Alkali ,  in  the  new  French  nomenclature  am - 
mothaca ,  one  of  the  three  alkaline  falts.  It  confids,  as  Mr 
Berthollet  and  feveral  other  chemids  have  proved,  of  807 
parts  in  icoo  of  azot,  and  193  of  hydrogen.  Several  expe¬ 
riments,  publithed  by  Dr  Triedley,  led  the  way  to  this  ana- 
lyfis,  though  he  himfelf  did  not  fee  their  refult.  It  is  chief¬ 
ly  procurable  from  animal  fubflances  by  diftillation,  during 
which  procefs  the  azot  and  hydrogen  necellary  to  its  forma¬ 
tion  unite  in  proper  proportions;  it  is  not  however  procured 
pure  by  this  procefs,  being  mixed  with  oil  and  water,  and 
mo  Illy  faturated  with  carbonic  acid.  To  feparate  thefe  fub- 
fiarices,  it  is  fird  combined  with  an  acid,  the  muriatic  for  in- 
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itance,  and  then  difengaged  from  that  combination  by  the  Volatilifa- 
addition  of  lime  or  pitch.  In  its  greatdl  degree  of  purity 
it  can  only  exill  in  a  gaffeous  form,  at  lead  in  the  common 
temperature  of  the  atmofphere.  It  was  at  fird  obtained 
chiefly  from  urine,  and  was  therefore  called  fal  urina  ;  after¬ 
wards  from  horns,  efpecially  from  thofe  of  the  hart,  hence 
its  name,yb/  cornu  cervt,  “  hart's  110™.’’  See  Chemistry- 
Index. 

VOLATILISATION,  the  art  of  rendering  fixed  bo¬ 
dies  volatile*  or  of  refolving  them  by  fire  into  a  fine  fubtle 
vapour  or  fpirit  which  tafily  diiTipates  and  dies  away.  All 
bodies,  even  the  mod  fixed,  as  gold,  may  be  volatilifed,  cither 
of  themfelves,  or  with  the  admixture  of  fome  volatile  iubftance 
or  fpiiit,  by  diftillation  or  fublimation. 

VOLCANO,  a  name  given  to  burning  mountains,  or  to 
vents  for  fubterraneous  fires. 

The  number  of  volcanoes  with  which  we  are  at  prefent 
acquainted  is  very  confiderable,  not  much  lefs  than  100.  In 
Europe  there  are  ./Etna,  Vefuvius,  Hecla,  Stromboli,  Vul- 
cano;  in  Alia,  one  in  Mount  Taurus,  three  in  Kamtfchatkn, 
five  in  Japan,  two  in  the  Philippines,  and  a  great  number 
more  fcattered  through  the  iflands  in  the  South  Sea;  in  A- 
frica,  one  in  Fez,  one  in  the  ifiand  Bourbon,  one  in  Fuego, 
one  o:  the  Cape  Verd  iflands;  and  in  America  feveral  in  the 
Andes,  Morne  Garou  in  St  Vincent, and  two  difeovered  by 
Captain  Cook  on  the  wedern  coad  of  North  America.  There 
are  others,  but  thefe  are  bed  known. 

It  is  remarkable  that  all  the  volcanoes  with  which  we  are 
acquainted,  four  or  five  perhaps  excepted,  are  fituated  at  a 
fmall  didance  from  the  fee.  Mod  of  them  have  been  burn¬ 
ing  from  time  immemorial;  fome  lew  however  have  burd 
out  in  our  time.  Volcanoes  all  occupy  the  tops  of  moun¬ 
tains,  we  find  none  of  them  in  plains  ;  fome  of  them  indeed* 
which  are  fituated  in  the  ocean,  do  not  rife  much  above  the 
furface  ;  but  even  thefe  volcanoes  feem  to  be  the  apices  of 
mountains,  the  greater  part  of  which  are  covered  by  the 
fea.  The  fnbftanccS  ejedled  by  volcanoes  are  fixed  ?nd  inflam¬ 
mable  air,  water,  afhes,  pumice  dones,  fiones  that  have  under¬ 
gone  no  fuiion,  and  lava.  The  phenomena  which  take  place 
during  the  eruptions  of  volcanoes  have  been  fo  iailly  leicri- 
bed  already  in  the  articles  -ZEtn a,  Hecla,  Iceland,  and 
Vesuvius,  that  any  repetition  here  would  be  un  neceflary 
and  improper.  All  that  remains,  therefore,  is  to  explain  the 
caules  of  volcanoes,  or,  to  fpeak  more  properly,  to  menf  ion  the 
opinions  of  philosophers  concerning  the  caules'of  volcanoes  ; 
for  the  real  canfe,  we  are  afraid,  alter  all  that  has  been  done, 
remains  dill  unknown.  The  mod  elaborate  theory  that  has 
yet  appeared  is  that  of  M.  Houei  * 


i  x  *  Voyage 

According  to  him,  water  is  neceflary  for  the  formation  of  PlBurcf^uew 
volcanoes.  All  volcanoes  are  near  the  fea  ;  they  are  even 
extinguished  when  the  fea  retires  from  them,  for  we  can  dill 
perceive  the  craters  of  volcanoes  in  feveral  lofty  inland  moun¬ 
tains,  which  difeover  what  they  have  been  formerly.  He 
fuppofes  that  a  long  leries  of  ages  was  neceflary  for  the  for¬ 
mation  of  a  volcano,  and  that  they  were  all  formed  under  1 
the  furface  of  the  fea.  The  fird  explofion  which  laid  openSuppofed 
the  foundations  of  the  deep,  would  poffibly  be  preceded  by  nv:t.h°d  0 
an  earthquake.  1  he  waters  would  be  parted  by  a  vait  alioH> 
globe  of  burning  air,  which  would  iffue  forth  with  a  tre¬ 
mendous  noife,  opening  at  the  fame  time  a  large  and  wide 
vent  for  the  immenfe  flame  that  was  to  ollow  ;  and  which, 
as  it  iflued  from  the  bottom  of  the  fea,  would  be  Ipiead 
over  its  furface  by  the  fird  guds  of  wind  which  followed. 

A  fire  which  was  to  burn  through  thoufands  of  years,  could 
not  be  faint  or  feeble  when,  it  was  fird  lighted  up.  Its  fird 
eruptions  therefore  have  undoubtedly  been  very  violent,  and 
the  eje&ed  matter  very  copious.  For  a  long  leries  of  ages 
it  would  continue  to  difeharge  torrents  of  lava  from  the 
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Vole  mo .  t/0foni  Gf  {ts  native  earth;  and  its  hid  crater  would  be  eom- 
p0fe(i  0r  the  fragments  of  the  fame  eai'th. 

Thus,  according  to  our  author,  the  foundations  of:  the 
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burning  mountain  would  be  laid  in  the  bottom  ot  the  lea  ; 
and  even  then  it  would  have  an  hollow  enp  or  crater  oil  the 
top  fimilar  to  that  which  is  to  be  Found  on  all  volcanoes  at 
prefent.  But  the  queilion  now  very  naturally  occuis,  by 
what  means  was  the  internal  fire  prefer ved  from  extinction 
by  the  waters  of  the  ocean,  which  mull  thus  have  been  in¬ 
cumbent  upon  it  ?  To  this  he  replies,  that  “  The  fire,  ha¬ 
ving  difpofed  the  fuhiiauces  in  fufion  to  make  an  eruption, 
next  laid  open  the  earth,  and  emitted  as  much  matter  as  it 
could  diicharge,  with  force  fuffieient  to  overcome  the  refin¬ 
ance  of  the  colum  n  of  water  which  would  oppofe  its  afeent; 
but  as  the  flrength  of  the  fire  diminifhed,  the  matter  dif- 
charged  was  no  longer  expelled  beyond  the  mouth  ;  but,  by 
accumulating  there,  foon  clofed  up  the  orifice.  Thus'  only 
fmall  orifices  would  be  le  t  fuffieient  for  giving  vent  to  the 
vapours  of  the  volcano,  and  from  which  only  imall  bubbles 
of  air  could  afeend  to  the  fuiface  of  the  water,  until  new 
eircumflances,  fucli  as  originally  gave  occalion  to  the  erup¬ 
tion  of  the  volcano,  again  took  pi  ice  in  the  bowels  o'-  the 
earth,  and  produced  new  eruptions  either  through  the  lame 
or  other  mouths.  The  appearance  of  the  fea  over  the  new 
formed  volcano,  in  its  Hate  of  tranquillity,  would  then  be 
fimilar  to  what  it  is  betwixt  the  iftands  of  Bafilizzo  and  Pa- 
riaria.  Columns  of  air- bubbles  are  there  afeending  at  the 
depth  of  more  than  30  feet,  and  burft  on  their  arriving  at  the 
iurface.  This  air  would  continue  to  difengage  it  felt  with  little 
dilfurbance  as  long  as  i:  iffues  forth  only  in  fnrdl  quantity, 
until,  at  the  very  inftant  of  explofion,  when  prodigious  quan¬ 
tities,  generated  in  the  burning  focus,  would  make  their  way 
all  at  once,  and  the  fame  phenomena  which  originally  took 
place  would  again  make  their  appearance.” 

A  volcano,  while  under  water,  cannot  a&  precifely  as  it 
does  in  the  open  air.  Its  eruptions,  though  equally  itrong, 
cannot  extend  to  fo  great  a  diilance.  The  lava  accumulates 
in  greater  quantity  round  the  crater ;  the. lands,  allies,  and 
pozzolano  are  not  carried  away  by  the  winds,  but  are  de- 
poiited  aionnd  its  edges,  and  prevent  the  marine  fubfiances 
which  are  driven  that  way  by  the  waters  from  entering. 
Thus  they  agglomerate  w  ith  thefe  bodies,  and  thus  a  pyra¬ 
midal  mount  is  formed  of  all  the  materials  together. 

In  this  manner  Mr  Houel  fuppofes  that  the  mountain 
was  gradually  raifed  out  of  the  fea  by  the  accumulation  of 
lava,  See.  at  every  eruption,  and  that  the  cavern  of  the  vol¬ 
cano  was  gradually  enlarged,  being  driven  down  into  the 
bottom  of  the  cavern  by  the  continued  a&ion  of  the  Hones 
which  the  volcano  is  conftantly  throwing  up  ;  that  it  was 
there  fufed,  and  at  lafl  thrown  out  at  the  top  of  the  moun¬ 
tain  to  accumulate  on  its  lidcs.  Mr  Houcks  opinion  about 
the  volcanic  tire  we  fh ail  give  in  his  own  words. 

“  We  cannot  form  any  idea  of  fire  fublffting  alone,  with¬ 
out  any  pabulum,  and  unconnected  with  any  other  principle. 
We  never  behold  it  but  in  conjunction  with  fome  other  bo¬ 
dy,  which  nouii  hes  and  is  continued  by  it.  The  matter  in 
fuiion,  which  Hues  from  the  focus,  is  but  the  incombultible 
part  of  that  which  nourifhes  the  lire,  and  into  the  bolom  of 
which  that  aCtive  principle  penetrates  in  fearch  of  pabulum. 
But  as  the  fire  aCts  only  in  proportion  to  the  facility  with 
which  it  can  diffolve  and  evaporate,  I  am  of  opinion,  that 
it  is  only  the  bottom  of  the  volcano  on  which  it  a£ts  ;  and 
that  its  a&ion  extends  no  farther  than  to  keep  thefe  fub- 
ftances  which  it  has  melted  in  a  constant  Hate  of  ebullition. 
That  fufible  matter  being  difeharged  from  the  mouth  of  the 
volcano,  and  hardening  as  it  is  gradually  cooled  by  the  ac¬ 
tion  of  the  air,  produces  that  fpecies  of  Hones  which  are  di- 
ftinguifhed  by  the  name  of  lavas .  This  lava,  even  when  in 
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the  focus,  and  in  a  (late  of  fluidity,  mull  alfo  poffefs  a  cer-  V  Icano. 
tain  degree  of  folidity,  on  account  of  the  gravity  and  den- 
i ity  of  its  particles.  It  therefore  oppofes  the  fire  with  a  de¬ 
gree  of  refinance  which  irritates  it,  and  requires,  to  put  it 
into  a  Hate  of  ebullition,  a  power  proportioned  to  the  bulk 
of  the  mafs. 

“  That  quantity  of  matter,  when  diflblved  by  the  aclion 
of  the  fire,  mail  conftantly  rtdemble  any  other  thick  fnb- 
llance  in  a  Hate  of  ebullition.  Small  explo lions  are  produ¬ 
ced  in  various  on*ts  over  the  fur  ace  of  every  fuch  fubilanee 
while  in  a  Hate  of  ebullition  ;  and,  by  the  burfting  of  thefe 
bubbles,  a  great  number  oi  imail  particles  are  Icattered 
around.  This  is  the  very  p roceis  carried  on  in  the  focus 
of  a  volcano,  though  on  a  fcale  immenfely  more  large  ; 
and  the  vail  explolions  there  produced  expel  every  body 
which  lies  in  their  way  with  the  utmoft  violence  ;  nor  is 
there  any  piece  of  lava  which  falls  down  from  the  npoer 
part  of  the  arch  of  weight  fuffieient  to  refill  this  violent 
centri  ugal  force.  6 

“  No  eftiinate  can  be  made  of  the  power  of  thefe  explo- Jncred ibis' 
lions,  bur  by  obferving  the  obftacles  they  overcome,  and  y^,r-c  e* 
what  enormous  bodies  are  raifed  up  and  thrown  to  an  inVpjoiionS4 
menfe  hei  -lit  and  diilance.  Such  vail  pieces  of  lava  are  to 
be  feen  on  the  top  of  Vefuvius  and  Lipari,  that  the  projec¬ 
tile  force  by  which  they  have  been  thrown  out  appears  al¬ 
together  incredible.  No  perfon  can  harbour  the  lead  fufpi- 
cion  of  their  having  been  laid  there  by  any  human  power  ; 
and  the  appearance  of  them  demon  Pirates  that  they  have  been 
ejedled  from  the  bottom  of  the  volcano,  not  in  a  Hate  of  hi- 
lion,  but  coherent  and  folid  A  piece  of  lava  lies  on  the 
top  of  Etna  of  more  than  a  cubic  fathom  in  bulk,  and 
whole  weight  therefore  cannot  be  lefs  than  16  tons.  What 
an  amazing  force  then  mull  it  have  required,  not  only  tp 
raife  this  enormous  mats  from  the  volcanic  focus,  but  to 
make  it  defciibe  a  oarabola  of  about  a  league  in  diameter 
after  it  had  come  out  of  the  crater  ? 

“  When  we  confider  how  much  the  vo’canic  focus  is  funk 
below  the  bafe  of  the  mountain,  that  the  mountain  itielf  is 
10,030  feet  high,  and  that  conlequently  there  mild 'have 
been  a  power  fuffieient  to  raife  fuch  a  mats  i  2,000  feet 
perpendicular,  the  boldell  imagination  nmit  be  loft  in  amaze¬ 
ment. — This  may  ferve  to  give  us  fome  idea  of  the  nature 
or  that  power  which  operates  in  the  foci  of  volcanoes  ;  a 
power  which  is  unknown  and  inconceivable,  and  may  jnltly 
be  reckoned  among  the  mylteries  of  nature.” 

The  pabulum  by  which  the  internal  fire  fs  fupported,  Mr 
Houel  thinks  to  be  fubllances  contained  in  the  mountain 
itfelf,  together  with  bitumen,  fulphur,  and  other  inflamma- 
ble  materials  which  may  from  time  to  time  flow  into  the  fo¬ 
cus  of  the  volcano  in  a  melted  Hate  through  fubterraneous 
dudls,  and  the  explolions  he  aferibes  to  water  making  its 
way  in  the  fame  manner.  The  water  is  converted  into 
fleam,  which  fills  the  cavern  and  pufhes  the  melted  lava 
out  at  the  crater  ;  this  opinion  is  corroborated  by  the  co¬ 
pious  fmoke  which  always  precedes  an  eruption.  But,  com¬ 
bined  with  the  water,  there  is  always  a  quantity  of  other 
fubllances,  whole  effects  precede,  accompany,  or  follow  the 
eruptions,  and  produce  all  the  various  phenomena  which  ^ 
they  display.  The  eruption  of  water  from  .Etna  in  the  iniptiJnd 
year  j  7  7  5  proceeded  undoubtedly  from  this  caufe.  The  wiyer  from 
fea,  or  lome  of  the  refervolrs  in  Etna  or  the  adjacent 
mountains,  by  fome  means  dilcharged  a  vail  quantity  ot  wa* 
ter  into  the  focus  of  the  volcano.  1  hat  water  was  inftantly 
refolved  into  vapour,  which  inftantly  filled  the  whole  cavern, 
and  iffued  from  the  mouth  of  the  crater.  As  foon  as  it 
made  its  way  into  the  open  atmofphere,  it  was  con  den  fed 
again  into  water,  which  ftreamed  down  the  Tides  of  the 
mountain  in  a  dreadful  and  deftruclive  torrent. 

Thus 
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Volcano.  Thus  we  have  given  a  view  of  Mr  HouePs  theory,  ac- 

- V - ;  cording  to  which  volcanoes  originally  began  at  the  bottom 

of  the  fea  ;  and  not  only  the  mountain,  but  all  the  adjoin¬ 
ing  country,  was  formed  by  fucceffive  eruptions.  It  is  rather 
a  theory  of  mountains  raifed  by  fubterraneous  heat  than  of 
volcanoes,  and  dees  not  attempt  to  explain  the  origin  of  the 
fire,  which  is  the  principal  difficulty;  neither  does  his  theory 
account  for  the  irnmenle  height  to  which  matters  are  fome- 
times  thrown  during  eruptions.  This  indeed  it  is  impoifble 
to  account  for,  without  fnppofing  that  the  rcfiflance  of  the 
air  is  dimlnifned.  The  exctfiive  oppofitiun  of  the  atmo- 
fphere  to  bodies  moving  with  very  great  degrees  oF  velocity 
lvs  been  taken  notice  of  under  the  article  Gunnery.  IF 
it  has  fo  much  effect  then  upon  folid  and  round  globes  of 
iron,  what  ought  it  to  be  on  irregular  mafles  of  rock,  or 
dreams  of  liquid  lava  ?  Ncverthelets,  in  the  great  eruption 
of  Vduvius  in  j  779,  Sir  William  Hamilton  informs  us,  that 
st  vnfi  dream  of  lava  was  projected  to  the  height  of  at  lea  It 
io.qoo  feet  above  the  top  of  the  mountain.  Had  the  air, 
refined  this  liquid  matter  as  it  does  a  cannon  ball,  it  mull 
have  been  da  died  in  pieces  a  knoll  as  loon  as  it  hiked  from 
the  crater.  Either  the  extreme  heat  of  the  lava,  therefore, 
or  fome  other  caufe,  mu  ft.  have  contributed  very  much  to  di- 
minifh,  or  rather,  in  a  manner  to  annihilate  the  refinance  of 
the  atmosphere  at  that  time.  As  for  the  lighter  materials, 
though  they  may  be  luppofed  to  be  carried  to  a  vnft  dif- 
ta nee  by  die  wind,  after  being  projected  to  a  great  height 
in  the  air,  it  is  inconceivable  how  their  motion  was  not  fud- 
denlv  flopped,  and  they  feat red  all  around  the  top  of  the 
volcano  by  the  violence  of  the  bind.  Snbltances  of  this 
kind,  when  quietly  carried  up  with  (moke,  will  indeed  f!v 
to  a  great  diftance  ;  for  we  are  affured,  that  the  afhes  of 
the  great  live  at  London  in  1666  were  carried  by  the  wind 
to  the  diflance  of  16  miles.  It  is  therefore  the  lefs  Incre¬ 
dible,  that  thofc  of  the  great  eruption  of  Vefiivina  in  1779 
fhould  be  carried  to  the  diilanee  of  100  miles,  as  we  arc  in- 
8  formed  was  the  cafe. 

To  account  for  the  volcanic  fire,  Dr  Woodward  and  o- 
thers  have  had  recourfe  to  the  hypothefisof  a  central  i  re,  to 
which  the  volcanoes  are  only  fo  many"  chimneys  or  f piracies. 
Dr  Hutton,  in  his  theory  of  the  earth,  adopts  the  lame  opi¬ 
nion  ;  but  as  it  did  not  immediately  concern  the  iuhjedt  of 
which  he. treated,  be  evades  any  queftfon  concerning  its  ori¬ 
gin,  by  declaring  birr-felf  fiati&fled  of  its  exillenoe  without 
ary  inquiry  into  its  origin. 

Others,  as  Dr  Lifter,  have  had  recourfe  to  the  well  known 
experiment  of  the  fermentation  of  fulphur  and  iron,  which  will 
take  fire  when  mixed  in  coniiderable  quantity,  and  rnoiden- 
ed  with  water.  Pyrites,  therefore,  which  aie  a  natural  mix¬ 
ture  of  theie  two  fubilances,  it  is  luppofed,  may  naturally 
give  rife  to  volcanoes.  Inftances  are  indeed  adduced,  which 
undeniably  prove  that  thefe  fubilances  will  lpont?reoufly 
take  fire  when  thrown  together  in  large  Leaps.  Of  this 


be  evident,  that  neither  pf  thefe  hypothefes  can  anfwer  the  Volcino, 
purpose.  The  central  fire  of  Dr  Woodward  and  others  is  ~  w-*— ^ 
a  caufe  too  magnificent  even  for  volcanoes.  If  any  fuch  fire  Volcanoes 
is  fuppofed,  we  mult  imagine  a  burning  globe  in  the  centre nor  o~ca- 
of  the  earth,  whole  heat  is  fuffieient  to  vitrify  the  mod  folid  done  l  by 
and  refractory  terrdlrial  fubilances.  But  of  what  dimen-cer't,u' 
fions  are  we  to  fuppofe  this  globe  ?  Is  it  one,  two,  three, 
lour,  or  more  thouiands  of  miles  in  diameter  ? — Very  large 
indeed  it  mud  be  ;  for  we  could  fcarce  fuppofe  that  (tones 
could  be  projected  even  from  the  depth  of  500  miles  into 
the  air.  But  even  this  iuppolition  is  inadmifitble ;  for  as  the 
fire  o‘  volcanoes  is  at  times  exceedingly  augmented  from 
fome  caufe  or  other,  were  this  caufe  general,  as  it  mull  be  in 
cafe  cl  a  burning  central  globe,  the  whole  number  of  volca¬ 
noes  exidin  r  on  earth  would  be  in  a  date  of  eruption  at 
once.  Belides,  il  we  were  to  fuppofe  a  burning  globe  of 
7000  miles  in  diameter  to  fuffer  the  lead  dilatation  through¬ 
out  its  vad  bulk,  which  trmd  be  the  undoubted  confequence 
of  an  augmentation  of  heat  from  any  unknown  caufe,  ail  the 
volcanoes  in  the  world  would  not  be  fufFicicnt  to  give  vein  to 
it,  thou  >h  they  fhould  fpout  orth  mediant  catara&s  or  lava 
for  centuries  together.  A  difiblution  of  the  whole  globe 
mud  therefore  undoubtedly  take  place;  and  though  we  fhould' 
leffen  the  diameter  of  our  burning  globe  by  1000  miles,  our 
difficulties  will  be  as  far  from  being  removed  as  before. 

Volcanic  fire,  therefore,  cannot  originate  from  any  ge¬ 
neral  collection  of  burning  materials  difperfed  throughout 
the  vad  ii.afs  of  lolid  earth  which  lies  betwixt  the  lurface 
and  the  centre.  All  the  volcanoes  at  prefent  in  an  aCtive 
date  would  not  be  Inch  a  vent  for  that  fire  as  a  tobacco- 
pipe  would  be  to  a  glafs  houfe  furnace.  Wc  mud  have  re¬ 
courfe  then  to  fome  operation  by  which  we  know  that  na- 
tu~e  can  kindle  and  extinguilli  «  res  occafionahy  ;  and  if  we 
can  fuppofe  fuch  an  operation  to  take  place  in  the  bowels 
of  the  earth,  wc  may  then  reafonably  conclude,  that  we 
have  diicovered  a  caufe  adequate  to  the  production  of  vol- 
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we  have  a  remarkable  example  in  the  following  anecdote. 

*  — «  A  covetous  copperas  maker  at  Deptford  having  bought 
up  all  the  pyrites  he  could  find,  in  order  to  ruin  the  trade 
of  his  neighbours,  colle&ed  a  vad  quantity  below  a  (hade  in 
order  to  kcure  them  from  the  rain.  He  was  loon,  however, 
punilhed  for  his  avarice  ;  for  the  pyrites  began  to  fmoke, 
glowed  like  red-hot  coab,  and  melted  into  a  kind  of  vitri¬ 
fied  and  partly  mend  he  fubdance,  gricvoufly  annoying  the 
neighbourhood  for  a  long  time  with  the  iiilphureous  fleam 
they  e  mi  tied. 5  *  Beds  of  pyrites,  therefore,  taking  fire  in 

the  earth  by  means  of  a  fermentation,  occalioaed  by  water, 
are  now  generally  luppofed  to  be  the  caufe  of  volcanoes  ; 
and  the  obfervation,  that  volcanoes  are  generally  near  the 
fe:1,  is  thought  to  confirm  this  hypothefis. 

When  the  matter  is  properly  confide  red,  however^  it  mud 
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Such  a  caufe,  however,  cannot  be  pyrites 
phur,  or  nitre,  in  any  quantity  under  the  furface  of  the 
earth.  It  is  imoofftble  that  beds  o 
thou  funds  of  years  under  the  lam 
the  earth,  be  occafionally  inflamed  J 

wards  undergo  a  renovation,  in  order  to  enable  them  to  go 
through  a  h  nilar  operation.  Hitie  is  never  found  in  a 
foff.l  date  ;  nor  can  it  be  inflamed  in  fuch  a  manner  as  to 
make  any  coniiderable  cxplofion  without  a  thorough  mix¬ 
ture  with  fulphur  ana  charcoal ;  neither  would  all  the  quan¬ 
tity  which  vve  can  fuppofe  to  extd  under  the  bafe  of  any 
mountain  in  the  world  be  fuffieient  to  give  force  to  one  of 
thofe  dreadful  volleys  which  ae  discharged  by  volcanoes 
an-  hundred  times  in  a  day.  Bolides,  neither  pyrites  ncr 
fulphur  can  be  inflamed  without .acccfs  of  air  ;  which  can¬ 
not  take  plaCe  in  the  bowels  of  the  earth  ;  for  it  muft  be 
remembered,  that  the  firft  queilion  Is  concerning  the  means 
by  which  the  fire  vr  as  originally  kindled.  Mod  writers,  how¬ 
ever,  leem  10  overlook  this  difficulty,  and  to  be  folicitous 
only  about  tlte  immediate  caufe  of  thcexplofive  force,  which 
is  generally  al'cribed  to  Ileam  of  one  kind  or  other.  Mi*  Td 
IToiiel  in  general  calls  it  the  force  or  fire,  or  of  fleam  ;Concer  uEg-* 
though  lie  does  not  enter  very  paiticularly  into  its  nature,  the  cauie 
Mr  Whitehurft  fays,  that  it  is  the  force  of  “  fire  and  water, °f  die  ex- 
which  is  the  primary  agent  in  all  fuch  operations  of  nature.” 

He  alfo  gives  a  figure,  [Lowing  how,  by  means  of  confined 
fleam,  a  jet,  either  of  hot  water  or  of  liquid  f  re,  may  be 
produced.  But  tHs  applies  only  to  a  particular  caic,  which  Qreat 
we  cannot  fuppoie  always  to  happen;  but  volcanoes,  are  con* l:f 
flantly  attend*,  b  with  cxplofious ;  nay,  fo  great  is  the  ten- voicauic 
dency  of  volcanic  matters  to  this  violent  operation,  thri; niattcrs  t0> 
(cones  have  been  observed  to  burd  in  the  air  liketA^iWi°ii# 
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bonffis,  after  they  were  thrown  out  of  the  volcano  ;  and 
Mr  Houel  even  informs  us,  that  fnch  have  burft  three  times 
during  their  flight.  Water  therefore  cannot  be  always  the 
caufe  of  volcanic  exploit ons.  When  thrown  noon  melted 
lead,  falts,  or  efpecially  cooper,  it  explodes  indeed  with 
vail  force.  With  the  laflt  mentioned  metal  it  is  peculiarly 
and  incredibly  violent  ;  infomuch,  that  it  is  faid  that  rur- 
naces  hive  been  burft,  and  buildings  thrown  down,  by  the 
mere  circumflance  of  fome  of  the  workmen  fpitting  among 
the  melted  metal;  and  Mr  Whitehurfl  calculates  the  force  of 
aqueous  fleam,  when  thus  fuddenly  and  violently  heated,  to 
be  no  kfs  than  28  times  flronger  than  inflamed  gunpowder. 

Many  philofophers  attempt  to  account  for  the  origin 
and  continuance  of  volcanoes  by  the  agency  of  the  electric 
fluid  ;  but  their  theory  is  fo  ill  fupported  by  fa&s,  that  we 
think  it  would  be  improper  at  orei'ent  to  take  up  room  with 
detailing  it.  It  is  certain  that  volcanoes  exhibit  many  elec¬ 
trical  appearances,  and  that  great  quantities  of  the  electri¬ 
cal  fluid  are  difeharged  at  every  emotion.  But  our  know¬ 
ledge  of  ele&rieity  is  Hill  too  limited  to  draw  any  certain 
c’onclufion  from  thefe  appearances. 

VOLERY,  a  great  birdcage,  fo  large  that  the  birds 
have*  100m  to  fly  up  arid  down  in  it. 

VOLGA,  the  largeil  river  in  Europe,  rifes  in  the  forefl 
of  Volkonfki,  about  80  miles  rroni  Tver,  a  town  in  Raffia. 
This  noble  river  waters  fome  of  the  fineft  provinces  in  the 
Ruflian  empire,  and  at  lad  falls  into  the  Cafpian  Sea  by 
feveral  mouths,  below  Aflracan. 

VOLITION,  the  adl  of  willing.  See  Metaphysics. 

VOLLEY,  a  military  falute,  made  by'  difeharging  a 
great  number  of  fire-arms  at  the  fame  time. 

VOL  ONES,  in  Roman  antiquity,  (laves  who  in  the 
Tunic  war  voluntarily  offered  their  fervice  to  the  flace, 
which  is  the  reafon  of  the  appellation  ;  upon  which  they 
were  admitted  to  citizenfhip,  as  none  but  freemen  could 
be  foldiers. 

VOLT,  in  the  manege,  a  round  or  circular  tread;  and 
henee,  by  the  phrafe  to  make  volts,  is  undei  flood  a  gate  of 
two  treads,  made  by  a  horfe  going  fidewife  round  a  centre, 
in  fuch  a  manner  that  thefe  two  treads  make  parallel  traCIs; 
one  larger,  made  by  the  fore- feet,  and  another  {'mailer  made 
by  the  hind-feet;  the  croup  approaching  towards  the  centre, 
and  the  (boulders  bearing  out. 

VOLTAIRE  (Francis  Arouet  de),a  celebrated  French 
author,  was  born  at  Paris,  February  20.  1694.  His. fa¬ 
ther,  Francis  Arouet,  was  ancien  rwtaire  au  Chatelet,  and 
treafurer  of  the  chamber  or  accounts  ;  his  mother,  Mary- 
Margaret  Draumart.  At  the  birth  of  this  extraordinary 
man,  who  lived  to  the  age  of  85  years  and  fome  months, 
there  was  little  probability  of  his  being  reared,  and  tor  a 
confiderable  time  he  continued  remarkably  feeble.  In  his 
earliefb  years  he  difplayed  a  ready  wit  and  a  fprightly  ima¬ 
gination  ;  and,  as  he  faid  of  liimfelf,  made  varies  before 
he  was  out  of  his  cradle.  lie  was  educated,  under  bather 
Pore,  in  the  college  of  Louis  the  Great  ;  and  fuch  was  his 
proficiency,  that  many  of  his  eflays  are  now  exifling,  which, 
though  written  when  he  was  between  12  and  14,  fhow  no 
marks  of  infancy.  The  famous  Ninon  de  PEnclos,  to 
whom  this  ingenious  boy  was  introduced,  left  him  a  le¬ 
gacy  of  2000  livres  to  buy  him  a  library.  Having  been 
feat  to  the  equity  fchools  on  his  quitting  college,  he  was 
fo  difgufted  with  the  drynefs  of  the  law,  that  he  devoted 
hi  n fell  entirely  to  the  mnfes.  He  was  admitted  into  the 
company  of  the  Abbe  Cheaulieu,  the  marquis  de  la  Fare, 
the  duke  de  Sully,  the  grand  Prior  of  Vendome,  marfhal 
Villars,  and  the  chevalier  du  Bouillon  ;  and  caught  from 
them  that  eafy  tafle  and  delicate  humour  which  diftinguifii- 
4 


ed  the  court  of  Louis  XIV.  Voltaire  had  early  i  , hiked  a  Voltaire, 
turn  for  fatire  ;  and,  for  fome  Philippics  againfl  the  go- 
vernment,  was  imprifoned  almofl  a  year  in  the  Ballik.  He 
had  before  this  period  produced  the  tragedy  of  OS  pus, 
which  was  reprefented  in  1718  with  great  fuccefs  ;  and  the 
duke  or  Orleans  happening  to  fee  it  performed,  was  fo  de¬ 
lighted,  that  he  obtained  his  releafe  from  priion.  The  poet 
waiting  on  the  duke  to  return  thanks  ;  “  Be  wife  (laid  the 
duke)  and  [  will  take  care  o  '  you,”  “  I  am  infinitely 
obliged  (replied  the  young  man)  ;  but  I  intreat  your  royal 
highnefs  not  to  trouble  yourfelf  any  further  about  my  lod¬ 
ging  or  board. ” 

lie  began  his  Henriade  before  he  was  18.  Having  one 
day  read  feveral  cantos  of  this  poem  when  on  a  vilit  to  his 
intimate  friend,  the  young  prefident  de  Maifons,  lie  was 
fo  ttafed  with  objections,  that  he  loll  patience,  and  threw 
his  manufeript  into  the  fire.  The  prefident,  Henaut,  with 
difficulty  refeued  it.  Remember  (laid  Mr  Henaut  to 
him,  in  one  of  his  letters)  it  was  I  that  iaved  the  Henriade, 
and  that  it  cot!  me  a  handfome  pair  of  ruffles.”  Some  years 
after,  feveral  copies  of  this  poem  having  got  abroad,  while 
it  was  only  a  fket'ch,  an  edition  of  it  was  publifhed,  with 
many  chafms,  under  the  title  of  The  League .  Inilead  of 
fame  and  friends,  the  author  gained  only  enemies  and  mor¬ 
tification,  by  this  firfl  edition.  The  bigots  took  fire  at  it, 
and  the  poet  was  confidered  as  highly  criminal  for  praifing 
admiral  Cob’gny  and  queen  Elizablth.  Endeavours  were 
even  ufed  to  get  the  piece  fuppreffed  ;  but  this  ilrange  de- 
fign  proved  abortive.  His  chagrin,  on  this  occafion,  firft 
inipired  him  with  the  thought  of  vifiting  England,  in  order 
to  finifh  the  work,  and  repuhlifh  it  in  a  land  of  liberty. 

He  was  light;  for  king  George  I.  and  more  particularly 
the  orjncefs  of  Wales,  afterwards  queen  of  England,  raifed 
an  immenie  fubfeription  for  him.  Their  liberality  laid  the 
foundation  of  his  fortune ;  for  on  his  return  to  France  in 
1728,  he  put  his  money  into  a  lottery  eflablifhed  by  M. 
Desfortes,  comptroller- general  of  the  finances.  The  ad¬ 
venturers  received  a  rent  charge  on  the  Hotel-de -  Ville  for 
their  tickets  ;  and  the  prizes  were  paid  in  ready  money  ; 
fo  that  it  a  fociety  had  taken  all  the  tickets,  it  would  have 
gained  a  million  of  livies.  He  joined  with  a  numerous 
company  of  adventurers,  and  was  fortunate. 

His  Lettres  Phllofophiques,  abounding  in  bold  exprefJion3 


and  indecent  witticifms  againf!  religion,  having  been  burnt 


by  a  decree  of  the  parliament  of  Paris,  and  a  warrant  being 
iflued  for  apprehending  the  author  in  1733,  Voltaire  very 
prudently  withdrew  ,*  and  was  fheltered  by  the  march ionefs 
du  Chatelet,  in  her  caftle  of  Cirey,  on  the  borders  of  Cham¬ 
pagne  and  Lorraine,  who  entered  with  him  on  the  fludy 
of  the  fyltem  of  Leibnitz,  and  the  principia  of  Newton. 
A  gallery  was  built,  in  which  Voltaire  formed  a  ^ood  col¬ 
lection  of  natural  hiflory,  and  made  an  infinite  number  of 
experiments  on  light  and  eledlricity.  He  laboured  in  the 
mean  tire  on  his  Elements  of  the  Newtonian  Philosophy, 
then  totally  unknown  in  France,  and  which  the  numerous 
admirers  of  Des  Cartes  were  very  little  delirous  flionld  be 
known.  In  the  midli  of  thefe  philofcphic  purfults  he 
produced  the  tragedy  of  AlTira.  He  was  now  in  the  me¬ 
ridian  of  his  age  and  genius,  as  was  evident  from  the  tra¬ 
gedy  of  Mahomet,  firfl  atled  in  1741  ;  btit  it  was  repre¬ 
fented  to  the  procureur-general  as  a  performance  offenfive 
to  religion  ;  and  the  author,  by  order  of  cardinal  Fleury, 
withdrew  it  from  the  flage.  Meropt,  played  two  years  after, 
1743,  gave  an  idea  of  a  fpecies  of  ttagedy,  of  which  few 
models  had  exifled.  It  was  ?t  the  repiefentation  of  this 
tragedy  that  the  Dit  and  boxes  were  clamorous  for  a  fight 
of  the  author ;  yet  it  was  feverely  criticilcd  when  it  came 
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a:f£>  fvam  the  prefs.  He  now  became  a  favourite  at  court, 
through  the  intereft  of  madam  d’Etiole,  afterwards  mar- 
ehionefs  of  Pompadour.  He  Was  appointed  a  gentleman 
of  the  bed-chamber  in  ordinary,  and  hiftofiographCr  of 
France.  He  had  frequently  attempted  to  gain  admittance 
into  the  Academy  of  Sciences,  but  could  not  obtain  hi3 
“wifh  till  1746,  when  he  was  the  firft  who  broke  through 
•the  ahfurd  cuftem  of  filing  an  inaugural  fpeedh  with  the 
fulfome  adulation  of  Richelieu  ;  an  example  foon  followed 
Ly  other  academician’s.  From  the  fatires  occafioned  by 
this  innovation  he  felt  fo  much  uneafinefe,  that  he  was  glad 
to  retire  With  the  marchionefs  du  Chatelet  to  Lnncville,  in 
the  neighbourhood  of  king  Staniflaus.  The  marchionefs 
dying  in  1749,  Voltaire  returned  to  Paris,  where  his  flay 
■was  but  fhort.  The  king  of  Pruflia  now  gave  Voltaire  an 
invitation  to  live  with  him,  which  he  accepted  towards  the 
-end  of  Auguft  1750.  On  his  arrival  at  Berlin,  he  was 
immediately  prefented  with  the  Order  of  Merit ,  the  key  of 
chamberlain ,  and  a  penfion  of  20,000  livre3.  From  the  par¬ 
ticular  refpe&  that  wa^paid  to  him,  his  time  was  now  fpent 
in  the  mod  agreeable  manner;  his  apartments  were  under 
thofe  of  the  king,  whom  he  was  allowed  to  vifit  at  ftated 
•hours,  to  read  with  him  the  bell  works  of  either  ancient 
or  modern  authors,  and  to  affift  his  majefty  in  the  literary' 
productions  by  which  he  relieved  the  cares  of  government. 
But  a  difpute  which  arofe  between  him  and  Maupertuis 
foon  brought  on  his  difgrace.  Maupertuis  was  at  fome 
pains  to  have  it  reported  at  court,  that  one  day  while  ge¬ 
neral  Manftein  happened  to  be  in  the  apartments  of  M.  dc 
Voltaire,  who  was  then  tranflating  into  French,  The  Me- 
Tnoirs  of  Ruffia,  compofed  by  that  officer,  the  king,  in  his 
nfual  manner,  fent  a  copy  of  verfes  to  be  examined,  when 
Voltaire  faid  to  Manllein,  “  Let  Us  leave  off  for  the  prefent, 
*ny  friend ;  you  fee  the  king  has  fent  me  his  dirty  linen  to 
wafh,  I  will  wafh  your’s  another  time.”  A  fingle  word  is 
fonnetimes  fufficient  to  ruin  a  man  at  court ;  Maupertuis 
imputed  fuch  a  Word  to  Voltaire,  and  fucceeded.  It  was 
about  this  very  time  that  Maupertuis  publifhed  his  very 
ftrange  Philofophical  Letters;  and  M.  de  Voltaire  did  not 
fail  to  heighten,  with  his  utmoft  powers  of  raillery,  every 
thing  which  he  found,  .or  could  make,  ridiculous,  in  the 
proje&s  of  M.  Maupertuis,  who  was  careful  to  unite  his 
own  caufe  with  that  of  the  king  ;  Voltaire  was  confidered 
as  having  failed  in  refpeCf  to  his  majefty  ;  and  therefore,  in 
the  moft  refpedtful  manner,  he  returned  to  the  king  his 
‘chamberlain’s  key,  and  the  crofs  of  his  Order  of  Merit :  ac¬ 
companied  with  four  lines  of  verfe  ;  in  which  lie,  with  great 
delicacy,  compares  his  tituation  to  that  of  a  jealous  lover, 
who  feeds  back  the  picture  of  his  miftrefs.  The  king  re¬ 
turned  the  key  and  the  ribbon  ;  but  they  were  not  followed 
by  an  immediate  reconciliation.  Voltaire  fet  out  to  pay  a 
vifit  to  her  highnefs  the  dnehefs  of  Gotha,  who  honoured 
him  with  her  friendfhip  as  long  as  fhe  lived.  While  he  re¬ 
gained  at  Gotha,  Maupertuis  employed  all  his  batteries 
again fl  him  :  Voltaire  was  arrefted  by  the  king’s  orders, 
but  afterwards  releafed. 

He  now  fettled  near  Geneva  ;  but  afterward  being  obliged 
to  quit  that  republic,  he  purchafed  the  caftle  of  Ferney  in 
France,  about  a  league  from  the  lake  of  Geneva.  It  was  here 
that  he  undertook  the  defence  of  the  celebrated  family  of 
Calas  ;  and  it  was  not  long*  before  he  had  a  fecond  opportu¬ 
nity  of  vindicating  the  innocence  of  another  condemned  fa¬ 
mily  of  the  name  of  Sirven .  It  is  fomewhat  remarkable, 
that  in  the  year  1774,  he  had  the  third  time  a  fingular 
opportunity  of  employing  that  fame  zeal  which  he  had  the 
good  fortune  to  difplay  in  the  fatal  cataftrcvphe  of  the  fami¬ 
lies  of  Calas  and  Sirven. 

In  this  retreat  M.  Voltaire  continued  long  to  enjoy  the 
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pleafures  of  a  rural  life,  accompanied  with  the  admiration  Volume 
of  a  vaft  number  of  wits  and  philefophers  throughout  all  yQ{'Jta 
Europe.  Wearied  at  length,  however,  with  his  fituation,  ° 
or  yielding  to  the.  importunities  of  friends,  he  came  to  Paris 
about  the  beginning  of  the  year  1778,  where  he  wrote 
a  new  tragedy  called  Irene .  By  this  time  his  underftand- 
irig  feems  to  have  been  impaired,  either  throne h  the  in¬ 
firmities  of  age,  or  continued  intoxication  by  the  flattery 
of  others  ;  and  he  ridiculonfly  fullered  himfelf  to  be  crown¬ 
ed  in  public  with  laurel,  in  teilimony  of  his  great  poetical 
merit.  He  did  not  long  furvive  this  farce  :  for  having  over- 
heated  himfelf  with  receiving  vifits,  and  cxhaufled  his  fpirits 
by  fupplying  a  perpetual  fund  of  converfation,  he  was  firll 
feized  with  a  fpitting  of  blood  ;  and  at  laft  becoming  reft- 
lefs  in  the  night-time,  he  was  obliged  to  ufe  a  foporihe  me¬ 
dicine.  Of  this  he  unluckily  one  night  took  io  large  a 
dole,  that  he  jflept  36  hours,  and  expired  a  very  fhort  time 
after  awakening  from  it. 

VOLUME,  in  matters  of  literature,  a  book  or  writing 
of  a  juft  bulk  to  be  bound  by  itfelf.  The  name  is  derived 
from  the  Latin  volvere ,  “  to  roll  up  the  ancient  man¬ 
ner  of  making  up  books  being  in  rolls  of  bark  or  parch¬ 
ment.  See  Book. 

VOLUNTARY,  in  mufic,  a  piece  played  by  a  muficiati 
extempore,  according  to  his  fancy.  This  is  often  ufed  be¬ 
fore  he  begins  to  fet  himfelf  to  play  any  particular  compo- 
fition,  to  try  the  inftrument,  and  to  lead  him  into  the  key 
of  the  piece  he  intends  to  perform. 

VOLUN  L'EERS,  perfons  who,  of  their  own  accord, 
either  for  the  fervicc  °f  their  prince,  or  out  of  the  efteem 
they  have  for  their  general,  ferve  in  the  army  without  being 
inlifted,  to  gain  honour  and  preferment,  by  expofing  them- 
felves  in  the  fervice. 

Such  are  the  volunteers  who  have  been  long  known  in 
the  army  ;  but  the  prefent  age  has  witnefTed  whole  regi¬ 
ments  of  volunteers  arming  themfelves  for  a  frill  more  lau¬ 
dable  purpofe.  In  confeqnence  of  thofe  democratical  prin¬ 
ciples  which,  in  1793,  had  been  imported  into  Scotland 
from  the  Jacobins  of  France,  a  number  of  gentleman  in 
Edinburgh,  eminent  for  their  rank  and  refpedlability  of 
charafter,  afrociated  themfelves  for  the  purpofe  of  preferviiig 
the  internal  peace  of  the  city.  Making  their  objtdt  known 
to  government,  they  were,  in  1794,  embodied  in  a  regiment, 
called  'The  Royal  Edinburgh  Volunteers,  with  officers 
appointed  by  his  majefty  ;  and  fo  alfiduous  were  they  in 
learning  the  manual  exercife  of  the  army,  that,  without  in¬ 
curring  the  imputation  of  national  pi ejudice,  we  may  ven¬ 
ture  to  affirm,  that  there  is  not  in  the  king’s  fervice  a  regi¬ 
ment  better  difeiplined  or  more  alert  in  their  evolutions  than 
the  Edinburgh  Volunteers,  who  coniift  of  lawyers,  phy- 
ficians,  and  opulent  tradefmen,  attached  to  their  king 
and  the  conflitution  of  their  country.  They  amount  at 
prefent  ( 1 796)  to  850.  The  example  of  the  metropolis 
was  quickly  followed  by  many  of  the  other  towns  in  Scot¬ 
land  ;  and  in  Glafgow,  Aberdeen,  Stirling,  and  Perth,  &c. 
there  are  now  volunteerregiments,  which  have  certainly  con¬ 
tributed  to  preferve  the  internal  peace  of  the  country,  and 
are  prepared  to  repel  any  foreign  invalion  fhould  an  enter- 
prize  fo  daring  be  ever  attempted.  Similar  armaments  have 
been  formed,  we  believe,  in  many  of  the  towns  in  England  ; 
and  Great  Britain,  at  prefent,  can  boaft  a  mighty  force, 
which,  without  receiving  the  pay  of  foldiers,  is  ready  to 
fight  pro  arts  etfocis, 

VOLV0X,  in -zoology;  a  genus  of  animals  belonging 
to  the  order  of  vermes  xnfuforia .  The  body  is  round,  Gmple* 
and  pellucid.  There  are  ten  foecies,  all  of  which  live  ir  w'-ttr. 

VOLUSENUS.  See  Wilson.  s 

VOLUTA,  in  naturakhiftory  ;  a  genus  of  animals  be* 
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r  Volute  longing  to  the  clafs  and  order  of  vermes  tejlacea.  There  are 
'  v  J).  f  144  fpecies.  The  animals  are  of  the  dug  kind;  the  {hell 
1  ^  .  is  unilocular  and  fpiral ;  the  aperture  narrow  and  without  a 

beak  :  the  columella  plaited. 

VOLUTE,  in  archite&ure,  a  kind  of  fpiral  fcroll  ufed 
in  the  Ionic  and  Compofite  capitals,  whereof  it  makes  the 
principal  chara&eriftic  and  ornament. 

VOMICA,  in  medicine,  an  abfeefs  of  the  lungs.  See 
Medicine,  n°  186. 

Nux  Vomica ,  in  pharmacy,  a  fiat  compreffed  round  fruit, 
of  the  breadth  of  a  (hilling,  or  fomewhat  more,  and  of  about 
the  thicknefs  of  a  crown  piece. 

It  is  the  nucleus  of  a  fruit  of  an  Eaft-Indian  tree,  the 
wood  of  which  is  the  lignum  columbrinum  of  the  (hops. 

Some  have  preferibed  fmall  doles  of  the  nux  vomica  as 
a  fpecific  againft  a  gonorrhoea,  and  others  againft  quartan 
agues.  But  we  have  fo  many  good  and  fafe  medicines  for 
all  thefe  purpofes,  that  there  feems  no  occafion  for  our  ha¬ 
ving  recourfe  to  fuch  as  thefe,  which  fhow  fo  many  figns  of 
mifehief. 

VOMIT.  See  Emetic. 

VOMITING,  a  retrograde  fpafmodic  motion  of  the 
mufcular  fibres  of  the  cefophagus,  ftomach,  and  inteflines, 
attended  with  ftrong  convultions  of  the  mufcles  of  the 
abdomen  and  diaphragm ;  which,  when  gentle,  create  a 
naufea  ;  when  violent,  a  vomiting. 

VOORN,  one  of  the  iflands  of  Holland,  bounded  by  the 
river  Maes,  which  divides  it  from  the  continent  and  the 
ifland  of  Iflemunde,  on  the  north  ;  by  the  fea  called  the 
B'us-bofch ,  on  the  eaft  ;  by  another  branch  of  the  Maes,  which 
divides  it  from  the  iflands  of  Cxoree  and  Overflackee,  on  the 
fouth  ;  and  by  the  German  fea  on  the  weft ;  being  about 
24  miles  long,  and  5  broad. 

VORTEX,  in  meteorology,  a  whirlwind,  or  hidden, 
rapid,  and  violent  motion  of  the  air  in  gyres,  or  circles. 

Vortex  is  alfo  ufed  for  an  eddy  or  whirlpool ;  or  a  body 
of  water,  in  certain  feas  or  rivers,  which  run  rapidly  around, 
forming  a  fort  of  cavity  in  the  middle. 

Vortex,  in  the  Cartefian  philo fophy,  is  a  fyftem  or  col- 
Jedlion  of  particles  of  matter  moving  the  fame  way,  and 
round  the  fame  axis. 

VORTICELLO.  See  Microscope,  Vol.  XI.  page 
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VOSSIUS  (John  Gerard),  one  of  the  moft  learned  and 
laborious  writers  of  the  17th  century,  was  of  a  confiderable 
family  in .  the  Netherlands;  and  was  born  in  1577,  in  the 
Palatinate,  near  Heidelberg,  at  a  place  where  his  father, 
John  Voflius,  was  minifter.  He  became  well  fkilled  in 
polite  literature,  hiftory,  and  facred  and  profane  antiquities, 
and  was  made  dire&or  of  the  college  of  Dort.  He  was  at 
length  made  profeflbr  of  eloquence  and  chronology  at  Ley¬ 
den,  from  whence  he  was  called  in  1633  to  Amfterdam,  to 
fill  the  chair  of  a  profeflbr  of  hiftory.  He  died  in  1649. 
He  wrote  many  learned  works,  of  whieh  a  complete  edition 
has  been  printed  at  Amfterdam,  in  9  vols  folio. 

Vossius  (Ifaac),  a  man  of  great  parts  and  learning,  the 
fon  of  John  Gerard  Voflius,  was  born  at  Leyden  in  1618. 
He  had  no  other  tutor  but  his  father,  and  employed  his 
whole  life  in  ftudying  :  his  merit  recommended  him  to  a 
correfpondence  with  queen  Chriftina  of  Sweden  ;  he  made 
feveral  journeys  into  Sweden  by  her  order,  and  had  the 
honour  to  teach  her  the  Greek  language.  In  1670  he 
came  over  to  England,  where  king  Charles  made  him  canon 
of  Windfor  ;  though  he  knew  his  chara£tcr  well  enough  to 
fay,  That  there  was  nothing  that  Voflius  refilled  to  believe, 
excepting  the  Bible.  He  appears  indeed  by  his  publica¬ 
tions,  which  are  neither  fo  uieful  nor  fo  numerous  as  his  fa- 
thePsj  to  have  been  a  moft  credulous  man,  while  he  afforded 
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many  circumftances  to  bring  bis  religious  faith  in  queftion,  Vote 
He  died  at  Windfor  caftle  in  1688.  ii  } 

VOTE,  the  fuffrage  or  refolve  of  each  of  the  members  ^PuPa* 
of  an  aflembly,  where  any  affair  is  to  be  carried  by  amajori-  v  ' ’ 
ty  ;  but  more  particularly  ufed  for  the  refolves  of  the  mem¬ 
bers  of  either  houfe  of  parliament. 

VOTIVE  medals,  ^thofe  _.on  which  are  expreffed  the 
vows  of  the  people  for  the  emperors  or  emprefles.  See  Me¬ 
dal. 

VOW.,  a  fokmn  and  religious  promife  or  oath.  See 
Oath. 

The  life  of  vows  is  fouud  in  moft  religions.  They  make 
up  a  confiderable  part  of  the  Pagan  worfhip,  being  made 
either  in  confequenee  of  fome  deliverance,  under  fome  pre£ 
fing  neceflity,  or  for  the  fuceefs  of  fome  enterprize.  A- 
mong  the  Jew's,  all  vows  were  to  be  voluntary,  and  made  by 
perfons  wholly  in  their  own  power ;  and  if  fuch  perfou 
made  a  vow  in  any  thinglawful  and  poffible,  he  was  obliged 
to  fulfil  it.  If  he  appointed  no  particular  time  for  aceom- 
pliftung  his  vow,  he  was  bound  to  do  it  inftantly,  left  by 
delay  he  fhould  prove  lefs  able,  or  be  unwilling,  to  execute 
his  promife.  Among  the  Romanifts,  a  perfon  is  conftituted 
a  religious  by  taking  three  vows  ;  that  of  poverty,  chaftity, 
and  obedience. 

Vows,  among  the  Romans,  fignified  facrifices,  ofFeringvS, 
prefents,  and  prayers  made  for  the  Csefars,  and  emperors, 
particnlary  for  their  profperity  and  the  continuance  of  their 
empire.  Thefe  were  at  firft  made  every  5  years,  then 
every  15,  and  afterwards  every  20,  and  were  called  quinquen - 
nalidy  decennalla ,  and  mncennalia. 

VOWEL,  in  grammar,  a  letter  which  affords  a  complete 
found  of  itfelf,  or  a  letter  fo  fimple  as  only  to  need  a  bare 
opening  of  the  mouth  to  make  it  heard,  and  to  form  a  di- 
ftinft  voice.  The  vowels  are  fix  in  number,  m.  A,  E,  I* 

o,  u,  y. 

Vowel  (John).  See  Hooker. 

UPHOLSTER,  Upholsterer,  or  Upholder ,  a  trades¬ 
man  that  makes  beds,  and  all  forts  of  furniture  thereunto 
belonging,  &c. 

UPLAND,  denotes  high  ground,  or,  as  fome  call  it, 
terra  firma,  by  which  it  Hands  oppofed  to  fuch  as  is  moorifh, 
marfhy,  or  low. 

Upland,  a  province  of  Sweden,  bounded  on  the  north- 
eaft  byr  the  Baltic  Sea,  on  the  fouth  by  the  fea  of  Suderma- 
nia,  and  on  the  weft  by  Weftmania  and  Geftrieia,  from 
whieh  it  is  feparated  by  the  river  Dela.  It  is  about  70 
miles  in  length  and  4$  in  breadth,  and  contains  mines  of 
iron  and  lead.  Stockholm  is  the  capital. 

UPSAL,  a  rich  and  confiderable  city  of  Sweden,  in  Up* 
land,  with  a  famous  univerfity,  and  an  archbifhop’s  fee.  The 
town  is  pretty  large,  and  as  ftraight  as  a  line  ;  but  moft  of 
the  houfes  are  of  wood,  covered  with  birch-baik,  with  turf 
on  the  top.  On  an  eminence,  to  the  fouth  of  the  town,  is 
a  ruined  caftle.  Thofe  that  view  the  town  from  hence 
would  take  it  to  be  a  garden,  whofe  ftreets  reprefent  the 
alleys  ;  and  the  houfes,  which  are  covered  with  tuif,  the 
grafs-plats.  It  was  formerly  the  refidence  of  the  kings,  and  is 
now  the  ufual  place  where  they  are  crowned.  It  is  feated 
on  the  river  Sala,  over  which  there  are  two  bridges.  It  is 
27  miles  north-weft  of  Stockholm.  E.  Long.  17.  48.  N. 

Lat.  59.  52. 

UPUPA,  in  ornithology  ;  a  genus  belonging  to  the  order 
of pica.  The  beak  is  arcuated,  convex,  and  fomething  blunt  ; 
the  tongue  is  obtufe,  triangular,  entire,  and  very  fhort ;  and 
the  feet  are  fitted  for  walking.  There  are  ten  fpecies  ;  one 
of  which,  th eepops,  hoopoe,  or  dnng-bird,  is  frequently  feen 
in  Britain.  It  may  be  readily  diftinguifhed  from  all  others 
that  vifit  this  ifland  by  its  beautiful  creft,  which  it  can  eredb 
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tTr  or  deprefs  at  pleafure.  Ic  is  in  length  15  inches;  the 

II  bill  is  black,  two  inches  and  a  half  long,  {lender,  and  incur- 

Uranium.  vatecj .  the  irides  are  hazel :  the  creft  conlills  of  a  double 
row  of  feathers  ;  the  higlieft  about  two  inches  long  ;  the 
tips  are  black,  their  lower  part  of  a  pale  orange  colour :  the 
neck  is  of  a  pale  reddifh  brown  ;  the  breaft  and  belly  white; 
the  leffer  coverts  of  the  wings  are  of  a  light  brown  ;  the 
back,  fcapulars,  and  wings,  crofted  with  broad  bars  of  white 
and  black  ;  the  rump  is  white  ;  the  tail  confifts  of  only  10 
feathers,  white  marked  with  black,  in  form  of  a  crefcent, 
the  horns  pointing  towards  the  end  of  the  feathers.  The^ 
legs  are  fhort  and  black  ;  the  exterior  toe  is  clofely  united 
at  the  bottom  to  the  middle  toe. 

According  to  Linnaeus,  it  takes  its  name  from  its  note, 
which  has  a  found  fimilar  to  the  word  ;  or  it  may  be  deri¬ 
ved  from  the  French  buppe ,  or  “  crefted  it  breeds  .in 
hollow  trees,  and  lays  two  afh-coloured  eggs  :  it  feeds  on  in¬ 
fers,  which  it  picks  out  of  ordure  of  all  kinds.  Dr  Pallas 
affirms,  that  it  breeds  in  preference  in  putrid  carcafes  ;  and 
that  he  had  feen  the  neft  of  one  in  the  privy  of  an  uninha¬ 
bited  houfe,  in  the  fuburbs  of  Tzaritfyn. 

Ovid  fays  that  Tereus  was  changed  into  this  bird  : 

Vertitur  in  volucrem ,  cut  Jlant  in  vertice  crijl<ey 

Prominet  immodicum  pro  longa  cufpidee  rofirum  : 

Nomen  epops  volucri.  Metam.  lib.  vi.  1.  672* 

Tereus,  through  grief  and  hafte  to  be  reveng’d, 

Shares  the  like  fate,  and  t©  a  bird  is  chang’d. 

Fix’d  on  his  head  the  crefted  plumes  appear. 

Long  is  his  beak,  and  fharpen’d  as  a  fpear.  CroxcilL 

UR  (anc.  geog.),  a  citadel  of  Mefopotamia,  fituated  be¬ 
tween  the  Tigris  and  Nifibis ;  taken  by  lome  for  Ur  of  the 
Chaldees,  the  refidence  of  Abraham.  What  feems  to  con¬ 
firm  this  is,  that  from  Ur  to  Haran,  the  other  refidence  of 
the  patriarch,  the  road  lies  dire&ly  for  Paleftine.  And  it 
is  no  obje&ion  that  Ur  is  faid  to  be  in  Mefopotamia  ;  be- 
caufe  the  parts  next  the  Tigris  were  occupied  by  the  Chal¬ 
deans,  as  feems  to  be  confirmed  from  A6ls  vii.  2,  4.  It  is 
called  Orche ,  in  Strabo  ;  Orchoe ,  in  Ptolemy. 

URALLIAN  Chain,  a  range  of  mountains  which 
form  part  of  the  boundaries  of  Afia,  and  anciently  known  by 
the  name  of  Ripbai  Montes .  See  Rimmi  Montes ,  &c. 

URANIA,  in  fabulous  hiftory,  one  of  the  nine  Mufes, 
was  fuppofed  to  prefide  over  aftronomy.  She  is  commonly 
reprefented  in  an  azure  robe,  crowned  with  flars,  and  fup- 
porting  a  large  globe  with  both  hands. 

URANIUM,  a  folfil  found  at  Johan  georgenftad  in  Sa¬ 
xony,  and  at  Joachimflal  in  Bohemia,  and  is,  by  the  miners, 
called  Pechblend.  M.  Werner,  a  German  mineralogift,  be¬ 
ing  convinced  that  it  was  not  a  blind,  gave  it  the  name  of 
Ferrum  Ochraceum  Piceumy  and  thought  it  contained  the 
tungftic  acid  combined  with  iron  :  but  M.  Klaproth  is  of  a 
contrary  opinion,  and  maintains  that  it  is  very  different  from 
wolfram.  There  are  (he  fays)  two  varieties  of  pechblend: 
the  one  is  of  a  dark  grey  colour,  with  very  little  brilliancy, 
the  particles  of  which  have  the  form  of  a  flattened  con¬ 
choid  ;  it  is  not  very  hard,  and,  when  triturated,  becomes 
a  black  powder :  its  mean  fpecific  gravity  is  7,  5.  The 
other  is  diftinguifhed  by  its  black  colour,  though’  it  fome- 
times  affumes  a  reddifh  tint :  its  furface  is  more  brilliant  than 
that  of  the  former,  and  tefembles  pit-coal ;  it  is  alfo  lefs 
hard  ;  and  the  black  pdwder,  to  which  it  is  reduced  by  tri¬ 
turation,  has  a  greenifh  hue.  This  kind  is  generally  dif- 
covered  in  compadl  mafles,  lying  between  ftrata  of  a  mica¬ 
ceous  fchift,  which  is  found  to  be  decompounded.  In  the 
internal  parts  of  this  ftone,  it  is  not  uncommon  to  meet  with 
weins-of  a  peculiar  yellow  metallic  earth.  The  pechblend  is 


foluble  in  the  nitric  and  in  the  nitro-mimatic  acids,  partial-  Uranofcc* 
ly  foin  the  muriatic,  but  not  at  all  in  the  fulphuric.  From  Fj3 
thefe  folutions,  the  unfaturated  ferruginous  prufiiat  of  potafh,  Urinal, 
or  phlogifticated  alkali,  precipitates  the  metallic  fubftance, 
which  then  refembles  kermes  mineral  in  colour.  This, 
when  it  does  not  unite  in  flakes,  but  is  uniformly  difFufed 
in  the  folution,  may  be  confidered  as  one  of  the  mofl  di- 
ftinguifhing  characters  of  the  pechblend  ;  another  is,  that 
the  precipitates,  effected  by  the  volatile  and  fixed  alkalis, 
are  yellow;  the  fixed  cauftic  alkalis  giving  it  a  lemon  colour, 
the  aerated  a  like  yellow.  This  yellow  oxyd,  or  calx,  cannot 
be  fufed  with  alkalis.  As  this  foflil  cannot  be  clafled  either 
among  the  zinc  or  iron  ores,  and  is  very  different  from 
tungflein,  M.  Klaproth  propofes  to  give  to  it  the  appellation  • 

of  Uranium ;  and  he  difir ibutes  it  into  the  following  fpecies: 

1.  Uranium  fulphuratum.  (a)  Dark  gray,  often  exhibiting 
traces  of  Galena.  (3)  Black,  refembling  pit  coal. 

2.  Uranium  Ochraceum,  Brimflone  colour,  lemon  colour, 
deep  yellow,  reddifh  brown. 

3.  Uranium  Spathofum.  (a)  Tinged  with  green  by  copper* 

(£)  Yellow.  This  is  the  green  mica  or  chalcolithe. 

URANOSCOPUS,  in  ichthyology,  a  genus  of  fifhes 
belonging  to  the  order  of  jugulares.  The  head  is  large, 
rough,  and  depreffed,  the  upper  jaw  being  fhorter  than  the 
under  one  ;  there  are  fix  dentated  rays  in  the  membrane 
of  the  gills  ;  and  the  anus  is  in  the  middle  of  the  body. 

There  are  two  fpecies,  one  of  which  is  found  in  the  Medi¬ 
terranean  Sea. 

Raphael  d’URBINO.  See  Raphael. 

URCHIN,  in  zoology.  See  Echinus. 

URETERS,  in  anatomy.  See  Anatomy,  n°  101. 

URETHRA,  in  anatomy.  See  Anatoey,  n°  107. 

URIM  and  Thummim,  among  the  ancient  Hebrews,  a 
certain  oracular  manner  of  confulting  God,  which  was  done 
by  the  high  prieft  drefied  in  his  robes,  and  having  on  his 
perioral  or  breaft- plate. 

Various  have  been  the  fentiments  of  commentators  con¬ 
cerning  the  urim  and  thummim.  Jofephus,  and  feveral 
others,  maintain,  that  it  meant  the  precious  ftones  fet  in 
the  high-prieft’s  breaft-plate,  which  by  extraordinary  luftie 
made  known  the  will  of  God  to  thofe  who  confulted  him. 

Spencer  believes  that  the  urim  and  thummim  were  two 
little  golden  figures  fhut  up  in  the  pectoral  as  in  a  purfe, 
which  gave  refponfes  with  an  articulate  voice.  In  (hort, 
there  are  as  many  opinions  concerning  the  urim  and  thummim 
as  there  are  particular  authors  that  wrote  about  them.  The 
^afeft  opinion,  according  to  Broughton,  feems  to  be,  that 
the  words  unm  and  thummim  fignify  fome  divine  virtue  and 
power  annexed  to  the  breaft-plate  of  the  high-prieft,  by* 
which  an  oraculous  anfwer  was  obtained  from  God  when  he 
was  confulted  by  the  high-prieft  ;  and  that  this  was  called 
urim  and  thummim ,  to  exprefs  the  clearnefs  and  perfection 
which  thefe  oracular  anfwers  always  carried  with  them ;  for 
urim  fignifies  “  light,”  and  thummim  “  perfection  thele 
anfwers  not  being  imperfect  and  ambiguous,  like  the  heathen 
oracles,  but  clear  and  eyident.  The  ufe  made  of  the  urim 
and  thummim  was  to  confult  God  in  difficult  cafes  relating 
to  the  whole  ftate  of  Ifrael ;  and  fometimes  in  cafes  relating 
to  the  king,  the  fanhedrim,  the  general  of  the  army,  or  fomc 
other  great  perfonage. 

URINAL,  in  medicine,  a  vefTd  fit  to  receive  and  hold 
urine,  and  ufed  accordingly  for  the  convenience  of  Tick  per- 
fons.  It  is  ufually  of  glat's,  and  crooked  ;  and  fometimes 
it  is  filled  with  milk,  to  affuage  the  pain  of  the  gravel. 

Urinal,  in  chtmiftry,  is  an  oblong  glafs  vcffel,  clofed 
for  making  folutions,  and  fo  called  from  its  refemblance  to 
the  glaffes  in  which  urine  is  fet  to  fettle  for  the  infpection 
of  the  phyfician. 

4  S  2  v  URINE, 
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URINE,  a  ferous  and  faljne  fluid,  feparated  from  the 
blood,  and  carried  by  the  emulgent  arteries  to  the  kidneys, 
from  whence  it  defcends  to  the  bladder  by  the  ureters,  and 
is  from  time  to  time  emitted  thence  by  the  canal  of  the 
urethra.  See  Anatomy,  n°  107.  For  the  analyfis  of 
urine,  fee  Chemistry, 

URN,  a  kind  o  vafe,  of  a  roundifh  form,  but  biggeft  in 
the  middle,  like  the  common  pitchers,  now  feldom  ufed  but 
in  the  way  of  ornament  over  chimney-pieces,  in  buffets,  &c. 
The  great  ufe  of  urns  among  the  ancients,  was  to  preferve 
the  afhes  of  the  dead  after  they  were  burnt  5  for  which 
rcafon  they  were  called  cineraria,  and  urna  cineraria ,  and 
were  placed  fometimes  under  the  tomb- {tone  whereon  the 
epitaph  was  cut ;  and  fometimes  in  vaults  in  their  own 
houfes.  Urns  were  alfo  ufed  at  their  facrifices  to  put  liquid 
things  in. 

UROGALLUS,  in  ornithology.  See  Tetrao.  . 

URSA,  in  aflronomy,  the  name  of  two  conflellations  in 
the  northern  hemifphere. 

URSUL1NES,  is  church  hiflory,  an  order  of  nuns, 
founded  originally  by  St  Angela  of  Brefcia,  in  the  year 
1 537  5  and  fo  called  from' St  Urfula,  to  whom  they  were 
dedicated.  • 

URSUS,  the  bear  ;  a  genus  of  quadrupeds  belonging 
to  the  order  offer*.  There  are  fix  lore- teeth  in  the  upper 
jaw,  alternately  hollow  in  the  inlide,  and  fix  in  the  under 
jaw,  the  two  lateral  ones  being  lobated.  The  dog-teeth 
are  folitary  and  conical ;  the  eyes  are  furnifhed  with  a  nic¬ 
titating  membrane  ;  the  nofe  is  prominent ;  and  there  is  a 
crooked  bone  in  the  penis.  There  are  eight  fpecies ;  the 
principal  of  which  are, 

1.  Arftos ,  the  black  bear,  has  ftrong,  thick,  and  clumfy 
limbs  ;  very  fhort  tail ;  large  feet  -y  body  covered  with  very 
long  and  fhaggy  hair,  various  in  its  colour :  the  largefl  are 
of  a  rufly  brown  ;  the  fmallefl  of  a  deep,  black  :  fome  from 
the  confines  of  Rufiia  black,  mixed  with  white  hairs,  called 
by  the  Germans,  Jilver  bear ;  and  fome  (but  rarely)  are 
found  in  Tartary  of  a  pure  white.  It  inhabits  the  north 
parts  of  Europe  and  Alia  ;  the  Alps  of  Switzerland,  and 
Dauphine  ;  Japan  and  Ceylon  ;  North  America  and  Peru. 
The  brown  bears  are  fometimes  carnivorous,  and  will  de- 
flroy  cattle,  and  eat  carrion  ;  but  their  general  food  is 
roots,  fruits,  and  vegetables  :  they  will  robe  the  fields  of 
peafe  ;  and  when  they  are  ripe,  pluck  great  quantities  up,, 
heat  the  peafe  out  of  the  hulks  on  fome  hard  place,  eat 
them,  and  carry  off  the  llraw  :  they  will  alfo,  during  win¬ 
ter,  break  into  the  farmer’s  yard,  and  make  great  havock 
among  his  flock  of  oats  ;  they  are  alfo  particularly  fond 
of  honey.  The  flelh  of  a  bear  in  autumn,  when  they  are 
exccfiively  fat,  by  feeding  on  acorns,  and  other  mall,  is  de¬ 
licate  food  ;  and  that  of  the  cubs  flill  finer ;  but  the  paws 
of  the  old  bears  are  reckoned  the  moll  exquifite  morfel ; 
the  fat  white,  and  very  fweet ;  the  oil  excellent  for  drains 
and  old  pains.  The  latter  end  of  autumn,  after  they  have 
fattened  themfelves  to  the  greateft  degree,  the  bears  with¬ 
draw  to  their  dens,  where  they  continue  for  a  great  number 
oi  days  in  total  inactivity  and  abftinence  from  food,  having 
no  other  nourifhment  than  what  they  get  by  fucking  their 
feet,  where  the  fat  lodges  in  great  abundance  ;  their  retreats 
are  either  in  cliffs  of  rocks,  in  the  deepeft  recedes  of  the. 
thickefl  woods,  or  in  the  hollows  of  ancient  trees,  which 
they  afeend  and  defeend  with  furprifing  agility  :  as  they 
lay  in  no  winter- provifions,  they  are  in  a  certain  fpace  of 
time  forced  from  their  retreats  by  hunger,,  and  come  out 
extremely  lean  :  multitudes  are  killed  annually  in  America, 
for  the  fake  of  theirwflefh  or  fkin  ;  which  laft  makes  a  con- 
liderable  article  of  commerce. 

2*  Mat  itimus ,  the  polar  or  white  bear,  has  a  long  head 
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and  neck  ;  fhort  round  ears;  great  teeth;  the  hair  long,  tTrlW 
foft,  and  white,  tinged  in  fome  parts  with  yellow  :  growing 
to  a  vaft  fizc  ;  the  lkins  of  fome  being  13  feet  lone.  See 
Plate  DX.  fig.  3. 

>  This  animal  is  confined  to4:he  coldeft'part  of  the  globe  j 
it  has  been  found  as  far  as  navigators  have  penetrated  north¬ 
wards,  above  lat.  80.  The  frigid,  climes  only  feem  adapted 
to  its  nature  ;  for  we  do  not  learn  from  any  authority  that 
it  is  met  with  farther  fouth  than  Newfoundland.  Its  bounds 
in  refpeCf  to  longitude  are  alfo  very  limited  ;  being  an  animal 
unknown  except  on  the  fhores  of  Hudibn’s  Bay,  Greenland, 
and  Spitzbergen,  on  one  fide,  and  thofe  of  Nova  Zembla  . 
on  the  other  ;  for  fuch  as  have  appeared  in  other  parts  have 
been  hrought  there  involuntarily  on  floating  iflands  of  ice  ; 
io  that  the  intermediate  countries  of  Norway  and  Iceland  . 

«rre  acquainted  with  them  but  by  accident.  We  cannot 
trace  them  farther  call  than  Nova  Zembla;  though  the 
frozen  fea,  that  is  continued  from  thence  as  far  as  the  land 
of  Tfchukfchi,  that  lies  above  Kamrfchatka,  is  equally  . 
luited  to  their  nature.  The  late  hiftories  of  thofe  countries-/ 
are  filent  in  refpedt  to  them. 

During  fummer,  the  white  bears  are  either  refident  on 
iflands  of  ice,  or  pafiing  from  one  to  another:  they  fvvim 
admirably,  and  can  continue  that  exercife  fix  or  feven 
leagues,  and  dive  with  great  agility.  They  bring  two 
young  at  a  time:  the  affection  between  the  parents- and 
them  is  fo  flrorrg,  that  they  would  die  rather  than  del'ert 
one  another.  Their  winter  retreats  aie  under  the  fnow, 
in  which  they  form  deep  dens,  fupported  by  pillars  o£ 
the  fame.  They  feed  on  fifh,  feals,  and  the  carcafes  o£ 
whales,  and  on  human  bodies,  which  they  will  greedily 
tear  up  :  they  feem  very  fond  of  human  blood  ;  and  are  fo 
fearlefs  as  to  attack  companies  of  armed  men,  and  even  to 
board  fmall  veflels.  When  on  land,  they  live  on  birds  and 
their  eggs  ;  and  allured  by  the  feent  of  feals  flefh,  often 
break  into  and  plunder  the  houfes  of  the  Greenlanders  : 
their  greateft  enemy  in  the  brute  creation  is  the  morfe, 
with  whom  they  have  terrible  coiifli&s,  but  are  generally 
worfied,  the  vaft  teeth  of  the  former  giving  it  a  fuperiority. 

The  flefh  is  white,  and  faid  to  taite  like  mutton  :  the  fat 
is  melted  for  train-oil,  and  that  of  the  feet  ufed  in  medicine  : 
but  the  liver  is  very  unwholefome,  as  three  of  Barentz’s 
failors  experienced,  who  fell  dangeroufly  ill  on  eating  fome 
of  it  boiled.  One  of  this  fpecies  was  brought  over  to 
England  a  few  years  ago ;  it  was  very  furious,  almofl 
always-  in  motion,  roared  loud,  and  feemed  very  uneafy, 
except  when  cooled  by  having  pailfulls  of  water  poured  011  it. 

.  3.  The  lufcus,  or  wolverene,  has-  a  black  {harp  pointed- 
vifage ;  fhort  rounded  ears,  almofl  hid  in  the  hairs ;  the 
fides  ot  a  yellowifh  brown,  which  paffes  in  form  of  a  band 
quite  over  the  hind-part  of  the  back,  above  the  tail ;  the 
legs  are  very  ftrong,  thick  and  fhort,  of  a  deep  black  :  the 
whole  body  is  covered  with  very  long  and  thick  hair,  which 
varies  in  colour  according  to  the  feafon.  It  inhabits  Hud- 
fon’s  Bay  and  Canada,  as  far  as  the  ftraits  of  Michitimakf- 
nac  ;  is  found  under  the  name  of  the  glutton  in  the  1101th 
parts  of  Europe  and  Alia,  being  a  native  of  the  moft  rigo¬ 
rous  climates. 

It  is  a  moft  voracious  animal,  and  flow  of  foot ;  fo  is 
obliged  to  take  its  prey  by  furprife.  In  America  it  is, called 
the  beaver-eatery  watching  thofe  animals  as  they  come  out 
oi  their  houfes,  and  fometimes  breaking  into  their  habitations, 
and  devouring  them.  It  often  lurks  on  trees,  and  falls  on 
the  quadrupeds  that  pafs  under  y  will  fallen  on  the  horfe* 
elk,  or  flag,  and  continue  eating  a  hole  into  its  body,  till 
the  animal  falls  down  with  the  pain  ;  or  elie  will  tear  out 
its  eyes :  no  force  can  difengage  it ;  yet  fometimes  the  deer 
in  their  agony  have  been  known  to  deftroy  it,  by  running 
.  their 
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their  head  violently  againfl  a  tree.  It*  devour  the  ifatis, 
or  white  fox  ;  iearches  for  the  traps  laid  for  the  Tables  and 
other  animals ;  and  is  often  beforehand  with  the  himtfmen, 
who  fullain  great  Ioffes  by  the  glutton  :  authors  have  pre¬ 
tended  that  it  feeds  to  voracioufly,  that  at  length  it  is  in 
danger  of  bur  fling  ;  and  that  it  is  obliged  to  eafe  itfelf  of 
its  load,  by  fqueezing  it  out  between  two  trees. 

In  a  wild  hate,  it  is  vatlly  fierce;  a  terror  to  both  wolf 
and  bear,  which  will  not  prey  on  it  when  they  find  it  dead, 
perhaps  on  account  of  its  being  fo  very  fetid,  fmelling  like 
a  pole-cat :  it  makes  a  flrong  refinance  when  attacked ; 
will  tear  the  flock  from  the  gun,  and  pull  the  traps  it  is 
caught  in  to  pieces.  Notwith handing  this,  it  is  capable  of 
being  tamed,  and  of  leaf  ning  feveral  tricks.  It  burrows,  and 
has  its  den  under  ground.  The  fkin  is  fold  in  Siberia  for 
4s.  or  6s. ;  at  Jakutfk  for  12s.  :  and  Hill  dearer  at  Kamt- 
fchatka,  where  the  women  drefs  their  hair  with  its  white 
paws,  which  they  efleem  a  great  ornament.  The  fur  is 
greatly  efleemed  in  Europe  :  that  of  the  north  of  Europe 
and  Afia,  whofe  fkins  are  lometimes  to  be  feen  in  the  furriers 
fhops,  is  much  finer,  blacker,  and  more  glofiy  than  that  of 
the  wolverene,  or  American  kind.  The  glutton  has  by 
fome  authors  been  confounded  with  the  hyaena. 

4.  The  lotor ,  or  raccoon,  has  the  upper  part  of  the  body  co¬ 
vered  with  hair,  nfh-colcured  at  the  root,  whitifh  in  the  mid¬ 
dle,  and  tipped  with  black  ;  tail  very  bufhy,  annulated  with 
black  ;  toes  black,  and  quite  divided. — It  inhabits  the  warm 
and  temperate  parts  of  America  ;  is  found  alfo  in  the  moun¬ 
tains  of  Jamaica,  and  in  the  ifles  of  Maria,  between  the 
fouth  poii*.t  of  California  and  Cape  Corientes,  imthe  South 
Sea  :  is  eafily  made  tame,  very  good-natured,  and  fportive; 
but  as  unlucky  as  a  monkey.  It  is  almoll  always  in  mo¬ 
tion  ;  and  very  inquifitive,  examining  every  thing  with  its 
paws.  It  makes  ufe  of  them  as  hands  ;  fits  up  to  eat  ;  is 
extremely  fond  of  fweet  things,  and  llrong  liquors,  and  will 
get  excefiively  drunk.  It  has  all  the  cunning  of  a  fox  ;  and 
is  very  deftrufclive  to  poultry  ;  but  will  eat  all  forts  of  fruits, 
green  corn,  &c.  At  low  water  it  feeds  much  on  oyflers, 
and  will  watch  their  opening,  and  with  its  paw  fnatch  out 
the  fifh  ;  it  fometimes  is  caught  in  the  thell,  and  kept  there 
till  drowned  by  the  coming  in  of  the  tide  :  it  is  alfo  fond 
of  crabs.  It  climbs  very  nimbly  up  trees.  It  is  hunt¬ 
ed  for  its  lkin  ;  the  fur  is  next  to  that  of  the  beaver  for  ma¬ 
king  hats. 

5.  The  meles ,  or  common  badger,  is  an  animal  of  a  very 
clumfy  make,  with  fliort  thick  legs,  long  claws  on  the  fore 
feet,  and  a  fetid  white  matter  exuding  from  the  orifice  be¬ 
low  the  tail.  It  inhabits  mod  parts  of  Europe,  as  far  north 
as  Norway  and  Riifiia,  and  the  tlep  or  defert  beyond  Oren¬ 
burg  h,  in  the  Ruffian  Afiatic  dominions,  north  of  the  Caf- 
pian  Sea  :  inhabits  alfo  China,  and  is  often  found  in  the 
butchers  {hops  in  Pekin,  the  Chinefc  being  fond  of  them  ; 
but  a  fcarce  animal  in  mod  countries.  It  feldom  appears* 
in  the  day  ;  confines  itfelf  much  to  its  hole  ;  is  indolent  and 
ileepy  ;  generally  very  fat;  feeds  by  night;  eats  roots, 
fruits,  grafs,  infers,  and  frogs ;  but  is  not  carnivorous  ;  it 
runs  (lowly  ;  when  overtaken,  it  comes  to  bay,  and  defends 
itfelf  vigoroufiy  ;  its  bite  is  dangerous.  It  burrows  under 
ground ;  makes  feveral  apartments,  but  forms  only  one  en¬ 
trance  from  the  furface.  It  is  hunted  during  night  for  the 
Jkin,  which  ferves  for  pidol-furnitnre  ;  the  hairs  for- making 
brnfhes  to  fotten  the  (hades  in  painting.  Its  flefh  makes 
good  bacon. 

URTICA,  in  botany  :  A  genus  of  plants  of  the  clafs  of 
monceeia ,  and  order  of  tetrandria  ;  and  in  the  natural  fydem 
clafled  under  the  53d  order,  Scab? Ida.  The  final!  flower 
lias  a  calyx  of  lour  leaves  ;  no  corolla  ;  a  ne£larium  minute, 
central,  urn-fafhioned*  The  female  a  bivalve  calyx ;  and  a 


Ufher. 


fingle,  oval,  gloffy  feed.  There  are  28  fpecies ;  three  of  Urtica 
which  are  Britifh  plants. 

1.  The  pUuhfern ,  Roman  nettle,  has  a  dalk  branched,  w 
two  or  three  feet  high.  Leaves  oppofite,  oval,  ferrated. 
Hinging.  Fruit  globofe. 

2.  The  urensy  lefs  Hinging  nettle,  has  a  Hem  a  foot  high. 

Leaves  roundifh,  deeply  ferrated,  oppofite,  burning.  The 
Hings  are  very  curious  microfcopic  obje&s  :  they  confifl  of 
an  exceedingly  fine  pointed,  tapering,  hollow  fubltance,  with 
a  perforation  at  the  point,  and  a  bag  at  the  bafe.  When 
the  fpring  is  preffed  upon,  it  readily  perforates  the  fkin,  and* 
at  the  fame  time  forces  up  fome  of  the  acrimonious  liquor 
contained  in  the  bag  into  the  wound. 

3.  The  dioica,  common  nettle,  has  a  fquare  firm  Hem,* 
three  or  four  feet  high.  Leaves  heart- fhaped,  long-pointed,- 
ferreted,  befet  with  flings,  blowers  in  long  catkins.  The- 
aculei,  or  Hings  of  the  nettle,  have  a  fmall  bladder  at  their 
bafe  full  of  a  burning  corrofive  liquor  :  when  touched,  they* 
excite  a  bliller,  attended  with  a  violent  itching  pain,  though 
the  Hingdoes  not  appear  to  be  tabular,  or  perforated  at  the 
top,  nor  any  vifible  liquor  to  be  infufed  into  the  pundlure 
made  by  it  in  the  fiefh.  It  Teems  certain,  however,  that 
fome  of  this  liquor  is  infinuated  into  the  wound,  though  in- 
vilibly,  fincc  the  Hings  of  the  dried  plant  excite  110  pain. 

Nettle-tops  in  the  fpring  are  often  boiled  and  eaten  by  the 
common  people  inftead  of  cabbage-greens.  • 

In  Arran,  and  other  iflands,  a  lennet  is  made  of  a  Hromr 
decodlion  of  nettles  :  a  quart  of  fait  is  put  to  three  pints  of 
the  decodlion,  and  bottled  up  for  ufe.  A  common  fpoon- 
ful  of  this  liquor  will  coagulate  a  large  bowl  of  milk  very 
readily  and  agreeably.  The  Halks  of  nettles  are  fo  like  in 
quality  to  hemp,  that  in  fome  parts  of  Europe  and  Siberia 
they  have  been  manufadlured  into  cloth,  and  paper  has  been 
made  of  them.  The  whole  plant,  particularly  the  root,  is 
eileemed  to  be  diuretic,  and  has  been  recommended  in  the 
jaundice  and  nephritic  complaints.  It  is  alfo  reckoned  a- 
Hriugent ;  and  of  fervicc  in  all  kinds  of  haemorrhagics,  but- 
is  at  prefent  but  little  in  pra<5! ice.  The  roots  boiled  will, 
dye  yarn  of  a  yellow  colour.  The  larvae,  or  caterpillars  of 
many  fpecies  of  butterflies,  feed  on  the  green  plant ;  and 
fheep  and  oxen  will  readily  eat  the  dried. 

Urtica  Marina.  Sec  Animal- Flower. 

USANCE,  in  commerce,  is  a  determined  time  fixed  for 
the  payment  of  bills  of  exchange,  reckoned  either  from  the 
day  of  the  bills  being  accepted,  or  From  th©  day  of  their* 
date  ;  and  thus  called  becaufe  regulated  by  the  ufage  and 
cuHom  of  the  places  whereon  they  are  drawn. 

USE,  in  law,  the  profit  or  benefit  of  lands  and  tenements; 
or  a  trull  and  confidence  repofed  in  a  perfon  for  the  hold¬ 
ing  of  lands,  &c.  that  he  to  whofe. ufe  the  truH  is  made  fhali 
receive  the  profits.  . 

USHANT,  an  ifland  of  France,-  jy miles  weft  of  the 
coall  of  Britanny,  at  the  entrance  of  the  Britifh  Channel. 

USHER.  (James),  archbifhop  of  Armagh,  one  of  the 
moft  illnflrious  prelates  in  the  17th  century,  as.  well  with  rev 
fpedl  to  his  piety  and  other  virtues,  as  his  uncommon  erndi-' 
tion,  was  born  in  Dublin  in  1580,  and  it  is  find  that  two 
of  his  aunts  taught  him  to  read,  though  they  were  both  born, 
blind.  Dublin  college  -being  finifhed  in  1593,  he  was  one* 
of  the  three  firfit  Hudents  admitted  into  it.  He  made  fo 
fwitt  ?.  progrefs  in  his  iludies,  that  at  18  years  of  age  he* 
was  able  to  difpute  with  Hemy  Fitz-Simon,  a  famous  Je- 
fnit,  who  challenged  ail  the  Proteflant  clergy;  and  defend¬ 
ed  his  caufe  fo  well  in  the  caille  of  Dublin,  that  he  made 
him  repent  his  challenge.  He  was  ordained  prieft  in  i6oi5- 
and  foon  after  was  appointed  to  preach  conflantly  before  the 
court  at  Chrift-church  in  Dublin,  on  Sundays  in  the  after-* 
noon.  In  1603,  he  was  lent  over  to  England  with  Dr  Luke 

Challona, 
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ri  Hicr,  Challoner,  in  order  to  purchafe  books  for  the  library  of  Dnb- 
L  lin.  In  1607,  he  took  the  degree  of  bachelor  of  divinity  ; 
foon  after,  he  was  made  chancellor  of  St  Patrick’s  cathe¬ 
dral,  and  the  fame  year  was  chofen  profeffor  of  divinity, 
when  he  made  choice  of  Bellarrnine’s  controverfies  for  the 
fubjtd  of  his  ledures.  Some  years  after,  he  made  it  a  con- 
flant  euftom  to  come  over  to  England  once  in  three  years, 
fpending  one  month  of  the  fummer  at  Oxfoid,  another  at 
Cambridge,  and  the  reft  of  the  time  at  London.  In  1612, 
he  took  the  degree  of  dodor  of  divinity  ;  at  the  latter  end 
of  the  year  1620,  he  was  promoted  to  the  biftropric  of 
Meath,  and  in  1625  was  made  archbifhop  of  Armagh.  In 
the  adminiftration  of  his  archbifhopric  he  aded  in  a  very  ex¬ 
emplary  manner,  and  endeavoured  to  reform  the  clergy  and 
officers  in  the  eccleflaftical  courts.  In  1640,  he  came  over 
to  England  with  his  family,  with  an  intention  foon  to  re¬ 
turn  to  Ireland  ;  but  was  prevented  by  the  rebellion  which 
broke  out  there  in  1641  ;  and  in  that  rebellion  he  was  plun¬ 
dered  of  every  thing,  except  his  library,  which  was  in  Eng¬ 
land,  and  fome  furniture  in  his  houfe  at  Diogheda.  His 
majefty,  therefore,  conferred  on  him  the  bifhopric  of  Car- 
lifle,  to  be  held  in  commendam  :  the  revenues  of  which  were 
greatly  leffened  by  the  Scots  and  Irifh  armies  quartering  up¬ 
on  it ;  but  when  all  the  lands  belonging  to  the  bifhoprics  in 
England  were  feized  by  the  parliament,  they  voted  him  a 
penfion  of  400  1.  per  annum ,  though  he  never  received  it 
above  once  or  twice.  He  afterwards  removed  to  Oxford  ; 
and,  in  1643,  was  nominated  one  of  the  aflembly  of  divines 
at  Weftminller,  hut  refufed  to  fit  amongft  them  ;  which,  to¬ 
gether  with  fome  of  his  fermor.s  at  Oxford,  giving  offence 
to  the  parliament,  they  ordered  his  ftudy  of  books,  of  confi- 
derable  value,  to  be  feized ;  but  by  the  care  of  Dr  Featly, 
one  of  the  aflembly,  they  were  fecured  for  the  primate’s  ufe. 
The  king’s  affairs  declined  and  Oxford  being  threatened 
with  a  fiege,  he  left  that  city,  and  retired  to  Cardiff  in 
Wales,  to  the  houfe  of  Sir  Timothy  Tyrrel,  who  had  mar¬ 
ried  his  only  daughter,  and  was  then  governor  and  general 
of  the  ordnance.  He  was  afterwards  invited  to  London  by 
the  counteis  of  Peterborough.  In  1 647,  he  was  chofen 
preacher  in  Lincoln’s-Inn  ;  and  during  the  treaty  in  the  Ifle 
of  Wight,  he  was  fent  for  by  the  king,  who  confulted  him 
about  the  government  of  the  church.  The  death  of  his 
majefty  flrnck  him  with  great  horror.  The  countefs  of  Pe¬ 
terborough’s  h(yife,  where  the  primate  then  lived,  being  juft 
over-againft  Charing  Crois,  feveral  of  her  gentlemen  and 
Servants  went  up  to  the  leads  of  the  houfe,  whence  they  could 
plainly  fee  what  was  ading  before  Whitehall.  As  foon  as 
his  majefty  came  upon  the  fcaffold,  fome  of  the  houfehold 
told  the  primate  of  it  ;  and  afked  him,  whether  he  would  fee 
the  king  once  more  before  he  was  put  to  death.  He  was 
at  firft  unwilling,  but  at  laft  went  up :  where,  as  the  cere¬ 
monial  advanced,  the  primate  grew  more  and  more  affeded; 
and,  when  the  executioners  in  vizards  began  to  put  up  the 
king’s  hair,  he  fwooned  away.  He  died  of  a  pleurify  in 
1655  ;  and  was  folemnly  buried  at  Weftminfter,  in  St  Eraf- 
mus’s  chapel.  He  publifhed,  1.  Britannicarum  Ecclejiarum 
uintiquitates .  2.  Polycarpi  et  Ignatii  Epiftola. ,  Grace  Latine , 

Sic.  3.  Annals  of  the  Old  and  New  Teftament,  in  Latin. 
4.  Be  Grace  Septuiginta  inter pretum  Verfione  Syntagma  ;  and 
many  other  books  which  are  efteemed.  A  confiderabk 
number  of  his  works  ftill  remain  in  manufeript. 

Usher,  an  officer  or  fervant  who  has  the  care  and  direc¬ 
tion  of  the  door  of  a  court,  hall,  chamber,  or  the  like. 

Usher  of  the  Black  Rod ,  the  eldeft  of  the  gentlemen 
uftiers,  daily  waiters  at  court,  whole  duty  is  to  bear  the 
rod  before  the  king  at  the  feaft  of  St  George,  and  other  ib- 
lemnities.^. 

USK,  a  river  of  Wales,  which  rifes  on  the  weft  of 


Brecknockfhire,  and  runs  fouth-eaft  through  that  county  Ufque* 
and  Monmouthftiire,  falling  into  the  mouth  of  the  Severn.  baugh 

USQUEBAUGH,  a  ftrong  compound  liquor,  chiefly  n  H 
taken  by  way  of  dram.  t  Utrecht« 

There  are  feveral  different  methods  of  making  this  liquor; 
but  the  following  is  efteemed  one  of  the  bell  :°To  two  gal¬ 
lons  of  brandy,  or  other  fpirits,  put  a  pound  of  Spaniffi  li¬ 
quorice,  half  a  pound  of  raifms  of  the  fun,  four  ounces  of 
currants,  and  three  of  fliced  dates  ;  the  tops  of  baum,  mint, 
favory,  thyme,  and  the  tops  of  the  flowers  of  rofemary,  of 
each  two  ounces  ;  cinnamon  and  raace,  well  bruifed,  nut¬ 
megs,  anifeeds,  and  coriander  feeds,  bruifed  likewife,  of  each 
four  ounces  ;  of  citron  or  lemon,  and  orange  peel,  feraped, 
of  each  an  ounce  ;  let  all  thefe  infufe  48  hours  in  a  warm 
place,  often  fhaking  them  together  ;  then  let  them  ftand  in 
a  cool  place  for  a  week  :  after  which  the  clear  liquor  is  to 
be  decanted  off,  and  to  it  is  to  be  put  an  equal  quantity 
of  neat  white  port,  and  a  gallon  of  canary  ;  after  which  it 
is  to  be  fweetened  with  a  fufficient  quantity  of  double-refi¬ 
ned  fugar. 

USTION,  in  pharmacy,  the  preparing  of  certain  fub- 
ftances  by  burning  them. 

USUFRUIF,  in  the  civil  law,  the  ule  or  enjoyment 
of  any  lands  or  tenements  ;  or  the  right  of  receiving  the 
fruits  and  profits  of  an  inheritance,  or  other  thing,  without 
a  power  of  alienating  or  changing  the  property  thereof. 

USURER,  a  perfon  charged  with  a  habit  or  ad  of  u- 
fury. 

USURIOUS  CONTRACT,  is  any  bargain  or  contrad 
whereby  a  man  is  obliged  to  pay  more  iritereft  for  money 
than  the  ftatute  allows. 

USURPATION,  in  law,  is  an  injurious  ufmg  or  enjoy¬ 
ment  of  a  thing  for  continuance  of  time,  that  belongs  of 
right  to  another. 

USURY,  an  unlawful  contrad  upon  the  loan  of  money, 
to  receive  the  fame  again  with  exorbitant  increafe.  Under 
the  article  Interest,  it  was  obferved,  that  by  ftatute  37 
Hen.  VIII.  c.  9.  the  rate  of  intereft  was  fixed  at  10L  per 
cent . per  annum:  which  the  ftatute  13  Eliz.  c.  8.  confirms, 
and  ordains,  that  all  brokers  fhall  be  guilty  of  a  pramunire 
that  tranfad  any  contrads  for  more,  and  the  fecnrities  them- 
felves  fhall  be  void.  The  ftatute  21  Jac.  I.  c.  17.  reduced 
intereft  to  8 1.  per  cent.  ;  and  it  having  been  lowered  in 
1650,  during  the  ufurpation,  to  6 per  cent,  the  fame  reduc¬ 
tion  was  re-enaded  after  the  Reftoration  by  ftatute  1 2  Car. 

II.  c.  13.  and,  laftly,  the  ftatute  12  Annae,  ft.  2.  c.  16.  has 
reduced  it  to  5  per  cent .  Wherefore  not  only  all  contrads 
for  taking  more  are  in  themfelves  totally  void,  but  alfo  the 
lender  fhall  forfeit  treble  the  money  borrowed.  Alfo  if 
any  ferivener  or  broker  takes  more  than  5  s.  per  cent,  pro¬ 
curation-money,  or  more  than  12  d.  for  making  a  bond,  he 
fhall  forfeit  20I.  with  cofts,  and  fhall  fuffer  imprifonment  for 
half  a  year. 

UTERUS,  in  anatomy.  See  there,  n°  108. 

UTICA  (anc.geog.),  3  town  of  Africa  Propria,  on  the 
Mediterranean :  a  Tyrian  colony,  and  older  than  Carthage, 

(Sil.  Italicus) ;  its  name,  according  to  Bochart,  denoting 
old :  reckoned  fecond  to  it ;  but  after  the  deftrudion  of 
Carthage,  became  the  capital  and  centre  of  all  the  Roman 
tranfadions  in  Africa,  according  to  Strabo  ;  who  adds,  that 
it  flood  on  the  fame  bay  with  Carthage,  at  one  of  the  pro¬ 
montories  called  /Ipollonium ,  bounding  the  bay  on  the  weft 
fide,  the  other  to  the  eaft  called  Hermeia ,  being  at  Carthage. 

It  became  famous  by  the  death  of  Cato,  who  thence  was 
called  Uticenfis . 

UTRECHT,  one  of  the  feven  United  Provinces,  or 
States  of  Holland,  wholly  furrounded  by  Holland  and  Guel- 
derland,  excepting  a  fmall  oart  of  it  that  borders  on  the 

Zuyder- 
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Utrecht  Zuyder  Zee.  Its  grtateft  length  is  about  32  miles,  and 
II  breadth  about  22.  It  enjoys  a  good  air  ;  and  in  moft  pla- 

Vnltur.  ccs  t^e  js  fruitful,  but  in  fome  Tandy,  or  what  is  called 
J  turf  ground ^  and  in  others  over-run  with  wood.  It  is  wa¬ 

tered  by  the  Leek,  Rhine,  Vecht,  and  other  fmaller  rivers, 
befides  feveral  canals  ;  of  which  that  extending  from  the  vil¬ 
lage  of  Vreefwyk  to  Utrecht  is  one  of  the  chief. 

Utrecht,  or,  Latin,  Ultrajeffum,  'TrafEtum  vetus  or  in - 
ferius ,  or  Trajefium  Rhent ,  capital  of  a  province  of  the  fame 
name,  fo  called  from  its  ancient  ferry  or  paffage  here  over 
the  Rhine  ;  the  word  being  compounded  of  trecht ,  which 
in  Dutch  fignifies  u  a  ferry,”  and  oud  or  0//,  i.  e.  “  old.” 
It  is  a  fair,  large,  and  populous  city,  fituated  19  miles 
from  Amfterdam,  25  from  Rotterdam,  and  27  from  Ley¬ 
den.  Here  is  a  (lately  townhoufe,  with  a  commandery 
of  the  Teutonic  order,  and  a  Celebrated  univerfity,  which 
was  founded  in  1630,  fince  which  it  hath  flourifhed  greatly, 
though  it  has  not  all  the  privileges  of  moft  other  univer- 
fities  ;  being  wholly  fnbjedt  to  the  magiftrates  of  the  city. 
The  mall  without  the  town,  having  five  rows  of  lofty  limes 
on  each  fide,  is  very  pleafant  ;  and  the  phyfic-garden  be¬ 
longing  to  the  univerfity  is  extremely  curious.  There  are 
five  churches  here  that  have  chapters  ;  but  the  members  of 
thefe  purchafe  the  places,  of  which  fome  coft  6000  or  7000 
guilders.  The  dreams  which  run  through  feveral  of  the 
ftreets,  contribute  much  to  the  beauty  and  cleanlineis  of  the 
town  ;  and  the  canal  that  i?  cut  from  the  Leek,  and  pafifeS 
through  it  to  Amfterdam,  will  carry  (hips  of  any  burden. 
Pope  Adrian  VI.  was  a  native  of  this  city.  Here,  in  1579, 
the  memorable  union  was  formed  between  the  feven  pio- 
vinces  ;  and,  in  1 7 1 3,  the  celebrated  peace  concluded  be¬ 
tween  France  on  the  one  part,  and  the  allies  on  the  other. 
The  Papifts  have  a  nominal  archbifhop  of  this  city  ;  and 
there  is  a  filk  manufactory  carried  on  in  it,  which  employs 
&  number  of  hands.  The  inhabitants  are  fuppofed  to  amount 
to  30,000.  E.  Long.  5.  8.  N.  Lat.  52.  7. 

UTRICULARIA,  in  botany:  A  genus  of  plants  of 
the  clafs  of  diondria ,  and  order  of  monogynia ;  and  in  the  na¬ 
tural  fyftem  arranged  under  the  24th  order,  Coryda/es. 
The  calyx  is  ringent,  with  a  ne&arium  refembling  a  fpur  ; 
the  corolla  diphyllous  and  equal  :  the  capfule  unilocular. 
There  are  nine  fpecies  ;  two  of  which  are  natives  of  Britain. 
They  have  been  applied  to  no  particular  life. 

UVA  ursi.  See  Arbutus. 

VULCAN,  in.  Pagan  worfhip,  the  god  of  fubterraneous 
fire  and  metals,  was  the  fon  of  Jupiter  and  Juno  ;  and  was 
laid  to  be  io  remaikably  deformed,  that  his  father  threw  him 
down  from  heaven  to  the  ifle  of  Lemnos,  in  which  fall  he 
broke  his  leg,  and  there  he  fet  up  his  forge,  and  taught  men 
how  to  foften  and  polifh  brafs  and  iron.  Thence  he  remo¬ 
ved  to  the  Liparian  ifles,  near  Sicily,  where,  by  the  afiift- 
ance  of  the  Cyclops,  he  made  Jupiter’s  thunderbolts,  arid 
armour  for  the  other  gods.  Notwithftanding  the  deformi¬ 
ty  of  his  perfon,  he  had  a  paffion  for  Mifierva,  and  by  Jupi¬ 
ter’s  confent  made  his  addreffes  to  her,  but  without  fuceefs. 
He  was,  however,  more  fortunate  in  hlsl'uit  to  Venus  ;  who, 
after  her  marriage,  chofe  Mars  for  her  gallant  ;  when  Vul¬ 
can  expofed  them  to  the  ridicule  of  the  other  gods,  by  ta¬ 
king  them  in  a  net. 

VULGA  L'E,  a  very  ancient  Latin  iranfhtion  of  the 
Bible,  and  the  only  one  acknowledged  by  the  church  of 
Rome  to  be  authentic.  See  Bible. 

VULNERARY,  in  medicine,  an  epithet  formeily  gi¬ 
ven  to  remedies  fuppofed  to  poffefs  virtues  for  the  cure  of 
wounds  and  ulcers.  * 

VULTUR,  a  genus  of  birds  belonging  to  the  order  of 
Accipitra .  The  beak  is  ftraight  and  crooked  at  the  point  \ 


the  head  has  no  feathers ;  on  the  forepart  being  only  naked 
ficin  ;  and  the  tongue  is  generally  bifid.  There  are  21 
fpecies.  The  moft  remarkable  are, 

I.  Gryphus ,  the  condor,  which  is  not  only  the  largeft  of 
this  genus,  but  perhaps  of  alt  others  which  are  able  to  fly. 
fL  he  accounts  of  authors  in  regard  to  its  extent  of  wing  are 
various,  viz.  from  9  to  18  feet  from  the  tip  of  one  wing  to 
that  of  the  other.  One  gives  it  (Length  fufficient  to  carry 
off  fheep,  and  boys  of  10  years  old  ;  while  another  ventures 
to  affirm,  that  it  can  lift  an  elephant  from  the  ground  high 
enough  to  kill  it  by  the  fall !  M.  de  Salerne  fays,  that  one 
of  this  kind  was  (hot  in  France  in  the  year  1719,  which 
weighed  18  lib.  and  wliofe  extent  of  wing  was  18  feet. 
But  to  come  nearer  the  truth,  perhaps  it  is  better  to  abide 
by  defcriptions  which  bear  a  moderate  proportion.  In 
Hawkefwortli’s  Voyages,  mention  is  made  of  one  of  thefe 
birds  (hot  at  Port  Defire,  oft  Penguin  Ifland,  of  which  lie 
gives  the  following  defcriotlon  :  “  The  head  of  this  bird  re- 
fembled  that  of  an  eagle,  except  that  it  had  a  large  comb 
upon  it.  Round  the  neck  it  had  a  white  ruff,  exa&ly  re¬ 
fembling  a  lady’s  tippet  ;  the  feathers  on  the  back  were*as 
black  as  jet,  and  as  bright  as  the  fined  polifh  could  render 
that  mineral  ;  the  legs  were  remarkably  ftrong  and’  large, 
and  the  talons  like  thofe  of  an  eagle,  except  that  they  were 
not  fo  (harp  ;  and  the  wings,  when  they  were  extended,  mea¬ 
sured,  from  point  to  point,  no  lefs  than  1 2  feet.”  This 
laft  account  feems  by  no  means  to  exceed  the  natural  iize, 
fince  we  have  an  account  in  the  Philofophical  Tianfa&ions 
of  one  of  the  quill-feathers  of  this  bird,  brought  from  Chili, 
which  meafured  1  2  feet  4  inches  \  the  diameter  of  the  quill 
half  an  inch  ;  and  the  extent  of  wing  1 6  feet.  This  bird 
was  met  in  latitude  53  fouth,  not  far  from  the  iftand  Mocha, 
in  the  South  Sea,  in  the  year  1691.  The  feamen  (hot  it  on 
a  cliff  by  the  fea-fide  ;  and  taking  it  for  a  kind  of  turkey, 
made  a  meal  of  it.  In  this  account  we  are  told  that  the 
colour  was  black  and  white,  like  a  magpie,  and  the  crell  or 
comb  fharp  like  a  razor. 


Vulrtrr; 


It  feems  now  certain,  that  the  account  given  by  the  edi¬ 
tor  of  Cook’s  Voyage  is  very  nearly,  if  not  precifely,  the 
truth,  as  two  birds  of  this  kind  are  now  in  the  mufeum  of 
Mr  Parkinfon,  and  are  probably  male  and  female.  The  firft: 
of  thefe  has  an  extent  of  wing  fomewhat  under  1  I  feet. 
The  bill  is  ftrong,  moderately  hooked,  and  blunt  at  the  tip,, 
which  is  white,  the  reft  of  it  being  of  a  dulky  colour.  Oil 
the  top  of  the  head  runs  a  kind  of  carunculated  fubftance, 
(landing  up  like  the  comb  of  a  cock.  The  head  and  neck 
are  (lightly  covered  with  brown  down,  in  fome  parts  nearly 
bare,  and  here  and  there  a  carunculated  part,  as  hi  the  nedc 
of  a  turkey.  The  lower  part  of  the  neck  is  lurroundcd 
with  a  ruff  of  a  pure  white  and  hairy  kind  of  feathers. 
The  upper  parts  of  the  body,  wfng,  and  garl,  are  black,  ex¬ 
cept  that  the  middle  wing  coverts  have  whitifh  ends,  and  ^ 
the  greater  coverts  half  black  half  white.  The  nine  or  ten 
firft  quills  are  black,  the  reft  white,  with  the  tips  only 
black  ;  and  when  the  wings  are  clofed,  producing  the  ap¬ 
pearance  of  the  bird  having  the  back  white  ;  giving  occafion- 
to  Molruc,  in  his  Hiftory  of  Chili,  to  fay,  that  the  back  was 
white.  The  under  parts  of  the  body  are  rather  (lightly  cover¬ 
ed  with  feathers  ;  but  thofe  of  the  thighs  are  pretty  long. 
The  legs  are  flout  and  brown  ;  claws  black  and  blunt. 


The  (econd  bird  in  Mr  Parkinfon’s  collection,  chiefly  dif¬ 
fers  from  the  firft,  in  having  not  the  lead  appearance  of  a 
comb  or  creft,  but  (mooth  for  the  moft  part,  except  where 
the  head  and  neck  are  covered  with  down.  The  ruff  on  the 
lower  part  of  the  neck  is  not  fo  full  and  confpicuous  ;  but 
as  to  the  colour  of  the  plumage,  the  difference  is  not  worth 
noticing,  It  is  not  impoflible  but  this  laft  may  prove  to  be 
>  a 
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,7uttur.  a  vonti'T-male,  for  Molruc  exprefsly  fayS,  that  the  female  is  lii^melt  degree  of  cold,  obliged  them  to  creep  for  (heller. 
“V —  final! er^han  the  male,  of  a  brown  colour,  and  has  no  tuff  In  the  Weft  Indies,  they  rooft  together  of  nights,  in  vaft 
about  the  neck,  only  a  fmall  tuft  at  the  back  part.  numbers,  like  rooks  in  this  Country.  They  are  reckoned 

Thefe  birds  are  laid  to  make  the  neft  among  the  inaccef-  a  moll  ufeful  animal  in  the  places'  where  they  refort ;  which 
fibie  rocks,  and  to  lay  two  white  eggs,  larger  than  thole  of  fecures  their  fafety,  added  to  a  penalty  for  killing  one,  which 
-  a  turkey  ;  are  very  deftruftive  to  bleep,  and  will  in  troops  is  in  force  in  Jamaica,  and  other  iflands  of  the  Weft  Indies. 


•  often  attempt  calves ;  in  which  cafe,  fome  of  them  firft  pick 
out  the  eyes,  whilll  others  attack  the  poor  animal  on  all 
fides,  and  foon  tear  him  to  pieces.  Ibis  gives  rife  to  the 
following  dratagem,  ufed  by  the  peafants  of  Chili :  One  of 
them  wraps  himfelf  up  in  the  hide  of  a  frefh  killed  fheep  or 
ox,  and  lies  dill  on  the  ground  ;  the  condor,  fuppofing  it 
to  be  lawful  prey,  dies  down  to  fecure  it,  when  the  perfdn 
concealed  lays  hold  of  the  legs  of  the  bird,  his  hands  being 
well  covered  with  gloves  ;  and  immediately  his  comrades, 


4.  The  fagittdriusy  or  fecretary ,  is  a  mod  Angular  fpecies, 
being  particularly  remarkable  from  the  great  length  of  its 
legs  ;  which  at  drit  light  would  induce  one  to  think  it  be¬ 
longed  to  waders  :  but  the  chara&ers  of  the  vultur  are  fo 
dron^ly  marked  throughout,  as  to  leave  no  doubt  to  which 
clafs  it  belongs. 

The  bird,  when  ftanding  ere&,  is  full  three  feet  from  the 
top  of  the  head  to  the  ground.  The  bill  is  blaek,  iharp, 
and  crooked,  like  that  of  an  ea  de  ;  the  head,  neck,  bread, 


who  are  concealed  at  a  didance,  run  in,  and  affld  to  fecute  and  upper  parts  of  the  body,  are  of  a  bluidi  afh  colour  :  the 


the  depredator,  by  falling  on  him  with  dicks  till  they  have 
killed  him.  See  Plate  DX.  fig.  4.  ^ 

2.  The  Percnopterus ,  or  Egyptian  vultur.  The  appear¬ 
ance  of  this  bird  is  as  horrid  Us  can  well  be  imagined,  viz.  the 

-  face  is  naked  and  wrinkled  ;  the  eyes  are  large  and  black  ; 

the  beak  black  and  hooked  ;  the  talons  large*  and  extending 
ready  for  prey  ;  and  the  whole  body  polluted  with  filth: 
thefe  are  qualities  enough  to  make  the  beholder  fliudder  with 
horror.  Notwithdauding  this,  the  inhabitants  of  Egypt 
cannot  be  enough  thankful  to  Providence  for  this  bird.  All 
the  places  round  Cairo  are  filled  with  the  dead  bodies  of  afies 
arid  camels  ;  and  thoufands  of  thefe  birds  fly  about,  and  de-  _ 

•  vour  the  carcafes  before  they  putrify  and  fill  the  air  with  arid  is  frequently  feen  at  the  Cape  of  Good  Hope. 

-  noxious  exhalations.  The  inhabitants  of  Egypt,  and  after  alfo  met  with  in  the  Philippine  iflands. 


legs  are  very  long,  douter  than  thofe  of  a  heron,  and  of 
a  brown  colour;  claws  fhortifh,  but  crooked,  not  very  fharp, 
and  of  a  black  colour  ;  from  the  hind-head  fpriugs  a  number 
of  long  feathers,  which  hatig  loofe  behind  like  a  pendent 
cred  ;  thefe  feathers  arife  by  pairs,  arid  are  longer  as  they 
arc  lower  down  on  the  neck  j  this  cred  the  bird  can  ere<d  or 
deprefs  at  pleafure  ;  it  is  of  a  dark  colour,  almod  black  ; 
the  webs  are  equal  on  both  tides,  and  rather  curled  ;  and  the 
feathers,  when  ere& ed,  fomewhat  incline  towards  the  neck  ; 
the  two  middle  feathers  of  the  tail  twice  as  long  as  any  bf 
the  red. 

This  fingular  fpecies  inhabits  the  internal  parts  of  Africa, 

It  is 


them  Maillet  in  his  Defection  of  Egypt,  fay,  that  they  yearly 
follow  the  caravan  to  Mecca,  and  devour  the  filth  of  the 
rTlaughtered  beads,  and  the  carcafes  of  the  camels  winch  die  on 
the  journey.  They  do  not  fly  high,  nor  are  they  afraid  of  men. 
If  one  is  killed,  all  the  red  furround  him  in  the  fame  manner 
-as  do  the  roydon  crows;  they  do  not  quit  the  places  they  fre¬ 
quent,  though  frightened  by  the  explofion  of  a  gun,  but  im- 

•  mediately  return  thither.  Maillet  imagines  this  bird  to  be 

•  the  ibis  of  the  ancients  :  but  it  is  fcarcely  to  be  imagined, 
that  a  wife  nation  fhould  pay  fuch  honours  to  an  unclean,  im¬ 
pure,  and  rapacious  bird,  which  was  not  perhaps  fo  common 
before  the  Egyptians  filled  the  dreets  with  carcafes.  If  the 

•ibis  is  to  be  found,  it  mud  certainly  be  looked  for  in  the  ordo 
of  grallse  of  Linnaeus  ;  and  we  imagine  it  .to  be  the  white 

•  dork  (drdea  cicona ),  which  is  fo  common  in  Egypt.  The 
Arabians  call  it  rocbtme  >,  the  French  living  in  Egypt,  give 
it  the  name  of  chapon  de  Pbaraon ,  or  de  Mahometh . 

3.  The  aura,  or  carrion  vulture,  according  to. Mr  Latham, 
is  about  the  fr/e  of  a  turkey,  though  it  varies  in.  fize  in  d.if- 
-ferent  parts.  The  bill  i3  white  ;  the  end  black  ;  i rides  bluifh 
faffron-colour.  The  head,  and  part  of  the  neck,  are  bare 
of  feathers  j  and  of  a  red,  or  rather  rufous  Colour.  The 
Tides  of  the  head  warted,  not  unlike  that  of  a  turkey. 
The  whole  plumage  is  brown  black,  with  a  purple  and  green 
glofs  in  different  refle&ions  ;  but  in  fome  birds,  efpecially 
'young  ones,  greatly  verging  to  dirty  brown.  I  he  feathers 
•of  the  quills  and  tail  arc  biacker  than  the  red  of  the  body. 
The  legs  are  flcfh-colour  ;  the  claws  black. 

This  bird  is  very  common  in  the  Wed  Indies,  and  both 
in  North  and  South  America.  It  feeds  on  dead  carcafes, 
Tnakes,  &c.  like  mod  of  this  genus  ;  .  which  makes  the  fmell 
.of  it  very  offenfive.  In  general,  it  is  very  tame  in  its  wild 
date,  but  particularly  fo  when  trained  up  from  being  young. 
This  our  author  experienced  in  two  birds  fent  home  from 
Jamaica*  They  weie  differed  to  run  wild  about  the  gar¬ 
den,  and  were  alert  and  brilk  during  the  dimmer  months  ; 
but  impatient  of  the  lead  cold ;  for  a  rainy  day,  with  the 


The  defeription  was  taken  by  Mr  Latham  from  three 
that  were  alike,  which  he  faw  in  England  alive  fome  years 
fince  ;  two  of  which  are  now  in  the  Leverian  mufeum.  From 
confinement  they  had  lod  their  two  long  tail  feathers  ;  but 
this  want  was  fupplied  by  fome  accurate  drawings  by  Sir 
Jofeph  Banks,  taken  from  the  life  at  the  Cape. 

As  to  the  manners  of  this  bird,  it  is  on  all  hands  allowed 
that  it  principally  feeds  on  rats,  lizards,  fnakes,  and  the 
like  ;  and  that  it  will  become  familiar  :  whence  Sonnerat  is 
of  opinion,  that  it  might  be  made  ufeful  ill  fome  of  our  co¬ 
lonies,  if  encouraged,  towards  the  deftru&ion  of  thofe  pefts. 
They  call  it  at  the  Cape  of  Good  Hope  Jlangeater ,  i.  e. 
fnake  eater.  A  great  peculiarity  belongs  to  it,  perhaps  ob- 
ferved  in  no  other;  which  is,  the  faculty  of  driking  forwards 
with  its  legs,  never  backwards.  Dr  Solarider  has  fecn  011c 
of  thefe  birds  take  up  a  fnake,  fmall  tortoife,  or  fuch  like, 
in  its  claws;  when  dafhing  it  from  thence  again  it  the  ground 
with  great  violence,  if  the  vi&im  was  not  killed  at  fird,  xt 
repeated  the  operation  till  that  end  was  anfwered  ;  after 
which  it  ate  it  up  quietly.  Dr  J.  R.  Forder  mentioned  a 
further  circumdance,  which  lie  lays  was  fuppofed  to  be  pe¬ 
culiar  to  this  bird  ;  that  fhould  it  by  any  accident  break  the 
leg,  the  bone  would  never  unite  again. 

VULVA,  in  anatomy.  See  there,  n°  132. 

UVULA,  in  anatomy.  See  there,  n°  102. 

UZ,  or  Utz,  the  country  and  place  of  relidence  of  Job. 
In  the  genealogy  of  the  patriarchs  there  are  three  perfons 
called  Uz,  either  of  which  might  give  this  diftrift  its  name. 
The  fird  was  the  grandfon  of  Sem,  by  his  fon  Aram  (Gen. 
xxii.  23.), who,  according  to  Jofephus,  occupied  the  Trache- 
nitis,  and  Damafcus,  to  the  north  of  Paledine  :  but  Job  was 
among  the  fons  of  the  Eaft.  Another  Uz  was  the  fon  of 
Nahor,  Abraham’s  brother  (Gen.  x.  21.),  who  appears  to 
have  removed,  after  palling  the  Euphrates,  from  Haran  of 
Mefopotamia  to  Arabia  Delerta.  The  third  Uz  was  a  Ho¬ 
rde,  from  mount  Seir  (Gen.  xxxvi.  28.),  and  thus  not  of  E- 
ber’s  poflerity.  Now  the  quedion  is,  from  which  of  thdfe 

Job’s 
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Vt,  Job’s  country,  Uz,  took  its  name  ?  Not  from  the  firft,  ns  bable  reafong. 
ig  already  fhown  ;  nor  from  the  fecond,  becaufe  his  country 
is  always  called  Seir,  or  Edom,  never  Uz ;  and  then  called  a 
fouth,  not  an  eajl,  country,  in  Scripture*  It  therefore  re¬ 
mains,  that  we  look  for  the  count:  y  and  place  of  refidence 
of  Job  in  Arabia  Deferta ;  for  which  there  was  very  pro- 
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The  plunderers  of  Job  are  called  Chaldeans  TTY2». 
and  S abeam ,  next  neighbours  to  him,  Thefe  Sabeans  came  vUzjeck‘ 
not  from  Arabia  Felix,  but  from  a  nearer  Sabe  in  Arabia 
Deferta  (Ptolemy)  ;  and  his  friends,  except  Eliphaz  the 
Themanite,  were  of  Arabia  Deferta, 

UZBECK  Tartary,  “See  Tartary, 
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TXT  or  w,  is  the  21ft  letter  of  our  alphabet ;  and  is  com- 

’’  J  pofed,  as  its  name  implies,  of  two  v’s.  It  was  not 
in  ufc  among  the  Hebrews,  Greeks,  or  Romans  ;  but  chief¬ 
ly  peculiar  to  the  northern  nations,  the  Teutones,  Saxons, 
Britons,  &c.  But  flill  it  is  not  ufed  by  the  French,  Itali¬ 
ans,  Spaniards,  or  Portugnefe,  except  in  proper  names,  and 
other  terms  borrowed  from  languages  in  which  it  is  ori¬ 
ginally  ufed,  and  even  then  it  is  founded  like  the  fingle  v. 
This  letter  is  of  an  ambiguous  nature  ;  being  a  confonant  at 
the  beginning  of  words,  and  a  vowel  at  the  end.  It  may 
ftand  before  all  the  vowels  except  u;  as  water,  wedge,  win¬ 
ter,  wonder  :  it  may  alfo  follow  the  vowels  a,  e,  0,  and  unites 
with  them  into  a  kind  of  double  vowel,  or  diphthong  ;  as 
in  f aw,  few,  cow ,  See.  It  alfo  goes  before  r,  and  follows  f 
and  th  ;  as  in  wrath,  [wear,  thwart  :  it  goes  before  h  alfo, 
though  in  reality  it  is  founded  after  it  ;  as  in  when, 
what,  See.  In  fome  words  it  is  obfeure,  as  in Jhadow,  wi¬ 
dow,  8ec. 

WAAG,  a  river  of  Hungary,  which  rifes  in  the  Carpa¬ 
thian  mountains,  and  falls  into  the  Danube  oppofite  to  the 
ifland  of  Schut. 

WAAL,  a  river  of  the  United  Netherlands,  being  one 
of  the  branches  of  the  Rhine,  which  runs  from  eaft  to  weft, 
thro*  Gueldeiland,  palling  by  Nimeguen,  Tiel,  Bommel,  and 
Gorcum  ;  and,  uniting  with  the  Maes,  falls  into  the  German 
Sea  below  the  Briel. 

WACHENDORFIA,  in  botany:  A  genus  of  plants 
of  the  clafs  of  triandria ,  and  order  of  monogynia  ;  and  arran¬ 
ged  in  Linnaeus’s  Natural  Method  of  Clafiification  under 
the  6th  order,  Infatdt.  T  he  corolla  is  hexapetalous,  unequal, 
*and  fituated  below  the  germen  ;  the  capfule  trilocular  and 
fupenor.  There  are  four  fpecies ;  none  of  which  are  natives 
of  Britain. 

WADD,  or  Wadding,  is  a  ftopple  of  paper,  hay,  ftraw, 
or  the  liKe,  forced  into  a  gun  upon  the  powder,  to  keep  it 
elofe  in  the  chamber ;  or  to  put  up  clofe  to  the  ftiot,  to  keep 
it  from  rolling  out. 

WADSET,  in  Scots  law.  See  Law,  n°  clxix.  1. 

WAFERS,  or  Sealing  Waters,  are  made  thus:  Take 
very  fine  flour,^  mix  it  with  glair  of  eggs,  ifinglafs,  and  a 
little  yeaft ;  mingle  the  materials ;  beat  them  well  together; 
fpread  the  batter,  being  made  thin  with  gum-water,  on  even 
tm  plates,  and  dry  them  in  a  Hove  ;  then  cut  them  out  for 
ufe. 

#  You  may  make  them  of  what  colour  you  pleafe,  by  tin¬ 
ging  the  pafte  with  brafil  or  vermilion  for  red;  indigo  or 
verditer,  See.  tor  blue ;  faffron,  turmerics,  or  gamboge,  Sec. 
for  bellow. 

WAGER  of  Law.  See  (Wager  of)  Law. 

Wager  of  Battel.  See  (  Wager  of)  Battel. 

WAGGON,  a  wheel  carriage,  of  which  there  are  vari¬ 
ous  forms,  accommodated  to  the  different  ufes  they  are  in¬ 
tended  for.  The  common  waggon  confifts  of  the  fhafts  or 
Vox,.  XVIII,  Part  IL 


rods,  being  the  two  pieces  which  the  hind  horfe  bears  up  ; 
the  welds  ;  the  flotes,  or  crofs  pieces,  which  hold  the  (hafts 
together  ;  the  bolfter,  being  that  part  on  which  the  fore¬ 
wheels  and  the  axle-tree  turn  in  wheeling  the  waggon  acrof3 
the  road  ;  the  cheft  or  body  of  the  waggon,  having  the 
ftaves  or  rails  fixed  thereon  ;  the  bales,  or  hoops  which  com- 
pofe  the  top  ;  the  tilt,  the  place  covered  with  cloth,  at  the 
end  of  the  waggon.  See  Mechanics,  SeCL  fv. 

WAGTAIL,  in  ornithology.  See  Motacilla. 

WAIFS,  bona  wAViATA,"are  goods  ftolen,  and  waived 
or  thrown  away  by  the  thief  in  his" flight,  for  fear  of  being 
apprehended.  Thefe  are  given  to  the  king  by  the  law,  as 
a  punifhment  upon  the  owner  for  not  himfelf  purfuing  the 
felon,  and  taking  away  his  goods  from  him.  nd  therefore . 
if  the  party  robbed  do  his  diligence  immediately  to  follow 
and  apprehend  the  thief  (which  is  called  making  jrejh  fuit)9 
or  do  conviCfc  him  afterwards,  or  procure  evidence  to  con- 
vi&  him,  he  fhall  have  his  goods  again.  Waived  goods  do 
alfo  not  belong  to  the  ktng  till  feized  by  fomebody  *or  his 
ufe  ;  for  if  the  party  robbed  can  feize  them  firft,  though  at 
the  dift ance  of  20  years,  the  king  fhall  never  have  them.  If 
the  goods  are  hid  by  the  thief,  or  left  anywhere  by  him, 
fo  that  he  had  them  not  about  him  when  he  fled,  and  there¬ 
fore  did  not  throw  them  away  in  his  flight  ;  thefe  alfo  are 
not  bona  waviata,  but  the  owner  m^iy  have  them  again  when 
he  pleafes.  The  goods  of  a  foreign  merchant,  though  fto¬ 
len  and  thrown  away  in  flight,  (hall  never  be  waifs :  the  rea- 
fon  whereof  may  be,  not  only  for  the  encouragement  of 
trade,  but  alfo  becaufe  there  is  no  wilful  default  In  the 
foreign  merchant’s  not  purfuing  the  thief,  he  being  gene¬ 
rally  a  ftranger  to  our  laws,  our  ufages,  and  our  lan- 
guage. 

WAIGATS  straits,  fituated  between  Nova  Zembla 
and  Ruffia,  through  which  the  Dutch  failed  to  the  north,  as 
high  as  7  50,  in  order  to  difcovei  a  north-eait  paflage  to 
China  and  the  Eaft  Indies. 

WAINSCO  f,  in  building,  the  timber-work  that  ferves 
to  line  the  walls  of  a  room,  being  ufually  made  in  pannels, 
and  painted,  to  ferve  inftead  of  hangings. 

WAIVE,  in  law,  a  woman  that  is  put  out  of  the  pro¬ 
tection  of  the  law.  She  is  called  waive ,  as  being  forfaken 
of  the  law,;  and  not  outlaw  as  a  man  is  ;  by  reafon  women 
cannot  be  of  the  decenna,  and  are  not  fworn  in  leets  to  the 
king,  nor  to  the  law,  as  men  are  ;  who  are  therefore  within 
the  law  ;  whereas  women  are  not,  and  fo  cannot  be  outlaw¬ 
ed,  fmee  they  never  were  within  it. 

WAKE,  the  print  or  track  imprcfled  by  the  conrfe  of 
a  fhip  on  the  furface  of  the  water.  It  is  formed  by  the  re¬ 
union  of  the  body  of  water  which  was  feparated  by  the  (hip’s 
bottom  whilft  moving  through  it ;  and  may  be  feen  to  a  con- 
fiderable  diftance  behind  the  ftern,  as  fmoother  than  the  reft 
of  the  fea.  Hence  it  is  ufually  obferved  by  the  compafs,  to 
diicover  the  angle  of  lee-way. 

4  T  A 
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Waite,  &  (hip  is  faid  to  be  in  the  wake  of  another  when  fhe  fol- 
""V-^Jows  her  on  the  fame  track,  or  a  line  fuppofed  to  be  formed 
on  the  continuation  of  her  keel. 

Two  diflant  obje&s  obferved  at  fea  are  called  in  the  wake 
of  each  other,  when  the  view  of  the  fartheft  is  intercepted 
by  the  ntareft  ;  fo  that  the  obferver’s  eye  and  the  two  ob¬ 
jects  are  all  placed  upon  the  fame  right  line. 

Wake  is  the  eve- feaft  of  the  dedication  of  churches,  which 
13  kept  with  feafting  and  rural  diverfions. 

The  learned  Mr  Whitaker,  in  his  Hiftory  of  Manchefter, 
hath  given  a  particular  account  of  the  origin  of  wakes  and 
fairs.  He  obferves,  that  every  church  at  its  confecration 
received  the  name  of  fome  particular  faint  :  this  cuftom  was 
pradlifed  among  the  Roman  Britons,  and  continued  among 
the  Saxons;  and  in  the  council  of  Ceaichythe,  in  816,  the 
■name  of  the  denominating  faint  was  exprefsly  required  to 
Be  inferibed  on  the  altars,  and  alfo  on  the  walls  of  the 
church,  or  a  tablet  within  it.  The  feaft  of  this  faint  be¬ 
came  of  courfe  the  feftival  of  the  church.  Thus  Chriftian 
feftivals  were  fubflituted  in  the  room  of  the  idolatrous  anni- 
verfaries  of  heathenifm  :  accordingly,  at  the  firft  introduc¬ 
tion  of  Chriftianity  among  the  Jutes  of  Kent,  pope  Grego¬ 
ry  the  Great  advifed  what  had  been  previoufly  done  among 
the  Britons,  viz.  Chriftian  feftivals  to  be  inftituted  in  the 
room  of  the  idolatrous,  and  the  fuffering  day  of  the  martyr 
whofe  relics  were  repofited  in  the  church,  or  the  day  on 
which  the  building  was  a&ually  dedicated,  to  be  the  efta- 
bliftied  feaft  of  the  parifh.  Both  were  appointed  and  ob¬ 
ferved  ;  and  they  were  clearly  diftingnifhed  at  firft  among 
the  Saxons,  as  appears  from  the  laws  of  the  Condftor,  where 
the  dies  dedicationisy  or  dedicatio,  is  repeatedly  diferiminated 
from  the  propria  fejlivitas  fanfli,  or  celebratio  fanB'i .  They 
remained  equally  diftin&  to  the  Reformation  ;  the  dedica¬ 
tion-day  in  1536  being  ordered  for  the  future  to  be  kept 
on  the  firft:  Sunday  in  O&ober,  and  the  feftival  of  the  pa¬ 
tron  faint  to  be  celebrated  no  longer.  The  latter  was,  by 
way  of  pre-eminence,  denominated  the  church's  holiday,  or 
its  peculiar  feftival  ;  and  while  this  remains  in  many  parifhes 
at  prefent,  the  other  is  fo  utterly  annihilated  in  all,  that  bi- 
fhop  Ivennet  (fays  Mr  Whitaker)  knew  nothing  of  its 
t!iftin&  exiftence,  and  has  attributed  to  the  day  of  dedica¬ 
tion  what  is  true  only  concerning  the  faint's  day.  Thus 
inftituted  at  firft,  the  day  of  the.  tutelar  faint  was  obferved, 
mo  ft  probably  by  the  Britons,  and  certainly  by  the  Saxons, 
with  great  devotion.  And  the  evening  before  every  faint’s 
day,  in  the  Saxon  Jewifh  method  of  reckoning  the  hours, 
being  an  a&ual  hour  of  the  day,  and  therefore  like  that 
appropriated  to  the  duties  of  public  religion,  as  they  rec¬ 
koned  Sunday  from  the  firft  to  commence  at  the  fun-fet  of 
Saturday  ;  the  evening  preceding  the  church’s  holiday  would 
be  obferved  with  all  the  devotion  of  the  feftival.  The  peo¬ 
ple  a&ually  repaired  to  the  church,  and  joined  in  the  fervices 
of  it ;  and  they  thus  fpent  the  evening  of  their  greater  fe- 
ftivities  in  the  monafteries  of  the  North,  as  early  as  the  con- 
clufton  of  the  feventh  century. 

Theie  fervices  were  naturally  denominated  from  their  late 
hours  weeccan  or  wakes,  and  vigils  or  eves.  That  of  die 
anniverfary  at  Rippan,  as  early  a3  the  commencement  of 
the  eighth  century,  is  exprefsly  denominated  the  vigil.  But 
that  of  the  church's  holiday  was  named  cyric  w&ccan,  or 
church- wake,  the  church- vigil,  or  church  eve.  And  it  was 
this  commencement  of1  both  with  a  wake,,  which  has  now 
caufed  the  days  to  be  generally  preceded  with  vigils,,  and 
the  church-holiday  particularly  to  be  denominated  the 
church-wake.  -So  religioufty  was  the  eve  and  feftival  of  the 
patron  faint  obferved  for  many  ages  by  the  Saxons,,  even  a3 
fate  as  the  reign  of  Edgar3  the.  former  being  fpent  in  the 


church,  and  employed  in  prayer.  And  the  wakes,  and  all  Wake 
the  other  holidays  in  the  year,  were  put  upon  the  fame  foot-  [I 

ing  with  the  o&aves  of  Chriftmas,  Eafter,  and  of  Pentecoft.  ,  _ crg  j 

When  Gregory  recommended  the  feftival  of  the  patron  faint,  ’ 
lie  advifed  the  people  to  ere&  booths  of  branches  about  the 
church  on  the  day  of  the  feftival,  and  to  feaft  and  be  merry 
in  them  with  innocence.  Accordingly,  in  every  parifh,  on 
the  returning  anniverfary  of  the  faint,  little  pavilions  were 
conftruftted  of  boughs,  and  the  people  indulged  in  them  to 
hofpitality  and  mirth.  The  feafting  of  the  faint's  day,  how¬ 
ever,  was  foon  abufed  ;  and  even  in  the  body  of  the  church, 
when  the  people  were  aftembled  for  devotion,  they  began  to 
mind  diverfions,  and  to  introduce  drinking.  The  growing 
intemperance  gradually  ftained  the  fervice  of  the  vigil,  till 
the  feftivity  of  it  was.  converted,  as  it  now  is,  into  the  ri¬ 
gour  of  a  fail.  At  length  they  too  juftly  fcandalized  the 
Puritans  of  the  laft  century,  and  numbers  of  the  wakes  were 
difufed  entirely,  efpecially  in  the  eaft  and  fome  wefterr* 
parts  of  England  ;  but  they  arc  commonly  obferved  in  the 
north,  and  in  the  midland  coun  ties. 

This  cuftom  of  celebrity  in  the  neighbourhood  of  the 
church,  on  the  days  of  particular  faints,  was  introduced  into 
England  from  the  continent,  and  muft  have  been  familiar 
equally  to  the  Britons  and  Saxons  ;  being  obferved  amomg 
the  churches  of  Afia  in  the  fixth  century,  and  by  thofe  of 
the  weft  of  Europe  in  the  feventh.  And  equally  in  Afia. 
and  Europe  on  the  continent,  and  in  the  iflands,  thefe  ce¬ 
lebrities  were  the  caufes  of  thofe  commercial  marts  which  we 
denominate  fairs .  The  people  reforted  in  crowds  to  the  fe¬ 
ftival,  and  a  conftdeiable  provifion  would  be  wanted  for 
their  entertainment.  The  profpeft  of  intereft  invited  the 
little  traders  of  the  country  to  come  and  offer  their  wares  5 
and  thus,  among  the  many  pavilions  for  hofpitality  in  the 
neighbourhood  of  the  church,  various  booths  were  ere&ed 
for  the  fale  of  different  commodities.  In  larger  towns,  fur- 
rounded  with  populous  dillridts,  the  refort  of  the  people  to 
the  wakes  would  be  great,  and  the  attendance  of  traders  nu¬ 
merous  ;  and  this  refort  and  attendance  conftitute  a  fair.™ 

Baiil  exprefsly  mentions  the  numerous  appearance  of  tra- 
ders  at  thefe  feftivals  in  Afia,  and  Gregory  notes  the  fame 
cuftom  to  be  common  in  Europe.  And  as  the  feftival  was 
obferved  on  a  feria  or  holiday,  it  naturally  aftumed  to  itfelf, 
and  as  naturally  communicated  to  the  mart,  the  appellation 
of  feria  or  fair.  Indeed  feveral  of  our  moft  ancient  fairs 
appear  to  have  been  ufually  held,  and  have  been  continued 
to  our  time,  on  the  original  church-holidays  of  the  places  : 
be  Tides,  it  is  obfervable,  that  fairs  were  generally  kept  in 
church-yards,  and  even  in  the  churches,  and  alfo  on  Sun¬ 
days,  till  the  indecency  and  fcandai  were  fo  gieat  as  to  need  , 
reformation. 

Wake-RoBiN.  See  Arum. 

WALACHIA,  a  province  of  Turkey  in  Europe, 
bounded  on  the  north  by  Moldavia  and  Tranfylvania,  on 
the  eaft  and  fouth  by  the  river  Danube,  and  on  the  weft  by 
Tranfylvania.  It  is  225  miles  in  length,  and-  125  in. 
breadth ;  and  wa-s  ceded  to  the  Turks  by  the  treaty  of  Bel¬ 
grade,  in  1739*  It  abounds  in  good  hoifes  and  cattle  ; 
and  there  are  mines  of  feveral  kinds.  The.  foil  is.  fo. fertile, 
that  it  is  capable  of  producing  any  thing  ;  and  there  are 
good  paftures,  with  wine,,  oil,  and  all  manner  of  .European 
fruits.  The  inhabitants  are  chiefly  of  the  Greek  church. 

WALCHEREN,  an  ifland  of  the  Low  Countries,  and 
one  of  the  principal  oft  thofe  of  Zealand  ;  feparated  from. 

Dutch  Elan  ders  by  the  mouth  of  the  Scheld.  It  is  about 
njne.  miles  in  length,  and  eight  in  breadth  ;-  and  though  it 
lies  low,  has  good  arable  and  pafture  land*  The  chief  town 
of,  this  ifland  and  the  whole  province  is  Middleburg. 

WALDENff. 
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%VaMen  WALDEN,  a  town  of  Effex,  commonly  called  Saffron 
II  Walden ,  with  a  market  on  Saturdays,  and  two  fairs  on  Mid- 
^Va*et‘  lent  Saturday  for  horfee,  and  November  ift  for  cows.  It 
""  is  remarkable  for  the  plenty  of  faffron  that  grows  about  it. 
This  town  was  incorporated  by  Edward  VI.  afd  is  govern¬ 
ed  by  a  mayor  and  24  aldermen.  It  is  27  miles  north-weft- 
by-north  of  Chelmsford,  and  43  north-ealt  of  London.  E. 
Long.  o.  20.  N.  Lat. 52.  4. 

WALDENSES.  See  Waldo. 

WALDO,  a  merchant  of  Lyons  in  the  latter  part  of 
the  12th  century,  who  applying  himfelf  to  the  ftudy  of  the 
Scriptures,  and  finding  no  warrant  there  for  feveral  of  the 
Romifh  dodtrines,  particularly  that  af  tranfubftantiation, 
publicly  oppofed  them.  His  followers,  who  from  him  were 
called  IValdmfes ,  being  chafed  from  Lyons,  fpread  over 
Dauohine  and  Provence  ;  upon  which  Philip  IT.  is  faid  to 
have  razed  300  gentlemens  feats,  and  deftroyed  feveral  walled 
towns  to  flop  their  growth  :  but  this,  inftead  of  fupprefling, 
fpread  them  over  a  trreat  part  of  Europe.  The  articles  of 
their  faith,  which  they  drew  up  and  dedicated  to  the  king 
of  France,  agreed  in  moft  points  with  thofe  of  the  prefent 
Proteftants.  In  the  year  1200,  thofe  of  them  who  dwelt 
in  the  province  of  Aibigeois  in  Languedoc,  from  whence 
they  were  called  Altigenfes,  flood  upon  their  defence  ;  upon 
which  Philip  drove  them  into  Bohemia,  Savoy,  and  Eng¬ 
land.  The  crufade  againft  them  is  faid  to  have  conlifted  of 
500,000  men,  who  wore  their  croftes  on  their  breads,  to 
diftinguifh  themfelves  from  thofe  who  went  to  the  Holy 
Land,  and  wore  them  on  their  fnoulders. 

WALES,  a  county  fituated  in  the  fouth-weft  part  of 
Britain,  into  which  the  ancient  Britons  retired  from  the 
perfecution  of  the  Saxons.  Anciently  it  was  of  greater  ex¬ 
tent  than  it  is  at  prefent,  and  comprehended  all  the  country 
beyond  the  Severn,  that  is,  behdes  the  1 2  counties  included 
in  it  at  prefent,  thofe  of  Herefordfhire  and  Monmouthfhire, 
which  now  are  reckoned  a  part  of  England,  were  then  in¬ 
habited  by  three  different  tribes  of  the  Britons,  namely,  the 
Silures,  the  Dimetse,  and  the  Ordovices.  The  Romans 
were  never  able  to  fubdue  them,  till  the  reign  of  Vefpafian, 
when  they  were  reduced  by  Julius  Frontinus,  who  placed 
garrifons  in  their  country  to  keep  them  in  awe.  Though 
the  Saxons  made  themfelves  mailers  of  all  England,  they 
never  could  get  poffefiion  of  Wales,  except  the  counties  of 
Monn  outhfhire  and  Herefordfhire,  formerly  a  part  of  Wales. 
About  the  year  870,  Koderic  king  of  Wales  divided  it  a- 
mong  his  three  fons ;  and  the  names  of  thefe  divifions  were, 
Demetia ,  or  South-V/ales  ;  Pove/ta ,  or  PowU^Land ;  and  We- 
r.edoUa ,  or  North  Wales .  Another  divifion  is  mentioned  af¬ 
terwards  in  the  records,  viz.  North  Wales,  South  Wales, 
and  Weft  Wales  ;  the  Eft  comprehending  the  counties  of 
Monmouth  and  Hereford.  The  country  derived  the  name 
of  Wales  y  and  the  inhabitants  that  of  Weljh ,  from  the  Sax¬ 
ons,  who  by  thofe  terms  denote  a  country  and  people  to 
which  they  are  ftrangers  ;  for  the  Welfh,  in  their  own  lan¬ 
guage,  call  their  country  Cymry ,  and  their  language  Cym - 
raeg.  They  continued  under  their  own  princes  and  laws 
from  the  above-mentioned  period,  and  were  never  entirely 
fubje&ed  to  the  crown  of  England  till  the  reign  of  Edward 
I.  when  Llewellin  ap  Gryffith,  prince  of  Wales,  loft  both 
his  life  and  dominions.  Edward,  the  better  to  fecure  his 
conqueft,  and  to  reconcile  the  Welfh  to  a  foreign  yoke,  fent 
his  queen  to  lie-in  at  Caernarvon,  where  fhe  was  delivered 
of  a  prince;  to  whom  the  Welih,  on  that  account,  the  more 
readily  lubmitted.  Ever  fmee  that  time,  the  eldelt  fons  of 
the  kings  of  England  have  commonly  been  created  princes 
of  Wales,  and  as  fuch  enjoy  certain  revenues  from  that 
country. 

As  to  the  chara&er  of  the  Wdfh,  they  are  faid  to  be 


a  brave,  hofpitable  people  ;  and  though  very  jealous  of  af¬ 
fronts,  pafiionate,  and  hafty,  yet  are  eafily  reconciled.  The 
common  petfple  look  with  a  fufpicious  eye  on  ftrangers,  and 
bear  an  hereditary  grudge  to  the  Engiilh  nation,  by  whom 
their  anceftors  were  expelled  from  the  fined  parts  of  the 
ifland.  The  gentlemen  are  apt  to  value  themfelves  upon  the 
antiquity  of  their  families  ;  and  with  fome  reafon,  as  they 
can  generally  trace  them  much  higher  than  the  inhabitants 
of  moft  other  countries. 

All  the  better  fort,  both  in  town  and  country,  can  fpeak 
Englifn,  efpecially  in  the  counties  bordering  upon  England. 
The  common  people,  in  general,  only  fpeak  their  own  lan¬ 
guage,  which  is  the  ancient  Britifh  ;  and  not  only  differs  en¬ 
tirely  from  the  Englifh,  but  has  very  little  affinity  with  any 
of  the  weftern  tongues,  unlefs  we  fhotild  accept  the  Gaelic, 
Erfe,  or  Irifh.  It  is  faid  to  be  a  dialedl  of  the  ancient  Cel¬ 
tic,  and  in  many  refpedts  to  refemble  the  Hebrew.  Moft 
of  the  clergy  are  natives  of  the  country,  and  underftand 
Englifh  fo  well,  that  they  could  exercife  their  fundlions  in 
any  part  of  Britain.  The  public  worfhip,  however,  is  as 
often  performed  in  Welfh  as  in  Englifh,  excepting  in  the 
towns,  where  the  latter  is  the  prevailing  language.  The 
inhabitants  are  computed  at  about  300,000. 

The  country,  though  mountainous,  efpecially  in  North 
Wales,  is  far  from  being  barren  or  unfruitful ;  the  hills, 
befides  the  metals  and  minerals  they  contain,  feeding  vaft 
herds  of  fmall  black  cattle,  deer,  fheep,  and  goats,  and 
their  valleys  abounding  in  corn,  as  their  (eas  and  livers  do 
in  fifh.  Here  are  alfo  wood,  coal,  and  turf  for  fuel,  in  a- 
bundance. 

Wales  is  bounded  on  all  Tides  by  the  fea.  and  the  Se¬ 
vern  ;  except  on  the  eaft,  where  it  joins  to  the  counties 
of  Chefter,  Salop,  Hereford,  and  Monmouth.  Its  length* 
from  the  fouthernmofl  part  of  Glamorganfhire  to  the  ex  ere - 
mity  of  Flintfhire  north,  is  computed  at  about  1 13  miles  ; 
and  its  greateft  breadth,  from  the  river  Way  eaft  to  St  Da¬ 
vid's  in  Pembrokefhire  weft,  is  nearly  of  the  fame  dimenlions, 
being  about  90  miles. 

After  the  conqueft  of  Wales  by  Edward  I.  very  material 
alterations  were  made  in  their  laws,  fo  as  to  reduce  them 
nearer  to  the  Englifh  ftandard,  efpecially  in  the  forms  of 
their  judicial  proceedings  :  but  they  ftill  retained  very  much 
of  their  original  polity,  particularly  their  rule  of  inheritance, 
viz.  that  their  lands  were  divided  equally  among  all  the  iffue 
male,  and  did  not  defeend  to  the  eldeft  fon  alone.  By  o- 
tlier  fubfequent  ftatutes  their  provincial  immunities  were 
ftill  farther  abridged  :  but  the  fmifhing  ftroke  to  their  de¬ 
pendency  was  given  by  the  ftatute  27  Hen.  VIII.  c.  26. 
which  at  the  fame  time  gave  the  utmofl  advancement  to 
their  civil  profperity,  by  admitting  them  to  a  thorough 
communication  of  laws  with  the  fubjedls  of  England.— 
Thus  were  this  brave  people  gradually  conquered  into  the 
enjoyment  of  true  liberty  ;  being  infenlibly  put  upon  the  fame 
footing,  and  made  fellow-citizens,  with  their  conquerors. 

It  is  enabled  by  the  27  Hen.  VIII.  1.  That  the  domi¬ 
nion  of  Wales  fhail  be  for  ever  united  to  the  kingdom  of 
England.  2.  That  all  Welfhmen  born  fhail  have  the  fame 
liberties  as  other  king's  fubje&s.  3.  That  lands  in  Wales 
fhail  be  inheritable  according  to  the  Englifh  tenures  and 
rules  of  delcent.  4.  That  the  lav/3  of  England,  and  no 
other,  fhail  be  ufed  in  Wales:  beiides  many  other  regula¬ 
tions  of  the  police  of  this  principality.  And  the  34  and 
37  Hen.  VIII.  c.  2f>.  confirms  the  fame,  adds  farther  re¬ 
gulations,  divides  it  into  twelve  (hires,  and,  in  fhort,  reduces 
it  into  the  fame  order  in  which  it  Hands  at  this  day  ;  differ¬ 
ing  from  the  kingdom  of  England  in  only  a  few  particulars* 
and  thofe  too  of  the  nature  of  privileges  (fuch  as  having 
courts  within  itfelf,  independent  of  the  procefs  of  Weft- 
4T2  minder- 
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Wales  minftar-hall),  and  fome  other  immateidal  peculiarities,  hard- 
Waller  ^  more  than  are  to  be  found  in  many  counties  of  -England 
itfelf. 

New  IV ales.  See  New  Britain. 

New  Soutb-W ales.  See  New  Holland . 

Prince  of  IV ales.  See  Royal  Family . 

Walking  Leaf.  See  Mantis  Sycifolta. 

WALL,  in  archite&ure,  the  principal  part  of  a  building, 
as  ferving  both  to  inclofe  it,  and  to  fupport  the  roof,  floors, 
&c. — Walls  are  dillinguifhed  into  various  kinds,  from  the 
matter  whereof  they  confift;  as  plaftered  or  mud-walls,  brick- 
walls,  ftone-walls,  flint  or  boulder- walls,  and  boarded-walls. 
»See  Architecture. 

Cob  or  Mud  Wall.  In  thofe  parts  of  England  where 
flone  is  fcarce,  it  is  ufual  to  make  walls  and  houfes  of  mud, 
or,  as  it  is  called  in  Devonfhire,  cob;  which  is  a  compofition 
of  earth  and  draw,  wet  up  fomewhat  like  mortar,  but  well 
beat  and  trod  together.  When  a  wall  is  making,  after  being 
raifed  to  a  certain  height,  it  is  allowed  time  to  pitch  or 
fettle  before  the  work  is  refumed.  Some  value  themfelves 
on  their  fkill  in  building  with  this  compofition  ;  the  price, 
when  materials  are  found,  is  generally  in  Devonfhire  3  s.  per 
perch  of  1 feet ;  but  a  flone  foundation  cofls  more.  Houfes 
built  with  this,  being  covered  with  thatch,  are  very  dry  and 
warm  ;  a  cob- wall,  if  in  a  good  fituation,  will  lafl  50  or  60 
j  years  or  more.  When  pulled  down,  they  are  ufed  as  ma¬ 
nure,  and  new  earth  employed  to  rebuild  with. 

WALLACE  (Sir  William),  a  gallant  general  of  the 
Scots,  who  endeavoured  to  refcue  his  country  from  the 
Englifh  yoke  ;  but  being  taken  prifoner,  he  was  unjuflly 
tried  by  the  Englifh  laws,  condemned,  and  executed  as  a 
traitor  to  Edward  I.  in  1304.  See  Scotland,  n°  103, 
(tfeq. 

WALLACHIA.  See  Walachia. 

WALLER  (Edmund),  a  celebrated  Englifh  poet,  was 
the  fon  of  Robert  Waller,  Efq;  of  Agmondefham  in  Buc- 
kinghamfliire,  by  Anne,  the  filler  of  the  great  Hamden, 
who  dillinguifhed  himfelf  fo  much  in  the  beginning  of  the 
civil  wars.  ^  He  was  born  in  1605  ;  and  his  father  dying 
when  he  was  very  young,  the  care  of  his  education  fell  to 
his  mother,  who  lent  him  to  Eton  fchool.  He  was  after¬ 
wards  fent  to  King’s  college  in  Cambridge,  where  he  mull 
have  been  very  affiduous  in  his  ftudies,  fince,  at  fixteen  or 
feventeen  years*  of  age,  he  was  chofen  into  the  laft  parlia¬ 
ment  of  King  James  1.  and  ferved  as  burgefs  for  Agmon¬ 
defham.  He  began  to  exercife  his  poetical  talent  fo  early 
as  the  year  1623  ;  as  appears  from  his  verfes  “  upon  the 
danger  his  majefty  (being  prince)  efcaped  in  the  road  of  St 
Ar.dero  for  there  Prince  Charles,  returning  from  Spain 
that  year,  had  like  to  have  been  cafl  away.  It  was  not, 
however,  Mr  Waller’s  wit,  his  fine  parts,  or  his  poetry,  that 
fo  much  occafloned  him  to  be  firft  publicly  known,  as  his 
carrying  off  the  daughter  and  foie  heirefs  of  a  rich  citizen, 
againll  a  rival  whole' in te reft  was  efpoufed  by  the  court.  It 
is  not  known  at  what  time  he  married  his  firft  lady;  but  he 
was  a  widower  before  he  was  25,  when  he  began  to  have  a 
paihon  for  SacharifTa,  which  was  a  fidlitious  name  for  the 
lady  Dorothy  Sidney,  daughter  to  the  earl  of  Leicefler, 
and  afterwards  wife  to  the  earl  of  Sunderland.  He  was 
now  known  at  court,  carefied  by  all  who  had  any  relilh  for 
wit  and  polite  literature  ;  and  was  one  of  the  famous  club 
of  which  Lord  Falkland,  Mr  Chillingworth,  and  other  emi¬ 
nent  men,  were  members.  He  was  returned  burgefs  for 
Agmondefham  in  the  parliament  which  met  in  April  1640. 
An  intermiffion  of  parliaments  having  difgufted  the  nation, 
a*nd  raifed  jealoufies  againfl  the  defigns  of  the  court,  which 
would  be  fure  to  difcover  themfelves  whenever  the  king 
came  to  aik  for  a  fupply*  Mr  Waller  was  one  of  the  firft 

v  Z 


who  condemned  the  preceding  meafures.  He  fhovved  him-  Waller, 
felf  in  opposition  to  the  court,  and  made  a  fpeech  in  the 
houfe  on  this  occaiion  ;  from  which  we  may  gather  fome 
notion  of  his  general  principles  in  government ;  wherein, 
however,  h^ afterwards  proved  very  variable  and  inconftant. 

He  oppofed  the  court  alio  in  the  long  parliament  which  met 
in  November  following,  and  was  chofen  to  impeach  Judge 
Crawley,  which  he  did  in  a  warm  and  eloquent  fpeech,  July 
1 6th  >  64 1 ..  This  fpeech  was  fo  highly  applauded/  that 
20,000  copies  of  it  were  fold  in  one  day.  In  1 642,  he  was 
one  of  the.  commifiioners  appointed  by  the  parliament  to 
prefent  their  propofitions  of  peace  to  the  king  at  Oxford. 

In  1643,  he  was  deeply  engaged  in  a  defign  to  reduce  the- 
city  of.  London  and  the  tower  to  the  fervice  of  the  kW  5 
for  which  he  was  tried  and  condemned,  together  with  Mr 
Tomkins  his  brother-in-law,  and  Mr  Challoner.  The  two 
latter  luffered  death  ;  but  Mr  Waller  obtained  a  reprieve  : 
he  was,  however,  fentenced  to  fuffer  a  year’s  imprifonment. 
and  to  pay  a  fine  of  1 0,000  1.  After  this,  he  became  par¬ 
ticularly  attached  to  Oliver  Cromwell,  upon  whom  he  wrote 
a  very  handfome  panegyric.  He  alfo  wrote  a  noble  poem, 
on  the  death  of  that  great  man. 

At  the  Reftoration,  he  was  treated  with  great  civility  by 
Charles  II.  who  always  made  him  one  of  the  party  in  his 
diver fions  at  the  duke  of  Buckingham’s  and  other  places. 

He  wrote  a  panegyric  upon  his  majefty’s  return  ;  which  be* 
ing  thought  to  fall  much  fhort  of  that  he  had  before  written 
on  Oliver  Cromwell,  the  king  one  day  afked  him  in  raillery, 

“  Flow  is  it,  Waller,  that  you  wrote  a  better  encomium  ot> 
Cromwell  than  on  me  ?”  “  May  it  pleafe  your  majefty,’* 
anfwered  he,  “  we  poets  generally  fucceed  beft  in  fi&ion.’* 

He  fat  in  feveral  parliaments  after  the  Reftoration,  and  con¬ 
tinued  in  the  full  vigour  of  his  genius  to  the  end  of  his  life* 
his  natural  vivacity  bearing  him  up,  and  making  his  com- 
pany  agreeable  to  the  laft.  He  died  of  a  dropfy  in  1687, 
and  was  interred  in  the  church-yard  of  Beaconsfield,  where 
a  monument  is  ere&ed  to  his  memory.  Mr  Waller  has 
been  lionouied  as  the  mod  elegant  and  harmonious  verfifier 
of  his  time,  and  a  great  refiner  of  the  Englifh  language. 

The  beft  edition  of  his  works,  containing  poems,  fpeeches* 
letters,  See.  is  that  publifhed  in  quarto  by  Mr  Fenton,  in 
1730. 

WALLIS  (Dr  John),  a  celebrated  mathematician,  was 
educated  at  Cambridge;  where  he  became  fellow  of  Queen’s 
college,  and  continued  fo  till,  by  his  marriage,  he  vacated 
his  fellowfhip.  In  1640,  he  received  holy  orders,  and  be¬ 
came  chaplain  to  the  lady  Vere.  While'he  lived  in  this  fa¬ 
mily,  he  cultivated  the  art  of  deciphering;  and  it  is  laid, 
that  the  ele&or  of  Brandenburg,  for  whom  he  explained 
feveral  letters  written  in  ciphers,  fent  him  a  gold  chain  and 
medal.  In  1643  publifhed,  “  Truth  tried;  or,  Animad- 
verfions  on  the  lord  Brooke’s  treatife,  called  The  Nature  of 
Truth,  &c”.  The  next  year  he  was  chofen  one  of  the  lcribes 
or  fecretaries  to  the  affembly  of  divines  at  Weftminfter.  Di* 

Peter. Turner,  Savilian  profeflor  of  geometry  in  Oxford,  be-f 
ing  ejeded  by  the  parliament-vifitors  in  1649,  Mr  Wallis 
was  appointed  to  fucceed  him  in  that  place.  In  1653  he 
publifhed  at  Oxford  a  Grammar  of  the  Englifh  Tongue  in 
Latin.  In  1655  he  entered  the  lifts  with  Mr  Hobbes;  and. 
their  controverfy  lafted  a  confiderable  time.  In  1657  the 
Do&or  publilhed  his  Mathematical  Works.  Upon  the 
death  of  Dr  Langbaine,  he  was  chofea  cuftos  archivorum 
of  the  univerfity.  After  the  Reftoration  he  met  with  great 
refped,  the  king  himfelf  entertaining  a  favourable  opinion 
of  him  on  account  of  fome  fervices  he  had  done  both  to  his 
royal  father  and  himfelf.  He  was  therefore  confirmed  in 
his  places,  admitted  one  of  the  king’s  chaplains  in  ordinary*, 
and  appointed  one  of  the  divines  empowered  to  review  the 
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Walloon*  book  of  common  prayer.  He  complied  with  the  terms  of 
11  the  acl  of  uniformity,  and  continued  a  Heady  conformiil  till 

Walyole.  ^{g  ^ath.  He  was  one  of  the  firft.  members  of  the  Royal 
Society,  and  correfponded  with  many  learned  men.  In 
1697,  the  curators  of  the  univerfity  prefs  at  Oxford  thought 
it  for  the  honour  of  the  univerfity  to  colled;  the  mathema¬ 
tical  works  of  the  Dodor,  which  had  been  printed  feparate- 
ly,  fome  in  Latin,  fome  in  Englifh,  and  published  them  all 
together  in  the  Latin  tongue,  in  3  vols,  folio.  He  died  in 
^703.  He  fpeaks  of  himfelf  thus:  “  It  hath  been  my  en¬ 
deavour  all  along  to  ad  by  moderate  principles,  being  will¬ 
ing,  whatever  lide  was  uppermoft,  to  promote  any  good  de- 
fign  for  the  true  filtered  of  reli  ion,  of  learning,  and  of  the 
public  good.”  Befides  the  works  above-mentioned,  he  pub- 
lifhed  many  others. 

WALLOONS,  a  name  for  the  inhabitants  of  a  confider- 
a^le  part  of  the  Netherlands,  viz.  Artois,  Hainault,  Namur, 
Luxemburg!!,*  and  part  of  Flanders  and  Brabant. 

WALNULtree,  in  botany.  See  Juglans. 

WALPOLE  (Sir  Robert),  earl  of  Orford,  was  horn  at 
Houghton  in  Norfolk,  September  6th,  1674,  and  educated 
on  the  foundation  at  Eton  fchool..  Thence  he  was  eleded 
to  King’s  College  in  Cambridge  ;  but,  fucceeding  to  the 
family  eltate  by  the  death  of  his  elder  brother,  he  refigned 
his  fellowfhip.  In  1700,  he  was  chofen  member  of  parlia¬ 
ment  for  King’s  Lynn,  and  reprefented  that  borough  in  fe- 
veral  fucceeding  parliaments.  In  1705,  he  was  nominated 
one  of  the  council  to  prince  George  of  Denmak,  lord  high 
admiral  of  England  ;  in  1707,  appointed  fecretary  at  war  ; 
and,  in  1709,  tieafurer  of  the  navy.  In  17  10,  upon  the 
change  of  the  miniftry,  he  was  removed  from  all  his  polls, 
and  held  no  place  afterwards  during  the  queen’s  reign.  In 
1711  he  was  expelled  from  the  houfe  of  commons  for  what 
they  called  notorious  corruption  in  his  office  as  fecretary  at 
war.  The  borough  of  Lynn,  however,  re-eledcd  him;  and, 
though  the  houfe  declared  the  eledion  void,  yet  they  per- 
fifted  in  the  choice.  In  the  well-known  debate  relating  to' 
Steele  for  publiffiing  the  Cribs,  he  greatly  diftinguifhed  him- 
felf  in  behalf  of  liberty,  and  added  to  the  popularity  he  had 
before  acquired. 

On  the  death  of  the  queen,  a  revolution  of  politics  took 
place,  and  the  Whig  party  prevailed  both  at  court  and  in 
the  fenate.  Walpole  had  before  recommended  himfelf  to 
the  houfe  of  Hanover  by  his  zeal  for  its  caufe,  when  the 
commons  eonfrdered  the  Hate  of  the  nation  with  regard  to 
the  Proteftant  fucceffion  :  and  he  had  now  the  honour  to 
procure  the  affiirance  of  the  houfe  to  the  new  king  (which 
attended  the  addrefs  of  condolence  and  congratulation ), 
“  That  the  commons  would  make  good  all  parliamentary 
funds.”  It  is  therefore  not  to  be  wondered  at,  that  his 
promotion  foon  took  place  after  the  king’s  arrival ;  and 
that  in  a  few  days  he  was  appointed  receiver  and  pay- 
mafter  general  of  all  the  guards  and  garrifons,  and  of  all 
«ther  the  land  forces  in  Great  Britain,  paymafter  of  the 
royal  liofpital  at  Chelfea,  and  like  wife  a  privy  counfellor. 
On  the  opening  of  a  new  parliament,  a  committee  of  fecre- 
cy  was  chofen  to  enquire  into  the  condudl  of  the  late  mi¬ 
niftry,  of  which  Walpole  was  appointed  chairman  ;  and,  by 
his  management,  articles  of  impeachment  were  read  againft 
the  earl  of  Oxford,  lord  Bolingbroke,  the  duke  of  Ormond,' 
and  the  earl  of  Strafford.  The  eminent  ferviee  he  was 
thought  to  have  done  the  crown,  by  the  vigorous  profe- 
cution  of  thofe  mini  Hers  who  were  deemed  the  chief  in. 
ftruments  of  the  peace,  was  foon  rewarded 'by  the  extra¬ 
ordinary  promotions  to  the  offices  of  firft  commiffioner  of 
the  treafury,  and  chancellor  and  under  treafurer  of  the  ex* 
chequer. 
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In  two  years  time  he  refigned  all  his  offices  on  account  Walpole, 
of  a  mifunderftanding  which  took  place  between  him  and  — 
the  reft  of  the  miniftry  about  certain  fupplies  demanded  for 
the  fupport  of  his  majefty’s  German  dominions.  On  the 
day  of  his  refignation  he  brought  in  the  famous  finking 
fund-bill,  which  he  prefented  as  a  country-gentleman,  fay¬ 
ing,  that  he  hoped  it  would  not  fare  the  worfe  for  having 
two  fathers;  and  that  his  fucceffor  Mr  Stanhope  would 
bring  it  to  pcrfe&ion.  His  calling  himfelf  the  father  of  a 
projedl,  which  hath  fince  been  fo  often  employed  to  other 
purpofes  than  were  at  firft  declared,  gave  his  enemies  fre¬ 
quent  opportunity  for  fatire  and  ridicule  ;  and  it  hath  been 
farcaftically  obferved,  that  the  father  of  this  fund  appeared 
in  a  very  bad  light  when  viewed  in  the  capacity  of  a  nurfe. 

In  the  next  feffion  of  parliament,  Walpole  oppofed  the  nai* 
niftry  in  every  thing  ;  and  even  Wyndham  or  Shippen  did' 
not  exceed  him  in  patriotifm.  Upon  a  motion  in  the  houfe 
for  continuing  the  army,  he  made  a  fpeech  of  above  an  hour 
longi  and  difplayed  the  danger  of  a  Handing  army  in  a  free 
country,  with  all  the  powers  of  eloquence.  Early  in  1720 
the  rigour  of  the  patriot  began  to  foften,  and  the  complai- 
fance  of  the  courtier  to  appear;  and  he  was  again  appointed 
paymafter  of  the  forces,  and  federal  of  his  friends  were  found 
foon  after  in  the  lift  of  promotions.  No  doubt  now  remain¬ 
ed  of  his  eutire  converfion  to  court  meafures ;  for,  before  the 
end  of  the  year,  we  find  him  pleading  as  ftrongly  for  the 
forces  required  by  the  war-office  as  he  had  before  declaimed 
againft  them,  even  though  at  this  time  the  fame  pretences 
for  keeping  them  on  foot  did  not  exift. 

It  was  not  long  before  lie  acquired  full  minifterial  power, 
being  appointed  firft  lord  commiffioner  of  the  treafury,  and 
chancellor  of  the  exchequer ;  and,  when  the  king  went 
abroad  in  1723,  he  was  nominated  one  of  the  loids  juftice3 
for  the  adminiftration  of  government,  and  was  fworn  foie 
fecretary  of  ftate.  About  this  time  he  received  another 
diftinguifhed  mark  of  the  royal  favour  ;  his  eldeft  fon  then- 
on  his  travels  being  created  a  peer,  by  the  title  of  baron 
Walpole  of  Walpole.  In  1725  he  was  made  knight  of  the 
Bath,  and  the  year  after  knight  of  the  Garter.  The  meafures 
of  his  adminiftration,  daring  the  long  time  he  remained  prime 
or  rather  foie  minifter,  have  been  often  canvaffed  with  all  the 
feverity  of  critical  inquiry.  It  is  difficult  to  difeern  the  truth 
through  the  exaggerations  and  mifreprefentations  of  party. 

He  has  indeed  been  accufed  of  employing  the  finking  fund  for 
the  purpofes  of  corruption,  of  which  it  was  long  the  faftiioia 
to  call  him  the  father  ;  but  the  man  who  refle&s  on  the 
tranfa6lions  of  Charles  II.  and  his  infamous  cabal,  will  acquit  ^ 
him  of  the  latter  part  of  this  charge.  He  was  an  enemy 
to  war,  and  the  friend  of  commerce;  and  becaufe  he  did  not 
refent  fome  petty  infults  of  the  court  of  Spain  fo  fuddenly 
as  the  fiery  part  of  the  nation  thought  he  ffiould  have  done, 
a  formidable  oppofition  was  formed  againft  him  in  the  houfe, 
which  had  influence  enough  to  employ  in  its  caule  almoft  all  * 
the  wit  of  the  nation.  Pulteney  and  Pitt  were  the  great 
leaders  of  the  party  in  the  houfe  of  commons  ;  while  Bo¬ 
lingbroke  and  Pope  and  Johnfon,  and  almoft  every  man  of 
genius,  exerted  themfelves  without  doors  to  enlighten,  by 
pamphlets  in  profe  and  verfe,  the  minds  of  the  people,  anti 
fhow  the  necelfity  of  a  Spanish  war.  This  he  ftrenuoufly 
oppofed,  becaufe  he  knew  that  the  foreign  fettlements  of 
that  power  are  very  remote,  and  in  a  climate  deftructive  to 
Englifhmen-;  and  that  fuch  of  them  as  we  might  be  able  to 
take,  we  could  not  poffibly  retain.  The  oppofition  howe¬ 
ver  prevailed.  The  nation  was  indulged  in  a  war,  of  which 
it  furely  had  no  caufe  to  boaft  of  the  fuccefs ;  and  it  is  now 
univerfally  known,  that  the  greater  part  of  thofe  who  with 
honeft  intentions  had,  either  in  parliament  or  out  of  it,  beerr 
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pngagei,?  to  ran  down  the  rmnjfter,  lived  to  repent  of  their 
^  conduct,  and  do  juftice  to  the  man  whom  they  had  fo  per- 
tinaefonfly  vilified. 

In  order  to  encourage  commerce  and  improve  the  reve¬ 
nue,  Sir  Robert  projected  a  fcheme  for  an  extenfion  of  the 
excife,  as  the  only  means  of  putting  a  (lop  to  the  frauds  of 
merchants  and  illicit  traders.  This  was  another  ground  of 
clamour  to  the  orators  within,  and  the  wits  without,  doors; 
and  while  the  oppofition  reprefented  it  as  a  meafure  big  with 
public  mifehief,  Swift  and  Pope  occafionally  alluded  to  it  as 
an  oppreffion  calculated  to  deprive  private  life  of  all  its  com¬ 
forts.  The  minifter  was  therefore  obliged  to  abandon  the 
fcheme  ;  but  in  a  fiicceeding  Ed m migration  it  was  partly 
carried  into  execution,  at  the  exprefs  folicitation  of  the 
principal  perfons  concerned  in  that  article  of  trade  which  it 
was  fugged ed  would  be  mod  affe&ed  by  it ;  and  afterwards 
the  moft  popular  minifter  that  ever  diredled  the  councils  of 
this  country  declared  in  full  fenate,  that  if  a  time  fhould 
ever  arrive  which  was  likely  to  render  the  projedl  feafible, 
he  would  himfelf  recommend  an  extenfion  of  the  txcife  laws 
as  a  meafure  of  the  greatefl  advantage  to  commerce,  to  the 
revenue,  and  to  the  general  fnterefls  of  the  kingdom. 

In  1742  the  oppofition  prevailed;  and  Sir  Robert  being 
no  longer  able  to  carry  a  majority  in  the  houfe  of  commons, 
refigned  all  his  places,  and  fled  for  fhelter  behind  the  throne. 
He  was  foon  aftei  wards  created  earl  of  Orford  ;  and  the 
king,  in  conliderafion  of  his  long  and  faithful  fervices,  grant¬ 
ed  him  a  penfion  of  4000  1.  per  annum.  The  remainder  of 
his  life  he  fpent  in  tranquillity  and  retirement,  and  died, 
174 5,  in  the  7  id  year  of  his  age. 

Pie  has  been  feve rely,  and  not  unjuftly,  cenfured  for  that 
fyftem  of  corruption  by  which  he  almoft  avowed  that  he 
governed  the  nation  ;  but  the  objefls  which  he  had  in  view 
are  now  acknowledged  to  have  been  in  a  high  degree  praife- 
worthy.  Johnfon,  who  in  the  earlier  part  of  his  life  had 
joined  the  other  wits  in  writing  againft  his  meafures,  after¬ 
wards  honoured  his  memory  for  the  placability  of  his  tem¬ 
per,  and  for  keeping  this  country  in  peace  for  fo  many  years; 
and  Mr  Burke  has  lately  *  declared,  that  his  only  defe£t  as 
a  minifter  was  the  want  of  fufficient  firmnefs  to  treat  with 
contempt  that  popular  clamour,  which,  by  his  yielding  to 
it,  hurried  the  nation  into  an  expenfive  and  unjuft  war.  But 
his  rancorous  profccution  of  Atterbury  bifhop  of  Rochefter 
(fee  Atterbury),  by  a  bill  of  pains  and  penalties,  may  be 
confideted  as  fomething  worfe  than  a  defedt :  it  was  a  fault 
for  which  no  apology  can  be  made  ;  becaufe,  whether  that 
prelate  was  innocent  or  guilty,  of  his  guilt  no  legal  proof 
ever  appeared.  In  that  inftance  the  conduit  of  the  minifter 
was  the  more  extraordinary,  that  on  other  occafions  he  chofe 
to  gain  over  the  diffaffefted  by  mildnefs  and  beneficence,  even 
when  he  had  fufficient  proofs  of  their  guilt.  Or  this  the 
following  anecdote,  communicated  by  lord  North  to  Dr 
Johnfon,  is  a  fufficient  proof.  Sir  Robert  having  got  into 
his  hands  fomc  treafonable  papers  of  his  inveterate  enemy 
Shippen,  ferit  for  him,  and  burnt  them  before  his  eyes. 
Some  time  afterwards,  while  Shippen  was  taking  the  oaths 
to  the  government  in  the  houle  of  commons,  Sir  Robert, 
who  flood  next  to  him,  and  knew  his  principles  to  be  the 
fame  as  ever,  fmiled  ;  upon  which  Shippen,  who  had  obier- 
ved  him,  faid  “  Egad,  Robin,  that’s  hardly  fair.” 

To  whatever  objediions  his  mimfterial  condudl  may  be 
liable,  in  his  private  chara&er  he  is  univerially  allowed  to 
have  had  amiable  and  benevolent  qualities.  That  he  was  a 
tender  parent,  a  kind  mailer,  a  beneficent  patron,  a  firm 
friend,  an  agreeable  companion,  are  points,  that  have  been 
feldom  dilputed  ;  and  fo  calm  and  equal  was  his  temper, 
that  Puiteney,  his  great  rival  and  opponent,  faid,  he  was  lure 


that  Sir  Robert  Walpole  never  felt  the  bittereft  mveftive® 
againft  him  for  half  an  hour. 

About  the  end  of  queen  Anne’s  reign,  and  the  begin¬ 
ning  of  George  I.’s,  he  wrote  the  following  pamphlets* 
I.  The  Sovereign’s  Anfwer  to  the  Gloucefterfhire  Addrefs. 
The  Sovereign  meant  Charles  duke  of  Somerfet,  fo  nick¬ 
named  by  the  Whigs.  2.  Anfwer  to  the  Reprefentation 
of  the  Houfe  of  Lords  on  the  State  of  the  Navy,  1  709. 
3.  The  Debts  of  the  Nation  flated  and  confidered,  in  four 
Papers,  1710.  4*  The  Thirty-five  Millions  accounted  for, 

1710.  5.  A  Letter  from  a  foreign  Minifter  in  England 

to  Monfieur  Pettecum,  1710.  6.  Four  Letters  to  a  Friend  in 
Scotland  upon  Sachtverell’s  Trial;  falfely  attributed  in  the 
General  Di&ionary  to  Mr  M?.yn  waring.  7.  A  ffiort  Hi- 
flory  of  the  Pailiament  It  is  an  account  of  the  lad  Sef- 
f:on  of  the  queen.  8.  The  South-Sea  Scheme  confidered. 
9.  A  Pamphlet  againft  the  Peerage  Bill,  1719.  10.  The 

Report  of  the  Secret  Committee,  June  9th,  1715. 

WALRUS,  in  zoology.  See  Trichecus. 

WALSH  (William),  an  Englifh  critic  and  poet,  the  fon 
of  Jofeph  Walfh,  Efq;  of  Abberley  in  Worceftcrffiiie,  was 
born  about  the  year  1660.  He  became  a  gentleman-com¬ 
moner  of  Wadham  college,  Oxford,  but  left  the  univerfity 
without  taking  a  degree.  His  writings  are  printed  among 
the  woTts  of  the  Minor  Poets,  printed  in  1749.  He  v,ras 
made  gentleman  of  the  horfe  in  queen  Anne’s  reign  ;  and 
died  in  1708.  He  was  the  friend  of  Mr  Dryden  and  of 
Mr  Pope  ;  the  former  of  whom  efteemed  him  the  belt  critic 
then  living ;  and  Mr  Pope  has  celebrated  his  character  in 
the  Effay  on  Criticiftn. 

WALSINGHAM,  a  town  of  Norfolk,  with  a  market 
on  Fridays,  and  a  fair  on  Whit-Monday,,  for  horfes  and 
pedlar’s  ware.  It  is  feated  not  far  from  the  fea  ;  and  in 
former  times  was  famous  for  its  college  of  canons,  and  was 
greatly  frequented  by  pilgrims  who- went  to  pay  their  de¬ 
votions  to  the  image  of  the  Virgin  Mary  at  the  chapel, 
where  there  are  two  fine  fprings,  called  the  Virgin  Mary's 
<we!/s.  Not  many  years  ago  there  were  found  here  100 
urns  full  of  afhes  by  a  hufbandman,  which  were  fuppofed 
to  be  thofe  which  the  Romans  filled  with  the  allies  of  the 
dead.  It  is  22  miles  north-weft  of  Norwich,  and  117 
north-north-eaft  of  London.  E.  Long.  o.  53.  N.  Lat.  52, 
56. 

WALSINGHAM  (Thomas),  an  Englifh  Benediftine 
monk  of  the  monaftery  of  St  Alban’s,  about  the  year  1440, 
l  ie  applied  himfelf  to  the  hiftory  and  antiquity  of  hiscountry, 
in  quality  of  hiftoriographer  to  the  king;  and  compofed  the 
Hiftory  of  King  Henry  VI.  with  other  works. 

Walsingham  (Sir  Francis),  minifter  and  fecretary  of 
flare  during  the  reign  of  queen  Elizabeth,  and  one  of  the 
greatefl  politicians  of  his  time,  was  defeended  from  a  noble 
and  ancient  family  at  Chfflehurft.  After  having  made  great 
pro q refs  in  his  fludies  at  Cambridge,  he  was  twice  fent  am- 
baffador  to  France,  and  at  his  return  to  England  was  em¬ 
ployed  in  the  m oft  important  affairs  ;  became  fecretary  of 
ftate,  and  was  one  of  the  commiffioners  for  the  trial  of  Mary 
queen  of  Scotland.  Sir  Francis  was  undoubtedly  one  of  the 
mod  refined  politicians  and  mod  penetrating  (tatefman  that 
any  age  ever  produced.  He  had  an  admirable  talent,  both 
in  difeovering  and  managing  the  iecret  recedes  of  the  heart. 
He  had  his  fpies  in  moft  courts  in  Chriftendom,  and  allowed 
them  a  liberal  maintenance  ;  for  it  was  his  maxim,  I  hat 
knowledge  cannot  be  bought  too  dear.  In  15K7  the  king 
of  Spain  having  made  vaft  preparations,  which  furprifed* 
and  kept  all  Europe  in  fufpence,  Walfiniham  employed  his 
utm  ft  endeavours  for  the  difeovery  of  that  important  fecretj 
and  accordingly  procured  intelligence  from  Madrid*  that  the 
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Wring,  Jcmg  had  informed  his  council  of  his  having  difpatched  an 
ham,  exprefs  to  Rome,  with  a  letter  written  with  his  own  hand 
F*ltheria.  ,Q  rthe  pope,  acquainting  him  with  the  true  defign  ®f  his 
prepaiations,  and  begging  his  bleffings  upon  him  ;  whicli 
for  fome  reafons  he  could  not  difclofe  till  the  return  of  the 
courier.  The  fecret  being  thus  lodged  with  the  pope, 
Walfwgham,  by  means  of  a  Venetian  prieft,  whom  he  re¬ 
tained  at  Rome  as  a  fpy,  got  a  copy  of  the  original  letter, 
which  was  ftolen  out  of  the  pope’s  cabinet  by  a  gentleman 
of  the  bed-chamber,  who  took  the  key  out  of  the  pope’s 
pocket  while  he  flept.  Alter  this,  by  lhs  dexterous 
management,  he  cawfed  the  Spaniards  bills  to  be  proteft- 
ed  at  Genoa,  which  fhould  have  fupplied  them  witu  money 
for  their  extraordinary  preparations ;  and  by  this  means 
he  happily  retarded  this  formidable  invafion  for  a  whole 
year.  In  fhort,  he  fpent  his  whole  time  and  faculties  in 
the  fervice  of  queen  Elizabeth  ;  on  which  account  her  ma- 
jefly  was  heard  to  fay,  * 4  That  in  diligence  and  fagacity  he 
exceeded  her  expeditions.”  However,  after  all  his  emi¬ 
nent  fervices  to  his  country,  this  great  man  gave  a  remark¬ 
able  proof  at  his  death,  which  happened  on  the  6th  of  A- 
pril  1590,  how  far  he  preferred  the  public  intereft  to  his 
own,  he  being  fo  poor,  that  excepting  his  library,  which 
was  a  very  fine  one,  he  had  fcarcely  effedls  enough  to  de¬ 
fray  the  expence  of  his  funeral.  His  principal  works  are, 

1.  Memoirs  and  Inftrudtions  for  the  ufe  of  Ambaffadors, 
with  his  Letters  and  Negociations.  2.  Political  Memoirs. 

WALTHERIA,  in  botany;  a  genus  of  plants  in  the 
dafs  monodelphia ,  and  order  triandria ;  and  in  the  natu¬ 
ral  fyflem  arranged  under  the  37th  order,  Colutnnifene. 
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There  is  only  one  plftillum,  and  the  capfule  Is  unilocular,  Walton 
bivalved,  and  monofpermous.  There  are  three  fpecies,  none  ^ 
of  which  are  natives  of  Britain.  t^e.  * 

WALTON  (Bryan),  bifhop  of  Chefter,  a  learned  Eng-  u— y— 
lifh  divine,  who  gained  great  reputation  by  his  edition  of 
the  Polyglot  bible,  with  his  Prolegomena  in  the  beginning ; 
which  is  more  exadf,  fays  Father  Simon,  than  any  other 
which  had  been  publifhed  on  that  fubjed.  He  died  in 
1661. 

WAMPUM,  the  money  ufed  by  the  North- American 
Indians.  It  is  much  ufed  in  all  their  treaties  as  a  fymbol 
of  friendfhip.  It  is  made  of  a  fhell  of  a  particular  fpecies 
of  Venus. 

WAPENTAKE,  is  all  one  with  what  we  call  a  hundred; 
efpecially  ufed  in  the  north  countries  beyond  the  river  Trent. 

The  word  feems  to  be  of  Danifh  original,  and  to  be  fo  call¬ 
ed  for  this  reafon  :  When  firft  this  kingdom,  or  part  there¬ 
of,  was  divided  into  wapentakes,  he  who  was  the  chief  of 
the  wapentake  or  hundred,  and  whom  we  now  call  a  high 
conjlable ,  as  foon  as  he  entered  upon  his  office,  appeared  in 
a  held  on  a  certain  day  on  horfeback  with  a  pike  in  his  hand, 
and  all  the  chief  men  of  the  hundred  met  him  there  with 
their  lances,  and  touched  his  pike  ;  which  was  a  fign  that 
they  were  firmly  united  to  each  other  by  the  touching  their 
weapons.  But  Sir  Thomas  Smith  fays,  that  anciently  mu- 
flers  were  made  of  the  armour  and  weapons  of  the  feveral 
inhabitants  of  every  wapentake  ;  and  from  thofe  that  could 
not  find  fufficient  pledges  for  their  good  shearing,  their 
weapons  were  taken  away  and  given  to  others  ;  from 
whence  he  derives  the  word. 


WAR. 


W  AR  is  a  great  evil ;  but  it  is  inevitable,  and  often¬ 
times  neceflary.  If  he  who  firft  reduced  to  rules 
the  art  of  deftroying  his  fellow-creatures,  had  no  end  in 
view  but  to  gratify  the  paffiens  of  princes,  he  was  a  monfter, 
whom  it  would  have  been  a  duty  to  fm other  at  his  birth  : 
but  if  his  intention  was  the  defence  of  perfecuted  virtue,  or 
the  punifhment  of  fuccefsful  wicked nefs,  to  curb  ambition, 
or  to  oppofe  the  unjuft  claims  of  fuperior  power,  mankind 
ought  to  ereft  altars  to  his  memory. 

War,  in  the  laft  cafe,  is  the  mod  neceflary  and  ufeful  of 
all  the  fciences:  the  various  kinds  of  knowledge  which  ought 
to  furnifh  the  mind  of  a  foldier  are  not  without  great  diffi¬ 
culty  to  be  attained.  Of  moft  other  fciences  the  principles 
are  fixed,  or  at  lead  they  may  be  afeertained  by  the  affiftance 
of  experience  ;  there  needs  nothing  but  diligence  to  learn 
them,  or  a  particular  turn  of  mind  to  pra&ife  them.  Phi- 
lofophy,  mathematics,  archite&ure,  and  many  others,  are  all 
founded  upon  invariable  combinations.  Everyman,  even 
of  a  narrow  underftanding,  may  remember  rules,  apply  them 
properly,  and  fometimes  draw  juft  confequences  from  them: 
but  the  fcience  of  war  branches  out  into  fo  many  particu¬ 
lars  ;  it  takes  in  fo  many  different  parts ;  there  are  fo  many 
refte&ions  neceflary  to  be  made,  fo  many  circumftances  and 
cafes  to  be  brought  together;  that  it  is  only  by  a  continual 
application,  grounded  upon  the  love  of  his  duty,  and  an  in¬ 
timation  to  his  profeflion,  that  any  man  can  attain  it. 

To  march  an  army  in  every  fort  of  country,  whether 
open,  woody,  or  mountainous  ;;  to  know  how  to  form  a 
camp  in  all -thofe  countries,  with  which  the  general  muft 
be  thoroughly  acquainted  in  order  to  do  it  with  fecurity 
to  make  a  proper  difpofition  for  a  battle,  whether  with  a 
view  to  the  pofture  of  the  enemy,  or  to  the  fituation  of  the 
country  ;  to  forefee  events  which  dependrin  a.  manner  upon 


chance ;  to  be  capable  of  making  a  good  retreat  on  proper 
occafions  ;  to  dire&  the  forages  without  fatiguing  or  ex- 
pofmg  the  troops;  to  fend  out  detachments  with  precaution  ; 
to  condu&  the  convoys  in  fafety  ;  to  know  how  to  canton 
an  army  ;  to  eftablifh  magazines  in  places,  both  fafe  and 
within  reach  of  the  army,  fo  that  it  ihall  never  be  in  want 
of  fubfiftencc— thefe  are  the  great  ends  of  the  military 
fcience. 

It  is  commonly  thought  fufficient  for  a  military  man  to 
know  how  to  obey  ;  and  it  is  alio  fuppofed  that  the  fuc- 
cefs  of  a  day  cannot  be  dubious,  if  a  general  joins  the  con¬ 
fidence  of  the  foldiers  to  perfonal  courage,  a  cool  head,  and 
a  knowledge  of  the  country. 

It  is  true  that,  in  cafes  of  perplexity,  many  generals  * 
have  in  a  great  meafure  owed  to  their  own  capacity,  and 
the  confidence  their  foldiers  have  repofed  in  tlucm,  the  ad¬ 
vantages  they  have  gained  over  the  enemy  ;  and  confidence 
will  always  be  repofed  by  the  foldiers  in  that  general  in 
whom  they  perceive  coolnefs  united  with  courage.  At  the 
battle  of  Cannae,  when  Gifco  feemed  to  be  much  .aftoniftied 
at  the  fuperiority  of  the  enemy’s  number,  Hannibal  an- 
fwered  him  coolly,  “  There  is,  Gifco,  a  thing  flill  more 
furprifing,  of  which  you  take  no  notice.  Gifco  afkiug  him 
what  it  was,  “  It  is  (replied  Hannibal)  that  in  all  that  great 
crowd  there  is  not  one  man -whole  name  is  Gifco.”  Plu¬ 
tarch  obferves,  that  this  coolnefs  of  Hannibal  greatly  ani¬ 
mated  the  Carthaginians,  who  could  not  imagine  that  their 
general  would  joke  at  fo  important  a  time,  without  being  . 
certain  of  overcoming  his  enemies. 

Although  bravery  and  courage  are  the  moft  efiential  qua¬ 
lifications  of  a  fubordinate  officer,  yet  he  fhould.  not  be  de-  • 
ficient  in  tbofe  which  are  required  in  a  general,  and  which 
have  been  already  mentioned  ;  .obedience'  to  the  ' orders  de- 
y  livttedJ 


JIvered  to  him  is  no  longer  a  virtue  than  whilft  he  compre- 
hends  and  knows  the  inrention  of  them.  War,  .fays  a  cele¬ 
brated  author,  is  a  bu'mefs  which,  like  all  others,  mu  ft  be 
leatned  ;  it  fuppoies  fome  qualities  to.*  o  born  with  us,  and 
demands  others  which  are  to  be  acquired:  but  fince  all 
thefe  qualities  mull  have  the  original  fource  in  genius,  a 
man  who  propofes  war  for  his  profeffion,  (hould  never  en¬ 
gage  ill  it  without  having  cor.lulted  his  natural  bent,  or 
without  knowing  the  particular  turn  and  power  of  his 
mind.  Ability,  whether  in  a  general  or  an  officer,  is  the 
effeft  of  his  genius,  quickened  by  a  natural  liking  to  his 
bufinefs. 

A  quick  eye,  which  is  of  great  importance  to  a  foldier, 
is  natuial  to  fome,  and  in  them  it  is  the  effedi  of  genius; 
others  acquire  it  by  ftudy  or  experience;  he  who  knows 
how  to  command  himfelf,  and  has  courage  enough  to  keep 
himlelf  cool  on  the  molt  urgent  occafions,  has  the  readieft 
and  quickeft  eye.  A  quick,  hot  headed  man,  however 
brave,  fees  nothing;  or  if  he  does,  it  is  confufedly,  and  ge- 
rurally  too  late.  ° 

It  is  this  quick  eye  which  enables  a  general  to  judge 
of  an  advantageous  poft,  of  a  manoeuvre  to  be  made,  and 
of  a  good  difpofttion  for  the  troop,,  whether  with  refped 
to  that  of  the  enemy,  or  to  the  iituation  and  nature  of 
the  country. 

7  eye  is  no  other  than  that  penetrating  genius 

which  lets  nothing  efcape  it.  A  general  who  knows  how 
to  unite  this  quality  with  perpetual  coolnels,  never  is  in 
want  of  expedients  ;  he  will  fee  how  thofe  events,  which  to 
any  other  would  be  the  preface  of  his  own  defeat,  may  end 
in  the  overthrow  of  his  enemies. 

I  he  choice  of  the  general  officers  depends  upon  this  ge¬ 
rms,  which  difeovers  every  thing  .  they  ought  to  be  the 
right-hand  o*  the  general,  and  as  capable  of  commanding 
the  army  as  himfelf.  Whatever  good  difoofitions  a-  gene¬ 
ral  may  make,  they  mull  preve  ineffectual*  if  not  feconded 
by  the  general  officers  under  his  command  ;  he  cannot  be 
everywhere,  neither  can  he  forfee  all  exigencies  that  may 
arife.  He  is  obliged  to  give  only  general  orders ;  it  is 
therefore  the  bufinefs  of  thofe  who  command  under  him  to 
know  how  to  take  the  advantage  of  a  wrong  movement  of 
the  enemy  ;  to  take  upon  them  to  attack,  or  fuftain  the 
troops  which  are  engaged ;  and,  as  circumfiances  vary,  to 
make  them  advance  towards  the  enemy,  either  to  keep  him 
back  or  to  attack  him. 

But  the  Qualities  already  mentioned  would  be  ufelefs,  if 
order  and  difeipline  were  not  feverely  obferved  :  the  moll 
numerous  and  beft  compoled  army  would  foon  become  little 
elfe  than  a  body  of  rangers,,  who  being  only  united  by  vthe 
hope  of  booty,  would  feparate  as  foon  as  that  motive  ceafed; 
and  trufting  each  to  his  own  head,  or  indulging  his  own 
humour,  would  be  cut  rn  pieces  party  by  party  :  fo  that  if 
the  general  does  not  keep  up  fubordination  (the  foul  and 
ffrength  of  difeipline),  his  army  will  be  nothing  more  than 
a  troop  of  Tartars  afting  more  from  the  hope  of  plunder 
than  the  defire,  of  glory.-  What  art  and  what  genius  is 
there  not  requisite  to  maintain  this  fubordination  ?  Too 
much  fe verity  dilgufts  the  foldier,  and  renders  him  muti¬ 
nous  ;  too  much  indulgence  finks  him  into  indolence,  and 
makes  him  negledl  his  duty  ;  licentioufnefs  caufes  that  fub¬ 
ordination  to  feem  burdenfome,  which  fhould  never  in  any 
deg-fee  be  given  up  :  he  lofes  that  refpeft,  and  often  that 
confidence,  which  he  fhould  have  with  regard  to  his  officer; 
and  indulgence  often  makes  a  well-difciplined  body  become 
a  fet  of  fluggards,  who  march  againft  their  will,  and  who, 
on  the  moft  preffing  emergencies,  think  only  on  their  own  - 
Safety. 

Befides  thefe  qualities,  which  are  effential  to  a  general, 


and  which  who  would  attain  that  rank  ought  of  courfe 
to  have,  there  are  ft  ill  many  others  neceffary  to  make  a 
great  min.  rv  general  who  would  merit  the  title  of  a  he  o, 
ouuht  to  unite  in  himfelf  all  civil,  arv,  and  Dolitical 
excellence.  It  is  by  this  that  he  will  <  dy’attain  to  make 
war  with  fuccejs  :  nothin,  will  efcape  >im;  he  will  know 
Without  difficulty  the  nenius  of  every  tountrv,  an-^  of  the 
nations  which  compole  the  enemy’s  army,  the  abilities  of 
the  fienerals  who  command,  and  the  nature  of  the  troops 
under  them  ;  lie  knows  that  he  may  venture  a  motion  with 
lome  troops  that  he  vvopld  not  dare  to  attempt  with  others 
that  are  equally  brave.  One  nation  is  vehement,  fiery  and 
formidable  in  the  firft  onfet  ;  another  is  not  fo  haftv,  but 
of  moie  perfeverance  :  with  the  former,  a  fin.de  in  ft  in  t  de¬ 
termines  fuccefs ;  with  the  latter,  the  adion  is  not  fo  raoief 
but  the  event. i3  lefs  doubtful.  A  * 

No  man  is  born  a  general,  although  .he  brin  -s  into  the 
world  with  him  the  feeds  of  thofe  virtues  which  makes  a 
great  man  :  Cosfar,  Spinola,  Turenne,  the  great  Conde,  and 
lome  others,  (bowed,  even  in  their  earlieft  years,  fuch  qua- 
htics  as  ranked  them  above  other  men  ;  they  carried  within 
them  the  principles  of  thofe  great  virtues  which  they  drew 
forth  to  a&ion  by  profound  fiudv,  and  which  they  brought 
to  perfe&ion  by  the  help  of  pra&ice  ;  thofe  who  came  after 
them,  with  perhaps  fewer  natural  talents,  have  by  ftudy 
rendered  themfdves  worthy  of  being  comoared  to  them. 
Caffar  and  all  conquerors  had  this  advantage*  that  they  were 
able  to  make  their  own  opportunities,  and  always  afted 
b>  their. own  choice.  A  man  may  be  a  good  general  with¬ 
out  being  a  Marlborough  or  a  Turenne  :  fuch  reniufes 
are  fcarcely  feen  once  in  an  age;  but  the  more  they  are 
raifed  above  the  reft  of  mankind,  the  more  they  ought  to 
excite  emulation.  It  is  by  endeavouring  to  furpafs  the  in¬ 
tellects  of  the  fecond  rate  ;  it  is  by  driving  to  equal  the 
moft  fublime^  that  the  imitation  of  them  is  to  be  attained, 
fhis  paffion  in  a  foldier  is  neither  pride  nor  preemption; 

4  lt  ls.  virtue  :  and  it  is  by  this  only  that  he  can  hope  to  be 
ferviccable  to  the  ftatc,  and  add  to  the  glory  of  his  kinrT 
and  country.  ° 

How  much  foever  the  honour  of  commanding  armies  may 
besought  a^ter,  it  degrades  him  who  is  not  worthy  of  it ; 
this  rank,  fo  much  defired,  borders  on  the  two  extremes  of 
glory  and  ignominy.  A  military  man  who  labours  to  make 
himfelf  capable  ol  commanding,  is  not  to  be  blamed  ;  his 
ambition  is  noble  :  by  ftudying  the  art  of  commanding,  he 
learns  that  of  obeying  and  of  executing.  But  it  is  aftonifh- 
i#g  in  the  highefl  degree  to  fee  ioldiers  thinking  only  on 
preferment,  and  negle&ing  the  ftudy  of  their  bufinefs.  It 
•is  perhaps  lefs  furprifing  if  we  fee  others,  without  having 
been  tried,  propoiing  to  themfelves  to  command  in  chief ; 
bec^ife  iuch  attempts  fuppofe  in  the  projedlor  #an  abfurd 
temerity,  founded  on  a  profound  ignorance  of  the  talents 
he  oughtto  have,  and  the  virtues  which  he  has  not.  Such 
boldnefs  is  the  chara&er  of  a  man  whofe  mind  is  too  nar- 
P^rc^lve  fit8  danger  :  We  fhould  rather  approve  the 
timidity  that  fuffers  itlell  to  be  dejedted  by  terror,  fince  it 
fhows  at  lead  that  he  knows  to  what  hazards  he  is  expofed; 
both  one  and  the  other  are  blameable  :  modefty  k  the  only 
proper  quality  of  a  foldier  ;  it  give's  fplendour  to  virtue,  it 
argues  diffidence  of  himfelf,  and  defire  of  arriving  at  per¬ 
fection. 

1  he  title  of  general  would  be  lefs  tempting,  if  proper 
attention  was  paid  to  the  qualities  it  requires,  and  the  duties 
it  impofes  ;  it  would  then  appear  a  very  honourable,  but 
painful  burden.  The  moft  firm  and  intrepid  genius  might 
be  difeouraged,  merely  by  thinking  that  on  the  conduct  of 
a  general  depends  the  fate  of  the  date,  the  glory  of  his 
prince’s  arms,  and  his  own  reputation. 

But 
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Deknrtve  But  yet  the  reward  that  follows  fuch  irkfomc  labours 
Operation*.  ou,rbt  to  aniiiiate  men  to  undertake  them.  Obftacles,  how- 
ever  numerous  they  may  be,  are  not  infurmountable,  fmce 
fo  many  great  men  have  got  the  better  of  them  :  difficulties 
fhould  Air  up  a  loldier’s  emulation,  but  fhould  never  terrify 
him ;  he  fhould  endeavour  to  copy  fuch  great  originals, 
though  he  fhould  not  be  able  to  equal  them. 

This  treatlfe  is  divided  into  four  parts. 

In  the  fii'fl  are  mentioned  all  the  greater  operations  of  a 
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campaign  ;  and  the  means  of  executing  thofe  operations,  in  Hefenfive 
any  kind  of  country,  are  endeavoured  to  be  laid  down.  Operations. 

In  the  tecond,  the  precautions  that  are  to  be  taken  v 
to  attack  the  enemy  in  all  the  forementiotied  operations.,  are 
considered. 

The  third  treats  of  the  Petite  Guerrey  or  the  operations 
of  detached  parties,  and  the  war  of  ports. 

The  fourth,  of  lieges,  both  with  regard  to  attack  and 
defence. 


Part  I.  Of  the  GREATER  OPERATIONS  in  DEFENSIVE  WAR. 


Sect.  I.  Of  the  Knowledge  of  a  Country ? 

A  Campaign  of  which  the  plan  is  well  formed,  and 
the  difpofitions  well  concerted,  may  neverthelefs  prove 
unfuccefsful,  if  the  general,  to  whole  dire&ion  the  opera- 
tions  are  intruded,  hath  r.ot  a  thorough  knowledge  of  the 
country  in  which  they  are  to  be  carried  into  execution. 

There  is  one  knowledge  of  a  country,  which  for  an  of? 
ficer  to  be  wl.hout  fhould  be  confidered  as  a  reproach  ;  that 
of  the  iltuati  1  of  cities,  towns,  villages,  foreits,  dreams, 
rivers,  which  v.  to  be  acquired  by  fludying  of  geographical 
maps.  There  .  another  branch  of  knowledge  yet  more 
particular,  fuch  as,  of  the  pades,  or  the  boundaries  of  the 
country,  the  filiation,  the  nature  of  the  ground,  whether 
it  is  plain,  or  divided  by'  hollows,  rivulets,  hills,  8<  c.  which 
is  to  be  acquired  by  the  afllrtaiice  of  topographical  maps. 
In  the  ftudy  of  theie  laft,  care  mud  be  taken,  not  blindly 
to  follow  the  marks  they  lay  down,  ft  very  feTdom  hap¬ 
pens,  that  topographical  maps  are  perfectly  exact  :  for,  be- 
fsdes  the  many  circnmltances  which  may  fometimes  in  a  year 
alter  a  large  extent  of  country,  they  feklom  take  notice  of 
fords,  bridges  over  the  fmall  rivulets,  final!  hills,  and  hol¬ 
lows  of  little  importance  ;  neither  can  they  mark  whatever 
may  be  occafmv^d  by  recent  inundations  and  difruptiors  of 
the  earth  :  whereas  any  of  thefe  unforefe^n  circumllances 
may  prove  an  obllruftion  to  a  great  defign,  either  by  re¬ 
tarding  the  march  of  an  army,  preventing  a  column  of 
t loops  from  advancing,  or  leaving  the  enemy  in  poffefllon 
of  fome  partes  from  winch  lie  might  have  been  driven. 

in  order  to  avoid  the  errors  into  which  a  general  may 
be  drawn  by  the  maps,  the  fafeft  method  is  to  apply  to  the 
inhabitants  of  the  countiy,  go  over  it  with  the  moil  intel¬ 
ligent  of  them,  and  remark  every  obflade,  however  trifling 
ii  may  appear. 

For  marching  with  greater  fccurity,  a  general  ought  to 
form  a  company  of  guides  of  the  peafants,  be  aflured  of 
their  fidelity,  and  attach  them  to  him  by  all  pofftble  me¬ 
thods,  particularly  by  unbounded  liberality.  It  is  by  money 
only  that  trull y  fpies  and  faithful  guides  can  be  fecured  ; 
the  latter  are  lefs  .expenfive,  but  full  as  necertary  as  the 
former.  Parfimony  fhould  be  avoided  in  war  ;  for,  as  Vi- 
getius  obferves,  money  fhould  never  be  fpared  when  expence 
r  necertary  to  Tenure  pdfieffion.  In  proportion  as  an  army 
advances  into  a  country,  great  care  mint  be  taken  to  change 
the  guides* 

The  general  fhould  fend  out  detachments  along  with 
feme  of  thefe  guides  to  examine  the  dreams  which  crofs  the 
country,  whether  or  no  their  mouths  are  at  a  didance,  into 
what  river  they  empty  themfelves,  from  whence  they  take 
their  iource,  whether  they  may  be  eafily  forded,  it  their 
bu  ks  are  deep  or  doping,  marfliy  or  covered  with  bufhes  ; 
other  detachments  fhould  be  employed  in  examining  the 
woods,  in  order  to  find  out  whether  troops  can  pafs  through 
them  or  not. 
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A  general  ought  himfelf  to  examine  into  the  truth  of  the 
reports  made  to  him  by  thefe  fmail  detachments,  or  fend 
out  others  more  confderable  under  the  command  of  gene¬ 
ral  officers  :  however  certain  a  general  may  be  of  the  fi¬ 
delity  of  his  fpies  and  guide®,  yet  he  fhould  not  always 
rely  upon  their  reports  :  midrnit,  which  in  general  is  ac¬ 
counted  a  vice,  may  aimed  be  edeemed  a  virtue  in  the 
Lurtnefs  of  war. 

Furnifhed  with  thefe  lights,  a  general  can  allot  the  eafiefl 
road  to  the  artillery  and  baggage,  the  fhortert  to  the  infan¬ 
try,  end  longed  to  the  cavalry  :  lie  can  at  once  judge, 
from  the  nature  of  the  ground,  into  how  many  columns  the 
army  can  be  divided  in  order  to  expedite  the  march,  and 
what  difpofitions  will  be  necertary  for  the  columns  with  re¬ 
gard  to  the  enemy’s  politico. 

By  the  knowledge  of  the  country',  a  general  is  informed 
of  what  camps  the  enemy  doth  or  can  occupy,  arid  of  thofe 
necertary  to  be  taken  to  oppofe  his  defigns  ;  whether  the 
enemy’s  detachments  can  eafily  approach,  or  how  he  can 
himlelf  advance  toward*  him,  without  being  difeovered  ;  if 
there  is  forage  in  the  neighbourhood  ot  the  enemy’s  camp, 
or  whether  he  is  obliged  to  draw  it  from  a  didance  ;  where 
he  hath  fixed  his  magazines,  and  whether  an  attempt  to 
carry  them  off  is  p radii cable  or  net  ;  in  what  manner  his 
quarters  are  difpofed,  and  which  of  them  is  moil  expofed  ; 
what  didance  there  is  between  himfelf  and  the  enemy;  where 
the  enemy  barb  efiabliihed  ports,  and  which  thofe  are  that 
himfelf  ought  to  occupy  with  regard  to  the  iituation  of  his 
own  camp  and  quarters,  and  thofe  belonging  to  the  enemy; 
which  is  the  properett  road  for  the  detachments  and  the 
patrols  to  keep,  in  order  to  gain  intelligence  ;  and  lartly, 
with  what  degree  of  eafe  the  enemy  can  attack  the  army  on 
its  march,  and  whether  in  front  or  flank.  This  knowledge 
is  dfential  to  a  general  in  every  kind  of  country  ;  but  in  a 
woody  or  mountainous  country  it  would  become  more  par¬ 
ticularly  dangerous,  and  even  impoffible  for  him  to  march 
an  army,  i*  unacquainted  with  it. 

In  1702,  the  duke  of  Burgundy,  being  defirous  to  at¬ 
tack  the  enemy  who  were  behind  Cleves,  but  not  being 
perfectly  acquainted  with  the  forefl  in  his  front,  he  detach¬ 
ed  the  marquis  d’ Alegre  with  joo  grenadiers,  and  800 
horfe,  to  fee  if  it  was  not  poffible  to  find  fome  paflage  thro’ 
it.  M.  Alegre  met  with  a  defile  which  wa's  occupied  by 
the  enemy  :  he  attacked  and  forced  it ;  but  being  advanced 
beyond  it,  found  it  was  not  pofible  to  proceed  farther,  by 
reafon  of  the  great  number  of  defiles  that  fueceeded  to  each 
other  :  he  thereupon  turned  back,  fent,  and  had  another 
paflage  luiveyed,  where  there  were  found  Hill  greater  ob- 
ilacles.  He  gave  an  account  of  this  to  the  duke  of  Bur¬ 
gundy,  who,  not  choofing  to  mifs  the  opportunity  of  at¬ 
tacking  the  enemy,  fent  him  out  again  with  a  larger  de¬ 
tachment,  that  he  might  examine  whether,  by  keeping  along 
the  fide  of  the  fortft,  it  would  not  be  pra&icable  fer  him 
to  march  up  to  them  by  way  of  the  heaths  of  Mock,  on 
4  U  the 
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Defenfive  the  fide  of  Grave  and  Nimeguen.  The  marquis  d’ Alegre 
Operation*. ^covered  a  defile  which  led  to  tliefe  heaths:  he  took  pof- 
£e£flon  0f  it,  and  Cent  notice  thereof  to  the  duke  of  Bur¬ 
gundy  ;  who  ordered  the  aimy  to  ad vance,. obliged  the  ene¬ 
my  to  fend  their  infantry  into  Nimeguen,  and  cannonaded 
their  cavalry  which  had  taken  poll:  on  the  glacis,  but  were 
unable  to  maintain  it  ;  and  the  confequence  was,  that  the 
enemy  fuftained  a  great  lofs  in  men,  artillery,  waggons, 
and  baggage. 

This  example  tends  to  prove,  that  maps  are  not  always 
to  be  relied  on.  There  can  be  no  reafon  to  doubt  that  the 
duke  of  Burgundy  was  furnifhed  with  the  mo  ft  exa£l  :  but 
yet  it  is  probable  that  he  might  not  have  fucceeded  in  this 
cnterprife,  if  he  had  negle&ed  fending  M.  d’  Alegre  to  fur- 
vey 'the  pafres,  and  examine  two>  before  lie  proceeded  to  that 
through  which  be  marched. 

The  following  is  a  general  rule  :  T^hat  It  is  upon  the 
ground,  and  not  upon  maps,  that  the  roads  through  which 
?n  army  is  to  march  mull  be  examined,  as  well  as  the  titua* 
tion  of  places  where  camps  are  to  be  fixed,  and  fields  of 
battle  chofen.  An  aimy  fhould  never  move  before  ways 
are  opened  for  every  column  :  with  regard  to  a  detachment 
♦t  is  different,  as  there  may  arife  circumftances  which  will 
prevent  the  general  from  forefeeing  what  road  it  may  take. 
The  command  of  a  detachment  fhould  always  be  given  to 
an  intelligent  officer,  and  one  who  has  made  his  bufiuefs  his 
only  ftudy  ;  who  hath  been  particularly  careful  to  acquire 
a  knowledge  of  the  country,  and  of  uhofe  genius  the  ge¬ 
neral  fhould  entertain  no  doubt.  A  particular  choice  ftirs 
up  emulation  in  young  men,  and  induces  them  to  exert 
their  utmoft  endeavours  to  deferve  fo  diftinguiflung  a  mark 
of  approbation. 

Into  how  many  miftakgs  have  even  the  greateft  generals 
fallen,  by  not  being  thoroughly  acquainted  with  a  country, 
and  by  fuffering  themfelves  to  be  guided  by  general  notions? 
M.  de  Feuquieres  cites  many  examples  of  great  enterpriles 
which  have  mifearried  by  it. 

Toward  the  end  of  the  year  1673,  when  a  confiderable 
body  of  jnfantiy,  with  only  few  cavalry,  was  on  its  return 
from  Holland,  under  the  condud  of  M.  de  Luxemburg, 
the  prince  of  Orange  having  afiembled  the  whole  force  of 
the  Dutch  and  the  Spaniards  (under  his  command),  came 
upon  the  Maefe,  with  an  intention  to  fight  M.  de  Luxem¬ 
burg  between  Maeftricht  and  Charleroy.  This  march  made 
it  necefTary  for  the  court  t©  fend  an  order  to  M.  de  Schom- 
berg  to  affemble  all  the  cavalry  that  were  in  Hainault  and 
Flanders,  and  immediately  join  M.  de  Luxemburg,  who  was 
greatly  inferior  to  the  prince  of  Orange  in  cavalry.  The 
prince’s  aim  then  fhould  have  been  to  pievent  the  two  ge¬ 
nerals  from  joining,  and  to  have  fought  one  or  other  of  them 
before  their  jundion.  The  prince’s  being  unacquainted 
with  the  country,  made  him  miftake  for  real  the  feints  made 
by  M.  de  Luxemburg,  whilft  he  was  upon  the  river  Ourte; 
as  if  his  intention  was  to  march  by  w  ay  of  the  Condros  and 
the  Ardennes,  in  order  to  gain  Sedan  and  the  Mezuris. 
The  prince  of  Orange  drew  near  Huy  and  Namur ;  and  by 
that  means  was  at  fuch  a  diftance  from  the  high-road,  that 
M.  de  Schomberg  had  an  opportunity  of  advancing  with  his 
cavalry  to  Tong  res ;  at  the  fa  trie  time  that  M.  de  Luxem¬ 
burg,  by  a  forced  march,  palled  the  Maefe  at  Maeftricht, 
and  arrived  atTongres,  where  the  jundion  of  the  two  armies 
was  effeded  without  any  accident. 

If  the  prince  of  Orange  had  made  only  two  refledions 
upon  the  nature  of  the'country,  he  would  have  avoided  the 
miftake  he  fell  into  ;  the  firft  of  which  is,  that  fcarcely  any 
body  can  be  ignorant  that  the  Condros  and  the  Ardennes 
are  fterile  and  mountainous  countries  ;  from  whence  it  is 
evident,  that  M.  de.  Luxemburg  could  not  have  fubfifted 
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lm  army,  efpecially  in  the  month  of  December  :  the  roads  Defen  five 
in  thofe  parts,  very  bad  in  the  fummer,  are  almoft  iinpaflable  Dpcraiiun»» 
during  the  winter  ;  confequently  the  carriages  could  not  *  ^ 

have  pafied  but  with  the  utmoft  difficulty. 

\  he  fecond  refledion  is,  that  if  M,  de  Luxemburg  had 
adually  defigned  to  pafs  through  the  Ardennes,  why  did 
M.  de  Schomberg  advance  towards  Tongres,  and  fo  expoie 
himfelt  to  the  danger  of  being  beaten,  without  a  poffibility 
of  receiving  help  from  M.  de  Luxemburg,  who  was  on  the 
other  fide  of  the  Maefe  ?  If  the  prince  ot  Orange  had  had 
a  thorough  kno  wledge  of  the  country  through  which  M.  de 
Luxemburg  pretended  he  would  pafs,  he  would  foon  have 
perceived  that  it  was  only  to  throw  him  into  a  perplexing 
uncertainty  with  regard  to  the  road  which  the  enemy’s 
general  fhould  naturally  take :  in  a  word,  he  would  not 
have  remained  a  moment  in  doubt  cn  the  part  lie  had  to 
ad. 

By  this,  then,  it  appears,  that  the  prince  ought  to  have 
continued  on  the  fide  of  Liege  ;  by  which  pofition  he  would 
have  flopped  M.  de  Schomberg,  who  would  have  fcarcely 
dated  to  advance  to  Tongres,  nor  would  M.  de  Luxem¬ 
burg  have  attempted  the  paftage  of  the  Maefe  at  Mae- 
flricht  :  by  this  means,  the  jundion  would  have  been  pre¬ 
vented  ;  or-  if  either  of  the  two  armies  had  advanced, 
the  prince  could  have  attacked  and  beaten  it ;  neither 
would  it  have  been  in  the  power  of  the  other  to  have  affift- 
ed  it. 

It  hath  frequently  happened,  and  will  continue  to  do  fo, 
that  a  general  who  knows  how  to  take  advantage  of  the 
knowledge  of  the  country,  although  inferior  in  point  of 
force,  may  change  a  defenfive  into  an  offenfive  v/ar.  In 
1671,  M.  de  Crequi,  who  began  the  campaign  on  the  de¬ 
fenfive,  ended  it  with  obliging  the  duke  o?  Lorrain  to  pafs 
the  Rhine  :#that  prince  difperlea  his  army,  and  then  M.  de 
Crequi  formed  the  fiege  ot  Fribourg. 

The  knowledge  of  a  country  is  ftill  more  effential  in 
retieats:  there  is  more  art  and  more  precaution  required  in 
a  retreat  than  in  any  other  adtion  ;  that  operation  is  the 
concluilon  of  all  preceding  ones.  If  a  general,  obliged  to 
retreat  precipitately,  hath  but  a  fuperficiai  knowledge  of  the 
country,  how  will  he  be  able  to  re-affemble  his  troops,  re- 
eftablifh  order,  or  march  with  any  degree  of  fecurity  ? 

Xenophon’s  retreat  with  the  ten  thoufand  Greeks  \s 
one  of  the  moft  ufeful  leffons  a  commander  can  ftudy  :  in 
that  undertaking  were  united  the  virtues  of  a  confummate 
general,  and  the  moft  intrepid  courage  of  a  ioldier  ;  and 
in  particular  it  exhibits  the  moft  profound  knowledge  of 
the  country. 

The  knowledge  of  a  country  is  as  necefTary  for  a  private 
officer  as  for  the  commander  in  chief,  becanie  he  is  to  exe¬ 
cute  with  part  what  the  general  performs  with  all  the 
troops.  When  an  officer,  to  whofe  conduft  an  expedition 
is  intrufted,  joins  this  knowledge,  one  of  the  chief  branches 
of  military  fcience,  to  pra&ice  and  experience,  he  will  with 
fo  much  the  greater  eafe  comprehend  and  execute  the  gene¬ 
ral’s  intention* and  plan  ;  and  he  will  be  alfo  enabled  to  take 
the  propereft  meafures  for  fuccefs  :  if,  on  the  contrary,  he 
begins  a  march,  without  being  acquainted  with  the  country, 
his  mind  mifgiving  him,  will  increafe  the  danger,^  by  the 
very  means  he  takes  to  avoid  it  :  he  will  fuppofe  it  in  places 
where  there  is  nothing  to  be  feared,  and  often  fall  into  it 
where  he  was  leaft  apprehenfive.  or  it. 

The  general  who  commands  in  the  cantonments  and.  wm- 
ter-quaiters,  and  each  officer  who  commands  a  particular 
quarter,  will  never  be  able  to  take  proper  meafures  ir  they  < 
are  unac^  uainted  with  the  country  :  they  will  be  unable  to 
preftrve  a  proper  ft  rent*  tlr  when  feparated*  or  to  afiemble 
without  difficulty  on  the  firft  order  j  and  for  want  of  know- 
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ing  the  pofh  which  it  h  proper  to  guard,  they  will  occupy 
/inch  as  are  unnceffary,  and  leave  thofe  dereucelefs  that  are 
moft  liable  to  be  attacked  ;  the  troops  will  be  greatly 
fatigued  by  increafing  the  number  of  polls  without  occallon, 
by  iuperfluous  or  too  numerous  detachments  orpatroles.  In 
a  word,  whatever  precautions  are  taken  within,  the  quarters 
will  never  be  in  fecunty,  if  the  country  round  about  them 
js  not  pevfedlly  known,  and  every  important  pafs  between 
them  and  the  enemy  occupied. 

Sect.  II.  Of  the  Preparations  before  taking  the 

Field)  and  the  March  of  ail  Army  on  leaving  its 

Quarters  to  go  into  Cantonments.  » 

The  time  for  an  army  to  come  out  of  winter-quarters, 
is  always  regulated  by  the  plan  which  the  general  has 
formed  for  the  enfuing  campaign.  But  whether  by  the 
fituation  of  the  quarters  the  army  is  enabled  to  enter  imme¬ 
diately  on  the  campaign,  or  whether  it  nyaft  be  fird  of  all 
cantoned,  the  magazines  fhould  be  fo  fituated  as  to  be  al¬ 
ways  within  reach,  efpecially  in  that  early  feaion  of  the 
year,  when  there  can  be  no  forage  upon  the  ground,  and 
consequently  the  cavalry  mull  be  fub lifted  out  of  the  ma¬ 
gazines.  I  he  magazines  ought  to  be  diftributed  about  in 
different  parts,  that  the  troops  may  have  lefs  way  to  go  for 
their  forage.  And  this  diftribution  fhould  be  regulated  by 
the  movements  which  the  general  forefees  the  army  will 
make  on  leaving  its  quarters,  inppofing  it  leaves  them  when 
there  is  only  dry  forage  ;  but  it  the  army  is  in  an  enemy’s 
country,  and  there  is  forage  upon  the  ground,  it  is  certain¬ 
ly  better  to  referve  the  magazines  entire,  by  which  not  only 
great  trouble  will  be  avoided  in  tranfporting  the  forage, 
but  alfo  a  great  expence  laved  to  the  government. 

Of  what  nature  foever  the  country  may  be  (an  enemy’s 
country  is  fuppofed),  it  fhould  be  foraged  in  front  as  much 
fis  pofiible,  in  order  to  referve  that  which  is  in  the  rear, 
that,  when  the  campaign  is  over,  it  may  be  found  laid  up 
in  the  barns:  if  this  precaution  is  not  attended  to,  the 
army  will  be  deftitute  of  forage  at  its  return,  and  will  of 
courfe  be  obliged  to  draw  it  from  home,  and  confume  thofe 
magazin&s  which  were  before  fpared ;  confequently  there 
will  be  nothing  faved,  the  expence  will  only  have  been  de¬ 
ferred,  but  it  will  be  increafed  by  tranfporting  the  forage 
from  the  magazines  to  the  army. 

I  he  forming  of  the  magazines  fhould  never  be  delayed 
till  the  time  for  opening  th£  campaign  approaches.  The 
intendant,  purfuant  to  the  general’s  order,  fhould  lay  in 
the  provificns  during  the  winter,  and  diftribute  them  in 
the  frontier  towns,  by  which  means  they  can  eaiily  be  tranf- 
ported  to  whatever  place  the  general  {hall  order.  By  thefe 
precautions,  the  general  will  not  only  avoid  the  inconveni¬ 
ence  of  being  obliged  to  wait  till  there  is  forage  upon  the 
ground,  but  he  will  alfo  be  enabled  to  be  fird  in  the  held. 

1  he  fame  precautions  fhould  alfo  be  taken  with  refpeft  to 
the  artillery.  It  fhould  be  affembled  upon  the  glacis  of 
the  frontier  towns,  or  rather  upon  that  of  the  conquered 
places :  the  more  it  is  within  reach  of  readily  joining,  the 
fooner  the  operations  will  be  commenced. 

From  prudence  in  the  execution  of  thefe  difpofitions,  as 
well  tor  the  magazines  and  for  the  artillery,  as  for  every 
thing  that  is  neceffary  to  an  army,  it  follows,  that  a  gene¬ 
ral  hath  often  formed  a  fiege,  or  at  leafl  in  veiled  a  place, 
-and  completed  his  lines  of  circumvallation,  before  the  enemy 
could  be  in  a  condition  of  coming  out  of  his  quarters  :  he 
f.aY  hkewife  have  made  many  marches,  and  will  poffefs 
lumfelf  of  advantageous  polls,  without  the  enemy  having  it 
<"in  his  power  to  oppofe  him. 

&encral  fhould  obferve,  that,  in  order  to  caufe  his 
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army  to  he  cantoned  within  a  march  of  the  country  where  Be 
he  deft  ins  to  commence  the  operations,  he  mull  make  all^i'e 
the  troops  leave  their  quaiters  together;  aflemble  them  in 
many  bodies  in  different  frontier  towns ;  proportion  the 
marching  days  to  the  dillance  of  the  quarters  and  the  ren¬ 
dezvous  that  fhall  have  been  appointed  for  them,  that  they 
may  arrive  on  the  day  appointed,  and  that  from  thence 
they  may  march  in  a  body  to  the  place  where  they  are  to 
canton. 

All  the  bodies  march,  either  in  the  number  of  columns 
that  the  fituation  of  the  country  will  allow,  and  arrive  at 
the  cantonment  together ;  or  elfe  they  march  feparatcly, 
and  arrive  on  different  days :  but,  in  either  of  thefe  cafes, 
the  cantonments  for  each  regiment  ought  to  have  been  mark¬ 
ed  out ;  and,  if  poffible,  forag*e  for  at  lead  three  or  four 
days  diftributed  to  each  quarter. 

In  the  marching-orders  which  are  fent  to  each  corfi- 
mander,  the  fituation  and  name  of  the  place  where  each 
regiment  is  to  canton,  fhould  be  carefully  expreffed ;  whether 
on  the  right,  the  left,  or  in  the  centre*:  the  difcipline  to 
be  there  obferved,  the  place  where  to  go  and  receive  orders, 
and  that  where  to  receive  forage,  fhould  alfo  be  particularly 
fpecified.  * 

Troops,  when  upon  a  march,  fhould  always  obferve  the 
mofl  exa&  difcipline  ;  and  never  be  fufFered  to  advance,  but 
.in  the  fame  order,  and  with  the  fame  precaution,  as  if  they 
were  in  danger  of  being  rnolefled  or  attacked. 

Whenever  an  army  is  cantoned,  it  is  generally  in  an 
enemy’s  country  ;  therefore,  for  the  greater  fecurity  of  the 
cantonments,  there  fhould  at  leait  be  one  place  that  may 
ferve  for  a  fupport.  If  no  place  of  this  fort  can  be  found, 
the  army  mull  then  march  out  together  and  encamp,  inflead 
of  going  into  cantonments. 

As  the  cantonments  are  properly  nothing  more  than  a 
halting  place,  where  the  troops  are  to  remain  till  the  feafon 
permits  them  to  take  the  field,  till  the  proper  quantity  of 
forage  is  colledled,  or  till  the  neceffary  preparations  for  the 
intended  operations  are  completed,  they  fhould  be  more  con¬ 
nected  than  the  winter-quarters.  But  as  foon  as  the  wea¬ 
ther  permits,  and  all  the  neceffary  preparations  which  fhould 
have  been  forwarded  during  the  winter  are  finifhed,  ther.e  is 
then  no  time  to  be  loft;  ;  for  an  army  will  always  find  its  ad¬ 
vantage  in  encamping  early,  getting  the  flart  of  the  enemy 
as  much  as  it  poffibly  can,  and  beginning  the  campaign,  no 
matter  by  what  operations,  before  the  enemy  can  have  time 
to  affemble. 

If  any  particular  column,  upon  the  march,  prefents  its 
flank  to  any  of  the  enemy’s  towns,  although  it  is  indifpen- 
fably  neceffary  for  every  column  to  obferve  all  pofiible  order 
and  difcipline  on  the  march,  yet  this  column  is  more  parti¬ 
cularly  obliged  to  it ;  necefiity  makes  it  become  a  duty. 

But  that  it  fhould  not  be  too  much  expofed,  fome  huffars 
ought  to  be  appointed  to  march  upon  its  flank,  who  fhould 
alfo  be  ordered  to  advance  till  they  come  within  fight  of 
thofe  towns.  This  column,  whether  confiding  of  infantry 
or  cavalry,  mud  detach  fome  troops  t©  iudain  the  huffars, 
in  cafe  they  fhould  be  attacked  and  repul  fed.  By  poding 
thefe  detachments  upon  the  flank,  the  enemy  will  be  kept 
at  a  didance  from  the  column,  and  the  huffars  will  be  alfo 
fuflained. 

Sect.  III.  The  March  of  an  Army  in  an  open 
Country . 

To  direCt  the  march  of  armies  is  not  the  lead  difficult 
part  of  a  general’s  duty,  and  it  is  only  by  a  thorough 
knowledge  of  the  country  that  he  can  perform  this  duty  ;  • 
that  he  can  concert  the  meafures  for  conducing  them  in 
4  U  2  .  fafety ; 
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enabled  to  fgrefee  the  enemy’s 


fill  in, y  up  the  hollow  ways,  thereby  rendering 
or  defeent  eafy,  and  by  building  bridges  over 
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i»efenfive  fafety ;  and  that  lie  will  b 
Oi  ergnons.  .  • 

1  motions. 

There  are  but  three  forts  of  countries  which  may  become 
the  theatre  of  war;  an  open  country  divided  by  rivers,  a 
woody,  or  a  mountainous  one. 

When  an  army  is  in  an  open  country,  the  general  may 
take  whatever  road  he  thinks  moft  convenient,  without  be¬ 
ing  under  a  neceffity  of  keeping  the  beaten  road.  I:  he 
chooies  to  march  acrofs  the  country,  it  may  be  done  by 
cutting  down  the  hedges,  filling  up  the  ditches,  levelling 
the  ridges, 
their  afeent 

-  - j  1  *•••«  ‘-J  j  uiiui; 

the  Urea  ms  and  rivulets  which  divide  the  country.  Tut 
nevertheiefs  it  is  very  imprudent  for  a  general  to  luppofe 
himfelr  entirely  free  from  danger  upon  a  march  ;  for  the 
confequcnces  of  felf-fecnrity  are  generally  fatal.  The  tfFe^s 
of  negligence  in  any  military  operation  are  pernicious,  but 
more  particulaily  fo  upon  a  march;  and  although  a  gene- 
sal  fhould  never  fear  hi$  enemy  when  in  prd'ence  of  him,  he 
fhould  nevertheleis  always  apprehend  the  worit  from  him 
when  he  is  out  of  his  fight. 

The  number  of  columns  in  which  an  army  can  march  in 
an  open  country  is  arbitrary,  whilPc  it  is  advancing,  and 
the  enemy  at  too  great  a  difiance  to  attack  or  annoy  it  upon 
its  march.  But  if,  on  the  contrary,  the  enemy  is  near  at 
hand,  and  there  is  a  poffibility  of  his  attacking  the  army, 
it  fhould  then  be  difpofed  after  fuch  a  manner  as  to  form  in 
order  of  battle  in  a  very  fhort  time,  and  to  be  able  to  take  a 
favourable  pofition  for  a&ion  upon  the  firfi  fignal. 

If  the  army  prefents  its  flank  to  the  enemy,  the  difpo- 
fitions,  without  confidcring  the  probability  of  its  being 
attacked,  fhould  be  changed  ;  for  an  army  upon  a  march 
ought  to  be  always  prepared  againll  any  accident  that  may 
happen. 

A  general  fhould  never  caufe  an  army  to  move  without 
having  previoufly  confidered  and  examined  the  intended 
march  of  it,  nor  without  a  thorough  knowledge  of  the 
enemy  spofitio-n,  and  where  he  is,  or  without  knowing  par¬ 
ticularly  the  ground  intended  to  encamp  011.  An  army 
ought  never  to  move  but  with  fome  delign,  either  to  feize  . 

fome  advantageous  poll,  to  prevent  an  intended  march 
of  the  enemy's,  to  draw  him  into  a  difadvantageous  filia¬ 
tion,  to  deprive  him  of  iubfiftence,  or  to  procure  fome  for 
Kfelf. 

This  maxim  being  eftablifiied,  let  it  be  fnppofed,  that  a 
general  would  caufe  his  army  to  march,  and  the  enemy’s 
di  fiance  to  be  aifo  fncli  as  to  ieenre  him  from  any  danger 
of  attacks  ;  he  hath  it  m  his  pow'er  to  open  four,  f:x,^or 
eight  roads,  in  proportion  to  the  number  of  the  troops 
under  his  command:  for  the  greater  the  number  o£  columns, 
the  lefs  is  the  body  of  troops  contained  in  each  ;  corifequcntly 
there  will  be  Ids  confufion,  and  the  fooner  will  the  army 
arrive  at  its  defiined  camp. 

Before  the  march  is  planned,  and  the  number  of  columns 
determined  upon  in  which  the  army  is  to  march,  notwith- 
ftanding  the  general  is  acquainted  with  the  country,  he 
fhould  fend  out  a  detachment  fome  days  before,  to  recon¬ 
noitre  the  intended  route  of  the  army,  as  well  as  the  camp 
•it  is  to  occupy.  This  detachment  is  to  be  commanded  by 
the  officers  of  the  day  appointed  for  its  fetting  out  :  they 
mufi  have^  liaffi  officers  and  guides  with  them,  to  conduct 
and  to  in  orm  them  of  the  nature  of  whatever  may  piove 
an  obfiacle,  of  the  places  where  the  roads  begin,  and  thofe 
where  they  terminate  :  they  fhould  aifo  have  labourers  with 
them,  to  mend  the  ways,  enlarge  the  roads,  and  make 
r«ew  ones,  if  necefiary  ;  to  cut  down  the  hedges,  fill  up  the 
ditches,  level  the  ridges  of  the  hollows,  and  build  or  repair 
bridges.  r 


a  n. 

When  the  general  commanding  this  detachment  is  ready 
to  enter  the  different  ways  through  which  the  army  is  to 
follow,  he  will  divide  his  detachment  into  as  many  feparate 
bodies  as  the  army  is  to  be  divided  into  upon  its  march  ; 
and  diflribute  fiaff-oEcers,  guides,  and  labourers,  to  each 
detachment,  with  orders  to  meet  again  at  the  fame  olace 
from  whence  they  feparated. 

Each  of  thefe  detachments  fhomd  advance  to  the  extre¬ 
mities  of  the  woods,  if  they  meet  with  any,  and  of  the  roads 
leading  to  the  camp,  intended  to  be  occupied  :  the  com¬ 
manding  and  ftaff  office!  s  will  then  advance  with  an  eicort 
to  reconnoitre  its  fitiiation,  and  will  leave  part  of  their  men 
iu.ambnfcade  in  the  woods,  or  concealed  behind  fome 
heights,  or  in  fome  hollows.  The  knowledge  of  the  fitua- 
tion  of  the  camp  being  attained,  each  detachment  will  re¬ 
turn  by  the  road  it  came  ;  but  firft,  the  commanding  officer 
of  each  detachment  will  make  a  report  to  the  general  of  the 
roads,  they  have  pafied,  what  difcoveiies  they  have  made, 
and,  in  fhoit,  will  give  him  a  particular  detail  of  every  thing 
they  have  met  with  cn  their  way,  whether  woods,  villa  res* 
nollows,  bridges,  and  of  every  thing  they  have  done  to  render 
the.  road  cafy  for  the  column  that  is  to  pals  through  it. 

1  his  detachment  being  aflembled  at  the  place  appointed 
for  meeting,  wifi  take  the  road  to)  the  camp,  where  being 
arrived,  the  lieutenant-general  will  make  Ins  report  to  the 
commander  in  chief  of  the  army. 

With  thefe  precautions  the  army  may  not  only  advance 
in  lafety,  but  the  roads  aifo  for  every  column  having  been 
reconnoitred  and  repaired,  no  accident  can  happen  to  retard 
the  march  of  the  army. 

The  gefceral  mufi  take  care  to  have  detachments  of  buf¬ 
fers  or  dragoons  always  in  the  front  and  upon  the  flanks,  to 
obferve  and  clear  the  march  of  the  anny  ;  neither  fhould  a 
general  luppofe  him t elf  to  be  in  abfolute  fecurity  from  the- 
difiance  of  the  enemy:  but  whilfi  he  fees  all  clear  be  ore 
him,  it  would  fhow  great  weaknefs  for  him  to  be  apprehen. 
five  of  a  furprife,  specially  when  every  necefiary  precautioiv 
for  avoiding  it  hath  been  taken.  It  is  certainly  a  mark  of 
prudence  to  take  precautions  ;  but  multiplying  them  with- 
•  out  caufe  is  an  undoubted  fi  >n  of  fear  and  anxiety. 

It  is  proper  to  make  the  army  march,  a?  near  ?s  pofflble, 
in  the  fame  order  in  which  it  is  to  encamp  ;  by  which  means 
the  tioops  may  enter  the  camp  without  contufion.  The 
army  being  fuppofed  to  march  in  fix  columns,  the  infantry 
will  form  three,  the  artillery  and  baggage  the  fourth  ;  the 
cavalry,  with  the  remainder  of  the  corps  of  buffers  that  are 
not  detached,  and  the  dragoons,  the  two  lafi  upon  the 
flanks;  fo  that  the  army,  on  its  march,  will  be  in  the  fol¬ 
lowing  difpoiition  :  The  column  upon  the  right  will  conhfi 
of  cavalry,  the  one  adjoining  to  it  of  infantry,  and  that 
which  comes  next  will  be  formed  by  the  artillery  and  bag¬ 
gage  ;  then  two  columns  of  infantry,  and  the  fixtli  doling 
the  left,  will  be  eompofed  of  cavalry.  It  is  to  be  observed, 
that,  if  the  baggage-waggons  belonging  to  the  army  form 
too  long  a  row,  fome  of  them  may  be  feirt  into  the  rear  of 
the  columns  of  infantry,  with  exprefs  orders  to  the  officers 
to  make  them  march  in  the  column. 

There  fhould  be  an  advanced  and  a  rear  guard  to  each 
column,  formed  from  the  troops  of  which  the  column  is 
eompofed  ;  there  fhould  be  aifo  detachments  of  light  horfe 
upon  the  flanks  of  the  cavalry,  in  order  to  keep  off  any  of 
the  enemy's  parties  that  might  advance  to  annoy  the  army 
upon  its  march.  The  rear-guard  to  the  column  of  baggage 
fhould  eonfift  of  infantry,  cavalry,  or  dragoons,  befides  the 
efcort  always  appointed  for  it.  The  general  officers  who 
are  at  the  head  of  the  two  columns  o"  cavalry  fhould  not 
march  too  faft,  left  they  fhould  get  too  far  advanced  before 
the  infantry ;  a  matter  always  to  be  avoided.  The  march 
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pat  V‘t:  r.iav:  i-me,  and  find  iiM-  •  »opoi!Ce 
* « c  iiu  prA:-y^,  .fiee  Fine  D\i  V,  where  *  is  the  army 
m  order  of  battle,  rendy  to  march,  b,  f  he  park 
ctf  artillery,  where  the  baggage  belonging  to  the  aimy,  and 
their  tfcorts,  alfo  are  affimbled.  c,  March  ot  the  cavalry, 
to  form  the  column  on  the  right,  dy  March  of  the  cavalry, 
to  form  the  column  on  the  left,  e ,  March  of  the  infantry, 

to  form  in  three  columns,  f,  March  of  the  artillery  and 
baggage,  to  form  in  a  column.  Parties  or  huflars,  cover¬ 
ing  the  flanks  of  the  army,  and  forming  the  rear-guards  of 
the  column,  when  the  army  hath  puffed.  h>  Bridges  and 
fords,  difeovered  by  the  advanced  detachments,  who  have 
marked  the  route  of  the  army,  /,  Bridges  built  by  the 
lame  detachments,  k ,  Front  and  rear  guards  of  the  columns 
drawn  from  the  troops  of  which  the  columns  are  formed. 
/,  Parties  of  huflars,  marching  upon  the  flanks  of  the  army. 
m,  Parties  of  huflars  marching  at  the  head  of  the  army, 
to  Icour  the  country  through  which  the  army  is  to  pals, 
and  alfo  to  examine  the  routes  ma  Led  by  the  advanced 
detachments. 

If,  by  the  enemy's  pofition,  although  at  a  diftance,  the 
army  fhould,  on  its  march,  prefent  a  flank  to  the  enemy, 
without  fearing  its' being  attacked;  yet  as  the  enemy  may 
have  floien  one  or  two  marches,  as  hath  happened  on  many 
occaflors,  there  liiuft  be  only  two  columns  of  infantry  placed 
in  the  centre.  The  third  mud  be  placed  upon  that  flank 
which  the  army  prefects  to  the  enemy ;  do  that  the  army 
will  find  icfelf  diipoied  upon  its  march  after  the  following 
manner  :  Suppodng  it  is  the  right  which  prefents  the  flank 
to  the  enemy,  the  firil  column  will  confifi  of  infantry,  the 
fecond  or  cavalry, -the  third  of  artillery,  the  fourth  and  fifth 
of  infantry,  and  the  lixth  of  cavalry.  The  baggage  will 
then  be  diftributed  to  the  threfe  columns  upon  the  left ;  fo 
that  ncit bet  the  two  columns  upon  the  right,  or  the  artillery, 
will  have  the  leak  embarraffment,  in  caie  an  aclion  enfues. 
The  fame  difpofitioft  nnilfc  be  made  upon  the  left,  if  it  is 
that  which  prefents  the  flank.  Particular  care  muft  be 
taken  that  the  artillery  haye  orders,  iuppoling  the  enemy 
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centre,  when  placing  itfclf  in  order  of  battle,  (hall  make  the  t)  Jen  five 
fidt  line,  and  the  remainder,  from  the  centre  downward,  the^  'er^^ 
iecond  ;  and  the  refer  ve  wThich  follows  (hall  form  itlelf  be¬ 
hind  the  other  two  lines. 

It  1*3  neceflhry  that  an  army  difpofed  after  this  manner 
fhould  have  orders  to  draw  itfclf  into  order  ot  battle  on  the 
very  lirft  flgnal,  which  fhould  be  a  difeharge  of  two  01  three 
pieces  of  cannon.  The  fignal  being  given,  the  firil  arid 
fecond  lines,  and  the  referve,  will  find  themfelves  formed  in 
a  very  ihort  time.  L  ,  from  the  proximity  and  pofition  or 
the  enemy,  and  the  facility  with  which  lie  can  attack,  the 
general  hath  rcafon  to  imagine  he  will  do  it,  the  heavy  bag¬ 
gage,  with  a  good  guard  and  eicort,  ought  to  be  removed 
into  the  rear. 

On  this  occafiou  the  campsmcnt  (a)  fhould  not  be  far  be¬ 
fore  the  army,  the  eicort  ihould  be  incrcafed,  and  fome  de¬ 
tachments  of  light  horfe  fhould  match  in  front  to  cover  it,  , 
and  alfo  to  make  obiervation  at  a  diilance.  The  remainder 
or  the  body  of  Hr  lit  horfe  fhall  continue  upon  the  flanks  of 
the  army  inftained  by  dragoons,  who,  on  the  lignal  being 
given,  fhall  immediately  go  and  form  themfelves  in  the  place 
afligntd  to  them  during  the  ac  tion. 

On  the  flrii  fight  of  the  enemy  the  campement  fhould  re¬ 
tire  ;  for  when  lighting  becomes  neccffary,  all  thought  of 
encamping  muft  be  laid  a  fide  ;  but  the  eicort  fhall  put  it- 
ielfin  order  o"  battle,  and  the  light  horfe  {hall  approach  the 
enemy  as  near  as  poffibk,  in  order  to  reconnoitre  his  difpo- 
fition  and  flrength^  The  officer  commanding  them  will 
immediately  lend  a  report  of  the  difeoveries  lie  hath  made 
to  the  commander  in  chief,  who  on  every  oecaiton  fhould 
be  in  the  front,  and  even  a  little  advanced,  to  furvey  the 
liatuie  of  the  ground ;  it  bein'-*-  very  certain,  that  in  theie 
cafes  a  man  can  much  Letter  rely  upon  his  own  than  upon  the 
judgment  of  others.  This  was  marfhal  Saxe’s  method; 
particularly  when  he  was  apprehenfive  of  being  attacked 
upon  a  march,  or  had  himfelt  an  intention  of  attacking. 

In  proportion  as  the  enemy  fhall  advance,  the  cfcort  of  the 
campement  muft  retire  in  good  order ;  at  the  fame  time 
not  neglecting  the  opportunity,  if  it  oilers,  oniarufling  the 


ncimy  in  full  force  to  attack,  to  traniport  itfelf  to  the  enemy’s  advanced  guard,  fo  as  to  retard  his  march,  and 


column  of  infantry,  and  to  divide  itfek*  along  the  rront,  when 
it  fhall  be  in  order  ot  battle,  and  to  keep  up  a  co  nil  ant  fire, 
in  order  to  give  the  general  time  to  make  iucli  diipofi lions 
as  he  fliall  find  neceffary. 

The  column  of  cavalry  fhould  de  divided  into  two,  and  be 
polled  upon  the  flanks  of  the  infantry  that  is  drawn  up  in 
the  face  of  the  enemy  ;  the  other  columns  muft  follow  the 
orders  which  have  been  delivered  to  them,  and  execute  them 
with  the  utmoft  difpatch. 

If  it  appears,  either  from  the  proximity  or  pofition  of 
the  enemy,  that  the  army  is  liable  to  be  attacked  in  front, 
the  difpohtion  for  the  march  fhould  be  in  the  fame  order  as 
the  army  is  to  form  in  for  action  :  the  artillery  muft  then 
be  diftributed  among  the  columns  of  infantry  ;  fo  that, 
following  the  divifions  where  it  is  placed,  the  brigades  will 
find  themfelves  fpread  over  the  front  of  the  firil  line.  In 
this  cafe,  the  infantry  will  form  four  columns,  which  will 
march  in  the  centre  of  the  two  columns  of  cavalry  upon 
their  flanks  ;  To  that  the  head  of  each  column,  as  far  as  the 


give  more  time  for  the  army  to  form  in  order  of  battle,  ami 
to  the  general  to  make  fuclr  difpo  fit  ions  as  he  fhall  judge 
necdfiry  :  after  which,  the  eicort  having  arnufed  the  enemy, 
orcaufed  him  to  ilacken  the  bnfcueis  of  his  march,  muil 
retire  in  good  order  ;  and  when  it  fliall  be  near  the  body  of 
the  army,  each  body  ihall  return  to  its  own  brigade. 

It,  from  his  knowledge  of  the  country,  although  an  open 
one,  the  general  knows  there  are  anv  thickets,  hoi  ♦  vs,  or 
heights,  either  on  the  right  or  the  left,  and  that  this  fpot 
may  prove  favourable  to  the  enemy,  he  ihould  try  to  pofleta 
himtelf  of  it.  If  that  attempt  is  not  practicable,  as  the 
enemy  will  undoubtedly  take  advantage  or  it,  and  poll  in¬ 
fantry  either  at  theie  thickets  or  heights,  the  general  mini 
place  a  brigade  of  infantry  at  the  head  of  each  column  of 
cavalry,  which  ihall  mix  by  platoons  with  that  line  of  cavalry 
when  formed  in  order  of  battle.  This  difpoiitiou  was  made 
by  M.  de  Turenne  at  the  aftion  of  Sinzheim,  and  at  the 
battle  of  Enzlieim. 

If,  by  the  fituation  of  the  country,  the  flanks  cannot  be 

iheltered 


(a)  This  is  a  French  term,  for  which  wre  have  not  a  fynonyme  equally  exprelfive  in  the  Englifh  language.  It  is 
ufed  to  denote  a  certain  number  of  troops,  who  proportion  their  time  of  fetting  out  before  the  army,  by  the  diilance  or 
proximity  of  the  enemy,  in  order  to  trace  or  mark  out  the  camp.  For  this  purpofe,  a  quarter-mailer  and  a  trooper  is 
draughted  front  every  troop  of  every  regiment  of  horfe  ;  and  a  ferjeant  and  a  corporal,  in  like  manner,  trom  every  regi¬ 
ment  of  infantry,  furnifhed  wfith  ropes  and  pickets,  to  lay  out  the  ground  for  the  tents  and  the  intervals  ;  fo  that  every  re¬ 
giment  will,  on  its  arrival,  find  its  ground  properly  marked  out.  A  field-officer  of  every  regiment  alfo  marches  with  the 
campement,  befides  the  officers  of  each  corps,  who  command  the  detachment. 
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D  fenfive  filtered  either  by  an  hollow,  a  morals,  a  river,  a  town,  or  a  in  a  narrow  road,  for  the  general, 
0,  e  at ion&.  vuj3g€>  the  huffars  and  dragoons  muft  be  polled  upon  the 
wings,  but  fide  wife,  fo  as  to  be  able  to  take  the  enemy  in 
flank  .when  he  (hall  come  down  to  charge  the  hr (l  line,  or 
at  lead  to  keep  back  his  iecond  :  thefe  hufTars  and  dragoons 
fhould  be  fuftained  by  the  infantry  of  the  light  troops  be* 
longing  to  the  army.  If  the  right  can  be  formed  next  a 
village,  and  the  left  next  an  hollow,  fome  infantry  and  artil- 
lery  muft  be  polled  there  :  if  there  is  only  the  right  or  the 
left  that  can  be  fheltered,  that  which  cannot  muft  be  properly 
fuilained  ;  and  the  lame  difpoiition  muft  be  obferved  that 


hi  order  to  enable  theni, 
to  move  with  greater  eafe,  to  lengthen  the  columns  too 
much  i  from  whence  would  arife  two  inconveniences  ;  the 
full  of  which  is,  that  the  columns  would  be  weakened, 
and  that  in  cate  ot  a  furprife  it  would  not  be  difficult  for  the 
enemy  to  ieparate  them  entirely,  and  it  would  alfo  be  im- 
poffible  for  them  to  rally;  in  the  fecond  place,  thefe 
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regard 


to  an  army 


hath  been  juft  now  mentioned, 
whofc  Hanks  cannot  be  covered. 

If,  on  leaving  the  camp,  the  army  prefents  a  flank  to  the 
enemy,  who  may  have  it  in  his  power  to  attack  it  on  the 
march,  it  muft  then  march  but  in  two  or  three  columns  at 
moft.  Each  column  fhould  be  difpafed  after  luch  a  man¬ 
ner,  that  by  a  motion  to  the  right  or  to  the  left,  according 
to  the  wing  that  is  liable  to  be  attacked,  each  battalion  and 
iquadron  many  find  itielf  formed  in  order  of  battle  before 
the  enemy. 

The  advanced  guard  fnould  be  compofed  of  light  horfe, 
fuftair.ed  by  dragoons  :  the  rear-guard  of  cavalry  fuftajned 
by  infantry  :  there  fhould  be  alfo  fome  light  horfe  upon  the 
flanks  of  the  cavalry,  and  fome  pieces  of  cannon  with  the 
infantry.  The  artillery  fhould  be  diftributed  by  brigades 
in  the  column  of  infantry  ncareft  to  the  ehemy  ;  fo  that, 
performing  the  fame  movement  as  the  troops,  it  may  find  it- 
jelf  placed  in  the  front  of  the  fir  ft  line,  ready  to  fire  on  the 
firft  order.  The  number  of  three  columns  is  given  to  the 
army,  in  order  that  the  firft  and  Iecond  lines  and  the  referve 
(hall  be  formed  at  the  fame  time,  which  cannot  be  done  if 
the  army  marches  only  in  two  columns  ;  for  troops  muft 
then  be  taken  from  thefe  two  lines  in  order  to  form  the 
referve,  which  would  require  a  confiderable  time,  and  con¬ 
sequently  retard  the  difpolitions  ;  whereas  this  referee,  form¬ 
ing  the  third  column,  is  feparated  from  the  main  body,  and 
in  a  condition  to  a£l  with  readinefs,  according  to  the  orders 
it  4Eall  have  received.  As  the  baggage,  in  this  manner  of 
marching,  muft  neceffarily  be  an  embarraffment,  it  muft  be 
fent  into  the  rear  under  a  good  efcort,  with  orders  to  join 
the  next  day  at  the  new  camp. 


for 

columns  thus  ien 
defee oding  imp 
tent  ;  from  whence  it  hath  often  happened/that  the  wind¬ 
ings  o?  the  road  hiding  the  middle  of  the  column,  thofe  who 


^thened,  in  going  round  a  mountain  and 
/alley,  would  take  up  a  prodigious  ex- 
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The  March  cf  an  Army  in  a  mountainous 
and  woody  Country . 


If  the  fituation  of  the  places  in  a  mountainous  country 
furnift :ts  a  general  with  a  greater  variety  of  expedients  to 
conceal  his  difpofitions,  it  alfo  renders  more  precautions, 
and  a  greater  degree  of  knowledge,  neceffary  to  avoid  being 
furprifed.  If  thele  kind  of  countries,  on  the  one  hand,  pre- 
fent  greater  advantages  for  the  concealment  of  marches, 
they  alfo,  on  the  other,  offer  many  difficulties  in  the  tranf- 
poi  ting  of  the  provilions  and  the  artillery,  and  require  a 
greater  degree  of  vigilance  for  the  fafety  of  the  magazines 
and  the  prefervation  of  the  communications  with  the  frontier 
towns. 

It  is  to  be  feared,  that  in  mountainous  countries,  in  roads 
that  cannot  be  enlarged,  the  troops  preffed  too  clofe  to- 
gether  will  not  be  able  to  move  but  with  great  difficulty  ; 
and  as  they  will  embarrafs  each  other,  the  front,  the  rear¬ 
guard,  and  the  flanks,  muft  be  equally  fecured  ;  the  columns 
muft  be  unbroken  and  clofe,  that  there  be  no  diftance  left 
between  them  ;  and  halting  fhould  be  particularly  avoided, 
as  that  is  a  circumftance  by  which  an  army  is  moft  fatigued. 

It  is  again  dangerous,  as  the  commentator  upon  Onofan- 
der  obferves,  when  troops  find  themfelves  ftraitened  of  room 


march  in  the  front  tank  can  fee  only  thofe  who  are  in  the 
laft,  and  retard  their  march,  becaufe  that,  being  deceived  by 
diftance,  they  will  be  fcarcely  able  to  diftinguifh  whether 
they  advance  or  whether  they  are  halted. 

In  order  to  avoid  thefe  inconveniences,  it  is  not  barely 
fufficient  for  a  general  to  have  a  thoiough  knowledge  of 
the  country  :  he  ought  immediately  to  inform  hirntdf  of 
ever  particular,  however  minute,  relating  to  it ;  he  fhould 
take  the  fame  precautions  which  have  heen  pointed  out  as 
neceffary  for  a  march  in  an  open  country,  and  fend  out  a 
detachment,  fuch  as  hath  been  luppo^ed  in  the  foregoing 
fe&ion.  This  detachment  will  examine  the  narrow  paffes, 
furvey  and  found  the  tords,  run  round  the  windings  of  the 
mountains  ;  and  if  there  are  m?.ny  roads,  it  will  find  out 
which  is  the  moft  practicable,  and  that  through  which  the 
army,  the  artillery,  and  baggage,  can  pafs  with  the  greatell 
eafe  ;  what  ft  reams  crofs  it,  and  whether  there  are  bridges 
over  them  ;  it  will 


examine  whether  they  are  fufficiently 
ftrong,  and  repair  them,  or  build  new  ones.  It  often  hap¬ 
pens  in  a  mountainous  country,  that  the  road  which  would 
be  very  fhort  and  commodious  proves  to  be  divided,  either 
by  the  feparation  of  two  locks  or  by  hollows.  As  thefe 
breaches,  however  deep  they  may  be,  cannot  be  all  of  a 
certain  breadth,  therefore,  in  order  to  avoid  marching  over 
the  unnecefiary  ground  that  going  round  them  would  take 
up,  bridges  fhould  be  thrown  over,  if  poffible,  from  one  rock 
to  another. 

But  as  in  a  march,  whether  in  an  open  or  in  a  moun¬ 
tainous  country,  occafions  for  throwing  bridv^es  very  often 
prefent  themfelves,  it  is  very  neceffary  to  fay  a  word  or  two 
relative  to  the  manner  of  their  con  ft  ru&ion. 

Six  or  eight  thick  pieces  of  timber  are  laid  acrofs  a  ri¬ 
vulet,  or  any  other  bad  place  neceffary  to  be  paffed,  at  fix 
feet  diftance  from  each  other ;  thefe  muft  be  crofted  again 
by  other  pieces  of  timber  not  fo  thick,  at  the  diftance  of 
three  feet  from  each  other;  which  muft  be  fixed  to  one  ano¬ 
ther  by  large  pegs,  and  faggots  well  faftened  together  muft 
be  laid  over  them.  When  the  bridge  fhall  be  thus  covered, 
fome  earth  muft  be  thrown  over  it,  which  ought  to  be  well 
trampled,  in  order  to  fill  up  the  vacancies  of  the  faggots  ; 
and  then,  for  the  greater  firmnefs,  new  earth  fhould  be 
thrown  over  it,  which  ought  to  be  well  beaten  down.  The 
bridge  thus  made,  the  troops,  the  artillery,  and  the  baggage, 
will  pafs  over  it  with  great  eafe. 

It  muft  be  obferved,  that  the  bridges  fhould  be  of  the 
fame  breadth  with  the  roads  ;  they  fhould  be  broader  rather 
than  narrower,  becaufe,  exclufive  of  the  danger  the  artillery 
and  baggage  would  run  if  they  were  narrower,  the  ranks 
being  obliged  to  be  ftraitened  and  the  column  to  be  length¬ 
ened,  the  march  would  of  courfe  be  retarded,  and  it  would 
be  difficult  to  avoid  confufion.  The  labourers  that  accom¬ 
pany  the  detachment  ought  to  be  furnifhed  with  every  fort 
of  tool  neceffary  for  the  removing  of  earth,  the  felling  of 
treesj  and  working  and  fitting  them  for  ufe. 

On  the  report  of  the  commanding  officer  of  this  detach¬ 
ment  to  the  general,  he  will  order  as  many  detachments  as 

there 
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D«  fen  five  there  are  columns  intended,  to  fet  out  two  or  three  hours 
pperat’  ns  ^ej.ore  t]K.  time  appoint*  d  for  the  march  of  the  army.  Thefe 
Attachments  will  march  carefully  over  the  way??  already  ex¬ 
amined  and  prepared  :  they  will  fcour  every"  thing,  hedges, 
narrovv  pnfTes,  entrances  of  paffes,  woods,  heights,  villages, 
in  fhort  all  that  may  ierve  as  fhclter'for  troops  in  ambufeade; 
and  for  treater  feenrity,  they  will  poll  guards  in  the  villages, 
which  guards  are  not  to  retire  till  the  rear-guard  of  the  army 
comes  up. 

The  commanding  officer  of  each  detachment  fhould  pof- 
fefs  himfelf  of  the  heights  on  the  ri  >ht  and  left,  and  fhould 
diftribiite  platoons  of  infantry  at  propei  diftances  from  the 
roeks  and  narrow  paffes  :  he  fhould  be  careful  o*-  what  may 
be  done  to  oppofe  him,  and  ^e  attentive  even  to  the  lmallelt 
paths.  When  the  commanding  officer  or  the  detachment 
{hail  be  advanced  to  the  end  of  the  paffes,  or  to  the  ground 
intended  ^or  the  camp,  he  will  eflablifh  his  infantry  in  the 
mod  advantageous  pofb> ;  he  will  place  his  light  hoi fe  or 
dragoons  in  the  front,  but  within  reach  of  affiflance  ;  lie 
will  fend  out  patroles  of  light  horfe  advanced  before  the  in¬ 
fantry.  If  he  receives  any  intelligence  of  the  enemy,  he 
will  fend  immediate  notice  ot  it  to  the  general  ;  but  if,  from 
the  report  made  to  him,  the  enemy  does  n  t  appear  to  be 
Sufficiently  ftrong  to  annoy  the  army  on  its  march,  or  only 
fome  parties  were  willing  to  try  if  they  could  enter  the 
paffes,  his  detachment  will  be  fufficient  to  keep  them*  at  a 
diflance,  particularly  as  lie  is  in  poffeffion  of  the  heights  and 
the  paffes. 

With  fuch  precautions  as  thefe,  if  the  enemy  is  at  too 
great  a  diftance  to  attack  the  army,  the  march  will  be  per¬ 
formed  without  any  trouble  :  there  will  be  no  obftacle  in 
the  roads,  or  reafon  to  rear  that  the  waggons  will  be  mi¬ 
red  ;  and  if  the  wheels  or  axle-trees  of  any  of  them  fhould 
break,  they  will  be  repaired  from  thole  which  have  fpare  ones: 
if,  on  the  contrary,  the  enemy  fhould  be  fo  near  ?s  to  give 
caufe  to  apprehend  an  attack,  the  neceftary  precautions  are 
taken  tor  forming  the  troops  in  order  of  battle,  and  for  the 
neceffary  difpolitions  during  the  a&ion. 

It  has  been  already  obferved,  that  an  army  on  a  march 
fhould  be  divided  into  as  many  columns  as  the  detach¬ 
ments  have  found  openings  or  roads  leading  to  the  camp  the 
general  intends  to  occupy  ;  fuppofe  two,  the  army  will  con- 
iequently  march  in  two  columns.  The  difpoiition  of  the 
troops  in  their  march  differs  entirely  from  what  it  would  be 
in  an  open  country  ;  the  advanced-guard  of  each  column 
muft  confift  of  infantry,  lome  muft  be  difiributed  either  in 
the  narrow  paffes  or  on  the  heights,  and  there  fhould  be 
fome  advanced  detachments  o:  li  ,ht  horfe  to  fcour  the  nar¬ 
row  paffes  :  the  rear-guard  fhould  confift  of  infantry  only. 
The  remainder  of  the  troops  may  be  difpofed  after  the  fol¬ 
lowing  manner  r 

Four  or  five  brigades  of  infantry,  according  to  the  num¬ 
ber  which  compofes  the  army,  fhould  be  placed  at  the  head 
of  each  column  ;  the  fame  partition  fhould  be  made  with 
regard  to  the  artillery,  which  muft  follow  the  infantry ;  the 
cavalry  muft  march  next,  and  the  baggage  of  each  column, 
well  efcorted  by  infantry,  muft  follow  the  cavalry  ;  then 
the  remainder  of  the  corps  ot  light  horfe  which  are  not 
detached  ;  and  the  dragoons  a<e  placed  the  laft,  in  order 
to  difmount  and  fuftain  the  rear-guard  in  caie  it  fnali  be 
attacked. 

Each  column  fhould  confift  of  the  fame  number  of  troops 
as  well  infantry  as  cavalry.  Platoons  of  infantry  fhould  be 
detaehed  to  maieh  on  the  heights,  at  proper  diftances,  in 
order  to  cover  the  flanks  on  the  right  and  left.  Care  muft 
be  taken  to  march  very  leifurely  in  the  front,  otherwife  the 
rear  w.ll  not  be  able  to  keep  up  ;  then,  in  order  to  give  the 
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rear  time  to  come  up,  the  front  will  be  forced  to  halt,  by  Ecfenfive 
which  the  march  will  be  much  retarded  and  the  troops  fa-  ,  *"e  a  1  )ns, 
tigued. 

Plate  DXV.  reprefents  the  march  of  an  army  through  a 
mountainous  country.  A  is  the  pofition  ot  the  army  be¬ 
fore  it  begins  its  march.  P  is  the  artillery  and  bag_rage, 
with  their  efcorts  in  the  front  of  the  camp.  B,  Parties  of 
huffars  forming  the  advanced  »,uard  of  the  army  on  its 
march.  C,  Parties  of  infantry  of  the  advanced-guards 
of  the  columns.  D,  The  infantry  of  the  army  forming  the 
head  of  the  columns.  E,  The  artillery,  and  waogpns  be¬ 
longing  to  the  artillery.  F,  Battalions  of  artillery.  G, 

The  cavalry.  H,  The  baggage  of  the  army.  I  The  ef- 
cort  of  the  baggage.  K,  Parties  of  huffars.  L,  Parties 
of  dragoons.  M,  The  infantry  of  the  referve,  forming  the 
rear-guard  or  the  army.  N.  Platoons  of  infantry  marching 
upon  the  heights,  to  cover  the  flanks  of  the  coiumns.  Q, 

Villages  in  front  of  the  camp  the  army  is  to  occupy,  and  of 
which  the  light  infantry  h  vc  taken  poffeffion. 

Thefe  difpolitions  are  neeeffay,  becaule,  as  the  enemy: 
in  a  mountainous  country  will  be  able  to  attack  with  infan¬ 
try  only,  he  muft  be  oppoled  with  troops  ot  the  lame  na¬ 
ture:  the  reafon  why  the  artillery  is  polled  behind  the  infan¬ 
try  is,  that  in  cafe  the  enemy  fhould  attack  brifkly  in  front, 
and  the  road  through  which  the  columns  pals  be  broad 
enough,  fome  pieces  of  cannon  may  be  fent  into  the  front, 
which  firing  with  grape*fhot  will  foon  thin  the  enemy’s 
rank  ,  and  abate  fomethimr  o^  his  ardour  :  if  the  road  be  too 
narrow  to  permit  the  bringing  forward  of  the  artillery,  re- 
folution  muft  fupply  the  want  of  that  affiftance  which  the 
cannon  would  givre,  and  the  enemy  muft  be  charged  with 
bayonets.  The  cavalry  does  not  follow  immediately,  becaufe, 
not  being  able  to  a<ft  in  this  fort  of  country,  it  muft  be  co¬ 
vered  by  infantry.  The  baggage  which  follows  is  iufiicient- 
ly  defended  by  the  columns  that  cover  it,  and  the  infantry 
that  efcorts  it :  this  infantry  fhould  neverthelefs  join  as  of¬ 
ten  as  circumftances  will  pennit,  without  being  feaifui  of 
ex  poling  itftlf,  that  uoon  the  heights  being  to  reinforce 
it  in  cafe  the  head  of  the  army  fhould  be  attacked. 

There  are  fome  mountainous  countries  fo  difficult  of  ac- 
cefs,  that  it  is  impoffible  for  the  cavalry  to  follow,  becaufe 
fome  poft  muft  either  be  immediately  fei&ed,  or  the  enemy, 
being  in  pofTtffion  of  the  hills,  muft  be  driven  from  them  be¬ 
fore  it  can  advance ;  or  becaufe  it  would  be  difficult  for  it 
to  be  fublifted. 

If  the  army  can  march  in  four  columns,  the  difpofi- 
tions  fhould  ftill  be  the  fame ;  but  as  the  head  of  the  co¬ 
lumns  will  be  weaker  in  infantry,  the  heights  fhould  be 
guarded  accordingly,  and  the  rear  guaid  fuffieiently  ftrong 
to  refill  the  enemy  :  the  lame  difpofition  fhould  be  made 
for  one  column  only. 

If  the  inarch  is  to  be  made  through  a  woody  country, 
the  precautions  which  have  been  already  mentioned  in  re* 
gard  to  examining  the  ways  through,  which  the  army  is  to 
pals,  and  for  the  detachments  which  fet  out  in  order  to  be 
before  the  army,  fhould  ftill  be  obferved  ;  but  the  difpofition 
and  order  of  the  troops  muft  be  different.  If  by  the  fitua- 
tfon  of  the  country,  the  army  is  obliged  to  march  continu¬ 
ally  through  woods  till  it  arrive  at  the  camp,  the  cavalry 
and  the  baggage  fhould  be  in  three  columns  in  the  centre  ; 
but  fome  infantry  fhould  be  placed  at  their  head  and  their 
rear-guard  :  the  infantry  fhould  march  in  two  columns,  one 
on  the-  right,,  the  other  on  the  left  of  the  cavalry  and 
ba  ggage  ;  fome  brigades  of- artillery  fhould  be  difiributed  to 
each  column  of  infantry,  the  remainder  mull  march  at  the 
head  ot  the  columns  of  baggage  ;  the  flanks  of  the  columns 
mult  be  covered  by  platoons  of  infantry,  placed  about  at 

proper 
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Defenfive  proper  diftances,  which  are  to  follow  the  columns  at  40  or 
Ojxrat  ons  paces  cfiftance,  without  ever  lofirg  light  of  them, 

Lj— -yr-x-^  DXVI.  reprefents  the  march  or  an  army  through 

a  woody  country.  A,  Is  the  army  formed  in  order  of 
battle  previous  to  the  commencement  of  the  march.  B, 

'  The  cavalry,  which  hath  marched  fame  paces  in  advance, 
in  order  to  make  room  for  the  infantry.  C,  The.infantiy, 
which,  by  facing  to  the  right,  forms  the  column  upon  the 
right.  D,  The  infantry,  which,  by  facing  to  the  left,  forms 
the  column  upon  the  left.  E,  Bodies  of  infantry,  which 
are  to  march  at  the  head  of  the  columns  of  cavalry.  F, 
The  park  of  artillery,  where  the  baggage  belonging  to  the 
army,  and  the  efcorts,  alfo  are  affembled.  G,  The  march 
of  the  infantry,  forming  in  columns.  Id,  The  march  of  the 
cavalry,  forming  in  columns.  I,  The  march  of  the  artille¬ 
ry  and  baggage  with  their  efcorts,  forming  in  column.  K, 
The  army  in  march.  L,  Hufiars  of  the  advanced  guard 
keeping  the  roads,  marked  out  by  the  detachments  feat  on 
before.  M,  Infantry,  forming  the  advanced  guard  of  the 
columns.  N,  Small  parties  of  infantry,  marching  upon  the 
flanks  of  the  columns.  O,  Parties  of  huffing,  marching  up¬ 
on  the  ilanks  of  the  army.  P,  Infantry  of  the  rtferve  form¬ 
ing  the  rear  guard  of  the  army. 

If  by  the  knowledge  which  the  general  has  of  the  coun¬ 
try,  6r  rather  from  the  report  of  the  officers  who  command¬ 
ed  the  detachment  lent  out  to  view,  open,  and  repair  the 
roads,  he  knows  that  the  country  is  interrupted  by  woods 
and  little  plains,  the  difpofition  ought  to  be  wholly  chan¬ 
ged  ;  it  will  then  be  fuf fide  11 1  that  the  fecond  detachment, 
which  in  other  cafes  ought  to  fet  out  the  evening  before, 
lets  out  only  two  hours  before  the  campement.  This  de¬ 
tachment  fliould  be  compofed  of  infantry,  light  horfe,  and  ^ 
dragoons ;  the  infantry  tb  fcour  the  villages  and  the  woods, 
the  light  horfe  to  penetrate  into  the  woods  whereat  they 
can  enter,  and  clear  the  march  of  the  infantry,  and  the  dra¬ 
goons  to  fuftain  the  whole. 

When  the  difpofition  for  the  march  of  the  army  is  flip* 
po fed  to  be  in  five  columns,  the  infantry  fhould  form  two, 
the  cavalry  two  more,  and  the  artillery  and  baggage  the 
fifth.  If  it  is  thought  there  will  be  any  occafion  for  artil¬ 
lery,  a  brigade  or  two  may  be  diflributed  to  ihe  columns  of 
infantry  ;  and  tire  remainder  may  march  at  the  head  of  the 
efcort  of  the  baggage,  which  is  to  be  defended  by  the  regi¬ 
ment  of  artillery  ;  to  which  mull  be  added  a  detachment  of 
infantry,  which  will  form  the  advanced  guard.  The  caval¬ 
ry  and  dragoons  are  to  keep  the’ open  country  as  much  as 
poffible,  and  the  infantry  the  inclofed  ;  and  the  bell  and 
moll  acccffible  road  fliould  always  be  given  to  the  artillery 
and  baggage.  In  brder  that  the  columns  may  preferve  the 
fame  length  in  marching,  a  brigade  of  infantry  (hould  be 
placed  at  the  heads  of  the  columns  of  cavalry  ;  if  this  pre¬ 
caution,  which  fixes  the  head  of  the  columns  of  cavalry,  is 
negle&ed,  the  cavalry  will  extend  a  great  way  before  the 
columns  of  infantry,  which  {hould  always  be  avoided.  The 
rear-guard  (hould  conlift  of  infantry,  cavalry,  or  dragoons  : 
the  light  horfe  fhould  always  march  on  the  Hanks  on  the  right 
and  left,  and  before  the,  army. 

It  is  after  this  manner  that  the  march  of  an  army  may 
be  difpofed  through  a  woody  and  a  mountainous  country  ; 
but  an  army  mud  always  luit  its  motions  to  circumftances, 
;;rid  to  the  fituation  of  the  country  where  the  war  is  carried 
on.  If  the  general  is  inferior  in  point  of  number,  he  fhould 
make  choice  of  defiles ;  becaufe  in  them  he  can  always  pre- 
lent  a  front  equal  to  the  enemy’s.  Who  can  be  ignorant 
that  Leonidas  with  8003  Greeks,  at  the  ftraits  of  Thermo¬ 
pylae,  flopped  the  aim  oft  innumerable  army  of  Xerxes,  who 
was  unable  to  force  him? 

A  mountainous  and  woody  country,  when  'thoroughly 
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known,  becomes  a  more  favourable  theatre  for  pra&ifmg 
the  wiles  and  ftratagems  of  war  than  an  open  country  ;  it  is  ^ 
true  that  the  knowledge  of  it  is  more  difficult  to  attain,  and 
that  it  requires  more  vigilance  and  readineis  in  the  general. 
Hannibal  was  even  drawn  into  ambufeades  by  his  own 
guides  ;  an  example  w  orthy  the  notice  ot  a  general  who  takes 
guides  that  have  either  but  little  regard  for  him,  or  are  unac¬ 
quainted  with  the  country  :  it  is  impoffible  to  try  them  too 
much;  and  their  ignorance  is  often  more  fatal  than  treachery 
itfelf. 

The  marches  that  require  moft  precaution  are  thofe  made 
in  the  night,  thofe  made  in  fight  of  the  enemy,  and  thofe 
that  fliould  be  kept  fecret. 

The  fir  ft  fhould  be  avoided  as  much  as  poffible  ;  but  if 
circumftances  require  and  force  an  army  to  maren  over  a 
mountainous  country  in  the  right,  care  fhould  at  leaf!  have 
been  taken  to  furvey  the  roads  during  the  day  ;  to  make  the 
guides  march  at  the  head  of  the  army  ;  to  keep  the  ranks 
very  clofe  together,  that  the  men  may  not  late  fight  of  each 
other  ;  and  that  part  of  the  troops  do  not  ipiftake  one  de¬ 
file  for  another,  which  may  eafily  happen  in  the  dark,  ft  the 
advanced  guard  has  marched  a  little  too  fafl,  and  the  offi¬ 
ces  haflened  too  much.  The  Greeks,  according  to  Xeno¬ 
phon,  on  like  occafions,  gave  the  heaviell  arms  to  the  troops 
that  marched  at  the  head,  thereby  to  oblige  them  to  proceed 

leifurely.  . 

In  thofe  marches  that  are  made  m  fight  o*  the  enemy, 
be  fide  the  precautions  necefiary  to  be  taken  for  the  fatety 
ot  the  troops,  and  which  have  already  been  mentioned,  the 
general  fliould  endeavour  to  deceive  them  by  falfe  appear¬ 
ances,  and  by  an  oftentation,  often  in  fuch  circumftances,  ne- 
ceffitry  :  as  extenfive  a  front  as  poffible  fhould  be  given  to 
the  army  ;  the  inteivals  of  the  ranks  and  columns  fliould  be 
widened,  but  not  fo  as  to  weaken  them  j^the  general  fhould 
take  advantage  of  an  height,  poffefs  hirnfelf  ot  it,  and  poit 
forne  troops  on  it,  in  order  to  make  the  enemy  iuipect  there 
may  be  ftiil  more  behind  :  advantage  fhould  be  taken  ot  4 
wood,  and,  by  marches  and  countermarches,  the  tame  troops 
fhould  he  made  to  pafs  and  repafs,  in  order  to  make  the  ene¬ 
my  believe  the  army  itronger  than  it  really  is.  I  nere  have 
been  irdlances  of  generals,  who,  on  like  occanons,  have 
made  fitch  good  ufe  of  their  ground,  that,  by  tne  arrange¬ 
ment  of  troops,  they  have  feemed  to  multiply  them  in  the 
enemy’s  eyes ;  and  who,  although  inferior  in  itrength,  ap¬ 
pearing  to  have  the  advantage  of  numbers,  have  kept  the 
enemy  in  awe. 

But  ftiil,  uniefs  it  is  to  deceive  the  enemy,  a  general 
fhould  conceal  his  force  and  management :  his  force,  be¬ 
en  ufe,  ft  iupeiior,  he  will  not  fail  to  profit  by  that  advan¬ 
tage  ;  and  it  inferior,  he  fhould  avoid  a  battle  :  he  will  con-^ 
ceal  his  management,  becaui'e  he  will  prevent  the  defigns  of 
the  enemy’s  general,  who  will  receive  as  much  information 
from  his  iucccffes  as  from  his  mi  [carriages.  Pyrrhus,  who 
taught  the  art  of  war  to  the  Romans,  was  in  the  end  con¬ 
quered  by  them.  The  Mexicans  often  turned  the  arts  and 
wiles  of  Goiter  and  the  Spaniards  again  ft  them;  and  the 
-  Czar  Peter  I.  never  regretted  a  defeat  when  it  became  the 
means  of  inftrudimg  him  how  to  conquer  in  his  turn. 

It  is  impoffible  to  lay  down  fixed  rules  for  fecret  marches: 
it  is  by  InV  add  refs  that  a  general  will  improve  circumftances; 
it  k  by  art  and  contrivance  that  he  will  evade  the  enemy’s 
vigilance,  and  deceive  his  fpies. 

General  rules  only  can  be  given  for  the  difpofitions  to 
be  made  of  troops  upon  a  march  ;  particular  ones  would 
be  merely  conjedwral,  becaufe  the  general  of  an  army  muft 
always  depend  upon  circumftances  :  it  is  the  fituation  and 
nature  of  the  country,  the  number  of  troops,  the  near- 
neL  of  the  enemy,  the  facility  of  foraging,  and  the  paffies 
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*  Defenfive  of  which  the  enemy  is  pofleffed,  that  ought  to  determine 

rations.  j1jm# 

^  v  In  a  word,  whatever  is  the  order  and  difpofition  of  the 

troops,  it  mud  be  Inch,  that  they  lliall  always  be  able  to 
fuftain  each  other  ;  that  the  flanks  fhall  be  well  guarded, 
and  the  fronts  fecured  ;  the  roads  mud  have  been  Surveyed 
and  opened  ;  and  whatever  the  natuie  of  the  country  is,  all 
the  columns  flu>uid  arrive  at  and  enter  the  camp  at  the 
fame  time. 

Sect.  VI.  Of  Camps  in  defenfive  JVar . 

It  is  in  general  more  difficult  to  carry  on  a  defenfive  than 
an  offenfive  war,  but  more  particularly  fo  in  an  open  than  in 
a  mountainous  country.  In  the  former,  there  is  nothing  to 
conceal  the  movements  and  difpofition3  of  the  army  from 
the  enemy  ;  whereas,  in  the  latter,  the  nature  of  the  places 
prevents  the  enemy  from  difeovering  them  :  but  whatever 
may  be  the  nature  of  the  country,  the  choice  of  a  camp, 
when  on  the  defenfive,  and  the  art  of  pitching  upon  an  ad¬ 
vantageous  fituatibn,  is  what  proves  the  genius  and  talents 
of  a  great  officer.  Exclufive  of  a  thorougli  knowledge  of 
the  country,  this  operation  requires  a  quick  and  penetrating 
eye  in  a  general,  to  enable  him  to  feize  the  pods  which  from 
their  fituation  may  prevent  the  enemy  either  from  attacking 
him  or  penetrating  into  the  country. 

A  general  who  afts  on  the  offenfive,  takes  what  date  or 
circumdances  he  pleafes  ;  he  may  aft  as  lie  choofes,  and  is 
not  under  a  necellitv  of  regulating  himfelf  entirely  by  the 
enemy’s  motions :  whereas  a  general  that  is  not  fufficiently 
flrong  to  attack,  is  commonly  obliged  to  continue  cpiiet  till 
the  enemy  hath  afted,  and  then  to  regulate  his  motions  ac¬ 
cording  to  thofe  made  by  the  oppolite  army,  unlefs  his  fu- 
perior  abilities  give  him  a  particular  advantage  over  the  ene- 
jm y’s  general. 

Although  it  is  always  neceffary  for  a  general  to  have  a 
thorough  knowledge  of  the  country,  this  knowledge  will 
yet  become  more  necedary  to  him  when  aftirtg  on  the  de- 
fenfive.  He  ought  to  prevent  the  enemy’s  entering  his 
country,  and  forming  any  fiege  there  (a  plan  which  he  can¬ 
not  execute,  unlefs  he  is  poffeffed  of  the  mod  advantageous 
pods,  and  alfo  of  thofe  which  cover  the  towns  liable  to  be 
threatened),  by  proper  difpofitions  that  fecure  his  camp  ;  by 
covering  his  fronts  and  rears,  and  keeping  the  communica¬ 
tion  between  the  camp  and  the  places  where  the  magazines 
are  ;  by  endeavouring  to  annoy  the  enemy  in  his  convoys 
and  foragings  ;  by  haraffing  him  in  his  camp,  and  perplexing 
him  with  fmall  detachments,  to  which  he  will  be  obliged  to 
oppofe  more  confiderable  ones  :  thefe  difpofitions,  properly 
managed,  may  dedroy  any  enterpriles  the  enemy  may  have 
formed  againfl  the  army. 

Plate  DXVII.  represents  an  army  properly  encamped 
to  ferve  thefe  purpofes.  A,  Is  the  camp  of  the  main  body 
of  the  army.  B,  An  advanced  camp,  compoled  of  dragoons 
«nd  hudars,  in  order  to  cover  the  right  of  the  army,  to 
guard  the  pafles  by  which  the  enemy  might  make  incurfions 
-upon  the  flanks  and  rear  of  the  army,  moled  the  convoys, 
end  cut  off  the  communications.  C,  Villages  and  bridges, 
guarded  by  the  light  infantry.  D,  Pods  of  dismounted 
dragoons  in  the  front  of  their  camp.  E>  Pods  of  dragoons 
on  horfeback,  to  fecure  the  communication  between  their 
camp  and  that  of  the  main  body  of  the  army.  F,  Bridges 
Built,  to  keep  up  the  communication  between  the  grand 
and  the  advanct'd  camp.  G,  Bridges  and  villages  guarded 
by  detachments  of  infantry.  H,  Grand  guards  of  horfe. 

I,  Guards  of  infantry.  K,  Bridge,  village,  and  mill,  guard¬ 
ed  by  the  infantry  belonging  to  the  army.  L,  Camp  of 
dragoons  and  hufiars  covering  the  left  of  the  army,  and  fup- 
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porting  the  light  infantry*  M,  Villages  and  bridges  guard-  Defenfive 
dd  by  the  light  infantry.  N*  Polls  of  diimounted  dragoons^  u  1 
in  the  front  and  on  the  flanks  of  their  camp.  O,  Ports  of 
dragoons  on  horfeback.  P,  Ports  and  detachments  of  huf- 
fars,  to  patrole  in  the  front  and  upon  the  flanks  of  the  army, 
and  their  camp. 

By  the  enemy’s  fupeiiority,  the  nature  of  the  country, 
and  the  fuccefs  ©f  campaigns,  the  general  fhould  determine 
whether  or  not  his  camp  fhould  be  entrenched  :  the  en¬ 
trenching  of  camps  requires  much  obfervation.  It  is  eafy 
(fays  Vigetius)  to  entrench  a  camp  while  at  a  diftance  from 
the  enemy  ;  but  it  becomes  a  very  difficult  operation  when 
the  enemy  is  near  at  hand.  The  Romans,  according  to 
him,  ufed  to  keep  all  their  cavalry  and  half  their  infantry 
diawn  up  in  order  of  battle,  in  order  to  cover  thofe  troops 
that  were  employed  in  working  at  the  entrenchments.  Cae- 
far,  when  in  Spain,  fortified  himfelf  after  this  manner  under 
the  eyes  of  Afranius  and  Petrcius,  without  their  having  the 
Jeaft  knowledge  of  it. 

Before  a  general  fortifies  a  camp  in  a  plain,  he  murt 
oblerve  the  pofition  in  which  the  ground  will  permit  him  to 
form  his  camp  ;  whether  or  no  it  will  be  liable  to  be  fur- 
rounded  ;  if  it  will  entirely  cover  the  country  it  is  to  pro- 
teft,  and  the  towns  for  which  there  is  moft  reafon  to  be  ap- 
prehenfive  ;  if  the  parts  in  the  rear  are  open  ;  if  forage  is  in 
plenty  ;  if  provifion  can  eafily  be  brought ;  if  there  is  wood 
and  water  ;  if  it  is  impoffible  for  the  enemy  to  enter  the 
country  without  forcing  the  camp  ;  if  all  thele  circumitances 
concur,  it  is  certainly  moft  advantageous  to  entrench  the 
camp. 

A  general  fhould  never  be  too  fecure  by  having  a  fuperi- 
ority  of  numbers  ;  he  ought  not  on  that  account  to  negleft 
fortifying  his  camp;  even  when  he  afts  on  the  offenfive, 
thele  entrenchments  will  not  hinder  him  from  marching 
out  to  the  enemy  whenever  he  judges  it  proper,  and  his 
army  will  by  that  means  be  flieltered  from  the  enemy’s  at¬ 
tempts. 

There  are  many  methods  of  entrenching  a  camp  by  lines 
beginning  on  the  right,  and  covering  the  whole  front  of  the 
camp  to  the  left ;  thefe  lines,  in  their  extent,  have  redoubts 
and  angles  at  proper  diftances  ;  and  the  line  being  continued 
from  one  to  the  other,  forms  the  curtains.  In  the  front  of 
them  there  is  a  large  and  alfo  deep  ditch  ;  fometimes  a  co¬ 
vered  way  is  added,  which  is  pallifadoed  and  rtoccaded 
throughout  the  whole  front  of  the  lines.  To  render  them 
yet  ftronger  and  more  difficult  to  be  forced,  there  are  pits 
funk  before  the  covered  way.  Thefe  pits  are  ranged  che¬ 
quered-  wife,  about  fix  feet  deep  and  five  broad,  and  are  in 
form  like  a  reverfed  cone.  Such  were  the  pits  which  the 
duke  of  Berwick  caufed  to  be  made  in  1734  to  the  lines  of 
circumvallation  berore  Philipfburg;  only  with  this  diffe¬ 
rence,  there  was  no  coveted  way.  Without  doubt  thefe 
lines  are  formidable,  and  even  very  difficult  to  attack  ;  but 
a  great  deal  of  time  is  required  for  conftrufting  them  ;  and 
if  there  is  not  a  fufficient  number  of  peafants  in  the  army 
to  work  at  them,  troops  mull  be  employed  to  expedite 
them  ;  which  will  not  only  greatly  fatigue  them,  but  may 
alfo  coft  the  lives  of  many  ;  becaufe  the  removing  of  earth 
often  caufcs  great  diforders,  particulaily  where  the  ground 
is  fwampy  or  clayey. 

The  method  praftifed  by  marfhal  Saxe  feems  much  fupe- 
rior  to  thefe  lines.  It  contained  as  large  an  extent  of 
ground,  without  diminilhing  the  labour ;  becaufe,  inftead  of 
lines,  it  confifted  of  redoubts,  which  require  as  much  work 
to  form  the  four  faces  and  the  covered  way  as  lines  always 
continued.  At  the  fiege  of  Maeftrfcht,  in  1748,  he  ufed 
thele  redoubts  inftead  of  lines  ;  their  diftance  from  each 
other  was  48  yards ;  they  were  rtoccaded,  and  the  covered 
4  X  way 
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pa....<.u»v~.  Thefe  redoubts  prefented  an  angle  to  the 
field,  and  confequently  were  a  mutual  prote&ion  to  each 
other  ;  they  were  each  of  them  capable  of  containing  a  bat- 
talion. 

His  defign,  fuppofing  the  enemy  come  to  attack  the  ar¬ 
my,  was  to  caufe  all  the  redoubts  to  be  occupied  ;  to  plant 
ten  pieces  of  cannon  between  each,  and  to  draw  the  army 
up  in  order  of  battle  behind  them  :  by  this  means  the  ene¬ 
my  would  be  obliged  to  force  the  redoubts  before  they  could 
attack  the  army,  which  could  not  be  done  without  great 
lofs.  But  fuppofing  the  redoubts  to  be  forced,  how  would 
the  enemy  be  able  to  enter  the  intervals  without  dividing  ? 
The  army  behind,  in  order  of  battle,  would  charge  him, 
without  giving  him  time  to  recover  himfeif,  and  it  is  highly 
probable  would  beat  him.  # 

By  following  this  method  of  entrenching  a  camp,  n 
fome  of  the  enemy’s  battalions  fhould,  for  sample,  force 
three  or  four  redoubts,  they  certainly  would  not  dare  to  ad¬ 
vance  as  long  as  the  remainder '  fhould  hold  out ;  fo  that  a 
general  might,  by  detaching  fome  brigades,  and  caufing 
them  to  march  to  the  abidance  of  the  battalions  that  have 
been  forced,  retake  the  redoubts  ;  or,  without  difordering 
the  order  of  battle,  drive  away  the  troops  which  are  in  pof- 
feffion  of  them  with  his  cannon.  In  fhort,  this  method 
feems  to  be  excellent,  becaufe  it  proves  that  all  the  redoubts 
may  be  forced,  and  yet  the  army  not  be  beaten,  becaufe  it 
has  not  differed  in  the  action,  but  remained  the  whole  time 
in  order  of  battle  with  all  its  cannon;  to  that  the  enemy  will 
be  reduced  to  the  rieceffity  of  beginning  a  fecond  battle. — 
Tines,  on  the  contrary,  have  not  the  fame  advantage  ;  all 
the  troops,  or  the  greatefl  part  of  them,  muff  line  them  ;  the 
cannon  is  planted  at  proper  diflances  either  on  the  angles 
of  the  redans,  or  thofe  of  the  redoubts.  If  one  part  only 
is  forced,  the  army  is  beat,  and  the  cannon  taken,  becaufe 
the  enemy  makes  the  attack  with  his  whole  front. 

Lines  are  indeed  never  good,  unlefs  when  there  is  a  large 
extent  of  country  to  be  guarded,  and  fome  frontier  to  be 
covered  from  the  incuriions  of  the  enemy  ;  the  front  of  an 
entrenched  camp  feldom  exceeds  fix  miles,  more  or  lefs, 
whereas  lines  to  cover  a  country  have  fometimes  extended 
<20  miles  in  front.  By  fome  it  is  thought,  that,  in  order 
to  cover  a  country,  it  is  fufficient  to  have  certain  holds, 
which  fhall  be  flrong  and  well  entrenched,  with  patroles 
continually  going  from  one  end  of  the  pofts  to  the  other, 
and  each  pod  to  be  provided  with  fignals  both  for  day 
and  night.  It  is  unneceffary  that  thefe  patroles  fhould  be 
flrong,  provided  they  follow,  and  are  continually  eroding 
each  other  ;  this  will  be  fufficient  to  prevent  the  enemy  pal¬ 
ling  unditcovered.  It  is  certain  that  the  enemy  will  not 
dare  to  pafs  between  thefe  polls,  whether  he  be  flrong  or 
weak  ;  if  he  pafs  in  a  body,  he  will  be  cut  off  behind,  and  his 
convoys  intercepted  ;  if  he  pafs  only  in  parties,  they  will  be 
cut  off  with  the  greater  eaie.  However,  lines  of  this  nature 
would  require  much  labour,  and  alfo  take  up  years  to  com¬ 
plete  them.  .  .  , 

Marfhal  Saxe’s  method  for  entrenching  a  camp  in  a  woody 
country  interfperfed  with  fmall  plains,  feems  alto  to  be  a  ve¬ 
ry  crood  one.  The  redoubts  are  to  be  eredted  in  the  plain  ; 
and  lines  thrown  up  in  the  woods  according  to  the  ufual 
method,  with  redans  placed  on  the  fide  of  each  other,  at  24 
toifes  difiance  ;  there  (hould  be  a  pallifacloed  ditch  in  the 
front,  and  the  lines  as  well  as  the  half-moon  (hould  be  frai- 
fed  with  pointed  (lakes;  behind  thefe  lines,  which  cannot 
be  very  extenfive,  becaufe  they  only  cover  part  of  the  front 
of  the  camp,  mutt  be  placed  the  troops  neceffary  for  defend¬ 
ing  them  ;  a  conliderable  entrenchment  of  felled  trees  mutt 
be  made  behind,  with  the  branches  of  the  trees  Incangled 
with  each  ether,  and  fome  openings  mutt  be  left  wide  e- 
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nough  to  permit  the  troops  who  guard  the  lines  to  pafs  Defenfive 
through,  in  cafe  they  (hould  be  overpowered  and  obliged  to  pperationu 
retire  ;  the  cannon  mutt  be  planted  in  the  front  of  thefe 
openings  ;  and  the  remainder  of  the  army  muft  be  drawn  up 
in  order  of  battle,  ioo  paces  at  mod  behind  the  retrench¬ 
ments  of  trees  and  the  half- moons.  The  retrenchments  of 
trees  are  placed  about  60  or  80  paces  behind  the  lines,  and 
not  before  them,  becaufe  it  will  be  a  new  and  unexpe&ed 
obflacle  to  the  enemy.  Thefe  retrenchments,  carefully 
made,  and  with  large  trees,  can  be  deltroyed  by  cannon  on¬ 
ly,  which  would  take  up  a  confiderable  time  ;  if  they  were 
in  the  front  of  the  lines  there  would  ceitainly  be  a  rampart 
more  ;  but  that  might  be  ufelefs,  and  perhaps  hurtful,  be¬ 
caufe  the  fire  of  the  enemy  to  make  a  paffage  would  drive 
the  fplinters  of  the  trees  into  the  lines,  which  would  do  more 
harm  than  even  the  ffiot  itfelf. 

Plate  DXVTII.  reprefents an  entrenchedcamp ;  in  which  A  is 
the  main  body  of  the  army  encamped  behind  its  entrenchments. 

B,  The  camp  of  the  troops  of  the  relerve.  C,  Camp  of  the 
dragoons,  to  fecure  the  rear  of  the  army.  D,  Camp  of  huffars, 
to  cover  the  ground  upon  the  right  of  the  army.  E,  Villages 
and  redoubts  guarded  by  the  light  infantry,  to  fecure  the  camp 
of  the  buffers.  F,  Bridges  built  to  fecure  the  communica¬ 
tion  of  the  army  with  the  ground  upon  the  right,  and  to  fa¬ 
vour  the  retreat  of  the  troops  polled  on  the  oppofite  fide, 

G,  Brigades  of  artillery  dillributed  upon  the  flanks,  and  a- 
long  the  whole  front  of  the  army.  H,  The  park  of  artil¬ 
lery.  I,  A  bridge  entrenched,  to  fecure  the  communica- 
tion  between  the  army  and  the  ground  upon  the  left.  K, 

Villages  and  farm  houfes,  guarded  by  detachments  of  hufe 
fars  and  light  infantry,  to  patrole  in  the  front  of  the  army. 

In  a  mountainous  country  the  difpofitions  for  entrench¬ 
ments  are  different  :  it  is  impoffible  there  to  find  plains  fuf- 
ficiently  large  to  draw  up  an  army  in  order  of  battle,  and 
place  it  beyond  redoubts,  as  in  an  open  country  ;  the  ave¬ 
nues  and  the  paffes  only  can  be  entrenched  ;  the  redoubts  t 
would  not  be  lufficient,  becaufe  not  only  the  avenues  mull 
b<  guarded,  but  the  heights  alio  occupied.  Now,  as  it  will 
often  happen  among  mountains  that  there  is  not  a  foot  of 
earth,  how  can  redoubts  be  eredted  there?  A  geneial 
mult  then  make  ufe  of  fuch  affiitance  as  the  country  can, 
furnilh  him  with,  whether  by  heaping  Hones  upon  each  o- 
ther,  or  by  retrenchments  of  trees  well  joined ;  and  thus 
conllrudt  lines  Efficiently  flrong  to  fhelter  the  foldiera  from 
fire  and  all  injury.  In  an  open  country,  a  general  in  a  man¬ 
ner  fuits  the  ground  to  his  difpofitions  ;  in  a  mountainous 
country,  he  mull  apply  his  difpofitions  to  the  ground ; 
but  in  any  country  whatever,  he  mull  ufe  all  the  affift- 


of  art  for  entrenching  of  camps.  In  mountainous 
countries  there  are  more  inequalities  of  ground,  which  ren¬ 
der  the  enemy’s  approach  to  the  lines  difficult  ;  and  altho* 
it  is  almofl  impoffible  for  a  camp  in  a  mountainous  country 
to  be  att?.cked  in  front,  nothing  fhould  be  neglected  for  its 
fafety  :  but  all  the  avenues  by  which  it  may  be  furround- 
ed  muff  be  entrenched  with  care,  and  all  the  heights  which 
oveilook  it  lecured ;  becaufe  the  enemy,  without  intending 
to  attack  in  front,  will  amufe  him  during  the  time  neceffary 
for  troops  to  take  a  long  round,  in  order  to  penetrate  to  the 
camp  on  another  fide.  If  Leonidas,  with  his  8oco  Greeks, 
had  been  poffeffed  of  all  the  avenues,  ways,  and  heights,  by 
which  he  could  be  cut  off,  in  the  lame  manner  as  he  was  of 
the  pafs  of  Thermopylae,  Xerxes  with  his  innumerable  ar¬ 
my  could  never  have  forced  him  in  the  oefiles  which  he 
guarded. 

The  entrenchment  fhould  never  be  more  than  250  or  30^ 
toifes,  which  make  from  500  to  600  paces,  diflan t  from  the 
camp,  and  which  ought  to  be  divided  into  three  parts. 
This  diilance  fhould  be  made,  that  the  troops  may  be  able 
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Defrnfivc  to  Judge  of  the  parts  that  can  he  carried  with  greateft 
Operations  caj*e>  0f  thofe  which  are  moil  In  need  of  affidance,  that 
t]iey  may  march  there  with  greater  order,  difpatch,  and  fa¬ 
cility  :  whereas,  if  this  didance  is  not  obferved,  it  will  hap¬ 
pen,  as  hath  been  fometimes  feen,  that  the  troops  not  ha¬ 
ving  ground  fuffieient  to  range  themfelves  in  order  of  battle, 
the  difpolitions  will  be  impeded  by  confufion  and  diforder, 
and  the  enemy  will  have  forced  the  lines  before  the  troops 
can  be  in  a  condition  of  oppofing  him. 

But  in  a  mountainous  country,  it  is  not  fufhcient  for  a 
general  that  he  cannot  be  turned  ;  that  he  hath  profited  fo 
well  by  the  advantages  of  ground,  as  to  render  the  enemy’s 
approach  to  the  camp  difficult  ;  that  the  affidance  of  art 
hath  been  joined  to  nature  ;  and  that  the  country  to  be 
guarded  is  entirely  covered  :  he  mud  alto  be  careful  that  the 
communication  with  the  neighbouring  towns  where  the  ma¬ 
gazines  of  war  and  provifion  are  edablifhed,  is  iaie  and  eafy. 
If  any  one  of  thefe  particulars  is  negle&ed,  the  camp  is  ex- 
pofed,  neither  can  the  general  continue  in  it  the  time  that 
would  be  neceflary  to  retard  the  march  and  defigns  of  the 
enemy.  As  it  hath  been  already  obferved,  that  there  is 
icarcely  any  pod  that  is  not  liable  to  be  turned  or  overlook¬ 
ed,  the  camp  fhould  be  entrenched  only  fo  far  as  the  entrench¬ 
ments  may  become  an  obdacle  to  the  enemy,  and  as  they  may 
be  a  means  of  giving  the  general  time  to  retire  to  occupy 
another  pod. 

When  the  enemy  undertakes  the  fiege  of  fome  town, 
and  the  general,  although  with  an  inferior  army,  is  willing 
to  fuccour  it,  or  caufe  the  fiege  of  it  to  be  raifed,  he  fhould 
feek  out  a  fpot  naturally  ftrong,  and  entrench  it  according 
to  its  fituation  :  if  an  open  country,  according  to  the  me¬ 
thod  above  mentioned  ;  if  among  mountains,  according  to 
the  affidance  that  the  nature  of  the  country  may  give  ;  and 
make  ufe  of  thefe  entrenchments  as  a  fure  afylum  from 
whence  to  make  fallies  upon  the  enemy,  to  attack  his  fora¬ 
ges  and  his  convoys,  and  to  oblige  him  to  raife  the  liege  as 
well  by  the  fatigues  of  it,  when  it  hath  been  drawn  out  to 
n  greater  length  of  time  than  was  defigned  by  the  enemy, 
as  by  the  want  to  which  ke  is  reduced  by  the  continual  in¬ 
quietudes  that  the  entrenched  army  hath  given  him. 

When  an  army  is  in  an  open  country,  it  generally  conti¬ 
nues  in  the  fame  camp  for  fome  fpace  of  time  ;  becaufe  it 
U  certain  the  enemy  cannot  conceal  his  defigns  fo  effe&ually 
from  the  general,  but  he  may  be  able  to  circumvent  them  ; 
but  in  a  mountainous  country,  it  is  uncertain  whether  an 
army  will  continue  in  the  fame  pod  till  morning  that  it  oc¬ 
cupied  over- night.  A  general  mud  then  encamp  in  iuch  a 
pohtion,  and  after  fuch  a  manner,  that  in  cafe  the  enemy 
comes  to  attack  him  in  force  and  with  advantage,  he  may 
be  able,  without  danger,  to  proceed  to  another  pod,  and  e- 
vade  the  enemy  s  defigns. 

It  requires  great  fki-11  in  a  general  to  judge  when  it  is  pro¬ 
per  or  improper  to  make  choice  of  places  which  have  a  great 
many  avenues  on  one  fide  ;  becaufe  if  he  fhould  be  attacked 
in  a  camp  inclofed  by  rocks,  or  deep  in  a  valley  which  hath 
but  one  or  two  paffes  open,  it  will  be  very  difficult  for  him 
to  difengage  himfdf  from  the  enemy  :  on  the  contrary,  if 
tho^e  are  many  imall  paffes  or  avenues  to  the  ground  o i 
which  he  is  poffeffed,  and  by  which  the  enemy  may  eafi- 
ly  inved  his  camp,  it  will  require  a  great  number  of  men  to 
guard  them.  But  on  thele  occafions  a  general  fhould  be 
ever  careful  to  make  a  good  difpodiion  of  his  troops,  to 
maintain  dndl  order  and  difciphne  in  his  camp,  and  to 
fend  out  his  patroles  with  the  greated  regularity ;  by  which 
means  he  will  free  himfelf  from  all  apprehenfions  of  being 
furprifed. 

There  ought  to  be  no  difference  between  a  well-govern¬ 
ed  town  and  a  well-ordered  camp  \  the  exadted  order  fhould 


R.  715 

be  obferved,  and  the  ftridleft  difclpline  kept  tip :  if  a  fob  Befenfivc 
dier  is  at  liberty  to  quit  or  enter  it  at  pleafure,  the  0l>ef^tlon*< 
enemy’s  fpies  will  not  fail  to  make  their  advantages  of  it. 

If  the  camp  is  unhealthy,  or  diftreffed  for  provifion,  water, 
wood,  or  forage,  and  the  foldier  hath  real  caufe  of  com¬ 
plaint,  every  method  fhould  be  tried  to  avoid  the  danger 
that  will  attend  his  being  difeouraged.  It  is  often  owing 
to  the  little  order  cxifling  in  the  camp,  that  the  foldiers  are 
felzed  with  a  panic,  occafioned  by  the  abfurd  and  groimd- 
lefs  reports  that  are  diffufed  throughout  it ;  troops  thus 
terrified,  are  in  a  manner  vanquilhed  before  they  come  to 
adfion. 

In  a  mountainous  country,  fuch  places  fhould  be  avoided 
as  are  fubjedl  to  be  overflowed,  either  by  the  melting  of  the 
fnow,  or  by  torrents,  which  at  fome  feafons  appear  no  more 
than  trifling  rivulets,  but  which,  at  others,  fwell  and  carry 
off  every  thing  they  meet  with  in  their  way :  of  this  nature 
were  thofe  mentioned  by  M.  de  Feuquieres,  which  he  found 
near  the  rock  that  he  attacked  and  took  in  1690  from  the 
Baduais.  Situations  in  the  neighbourhood  of  woods  are 
generally  to  be  feared,  becaufe  the  enemy  may  fet  them  on 
fire,  and  the  flames  be  communicated  to  the  camp.  The 
general  ought  alfo  to  fatisfy  himfelf  with  regard  to  the  na¬ 
ture  of  the  fprings,  which  may  agree  very  well  with  the  in¬ 
habitants,  but  prove  very  unwholefome  to  flrangers  :  fuch, 
according  to  the  reports  of  the  French,  is  the  nature  of  the 
lprings  in  many  parts  of  Italy.  The  water  belonging  to 
certain  ilreamsor  rivers  will  be  pernicious,  while  that  belong¬ 
ing  to  the  fountains  and  wells  in  the  fame  country  will  be 
very  wholefome  and  falutary. 

Sect.  VII.  Of  ef cor  ting  Convoys . 

The  condudlmg  of  convoys  is  one  of  the  mo (l  important 
and  mod  difficult  of  all  military  operations.  In  the  efcort 
affigned  them,  and  the  number  of  horfe  and  foot  of  which 
this  efcort  is  compofed,  the  general  ought  to  be  guided  by 
the  diflance  of  the  town  from  whence  they  fet  out  ;  the  dan¬ 
gers  to  which  they  are  expofed  from  the  different  parties 
they  may  meet ;  the  diflance  and  flrength  of  the  enemy, 
and  the  extent  and  nature  of  the  country  they  have  to  tra¬ 
vel  over,  whether  an  open  or  a  mountainous  one  ;  the  num¬ 
ber  of  waggons,  and  the  quality  or  the  convoys,  whether 
they  confili  of  money,  or  ammunition  for  war  or  provifion  ; 
and  whether  they  are  extraordinary  or  daily.  When  efcorts 
are  too  numerous,  the  troops  are  fatigued,  and  no  end  an- 
fwered  ;  and  when  they  are  too  weak,  they  are  liable  to  be 
beaten.  M.  de  Puyfegur  obferves,  that  it  is  as  dangerous 
to  give  an  efcort  of  2000  men  to  a  convoy  where  only  ioco 
are  requifite,  as  Jo  give  but  500  to  one  where  icoo  are  ab- 
folutely  neceffary ;  in  the  firft,  the  troops  are  unneceffarily 
fatigued,  and  in  the  fecond,  the  convoy  is  expofed  to  the 
danger  of  being  carried  off. 

All  tliefe  confiderations  fuppofe  the  general  to  be  a  man 
whofe  natural  parts  are  matured  by  experience,  and  who  is 
fenfible  that,  without  a  thorough  knowledge  of  the  country, 
the  foundation  of  all  condudt,  it  will  be  impoffible  to  make 
a  proper  difpofition  of  troops.  If  a  general  is  ignorant 
ot  the  places  mod  proper  to  form  ambufeades  ;  of  thofe 
where  there  are  bridges  and  fords  ;  of  the  paffes  which  are 
mod  dangerous,  and  thofe  which  will  favour  the  enemy’s  ap¬ 
proach  in  order  to  attack,  and  whether  in  head,  flank,  or 
rear — he  adls  but  as  chance  diredts,  and  his  difpolitions  will 
have  no  meaning,  either  with  refpedt  to  the  fituation  of  pla¬ 
ces,  or  the  nature  of  the  ground ;  the  orders  will  be  ill  exe¬ 
cuted,  the  evolutions  performed  without  exadlnefs,  and  the 
difpofition  of  the  troops  will  be  faulty  ;  the  feparate  bodies 
being,  confequently,  unable  to  fudain  ar.d  affid  each  other, 
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Defenfivc  will  foan  be  beaten  and  difpeiied,  and  the  convoy  carried 
operations. 

The  general  officer  commanding  the  convoy  ought,  for 
its  fecurity,  to  distribute  his  troops  after  fuch  a  manner 
that  they  may  be  a  mutual  affiftance  to  it.  The  choice  of 
the  troops  to  form  the  efcort  is  undetermined,  as  it  is  by 
the  nature  of  the  country  their  quality  fhould  be  decided. 
In  mountainous  and  woody  countries,  only  infantry,  huffars, 
or  dragoons,  can  be  made  ufe  of ;  the  huffars  or  dragoons 
are  to  march  in  the  front  and  on  the  flanks,  to  fcour  the 
woods,  examine  the  avenues,  and  make  fure  of  the  defiles  ; 
in  an  open  country,  the  efcort  fhould  be  compofed  of  infan¬ 
try,  cavalry,  huffars,  or  dragoons.  Bnt  whatever  may  be 
the  nature  of  the  country,  the  convoy  ought  never  to  ad¬ 
vance  without  fir  ft  fending  out  detachments  to  reconnoitre 
at  a  diftance. 

If  the  convoy  marches  through  a  mountainous  country, 
a  large  body  of  cavalry  would  not  only  be  ufelefs,  but  alfo 
an  embarraffment.  a3  it  would  be  unable  to  a£l,  except  with 
great  difficulty  ;  whereas,  in  an  open  country,  cavalry  is 
very  ferviceable-  In  any  kind  of  country  a  convoy  can  be 
cfcorted  with  inrantry,  efpecially  when  the  enemy  can  only 
a&  with  his;  but  as  in  an  open  country  it  is  neceffary  for  the 
infantry  to  be  fupported,  the  cavalry  muff  be  ufed  tor  that 
purpofe.  In  a  mountainous  country,  infantry  can  carry  on 
war  alone. 

In  this  laft  cafe  the  officer  commanding  the  efcort  ought 
to  place  a  body  of  infantry  at  the  head,  another  i  the  cen- 
Ire,  and  a  third  at  the  rear-guard  ;  to  diftribute  imall  bodies 
at  proper  diftances  on  the  right  and  left ;  and  he  fhould  be 
particularly  careful  to  poffefs  himfelf  of  the  heights.  The 
huffars  muft  be  diftributed  to  the  advanced  andv  rear-guards, 
and,  in  order  to  be  more  certain  that  every  part  hath  been 
ilri&ly  examinetf,  as  the  convoy  advances,  notwithstanding 
the  huffars  of  the  advanced  guard  have  already  fcoured  the 
avenues,  woods,  valleys,  villages,  and  hollows,  the  huffars 
belonging  to  the  rear-guard  fhould  again  look  into  tliofe 
places,  to  fee  whether  any  thing  h3th  efcaped  the  notice 
of  the  advanced  guard.  Thefe  precautions  are  never  with¬ 
out  their  ufe,  and  do  not  in  the  leaf!  retard  the  march  of 
the  convoy. 

The  fmall  detachments  fhould  advance  as  far  as  poffible 
into  the  country,  without  expofing  themfelves  to  the  dan¬ 
ger  of  being  cut  off,  the  huffars  with  piftol  or  mufquetoon, 
and  the  dragoons  with  their  carbine  in  hand,  in  order  that, 
3f  they  fhould  meet  the  enemy,  they  may,  by  firing,  give 
the  officer  commanding  the  efcort  notice  of  it,  fo  that  he 
may  have  time  to  make  his  difpofitions  for  defending  and 
preferving  the  convoy.  The  convoy  may  continue  march¬ 
ing  on  till  the  enemy  is  difeovered  ;  but  on  the  firlt  notice 
of  him,  it  mufl  flop,  and  the  officers  belonging  to  the  con¬ 
voy  fhould  park  their  waggons ;  or,  if  the  ground  will  not 
admit  of  that,  they  fhould  caufe  them  to  keep  very  clofe  to¬ 
gether,  and  double  them  up  with  the  diftance  of  four  paces, 
which  fhould  be  filled  with  infantry,  between  each  waggon. 
By  this  movement  the  length  of  ground  taken  up  by  the 
waggons  will  be  contrail ed,  the  troops  will  be  brought 
eloler  together,  and  will  form  a  Stronger  and  heavier  body, 
capable  of  affifting  each  other  with  more  eafe. 

In  a  mountainous  country  it  is  almoft  impoffible  for  the 
enemy  to  attack  the  advanced  and  rear  guards  and  the  centre 
at  the  fame  time.  Neverthelefs,  if  he  fhould  find  an  opportu¬ 
nity  of  forming  thefe  three  attacks  at  once,  by  following  the 
difpofitions  above  mentioned,  he  will  find  troops  at  every  part 
to  receive  him  ;  neither  will  he  be  able  to  make  himfelf 
mailer  of  the  heights  without  attacking  them,  and  the  troops 
already  in  poffeffion  of  the  ground  will  eafily  repulfe  him ; 
and  by  the  affiftance  which  the  officer  commanding  the  ef- 
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cort  fhould  endeavour  to  fend  them,  they  will  be  enabled  to  Defenfive 
maintain  themfelves  in  them,  to  proted  tile  convoy,  and  °f erati°»s, 

the  enemy  will  be  unable  to  attack  by  more  than  one  or - 

two  paffes. 

If  die  enemy  forms  but  one  attack,  only  a  part  of  the 
troops  muft  be  oppofed  to  him,  becaufe  it  is  to  be  fuppofed 
this  attack  may  be  made  only  with  a  defign  to  draw  the 
whole  ftrength  of  the  detachment  to  that  part,  and  which, 
by  being  altogether  in  that  one  place,  will  give  the  enemy 
concealed  in  ambufh  an  opportunity  of  falling  with  eafe 
upon  that  part  of  the  convoy  that  is  unprovided  with  troops, 
and  which  will  of  courfe  be  incapable  of  making  any  de¬ 
fence.  The  troops  of  the  centre  fhould  never  march  to  the 
affiftance  of  the  advanced  guard,  if  it  is  that  which  is  at¬ 
tacked,  nor  thofe  of  the  rear-guard  to  the  affiftance  of  the 
centre;  but  a  party  from  thofe  troops  which  cover  the  flanks 
of  the  convoy  fhould  be  colle&ed  in  a  body,  and  fent  to 
afUfb  the  part  that  is  attacked.  However  narrow  and  con¬ 
fined  the  country  may  be,  a  convoy  may  be  eafily  conduct¬ 
ed  by  infantry,  when  it  would  be  impoffible  to  do  it  with 
cavalry. 

When  any  pafs  or  avenue  croffes  the  road  on  which  the 
convoy  inarches,  it  fhould  be  covered  by  a  body  of  infantry, 
which  will  remain  there  till  the  rear-guard  is  come  up  ;  then 
it  will  fall  into  the  poft  afflgned  it  lor  conducting  the  con¬ 
voy.  It  is  always  to  be  fuppofed,  that  this  pafs  hath  been 
examined  by  the  advanced  detachments.  If  the  efcort  is 
compofed  of  infantry  and  dragoons,  the  latter  fhould  be  dis¬ 
mounted,  in  order  to  give  an  additional  ftrength  to  the 
guards,  and  their  horfes  may  be  tied  to  the  waggons.  The 
huffars,  if  the  nature  of  the  country  renders  them  un fer¬ 
viceable  on  horfeback,  may  alfo  be  difmounfed  ;  by  which 
means,  inftead  of  being  an  embarraffment  to  the  infantry, 
they  will  become  uleful  to  it.  The  nature  of  huffars  is  fuch 
as  will  admit  of  their  being  employed  on  every  eccaflon  ; 
and  although  the  difference  of  their  arms  will  not  permit 
them  to  be  as  ferviceable  as  dragoons,  they  may  neverthe¬ 
lefs  amufe  a  party  of  troops  belonging  to  the  enemy  in  fuch 
a  manner  as  to  enable  the  infantry  to  beat  them,  or  at  lead 
to  oblige  them  to  retire. 

Huffars  are  more  particularly  neceffary  in  the  efcorting 
of  convoys,  becaufe  they  fcamper  about  on  all  Tides,  and  are 
very  aClive  and  ready  in  fcouring  a  country  thoroughly  ; 
they  leave  no  place  till  they  have  perfe&ly  examined  it?, 
unlefs  the  thicknefs  of  the  woods,  or  any  other  unavoidable 
obftacle,  fhould  prevent  their  penetrating  as  far  as  they 
would  other  wife  do  ;  and  even  then  they  protect  the^  in¬ 
fantry,  who  can  with  greater  eafe  paf3  into  thofe  places 
where  the  huffars  cannot.  Whatever  country  the  convoy 
paffes  through,  there  lhould  always  be  huffars  with  it ;  o- 
therwife  the  officer  commanding  the  efcort  cannot  be  cer¬ 
tain  that  the  country  is  thoroughly  furveyed,  becaufe  for 
want  of  huffars  he  muft  employ  cavalry  on  that  fervice.  Not 
that  there  can  be  any  doubt  of  the  cavalry's  expofing  it  felt 
to  danger  with  as  much  cheer fulnefs  and  courage  as  the 
huffars  ;  but  as  the  horfes  belonging  to  the  cavalry  are  na¬ 
turally  heavier  than  thofe  of  the  huffars,  and  often  encum¬ 
bered  with  forage,  they  cannot  venture  to  a  proper  diftance 
without  running  the  danger  of  being  taken,  becaufe  they 
cannot  retire  with  that  expedition  which  is  requilite  ;  On 
the  other  hand,  the  huffar  being  more  a6tive,  and  more  ac« 
cuftomed  to  reconnoitre,  knows  how  to  go  over  a  country 
with  proper  caution  and  care  to  himfelf:  beftdes,  the  trooper 
who  is  ufed  always  to  march  in  a  body,  and  to  be  under 
command,,  will  have  a  very  imperfe&  idea  of  the  method  of 
fcouring  a  country.  Although  the  difpofition  of  the  troops 
fhould  always  be  regulated  by  the  nature  of  the  countiy 
through  which  the  convoy  marches,  and  by  the  nature  and 
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number  of  the^chemy  bv  which  it  is  liable  to  be  attacked, 
•yet  the  general  (hould  never  negledt,  whatever  his  fftuation 
may  he,  to  iecure  the  head,  centre,  and  rear.  Before  the 
convoy  begins  its  march,  the  difpolition  in  cafe  of  an  at¬ 
tack  Should  be  fettled  ;  by  which  means  the  commanding 
officers  of  different  corps  will  know  where  to  poll  them- 
felves,  and  after  what  manner  to  ad  at  the  time  the  attack 
is  made.  By  the  knowledge  which  the  commanding  of¬ 
ficer  ought  to  have  of  the  country,  he  will  form  a  judgment 
o!  thofe  places  where  it  is  mod  probable  he  may  be  attack 
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ed,  and  of  courfe  make  his  difpoiitions  accordingly.  In 
any  cilpofrtion  that  may  happen,  a  general  fhould  always 
'  forefee  in  what  manner  the  attack,  defence,  and  retreat, 
will  be  conduded. 

When  a  convoy  marches  through  an  open  country,  the 
advanced  and  rear  guards  fhould  confifl  of  cavalry  fultained 
by  infantry  ;  the  infantry  in  the  centre  fhould  be  continued 
on  the  right  and  left  of  the  waggons,  and  the  ^cavalry  di¬ 
vided  into  ti oops  fhould  be  diftributed  on  the  flanks,  at  ico 
or  150  paces  from  the  infantry;  fquadrons  of  horfe,  in¬ 
termixed  with  platoons  of  infantry,  fhould  be  plaeed  at  pro¬ 
per  didances  on  the  flanks  of  the  remaining  part  of  the  con- 
voy.  By  this  poiition,  if  the  convoy  fhould  be  attacked  in 
head,  centre,  or  rear,  thefe  fquadrons  and  platoons  fhould 
have  orders  to  march  immediately  to  the  affiflance  of  the 
party  that  is  attacked. 

The  advanced  detachments  of  huffars,  and  thofe  upon 
the  flanks,  by  giving  notice  that  the  enemy  is  at  hand  and 
coming  to  attack,  will  furnifh  time  for  parking  the  wag¬ 
gons  and  uniting  the  troops;  in  which  "cafe  the  infantry 
muff  foim  in  the  park,  and  the  cavalry  poll:  itfelf  on  the 
flank  of  that  front  which  expe&s  to  be  attacked,  and  the 
huffars  place  themfelves  upon  the  flanks  of  the  cavalry. 

I  he  attack  of  a  convoy  is  always  hidden  and  rapid,  and 
the  fuccefs  of  it  is  generally  decided  in  the  firff  onfet ;  and 
as  the  enemy,  whether  he  fucceeds  in  his  attempt  or  not, 
muff  retire  with  great  expedition,  for  fear  of  any  fuccour 
that  may  arrive,  it  is  evident  that  it  can  be  attacked  only 
by  cavalry,  huffars,  or  dragoons  ;  there  have  indeed  been 
iome  mffances  where  the  cavalry  have  brought  infantry  be¬ 
hind  them.  If  the  convoy  has  had  time  to  park  itfelf,  the 
effort  of  the  infantry  can  only  be  turned  againff  that  which 
it  intrenched  behind  the  waggons.  1  he  enemy's  cavalry 
and  that  belonging  to  the  efcort  attacking  each  other,  will 
fi l ht  upon  equal  terms  :  but  with  regard  to  the  infantry,  it 
wiH  be  different ;  that  which  is  flickered  by  the  carriages 
having  a  great  advantage  over  that  which  attacks  it.  On 
the  contrary,  if  the  enemy’s  infantry  is  fultained  by  huffars 
only,  they  will  be  brifldy  attacked  by  the  cavalry  and  huf- 
lars  belonging  to  the  efcort,  who  will  take  them  in  flank 
and  rear.  The  enemy’s  huffars  being  hemmed  in,  his  in¬ 
fantry,  for  want  of  being  fultained, ‘will  be  eafily  beaten  : 
part  of  the  cavalry  and  huffars  belonging  to  the  efcort 
lhould  be  left  in  purfuit  of  the  enemy’s  huffars,  and  the  re¬ 
mainder  ought  to  take  his  infantry  in  flank.  If  the  enemy 
is  beaten,  as  it  is  probable  he  will,  his  retreat  feems  imprac¬ 
ticable,  cr  at  belt  very  difficult beeaufe,  being  deprived  of 
his  cavalry,  he  will  be  forced  to  make  head  againff  the  in¬ 
fantry  that  attacks  him  in  front,  and  to  repnlie  the  cavalry 
that  haraffes  him  in  flank. 

It  the  enemy  gives  ground,  the  ecneral  fhould  be  cauti¬ 
ous  of  purfuing  him  too  far,  left,  if  he  fhould  receive  a  re¬ 
inforcement,  the  troops  in  purfuit  of  him,  finding  them- 
felves  at  too  great  a  diilar.ee,  will  not  only  be  beat,  but  alfo 
be  depnved  of  every  method  of  retreating. 

I  here  are  fome  occafions  on  which  the  enemy  muff  not 
be  purfued  at  all ;  fuch  as  when  the  armies  are  very  dole 
to  each  other;  or  the  convoy  draw  s  near  to  fume  of  the  cue* 
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my's  pods ;  beeaufe  then,  by  the  nearnefs  of  the  army,  the  Defensive 
enemy's  infantry  can  corns  to  the  attack  without  being °Per*tlon3; 
under  themeceffity  of  mounting  behind  the  cavalry.  A  ge¬ 
neral,  to  whole  care  a  convoy  is  intruded,  fhould  never  feek 
any  other  advantage  than  the  conducing  it  in  fafety,  even 
though  he  lhould  be  iure  of  beating  and  taking  a  detach¬ 
ment  belonging  to  the  enemy  ;  a  real  advantage  is  often- 
given  up  by  endeavouring  to  follow  an  uncertain  victory. 

There  is  Ids  fhamc  in  being  beat,  when  an  officer  hath  done 
his  utmoff,  and  a£ted  with  propriety,  than  there  is  glory 
acquired  in  conquering  when  he  hath  exceeded  the  limits  of 
his  duty.  An  officer  is  no  longer  praiie- worthy,  than  whilft 
he  ads  up  to  the  orders  he  hath  received  with  exa&nefs 
and  difcretiori ;  whereas  he  who,  depending  too  much  on 
his  own  courage,  raffily  iuffers  himfelf  to  be  drawn  on  by 
the  appearance  of  fuccefs,  is  not  only  charged  with,  but 
ought  to  be  anfwetable  for,  the  confequences. 

There  Hill  remains  another  difpofition  to  be  made  in  an 
open  country,  whether  the  convoy  marches  on  a  caufeway 
or  in  the  high  road,  which  is  to  divide  the  efcort  into  many 
equal  parts,  with  troops  of  every  fort  belonging  to  each  ; 
the  fuff  body  fhould  fet  out  an  hour  before  the  convoy  is 
to  begin  its  march,  the  fecond  half  an  hour  after,  with  or¬ 
ders  to  the  commanding  officers  to  fcour  the  adjacent 
country  with  great  exadnefs,  and  to  be  careful  not  to  be 
cut  off  by  any  detachments  the  enemy  may  have  in  the 
country ;  for  which  reafon  thefe  two  bodies  fhould  never 
be  more  than  three  quarters  of  a  league  diffant  from  each 
other,  by  which  means  they  wall  be  within  reach  of  affi fling 
each  other.  The  body  which  fet3  out  lail  {hould  never  be 
more  than  half  a  league  before  the  advanced 
efcort. 

As  the  convoy  is  fuppofed  to  march  through  an  open 
country,  the  above-mentioned  distances  are  allotted  between 
the  firff  and  fecond  bodies,  and  between  the  fecond  body 
and  the  advanced  guard  of  the  convoy  ;  but  if  the  country 
fhould  grow  rough  ahd  unequal,  thefe  bodies  fhould  draw 
clofer  together,  and  always  keep  fight  of  each  other,  fo  as 
to  be  able  to  affiff  one  another  in  caie  of  an  attack. 

When  thefe  bodies  are  fet  out,  the  general  mull  put  the 
convoy  in  motion,  and  form  the  advanced  guard  of  one  of 
the  divided  detachments  belonging  to  the  efcort  ;  the  in¬ 
fantry  of  which  detachment  will  remain  at  the  head  of  the 
waggons,  the  cavalry  tliall  march  by  troops  300  paces  in 
advance,  and  the  rear-guard  muff  be  formed  equal  to  the 
advanced  ;  but  befides  this  rear-guard,  there  fhould  be  a 
body  or  huffars  and  dragoons  referved,  to  march  a  quarter 
ot  a  league  or  more,  according  to  the  nature  of  the  country, 
in  the  rear  of  the  convoy  ;  the  remainder  of  the  infantry 
fhall  be  diffribnted  at  proper  diffances  on  the  fides  of  the 
convoy,  and  the  remainder  of  the  cavalry  fhall  be  placed  an 
the  flanks  or  the  convoy,  about  300  paces  affiance. 

When  a  convoy  happens  to  be  of  fuch  importance  that 
its  being  taken  may  influence  the  operations  during  the  re¬ 
mainder  of  the  campaign,  the  general  fhould  not  only  affign 
a  flronger  or  more  numerous  efcort  to  it,  but  {hould  alfo 
fend  off  detachments,  which,  without  having  orders  to  at¬ 
tack  the  enemy,  fhould  keep  between  him  and  the  road 
that  the  convoy  keeps,  in  order  to  oppofe  and  baffle  any 
defigrrs  the  enemy  may  have  formed  to  carry  it  off.  The 
following  examples  will  {how  both  the  fecurity  and  neceffity 
of  this  method. 

During  the  campaign  of  TJ46,  marihal  Saxe,  being  en¬ 
camped  on  the  Orne,  was  in  expectation  of  a  considerable 
convoy  from  Judoigne.  As  its  iafe  arrival  in  the  camp  was 
of  great  cordequence,  he  caufed  the  marquis  of  d’Armcn- 
tieres,  then  major-general,  to  fet  out  with  a  large,  detach¬ 
ment  in  the  night  preceding  the  day  on  which  the  convoy 
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to  begin  ita  march,  with  orders  to  march  on  the  fide 
of  Ramillies.  At  the  fame  time,  he  eaufed  another  de¬ 
tachment  to  fet  out  from  the  camp  of  his  ferene  highnefs 
the  prince  of  Clermont,  with  orders  to  march  on  the  fide 
of  the  abbey  of  Ra.me  :  thefe  two  detachments,  by  a  muling 
the  enemy  on  one  fide,  and  by  entirely  concealing  the  march 
of  the  convoy  on  the  other,  enabled  it  to  proceed  in  fecu- 
rity,  and  it  arrived  in  the  camp  without  having  been  at  all 
molefted. 

In  the  beginning  of  the  campaign  in  1748,  the  fame  ge¬ 
neral  having  a  delign  to  lay  liege  to*  Maeftiicht,  and  confe- 
quently  having  occafion  for  all  his  troop9,  was  willing  to 
throw  a  fupply  of  provifions  into  Rergen-op-Zoom,  as  he 
was  going  to  a  di (lance  from  that  place,  and  could  no 
longer  be  in  a  fituation  of  affifting  it.  For  that  purpofe 
he  ordered  a  confkkrable  convoy,  which  fet  out  fiom  Ant¬ 
werp  for  that  town  under  a  good  efcort  ;  but  in  order  to 
prevent  an  attack,  which  circumllance  had  often  happened 
during  the  winter,  and  that  with  lofs,  the  allies  at  that 
time  occupying  a  tliain  of  quarters  from  Breda  as  far  as 
Voude,  he  detached  the  count  d’Eftrees  with  a  confiderable 
body  of  cavalry  to  march  on  the  fide  of  Breda,  with  orders 
to  pufh  on  detachments  aimed  to  Voude.  This  detachment 
had  two  obje&s  in  view  ;  one  of  which  was  to  keep  the 
allies  in  fufpenfe  with  regard  to  the  fiege  that  was  to  be 
formed,  and  the  other  to  caufe  them  to  remain  near  Breda. 
This  large  body  of  cavalry  kept  the  allies,  who  were  in  the 
neighbourhood  of  that  town,  in  fufpenfe  ;  during  which 
interval  marlhal  Saxe  marched  to  Maefiricht,  the  allies  not 
daring  to  attack  the  convoy,  becaufe  they  would  have  put 
themielves  between  the  efcort  and  the  troops  under  count 
d’Ellrees.  From  thefe  two  examples  may  be  concluded 
the  necefiity  of  covering  convoys  of  importance  by  detach¬ 
ments,  independent  of  the  efcort  affigned  them.  In  fhort, 
a  general  ffiould  do  every  thing  that  will  contribute  to  the 
fecurity  of  his  dilpofitions  ;  and  precautions  ought  never 
to  be  thought  fuperfluous  when  they  are  managed  with 
prudence,  and  have  for  their  end  die  fuccefs  of  a  well-con¬ 
certed  plan. 


infantry  fuffictent  to  occupy  fuch  pods  as  are  neceflary  to 
be  guarded  :  in  a  mountainous  country  the  difpolitions  will 
be  quite  different  ;  becauie,  as  it  is  impoffible  for  cavalry  v"*"’ 
to  move  eafily,  the  chain  fhould  be  ftrongelt  in  infantry. 

In  fhort,  the  number  and  quality  of  the  troops  for  the 
chain  fhould  be  regulated  in  the  fame  manner  as  in  regard 
to  the  convoys ;  in  proportion  to  the  nearnefs  or  diftance 
of  the  enemy  ;  by  the  extent  of  ground  to  be  foraged  ; 
and  by  the  nature  of  the  country  ;  and  as  marffial  Puyfegur 
obferves,  before  the  ground  to  be  foraged  is  examined,  there 
fhould  be  a  calculation  made  of  the  number  of  horfes  to  be 
led,  and  of  the  fertility  of  the  ground  that  is  to  be  fora¬ 
ged  ;  for  if  it  is  a  plentiful  fpot,  a  lefs  extent  will  be  fuf- 
licient  ;  if  it  is  not  plentiful,  a  larger  mull  be  taken  ;  but 
in  either  cafe  the  chain  mud  be  always  proportionable. 

Before  a  forage  is  undertaken,  the  ground  on  which  it 
is  to  be  performed  fhould  be  always  thoroughly  known  ; 
in  order  for  which  the  general  fhould  lend  out  in  the  eveil- 
or  the  day  before,  the  officer  who  is  to  command  it* 


Sect.  VIII. 


Of  Detachments  for  forming  a  Cham  of 
green  Forage . 


It  is  very  difficult  to  provide  a  large  army  with  forage  ; 
and  a  general  often  expofes  it  to  inevitable  danger,  if  he  is 
not  thoroughly  experienced  in  this  operation,  or  if  he  is 
deiiitutc  of  that  knowledge  which  at  once  prefents  all  the 
wants  of  an  army,  and  the  means  of  fupplying  them,  to 
his  view. 

Foraging  parties,  like  convoys,  are  attended  with  a  greater 
or  lefler  degree  of  danger,  p.ccording  as  the  country  is  more 
or  lefs  acceffible,  and  the  forage  at  a  didance  or  near  at 
hand.  The  difpofition  for  the  chain  in  an  open  country  is 
different  from  what  it  mud  be  in  a  mountainous  one.  When 
forage  is  within  reach  of  the  camp,  and  the  enemy  at  a  dif¬ 
tance,  fewer  troops  and  attendants  are  required  j  becaufe, 
in  cafe  of  an  attack,  there  is  affidance  near  at  hand  :  but 
in  proportion  as  the  forage  is  farther  from  the  camp  and 
nearer  to  the  enemy,  the  precautions  fhould  be  increaled, 
and  more  troops  fhould  be  allotted  to  the  chain,  which 
fhould  alfo  fomeumes  be  furnifhed  with  cannon. 

A  general  fhould  never  forget  that  maxim  which  fays, 
The  enemy  mud  always  be  oppofed  by  troops  of  the  fame 
nature  as  tliofe  with  which  he  makes  the  attack  :  if  the 
forage,  therefore,  is  in  an  open  country,  the  chain,  as  it  is 
certain  the  enemy  will  be  more  numerous  in  cavalry  than 
infantry,  fhould  confid  chiefly  of  cavalry,  and  only  have 


with  a  detachment,  to  furvey  the  fituation  of  the  country ; 
the  places  where  lie  mud  pod  his  troops  of  cavalry  and 
dragoons  ;  the  polls  which  the  infantry  mud  occupy ;  the 
ground  neceffary  for  the  foragers  ;  that  where  the  corps  of 
referve  mud  be  polled  ;  and  what  part  in  the  front  of  the 
chain  it  will  be  neceflary  for  the  huflars  to  fcour.  Alter 
having  examined  all  thefe  paiticular*,  the  officer  makes  his 
report  to  the  general,  who,  from  the  account  given  him, 
will  order  the  troops  neceflary  to  fecure  the  forage,  and 
render  the  execution  of  it  eafy.  The  chain  of  forage  fhould 
be  in  proportion  to  the  number  of  troops  that  are  to  forage, 
as  well  as  to  the  quantity  of  fown  fields  and  the  thicknefs 
of  the  grain.  Befides  the  horfe,  dragoons,  and  infantry, 
there  fhould  be  huflars  to  fcour  the  country  in  the  front 
of  the  chain  :  the  number  of  them  is  undetermined,  as  it 
will  be  fufficient  for  them  to  cover  and  protect  the  front, 
and  give  the  commanding  officer  immediate  notice  of  every¬ 
thing  that  makes  its  appearance. 

If  the  forage  is  to  be  made  at  a  dillance  from  the  camp, 
the  troops  dedined  for  the  chain  fhould  fet  out  at  day-break, 
or  the  evening  of  the  foregoing  night.  The  commanding 
officer  mull  take  care  to  edablilh  the  chain  before  the  fo¬ 
ragers  arrive,  and  alfo  that  the  huflars  have  fcoured  the 
country  ;  firft,  becaufe  the  foragers  fhould  not,  by  waiting, 
fatigue  the  horfes ;  and  fecondly,  that  no  trooper  or  fervant 
fhall  pafsl  which  will  undoubtedly  be  the  cafe  if  there  is  any 
vacancy  where  troops  are  not  placed. 

The  whole  of  the  troops  ffiould  be  difpofed  arter  fuch 
a  manner  as  to  be  able  to  lee  one  another ;  and  the  vedets 
alfo,  that  are  placed  between  the  troops  to  prevent  the  fo¬ 
ragers  from  paffing,  fhould  be  within  hearing.  The  infan¬ 
try  fhould  be  pofled  in  hollows  and  villages  and  behind  hed¬ 
ges,  with  horfe  or  dragoons  to  ludain  it  and  fupport  the 
flanks  ;  and  the  difpofition  of  the  chain  will  be  dill  better, 
if  thefe  troops  can  be  mixed  with  it,  provided  the  infantry 
can  be  fheltered  by  any  hollows,  hedges,  or  bullies. 

Grenadiers,  fudained  by  horfe  and  cannon,  if  there  are 
any,  ffiould  be  poded  on  thofe  iides  which,  either  from  the 
fituation  of  the  country  or  the  nearnefs  of  the  enemy,  are 
moll  liable  to  be  attacked  :  but  in  reinforcing  thefe  pods, 
the  commanding  officer  mud  be  careful  not  to  weaken 
the  chain  too  much  in  any  particular  part.  When  an  ene¬ 
my  attacks  a  foraging  party,  he  generally  attempts  to  pe¬ 
netrate  at  different  parts  ;  but  if  he  forms  only  one  attack, 
the  difpofition  of  the  chain  becomes  ufelefs,  as  all  the  troops 
mud  be  brought  to  that  part  where  the  attack  is  made. 
But  as  it  is  naturally  to  be  fuppoled  the  enemy  will  form 
many  attacks,  particularly  if  his  general  a<fts  like  a  man 
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jefenfive  underftanding  his  bufinefs,  he  mull  be  ftrong  in  every  part ; 
iperat ions  refcrve,  which  is  in  the  centre,  will,  with  expedition 
and  fpeed,  fend  affiftance  to  the  parts  which  are  attacked. 

Before  the  commanding  officer  fixes  the  chain,  he  (hould 
detach  fome  huffars  to  furvey  and  fconr  with  great  exa£t- 
nefs  the  woods,  villages,  hollows,  and  all  fnch  places,  for 
at  leaft  three  quarters  of  a  league  or  a  league,  in  front,  as 
may  be  capable  of  containing  ambufcades  :  and  during  the 
time  of  this  furveying,  the  troops  deftined  for  the  chain  will 
remain  in  order  of  battle,  in  the  front  of  the  ground  that 
is  to  be  foraged,  in  order  to  cover  it  and  protect  the  huffars, 
in  cafe  they  fhould  be  attacked. 

When  this  examination  is  finifhed,  the  commanding  of¬ 
ficer  may  begin  to  eftablifh  his  chain,  and  the  huffars  will 
remain  in  the  front  till  the  foraging  is  finifhed  ;  and  will 
detach  fmall  bodies  to  march  round  about  the  chain,  crof- 
fing  each  other,  halting  at  times,  and  fending  fome  huffars 
before  them  to  patrole. 

If  the  huffars  gain  intelligence  of  the  enemy’s  being  either 
in  march,  or  placed  in  ambufeade,  they  will  fend  immediate 
notice  'of  it  to  the  commanding  officer  of  the  chain,  who 
fhould  always  fix  himfelf  in  a  particular  fpot,  that  there 
may  be  no  time  fpent  in  feeking  him  ;  his  poft  fhould  be 
in  the  rear  of  that  part  of  the  chain  that  is  neareft  to  and 
moft  in  front  of  the  enemy,  and  he  will  regulate  the  dif- 
pofitions  for  his  defence  according  to  the  report  made  to 
him.  When  an  ambufeade  is  difeovered,  and  troops  march¬ 
ing  to  attack,  a  general  fhould  always  fufpeft  there  may  be 
more  ambufcades,  and  more  troops  in  march,  to  form  dif¬ 
ferent  attacks  ;  he  mud  therefore,  inftead  of  weakening  the 
chain  in  any  part,  ftrengthen  it  as  much  as  he  can,  by  cau- 
fing  either  the  whole  referve,  or  part  of  it,  to  march  where 
circumflances  fhall  require. 

The  avenues  and  the  heights  in  a  mountainous  country 
fhould  be  occupied  by  infantry  ;  the  avenues,  in  order  to 
prevent  the  enemy  from  penetrating  into  the  valley  or  plain 
where  the  forage  is  made  ;  the  heights,  in  order  to  obferve 
the  enemy  at  a  diftance,  and  to  prevent  his  getting  poffef- 
fion  of  them,  and  flanking  the  troops  which  guard  the  ave¬ 
nues.  In  this  cafe  there  fhould  be  a  greater  number  of  in¬ 
fantry  than  cavalry ;  no  more  of  the  latter  being  requisite 
than  what  is  neceffary  to  fuflain  and  fuppoit  the  infantry, 
in  cafe  it  fhould  be  attacked,  repnlfed,  and  obliged  to  retire 
through  a  valley  or  plain-  Then,  if  it  hath  no  cavalry  to 
fupport  it,  the  wings  will  be  entirely  expofed,  and  the  ene¬ 
my  being  fuperior,  can  at  the  fame  time  atack  the  front 
and  the  flanks  ;  whereas,  by  the  means  of  horle,  which  can 
a£t  with  cafe  in  a  plain  or  a  valley,  this  inconvenience  will  be 
prevented,  and  the  infantry  greatly  affifted. 

If  the  forage  is  made  at  a  diftance  from  the  camp,  and 
in  the  neighbourhood  of  the  enemy,  the  intantry  guarding 
the  avenues  fhould  throw  up  iome  entrenchments  in  its 
fiont,  which  will  be  foon  done;  and  it  is  then  cannon  be¬ 
comes  neceffary,  as  there  fhould  be  two  or  three  pieces 
planted  at  each  avenue.  The  heights  alio  muft,  on  every 
occafton,  be  occupied,  which  fhould  be  conftantly  obferved 
as  a  general  ude,  whether  the  enemy  is  at  a  diftance  or 
near  at  hand,  in  every  difpofition  that  is  to  be  executed  in 
a  mountainous  country. 

If  the  enemy  forms  one  or  more  attacks,  the  fmall  efcorts 
belonging  to  each  regiment  muft  join  on  che  firfb  order,  and 
cover  the  foragers  as  much  2S  poffible,  who  fhould  at  the 
fame  time  affemble  in  the  centre  by  regiments.  The  fora 
gers  fhould  always  be  provided  with  their  carbine  or  fvvord; 
and  although  they  may  not  be  very  formidable  again!!  troops 
completely  armed,  yet  there  have  been  inftauces  where  they 
have  charged  with  fuccefs. 

If  it  is  in  a  plain3  and  the  enemy,  having  formed  but  one 
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attack,  charges  the  chain  In  one  particular  part,  the  troops  Drfenfive 
of  horfe  and  dragoons  which  are  oopofite  to  him  fhould  yPcr<*nons; 
march  up  refolutely  and  fuftain  his  efforts  :  if  they  are  re- 
pulfed,  they  will  be  fupported  by  the  infantry  that  hath  re¬ 
mained  in  its  poft ;  the  huffars  which  were  in  front  will 
unite,  and  place  themfelves  upon  the  flanks  of  the  troops 
which  are  attacked,  in  order  to  cover  them,  and  endeavour 
to  defeat  the  enemy  by  charging  him  in  flank  and  rear.  If 
the  general  is  certain  that  the  whole  of  the-  enemy’s  troop3 
are  engaged  in  this  one  attack,  he  may  then  bring  up  all  the 
troops  belonging  to  the  chain,  both  cavalry  and  infantry,  in 
order  to  oblige  him  to  retire  the  fooner  :  which  if  he  does, 
fome  huffars,  fuftained  by  horfe  and  dragoons,  fhould  be  fent 
in  purfuit  of  him,  till  his  retreat  becomes  certain  ;  but  with 
caution  not  to  purfuc  too  far,  left  he  fhould  rally  upon  thofe 
troops,  who,  beiiii/  too  far  from  the  chain,  cannot  receive 
affiftance  fo  foon  as  would  be  neceffary  ;  and  befides,  the 
making  and  accomplifhing  the  forage  being  the  grand  ob¬ 
ject,  the  commanding  officer  fhould  be  contented  with  tuc- 
ceeding  in  that,  without  feeking  for  any  other  advantage 
unconnected  with  the  original  deftination  of  the  troops. 

If  the  enemy  forms  more  attacks  than  one,  the  foragers, 
who,  as  hath  been  already  obferved,  muft  be  mTembled  in 
the  centre,  fhould  have  orders  to  take  the  road  to  the  camp, 
and  will  re-enter  it  covered  by  the  fmall  efcorts  from  the  rear¬ 
guard  :  but  as  a  forage  fhould  never  be  abandoned  till  the 
laft  extremity,  they  fhould  be  ordered  to  draw  up  in  order 
of  battle,  when  they  are  within  a  quarter  of  a  league  of  the 
camp,  in  order  to  return  and  complete  the  forage  on  the 
firft  order.  But  if  the  enemy  is  in  force,  and  by  his  fupe- 
riority  all  hope  of  obtaining  the  forage  is  deltroyed  ;  or  if  it 
is  made  at  fo  great  a  diftance  from  the  camp  that  the  troops 
belonging  to  the  chain  cannot  expedl  to  be  readily  affifted  ; 
the  commanding  officer  ought  to  make  a  retreat,  with  every 
difpofition  a  good  officer  is  capable  of,  and  to  join  courage 
and  vigilance  with  knowledge  and  experience. 

T,  on  the  contrary,  the  enemy  is  weaker,  or  of  equal 
force  with  the  chain,  he  fhould  be  charged  without  hesita¬ 
tion  ;  becaufe  the  enemy,  regulating  his  attack  by  his  de¬ 
fence,  will  be  obliged  to  contrad  himfelf,  in  order  to  make 
his  attack  heavier  and  more  confiderable  ;  fo  that  the  troops 
being  united,  will  charge  the  enemy  :  and  if,  by  the  affift¬ 
ance  of  the  huffars  who  are  advanced,  and  a£l  after  the  man¬ 
ner  already  ment  oned,  the  enemy  is  forced  to  retire,  he  muft 
be  pur fued  in  the  manner  above  diretfted  ;  after  which  the 
troops  muft  return  and  complete  the  forage. 

As  a  commanding  officer  is,  in  cafe  or  a  forced  retreat  af¬ 
ter  beinir  beat,  obliged  to  fubmit  to  circumflances,  and  re¬ 
gulate  his  difpofitions  by  the  enemy's,  he  muft  retire  with 
the  greateft  order  poffible,  caufing  the  infantry  to  march  irx 
the  centre,  either  in  columns  or  in  order  of  battle,  as  the 
fituation  of  the  ground  will  beft  allow  ;  the  horfe  and  dra¬ 
goons  upon  the  wings,  the  huffars  upon  the  flanks,  that  they 
may  not  confufe  the  difpofitions,  but  ferve  as  a  fupport  for 
the  chain,  and  prevent  its  being  taken  in  flank  ;  and  the  dif¬ 
pofition  of  the  troops  fhould  be  fo  managed,  that  the  enemy 
fhall  not  be  able  to  prefer, t  a  larger  front  than  that  which  is 
oppofed  to  him  :  and  although  it  is  impoffible  for  a  general 
to  forefee,  for  certain,  what  will  be  the  difpolilious  for  an 
attack  and  retreat,  becaufe  they  muft  be  changed  according 
as  thofe  of  the  enemy  alter,  or  as  the  nature  of  the  ground 
varies  ;  they  fhould  nevertheless  be  fo  ordered,  that  each 
body  fhall  be  fupported,  and  capable  of  adting  without  con- 
fufion.  It  is  only  on  occafions  thus  preffing,  that  the  corn, 
manding  officer  fhould  fuller  the  forage  to  be  abandoned  ; 
and  even  then  it  will  be  fome  fatisfa£lion  that  he  hath  been 
able  to  place  the  foragers  and  their  horfes  in  a  ftate  of  fe- 
curity. 
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Dcfett!ive  If,  dfinW  the  retreat  of  the 'chain,  it' fhould  receive  af- 
Operations  flftance  froin  the  army,  it  fhould  charge  the  enemy,  not- 
withftanding  Us  being  too  late  to  go  on  with  the  foraging  ; 
and  if  this  charge  fhould  prove  fuccefsffil  in  either  beating 
or  caufing  the  enemy  to  retire,  lie  fhould  be  purfued  without 
intermiffion,  in  order  to  deprive  him  of  all  defire  for  repeat¬ 
ing  the  attack.  In  order  to  improve  this  advantage  to  the 
lit  mo  ft,  the  commanding  officer  fhould  leave  a  large  detach¬ 
ment,  corififting  of  infantry,  cavalry,  dragoons,  and  huflars, 
to  continue  all  night  upon  the  fpot,  and  the  next  morning 
betimes,  the  foragers,  properly  efcortcd,  will  come  to  take 
away  the  image  ;  and  as  foon  as  the  efcort  is  arrived  in  the 
front  of  the  chain,  the  detachment  which  hath  remained 
there  all  night  mull  return  to  the  camp. 

There  (till  remain  many  other  precautions  to  be  taken  for 
the  fecurity  of  foraging  parties,  but  the  limits  preferibed  to 
us  will  not  admit  of  our  dating  them.  We  (hall  only  add, 
that  the  foragers,  in  entering  the  ground  they  are  to  en- 
compafs,  do  not  occupy  more  than  is  abfolutely  requifite, 
•and  that  they  do  not  fpoil  more  giain  than  they  carry  away 
with  them  ;  firft,  becanfe  by  extending  the  chain  it  would 
be  weakened,  and  become  eafier  to  be  forced  ;  and  in  the 
fecond  place,  every  prudent  officer  fhould  be  an  ecenomiil 
in  the  article  of  forage  ;  the  officers  commanding  the  frr-all 
efforts  which  march  at  the  head  of  each  regiment  fhould  be 
charged  with  the  care  of  this.  Thefe  officers  will  caufe 
their  troops  to  march  as  much  as  poffible  through  roads  and 
over  grounds  which  are  untilled,  till  they  arrive  at  the  place 
intended  to  be  foraged.  If  all  the  grounds  arc  fown,  the 
commanding  officer  mud  caufe  the  cavalry  to  difmount  at 
the  place  where  the  chain  halts,  and  part  of  the  troopers 
furnifhed  with  feythes  mufl  go  and  cut  the  grain,  while  the 
remainder  hold  the  horfes  ;  and  when  there  ffiall  be  no  far* 
ther  room  to  fear  damaging  the  forage,  the  cavalry  will  re¬ 
mount  and  take  it  up.  Each  place  fhould  be  marked  out 
for  a  brigade  or  a  regiment  ;  which  diflribution  fhould  be 
made  by  the  flaff officers  before  the  troops  arrive. 

Sect.  IX.  Of  the  Detachments  for  forming  a  Chain 
of  dry  Forage, 

If  there  is  great  exaeftnefs  and  knowledge  required  in  the 
conducting  of  parties  for  green  forage,  thofe  for  dry  forage 
perhaps  require  more ;  and,  in  general,  every  thing  that  re¬ 
gards  foraging  parties,  whether  green  or  dry,  excites  a  par¬ 
ticular  attention  in  the  commander  in  chief ;  and,  according 
to  the  chevalier  Folard,  all  fuccefs  in  war  depends  upon  fe- 
crecy,  diligence,  aClivity,  and  the  thorough  knowledge  of 
the  country. 

The  difpofitions  for  foiming  a  chain  of  dry  forage,  which 
differ  from  thofe  for  foiming  one  of  green,  will  direCt  the 
means  for  extending  the  chain  in  proportion  to  its  ftrength, 
and  at  the  fame  time  place  the  foragers  in  fecurity ;  although, 
in  parties  of  dry  forage,  the  foragers  generally  take  up  lefs 
ground,  according  to  the  dillancc  of  the  villages  that  are  to 
be  foraged  from  each  other. 

The  difpofitions  for  a  chain  of  dry  forage  are  alfo  varied 
according  to  the  nature  of  the  country  5  but  whether  it  be 
open  or  mountainous,  each  different  body  fhould  be  placed 
in  that  part  where  it  can  a£t  with  the  greatefl  facility ;  the 
infantry  therefore  fhould  occupy  the  villages,  and  the  cavalry 
the  plain  in  front,  and  fhould  be  difpofed  after  fuch  a  man¬ 
ner  as  to  be  able  to  retire  eafilv  to  the  protc6lion  of  the  in¬ 
fantry.  Before  the  foraging  is  put  in  execution,  the  com¬ 
mander  in  chief  fhould  mark  out  the  villages  to  the  general 
officer  who  is  to  command  the  foraging  party,  and  regulate 
theif  number  by  the  quantity  of  troops  that  are  to  forage. 
*The  firft  difpofitions  will  be  the  fame  with  thofe  mentioned 


in  the  foregoing  fectioiV  in  relation  to  green  forage:  there*  I>efcRfive| 
fore  the  general  who  is  to  command  the  forage  ought  to  Operations  | 
fet  out  with  a  detachment  in  order  to  examine  the  ground, 
the  pods  neceffary  to  be  occupied,  the  villages  which  are  to 
be  foraged,  their  fit  nation,  the  rivers  which  cover  or  run 
through  them,  the  bridges  to  he  guarded,  the  diflance  from 
one  village  to  another,  and  with  what  degree  of  eafe  the 
corhmunication  with  them  may  be  fecured^  After  having 
thoroughly  examined  into  thefe  particulars,  he  can  with 
eafe  form  a  judgment  of  the  number  of  troops  that  will  be 
neceffary  to  form  the  chain  and  fecure  the  foragers ;  after 
having  done  this,  he  will  order  the  bailiff  or  burgo mailer 
of  every  village  to  come  to  him,  and  inquire  of  them  the 
number  of  hufbandmen,  and  how  many  ploughs  each  huf- 
bandman  hath  belonging  to  him  ;  by  which  lie  will  be  able 
to  calculate  the  number  of  fheafs  reaped  by  each  hufband- 
man. 

The  general  may,  for  every  plough,  reckon  about  30 
acres  of  ground  ;  and,  in  proportion  to  the  fertility  of  the 
ground,  every  acre  will  produce  from  j20to  160  fheafs; 
by  this  method  may  be  computed  the  number  of  fheafs 
reaped  by  an  hufbandman  who  hath  three  or  four  ploughs  ; 
and  from  this  calculation  the  general  will  jud^e  whether  the 
number  of  fheafs,  fuppofed  to  be  in  each  village,  will  be  fuf¬ 
ficient  for  the  troops  coming  to  them. 

Let  every  acre  of  ground  be  fuppofed  to  yield  144  fheafs; 
then  a  hufbandman  who  hath  three  ploughs  will  have  reap¬ 
ed  12,960  fheafs;  fo  by  reckoning  12  fheafs  to  a  trufs,  and 
every  trufs  to  weigh  600  pounds  weight,  this  hufbandman 
will  fupply  fufficient  for  124  truffes.  It  is  true,  that  fome 
dedu&ion  fhould  be  made  from  the  number  of  truffes  that 
every  acre  may  yield,  as  the  hufbandman  or  farmer  may 
have  preferved  or  confumed  fome  either  for  daily  ufc  or  for 
feed. 

It  is  very  neceffary  that  the  general  fhould  take  care  to 
leave  fufficient  grain,  not  only  to  enable  the  hufbandman  to 
live,  but  alfo  to  fow  his  grounds ;  particularly  if  he  forefees 
a  probability  of  the  next  campaign  being  carried  on  in  the 
fame  country. 

Neverthelefs,  as  this  manner  of  reckoning  may  be  attend¬ 
ed  with  inconveniences,  becaufe  there  are  fome  villages  which 
keep  up  a  particular  trade  of  forage  and  grain,  and  therefore 
the  granaries  and  barns  may  fometimes  be  found  empty,  yet 
'  the  quantity  of  fheafs  and  grain  remaining  in  the  village  may  , 
be  calculated  by  the  number  of  inhabitants  to  be  lublifted. 

Marfhal  dc  PuyieguPs  method,  which  confifls  in  informing 
himfelf  of  the  number  of  horned  cattle  and  horfes,  and  by 
dedu&ing  the  time  they  graze,  is  a  very  good  one  ;  but 
Hill  there  muff  be  fome  deficiency  in  this  calculation,  as 
it  will  be  impoffible  to  fix  with  certainty  the  time  of  their 
grazing. 

When  the  general  ffiall  have  arrived  at  a  tolerable  cer¬ 
tainty  of  the  quantity  of  forage  ;  the  ground  where  to  efta- 
blifh  his  chain  ;  the  poffs  which  the  infantry  are  to  occupy; 
and  taken  a  nore  of  the  quantity  of  forage  ;  he  will  carry 
away  one  or  two  of  the  bailiffs  or  burgomaffers,  as  liofta- 
ges  for  the  fecurity  of  the  forage  :  he  will  alfo  dire£l  them 
to  inform  the  inhabitants,  that  if  they  conceal  or  purloin 
but  even  a  fingle  fheaf  from  the  whole,  he  will  caufe  their 
village  to  be  firft  pillaged,  and  afterwards  fet  on  fire  ;  fo 
that  the  peafants,  on  whom  thefe  threats  have  often  great 
effect,  will  fcarcely  give  the  enemy  information  of  the  in¬ 
tended  forage.  The  general  mufl  leave  fome  companies  of 
infantry,  fuftained  by  a  detachment  ot  Imffars  in  every  vil¬ 
lage,  who,  by  conftantly  patroling  on  the  outfkirts,  will 
flop  all  coiners  and  goers  ;  while  the  infantry  will  keep  a 
flridi  guard  on  the  infide  of  the  village,  and  permit  no 
perion  to  go  out  of  it ;  nor  fuffer  the  bells  to  be  rung, 

colours 
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Dtfenfive  colours  to  be  holffed  upon  the  fieeple,  or  fires  to  be  liglit- 
Operatious.  .  an(]  w{}[  pUt  a  flop  to  every  thing  that  may  be  fuppofed 
y,_i:"  to  be  *4  fignal  agreed  on  with  the  enemy.  When  the  ge¬ 
neral  hath  completed  all  thefe  difpofitions,  he  will  return  and 
give  an  account  of  them  to  the  commander  in  chief. 

The  fame  general  fhall,  upon  the  day  appointed  for  the 
forage,  fet  out  at  day-break,  with  the  troops  deflmed  for  the 
chain,  ar.d  the  ftafi>officers.  As  foon  as  he  {hall  be  got 
within  light  of  the  villages,  he  will  not  fail  to  have  them  ex¬ 
amined,  notwithftanding  he  left  tioops  in  them  the  forego¬ 
ing  evening.  When  they  are  all  examined,  he  will  leave 
them  in  the  rear,  march  on  into  the  front,  and  draw  up  in 
order  of  battle  ;  after  that,  he  will  form  the  chain,  regula¬ 
ting  the  difpolitions  of  it  by  the  fituTtion  of  the  ground,  and 
of  the  villages  examined  over-night.  The  hufiars  will  ad¬ 
vance  three  quarters  of  a  league  or  a  league,  in  order  to 
fcour  the  country  ;  during  which  time  the  flaff- officers, 
inflrufled  by  the  general  of  the  quantity  of  fneafs  contained 
in  each  village,  will,  attended  by  the  bailiffs  or  burgomailers, 
make  a  diflribution  of  the  forage  by  regiment  or  brigade, 
and  affig n  a  barn  to  each,  or  one  to  two.  When  this  diflri- 
bution  is  made,  the  flaff  officers  will  make  a  report  of  it  to 
the  general  commanding  the  party. 

As  all  the  villages  marked  out  to  be  foraged  are  not 
in  the  fame  line,  thofe  which  are  in  the  rear,  and  covered 
by  others  in  which  there  is  infantry,  and  by  the  chain  of 
horfe  and  dragoons  in  the  front,  require  but  a  fmall  number 
of  troops  ;  and  if  a  detachment  of  infantry  is  polled  in 
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them,  it  is  more  with  a  view  of  preventing  the  troopers  Defer,  five 
fervants  from  marauding  than  any  thing  elfc.  Operations. 

The  efcorc  belonging  to  each  regiment,  commanded  by  a  ^ 
captain,  fhould  remain  upon  tire  ipot  where  the  regiment 
forages,  and,  with  the  a  Alliance  of  the  infantry,  prevent 
thforder  among  the  foragers,  and  fend  off  thofe  who  are 
loaded.  As  Iooe  as  a  regiment  is  fet  off,  the  captain  com¬ 
manding  the  fmall  efcort  mull  report  it  to  the  general  of¬ 
ficer  commanding  the  forage  ;  after  which  lie  will  follow, 
and  form  the  rear-guard  of  it. 

As  foon  as  the  general  (hall  be  apprifed  by  the  daff-of- 
fleers,  and  the  captains  commanding  the  fmall  efcorta,  that 
a  village  is  evacuated,  he  may  contract  his  chain,  and  draw 
it  nearer  together,  till  the  foragers  are  gone  ;  which  when 
they  arc,  he  will  affemble  his  troops,  and  detach  as  many 
platoons  of  infantry  as  there  are  villages  :  or  rather  the 
body  of  infantry  polled  in  each  village  during  the  forage, 
fhould  leave  a  party  to  make  a  Uriel  fearch  aftvr  ail  flrag- 
glers  and  maiauders  ;  the  firft  they  fnould  keep  with  them, 
and  make  the  others  prifoners,  and  pumfh  them  fevercly  on 
their  return  to  the  camp.  When  all  the  different  bodies 
fhall  be  re-alfembled,  and  the  officers  commanding  them 
have  made  the  report,  the  general  will  older  the  huffars  to 
be  called  in,  and  form  a  rear-guard  according  to  the  man¬ 
ner  directed  in  the  foregoing  fedlion,  and  return  to  thecamo 
in  the  fame  order,  and  with  the  fame  difpolitions,  as  if  lie 
excelled  to  be  attacked. 


Part  II.  Of  the  OPERATIONS  of  OFFENSIVE  WAR. 


JUSTICE  and  humanity  having  been  confdered,  in  this 
article,  as  the  fu  ll  principles  of  war,  the  chief  intention 
of  the  fir  ft  part  hath  therefore  been,  rather  to  convey  maxims 
for  a  j uft  defence,  than  to  lay  down  rules  for  attacking. 
But  though  defenfive  war  be  that  alone  to  which  religion 
and  pbilofophy  give  their  fan&ion,  it  does  not  follow  that 
a  nation  is  bound  to  wait  patiently  for  the  attack  of  its 
enemies.  When  the  condudl  of  other  nations  is  iuch  as 
evidently  to  fhow  that  they  meditate  a  war,  the  nation 
threatened  may  arm  itfelf,  and  flrike  the  firft  blow  when  it 
can  be  flruck  with  advantage.  There  is  only  one  precau¬ 
tion  for  avoiding  the  danger  with  which  it  is  befet.  By 
obferving  the  various  operations  of  an  ofFenfive  war,  it  may 
indeed  be  often  feen  that  the  whole  is  nothing  more  than  a 
feries  of  defence,  and  that  the  fear  of  being  attacked  is  the 
real  fource  whence  thefe  precautions  for  attacking  fpring. 

Sect.  I.  Of  Spies. 

It  is  impoffible  for  a  general,  or  even  for  an  officer  char¬ 
ged  with  the  command  of  a  detachment,  to  adl  with  certain¬ 
ty  if  he  have  not  fpies  or  fecret  intelligence  difperfed  about 
the  enemy’s  army  ;  for,  without  the  information  which  they 
alone  can  give,  he  will  have  the  mortification  to  fee  all  his  de- 
figns  mifearry,  and  all  his  precautions  become  ufclefs,  becaufe 
improperly  taken. 

JMo  ex  pence  therefore  fhould  be  fpared  to  procure  intelli¬ 
gent  fpies  ;  but  care  fhould  be  taken  that  they  are  unac¬ 
quainted  with  each  other,  and  particularly  that  they  are  not 
known  to  any  infeiior  officer  :  they  fnould  be  always  ipoken 
to  alone,  ar.d  never  be  fuffered  to  meet  each  other.  t  he 
general  fhould  ftudy  their  charadler*  and  prove  them  by  re¬ 
peated  trials ;  he  fhould  found  them  by  degrees,  beginning 
with  things  not  difficult  to  be  explained,  and  which,  if  dii- 
covered,  will  not  be  of  great  cotifequence  ;  he  fhould  en¬ 
gage  them  in  long  conventions,  thereby  to  form  a  judge- 
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ment  of  their  parts  and  comprehenfion  ;  and  he  fhould  alfo 
employ  them  ofeen  in  brin  ring  him  intelligence. 

Although  a  general  fhould  always  be  upon  -Ins  uard  with 
a  fpy  whom  he  hath  caule  to  fufpedl  of  treachery,  he  may 
neverthelefs  draw  great  advantage  from  him,  provided  lie 
knows  how  to  deceive  him  properly;  becaute  he  may  be 
very  certain  he  will  inform  the  enemy  of  all  the  refolution3 
which  have  been  taken. 

The  emperor  Leo,  in  his  Tadlic,  advifes  a  general,  who 
hath  reafon  to  imagine  his  counfels  are  betrayed  to  the 
enemy,  to  conceal  his  real  defigns,  by  fpeaking  in  a  manner 
quite  oppofite  to  them  :  For,  fays  he,  in  the  maxims  at  the 
end  of  his  book,  an  enemy  mull  be  deceived  who  receives 
intelligence  from  fpies  or  deferters  diredlly  contrary  to  what 
is  actually  refolved  upon.  But,  adds  he,  fhould  thefe  fpies 
be  entrufted  with  the  general’s  real  intention,  he  fhould,  by 
fome  alteration  in  his  operations,  endeavour  to  perfuade  the 
enemy  that  they  have  deceived  him  ;  upon  which  he  will 
grow  miftruflful  of  them,  and  be  obliged  to  look  oujt  for 
others,  no  longer  daring  to  confide  i:i  the  former. 

If  a  fpy  employed  by  the  enemy  is  difeovered,  and 
brought  to  the  general,  he  ought  to  take  him  in  private, 
quellion  with  mildnefs,  fpeak  to  him  with  a  lbrt  of  confi¬ 
dence.  and,  inflead  of  threatening,  fnould  pr.ouufc  him  a  re¬ 
ward  if  he  will  difeover  to  him  what  he  knows  of  the  ene¬ 
my’s  intentions-.  It  the  general  finds  him  intelligent,  he 
fhould  endeavour  to  engage  him  in  his  fervice  ;  and,  pro¬ 
vided  he  can  gain  him  over  by  force  of  money,  a  thing  not 
difficult,  he  may  derive  great  advantage  from  him  ;  but  he 
fhould  be  careful  how  hq  employs  him,  till  lie  hath  very  good 
reafon  to  be  allured  of  his  fidelity. 

There  are  many  different  methods  of  trying  the  veracity 
of  a  fpy:  if,  for  example,  the  general  receives  information, 
that,  on  lucli  a  day,  a  detachment  of  the  enemy  is  to  fet 
out  on  fome  expedition,  he  fhould  then  fend  out  troops  to 
double  the  number  of  thofe  detached  by  the  enemy  .;  by 
4  Y  which 


Offcnfive  which  means,  if  the  fpy’s  intelligence  is  true,  the  enerry 
Operations.  wju  not  on]y  be  baulked  in  his  defign,  but  may  alfo  be  beat 
by  the  fuperior  detachment.  If  the  enemy’s  detachment 
has  but  a  *t  rifling  objedVin  view,  it  will  be  fufficient  to  fend 
jufl  troops  fufficient  to  examine  into  the  truth  of  the  fpy’s 
report.  The  general  may  alfo  pretend  to  appoint  a  fora¬ 
ging  within  two  days,  and  order  but  few  troops  for  the 
chain  ;  in  which  interval,  if  the  fpy  is  falfe,  he  will  find  an 
opportunity  of  giving  the  enemy  notice  of  it:  hut,  inllead 
of  the  few  troops  publicly  ordered,  the  general  will  privately 
add  another  body  to  them,  which  will  be  placed  in  ambu- 
fcade  behind  the  place  where  the  pretended  forage  is  to  be 
made.  If  the  enemy,  in  confequence  of  this  information, 
fhould  ccme  and  attack  the  chain,  it  fliould  immediately 
retire,  as  if  too  inferior  in  number  to  continue  the  forage, 
t  oward  the  troops  in  ambufcade  ;  when,  being  joined,  they 
will  fall  upon  die  enemy  on  all  fides.  If  this  attack  is  made 
with  vivacity  and  refolution,  there  may  be  great  reafon  to 
exped  it  will  terminate  in  a  complete  vidory. 

If,  on  the  contrary,  the  fpy  does  not  appear  intelligent, 
or  afifeds  flupidity,  the  general  fhould  punifh  him  with 
death,  and  caufe  him  to  be  hanged  in  the  fight  of  the  whole 
army,  in  order  to  deter  others,  which  may  be  difperfed  in  the 
camp,  by  his  fate.  It  would  be  needlefs  to  queftioti  him  con* 
ocrning  the  enemy,  bccaufe  it  would  appear  inhuman  to  ex¬ 
ecute  a  man  v  ho  had  given  intelligence  of  importance, 
whether  extorted  from  him  by  fear,  force,  or  perhaps  a  pro- 
mi  fe  of  pardon. 

Spies  are  as  neceffary  to  a  general  as  arms  are  to  an 
army  :  but  it  is  money  only  that  can  fecure  their  fidelity ; 
and  if  a  general  finds  himfelf  ill  ferved,  it  is  becaufe  he  has 
been  too  [paring  of  the  funds  intended  by  his  fovereign  for 
that  purpoie.  NotwithiTanding  it  is  the  duty  of  a  good 
fubjed;  to  manage  his  matter’s  finances  as  much  as  it-  is  in  his 
power,  yet  there  are  intelligences  of  fo  great  importance, 
that  it  is  fcarcely  pofiible  to  pay  fufficiently  for  them.  A 
man  is  fufficiently  indemnified  when,-  by  means  of  the  in¬ 
telligence  he  has  received,  he  has  conceited  his  meafurcs 
in  fnch  a  manner  as  to  beat  the  enemy,  gain  fome  marches 
over  him,  or  to  be  beforehand  with  him  in  fome  enterprife. 

Spies,  when  difeovered,  fhould  not  always  be  punifhed 
with  death;  great  advantage  may  be  made  of  them  by  pre¬ 
tending  ignorance  of  their  real  quality,  efpeciallv  if  they  are 
r*ot  fufficiently  difguiicd.  Tacitus,  in  his  Annals,  fays, 
that  Vitellius’s  party  got  information  of  Otho’s  defigns  by 
means  of  his  fpies,  who,  by  endeavouring  to  dive  too  mi¬ 
nutely  into  their  enemy’s  fecrets,  did  not  fufficiently  conceal 
their  own.  Vigetius’s  method  for  difeovering  fpies  who  are 
lufpedtd  to  be  ranging  about  in  a  camp,  is  to  order  all  the 
loldiers  and  fervants  into  their  tents  during  the  day,  and  the 
fpies  will  be  taken  immediately. 

When  a  general  is  ignorant  of  the  enemy’s  defigns  he 
fhould  always  afted  a  knowledge  of  them ;  but  wlrenever 
he  is  infor  med  of  them,  he  fhould,  on  the  contrary,  pretend 
to  be  ignorant  of  them  by  which  means  the  enemy,  being 
eafy  with  regard  to  his  fpies,  will  not  alter  his  defigns,  or 
iufped  the  general  of  having  any  knowledge  of  them. 

If  the  general  can  procure  fuch  fpies  as,  by  their  em¬ 
ployment,  are  near  the  perfon  of  the  enemy’s  general; 
as,  for  example,  a  fecretary,  or  any  others  who  are  near 
biin,  ard  who  confequentiy  can  give  intelligence  more  to 
be  relied  upon  than  thofe  who  are  conftantly  palling  from 
une  army  to  another  ;  their  fervice  may  be  turned  to  a  very 
great  account. 

If  a  general  difeovers  an  enemy’s  fpy  to  be  one  of  thofe 
who,  by  their  employment,  .are  near  his  perfon,  he  can  re¬ 
ceive  great  advantage,  by  forcing  him  to  write  a  letter  of 
folfe-  intelligence^  thereby  to  divert  the  enemy’s  attention 


from  the  plan  he  would  execute ;  but  he  fhould  caufe  him  offenfivc 
to  be  hanged  immediately  after,  for  it  would  be  very  im-  ,  PeratlQ^8« 
prudent  to  life  him  above  once.  The  prince  of  Orange, 
when  he  came  to  attack  M.  Luxemburg  at  Steinkirk,  ha¬ 
ving  difeovered  one  of  his  mulicians  who  gave  the  enemy 
intelligence  of  every  thing  he  intended,  made  ufe  of  this 
flratagem ;  and  although  it  was  rendered  abortive  by  the 
vigilance  of  M.  de  Luxemburg,  and  the  courage  of  his 
troops,  there  are  neverthelefs  but  very  few  inflances  where 
it  hath  failed  .*  and  even  M.  de  Luxemburg  would  have 
been  beaten,  if  he  had  not  had  early  notice  given  him 
by  his  advanced  detachments  ;  by  which  means  he  had 
time  fufficient  to  make  his  difpofitions,  and  to  avoid  being 
furprifed. 

There  is  a  flratagem  which  may  be  made  ufe  of  when 
fpies  are  wanting,  and  which  is  lefs  expenfive;  that  is,  to 
fend  fuppofititious  letters  by  the  firfl  peafant  that  comes  in 
the  way,  who  will  have  nothing  to  fear  ;  and  fo  far  from 
concealing  himfelf,  he  mull  take  a  road  where  he  will  be 
fure  of  falling  into  the  enemy’s  hands :  thefe  letters  fhould 
be  direded  to  the  general  officers  commanding  a  body  of 
troops,  or  even  to  the  general  of  the  army,  fuppofing  they- 
come  from  an  advanced  body.  They  fliould  contain  fchemes 
that  are  good,  and  pradicable  in  their  execution,  but  quite 
oppofite  t©  what  is  intended  and  will  really  be  undertaken  : 
it  often  happens  that  the  enemy,  too  credulous, .  abandons 
his  original  defigns  to  purfue  chimerical  ones,  which  to  him 
appear  very  good,  and  do  not  prefent  any  obflacle  to  thofe 
which  the  general  defigns  to  execute.  Prince  Eugene 
fueceeded,  by  this  flratagem,  in  raifing  the  fiege  of  Com, 
formed  by  the  French  in  1691. 

But  nevertheless  a  general  fhould  take  care  that,  through 
a  fear  of  being  deceived  by  fuppofititious  letters,  he  does 
not  himfelf  too  much  negled  the  intimations  which  are  given 
him  :  a  general  ought,  fays  Onozander,  to  liflen  to  every 
body  at  all  times,  and  upon  all  occafions.  Alexander,  when, 
at  a  great  difiance  fiom  his  own  country,  not  being  able  to 
receive  his  couriers  till  very  late,  refufed  to  give  attention  to 
a  peafant,  who  came  to  inform  him  of  a  fhorter  route  ;  but 
foon  repenting  of  what  he  had  done,  he  fent  to  feek  after 
him,  but  in  vain. 

T  he  fame  reafon  that  fliould  make  a  general  always  have 
fpies  in  the  enemy’s  army,  fhould  alfo  make  him  fufpedi 
that  the  enemy  has  fome  in  his  ;  therefore  he  fliould  endea¬ 
vour  to  deceive  them,  he  fhould  keep  his  intentions  fecret, 
mention  them  to  very  few,  and  always  talk  openly,  contrary 
to  what  is  really  defigned.  Onozander  obferves,  that  it 
fiiows  great  folly  in  a  general  to  mention  his  defigns  pub? 
licly,  efpecially  when  they  are  on  the  eve  of  execution  5 
for  defeiters  generally  go  over  to  the  enemy  at  the  time  an 
action  is  unavoidable.  #  ^ 

But  if  it  is  difeovered  that  the  enemy  has  received  111-r 
formation,  Vigetius  fays,  that  the  diipofitions  mufl  be  im? 
mediately  changed.  Polybius,  on  like  occafions,  particular¬ 
ly  recommends  filence  and  diffimulation  ;  he  even  ftretches 
this  rule  as  far  as  the  thoughts  themfelves,  which  he  fays; 
mufl  fometimes  be  repreffed,  for  fear  our  adions  fhould 
fometimes  betray  and  dilcover  them.  Metellus  anfwered 
one  of  his  friends,  who,  on  an  important  occafi on,  afked  him 
the  reafon  of  cei  tain  difpofitions,  ‘‘that  if  his  fhirt  knew, 
what  he  thought^  he  would  but  nut.”' 

To  avoid  the  danger  of  treachery,  fealed  orders  have 
been  ufed  with  great  fuccefs,  which  have  been  fent  to  of¬ 
ficers*  with  exprefs  orders  not  to  open  them  till  at  fuch 
a  time  and  at  fuch  a  place  :  this  is  an  eflablifhed  rule  at 
fea,  and  can  alfo  be  pradifed  on  fhore  when  employed 
in  an  expedition  which  it  is  -  efiential  to  conceal  from  the 
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Sect.  II.  Of  Amhufcades  from  the  Army. 


A  general  who  lofcs  a  battle,  fays  Vigetius,  may  attri¬ 
bute  his  ill  luck  to  fortune,  although  thefe  kind  of  events 
are  generally  the  effects  of  art  and  fkill ;  but  he  who  fuffers 
himfelf  to  be  furprifed,  and  who  falls  into  the  fnares  laid 
for  him  by  the  enemy,  has  no  excufe  to  make,  becaufe,  by 
his  vigilance,  and  the  goodnefs  ot  his  fpies,  he  might  have 
avoided  them. 

A  defign  fhould  never  be  formed  for  an  att?.cR  upon 
marches,  detachments,  convoys,  forages,  or  upon  one  or 
many  quarters,  without  knowing  the  ways  which  are  to  be 
paffed,  and  the  places  where  amhufcades  may  be  formed  ; 
whether  to  avoid,  or  whether  to  conceal  troops  in  them,  in 
order  to  facilitate  a  retreat,  or  to  draw  the  enemy  into  it. 
A  general  who  receives  infoimation  from  his  fpies  that 
dome  enterprifes  are  intended  upon  feme  bodies  detached 
from  the  army,  upon  one  of  his  convoys,  on  a  forage,  or 
upon  his  quaiters,  ought  alfo,  on  his  fide,  to  form  ambu- 
fcades  in  the  ways  leading  to  it.  i  he  number  ot  troops  in 
ambufeade  ought  to  be  regulated  by  that  of  the  detach¬ 
ment  intended  to  be  furprifed  •,  it  fhould  be  fufhciently 
ftrong  to  attack  the  enemy  on  all  Tides,  that  is,  in  head, 
flank,  and  rear  The  troops  who  fet  out  to  form  an 
ambufeade  fhould  always  march  by  night,  unlefs  it  be  in  a 
country  fo  covered  that  the  enemy  capnot  perceive  them. 

A  general,  according  to  Santa  Cruz,  fhould  endeavour 
to  form  as  many  amhufcades  as  poflible  ;  fo  that  if  the 
enemy  fhould  not  fall  into  one,  he  may  not  efcape  the 
others  :  they  ought  to  be  diipoied  after  fuch  a  manner,  that 
one  can  neither  attack  nor  be  attacked  without  being  heard, 
fuflained,  and  affifted  by  the  others :  this  junClion  is  a 
(Iratagem  which  the  enemy  could  not  expeft,  and  which 
will  a  fibre  the  vi£lory.  If,  from  the  fewnels  of  the  troops, 
or  the  fatigues  of  the  campaign,  it  is  impoflible  to  form 
many,  there  fhould  at  lealt  be  one  fufhciently  ftrong  to  re¬ 
fill  the  enemy  it  would  attack  :  but  ftill  it  is  not  requifue 
that  it  fhould  be  as  numerous  as  the  enemy,  becaufe  troops 
in  ambufeade,  who  charge  a  detachment  that  is  unprovided 
on  all  lides,  ought,  by  this  furprife,  to  have  a  particular 
advantage,  and  confequently  fupply  the  place  of  number ; 
which  will  certainly  be  the  cafe,  particularly  it  the  enemy 
falls  into  the  ambufeade  during  the  night,  and  that  care  hath 
been  alfo  taken  to  place  a  great  number  of  drums  and  trum¬ 
pets,  that  when  the  troops  of  ambufh  charge,  they  may  ferve 
to  increafe  the  numbers  in  appearance,  by  the  terror  which 
noife  always  raiies  in  the  night  time. 

In  order  to  deceive  the  enemy  who  is  in  detachment, 
fmall  bodies  fhould  be  ftnt  out  towards  him,  with  orders 
to  retire  to  the  t loops  in  ambufeade  as  foon  as  they  meet 
him. 

Amhufcades  fhould  always  have  fome  objedl.  Before 
they  arc  undertaken,  it  fhould  be  known  whether  the  enemy 
is  in  the  field  ;  if  he  intends  either  to  attack  or  molefl  the 
quarters  ;  whether  it  is  proper  to  wait  for  him  or  to  feek 
him :  without  thefe  precautions  the  troops  will  be  fatigued, 
and  no  end  anfwered. 

Amhufcades  may  be  compofed  of  infantry,  huffars,  or 
dragoons ;  but  it  is  the  fituation  of  the  country  that  mull 
determine  which.  Thefe  troops  may  be  mixed  together 
or  fent  feparateiy  ;  but  that  muft  be  according  to  the  defign 
intended  to  be  executed,  or  according  to  the  nature  of  the 
troops  employed  by  the  enemy  in  his  detachments. 

If  the  defign  is  to  attack  a  convoy,  all  thefe  troops  are 
neceffary,  becaufe  the  efeort  of  it  will  undoubtedly  coniifl 
of  infantry,  cavalry,  or  dragoons,  and  alfo  iome  huffars  to 
dear  the  march  *  it  a  green  forage,  infantry  is  very  necef* 
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fary,  but  it  fhould  always  be  left  in  the  rear  to  fecure  the  Offenfive 
retreat :  cavaliy,  with  huffars  or  dragoons,  is  fuffieient  to  1  erati^n  ^ 
attack  a  forage,  to  beat  the  efeort  of  it,  or  at  lead  to  pre¬ 
vent  the  foraging  being  executed.  If  a  dry  forage  is  to  be 
attacked,  it  muft  be  (done  with  infantry,  becaufe,  as  it  can 
only  be  performed  in  the  villages,  it  is  certain  they  will  be 
occupied  by  infantry,  and  that  there  will  be  a  chain  ot  ca 


valry  in  the  front,  which  will  be  protected  by  it  : 


if  a  de¬ 
tachment,  it  is  according  to  the  nature  of  the  country 
through  which  it  marches;  if  an  open  country,  horie,  huh 
fars,  or  dragoons,  muft  be  employed  i  but  in  a  woody  or 
mountainous  country,  infantry  muft  be  made  ufe  ot.  Altar 
all  that  can  be  faid,  it  is  impoflible  to  lay  down  fixed  rules 
for  the  kind  of  troops  which  fhould  be  employed  :  tnere 
are  fome  woody  countries  where  hufTars  and  dragoons  can 
ad  with  eafe,  and  be  of  great  fervtce  :  there  are  mountains 
where  they  can  ad  fecurely,  becaufe  very  fine  phuns.  di¬ 
vided  by  woods,  are  to  be  found  in  the  bodies  of  them, 
where  they  can  place  thfemftlves  ,  in  amb uicP.de  ;  but  caic 
muft  be  taken  to  fecure  their  retreat,  'i  here  are,  on  the 
other  hand,  plains  fo  divided  by  hollows  and  canals,  that 
infantry  only  are  capable  of  acting  ;  the  refore  it  is  the  ge¬ 
neral’s  bufinefs  to  difeover  from  which  kind  of  troops,  iu 
either  country,  he  may  exped  the  greateft  advantage. 

There  is  no  country  but  prefents  fome  place  proper  for 
forming  ambulcades  ;  hollows  from  which  it  is  eafy  to  tally, 
the  leail  height,  woods,  hedges,  ruins,  vineyards,  Sometimes 
corn-fields,  marfhes  covered  with  reeds,  all  prefent  expe¬ 
dients  to  a  general  who  knows  how  to  take  advantage  of 
them  :  he  muft  only  be  careful  to  place  the  ambuicades  after 
fuch  a  manner  that  they  fhall  not  be  difeovered  by  the  ene¬ 
my’s  parties  ;  and  that  they  are  not  themfclves  difeovered 
by  the  inattention  of  any  of  the  foldier??,  by  noife,  or  by  other 
accidents. 

If  the  ambufeade  confifts  of  huffars  or  dragoons,  the 
horfts  muft  not  be  together  ;  their  neighings  may  prove 
very  prejudicial.  Even  a  peafant,  attra&ed  by  the  baiking 
of  a  dog  or  the  neighing  of  a  horfe,  may  go  into  a  wood, 
difeover  an  ambufeade,  and,  often  induced  by  the  hope  of 
a  reward,  will  go  and  give  the  enemy  information  of  the 
whole.  Every  "perfon  palling  near  an  ambufeade  fhould  be 
flopped,  and  that  without  noife  ;  the  peafants  fhould  be 
tied  to  trees,  and  guarded  by  fentries.  If  the  ambuieade 
is  formed  in  an  hollow  way,  behind  an  high  ground,  or  in 
any  places  whatever,  the  general  muft  caufe  every  body 
that  is  taken  to  be  tied  together,  and  well  guarded. 

The  troops  in  ambufeade  muft  fall  on  all  parties  of  the 
enemy  that  pafs  near  them,  unlefs  w'hen  the  defign  is  to  carry 
off  a  convoy  or  to  attack  a  large  detachment.  It  fhould  in 
that  cafe  continue  filent,  and  let  them  pafs :  but  if  theLe 
parties,  by  making  a  ftridl  examination,  difeover  the  ambu- 
fcade,  as 'there  can  no  longer  remain  any  hope  of  attacking 
the  convpy  or  detachment,  it  fhould  fall  upon  and  endeavour 
to  furround  them,  and,  if  poflible,  take  them  prifoners  ;  and 
if  the  troops  in  ambufeade  are  io  lucky  as  not  to  let  any  of 
the  enemy  efcape,  the  ambufeade  may  remain  in  its  firft 
fituation,  but  always  puriue  Its  firft  objedl,  becaufe  here  will 
be  no  reafon  to  apprehend  the. enemy’s  having  received  in¬ 
telligence  of  it. 

The  troops  in  ambufeade  fhould  attack  thefe  parties 
fword  in  hand,  and  not  with  their  fire  arms,  and,  it  poflible, 
prevent  them  from  nfin  g  theirs.  From  this  manner  of  at¬ 
tacking,  there  will  refult  two  confiderable  advantages  I  he 
firft  is,  that  a  brifk  and  unexpected  attack  aitonilhes,  and 
fearcely  gives  them  time  to  think  ot  their  defence.  1  he 
-fecond  is,  that,  by  firing,  it  is  to  be  feared,  that  if  there  are 
any  other  parties  farther  off  they  will  hear  it,  and  fend  and 
give  notice,  In  chat  cafe,  the  ambufeade  muft  change  fitu- 
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Ofrenfive  ation,  and  place  Itfeif  In  feme  other  part,  bat  not  abandon 
Operations.  -ts  orjgjnaj  project  till  the  tali  extremity,  and  till  there  is  no 
longer  any  hope  of*  fucceeding  other  wife. 

The  lcaft  thing,  as  has  already  been  faid,  may  be  the 
occafion  of  an  ambufeade’s  being  difeovered.  The  lire  of  a 
pipe  may  be  feen  at  a  great  diftance  in  the  night-time  :  be¬ 
sides,  however  fmall  the  number  of  ioldiers  who  fmoke  may 
be,  the  wind  may  carry  the  fmoke  and  the  fmell  of  the  to¬ 
bacco  toward  that  part  where  the  enemy  patroles,  The 
ambufeade  fhould  not  be  cumbered  with  fervants,  or  any 
thing  elfe  that  is  unneceffary  ;  orders  fhould  be  given  that 
the  horfes  are  tied  with  care,  and  that  a  profound  filer.cC  is 
obferved  by  every  body.  As  it  is  very  difficult  for  huflars 
or  dragoons  to  march  without  leaving  marks  behind  them, 
by  which  means  the  road  leading  to  the  ambufeade  may  be 
difeovered,  they  fhould  try  to  enter  it  by  lome  bye- way, 
or  at  leak  by  a?  dry  a  one  as  poffible.  In  order  to  efface 
the  marks  of  the  'horfes  feet,  eight  or  ten  liuffars  or  dra¬ 
goons  may  tie  branches  of  trees  to  their  horfes  tails,  and, 
by  marching  behind  the  detachment,  in  as  large  a  front  as 
the  whole  'body,  will  deftroy  any  marks  that  are  made  :  as 
foon  as  they  fhall  have  entered  the  wood,  they  will  clofe  up 
the  entrance  with  the  fame  branches,  of  which  they  will 
make  a  fort  of  hedge. 

If  the  detachment  intended  to  form  an  ambufeade, 
whether  infantry  or  cavalry,  is  obliged  to  march  upon  a 
high-way,  as  foon  as  it  comes  near  the  place  appointed,  the 
commanding  officer  fhould  detach  a  body  on  before,  with 
orders  to  take  up  the  fame  front  as  the  whole  detachment. 
As  foon  as  it  fhall  have  proceeded  a  quarter  or  half  a 
league,  it  will  return  by  another  way  ;  and  it  fhould  alfo 
make  a  large  circuit,  fo  that  the  enemy’s  parties,  coming 
the  fame  way,  wall  not  perceive  that  they  fhall  be  flopped 
by  any  troops  in  that  place.  This  body  will  rejoin  the 
troops  which  are  in  ambufeade,  by  a  road  the  molt  out  of 
the  ‘enemy's  view,  never  in  a  body,  but  fcattered,  fo  that 
they  may  leave  fewer  marks  behind  them.  Sentries 
fhould  be  concealed  behind  bufhes,  in  the  front  of  the  am¬ 
bufeade,  fo  that  they  may  be  able  to  fee  the  country  and 
ways  about  them,  without  being  feen  themfelves  :  two  or 
three  foldiers  fhould  alfo  be  made  to  climb  into  trees,  in 
order  to  fee  at  a  great  diftance,  and  give  notice  if  they  per¬ 
ceive  any  troops  ;  the  fame  method  muft  be  obferved  with 
regard  to  huffars  or  dragoons. 

Before  the  commanding  officer  enters  the  wood  where  he 
would  form  his  ambufeade,  he  fhould  detach  two  or  three 
pat  roles  to  fcour  it,  for  fea*’  the  enemy  fhould  happen  to 
be  there  in  ambufeade  himlc.lt ;  after  every  part  has  been 
fearched,  the  troops  mull  enter  the  wood,  and  range  them¬ 
felves  according  to  the  order  that  fhall  have  been  given 
them.  The  commanding  officer  will  form  three  bodies  or" 
his  detachment,  and  place  them  at  a  diftance  one  from  ano¬ 
ther  ;  one  will  be  deftined  to  attack  the  advanced  guard, 
the  other  the  centre,  and  the  laft  the  rear-guard.  If  the 
detachment  confifts  of  cavalry,  the  half  of  each  corps  fhould 
be  on  horfeback  ;  no  perfons  fhould  flip  or  pafs  the  feutries 
or  vedettes  under  pain  of  being  declared  deferters.  Du¬ 
ring  the  night,  the  cavalry  fhould  be  mounted,  and  the  in¬ 
fantry  under  arms  :  in  ,the  day-time,  half  thofe  on  foot 
will  relieve  thofe  on  'horfeback  every  three  hours  ;  and  the 
fame  fhould  be  done  with  the  vedettes,  as  well  as  the  in¬ 
fantry  and  fentiies. 

If  the  ambufeade  is  behind  an  height  or  fmall  mountain, 
{entries  muft  be  placed  on  the  top,  lying  cn  their  bellies, 
and  without  hats  :  in  other  refpects  the  fame  difpolitions 
ought  to  be  obferved,  whether  on  the  march  or  for  the  con. 
dueling  of  ambufeades,  always  paying  a  proper  regard  to 
,  circumtianccs  and  the  fituation  of  the  country. 


There  are  divers  methods  of  drawing  the  enemy  into  Offtnfive 
ambufeades.  The  general  commanding  the  army  or  quar-  Operation?, 
ters  fends  out  a  detachment  under  the  command  of  an  in- '  “V—- ^ 

telligcnt  officer,  to  form  an  ambufeade,  at  the  diftance  of 
one  or  two  leagues,  more  or  lefs,  according  as  the  country 
is  fitting  for  thole  fort  of  difpolitions,  or  according  to  the 
diftance  of  the  enemy.  The  general  mull  acquaint  this 
officer,  that  two  hours  after  he  is  fet  out,  he  will  fend  out 
another  detachment,  of  lefs  force,  with  orders  to  go  on  the 
fide  where  the  enemy  is,  to  endeavour  to  meet  him,  and  at 
fir  ft  light  to  make  a  feint  of  charging  him  ;  but,  as  if  find¬ 
ing  him  too  ftrong,  he  will  begin  his  retreat,  dire&ing  it 
toward  the  place  where  the  troops  are  in  ambufeade ; 
furnifhed  with  thefe  inftru&ions  he  will  let  out. 

Then  the  general  will  fend  for  the  officer  intended  to  com¬ 
mand  the  detachment  that  is  to  go  in  iearch  of  the  enemy, 
and  inform  him  of  that  which  is  let  out  to  form  the  am¬ 
bufeade,  and  of  the  place  where  it  is  ;  he  will  order  him  to 
advance  as  near  to  the  enemy  as  he  can,  and  to  draw  him  by 
a  feigned  retreat  upon  the  troops  in  ambufeade. 

Thefe  two  officers  fhould  be  the  only  perfons  informed 
of  the  defign  :  but  neverthelefs  the  commandant  of  the  de- 
itachment  which  is  to  go  towards  the  enemy,  may  commu¬ 
nicate  it  to  the  principal  officers  under  his  command  ;  fo 
that  in  cafe  he  fhould  be  taken  or  killed  in  the  retreat,  he 
that  fucceeds  in  the  command  may  be  able  to  adl  according 
to  the  general’s  intentions.  He  muft  be  particularly  care¬ 
ful,  that  no  foldier,  trooper,  huffar,  or  dragoon,  penetrate 
into  the  defign  of  the  detachment,  as  it  would  then  be  in 
the  power  of  a  fingle  deferter  to  make  the  ambufeade  mif- 
carry.  The  detachment  which  is  to  go  and  feek  the  enemy* 
in  order  to  draw  him  into  the  ambufeade,  ought  to  be  com- 
pofed  of  huffars,  nnlefs  the  country  be  of  fuch  a  nature  that 
infantry  only  is  capable  of  a&ing. 

During  the  time  that  the  huffars  are  gone  before,  endea-. 
vouring  to  draw  on  the  enemy,  the  troops  in  ambufh  will 
be  on  horfeback^  and  waiting  in  filence  for  their  command¬ 
er’s  order  to  go  out  and  charge.  As  foon  as  they  fhall 
have  charged  and  beaten  the  enemy,  for  fear  left  another 
detachment,  at  a  little  diftance  from  that  which  has  been 
beaten,  fhould  come  to  its  aftiitance,  they  will  take  the 
fhortefl  way,  and  march  leiiurely,  but  with  order,  towards 
the  camp  or  the  quarters.  The  detachment  which  drew 
the  enemy  into  the  ambufeade,  muft  iorm  the  rear-guard  of 
it,  and  will  march  (lowly  on,  while  the  reft  of  the  troops 
will  retreat,  conducing  the  prifoners  with  them.  If  the 
enemy  fends  any  luccours,  as  loon  as  the  rear- guard  per¬ 
ceives  them,  it  will  double  its  pace,  but  with  order  ;  there 
will  be  r.o  reafon  to  apprehend  the  enemy’s  coming  too 
brilkly  upon  it,  becaufe  he  will  be  fearful  of  falling  into 
another  ambufeade  :  thus  the  rear-guard  will  retreat  with 
eafe,  and  the  troops  who  conduct  the  prifoners  have  time 
enough  to  reach  the  camp,  without  any  moieftation. 

It  is  on  thefe  occafion s  that  a  man  fhould  know  how  to 
keep  his  courage  within  proper  bounds,  and  be  feniible 
that  flight  is  glorious  :  the  dclpair  oi  an  enemy  that  is  fur- 
prifccl,  and  even  beaten,  is  always  to  be  feared,  when  he  is 
not  entirely  defeated.  A  man  fhould  always  be  content 
with  one  victory,  without  attempting  a  feednd  :  he  may, 
by  purfuing  the  enemy  too  eagerly,  fall  himfelf  into  ambu¬ 
feades  more  dangerous  than  that  he  has  juft  drawn  the  enemy 
into. 

If  there  is  reafon  to  apprehend  that  the  enemy,  having 
notice  from  fome  deferters,  are  coming  iri  full  fliength,  the 
ambufeade  muft  then  change  its  fituation  and  draw  nearer  to 
the  place  from  whence  it  let  out.  This  will  ierve  two  pur- 
poles  ;  lor  fhould  the  enemy  appear  in  force,  the  ambufeade 
will  have  the  ihortcr  way  to  retreat  5  or  it  may  again  happen 
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that  the  enemy,  not  finding  the  ambufeade  in  the  pkeea 
pointed  out  by  the  deferters,  will  imagine  it  to  be  retiied, 
and,  in  that  belief,  will  negled  the  precautions  neeefiary  in 
fueh  a  fituation. 

An  ambufcade  that  is  fuccefsful  may  caufe  the  deftruc- 
tion  of  a  whole  army.  The  example  cited  by  M.  de  Feu- 
quieres,  in  his  Memoirs,  on  that  head,  is  linking.  M.  de 
Luxemburg,  dill  attached  to  the  prince,  took  all  the  bag¬ 
gage  belonging  to  M.  Turenne’s  army,  beeaufe  the  lieu¬ 
tenant  general  who  commanded  the  tfcort  did  not  lorefee 
that  the  enemy,  (hut  up  in  his  lines  or  eireumvallation  be¬ 
fore  Arras,  having  two  armies  near  his  eamp  with  a  defign 
of  attacking  him  in  his  lines,  could  think  of  fending  out  a 
large  detachment  of  cavalry  on  an  tnterprifc  of  fueh  a  fort. 
In  the  mean  time  M.  Luxemburg,  who  was  in  ambufeade, 
within  reach  of  the  column  of  baggage,  feeing  that  the 
lieutenant-general  was  gone  on  before  with  the  head  of  the 
efcort,  imagining  the  baggage  in  fecurity,  marched  fpeediiy 
to  the  head  of  that  column,  whofe  march  he  Hopped,  and 
turned  toward  St  Pol,  where  he  condu&ed  the  whole  bag¬ 
gage  belonging  to  M.  Turenne’s  army,  without  his  know¬ 
ing  any  thing  of  the  matter.  It  is  thus  that,  by  the  negli¬ 
gence  of  an  officer,  and  by  an  ambufeade  feaionably  placed, 
an  army  finds  itfelf  dripped  of  all  its  baggage,  and,  as  may  be 
laid,  not  in  a  condition  of  continuing  the  campaign. 

If  this  lieutenant-general  had  been  provided  with  fpies, 
detachments  in  front  and  on  the  flanks,  thefe  detachments 
would  have  difeovered  the  arrbufeades,  and,  by  the  precau¬ 
tions  ufual  on  fueh  oceafions,  lie  would  h^ve  placed  the 
baggage  of  the  army  in  fafety.  Again,  his  fpies  would 
have  given  him  notice,  that  a  large  body  of  cavalry  was 
detached  from  the  camp  before  Arras,  confequently  he 
would  have  been  upon  his  guard  ;  in  (lead  of  which,  being 
full  of  a  falfe  confidence,  he  marched  as  if  in  a  champaign 
country,  and,  by  this  unpardonable  remiflnefs,  occaiioned 
the  lots  of  the  whole  bsggage.  An  officer  who  commands 
a  detachment  for  any  expedition  whatever,  cannot  poffibly 
take  too  much  care  to  forefee  the  cheeks  that  may  happen 
to  him  *,  if  he  is  beaten,  it  fhould  be  wholly  owing  to  a 
fuperiority  of  force.  He  who,  after  having  taken  all  the 
precautions  poffible,  is  beaten  by  an  enemy  who  has  the 
advantage  of  number,  has  nothing  to  reproach  himfelf  with: 
but  lie  who,  with  ability,  has  neverthelels  negle&ed  certain 
precautions,  and  is  beat  beeaufe  they  v/ere  not  taken,  is 
certainly  culpable  in  the  eyes  of  intelligent  men. 

Sect.  III.  Of  Camps  in  offer  five  JVar. 

To  take  an  advantageous  pofition  for  an  army ;  to  make 
choice  of  a  (pot  that  by  its  fituation  is  flrongly  fecured  ; 
to  eftablifli  a  camp  there,  and  to  be  alfo  able  to  have  the 
army  within  diflance  of  marching  eafily  to  the  enemy, 
without  fear  or  being  molefted ;  in  fhort,  to  throw  inch 
difficulties  in  the  enemy’s  way  as  may  prevent  his  haraf- 
ling  the  army,  is  one  of  the  moll  efiential  branches  of  know¬ 
ledge  for  a  general.  He  who  is  endowed  with  this  talent 
can,  with  an  inferior  army,  not  only  make  head  againft  the 
enemy,  but  alfo  caufe  his  ckfigns  to  nfifearry  ;  fatigue  him 
the  whole  campaign  by  marches  and  counter-marches,  which 
lead  to  nothing  ;  oblige  him  to  remain  inactive,  and  at 
length  draw  him  into  a  favourable  pofition,  where  he  will 
be  morally  fure  or  beating  him.  All  this  was  done  by  M. 
lurtnne  in  1675,  after  having  exhaulled  every  expe¬ 
dient  wherewith'  his  military  knowledge  could  lurmih  him 
to  draw  M.  de  Moutecueuli  into  a  diiadvantageous  poll, 
at  length  itieceeded,  found  an  opportunity  of  attacking  him, 
and  plorioully  fell  at  the  iniiant  victory  declared  itldt  in 
his  favour. 
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Before  a  general  takes  the  field,  he  ought  to  be  very  CfTeufive 
certain  what  number  of  troops  he  ffiall  have,  that  his  ma-^peratIons* 
gazines  both  of  war  and  provilion  are  ready,  as  well  as  the 
waggons,  pontons,  and  all  other  implements  whatever  that 
are  neeefiary  for  an  army  ;  for  events  may  happen  that  it  is 
almoft  impoffible  to  forefee,  and  which  often  alter  the  belt 
concerted  defigns.  But  when  every  thing  is  in  oider,  a  ge¬ 
neral  poflefle^  of  the  neeefiary  talents  can  forefee  the  event 
even  before  taking  the  field  :  he  will  know  beforehand  the 
rr.r.vehes  he  is  to  make,  the  camps  he  is  to  occupy,  and  thofe 
which  the  enemy  will  endeavour  to  feize  in  order  to  oppofe 
his  deigns.  * 

An  offcnfive  war  is  undoubtedly  carried  oh  with  greater 
eafe  in  ail  open  than  in  a  mountainous  country.  But 
whether  in  the  011c  or  in  the  other,  no  fupenority  of  number 
fhould  make  a  general  liegle&ful  of  the  lafety  of  his  troops 
in  their  camp  ;  he  fhould  always  be  affiduous  in  preferving 
the  drifted  order  and  dilcipline  among  them  ;  one  or  two 
checks  are  generally  fuflicicnt  to  difeourage  the  foldier,  and 
take  away  that  confidence  which  he  ought  to  have  in  his 
general :  the  advanced  pods  fhoiud  be  well  guarded,  the 
flanks  feeured,  and  detachments  frequently  fent  out  towards 
the  enemy  ;  for  as  iuccefs  is  infured  by  vigilance  and  care, 
fo  negligence  and  flaek  dilcipline  aie  ruin  to  the  moll  for¬ 
midable  army,  and  entertaining  a  contemptible  opinion  of 
an  enemy  renders  him  more  daring. 

it  is  to  be  obferved,  that  a  camp  ought  never  to  be  fixed 
on  the  banks  of  rivers;  but  a  fuffieient  (pace  fhould  always 
be  left  between  them  and  the  camp,  to  draw  out  the  army 
in  order  of  battle.  If  this  precaution  is  not  taken,  it  may 
happen  that  the  enemy,  encamped  either  near  to  cr  at  a 
didance  from  the  other  fide  of  the  river,  beim?  informed 
of  the  pofition  of  the  army,  will  come  in  the  night  to  alarm 
the  camp,  and  by  a  difeharge  oi  -artillery  and  fmall  arms 
throw  the  whole  camp  into  confuiion,  without  rlfking  the 
lofs  of  a  fingle  man.  For  this  reafon,  a  eamp  fhould  always 
be  placed  at  lead  eight  or  ten  hundred  yards  from  a  river  y 
fo  that  the  guards  may  be  advanced  without  being  expoied, 
and  within  the  circumference  of  the  camp  and  compafs  of 
the  guards  the  army  may  be  fupplied  with  lorage  ior  at  leaft 
four  days,  and  more  if  poffible. 

There  are  feme  frtuations  for  a  camp  which  are  in  ap¬ 
pearance  ft rong,  but  may  notwidifianding  prove  very  dan¬ 
gerous,  if  care  be  not  taken  to  examine  whether  or  not  the 
aimy  can  with  eafe  eome  out  of  it,  to  form  itfelf  in  orier 
of  battle  ;  or  whether  the  enemy  can  prevent  it,  by  block¬ 
ing  up  the  avenues  and  outlets.  If  this  precaution  be  not 
taken,  an  army  may  be  the  means  of  (hutting  itfelf  up  ;  as 
was  done  at  Sentfl  in  1674,  and  by  the  allies  at  Afchv.fLn- 
bpurg  in  1 743. 

The  choice  and  ftrenoth  of  a  camp  depend  on  the  pofi¬ 
tion  of  the  enemy  and  fituation  of  the  country  :  a  general 
fhould  always  avoid  encamping  the  cavalry  in  .a  wood,  and 
fhould  be  particularly  careful  that  the  wings  are  dickered  y 
the  woods  fhould  be  occupied  by  the  infantry,  and  entrench¬ 
ments  thrown  up  in  front,  according  to  the  deii  ns  intended 
to  be  put  in  execution.  If  the  wings  arc  (hekevu'i  by  a 
village,  it  fhould  be  entrenched,  and  infantry  polled  in  it  ; 
and  the  camp  Iheuld  be  covered  by  a  rive’*  as  much  as  pof¬ 
fible,  unit  is  the  intention  is  to  march  towards  the  enemy  ; 
then  ail  the  obfiacles  that  ean  prevent  the  army  coming  up 
with  him  fhould  be  avoided  •».  but  if,  from  iome  liicceflV 3  of 
the  enemy,  or  from  his  fuperiority  of  troops,  the  general 
cannot  determine  upon'  opening  the  campaign  often fivtly, 
he  mu.il  u(e  other  means  to  bring  it  about :  avid  in  the  mean 
time  fhould  ihengthen  himfelf  in  his  camp,  ellablifh  pods 
on  the  banks  ol  the  river,  and  cover  them  by  continual  de¬ 
tachments  oi  light  horie ;  who,  by  extending^  themieives,. 


Will 


Hve  will  prevent  parties  of  the  enemy  from  paffing  to  feiafc  on 
11  ns  the  hind-parts  of  the  camp,  moleft  the  convoys,  and  attack 
the  foragers. 

Whatever  may  be  the  nature  of  the  country,  it  is  often 
neceflary  to  have  corps  detached  from  the  body  of  the  army, 
<to  cover  or  keep  open  a  communication  with  iome  place,  in 
order  to  prevent  the  enemy  from  foraging  too  near  the 
camp  ;  to  preferve  the  forage  ;  to  raife  contributions  at  a 
-diflance  ;  to  occupy  fome  advantageous  poll  ;  to  oblige  the 
enemy  to  divide  his  forces  in  order  to  oppofe  that  body  ; 
to  cover  the  camp  either  in  the  front  or  on  the  flanks,  ac¬ 
cording  to  that  fide  which  is  left  moft  unguarded  and  ex- 
pofed  :  in  a  word,  there  fhould  always  be  continual  detach¬ 
ments  toward  the  enemy,  as  hath  been  the  practice  of  many 
generals,  and  particularly  of  marfhal  Saxe.  The  flrength 
of  this  body  is  to  be  proportioned  to  the  ufe  defigned  for 
it  by  the  general ;  but  it  is  ufually  compofed  of  light  horfe, 
fome  regiments  of  light  infantry,  and  a  brigade  or  two  of 
dragoons.  In  the  end  will  be  feen  what  ufe  fnould  be  made 
of  this  body  ;  but  in  whatever  fituation  it  is  to  be  placed, 
the  communication  between  it  and  the  army  mull  always 
be  kept  open,  that  it  may  at  any  time  be  able  to  -join  it  on 
the  firft  order  ;  and  its  camp  mull  be  fo  chofen,  that  the  ge¬ 
neral  may  always  receive  intelligence  from  it  of  the  lealt 
-  movements  made  by  the  enemy.  See  Plate  DXVIL 

In  every  country,  and  on  every  occafion,  a  camp  is  al¬ 
ways  defective  if  the  wings  are  not  flickered,  or  can  be 
eafily  diftrefled  by  the  enemy  ;  if  the  front  is  not  guarded 
and  the  rear  well  covered  ;  if  the  communications  with 
the  frontier  towns  are  not  fecure  and  eafy  ;  if  there  is  any 
want  of  forage,  wood,  and  water  ;  and  if  there  are  not  de¬ 
tachments  in  front,  to  prevent  the  enemy  from  approach¬ 
ing  the  camp. 

A  general  who  joins  experience  and  ftudy  together,  ought 
to  fee  into  the  intention  of  the  enemy’s  general,  and  judge 
of  his  defigns  by  any  of  his  proceedings,  however  trifling. 
All  thofe  who  are  deftined  to  the  command  of  armies  can¬ 
not  indeed  be  endowed  with  this  quick  and  exadt  eye,  that 
ready  power  of  judging  of  a  good  motion  or  a  good  poli- 
tion  upon  the  fpot.  Some  generals  have  excelled  in  marches, 
others  in  the  pofition  of  camps;  thefe  in  the  arrangement  of 
troops  in  order  of  battle,  thofe  in  their  conduft  in  time  of 
a£lion  ;  others  in  providing  fubfiftence,  others  in  project¬ 
ing  a  campaign.  There  have  neverthelefs  been  iome  of 
thefe  great  men,  whole  genius  and  temper  have  united  and 
carried  all  thefe  qualifications  to  the  greatefl  degree  of  per¬ 
fection  ;  but  the  rarer  thefe  examples  are,  the  more  a  man 
ought,  by  continual  iludy,  to  endeavour  to  augment  their 
number,  and  drive  to  merit  the  honour  of  being  enrolled 
among  thofe  heroes,  the  ornament  of  mankind,  their  coun¬ 
try’s  fupport,  and  their  mallei ’s  glory. 

Sect.  IV.  Of  the  Attack  of  an  Army  on  its  March . 

However  difficult  certain  operations  in  war  may  appear, 
they  are  neverthelefs  not  impracticable  when  a  general  knows 
iiow  to  take  the  neceflary  precautions  for  leffening  thole 
difficulties.  The  attack  of  an  army  on  its  march  feems  to 
be  above  all  reach  of  attempting  ;  whereas  the  fuccefs  of 
iuch  an  attempt  depends  only  upon  knowing  how  to  take 
proper  meafures,  on  choofing  the  ground,  and  on  feizing  a 
favourable  opportunity. 

When  an  army  would  attack  another  upon  its  march,  it 
fhould  endeavour  to  be  beforehand  with  it,  and,  by  the 
means  of  Itolen  marches,  come  up  with  it  before  it  can  know 
any  thing  of  the  matter :  fome  parties  fhould  be  detached, 
who  mull  place  themfelves  in  ambufeade,  -in  order  to  flop 
all  the  comers  and  goers,  fo  that  the  march  and  defigns  of 


the  army  may  be  kept  fecret  from  the  enemy*  Whenever  OfFeufive 
a  general  hath  determined  to  attack  his  enemy,  he  fhould 
fend  off  all  the  baggage,  both  great  or  fmall,  belonging  to 
the  army  ;  and  it  fhould  be  left  in  the  rear  under  a  good 
efcort,  near  enough  to  join  after  victory,  without  the  army’s 
being  obliged  to  wait  three  or  four  days  for  it. 

The  geneial  fhould  be  well  affured  of  the  day  on  which 
the  enemy’s  army  fets  out  ;  of  the  country  through  which 
it  is  to  march ;  whether  it  is  an  open,  mountainous,  or 
woody  country  ;  if  it  is  divided  by  rivers ;  whether  there 
are  many  bridges  to  pafs ;  and  in  how  many  columns  it 
marches  :  he  fhould  alfo  get  all  poftible  information  of  the 
difpofition  of  it.  In  the  thiid  feCtion  of  the  firft  part,  re¬ 
lative  to  the  march  of  an  army  in  aa  open  country,  the  dif- 
poiition  which  it  ought  to  make,  in  caie  it  prefents  its  front 
or  flank  to  the  enemy,  hath  been  laid  down.  The  general 
defigning  to  attack  ought  to  regulate  his  difpofitions  by 
thole  which  the  enemy  hath  taken,  and  which  he  can  only 
know  from  his  fpies ;  but  if  he  cannot  receive  any  informa¬ 
tion  concerning  them,  the  beft  rule  for  him  is  to  iuppofe 
them  good,  and  to  form  his  own  accordingly. 

As  in  the  cafe  of  a  furprife  there  cannot  be  fignals  given, 
without  running  the  rifle  of  the  enemy’s  difeovering  that  he 
is  going  t©  be  attacked  ;  it  is  therefore  neceffkry,  that  every 
general  officer  leading  columns  fhould  have  a  watch,  regu¬ 
lated  by  the  general’s,  fo  as  to  march  all  at  the  fame  time, 
at  the  hour  agreed  on  and  ordered.  The  ancients,  defli- 
tute  of  watches,  regulated  their  motions  by  the  courfe  of 
the  ftars ;  and  it  is,  without  doubt,  on  that  account  that 
Polybius,  Onozander,  JE\ ian,  and  many  others,  exhorted 
military  men  to  the  ftudy  of  aftronomy  :  but  as  it  is  not 
«>ften  that  an  army  marches  by  night,  this  knowledge  would 
be  very  ufelefs  for  an  attack  in  the  day-time  ;  beiides,  the 
fun,  by  which  they  were  aHo  regulated,  could  be  no  way 
ferviceable  to  them,  fhould  tu^  fky  be  overcalt. 

If  the  general’s  intention  is  to  attack  the  enemy’s  army 
in  front,  he  muft  detach  all  his  light  troops,  fuftained  by  a 
large  body  of  cavalry  and  fome  battalions,  with  orders  to 
harafs  the  flanks,  in  order  to  perplex  the  enemy  with  re¬ 
gard  to  the  real  attack.  It  is  impoffible  to  give  the  enemy 
too  many  falfe  alarms  with  regard  to  what  is  really  defign¬ 
ed  :  the  huflars,  from  their  readinefs  in  retreating,  and  their 
quicknefs  in  palling  from  one  fpot  to  another,  are  the  fit- 
teft  troops  for  thefe  fort  of  expeditions.  The  fame  rule 
ought  to  be  obferved  if  the  real  attack  is  defigued  to  be 
upon  the  flank  ;  then  the  falfe  attacks  fhould  be  upon  the 
front.  In  Santa  Cruz  may  be  feen  the  difpofitions  which 
lie  has  made  to  attack  an  army  on  its  march. 

Stratagem,  and  the  means  of  furpriflrig  an  army,  are  al¬ 
lowable  in  war,  provided  treachery  is  avoided.  Whilll  the 
law  of  nations  is  not  infringed,  fuccefsful  flratagems  add 
luftre  to  the  genius  of  the  general ;  but  there  is  no  pro- 
feffion  in  which  redlitude  of  mind  is  more  neceflary  than  in 
that  of  war. 

In  order  to  carry  on  a  furprife  by  ftratagem,  one  of  the 
moft  certain  methods  is,  to  calculate  what  time  is  neceflary 
for  the  army  to  arrive  at  day- break  near  the  road  by  which 
the  enemy  is  to  pafs,  fo  as  to  be  able  to  examine  the  coun¬ 
try,  and  make  the  neceflary  difpofitions  for  the  attack.  In 
an  open  country  the  army  may  be  concealed  behind  corn, 
or  behind  a  riling  ground.  Prince  Eugene,  in  1702,  after 
the  battle  of  Croflolo,  having  gained  fome  days  march  of 
the  king  of  Spain,  polled  himfelf  between  the  Zero  and  the 
Po.  He  fo  well  concealed  his  army  behind  the  bank  of 
the  Zero,  that  the  combined  army  of  France  and  Spain, 
which  was  on  its  march,  and  ready  to  enter  into  its  camp, 
was  obliged  to  range  itfelf  in  order  of  battle,  and  to  fight, 
without  having  fcarcely  time  to  make  any  difpofition. 
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in?  of  troops :  but  as  it  is  to  be^fuppo.ed  the  ^  ;;  whether  they  are  well  difeiplined  or  not ;  whether  they  are 

compofed  of  one  or  of  many  nations  ;  the  quality  of  the 
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^nced  guard  will  be  advanced  at  leaft  a  hair  or  three  quar- 
ters  of  a  league,  to  fcour  the  country  ;  therefore,  if  the 
^eueral’f,  deflgn  is  to  attack  the  enemy’s  flank,  he  mu  ft 
r refen t  feme  cavalry  and  huflars  in  the  front  of  the  ene- 
.ir.y’s  army,  fo  as  to  engage  his  attention.  Some  infantry 
fhould  be  placed  in  the  woods,  in  the  rear  of  thefe  troops, 
in  order  to  fuftain  them  :  this  cavalry  and  the  huflars  fhould 
retire  in  proportion  as  the  advanced  guard  advances,  in  or¬ 
der  to  induce  the  enemy  to  believe  they  are  not  fufficiently 
ftroiiT,  and  that  the  reaion  of  their  advancing  was  only  to 
examine  the  march  of  the  army.  As  foon  as  the  enemy 
Hi  all  have  reached  the  place  agreed  on  by  the  generals  lead¬ 
ing  columns  that  are  to  attack,  the  body  of  inlantry  that 
is  in  ambnfeade  in  the  wood,  the  number  of  whofe  columns 
fhould  be  regulated  according  to  the  fituation  of  the  coun¬ 
try,  will  march  filcntly,  and  near  enough  to  the  enemy, 
and  will  charge  him  with  bayonets,  without  giving  him 
time  to  recover  himielf  t  during  this  attack  the  cavalry, 
dragoons,  and  huflars,  who  keep  the  enemy’s  front  in  awe, 
will  charge  the  troops  who  have  pafled  the  wood  and  fpread 
themfelves  over  the  plain.  Thefe  troops  of  cavalry  muft  be 
fuftained  by  the  infantry  which  was  in  their  rear  in  the 
wood,  and  which  fhould  be  furnilhed  with  cannon.  Thefe 
two  attacks,  made  one  after  the  other,  but  at  fome  fmall 
diftance  of  time,  will  render  the  enemy  doubtful  with  re¬ 
gard  to  the  difpofitions  he  is  to  make  ;  he  will  be  unde¬ 
termined  where  to  fend  affiftance,  as  the  cannon  which  lie 
will  hear  at  the  head  will  induce  him  to  believe  that  attack 
the  real  one :  he  will  fly  to  that  part,  and  will  confequently 
weaken  the  flank,  which  is  defigned  to  be  attacked  by  all 
the  infantry.  By  this  diverfion  the  flank  will  with  greater 
cafe  be  broken  through,  and  the  enemy  taken  in  rear :  the 
enemy  thus  furrounded,  and  nnding  himfelf  between  two 
fires,  cannot  avoid  being  beaten. 

It  is  more  difficult  to  form  ambufeades  in  an  open  coun¬ 
try,  particularly  for  a  whole  army,  unlefs  it  fhould  find  a 
bank  like  that  at  Zero  ;  then  the  general  fhould  confider 
whether  or  not  the  attack  of  the  army  on  its  march  is  prac¬ 
ticable.  If  the  general  by  his  fuperioiity  can,  without- 
weakening  himfelf,  divide  his  army,  and  find  means  to  con¬ 
ceal  it,  he  will  attempt  the  attack,  provided  that  each  de¬ 
tached  body  is  polled  before  the  enemy  has  begun  his  march, 
and  that  they  can  all  join  on  the  firft  order,  without  a  pof- 
fibility  of  being  cut  off  or  finding  any  obftacle  to  prevent 
their  marching  up  to  the  enemy :  but,  in  order  to  a  greater 
certainty  of  fucceis,  thefe  firft  difpofitions  being  made,  great 
exa&nefs  in  giving,  and  diligence  in  the  execution  of  the 
orders,  is  neceffary  ;  each  feparate  body  fhould  charge  at 
the  fame  time,  and  at  different  parts.  But  as  the  attack 
may  prove  unfuccefsful,  whether  owing  to  the  good  difpo- 
fition  of  the  enemy,  or  whether  becaufe  the  attacks  were 
not  made*  together  or  executed  with  equal  vivacity,  it  is  ne- 
cefiary  that  the  general  fhould  have  provided  for  a  retreat, 
and  that  the  officers  commanding  different  bodies  fhould 
know  after  what  manner  and  from  what  part  it  is  to  be¬ 
gin.  For  The  greater  fecurity,  the  general  officers  ought 
to  communicate  their  inftruftions  to  the  commanding  of¬ 
ficer  of  each  body  compoftng  that  which  they  command, 
fo  that  at  the  time  of  the  attack  or  of  the  retreat,  they 
may  inftantly  comprehend  the  meaning  of  whatever  they  are 
ordered  to  perform. 

If  the  army  intending  to  attack  the  enemy  on  his  march 
is  weaker,  or  equal,  either  in  number  or  in  the  nature  of 
the  ttoops,  it  is  then  only  the  fituation  of  the  country,  and 
the  facility  with  which  the  enemy  may  be  furprifed,  that 
ihould  determine  the  attempt  of  this  grand  enterprife.;  the 


troops  to  be  attacked  ;  and,  in  (hurt,  tlie  genius  of  their  ge 
neral,  are  circumftances  by  which  the  attacking  or  not  at¬ 
tacking  fhould  be  decided.  It  is  impoffible  to  be  decifive 
uoon  thefe  circumftances,  which  depend  entirely  upon  the 
ground,  upon  the  vigilance  of  the  enemy’s  general,  upon  the 
order  which  he  caufes  his  troops  to  obferve  in  their  march, 
and  in  fhort  linon  the  troops  under  his  command.  A  general, 
at  the  head  of  a  well-difciplined  army,  compofed  of  veterans 
and  o-ood  ^eneial  officers,  will  undertake  and  execute  de¬ 
fies  which  he  would  not  even  dare  think  of  with  a  new- 
raifed  army,  however  numerous  :  it  is  alfo  very  difficult 
to  furprife  a  vigilant  general,  who  is  befides  a  good  lol- 
dier,  and  who  is  alio  affifted  by  the  counfels  of  able  and  in¬ 
telligent  officers.  .  t  .  , 

A  general  fhould  alfo  be  guided,  in  attacking  the  enemy 
on  a  march,  by  the  country  and  the  nature  of  the  troops  of 
which  his  army  is  compofed.  If  the  enemy  marches- through* 
an  open  country,  and  the  general  is  equal  to  him  in  infan¬ 
try  but  fuperior  in  cavalry,  he  fhould  make  no  hefitat«on  m 
attacking  him;  but  if  the  country  is  woody  or  mountain¬ 
ous,  and  the  enemy’s  army  is  more  numerous  in  cavaliy  than 
infantry,  the  genial  has  ftill  the  fame  advantage  with  a 
fuperiority  of  infantry  ;  becaufe  the  enemy’s  cavalry  m  thole 
kind  of  countries  is  unable  to  aft  againft  infantry  ;  and  tlie 
infantry  alfo  which  the  enemy  may  have  will  never  be  fut- 
ficiently  ftrong  to  maintain  itfelt  upon  the  heights  againft. 
forces  fo  fuperior  :  and  if  the  heights  ate  forced,  there  can 
be  no  doubt  of  the  enemy’s  being  beaten,  of  his  cavalry 
being  ruined  and  crufhed  to  pieces,  or  that  his  retreat  will 
be  attended  with  great  difficulty,  and  that  he  will  lofc  the* 
greater  part,  if  not  the  whole,  of  his  army. 

Sect.  V.  Of  the  Attack  of  entrenched  Camps . 

T  ie  principles  of  war  among  all  nations  and  in  all  times- 
have  been  ftill  the  fame  ;  but  the  little  experience  of  the 
early  ages  of  the  world  would  not  permit  thofe  principles  ta 
unfold  themfelves,  as  they  have  fince  done,  and  to  which  it 
is  owing  that  new  expedients  both  for  attack  and  defence, 
have  been  difeovered. 

What  a  fenfible  difference  is  there  in  the  military  art, 
fuch  as  it  at  prefent  is,  compared  with  that  of.  which  the 
rules  aie  handed  down  to  us  by  Onozander*  Vigetius,  the 
emperor  Leo,  Frontinus,  .ffiffian,  and  many  others  ?  The 
towns,  in  their  times,  had  no  other  defence  than  walls, 
raifed  at  a  great  charge,  flanked  at  little  diftances  with 
towers,  and  a  large  ditch  in  front ;  it  is  true  that  the  little 
force  of  their  weapons  contributed  much  to  the  advantages 
of  their  fortifications.  Their  entrenched  camps  had  only 
a  large  ditch  with  fome  waggons  placed  behind  it ;  and 
whenever  the  ancients  were  willing  to  pra&iie  all  the  art 
at  that  time  known  in  war,  they  furrounded  the  camp  with 
walls,  in  the  lame  manner  as  they  did  their  towns,  with 
towers  at  little  diliances.  Of  this  kind  was  Pompey’s  camp 
at  Dyrachium  in  Epirus,  the  plan  of  which  is  given  in  the 
marfhal  de  Puyfegur’s  Arc  of  War  :  the  wall  by  which  it 
was  furrounded  was- 15,000  paces. in  extent. 

The  emperor  Leo  was  unacquainted  with  any  other  me* 
thod  of  entrenching  a  camp,  than  by  heaping  fafcines  to¬ 
gether,  putting  trees  upon  one  another,  and  potting  advan¬ 
ced  guards.  .  ,  .  , 

The  experience  which  hath  been  fince  acquired,  hath, 
without  increafing  the  labour,  rendered  the  'works  of  places- 
ftronger.  and  safer  to  be  defended  ;  the  bbour  of  the  en* 
2  '  treuchmcntfi- 
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Offcnflvs  trenchmcnta  for  camps  hath  been  fhorter.ed  ;  they  have 
Operation?.  taken 

a  new  form  ;  and  being  conftrudfed  upon  the  fame 
princio!cs  as  the  fortifications  of  towns,  they  are  become 
more  difficult  to  be  forced  (fee  Part  L  fe6L  vi.).  By  this 
fame  experience  the  means  of  attacking  than  hath  been  dif- 
eovered  ;  and  in  proportion  as  offenfive  weapons  have  chan¬ 
ged,  and  are  become  more  powerful,  the  fyftem  of  fortifica¬ 
tion  has  been  new- modelled. 

Let  an  army  be  fuppofed  entrenched  behind  lines  where 
art  and  na  ure  are  both  joined;  whofe  flanks  are  fuftained 
and  fecured,  furniflied  with  troops  and  artillery  alonr  the 
whole  front,  with  more  troops  behind  to  fuftain  thofe  which 
line  the  lines.  The  general  who  would  attack,  ought  firft 
to  furvey  the  fituation  of  the  lines  himfelf,  and  as  much 
as  poffible  the  enemy’s  difpofition  ;  he  fhould  examine  the 
conitrubtion  of  the  lines,  how  they  are  fnpported,  their  ex¬ 
tent,  and  whether  the  foil  is  firm  or  light.  As  foon  as  he 
fh?.ll  be  perfectly  acquainted  with  thefe  circuinflances,  he 
may  form  his  plan  of  attack,  and  canfe  his  army  to  march 
in  as  many  columns  as  there  are  attacks  to  be  made  ;  but 
lie  fhould  endeavour  as  much  as  poffible  to  occupy  the 
whole  front  of  the  enemy,  in  order  to  prevent  him  from 
fending  a fii fiance  to  thofe  places  where  the  attack  will  be 
brifkeft.  The  head  of  each  column  fhould  be  well  furniflied 
with  artillery  ;  and  as  foon  as  it  fhall  be  within  difiance  of 
cannonading  the  lines  with  effedl,  it  fhould  keep  up  a  briflc 
and  continual  fire  for  the  fpace  of  an  hour  at  leaft,  fo  as 
to  beat  down  the  earth  of  the  parapet,  and  tumble  it  into 
the  ditch,  which  will  in  fome  meafure  render  the  paffage 
of  it  lefs  difficult  for  the  troops.  The  time  of  the  attack 
fhould  be  an  hour  before  day,  fo  that  the  canr.on  may  have 
fired  before  the  enemy  fhall  know  where  to  dire£t  his  artil¬ 
lery  :  after  every  difeharge,  the  fituation  of  the  cannon 
fhould  be  changed  either  to  the  right  or  the  left,  in  order 
to  deceive  the  enemy’s  gunners,  and  prevent  their  knowing 
where  to  dire&  their  pieces.  If  there  fhould  be  any  height 
within  proper  difiance,  the  cannon  fhould  be  planted  upon 
it:  if  the  cannon  can  be  brought  to  crofs  each  other  upon 
the  lines,  the  artillery  will  then  have  a  very  great  effedh 

The  infantry  fhould'  follow  the  artillery,  furniflied  with 
hurdles,  plarks,  fafeines,  pick-axes,  and  (hovels;  the  fafeines 
will  ferve  to  fill  up  the  wells,  if  there  are  any,  before  the 
ditch  ;  or  if  there  are  no  wells,  they  will  fill  up  the  ditch, 
and  the  hurdles  will  be  thrown  over  them.  The  cavalry 
fhould  be  formed  in  two  lines  in  the  rear  of  the  infantry, 
in  order  to  fufiain  it.  The  general  fhould  endeavour  to 
find  fome  ridges,  to  conceal  the  cavalry  from  the  enemy  ; 
but  fhould  there  be  none,  it  muft  be  placed  at  fuch  a  dis¬ 
tance,  as  not  to  be  expofed  to  the  cannon  of  the  lines  ;  for 
fhould  it  be  placed  too  near,  it  will  very  foon  be  defiroyed, 
without  having  it  in  its  power  to  be  of  any  fervice.  In  the 
beginning  of  an  attack  of  lines,  the  cavalry  cannot  be  of 
any  affiflance,  and  cannot  even  add  till  the  infantry  hath  pe¬ 
netrated  in  lome  part.  It  would  therefore  be  utelcfs  to 
caufe  it  to  advance  too  near,  provided  it  is  within  reach  of 
marching  readily  when  the  infantry  has  paffed,  and  hath 
made  a  paffage  large  enough  for  it,  by  beating  down  the 
lines  and  filling  up  the  ditch ;  the  cavalry  then  will  have 
no  more  to  fear  from  the  cannon  of  the  lines,  becaufe 
the  enemy’s  attention  will  be  more  engaged  with  endea¬ 
vouring  to  rcpulfe  the  infantry,  than  with  firing  upon  the 
cavalry.  As  foon  as  the  lines  have  been  beaten  down,  and 
the  enemy  thrown  into  confufion,  the  infantry  fhould  march 
refoiutely  and  together ;  and  fhould  take  care  to  leave  room 
for  the  artillery,  fo  that  it  may  advance  at  the  fame  time, 
and  continue  its  fire.  The  attack  fhould  be  made  by  the 
grenadiers,  luftained  by  the  piquets  :  they  will  protect  the 
foldiers  who  fill  up  the  wells  and  the  ditch ;  and  as  foon  as 
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they  find  an  opportunity  of  paffing,  they  will  endeavour  to  OffenfiVe 

get  over  the  entrenchments,  fuftained  by  the  whole  in-  pPc^tions 

fantry  of  the  column,  which  ^will  then  be  difenenmbered  "JL“" 

of  the  fafeines,  hurdles,  &c.  in  order  to  drive  the  enemy 

from  his  lines.  As  foon  as  there  are  foldiers  enough  upon 

the  lines  to  bear  the  refiftence  of  the  enemy,  the  foldiers 

who  have  the  fhovels  and  pick  axes,  and  who  ought  to  be. 

lafi,  will  finifh  the  filling  up  of  the  ditch  by  beating  down 

the  parapet  of  the  lines,  and  making  an  opening  fufficient 

for  the  paffage  of  a  fquadron  in  order  of  battle.  Then  the 

whole  infantry  of  the  column  that  has  broke  through,  will 

pals  and  divide  into  two  parts,  to  let  the  cavalry  pafs,  which 

will  form  under  the  cover  of  the  fire  of  the  infantry,  and 

will  not  attack  the  enemy’s  cavalry  till  it  fhall  have  collected 

its  whole  force  together. 

If  one  of  the  attacks  fueceeds,  on  the  firft  news,  which 
will  foon  be  fpread  throughout  the  army,  all  the  troops  at 
that  time  ought  brifldy  to  attack  the  whole  front  of  the 
line,  in  order  to  employ  the  enemy,  and  prevent  his  fend¬ 
ing  affiftance  to  that  part  that  is  forced.  The  referve, 
which  is  compofed  of  infantry  and  cavalry,  ought  to  join 
the  troops  that  have  broke  through  the  lines,  to  fuftain  the 
cavalry  which  is  charging  that  of  the  enemy,  and  cannot 
be  fuftained  by  the  infantry  who  paffed  firft,  becaufe  it  is 
employed  in  taking  the  enemy  in  flank  to  the  right  and 
left.  In  this  fituation,  when  the  referve  and  all  the  cavalry 
which  followed  the  column  that  hath  paffed,  and  to  which 
others  may  yet  be  joined  fhall  have  pafied,  it  fhould  attack 
the  enemy;  if  it  is  repulfed,  it  can  never  be  to  any  great 
difiance,  becaufe  it  has  infantry  behind  it,  to  fuftain  it,  and 
by  its  fire  to  flop  the  enemy.  If  the  lines  are  forced  by 
many  columns,  the  fuccefs  and  alfo  the  defeat  of  the  enemy 
will  be  thereby  rendered  more  certain. 

When  the  duke  of  Savoy  and  prince  Eugene,  ftill  en¬ 
camped  between  the  town  of  Pianeza  and  la  Venerie,  in 
i  706,  marched  to  attack  the  lines  of  the  Trench  army  that 
befieged  Turin,  they  canfed  their  armies  to  march  in  eight 
columns  ;  the  infantry  formed  the  advanced  guard,  the  ar¬ 
tillery,  diftributed  by  brigades,  marched  at  the  head  be¬ 
tween  the  columns,  the  cavalry  was  behind  in  fix,  and  out 
of  reach  of  cannon-fhot. 

The  difpofition  of  marfhal  de  Coigny  in  1744?  in  order 
to  attack  the  lines  of  Wiffembourg,  of  which  the  enemy 
were  in  poffeffion,  was  fimilar  to  this,  except  that  the  whole 
of  his  army  had  not  time  to  get  up;  but  as  the  moments  were 
precious,  he  did  not  wait  for  it.  The  army  which  c  .me 
from  Landau  divided  itfelf  into  four,  which  formed  the  four 
attacks;  one  of  which  was  at  Wiffembourg,  the  other  at 
the  mill  between  that  town  and  the  village  of  Picards,  the 
third  at  the  village  of  Picards,  and  the  laft  was  made  above 
that  village,  which  was  entrufted  to  the  Heffian  troops, 
plis  cavalry,  which  was  behind,  paffed  after  the  infantry 
had  broke  through  the  lines  ;  but  the  enemy  were  then 
almoft  either  killed  or  taken,  and  thofe  who  could  fave 
themfelves,  retired  to  Lautrebourg.  where  their  army  had 
aflembled  after  having  paffed  the  Rhine.  It  is  difficult  to 
determine  which  is  nioft  to  be  admired,  whether  the  gene¬ 
ral’s  difpofition,  the  quicknefs  and  exa&nefs  of  his  eye,  and 
his  coolnefs  in  a  circumftance  fo  delicate,  or  the  courage 
of  the  French  troops,  who  iorced  thefe  lines  in  lefs  than 
two  hours. 

As  foon  as  the  enemy  is  beat  and  abandons  his  lines,  he 
mull  be  puifued.  but  with  precaution.  The  vivacity  with 
which  he  fhould  be  purfued  depends  upon  the  order  with 
which  he  retires  :  if  it  is  an  open  country,  the  general  may 
follow  him  fo  long  as  he  fees  all  clear  before  him  ;  but  if 
the  country  is  divided  with  defiles  and  woods,  it  would  by  * 

no  means  be  prudent  for  him  to  engage  himfelf  in  them. 
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offenGve  for  fear  of  any  ambnfcades  being  placed  there  by  the  enemy, 

O]  orations.  jn  older  to  fecure  his  retreat:  neverthelefs,  the  general 
*i_l  v  fhould  endeavour  to  make  the  moil  of  his  vi&ory,  and  fhould 
never  be  content  to  win  a  battle  by  halves  ;  at  lcail  it  fhould 
be  carried  fo  far  as  to  make  the  enemy  fenfible  of  his  lofs, 
and  of  rendering  him  incapable  of  continuing  openly  in  the 
held. 

But  if  the  army  that  attacks  the  lines  flionld  be  unable 
to  force  them,  after  many  repeated  attacks,  and  if  the  geneial 
perceives  that  his  troops  are  difeouraged,  he  ihould  imme¬ 
diately  retire.  If  the  retreat  is  made  over  an  open  country, 
he  ihould  begin  it  by  marching  off  the  cannon,  the  infantry 
next,  and  the  cavalry  will  form  the  rear-guard  in  two  or 
three  lines;  the  huffars  and  dragoons  will  be  upon  the  flanks 
of  the  cavalry  :  if  there  are  any  defiles  or  woods  to  pais 
through,  the  general  fhould  leave  fome  infantry  at  the  en¬ 
trance  of  them,  to  fuilain  and  prote&  the  cavalry,  which 
will  retreat  by  files.  If  the  enemy  is  in  full  ilrength,  the 
general  fhould  leave  fome  field  pieces  with  the  infantry  that 
is  polled  at  the  entrance  of  the  woods  and  defiles,  which 
will  certainly  ilop  the  enemy’s  impetuofity  :  if,  on  the  con¬ 
trary,  the  enemy  purfues  the  army  with  only  a  tew  troops, 
it  will  be  proper  to  charge  him  if  he  approaches  too  near. 

In  this  difpofition  an  army  may  retreat  eafily,  provided  that 
order  is  obferved,  and  the  movements  not  made  with  too 
much  precipitation. 


R. 


Sect.  VI.  Of  the  Attack  of  a  Convoy . 

The  fame  motive  that  ought  to  oblige  a  general  to  prac- 
tife  every  refotirce  of  art,  in  order  to  condufl  the  efcort  of  a 
convoy  in  fafety,  fhould  alfo  induce  him  to  ufe  the  fame  ex¬ 
pedients  to  carry  off  the  enemy’s  fubfiilence  ;  for  to  deprive 
him  of  the  means  of  fubfifting,  is,  in  reality,  to  overcome 
him  without  fighting. 

An  advantageous  method  for  attacking  a  convoy  is,  by 
forming  three  attacks,  one  real  and  two  falfe.  Thofe  at¬ 
tacks  are  called  real  which  the  troops  make  with  vigour  and 
in  full  flrer.gth,  and  when  their  charging  is  provided  for  and 
determined  ;  the  falfe  ones  are  when  the  enemy’s  intention  is 
only  to  keep  back  the  enemy,  and  prevent  his  fending  abid¬ 
ance  to  the  troops  that  are  really  attacked. 

Thefe  attacks,  true  or  falfe,  are  determined  by  the  fitua- 
tion  of  the  country,  and  in  proportion  to  the  degree  of  eafe 
with  which  the  convoy  may  be  turned  from  the  road  it  is  in  ; 
that  is,'  if  the  general  ihould  meet  with  an  avenue  near  the 
advanced  guard,  which  will  draw  the  £nemy  fome  diilance 
from  his  main  body,  and  which  alfo  leads  to  that  of  the 
troops  which  attack,  it  is  at  that  part  the  real  attack  fhould 
be  made :  if  this  avenue  is  found  at  the  rearguard,  the  two 
falfe  attacks  ihould  be  made  at  the  advanced  guard  and  at 
the  centre,  fuppofing  there  is  an  opportunity  of  attacking 
the  centre.  Thefe  falfe  attacks  ought  to  be  fufficiently  nu¬ 
merous  in  troops,  to  be  able  to  employ  the  enemy,  without 
running  a  hazard  of  being  beaten,  and  to  prevent  his  fending 
abidance  to  other  parts. 

If  the  troops  defigned  to  attack  the  convov  are  fufficient¬ 
ly  numerous,  although  divided  into  three  bodies,  to  attack 
every  part  at  the  fame  time  with  equal  vigour,  the  fuccefs 
will  theieby  become  more  certain.  The  efcort  of  a  convoy 
is  often  more  numerous  than  the  troops  which  attack  it ;  but 
it  being  certainly  weakened  by  the  divifion  it  is  obliged  to 
make  in  order  to  guard  the  whole  length  of  the  convov,  the 
troops  which  attack  have  greatly  the  advantage,  although 
inferior  in  number,  bccanfe  thole  which  they  attack  cannot 
fend  afliftance  to  the  parts  attacked,  efpecially  if  attacked 
on  all  tides. 

If  the  road  is  wide  enough,  and  there  is  room  for  a  war- 
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gon  to  turn,  the  general  fhould  rather  choofe  to  attack  the  Offer, fi 
advanced  and  rear  guards  than  the  centre,  to  prevent  the°Pera  i 
enemy’s  faving  any  of  the  waggons  belonging  to  the  rear-  >r" 
guard,  which  will  undoubtedly  be  the  cafe,  if  only  the  ad¬ 
vanced  guard  and  centre  are  attacked.  If  the  road  is  fo 
narrow  that  the  waggons  cannot  turn  about  in  order  to  go 
back,  the  general  Ihould  attack  the  advanced  guard,  and  em. 
ploy  the  centre  and  rear-guard  as  much  as  poifible. 

A  convoy  may  alfo  be  attacked  at  the  opening  of  a  de¬ 
file  into  a  fmall  plain  ;  then  it  is  again  the  advanced  guard 
that  the  general  fhould  attack,  though  he  fhould  alfo  con¬ 
trive  to  have  the  rear-guard  attacked  at  the  fame  time.  The 
troops  in  the  centre  will  be  confufed,  and  not  know  where 
to  fend  alfiftance,  becaufe  they  will  hear  firing  both  in  front 
and  rear  ;  neverthelefs,  the  general  fhould  defer  charging 
till  part  of  the  waggons  are  pafied,  and  the  troops  of  the 
centre  are  flill  on  this  fide  the  defile.  An  attack,  when 
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unforeseen,  brifk,  and  fudained,  can  never  fail  of  fuceeeding, 
particularly  when  the  troops  attacked  are  fo  divided  as  not 
to  have  it  in  their  power  to  aflifl  each  other ;  and  if  the 
whole  convoy  is  not  taken,  there  is  almofl  a  certainty  of 
taking  a  great  part  of  it,  or  at  leafl  of  fetting  it  or*  fire,  and 
hamftringing  the  horfes,  if  there  is  not  time  to  carry  them 
off. 

The  fuccefs  of  thefe  attacks  partly  depends  upon  the 
choice  of  thofe  places  where  the  troops  which  are  to  fall 
upon  the  convoy  are  placed  in  ambufe&de  ;  the  mod  fecure 
are  thofe  which  are  lead  liable  to  the  infpedtion  of  the  ene¬ 
my’s  parties.  It  is  fufficient  to  have  fentries  upon  the  tops 
of  the  hills,  fo  that  they  may  fee  into  the  roads,  and  give 
notice  when  the  convoy  is  near  the  place  appointed  for  the 
attack  :  then  the  troops  charged  with  the  attack  of  the.rear- 
guard,  having  nothing  more  tb  apprehend  from  being  dis¬ 
covered  by  the  enemy’s  parties,  may  draw  near  the  entrances 
of  the  avenues. 

If  the  ambufeade  is  difeovered,  the  condu£l  which  ought 
to  be  obferved  by  the  troops  compofing  it  depends  entirely 
upon  their  force  and  that  of  the  efcort  ;  neverthelefs,  even 
when  they  are  weaked,  the  attack  fhould  be  attempted, 
which,  if  unfuccefsful,  will  at  lead  have  retarded  the  march 
of  a  convoy,  for  want  of  which  the  enemy  may  be  greatly 
diftreffed.  A  general  never  rifks  much  in  attacking  a  con¬ 
voy  ;  the  objedl  of  the  officer  Commanding  the  efcort  being 
to  condudl  it  in  fafety,  and  to  avoid  fighting  :  it  is  the  fame 
with  the  efcort  of  a  convoy  as  with  a  chain  of  forage, 
the  end  of  which  is  only  to  complete  it  ;  and  confequently 
the  troops  charged  with  them  will  rather  be  attentive  to 
execute  the  orders  which  have  been  given  them,  than  to  pur- 
fue  the  enemy,  although  beaten  and  driven  back. 

When  a  convoy  marches  through  an  open  country,  there 
fhould  be  many  ambuicades  formed :  an  enemy  is  lefs  ap- 
prehenfive  in  an  open  country,  becaufe,  feeing  all  before 
him,  his  fearches  become  the  lefs  exadl,  in  proportion  as  the 
country  is  unfavourable  for  troops  to  form  ambufeades  ;  ne¬ 
verthelefs,  a  general  may  always  find  fome  hollows,  heights, 
or  places  of  the  fame  nature,  where  troops  may  be  conceal¬ 
ed.  As  foon  as  the  convoy  {hall  be  arrived  at  the  place  fix¬ 
ed  on  tor  the  attack,  the  general  fhould  fall  upon  the  ad¬ 
vanced  and  rear-guards,  in  order  to  take  in  the  whole,  and 
to  induce,  if  poifible,  the  troops  in  the  centre  to  divide 
themielves,  to  run  to  their  abidance  ;  then  the  third  ambuf¬ 
eade  mud  ihow  it i elf,  and  attack  the  centre,  and  endeavour 
to  divide  the  convoy,  before  the  commandant  of  the  efcort 
has  had  time  either  to  park  it  or  double  it  up.  If  the 
general  fuedeeds  in  dividing  the  convoy,  and  if  the  trot>p3 
in  the  centre  of  the  efcort  are  beaten  and  bioke,  he  fhould* 
detach  fome  infantry,  cavalry,  and  huffars,  in  puriuit  of 
them ;  the  remainder  mufl  be  divided  into  two  parts,  in  or- 
4  Z  der 
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der  to  attack  the  trcops  lining  the  convoy 
they  mult  join  thofe  who  attack  the  advanced  and  rear¬ 
guards.  The  troops,  when  re-united,  ought  to  make  thi3 
attack  with  vigour,  and  entirely  determine  the  defeat  of 
the  efcort,  and  confequently  the  taking  of  the  convoy. 

A  convoy  that  is  divided  is  half  taken,  as  loon  as  the 
detachment  of  the  centre  is  beaten  ;  becaule  the  vidori- 
ous  troops  can  be  divided,  and  part  fent  in  purfuit  of  the 
body  that  is  beaten,  and  the  other  part  employed  to  rein¬ 
force  thofe  who  hill  meet  with  refinance  ;  whereas,  if  only 
one  part  is  attacked,  that  which  is  not  attacked  can  readily 
fend  affiftance,  efpecially  in  an  open  country,  where  there  is 
nothin;r  to  prevent  either  cavalry  or  infantry  from  acting, 


arid  being  a  mutual  affiftance  to  each  other. 


A  general  who  would  attack 


a  convoy  never  runs  any 
hazard  by  dividing  his  troops,  in  order  to  divide  thofe  of 
the  enemy  :  the  more  the  troops  of  an  efcort  are  divided, 
with  the  greater  eafe  will  they  be  beaten.  An  officer  who 
would  attack,  fhouldknow  the  ftrength  of  the  efcort,  in  or¬ 
der  to  regulate  the  number  of  his  troops  by  the  enemy’s, 
and  to  be  proportionably  ftronger.  He  who  is  attacked, 
being  ignorant  of  his  enemy’s  force,  and  being  charged  on 
all  fides,  is  at  a  lofs  where  to  fend  affiftance,  and  how  to 
take  care  of  every  part  :  he  who  attacks  by  the  knowledge 
he  fhould  have  of  the  country,  is  enabled  to  poft  his  troops 
after  fuch  a  manner  as  to  employ  all  thofe  belonging  to  the 
enemy,  without  weakening  himfelf.  The  troops  which  at¬ 
tack  have  certainly  great  advantages,  becaufe,  in  dividing 
them,  they  are  ftill  ftronger  than  the  body  attacked  ;  and 
then  they  can  choofe  the  place  moft  favourable  for  the  at¬ 
tack:  whatever  may  be  the  precautions  taken  by  the  officer 
commanding  the  efcort,  whatever  nny  be  his  vigilance,  it  will 
be  very  difficult  for  him,  conftdering  theie  different  attacks 
and  the  number  of  the  enemy’s  troops,  to  difpofe  his  own 
with  {efficient  quicknefs  to  place  the  convoy  in  fecurity, 
efpecially  if  the  attack  is  made  with  great  quicknefs  and 
vigour. 

When  a  convoy  is  to  be  attacked  as  it  paffes  a  bridge, 
the  commanding  officer  ihould  divide  his  troops  into  three 
bodies,  placing  two  of  them  in  ambufeade  on  that  fide  of  the 
bridge  to  which  the  convoy  is  advancing,  and  the  third  on 
the  lide  from  which  it  is  marching.  All  the  three  bodies 
ihould  remain  concealed,  if  poffible,  till  the  advanced  guard 
of  the  convoy,  the  botly  at  the  centre,  and  fome  of  the  wag¬ 
gons,  have  paffed  the  bridge  ;  when  they  ihould  inftantly 
advance  and  attack,  each  that  divifion  of  the  convoy  pro¬ 
perly  oppofed  to  it.  Three  fuch  attacks,  made  at  the  iame 
time  by  fuperior  force,  will  have  the  whole  advantage  of 
the  adion  ;  and  the  more  fo  as  the  troops  of  the  elcort  be¬ 
ing  everywhere  employed,  cannot  fend  affiftance  to  any  par¬ 
ticular  part.  If  the  two  bodies  which  attacked  the  advan¬ 
ced  guard  and  the  centre  ihould  break  them  and  put  them 
to  flight,  there  ihould  be  troops  enough  left  in  purfuit  of 
them  to  finifh  their  entire  defeat,  without  any  fear.of  being 
repulfed  ;  the  remainder  ought  to  march  to  the  bridge,  and 
caufe  the  waggons  that  are  upon  it  to  be  ranged  in  order, 
and  march  to  the  rear-guard,  in  order  to  finifh  its  r 

it  ftill  continues  to  make  refiftance. 

It  is  neceifary  to  obferve,  that  fome  troops  ought  to  be 
left  at  the  head  and  along  the  convoy,  in  order  to  take 
care  that  the  herfes  are  not  taken  off  from  the  waggons, 
and  that  none  of  the  foldiers  or  drivers  make  ufe  of  that  me¬ 
thod  to  efcape. 

If  the  general  has  not  troops  fufficient  to  be  divided  into 
three  bodies*  he  can  place  ambufeades  to  attack  only  the  ad¬ 
vanced  guard  and  the  centre.  This  muft  be  done  with  vi¬ 
gour,  but  not  till  the  troops  of  the  centre  fhallhave  paffed  ; 
and  the  attack  fhould  always  be  executed  by  the  infantry 


Sect.  VI.  Of  the  Attack  of  green  and  dry  Forages. 


Next  to  the  convoys,  the  forages  become  moft  neceifary 
for  the  fubiiftence  of  an  army,  as  it  is  by  them  that  the  ca¬ 
valry  is  fupported ;  and  if  a  general  can  contrive  to  deprive 
the  enemy  of  them,  or  to  moleft  him  in  the  making  of 
them,  his  cavalry  will  foon  be  without  refource,  his  infantry 
without  baggage,  and  his  artillery  without  the  means  of  be¬ 
ing  conveyed. 

The  detachment  deftined  to  attack  a  party  on  a  green  fo¬ 
rage,  made  in  an  open  country,  ihould  be  compofed  of  in¬ 
fantry,  cavalrv,  and*  huffars  :  the  infantry  ihould  not  appear, 
but  ought  to  remain  in  ambufeade  in  fome  hollows,  behind 
fome  hedges,  or  other  favourable  places  ;  and  it  ihould  be 
careful  not  to  fhow  its  arms;  becaufe,  by  the  glittering  of 
the  ft  eel,  they  may  be  difeovered  :  the  cavalry  ihould  be  di¬ 
vided  into  two  bodies,  three  quarters  of  a  league  one  from 
the  other,  taking  care  to  be  able  to  join  in  cate  of  neceffity. 
As  for  the  huflars,  they  ihould  be  diftributed  about  in  many 
fmall  detachments  to  the  right  and  left,  and  in  the  centre 
of  the  two  bodies  of  cavalry  ;  upon  one  of  the  flanks,  there 
fhould  be  a  more  numerous  body  of  huffars  placed  in  am- 
buih,  at  a  greater  diftance  than  the  fmall  detachments. 
Every  one  of  thofe  fmall  troops  ihould  have  a  number  o£ 
trumpets  with  them  ;  and  when  the  chain  is  formed,  and 
the  foragers  fpread  over  the  plain,  a  part  of  theie  detach¬ 
ments  ihould  leave  the  ambufeades,  making  a  great  noiie, 
and  attack  thofe  belonging  to  the  enemy  which  are  advan¬ 
ced  ;  and  thefe  detachments  will  charge  them  with  fo  much 
the  more  vigour,  as  they  will  be  fuftaiued  by  the  large  body 
of  huflars  in  ambufeade  behind  them,  and  which  ihould  march, 
to  fuftain  them,  and  attrad  the  attention  of  the  officer  com¬ 
manding  the  efcort.  It  may  happen  that  this  firft  attack, 
made  on  one  fide  only,  may  induce  the  enemy  to  unfurnilh 
the  chain  in  fome  place,  by  which  it  will  confequently  be 
weakened ;  and  ir  lo  the  other  detachment  of  huffars  (hati 
inftantly  advance,  followed  by  one  of  the  bodies  of  cavalry, 
in  order  to  attack  that  part  that  has  been  unfurnifhed.  If 
the  enemy,  more  prudent,  does  not  weaken  the  chain  in  any 
particular  part,  but  contents  himfelf  with  making  the  referve 
A  v,,.:,.,  march  to  the  affiftance  of  the  troops  which  have  been  at- 
s  defeat,  if  tacked,  the  fecond  attack  ought  always  to  take  place  ;  but 
in  order  to  employ  the  enemy  everywhere,  the  feconu  body 
of  cavalry  ihould  march  and  attack  the  centre.  T.  his  at¬ 
tack  ought  to  be  made  with  great  brifknels  fword  in  hand, 
whether  the  enterprife  fucceed  or  not  :  ft  it  fucceed,  a  great 
advantage  may  be  drawn  from  the  rout  of  the  chain.  Whili 
the  cavalry  and  part  of  the  huiTars  are  purfuing  the  troops, 
of  the  chain,  the  other  part  ihould  fall  upon  the  foragers, 
where  they  will  without  doubt  find  but  little  refiftance. 
the  attack  do  not  fucceed,  and  that,  by  the  good  difpofi- 
tion  of  the  troops  of  the  chain,  the  detachment  has  not  been 
able  to  force  it,  it  ihould  retire  to  the  infantry  that  has  re¬ 
mained 
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;  after  which  with  the  bayonets  fixed,  and  without  firing,  and  by  the  ca-  Ofttrfive 
valry,  huffars,  and  dragoons,  fv/ord  in  hand.  The  gene-  pcrationai 
ral  ihould  not  then  flay  to  make  prifoners  ;  but  fhould  put 
to  death  all  thofe  wrhom  he  finds  armed.  If  the  two  firft: 
detachments  are  beaten,  he  ihould  inarch  with  the  remain¬ 
der  to  the  rear* guard,  which,  not  being  ftrong  enough  to 
refift  a  body  of  troops  much  more  numerous,  will  undoubt¬ 
edly  betake  itfelf  to  a  retreat.  As  it  is  the  convoy,  and 
not  the  troops  of  the  efcort,  that  is  the  principal  objed,  the 
general  ihould  leave  only  fome  troops  of  huffars  to  purfue 
the  rear-guard  ;  he  fhould  make  the  waggons  file  off  as  faft 
as  poffible,  and  condud  them  the  neareft  way  to  the  camp 
or  the  neighbouring  town ;  or  if  this  cannot  be  done,  he  muft 
burn  them  and  carry  away  the  horfes. 


ran  IT.  W..  ,A 

Offe,  five  adned  beWnd  in  arabufcmU  ;  thk  infantry  will  faciliUte  the 
Operations  ietreat  of  the  cavalry  and  Kuffars.  But  fuppofe  that  the 
enemy,  too  eager,  is  carried  away  by  this  firii  fuccefs,  a 
great" advantage  may  be  derived  from  his  imprudence,  by 
attacking  him  refolutely.  The  whole  ftrength,  and  each 
body  being  united,  it  is  to  be  imagined,  and  even  hoped, 
that  the  advantage  will  turn  on  the  fide  o  tliofe  troops 
which  were  lepulfed  but  a  moment  before  ;  and  the  more 
fo,  as  the  general  commanding  the  chain  can  have  purfued 
only  with  his  cavalry,  his  buffers,  and  dragoons becaufe  his 
infantry  will  have  remained  in  the  polls  which  it  occupied, 
either  to  guard  them,  or  to  fuftain  the  horfe,  fuppofing  they 

fhould  be  repulfed.  #  . 

If  the  forage  is  made  in  a  mountainous  country,  the  in¬ 
fantry  mud  a&alone^  the  cavalry  being  only  neceffary  when 
it  can  have  ground  on  which  to  ad,  and  fuftain  the  infantry 
in  cafe  it  is  repulfed  :  the  infantry  ihould  attack  the  ave¬ 
nues  and  the  heights,  and  poffefs  itfelf,  as  much  as  poiTible, 
of  tliofe  which  have  the  created  command,  and  make  the 
attack  in  many  places,  as  in  an  open  country.  *1  hefe  dif¬ 
ferent  attacks  render  the  enemy  undetermined  with  regard 
to  his  difpoiition3  ;  he  does  not  know  where  to  fend  affift- 
ance  :  the  uncertainty  of  the  general  becomes  vifible  to  every 
officer,  and  communicates  itfelf  to  all  the  troops  ;  and  thence 
proceeds  their  confufion,  and  confequently  their  defeat. 

The  prifoners  and  horfes  that  have  been  taken  Ihould  be 
fent  off  firfl  with  an  efcort ;  the  reft  of  the  troops  will  re¬ 
tire  immediately  after  by  the  fhorteft  road.  It  is  cruelty 
to  abandon  the  wounded,  wnether  friends  or  enemies  ;  and 
as  the  detachment  has  undoubtedly  found,  within  the  cir¬ 
cumference  of  the  chain,  fome  waggons  with  horfes  to  them, 
they  Ihould  be  made  ufe  of  to  carry  off  the  wounded,  who 
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fhould  alfo  be  fent  on  before  :  if  there  are  no  waggons,  the 


r; 

not  be  abandoned  till  the  lad  extremity,  Jthe  troops  that  OiTeafire 
would  prevent  ilie  enemy  from  attacking  itjfhould  be  abfo-  Pc 
lutely  bent  upon  it,  at  the  fame  time  without  expofing 
themfelves  to  the  danger  of  being  beat  by  any  affiftance  that 
may  come  from  the  camp  to  the  troops  belonging  to  the 
chain. 


detachment  mufl  take  them  from  the  neighbouring  towns. 

The  attack  of  a  dry  forage  is  conduded  nearly  in  the 
fame  manner  as  that  of  a  green  one  ;  but  it  is  often  neceffa- 
ry  to  employ  a  greater  number  of  troops ;  becaufe,  as  tlic 
forage  is  made  in  the  villages,  it  is  a!  mo  ft  a  certainty  they 
will  all  be  guarded  by  infantry  fuftained  by  cavalry  ;  where¬ 
as  the  chain  of  green  forage  is  formed  with  a  much  greater 
number  of  cavalry  than  infantry,  unlefs  it  fhould  be  in  a 
country  where  cavalry  cannot  ad.  It  is- difficult  to  force 
the  villages  where  infantry  is  fuftained  by  cavalry  ;  whereas 
it  is  eafy  for  cavalry  to  attack  each  other  in  a  plain,  where 
the  affair  is  immediately  determined  ;  but  it  is  not  fo  foon 
decided  when  entrenched  infantry  is  attacked  by  infantry  : 
but  whatever  refiftance  a  commander  may  find,  be  fhould  al¬ 
ways  attempt  to  force  it.  As  the  principal  objed  is  to 
-prevent  the  forage,  it  is  obtained  by  attacking  the  chain 
brifkly  and  in  all  parts  ;  becaufe  it  is  certain  that  the  gene¬ 
ral  commanding  the  forage  will  eauie  the  foiagers  to  ai- 
fcmble  ;  cr  elfe,  feeing  the  chain  attacked,  without  waiting 
for  an  order,  they  will  of  their  own  accord  difmifs,  and  fly 
toward  the  camp  :  but  whether  they  afTembie,  retire  in  or¬ 
der,  orfhift  for  themfelves,  the  end  is  anfwered,  and  the  fo¬ 
rage  is  left  unperformed.  If  by  their  flight  the  commander 
cannot  hope  to  make  any  prifoners,  he  mull  keep  the  troops 
of  the  chain  at  bay  fuch  a  length  of  time  as  to  make  it  im- 
poffible  to  continue  the  forage  for  that  day  :  he  fhould  even 
if  poffible  endeavour  to  force  them  to  retire  ;  which  if  they 
do,  he  ffiould  purfue  them  long  enough  to  be  certain  of 
their  retreat,  and  then  colled  all  the  waggons  from  the 
neighbouring  villages,  caufe  them  to  be  loaded  with  the  fo¬ 
rage  intended  for  the  enemy’s  aimy,  and  conduct  it  to  the 
camp  :  if  they  do  not  retire,  the  commander  muft  remain  in 
fight  of  them  during  the  night,  and  fend  to  the  camp  to 
demand  a  reinforcement  of  troops,  in  order  to  oblige  the 
enemy  to  retire.  For  the  fame  reafon  that  a  forage  fhould 


Sect.  XL  Of  the  Paf age  of  Rivers. 


There  is  hardly  an  operation  of  war  more  difficult  than 
the  paffage  of  rivers,  whilft  war  cannot  be  carried  on  in 
countries  where  there  are  not  rivers  to  be  palled. 

Rivers  may  be  pafted  by  fwimming,  by  fording,  or  upon 
bridges  ;  but  fmall  bodies  alone  can  pafs  with  fafety  by 
fwimming,  and,  unlefs  the  ftream  be  very  fhallovv,  none  but 
the  cavalry  fhould  pafs  at  a  ford  ;  for  it  is  furely  much  bet¬ 
ter  to  throw  over  a  bridge  or  two,  than  to  expofe  the  infan¬ 
try  to  the  fatigue  of  wading  through  a  deep  current,  or  the 
artillery  and  baggage  to  the  danger  of  being  damaged  by 
water.  When  a  ford  is  difeovered  a nd  intended  to  be  made 
ufe  of,  it  fhould  be  feenred  in  every  part,  and  the  foldiers 
employed  for  that  purpofe  fhould  be  furnilhed  with  proper 
inftruments  to  clear  the  bottom  of  every  thing  which  may 
retard  the  pafTage.  Its  banks  fhould  likewife  be  examined, 
that  it  may  be  known  whether  they  are  of  difficult  or  eafy 
accefs,  and  whether  the  ground  on  the  other  fide  be  marfhy, 
or  fuch  as  will  permit  the  troops  to  form  immediately  on 
their  landing.  When  bridges  are  to  be  built  for  the  paf¬ 
fage  of  the  ai my,  they  mult  be  laid  upon  boats,  pontons, 
piles,  or  wooden  horses  (fee  thefe  articles)  ;  or  in  fome 
cafes  rafts  may  be  employed  inftead  of  them  ;  and  when  a 
general  is  furnilhed  with  thefe  necelfaries,  he  will  pafs  the 
large  ft  river,  in  the  abfence  of  the  enemy,  without  difficulty 
or  the  lofs  of  a  man. 

It  is  not,  however,  to  be  fuppofed  that  the  enemy  will 
be  abl'ent.  When  a  country  is  invaded,  the  army  that  is 
defending  it  will  endeavour  to  meet  the  invaders  with  the 
greateft  advantage  ;  and  as  in  the  paftage  of  rivers  the  ad¬ 
vantage  is  wholly  on  the  fide  of  the  defenftve  army,  the  ge¬ 
neral  commanding  it  ihould  there,  if  poffible,  oppofe  the 
enemies  of  lus  country.  We  fhall  therefore,  in  this  fedion, 
treat,  Of  the  defence  neceffary  to  be  made  for  oppofing 
the  enemy,  and  preventing  his  paffage  ;  idly,  Of  the  means 
which  a  general  fhould  employ  in  order  to  facilitate  the  paf¬ 
fage,  notwithftanding  the  enemy’s  oppofition  ;  and,  3 dly , 
We  fhall  demon ftrate  by  fads  the  fecureft  method  of  re- 
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I.  It  would  be  impoffible  to  run  through  every  precau¬ 
tion  that  can  be  taken  to  difpute  the  paffage  of  a  river ;  we 
fhall  therefore  confine  ourfelves  to  the  principal  ones,  by  a 
fuccind  relation  of  the  different  fyftems  of  the  authors  who 
have  treated  on  that  fubjed. 

The  fir  ft  precaution  to  be  taken,  according  to  the  che¬ 
valier  de  Fohrd,  is,  to  draw  off  all  the  boats  which  are  up¬ 
on  the  river  ;  to  obferve  whether  any  other  river  has  a  com¬ 
munication  with  it  :  to  examine  the  courfe,  the  windings, 
and  the  moft  acceffible  parts  of  it  ;  to  vaile  good  redoubts 
near  the  banks  ;  to  render  the  bottom  uneven  by  means  of 
facks  and  bafkets  filled  with  ftones,  large  trees  with  their 
branches,  and  by  flopping  them  with  flakes* 

To  this  precaution  may  be  alfo  added  another,  which, 
executed  with  exadneis,  may  produce  great  effeds  ;  that  is, 
to  throw  whole  trees  with  their  branches  into  the  river,  not 
fo  heavy  as  to  fink  to  the  bottom,  but  whofe  ftze  and  quan¬ 
tity  fhall  be  fo  conftderatte  as  not  to  be  eafily  flopped  ; 
their  branches  fhould  al!o  be  interwoven,  and  formed  like  a 
chain  from  one  bank  to  the  other  ;  they  fhould  be  held  fafl 
till  the  enemy’s  army  is  engaged  in  the  fords  or  upon  the 
a  Z  2  bridges, 


4 


732  W  A  R.  Part  ir> 


OfTenfivf  bridges,  at  which  time  they  fhould  be  let  into  the  current. 
Operations.  tpe  qUicknefs  of  which  will  increafe  the  force  of  this  kind 
a,L'  y  "  of  moving  bank,  which  will  overturn  every  thing  it  meets 
with,  foldiers,  bagg?ge,  horfes,  bridges,  and  boats  :  in  fhort, 
nothing  will  be 'capable  of  withstanding  it,  if  there  is  any 
degree  of  rapidity  in  the  torrent.  This  method  is  pointed 
out  in  M.  de  Puyfegur  as  levelled  again  it  bridges  only. 
To  avoid  alfo  giving  any  fufpicion  to  the  enemy,  this  chain 
of  trees  can  be  placed  upon  the  bank  of  the  river,  of  which 
fome  engineer  muft  have  been  care'ul  to  take  the  dimen¬ 
sions  before- hand  ;  and  when  it  fhall  be  nearly  the  fame  iize 
of  the  river,  and  the  enemy  is  palling,  it  rmift  be  held  at 
one  end,  whiTt  it  is  fhoved  off  by  the  other  ;  the  whole  of 
it  will  be  t?ken  by  the  current,  which,  without  any  other 
affiftance,  will  direCt  it  againft  the  enemy. 

In  regard  to  the  troops  defigned  for  the  defence,  the  bell 
method,  according  to  M.  Folard,  is  to  form  final!  camps  of 
2000  or  3000  men,  a  league  diilant  one  from  another,  with 
patroles  and  fignals  from  one  to  another ;  to  have  canoes, 
in  order  that  the  river  may  be  crofled  filently  in  the  night 
by  foldiers,  who  will  endeavour  to  make  fome  prifoners,  and 
who  wall  alfo  lifben  in  order  to  difcover  whether  the  enemy 
is  prepaiing  to  march.  A  geneial  fhould  particularly  en¬ 
deavour  to  polfeis  himfelf  of  the  iflands,  if  any,  under  cover 
of  which  the  enemy  may  attempt  the  pnfTa  :e  ;  and  if  the 
general  can  be  certain  that  the  enemy’s  intention  is  to  throw 
over  a  bridge  where  they  are,  in  order  to  fet  out  from 
thence,  to  fave  fo  much  of  the  wray,  the  general  will  by  this 
means  allure  himfelf  of  the  place  where  the  enemy  will  at¬ 
tempt  the  palTage,  which  circumllance  will  be  almoft  fultici- 
ent  to  prevent  him. 

But  in  order  the  better  to  explain  the  manner  in  which 
a  river  fhould  be  defended,  let  two  armies  be  fuppofed, 
one  of  which,  confiding  of  40,000  men,  defends  the 
palTage  again  ft  another  of  60,000.  This  Iaft  is  divided  in¬ 
to  three  bodies  ;  that  of  the  centre  confifts  of  40, coo  men, 
and  the  two  others  of  10,000  each  :  the  centre-body  is  en¬ 
camped  nearly  oppofite  to  the  place  where  the  paflage  is 
intended  to  be  cffe&ed  ;  of  the  two  bodies  which  are  upon 
the  flanks  of  the  centre,  one  will  ferve  10  keep  the  enemy  in 
fufpence,  with  relation  to  the  true  place  where  the  paflage 
is  defigned.  They  ought  to  be  continually  moving,  fome- 
times  at  a  diftance  from  the  main  body  of  the  army,  and 
pretend  to  throw  bridges  higher  up,  or  lower  down,  in  or¬ 
der  to  induce  the  enemy  to  divide  and  feparate  the  diffe¬ 
rent  bodies  of  bis  army  in  fueh  a  manner,  that  they  can 
no  longer  be  of  affiftance  to  each  other,  or  be  in  a  condi¬ 
tion  of  oppofing  a  luperior  body  of  troops  that  may  attempt 
the  paflage. 

The  army  defending  the  paflage  is  divided  into  many  bo¬ 
dies  ;  three  of  10,000  men  each,  at  a  league  diftance  from 
one  another,  and  two  others  of  3000  men  each,  compo- 
fed  of  the  light  troops,  both  horfe  and  foot,  and  dra¬ 
goons,  encamped  at  half  a  league  upon  the  two  flanks  of 
the  army.  The  communication  fhould  be  preferved  be¬ 
tween  each  feparate  body,  and  conflant  patroles  kept  upon 
the  fide  of  the  river,  which  ought  continually  to  crofs  each 
other  ;  arid  detachments  of  huflars  upon*  the  right  and  the 
left,  both  up  and  down  the  river  :  the  general  is  alfo  fuppo¬ 
fed  to  have  planted  batteries  of  cannon,  in  different  parts 
upon  the  fhore  ;  and  to  be  poflefied  of  two  iflands  which  he 
has  fortified,  and  in  which  he  has  alfo  placed  troops  and  can¬ 
non  :  in  Ihort,  he  is  fuppofed  to  have  taken  every  advantage 
of  ground  for  rendering  the  paflage  difficult  to  the  enemy, 
and  to  oppofe  troops  to  him  in  every  part  where  he  may  at¬ 
tempt  it. 

See  Plate  DXIX.  fig.  1.  where  A  reprefents  the  camp  of 
the  main  army,  divided  into  three  parts,  for  the  defence  of 


the  river.  B,  The  camp  of  the  light  horfe,  light  infantry,  0  enf?ve 
and  dragoons  upon  the  wings  of  the  army.  C,  Caftle  and  H)er*tiof^ 
village,  guarded  by  light  infantry.  D,  A  town  occupi- 
ed  by  the  infantry  belonging  to  the  army.  E,  Bridge 
broken  down.  F,  Iflands ‘occupied  by  infantry.  G,  Polls 
of  infantry  diftributed  along  the  fide  of  the  river.  H,  Bat¬ 
teries  e ft abli fhed  along  the  fide  of  the  river.  I,  Polls  ca¬ 
valry,  to  keep  up  the  communication  between  the  camps. 

K,  Bridges  conflru&ed  to  prderve  the  communication  of 
the  iflands.  L,  Bridges  conftru&ed  for  the  communication 
of  the  camps. 

If,  notwithstanding  all  thefe  obftacles,  the  enemy  attempts 
the  paflage,  he  fhould  be  attacked  as  lie  debarks ;  and  it'  is 
for  this  reafon  that  the  defending  army  fhould  not  be  divi¬ 
ded  into  very  fmaft  bodies,  which,  too -weak  to  refill  a  fupe- 
rior  number,  will  be  eaiily  routed.  In  attacking  the  ene¬ 
my,  there  is  no  danger  to  be  feared  from  their  cannon,, 
which  they  cannot  make  ufe  of  without  annoying  ‘heir  o.vn 
troops  ;  whereas  the  cannon  planted  upon  the  fide  of  the  ri¬ 
ver,  to  defend  the  paflage,  can  always  lire  upon  the  troops 
which  follow,  in  order  to  fuftain  thole  who  attempt  the  p?.f- 
fage :  there  fhould  alfo  be  infantry  placed  near  thefe  batte¬ 
ries,  to  defend  them,  and  to  flank  fueh  or  the  enemy  as  have 
already  palfed. 

There  yet  remain  many  ftrataoems  to  be  pra&ffed  oa 
thele  occasions  :  a  general  may  make  ufe  of  dune  mention¬ 
ed  in  the  feftion  which  treats  of  ambufeades  ;  and  they 
fhould  be  particularly  directed  again  ft  fueh  places  as  are 
fuppofed  to  be  moft  favourable  for  the  enemy.  Tne  hifto- 
ry  of  prince  Eugene,  whom  the  chevalier  Folard  ftyles  a 
great  traverfer  of  rivers,  furnifhes  many  examples. 

The  general  fhould  be  particularly  attentive  in  disturbing 
the  enemy  when  ccnftruCling  his  bridges  ;  which  appears 
the  more  practicable,  as  the  bridge  is  never  properly  efta* 
blilhed,  it  not  guarded  at  each  end  :  bdicks,  by  the  afiift¬ 
ance  of  artillery,  the  enemy  may  be  eaiily  prevented  from 
going  on  with  his  work.  M.  Fetiquieies  indeed  relates  ex¬ 
amples,  where  the  enemy  hath  not  been  able  to  prevent  the 
bridges  from  being  built  under  their  very  nofes ;  but  befldes 
the  rarity  of  thefe  examples,  the  precautions  he  ufed  are  a 
very  convincing  proof  of  the  difficulty  attending  fueh  under¬ 
takings. 

A  prudent  general,  and  one  who  is  himfelf  acquainted 
with  the  river,  of  which  the  enemy  would  attempt  the  pif- 
fage,  is  guided  by  its  depth,  by  the  difficulty  of  gaining  its 
banks,  and  in  proportion  to  its  rapidity  :  he  often  pretends 
to  be  inactive,  permits  the  enemy  to  throw  bis  bridges  over 
it,  and  waits  till  he  is  in  the  middle  of  his  paflage  ;  at  which, 
time  he  makes  a  furious  fire  upon  him,  fprt-ads  diforder  a- 
mongft  his  troops,  and  overthrows  liis  ranks  ;  and  the  ene¬ 
my,  befides  lofmg  a  great  number  of  men,  alfo  fails  in  the 
fuccefs  of  his  enterprife. 

II.  With  r^fped  to  the  means  to  be  employed  for  pafllng 
a  river  in  the  face  of  the  enemy,  it  is  to  be  obierved,  that 
the  general  who  attempts  fueh  a  paflage,  ought,  in  the  firft 
place,  to  be  very  certain  of  the  fteadinefsof  his  troops.  He. 
fhould  place  the  moft  intrepid  in  the  front,  in  order  to  en¬ 
courage  thole  who  follow  them  :  on  fueh  occafions  eveiy 
thing  is  to  be  apprehended  from  ill-difciplined  troops,  who, 
as  foon  as  they  are  engaged  in  the  river  or  upon  the 
bridges,  having  no  longer  any'  place- of  refuge  to  fly  to,  will 
be  difeouraged,  and  fpread  the  panic  throughout  the  whole 
army. 

If  the  army  pafies  upon  two  bridges,  it  is  impoflible 
to  take  too  much  care  for  their  fecuiity;  hiftory  is  filled 
with  fatal  examples  of  bridges  falling  under  the  weight  of 
troops.  One  of  the  greateft  dangers  ever  experienced  by* 

Charles  XII.  was  when,  having  caufed  a-  bridge  to  be 

thrown 
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offei  five  thrown  acrofe  the  ViRula,  the  wood  which  had  been  made  ver,  and  the  left  with  its  left.  When  all  thefe  coIumns0^eant^ne9 
Operations.  ut-e  Qf  being  too  weak,  and  the  timber- work  ill  fecured,  (hall  be  formed,  and  ready  to  march  towards  the  enemy, 

— v - the  bridge  broke  down  whilft  the  king  was  patting.  Charles,  the  right  and  left  of  the  two  lines  of  cavalry  mutt  fuftain 

the  prince  of  Wirtemberg,  and  many  others,  fell  into  it;  and  the  right  of  thofe  of  the  right,  as  well  as  the  left 

the  water  :  the  king,  having  caught  hold  of  a  piece  of  the  of  thofe  of  the  left,  will  march  to  put  themfeives  in  a  line 

timber  that  was  floating,  was  carried  away  by  the  current,  in  prefence  of  the  enemy  :  in  this  pofition  the  army  mutt 

The  troops  which  had  already  patted  found  themfeives  at  march  towards  the  enemy,  and  attack  him,  if  he  is  fo  rafh 

the  enemy's  mercy,  who  might  have  cleftroyed  them  ;  but  as  to  hazard  an  a&ion  ;  and  if  he  fhould  retire  before  the 
they  did  nothing,  fays  the  hittorian  Nordberg,  lecaufe  of  army  is  entirely  patted,  the  pattage  will  be  the  more  eafily 
the  heights  of  which  the  Swedes  were  in  poffettiori,  and  effected. 

from  whence  they  kept  a  Are  upon  the  Saxons.  Was  it  See  Plate  DXIX.  %.  2.  where  A.  A  A  are  bridges  of  boats, 
not  rather  an  inttance  of  the  good  fortune  which  ufually  at-  B,  Redoubts  which  cover  the  bridges.  C,  A  battery,  un¬ 
tended  that  intrepid  prince?  c()vcr  which  thc  infantry  work  at  the  conftruaion 

It  is  probable,  when  a  river  is  patted  upon  bridges  in  of  the  redoubts.  D,  A  battery  to  prevent  the  enemy  from 
prefence  of  the  enemy,  that  they  have  been  built  before  his  annoying  the  army  on  its  march.  E,  The  march  of  the 
arrival,  and  coniequentiy  there  has  been  time  to  entrench  army.  F,  The  artillery  dittributed  among  the  brigades  of 
them  at  each  end,  but  particularly  on  that  fide  next  the  enemy,  infantry.  G,  Infantry,  forming  in  columns  to  open  on  the 
Thefe  entrenchments  fhould  be  made,  in  l'ucli  a  manner  as  oppofite  fide  through  the  intervals  of  the  redoubts.  H, 
to  prevent  the  brido.es  from  being  flanked  by  the  enemy’s  March  of  the  columns  into  the  front  of  the  redoubts,  where 
cannon  ;  therefore,  inttcad  of  the  entrenchments  ufual  at  the  they  halt  in  order  to  give  time  for  a  part  of  the  cavalry  to 
heads  of  the  bridge,  fuch  as  a  horn- work,  a  crown- work,  form  upon  its  flanks.  I,  A  battery  erected  to  facilitate  the 
oi  a  half  moon,  the  general  fhould  caufe  redoubts  to  be  forming  of  the  cavalry.  K,  Cavalry,  which,  in  gaining  the 
thrown  up,  the  fartheft  of  which  fhould  be  400  yards  di-  oppofite  fliore,  forms  in  order  of  battle,  and  pods  itielf  upon 
fiance,  and  oppofite  to  the  bridge  ;  and  the  others  fnould  be  the  flanks  of  the  infantry.  L,  Eight  battalions  in  column 
thrown  up  nearer  to  the  banks  of  the  river,  forming  a  fe-  upon  the  right  wing  of  the  army,  to  go  and  examine  the 
micircle  :  in  order  for  their  better  defence,  the  general  fhould  village,  and  attack  the  enemy  in  it,  in  cafe  he  fhould  be 
follow  the  fame  difpofitions  which  have  been  laid  down  in  pottetted  of  it.  M,.  Pindars  and  dragoons,  who  have  taken 
the  preceding  part,  ft  there  are  many  bridges,  they  fhould  potttflbn  of  the  height  which  is  on  the  left  wing  01  the  ar- 
be  conftruded  as  near  each  other  as  pofiible,  that  the  fame  my.  N,  A  brigade  of  infantry  potted  next  the  height,  co¬ 
redoubts  may  equally  ferve  to  cover  them:  the  reafon  of  vering  the  left  wing  of  the  cavalry.  O,  Flie  difpoiition  of 
thefe  redoubts  being  placed  at  a  pittance  from  the  bridges  the  army  marching  up  to  the  enemy. 

is,  that,  as  the  troops  pafs,  they  may  have  room  to  form,  From  this  dif'pofition  it  appears,  that  the  army  which  at- 
and  fuftain  thofe  occupying  the  redoubts.  Thefe  redoubts,  tempts  the  pattage  is  aimott  certain  of  fucceeding  ;  it  1*9 
it  mutt  be  acknowledged,  require  a  greater  degree  ot  labour  fheltered  behind  the  redoubts  during  the  pattage  ot  the 
than  is  requisite  for  the  c  mttrudion  of  a  half- moon,  or  even  bridges  ;  it  has  ground  to  form  itfelf  upon,  and  to  fhow  it- 
a  crown-work  ;  but  it  ieems  impoffiblc  to  paF  a  river  upon  felt  in  full  ilrength.  But  it  is  feldom  that  a  general  ha* 
bridges  in  prefence  of  an  enemy,  however  flrongly  they  may  time  to  build  the  bridges  and  entrench  them  after  this 
be  entrenched,  if  there  is  not  fpacc  enough  left  between  the  manner,  when  the  enemy  is  cm  the  oppofite  fide  with  an  in- 
entvenchments  and  the  bridges  to  contain  a  number  of  tention  of  deputing  the  pattage  :  fo  circumttanced,  he  mutt: 
troops  fufheient  to  oppole  the  enemy,  and  to  give  time  tor  endeavour  to  And  fome  fords,  and,  under  flicker  of  one  or 
the  remainder  of  the  army  to  pafs.  Labour  fhould  never  moie  iflands,  conllrufl  a  number  of  rafts  behind  them;  he 
be  confidered  when  an  enterprife  is  fuccefsfnl ;  a  general,  mutt  endeavour  to  keep  the  enemy  at  a  dittance  from  thofe 
therefore,  fhould  never  fpare  any  pains  for  the  attainment  places  by  marches  and  counter- inarches  ;  and  when  that  is 
of  his  ends,  but  fhould  take  every  precaution  necettary  for  done,  lie  mutt  caufe  the  c rivalry  to  ford  over  with  grenadiers- 
fiiccefs,  without  troubling  hirnfelf  about  the  time  and  the  and  labourers  behind  them  ;  theie  labourers  mutt  throw  up 
labour  it  will  cott  :  the  glory  of  having  forced  the  enemy  entrenchments  as  fail  as  they  can,  whilft  frtfh  infantry  is? 
to  leave  the  pattage  open  to  him  makes  fuffleient  amends  cauicd  to  pafs  over  upon  rafts.  Provided  thefe  entrench- 
for  the  trouble  he" has  given  hirnfelf  in  older  to  attain  it.  nients  can  flop  the  enemy  for  feme  time,  anti  contain  inf«n- 
Suppofe  an  army  of  60, goo  men  would  pafs  a  ri\er,  try  enouglqco refill  him.  the  remainder  of  the  army  will  be 
guarded  by  an  army  of  40,000.  Let  it  alfo  be  fuppofed,  very  loon  patted  :  the  cavalry  will  at  the  fame  time  pafs  at 
tiiat  the  army  intending  to  pafs  has  got  the  Hart  of  the  ene-  the  lords  which  have  been  difeovered,  in  order  to  cover  the 
my,  either  becaufe  he  was  not  yet  arrived,  or  becaute  he  flanks  of  the  infyitry  ;  when  it  will  fpread  over  the  plain,, 
lias  been  amufed  with  marches  and  counter  marches  ;  that  being  itfelf  protected  by  the  infantry,  as  it  leaves  the  en» 
the  general  has  alfo  had  time  to  conttrudl  three  bridges,  trenchments  in  columns. 

and  to  entrench  them  in  the  manner  above-mentioned  :  he  The  pattage  of  a  river  cannot  be  fafely  attempted,  if  the 
mutt  begin  the  pattage  by  caufing  the  redoubts  to  be  oc-  general  does  not  provide  for  a  defence,  and  take  infinite  pre- 
eupied  by  a  battalion,  or  half  a  battalion,  according  to  their  cautions  to  protect  the  army  in  its  pattage. 
fize ;  and  he  mutt  plant  cannon  between  thofe  redoubts,  All  that  authors  have  laid  upon  this  fubje&,  arifes  from 
with  infantry  to  guard  them.  Thefe  difpofuions  being  this  principle  of  Vigetius,  which  they  fcen>  to  have  corn- 
made,  the  army  mutt  march  in  three  columns  ;  the  centre  meiited  upon,  and  to  which  they  have  applied  different  ex- 
column  mutt  be  entirely  irttrantry,  and  the  other  two  com-  amples..  “  As  tire  enemy  (fays  he)  are  accuttomed  to  form* 
poftd  of  infantry  and  cavalry.  As  the  infantry  pattes  the  ambufeades,  or  to  attack  openly  at  the  p  ittage  of  rivers,  the 
bridges,  it  mutt  divide,  and  form  columns,  confiding  of  four  general  fhould  pottefa  himfeh  beforehand  of  a  good  pott  o.n 
battalions  each,  which  mutt  pafs  between  the  redoubts,  ha-  the  oppofite  fide,  and  entrench  hirnfelf  even  on  that  cn 
ving  cannon  upon  their  flanks :  the  cavalry  mutt  pafs  to  the  which  he  already  is,  to  hinder  the  enemy  from  attacking  hi*3 
right  and  left  through  the  interval  of  the  two  redoubts  near-  troops,  feparated  by  the  channel  of  the  river;  and  ftill;  in 
eft  the  river,  and  form  in  order  of  battle  upon  the  flanks  of  order  for  greater  fecurity,  the  general  fhould  caufe  the  two 
the  columns ;  the  right  wing  with  its  right,  towards  the  ri-  polls  to  be  entrenched  and  will  paliifadoed,  that  in  cafe  of 

an 
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oifenfive  an  attack,  he  may  be  able  to  fuftain  the  efforts  of  the  ene- 
Operati  n  without  great  lots/’ 

jrt  may  not  t>e  improper,  in  this  place,  to  relate  a  difpofi- 
tion  of  M.  deVaiiere’s,  formed  upon  thi3  principle. 

lie  fays,  <{  After  the  cannon  are  planted,  a  parapet 
fhould  be  railed  upon  the  banks  of  the  river,  200  yards 
in  length  or  thereabouts,  behind  which  fome  infantry  fhould 
be  immediately  launched  from  the  centre  of  the  parapet, 
and  fome  foldiers  with  labourers  fent  over,  who  mult  imme¬ 
diately  ere&  a  fmall  half  moon  :  as  foon  as  that  is  done, 
more  foldiers  fhould  be  fent  in  order  to  defend  it  in  cafe  it 
fhould  be  attacked  ;  more  labourers  fhould  alfo  be  fent  to  e- 
reCt  another  half-moon,  both  upon  the  right  and  the  left. 

“  If  the  labourers  are  not  annoyed  by  the  enemy,  they 
fhoukl  at  the  fame  time  ere<ft  an  horn- work,  whole  wings 
fhould  be  flanked  by  the  firft  parapet,  and  the  cannon  plant¬ 
ed  in  it :  if  the  river  is  fo  large  that  the  wing  of  the  horn- 
work  cannot  be  defended  by  mufcpietry,  it  muft  be  defend¬ 
ed  from  the  half-moon,  made  from  thence  to  the  water.” 

In  the  mean  time,  the  general  fhould  caufe  the  bridge  to 
be  continually  worked  at ;  and,  as  foon  as  it  is  finifhed,  make 
the  troops  pafs  over  it,  if  the  enemy  is  not  in  fight ;  but  if 
he  is,  the  horn- work  mull  be  completed,  to  prevent  the 
enemy  from  falling  upon  the  troops  as  they  pafs.  The 
horn- work  being  made  as  llrong  as  is  judged  necefiary,  as 
much  infantry  as  it  will  hold  fhould  be  lodged  in  it,  with 
fome  field  pieces ;  and  as  .the  cannon  upon  the  riling  will 
*  keep  the  enemy  at  a  cliflance,  the  general  may  order  the  ca¬ 
valry  to  pafs  :  but  flill  all  this  cannot  be  eite&ed  but  be¬ 
fore  an  army  very  inferior.  If  the  enemy’s  army  is  of  fu- 
perior  force,  the  fafeft  method  is  to  try  a  pafiage  at  fome 
farther  diftance,  flill  keeping  the  army  in  light  as  long  as 
pofiib’e,  and  concealing  from  the  enemy  that  any  troops 
have  been  detached. 

It  is  impofiihle  to  forefee  every  ftratagem  that  may  be 
employed,  as  they  depend  upon  many  circumiiances  ;  but  it 
is  always  right  to  fend,  if  poflible,  fome  trufty  fpy  to  difeo- 
ver  the  enemy’s  pofition  on  the  other  fide  of  the  river,  what 
obftacles  he  can  place  in  the  pafiage,  what  methods  are  to 
be  ufed  to  avoid  them,  and  what  parts  of  the  bank  are  mofl 
accefilble  or  heft  guarded. 

A  general  fhould  make  many  falfe  attempts,  particularly 
at  th.ofe  parts  where  he  leaft  intends  pafling  ;  they  fhould 
be  made  as  fecretly  as  poflible  ;  and  alfo,  in  order  to  deceive 
the  enemy,  the  general  may  throw  over  two  or  three  bridges 
at  hazard,  in  fight  of  the  euemy,  at  thofe  very  places  where 
he  lias  refolved  not  to  pafs  :  the  enemy’s  whole  attention 
will  be  directed  to  that  fide  ;  and  a  conftant  fire  fhould 
be  made  on  him  from  the  other  fide,  fo  that  he  may  not  be 
miftruftfui  of  the  ftratagem.  There  is  bo  doubt  of  thefe 
bridges  being  taken,  which  is  of  no  conftquence,  provided 
the  enemy  is  amufed,  and  the  general  has  time  to  throw  over 
another  bridge  at  a  diftance  from  that  place,  by  which  he 
can  pafs. 

We  cannot  pretend  to  recapitulate  every  ftratagem  which 
a  general  may  pradlife  :  in  the  hiltories  of  prince  Eugene 
and  Charles  XII.  the  reader  may  fee  the  different  methods 
which  they  made  ufe  of ;  it  will  be  fiifticient  here  to  relate 
the  rules  laid  down  by  Montecuculi,  with  fome  modern  ex¬ 
amples,  by  which  they  feem  to  be  corroborated. 

1.  The  general  mull  plant  artillery  upon  the  bank  oppo- 
fite  to  the  poft  he  intends  taking  ;  which  will  be  attended 
with  great  advantage,  if  the  river  forms  a  re-entering  angle, 
and  if  there  is  any  ford  near  it.  2.  In  proportion  as  the 
conftru&ion  of  the  bridge  advances,  he  fhould  poft  fome  in¬ 
fantry  upon  it,  in  order  to  keep  a  fire  upon  the  oppofite 
fhore.  3.  When  the  brid.e  is  completed,  he  muft  caufe  a 
body  of  in  ran  try,  fome  cavalry,  fome  field-pieces,  and  fome 
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pioneers,  to  pafa  ft*  m  order  to  fortify  the  head  of  the  OTenflvQ 
bridge  on  the  other  fide.  4,  The  general  muft  take  great 
care  that  the  enemy  has  not  polled  armed  barks,  or  other  * 

machines,  to  break  down  the  bridge  when  half  the  army 
{hall  be  palled.  5.  It  the  general  would  preferve  the  bridge, 
he  muft  fortify  it  at  both  ends,  and  place  fufHcient  guards 
in  it. 

In  T743,  prince  Charles  intending  to  pafs  the  Rhine, 
kept  a  continual  fire  upon  all  the  French  pofts  from  1 1 
o’clock  at  night  till  three  in  the  morning,  in  order  to  con¬ 
ceal  his  real  defign  with  regard  to  the  pafTa:re.  Marfhal 
de  Coiizny  affembled  his  army  in  three  large  bodies,  and  lay 
all  night  upon  his  arms,  the  only  prudent  ftep  he  could  take 
bn  that  occafiou.  By  this  difpofition  he  found  himfelf  in 
a  condition  of  tranfporting  himfelf  oppofite  to  the  ifie  of 
Raignac,  of  which  the  enemy  was  in  poftefiion  ;  and  it  is 
well  known  that  they  ended  the  campaign  there,  without 
being  able  to  penetrate  into  Alface. 

The  number  of  columns  ought  to  be  regulated  by  the 
breadth  of  the  ford,  or  by  the  number  of  bridges  that  are 
eftablifhed. 

The  third  of  June  1747,  at  day-break,  the  army  com¬ 
manded  by  M.  de  Belle  ill  e  palfed  the  Var  in  five  columns# 

This  pafiage  was  effected  without  any  refiftance  on  the  part 
of  the  enemy,  and  M*  Belldfie  had  15  men  drowned,  al¬ 
though  there  was  a  chain  formed  of  peafants,  acquainted 
with  the  fords,  to  dlrecft  the  march  of  the  columns,  and  to 
affift  the  foldiers  who  were  carried  away  by  the  rapidity  of 
the  current. 

III.  All  paffages  of  this  nature,  whether  in  a  march, 
in  defence,  or  for  an  attack,  may  be  forefeen.  A  gene¬ 
ral  may,  at  a  diftance,  make  all  the  preparations  necefiary 
for  thefe  operations;  he  may  anticipate  or  forefee  the 
dFpofitions  of  the  enemy  :  in  regard  to  a  retreat  it  is  other- 
wife  ;  for  although  it  may  have  been  provided  for,  a  gene¬ 
ral  cannot  be  certain  whether  it  can  be  effected  after  the 
manner  he  hath  intended  ;  be  Tides,  he  muft,  in  a  retreat, 
unite  all  the  different  difpolitions  already  mentioned  :  the 
leail  negligence  becomes  irreparable,  and  gives  the  enemy  a 
very  great  advantage.  A  moment  loft,  a  movement  difeo- 
vered,  may  alfo  be  the  caufe  of  a  rout,  and  render  the  re¬ 
treat  impofiible,  or  at  leail  very  bloody  ;  therefore  if  a  ge¬ 
neral,  in  thefe  circumiiances,  has  not  a  perfecl  knowledge 
of  the  river  he  has  to  pafs,  if  he  has  not  been  careful  to  pre- 
ferve  the  bridges,  or  to  keep  the  materials  and  inftrumenta 
proper, for  the  throwing  over  of  new  ones,  he  will  be  unable 
to  pafs  in  fi^ht  of  the  enemy.  Xenophon’s  retreat  with 
the  10,000  Greeks,  fur-nifties  examples  of  the^paffages  of  ri¬ 
vers,  which  a  general  fhould  always  have  prefent  to  his  view. 

What  prudence,  what  activity  in  founding  the  fords  himfelf, 
whenever  he  met  with  any  itream  or  river  to  be  crofted  ! 

What  orders  to  prevent  confufion  among  his  troops,  and  what 
ftratagems  to  avoid  being  repulfed  ! 

Ir  a  general  is  certain  of  returning  by  the  fame  place  at 
which  he  has -formerly  paffed,  the  bell  way  would  be,  as  Vi- 
getius  fays,  to  have  the  bridges  guarded,  and  to  erect  a  lon 
with  large  ditches  at  the  head  of  each,  for  their  fecurity,  and 
to  place  troops  in  it  to  guard  the  bridges  and  the  pafiage,  .  ■ 
as  long  as  fhall  be  thought  necefiary. 

Thus  circumftanccd,  a  general  fhould  entrench  the  heads 
of  the  bridges  in  the  manner  already  directed  ;  and  that  the 
troops  may  pals  the  bridges  without  confufion,  according 
as  one  brigade  of  infantry  fhall  enter  the  circle  formed  by 
the  redoubts,  another  fhall  pafs  the  bridge,  and  that  which 
enters  fhall  take  pofleflion  of  the  pofts  which  that  which 
paffes  occupied ;  he  muft  be  careful  to  eftablifh  batteries  of 
cannon  to  the  right  and  theieit,on  the  other  fide  of  the  ri¬ 
ver,  to  flank  the  redoubts,  and  defend  the  approach  to  them ; 
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Offenftve  fo  that  when  the  whole  army  fi^aU  have  paflfed,  the^ops 
Ope, at.  -ns.  who  occupy  the  redoubts  may  retire  with  eale.  llie  ca- 
— '  v3iry  will  pafs  the  bridges  without  flopping  behind  the  re- 


Iii  a  retreat  of  this  kind,  the  infantry  fliould  march  in  co¬ 
lumn,  and  the  cavalry  in  order  ot  battle,  upon  the  flanks  of 
tJie  infantry.  Before  the  inarch  is  begun,  fome  troops  muft 
be  fent  to  occupy  the  redoubts  ;  and  as  foon  as  they  fhall 
be  in  poffeffion  of  them,  the  army  will  put  itfelf  in  march, 
and  proceed  towards  them.  The  cavalry  of  the  right  mud 
pafs  over  the  biidge  nearefl  to  it,  and  that  of  the  left  will 
do  the  lame.  The  columns  of  infantry  mull  enter  by  the 
fpaces  which  are  between  each  redoubt ;  the  grenadiers  and 
the  piquets  mull  remain,  in  order  to  fullain  the  troops  oc¬ 
cupying  the  redoubts  r  fome  pieces  of  cannon  fhould  alio 
be  left  to  fire  upon  the  enemy  in  cafe  he  fhould  approach 
too  near;  the  columns  mult  pafs  over  the  three  brid  es ; 
the  grenadiers  and  the  piquets  mufl  alto  draw  near  the 
head  of  the  bridges  at  night-fall ;  the  troops  occupying  the 
redoubts  mud  quit  them  filently,and  pafs  the  bridges;  they 
mud  be  followed  by  the  cannon  that  has  been  left  during 
the  day  ;  the  grenadiers  mull  pals  lafl  ot  all ;  after  they  are 
paffed,  the  bridges  mud  be  broke  down.  T.  his  may  be  ea- 
fily  executed,  provided  order  and  filtnce  are  pveferved  ;  but 
if  the  enemy  entertains  the  lead  fufpicion  of  the  redoubts 
bein:*  abandoned,  be  will  come  in  full  flrength  to  attack, 
the  troops  ft  ill  remaining  on  that  fide.  L  hele  troops,  too 
weak  to  refill  a  fuperior  number,  cannot  avoid  being  beaten, 
flauglitered,  or  drowned,  the  cannon  taken,  and  the  bridges 
burnt. 

b’or  greater  fecurity,  the  grenadiers  and  the  piquets  may 
be  furnifhed  with  chevauxde-firife,  which  will  make  an  en¬ 
trenchment,  till  the  troops  which  occupied  the  redoubts  are 
retire1.  A  retreat  never  merits  the  epithet  of  fine,  except 
it  is  performed  with  order,  and  with  the  lofs  ot  as  few  Drave 
men  as  poffible,  to  fave  the  red  of  the  anny. 

In  every  enterprife  formed  by  a  general  in  difficult  places, 
he  mud,  according  to  M.  de  la  Valiere,  provide  for  his  re- 
tieat.  In  retreats  of  all  kinds,  adds  the  duke  of  Rohan,  a 
general  cannot  be  too  attentive  to  render  it  fafe,  and  to 
avoid  diforder :  when  it  is  the  effeft  of  his  own  choice,  it 
ought  to  be  made  fo  early,  and  fo  expeditioufiy,  that  he 
may  not  be  under  a  neceffity  of  fighting. 

During  the  paffage  of  a  river,  or  even  after  a  general  has 
palled  it,  if  he  fhould  be  repulfed,  the  retreat  becomes  very 
difficult,  and  cannot  be  performed  without  great  lofs  ;  it  is 
for  that  reafon  that  many  generals,  who  have  been  mittrufl- 
ful  of  the  firmnefs  of  their  troops,  have  burnt  their  fhips  in 
the  port,  in  order  to  animate  them  to  vift/>ry,  from  confi- 
dering  the  impoffibility  of  retreating. 

The  following  retreats  by  M.  Saxe  aciofs  rivers,  will  give 
the  reader  fome  notion  how  fuch  enterprifes  fhould  be  con¬ 
ducted. 

In  the  carrpaign  of  1742,  the  difpofition  of  that  com¬ 
mander  for  paffing  the  Danube  owed  its  whole  fuccefs  to 
fecrecy,  to  his  addrefs  in  profiting  by  circumllances,  and 
particularly  to  a  very  thick  fog. 

The  two  armies  were  encamped  two  leagues  didant  from 
each  other,  and  the  light  troops  ikirmifhed  together  the 
whole  day.  At  feven  o’clock  at  night,  count  Saxe  fent  for 
the  general  officers,  furnifhed  them  with  inflruftions,  and 
caufed  the  guards  to  be  doubled.  At  nine  o’clock,  the 
baggage  filed  off  over  two  brid  ges  ;  one  of  rafts  and  ano¬ 
ther  of  piles:  after  which  the  infantry  palled,  and  the  gre¬ 
nadiers,  who  formed  the  rear-guard,  cut  down  and  burnt 
the  two  bridges.  The  enemy  advanced  in  order,  to  charge 
his  rear-guard;  but  18  pieces  of  cannon  that  had  becu 
planted  beforehand,  very  foon  filenced  the  fire  of  their 
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muftary,  and  he  loft  not  a  Angle  man.  At  ty-bwak .  the 

army  formed  In  order  of  battle,  Upon  two  hne  ,  in  older  to  - , 

mvi/time  for  the  Imperial! fta  to  retire  irom  Pladhng  ,  and 
as  foon  as  they  had  joined,  the  army  put  itfelt  in  nuich  in 

^'particularly  neceftary,  either  in  paffa  res  or  retreats, 
to  be  acquainted  with  the  nature  of  places,  and  if  they  are 
fit  to  fnrnifh  the  timber  neceffary  for  making  rafts  and 
brid  res.  In  Germany,  and  countries  where  wood  is  very 
plenty,  in  order  to  pafs  with  greater  expedition,  a  general 
can  make  ufe  of  rafts  or  flying  bridges,  lining 

Bridge.)  Two  may  be  placed,  one  upon  the  right,  the 
other  on  the  left,  of  a  bridge  bu.lt  upon  piles  ;  oy  which 
means  three  columns  can  pafs  at  once.  It  fhould  be  ob- 
ferved,  that  the  flying  bridges  are  by  no  means  fecure 

agTn'li  742?  count  Saxe  having  beforehand  pofTefled  himfelf 
of  Thonaftafo,  caufed  two  flying  bridges  of  rafts,  and  a 
great  work  of  redans,  to  be  erefcted,  in  which  he  pofted  five 
battalions  and  fome  cannon. 

On  the  oth  of  September  all  the  baggage  paffed  the  Da¬ 
nube:  on  the  1  oth  the  army  put  itfelf  in  order  or  battle  in  twa 

lines,  which  retired  fucceff.vely  toward  the  nver.  The  lines 
paffed  one  after  the  other;  that  is,  the  cavalry  at  the  ford, 
and  the  infantry  upon  the  flying  bridges.— Six  thoufand  of 
the  enemy’s  advanced  guard  were  witnefies  of  this  retreat 
without  daring  to  moleft  it ;  fo  prudently  were  the  orders 
given,  and  fo  exactly  executed.  ,  t 

It  is  in  retreats  that  bridges  are  mod.  liable  to  break  un¬ 
der  the  weight  of  the  troops  ;  it  is  at  that  time  the  precau¬ 
tions  are  negleded,  becaufe  the  danger  becomes  more  preU 
fing,  and  they  are  not  diffidently  acquainted  with  the  rivera 


Sect.  XL  Of  Battles. 

Of  all  the  operations  of  a  campaign,  the  mod  important* 
and  that  which  is  mcfl  defer ving  ot  attention,  is  a  battle* 
becaufe  it  is  generally  decifive;  ever-y  other  operation  is  but 
preparatory  to,  or  confequent  of  it..  A  general  engage¬ 
ment,  fays  Vigetiua,  is  often  decided  in  two  or  three  hours;, 
after  Which  there  fcarcely  remains  any  refouice  for  the  van- 
quiffied.  Battles,  fays  M  de  Montecucali,  bellow  and 
take  away  crowns  ;  from  their  decifions  princes  cannot  ap¬ 
peal  ;  by  them  war  is  put  an  end  to,  and  the  name  ot  the 
conqueror  immortalized. 

A  general  fhould  by  no  means  fufFer  himfelf  to  be  forced 
to  a  battle  ;  neither  fhould  he  offer  it  but  when  there  is  a 
real  neceffity  for  it ;  and  even  when  he^gives  battle,  it  fhould 
be  rather  with  an  intention  of  faving  than  (bedding  blood  ; 
more  with  a  view  of  afferting  the  rights  of  his  mailer,  and 
the  glory  of  his  country,  than  of  opprefling  mankind. 
However  bloody  a  battle  may  be,  it  is  always  lefs  fo  than  a 
long  war;  which,  by  reiterated  troubles,  confumes  the  trea¬ 
sures  of  fovereigns,  that  finew  of  a  (late,  and  drains  the  blood 
of  the  fubjects. 

Never thdefs,  there  are  fome  occafions  where  it  is  not  left 
to  a  general’s  choice*  either  to  give  or  accept  of  battle.  Aa 
army  of  obfervation,  and  an  army  acting  on  the  defen  five, 
neither  can  nor  ought  to  be  defirous  of  coming  to  aftion. 
Both  the  one  and  the  other  fhould  have  no  other  objeft  in 
view,  than  that  of  polling  itfelf  in  fo  advantageous  afituation, 
that  the  enemy  may  neither  entertain  a  thought  of  attack¬ 
ing  it  in  its  camp,  or  any  hope  of  forcing  it.  The  army 
of  obfervation,  whofe  only  objeft  is  to  protect,  or  to  cover 
the  troops  forming  a  fiege,  fhould  never  feek  to  fight  the 
enemy,  unlefs  attacked  by  him  :  the  other,  obliged  by  its, 
want  of  ffrength  to  aft  upon  the  defenfive,  fhould  only  be 
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OfftMifive  defirous  of  occupying  advantageous  ports,  to  prevent  the 
»  lons*  enemy's  penetrating  into  tlie  country,  and  attacking  it  in 
any  pofition  it  fhall  have  taken. 

If  the  choice  is  left  to  the  general,  he  ought  to  be  parti¬ 
cularly  careful,  before  he  comes  to  a  refolution  of  giving 
battle,  to  examine  whether  lie  can  gain  greater  advantage 
by  winning  it,  than  he  will  fuftain  damage  by  loling  it. 

It  is  therefore  neither  caprice,  nor  a  miilaken  courage, 
or  the  defire  of  diftinguifhing  himfelf  at  an  improper  time, 
that  fhould  determine  a  general  to  give  battle ;  hut  his  fu- 
periority  over  the  enemy,  both  in  the  number  and  quality 
of  troops,  the  enemy's  incapacity,  his  ill-chofcii  encamp¬ 
ments  and  negligent  marches,  the  necefiity  of  fnccouring  a 
place,  or  the  certainty  of  a  reinforcement,  by  the  junction 
of  which  the  enemy  will  become  fupeiior,  or  circumftancea 
which  may  change  the  original  defigns  of  the  campaign. 
This  was  the  reafon  which  induced  the  vifeount  Turenne, 
in  1674,  to  give  the  battle  of  Einfheim,  hecaufe  the  prince 
of  Bournonville  waited  the  arrival  of  the  eldrtor  of  Branden- 
bourg,  who  was  coming  to  join  him  with  a  confideiabie  re¬ 
inforcement  ;  and  if  he  had  not  given  battle  before  that 
junction,  the  enemy's  army  would  have  had  a  very  great  fu- 
periority  over  his.  The  reafons  given  by  Montecucali  for 
avoiding  a  battle  are,  “  when  the  lofs  of  it  will  be  more 
prejudicial  than  the  gaining  will  be  advantageous  ;  when  in¬ 
ferior  to  the  enemy,  or  when  luccour  is  expected;  when  the 
enemy  has  the  advantage  of  the  ground ;  when  it  is  percei¬ 
ved  the  army  1V working  its  own  ruin,  either  by  the  fault  or 
divifion  of  the  commanders,  or  through  the  difagreement  of 
confederates.”  It  may  alio  be  added,  when  the  enemy's 
army  labouts  under  fome  difeafe;  when  it  is  in  want  of  pro- 
vifions  and  forage  ;  and  that,  diffieartened  by  thefe  circum- 
ftances,  his  troops  defert  from  him. 

It  is  on  a  day  of  battle  that  it  becomes  particularly  ne- 
ceflary  fora  general  to  be  acquainted  with  his  own  ground, 
and  alfo  that  which  is  occupied  by  the  enemy  ;  to  know  in 
what  manner  his  wings  are  fupported,  the  nature  of  the 
places  where  thefe  fupports  are  ;  whether  he  can  be  fur- 
rounded,  and  in  what  part  he  can  be  attacked  with  the 
greateft  facility. 

But  however  efiential  thefe  branches  of  knowledge  may 
be,  it  is  not  always  the  fuperiority  of  number,  or  quality  of 
the  troops,  or  advantage  of  ground,  that  will  fecure  the  belt 
difpofed  army  from  being  routed  :  it  is  the  forefight  of  the 
general  in  the  precautions  he  has  taken  before  the  battle ; 
it  is  his  genius,  his  activity,  his  coolnefs,  in  the  time  of  ac¬ 
tion,  and  the  capacity  of  the  general  officers  a&ing  under 
him,  that  determine  the  fuccefs. 

Ground,  fecmingly  the  irioft  advantageous,  often  prefents 
obftacles,  which  do  not  immediately  itrike  a  general,  al¬ 
though  an  expeiicnced  one,  and  which  may  prove  fatal  in 
the  eourfe  of  a  battle  ;  how,  therefore,  will  a  general  be 
able  to  correft  thefe  miftakes,  if  he  confiders  them  as  only 
trivial  ?  At  the  battle  of  Cerignoli,  fought  on  the  28th  of 
April  1503,  the  enemy’s  front  being  more  extended  than  at 
furt  it  was  fuppoied  to  be,  in  order  to  give  a  greater  extent 
to  that  of  the  french  army,  it  was  neeefiary  to  continue  the 
lines  acrofs  vineyards  and  thickets  ;  by  which  means,  the 
negle&ing  to  fill  up  a  ditch  caufed  the  defeat  of  the  French, 
and  the  death  of  M.  de  Numours  their  general. 

A  general  lhonld  not  always  purfiie  his  own  opinion,  it 
being  impoffible  for  one  man  to  fee  every  thing;  he  fhould, 
theiefore,  caufe  an  exadi  account  to  be  given  to  him  of 
whatever  he  cannot  have  an  opportunity  of  feeing  perfonally  ; 
to  inform  himfelf  by  fpies  of  the  enemy's  order  of  battle,  and 
a&  in  confequerice  of  that  knowledge ;  he  fhould  pofiefs  him¬ 
felf  of  all  places  capable  of  containing  ambufeades,  which  he 
ought  to  have  had  examined  fome  days  before  the  battle. 
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Santa  Cruz  hath  given  a  particular  detail  of  all  thefe  pre-  OffCnfive 
parations.  Operational 

It  is  in  thefe  moments,  which  decide  the  fate  of  nations,  ' 

that  the  genius  and  prudence  of  a  general  ought  to  be  con- 
fpicuons  ;  he  fhould  fee,  at  the  fame  time,  what  is  doing 
among  his  own  and  the  enemy’s  troops.  Befide  the  pre¬ 
cautions  which  ought  to  hrve  preceded  the  day  of  battle, 
thofe  which  ought  to  be  taken  in  the  eourfe  of  the  adb'on 
are  fo  numerous,  that  it  is  impoffible  for  them  all  to  find  a 
place  here. 

Some  depend  upon  the  general's  ability,  others  upon  cir- 
cumrtances,  which  it  is  almoft  as  difficult  to  deferibe,  as  to 
mark  out  the  neeefiary  dilpofitions  for  them. 

It  depends  upon  the  general’s  genius  and  forefight  to 
make  choice  of  intelligent,  active,  and  prudent  aids-de- 
camp,  to  affign  to  each  particular  body  the  propereft  com- 
mander  ;  not,  for  example,  to  place,  at  the  head  of  in¬ 
fantry,  one  who  has  been  long  accurtomed  to  the  fervice 
ol  the  cavalry ;  or,  at  the  head  of  cavalry,  one  who  is  more 
ufed  to  the  infantry,  &c.  ;  to  encourage  the  fokliers  by  the 
hope  of  rewards,  and  by  motives  which  may  fpirit  them  up, 
and  to  threaten  thofe  who  are  fo  unmanly  as  to  tremble  at 
the  fight  of  an  enemy,  or  rafh  enough  to  run  forwards  with¬ 
out  order. 

The  general  fhould  alfo  be  capable  of  forming  new 
fchemes,  in  order  to  render  thofe  of  the  enemy  abortive ; 
he  fhould  alfo  take  care,  whatever  may  be  the  nature  of  the 
country,  to  difpofe  his  army  after  fucli  a  manner,  as  to 
render  it  equally  flrong  in  every  part,  that  all  the  bodies  j 

of  which  it  is  compofed  may  protea  and  affift  one  another 
without  con'ufion ;  that  the  intervals  neeefiary  for  a&ing  be 
well  preferved,  a:.d  that  the  referve  can  eafily  march  where- 
cver  it  fnall  be  ordered:  in  a  word,  the  troops  fhould  be  dif- 
poled  after  fuch  a  manner,  that  even  before  the  adtion  they 
may  perceive  in  what  manner  they  are  to  ad. 

It  is  the  work  of  genius  to  take  advantage  of  circum- 
ftances,  and  to  fubmit  to  them  ;  it  is  impofiible  t©  forefee 
the  precautions  dependent  on  them,  as  the  very  circum- 
rtances  muft  be  themfdves  unforefeen  :  it  is  by  a  general’s 
addrefs,  in  knowing  how  to  profit  by  circumfiances,  that 
he  fhows  his  iupeiiority  in  the  day  of  battle.  M.  de  Mon- 
tecuculi  reduces  all  the  advantages  that  can  be  gained  over 
an  enemy  to  four  principal  heads,  which,  in  reality,  are  of 
themfelves  reduced  to  the  knowledge  of  profiting  by  cir- 
cumftances  ;  fuch  are  the  advantages  of  number,  when  the 
enemy  is  beaten  in  his  ports,  his  convoys,  and  in  his  forages; 
when  an  ambufeade  is  furrounded,  or  when  a  whole  army 
falls  upon  a  frnall,  weak,  and  feparated  body  :  the  fecond 
head  confifts  in  the  knowledge  of  the  commander;  the  third 
in  the  manner  of  fighting  ;  and  the  fourth  in  the  advantage 
of  the  ground.  A  general,  who  properly  confiders  thefe 
heads,  will  difpofe  of  a  combined  army  after  fuch  a  manner, 
that  it  may,  at  the  fame  time,  receive  orders  without  mif- 
take,  and  execute  them  without  confufion  ;  a  very  neeefiary 
precaution,  and  one  which  Hanno,  general  of  the  Cartha¬ 
ginians,  negle&ed  to  take  with  regard  to  the  ftrangers  allied 
with  them,  which  occafioned  the  troubles  related  by  Poly¬ 
bius.  He  fhould  have  mixed  the  foldiers  belonging  to  thofe 
countries,  where  bravery  is  in  a  manner  natural  to  them, 
with  thofe  belonging  to  countries  where  it  is  more  extra¬ 
ordinary. 

Vigetius  points  out  the  precautions  neeefiary  to  be  taken 
by  a  general,  to  avoid  having  either  the  wind  or  the  fun  in 
his  front.  The  wind,  which  railed  the  dull,  and  blew  it 
into  the  eyes  of  the  Romans,  contributed  to  the  lofs  of  the 
battle  of  Cannae  :  the  fun,  on  the  other  hand,  dazzles  the 
foldiers,  and  lays  open  their  dilpofitions  and  evolutions  to 
tke  enemy ;  in  a  word,  the  general  fhould  not  negledt  even 
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oflfenfive.  thofe  precautions  which  may  be  in  appearance  ufelefs,  whe-  of  a&ion 
Opiratiwii'.  t|ier  before  the  battle,  or  at  the  very  time  they  may  be  put 
execution  after  the  aftiorr ;  as  the  rallying  the  troops,  the 
refreihing  of  them,  the  retreating  from  before  the  enemy,  or 
the  ourl'nit  of  him,  fuppofing  the  battle  to  be  gained.  A 
general  fhould  have  beforehand  formed  the  plans  of  the 
marches  and  the  enterprifes  he  would  attempt,  and  be  al¬ 
most  certain  of  the  means  of  executing  them  :  if,  on  the 
contrary,  he  fails,  he  fhould  have  determined  the  portions 
by  which  the  army,  fixed  in  a  camp  ftrong  by  fituation, 
may  prevent  the  enemy  from  reaping  any  great  advantage 
from  his  vi&ory  :  he  fhould  alfo  have  provided  for  the  (ecu- 
rity  of  the  prifoners,  the  hofpitals,  the  plunder  of  the  fob 
diers  ;  in  fhort,  for  all  that  is  neceflary  for  preferving  order 
and  driciphne,  and  every  thing  contributing  to  the  fecurity 
of  the  troops  :  the  dill  refs  of  the  enemy,  and  the  glory  of 
the  fovereign,  fhould  be  provided  for  without  waiting  for 
the  event ;  for  at  that  time  confufion  and  diiorder  would 
prove  more  fatal  than  even  the  battle. 

In  the  treatfie  written  by  Santa  Cruz,  upon  the  difpoii- 
tions  before  and  after  a  battle,  may  be  feen  a  long  detail  of 
the  precautions  depending  upon  genius,  and  of  thole  which 
are  regulated  by  circumftances. 

The  general’?  poft  during  the  action  ought  to  be,  ac¬ 
cording  to  Vigetius,  on  tire  right  wing,  between  the  cavalry 
and  the  infantry.  Onozander  fixes  it  upon  fome  height, 
and  Santa  Cruz  towards  the  centre,  in  the  front  of  the  fe- 
cond  line.  Thus  Livius  and  Polybius  have  obferved,  that 
the  polls  of  Scipio  and  Hannibal  were  always  in  thofe  parts 
which  were  leaf!  expofed  :  becarrle,  as  oblerved  by  Onozan- 
der,  a  general  who  runs  into  danger  is  a  rafh  man,  fuller  of 
prefnmption  than  courage  :  neither  is  daringnefs,  adds  his 
commentator  after  Plato,  always  a  fign  of  courage;  befrdes, 
a  man  who  is  really  brave,  is  never  daring  but  when  it  is 
abl'olutely  neceflary. 

A  general  fhould  not  always  fuppofe  that  what  particu¬ 
larly  ilrike’s  him  is  right ;  he  fhould  realon  calmly  upon  the 
probability  of  it,  in  order  to  come  to  a  greater  degree  of 
certainty  with  regard  to  the  practicability  :  he  ought  alfo, 
fays  Vigetius,  to  be  acquainted  with  the  nature  ot  the  ene¬ 
my,  and  the  characters  of  his  generals,  whether  they  are 
prudent  or  rafh,  daring  or  timid  ;  whether  they  light  upon 
principles  or  at  hazard  :  in  effedl,  a  general  ought  to  be  ear¬ 
lier  or  later  in  making  an  attack  in  proportion  to  the  rafh- 
liefs  of  the  enemy.  If,  lays  M.  de  Montecuculi,  any  fign 
•  of  fear  or  confufion  is  perceived  among  the  enemy,  which 

will  be  known  when  the  ranks  are  difordered,  when  the 
troops  mix  together  in  the  intervals,  when  the  colours  wave 
c?bout,  and  the  pikes  (hake  all  at  the  fame  time,  then  he 
fhould  charge  and  purine  the  enemy  without  giving  him 
time  for  reeoiledlion  :  fome  dragoons,  light  cavalry,  platoons, 
fome  loofe  troops,  fhould  be  fent  forward ;  who,  whilft  the 
army  advances  in  order  of  ba’.tle,  will  go  before  to  feize 
fome  polls  into  which  tire  enemy  mu  ft  fall.  A  general 
ought  alfo,  fays  Vigetius,  to  found  the  fpii  it  of  his  foldiers, 
and  obferve  whether  they  have  a  fi rmer  countenance  than 
the  enemy.  It  is  dangerous  to  lead  an  army  on  to  adftron 
that  is  not  thoroughly  determined  to  do  its  duty.  ‘4  Bat¬ 
tles,”  lays  Vigetius  el fe where.  “  are  generally  won  by. a 
final!  number  of  men.”  The  great  my  fiery  con  fills  in 
the  general’s  knowing  how  to  choofe  them,  to  poll  them 
v  eil,  con  ormable  to  his  plan,  and  the  lervices  required  of 
them. 

I  cannot  afTign  the  realon  (fays  he)  v.hy  particular  bo¬ 
dies  tight  better  againfi  other  particular  ones,  or  why  thofe 
who  have  beat  bodies  ftronger  than  themielves,  have  in  their 
turn  been  often  beaten  by  thole  that  were  weaker :  It  is 
undoubtedly  owing  to  want  of  confidence;  becaule  the  place 
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has  been  different ;  or  from  other  circumftances  O (Ten five 
which  cannot  be  laid  hold  of,  but  on  the  very  inftant.  Fhe  ;i)eir'i°’i3* 
fituation  of  the  mind  is  fhown  in  the  countenance  of  the 
foldiers  ;  it  is  declared  in  their  difconrfe,  and  by  the  mofc 
trifling  of  their  actions.  The  general  fhould  coniult  them  ; 
he  ought  even  to  go  farther — the  bell  countenance  is  not  ah 
ways  a  fign  of  the  firmed  cotirage.  Cowardice  often  con¬ 
ceals  rtfelF  under  the  mafic  of  intrepidity'  ;  but  foon  as  the 
adlion  begins,  the  veil  falls  off,  and  the  coward  fhows  him- 
feff,  notwithftanding  all  his  endeavours  to  the  contrary. 

Neither  at  this  time  fhould  a  proper  degree  of  fear  be 
thought  blameable  ;  mature  muft  be  allowed  to  fhrink  iu 
that  awful  and  uncertain  fituation  :  the  coward  gives  him- 
felf  up  to  his  fears;  the  bully  feeks  in  vain  to  difiemble 
them  ;  and  the  rafh  man,  who  cannot  diftinguifh  between 
danger  and  fafety,  is  fenfible  of  both  ;  the  real  foldier  is 
always  modeft,  and  contented  with  having  done  his  duty. 

A  good  general  turns  every  thing,  even  want  of  firength, 
to  advantage.  Hannibal,  at  the  battle  of  Cannae,  pofted 
his  beft  troops  upon  the  wings,  that  the  centre,  which  was 
compofed  of  thofe  on  whom  lie  had  the  leall  dependence, 
might  be  the  fooner  broke,  in  order  to  give  the  wings  an 
oppoi  <  unity  of  furrounding  the  Romans. 

It  alfo  requires  a  very  ftridl  examination  in  a  general,,  in 
order  to  be  thoroughly  maficr  of  theHrcumftances  on  which 
he  fhould  regulate  his  difpofitions  ;  and  he  will  alfo  find 
it  fometirr.es  neceflary  to  make  fome  change  in  his  original 
intentions.  It  is  always  proper  that  the  corps  of  referve 
fhould  be  compofed  of  veterans,  and  even  of  part  or  the 
flower  of  the  army  ;  for  fhould  the  army  happen  to  be 
broke,  this  referve  alone  may  probably  give  a  new  face  to 
the  adtion  :  it  was  this  method  which  Hannibal  purfued  at 
the  battle  of  Zama  ;  where  Scipio,  after  having  defeated 
the  troops  which  prefented  themfelves  to  Irim,  was  afto- 
nifhed  to  find  he  had  a  new  army  to  fight  with.  At  the 
battle  of  For.tenoy,  the  lioufehold  troops  placed  in  referve, 
with  fome  brigades  of  infantry,  determined  the  fuecefs  of 
the  day.  Neverthelefs,  on  fome  occafions  this  difpofition 
may  prove  disadvantageous ;  as,  for  infiance,  where  it  would 
be  neceflary  to  prefen t  a  large  front  to  the  enemy,  or  where 
it  is  neceflary  to  prevent  his  getting  pofieflion  of  a  pafs  or 
a  defile  ;  where  a  general  finds  himfelf  too  inferior,  and 
where  there  are  alfo  pofls  to  be  defended. 

It  would  be  unneceflary  to  repeat  every  thing  mentioned 
by  Vigetius,  relative  to  the  precautions  neceflary  to  be  taken 
before  a  battle  ;  time,  and  the  difference  of  weapons,  have 
greatly  altered  difpofitions  :  fire-arms,  which  are  now  made 
ufe  of  inftead  of  darts  and  (lings,  and  the  bayonet  infiead  of 
the  pike,  have  contradled  the  intervals  which  mud  necef- 
farily  be  left  between  every  foldier. 

The  order  and  difpofition  of  troops  for  action  depend 
entirely  upon  the  general,  who  knows  how  to  profit  by 
circumfiances  ;  the  juft  execution  of  them  depends  upon 
the  capacity  of  the  general  officers.  The  general  cannot 
be  everywhere,  or  lee  every  thing  ;  he  is  obliged  to  rely 
upon  the  underftanding  of  thofe  who  command  under  him 
for  the  juft  execution  of  his  orders  ;  the  general  officers 
fhould  know  how  to  vary  them,  in  proportion  as  circum¬ 
ftances,  and  the  fituation  of  the  enemy  changes.  They 
fhould  have  an  exactneis  and  quicknefs  of  eye,  both  to  op- 
pole  and  profit  by  them  ;  and,  as  M.  de  Puyfcgur  obferv.es, 
the  difpofition  of  the  troops  being  once  regulated  by  that 
of  the  enemy,  by  the  fituation  of  the  country,  and  the  ge¬ 
neral  orders  that  have  been  delivered,  the  only  part  the  ge¬ 
neral  can  have  in  the  action  lies  in  thofe  places  where  lie  is 
within  reach  of  giving  orders  himfelf. 

M.  de  Montecuculi  with  great  reafon  obferves,  that  there 
cannot  be  too  many  officers  in  an  army  on  the  day  of  battle, 
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Offer) five  ;n  order  ta  fupply  the  places  of  thofe  who  are  killed  :  but 
Operations  can  a  mau  poffeffed  of  any  degree  of  humanity  approve  of 
wiaat  he  adds,  that  this  number  Ihould  be  increafed  in  time 
of  war,  and  reduced  in  time  of  peace  ?  What  a  profpeft  lor 
a  foldier,  who,  after  having  lavifhed  his  blood  for  the  fafety 
of  his  country,  and  the  glory  of  his  prince,  lees  himfelf  ex- 
pofed  to  the  fate  of  Belifarins !  Whatever  were  the  virtues 
of  his  matter  Juftirdan,  can  any  one,  without  indignation, 
fee  this  general,  after  having  overcome  the  Perttans,  reu- 
hited  Africa  to  the  empire,  punilhed  the  Vandals,  driven 
the  Goths  out  of  Italy,  ravaged  Affyria,  fcattered  at  a 
diftance  from  both  empires  that  throng  of  barbarians  by 
which  they  were  over- run,  and  preferved  the  throne,  and 
the  life  of  the  emperor ;  upon  the  bare  fufpicion,  or  rather 
under  the  pretence  ot  a  confpiracy,  deprived  of  fight,  arid 
reduced  to  beg  alms  of  pafiengers  in  the  ltreets  of  that  city 
which  he  had  fo  often  faved  ? 

It  has  been  already  feen,  that  the  difpofitions  in  a  moun¬ 
tainous  country  change  according  to  the  htuation  of  the 
ground.  Vigetius  repeats,  fpeaking  of  a  field  of  battle, 
what  has  been  fo  often  eftablifhed  in  the  foregoing  feftions, 
that  an  open  country  is  always  mod  advantageous  for  an 
army  that  is  ft  ranged  in  cavalry  ;  and  that  an  enclofed  fpot, 
divided  by  ditches  and  marfhes,  covered  with  mountains 
and  woods,  is  mod  convenient  for  infantry.  In  tins  lad, 
the  knowledge  of  the  country,  the  art,  the  ability  of  the 
general,  and  the  underftanding  of  the  general  officers  under 
iiis  orders,  fooner  afeertain  the  iucccfs,  than  a  fuperiority 
of  troops  in  an  open  country,  which  prefen ts  little  or  no 
variety  of  ground,  and  which  allows  the  greateft  part,  or 
indeed  the  whole,  of  the  troops  to  aft  ;  the  fuperiority  in 
troops  is  attended  with  great  advantage,  provided  alfo  the 
difpofition  is  good. 

The  different  difpofitions  fjpr  troops  are  fo  many,  the  cir- 
cumdances  differ  fo  greatly,  that  were  it  even  poffiblc  to 
conneft  in  one  body  only  all  the  battles  which  have  been 
fought  fince  the  time  mankind  refolved  to  regulate  their 
properties  by  the  law  of  the  ftrorK>eft,  the  number  of  con¬ 
trivances  which  remained  to  be  colkfted  would  be  greater 
than  of  thofe  which  have  been  aftually  executed.  It  is 
impoflible  to  give  a  detail  of  every  thing  ;  for  in  that  cafe 
every  particular  fpot,  and  the  difpofition  proper  for  it,  every 
country,  and  all  the  circumdances  that  may  oblige  thefe 
difpofitions  to  vary,  mud  be  deferibed.  Thofe  now  going 
to  be  mentioned,  are  only  with  a  view  of  giving  the  rules, 
and  of  more  clearly  demonftrating  thofe  precepts  which  lead 
to  the  knowledge  of  all  others. 

D  isp.  I.  Let  two  armies  of  equal  force  be  fuppofed, 
in  an  open  country  divided  by  a  river,  confiding  of  57 
battalions  and  72  fquadrons  each,  cavalry,  huffars,  and  dra¬ 
goons.  The  two  armies  are  on  the  fame  fide,  the  right  of 
the  one,  and  the  left  of  the  other,  to  the  river.  The  left 
of  the  army  whofe  tight  is  to  the  river  is  unfupported ;  and 
that  whofe  left  is  fupported,  has  a  wood  on  its  right.  By 
this  difpofition  may  be  feen  the  necefiity  of  covering  the 
wing  of  the  army  A,  that  is  expofed.  Plate  DXX. 

The  army  I,  whofe  right  and  left  are  fupported,  is  form¬ 
ed  upon  two  lines,  and  prefents  the  fame  front  as  the  army 
A,  with  a  referve  in  the  rear.  The  following  is  therefore 
thought  to  be  nearly  the  difpofition  which  fhonld  be  made 
by  the  general  commanding  the  army  whofe  left  is  unfup- 
ported.  The  fird  line  ought  to  coniift  of  20  battalions, 
with  intervals  of  about  three  toifes  between  each  battalion  ; 
12  fquadrons  on  the  right,  with  their  proper  intervals;  four 
battalions  on  the  right  of  the  cavalry,  10  pieces  of  cannon, 
and  a  battalion  in  column  clofe  to  the  river  ;  1 2  fquadrons 
on  the  left  of  the  fird  line,  with  their  proper  intervals  ; 
16  battalions  in  the  fccond  line,  300  paces  diftance  from 
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the  fird;  11  fquadrons  on  its  right,  placed  behind  the  in-  OffeTive 
teTvals  of  thole  in  the  fird  line;  and  on  their  right,  iix°Perations» 
fquadrons  of  dragoons  next  the  river,  in  order  to  fuftain  the 
infantry  and  cannon  covering  the  right  ;  1  1  fquadrons  on 
the  left,  placed  in  the  fame  manner  as  thofe  on  the  right ; 

10  pieces  of  cannon,  fupported  by  a  battalion  in  column, 
between  the  infantry  and  the  cavalry  of  the  right ;  10  others, 
fupported  alio  by  a  battalion  between  the  infantry  and  the 
cavalry  of  the  left  ;  four  battalions  in  the  rear  of  the  fecond 
line  on  the  left,  with  orders  to  tranfport  itfelr  obliquely, 
or  fidewife,  as  foon  as  the  army  moves  to  attack  that  which 
is  drawn  up  againft  it ;  i  2  fquadrons  of  cavalry  in  the  rear 
of  the  fird  line  upon  the  left,  to  pod  themfelves  obliquely 
upon  the  flank,  at  100  paces  didance  fiom  the  fird  fqua- 
dion  on  the  left,  next  to  the  four  battalions  and  the  cannon 


city  the  referve,  confiding  of  ro  battalions  and  eight  fquadrons 
of  dragoons,  in  the  th'rd  line  upon  the  left  flank,  fo  that 
it  may  fall  into  the  fird  line  as  foon  as  the  tauadrons  o!  ca¬ 
valry,  which  were  in  the  rear  of  thofe  of  the  fird  line,  fhall 
be  potted  obliquely  :  in  this  pofition,  the  army  will  move 
forward,  the  right  never  quitting  the  banks  of  the  river. 

If  the  enemy’s  army  Ihould  advance,  the  difpofition  of 
the  army  A  will  become  dill  better,  becanfe  the  army  I 
will  quit  the  fupport  it  had  on  its  right ;  but  if,  on  the  con¬ 
trary,  it  remains  in  its  pod,  in  order  to  keep  this  fupport, 
then  the  10  battalions  of  the  referve,  followed  by  the  eight 
fquadrons  of  dra  roons,  will  join  the  four  which  fupport  the 
flanks  of  the  cavalry  which  is  poded  obliquely.  When 
marching',  this  line  pofled  fidewife  fhould  proceed  oblique¬ 
ly;  and  when  the  cannon  fhall  be  near  enough  to  cannonade 
with  effeft,  it  fliould  make  feveral  difeharges,  in  order  to 
break  and  beat  down  the  entrenchments,  or  felled  trees, 
which  the  enemy  may  have  made,  and  alfo  to  deflroy  their 
difpofition.  As  foon  as  the  army  A  Audi  be  near  enough 
to  cannonade  the  army  I  with  fuccefs,  it  mud  halt,  and  a- 
mufe  it  with  a  continual  fire  of  the  cannon.  The  principal 
attack  ought  to  be  made  at  the  wood  by  the  14  battalions 
in  order  to  give  more  drength  and  certainty  to  this  attack, 
fix  other  battalions,  with  10  pieces  of  cannon,  fhould  be 
detached  to  it  from  the  fecond  line,  always  keeping  up  a 
fire  from  the  front.  If  during  this  attack,  it  is  perceived 
that  the  enemy  weakens  his  line,  in  order  to  carry  afliftance 
to  the  wood  that  is  attacked,  then  the  centre  and  the  right 
of  the  army  fhould  march  up  and  charge  him  brifkly.  The 
troops  who  cannonade  the  wood  ought  not  to  advance,  but 
fhouid  only  keep  the  troops  poded  in  it  at  bay  ;  becaufe 
that  part  which  the  enemy  has  weakened  will  then  become 
the  principal  objeft  of  attack  :  it  is  probable,  that  the  ene¬ 
my  having  weakened  his  front,  will  certainly  be  broke.  If 
the  enemy  fliould  not  weaken  his  front,  and  the  attack  of 
the  wood  fhould  fucceed,  as  foon  as  the  enemy  is  driven 
out  of  it,  the  troops  which  attacked  it  fhould  take  the  ene¬ 
my,  in  flank;  then  the  body  of  the  army,  by  advancing, 
ought  to  determine  an  affair  already  half  gained.  If  by 
the  intelligence  the  general  hath  received,  and  the  number 
which  he  knows  the  enemy’s  army  to  confiff  of,  and  which 
he  fees  before  him,  he  judges  the  wood  is  filled  with  infan¬ 
try,  and  that  confequently  the  attack  of  it  will  be  attended 
with  difficulty,  he  muff  attack  on  the  fide  of  the  river,  by 
marching  by  degrees  from  the  right,  as  if  to  fuflain  the 
left.  For  the  greater  certainty  ot  fucceeding  in  dm  at¬ 
tack,  he  fhould  reinforce  the  five  battalions  upon  the  right 
with  fome  others  from  the  fecond  line :  the  left  fhould 
continue  in  the  pofition  already  mentioned,  to  keep  back 
the  enemy.  If  it  fhould  happen  that  the  enemy,  feeing 
his  left  attacked,  cautes  the  troops  t©  leave  the  wood  in 
order  to  replace  thofe  of  the  centre,  which  he  caufed 
to  march  to  the  alfiftance  of  die  left,  the  14  battalions 
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Ofierfivc  which  are  polled  fidewife,  might  bnfltly  to  attack  the 
Operations  wooc|  fuftained  by  dragoons,  Thefe  lail  lhould  poll  them* 
felves  upon  the  left  flank  of  the  infantry  in  order  to  cover 
it ;  and  as  foon  as  it  fhall  be  within  60  paces  of  the  enemy, 
it  lhould  march  up  to  him  with  bayonets  fixed ;  and  the 
dragoons  ought  to  attack  him  in  flank  at  the  time  the  in¬ 
fantry  does  the  lame  in  head.  The  wood  is  all  this  while 
liippoled  to  be  practicable  for  the  dragoons  on  horleback  ; 
but  in  cafe  it  fhould  not  be  fo,  they  muft  dismount,  the  in¬ 
fantry  being  fufficiently  fupported  by  the  12  fquadvoue  of 
cavalry,  which  are  placed  fide  wife. 

The  general  may  with  eafe,  eipecially  in  an  open  country, 
attack  the  enemy’s  whole  army  together ;  but  this  may  be 
attended  with  great  danger,  and  if  the  whole  front  of  the 
firft  line  is  broken,  there  will  not  be  much  difficulty  in 
breaking  the  fecond :  whereas,  by  attacking  the  enemy’s 
army  in  one  or  two  parts,  if  one  of  thefe  attacks  fucceeds, 
the  battle  is  won  ;  becaufe  the  troops  who  are  victorious, 
take  the  enemy  in  flank,  at  the  fame  time  that  he  is  attack' 
ed  in  head  by  the  reft  of  the  army.  In  cafe  it  lhould  not 
fuccecd,  the  troops  who  made  the  attack  can  retreat,  pro¬ 
tected  by  the  whole  army,  which  hath  not  at  all  fullered. 

The  general  fhould,  as  much  as  pofiible,  conceal  the  mo¬ 
tions  he  intends  making  from  the  enemy  ;  coufequently  the 
five  battalions  and  10  pieces  of  cannon  which  fupport  the 
right  of  the  army  next  the  river  ought  to  march  in  the 
rear  of  the  fquadrons  of  the  firlt  line,  the  infantry  with  their 
turns  leaned,  and  not  range  themfelves  in  the  order  of  bat¬ 
tle  intended,  till  the  two  armies  are  ready  to  march  to  charge 
each  other.  It  is  the  lame  with  regard  to  the  fqua  irons  of 
cavalry,  which  fhould  be  pofted  behind  thofe  of  the  firfb  Hue, 
to  execute  the  defign  already  laid  down. 

Disp.  II.  If  the  two  armies  are  rot  fupported  either 
on  their  right  or  their  left,  the  fame  petition  lhould  ftibfi ft 
that  hath  already  been  eftablifhed  for  the  cavalry,  which  is 
in  the  rear  of  that  belonging  to  the  fir  ft  line,  except  that 
it  fhould  be  diilribnted  on  the  right  and  the  left.  If  there 
is  not  cavalry  fufftcient,  huftars  mult  be  fubfiituted  in  it3 
place  ;  but  if  there  fhould  be  cavalry  enough,  it  mult  be 
ufed  on  this  occafion ;  becaufe  cavalry  being  a  greater  body, 
its  charge  is  heavier,  and  it  alto  makes  a  greater  imprei- 
fion  upon  other  cavalry  oppofed  to  it,  provided  they  exe¬ 
cute  their  order  with  great  quicknefs.  This  cavalry  or 
buffers,  which  a*-e  pofted  fidevvife,  fhould  not  quit  their 
poll,  but  wait  the  fuceefs  of  the  attack.  If  the  enemy  is 
repulfed,  they  mull  then  fall  upon  his  flanks,  and  hy  a  brifk 
and  vigorous  charge  endeavour  to  involve  the  fecond  line  in 
the  confulion  of  the  fir  ft ;  they  will  be  followed  by  pnrt  of 
the  wing  of  cavalry  that  is  victorious,  in  order  to  give  a 
greater  force  to  the  attack  of  the  fecond  line,  taking  as 
much  care  as  pofiible  not  to  leave  any  body  of  cavalry  upon 
the  wing  of  infantry  that  is  in  a  condition  of  protecting  it. 
After  thefe  two  lines  of  cavalry  have  been  broken  and  pur- 
fued,  half  of  the  victorious  line  lhould  remain  in  order  of 
battle ;  and,  by  a  motion  to  the  right  from  the  left,  take 
the  enemy’s  infantry  in  flank,  at  the  fame  time  that  it  is 
attacked  in  head  by  the  infantry  of  the  army.  The  fecond 
line  fhould  then  move  into  the  place  of  the  firft,  in  order 
to  be  near  enough  to  p.fiift  it  in  cafe  the  enemy’s  infantry 
fhould  Hand  its  ground  firmly  ;  but  it  is  probable,  that  be¬ 
ing  deprived  of  its  cavalry,  it  will  neither  have  the  fame 
firmnefg,  r.or  the  fame  fpirit,  as  if  it  was  fupported,  efpeci- 
ally  when  it  is  attacked  on  every  fide. 

The  cavalry  and  the  huffa^s  who  purfue  the  beaten  wing 
fhould  not  expofe  themfelves  too  much,  or  break  their  order 
in  the  purfuit,  for  fear  tire  enemy's  buffers  which  are  behind 
fhould  fall  upon  and  beat  them  by  attacking  them  on  all 
fides ;  which  may  very  probably  happen,  if  they  do  not 
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take  care  to  keep  in  order  of  battle  ;  which  fhould  at  Ieaft  Oifcnfive 
be  attended  to  by  the  cavalry.  After  the  buffers  have  pur-^>)eratlOMS* 
fried  the  enemy’s  cavalry  fo  long  as  to  entirely  diforder 
them,  they  fhould  return  and  take  their  former  polls,  in 
order  to  march  from  thence  to  whatever  place  they  may  be 
lei  viceabie.  Although  it  may  appear  fomething  hard  to 
make  the  buffers  return,  there  is  nothing  fo  difficult  but 
what  may  be  accomplilhed,  when  order  and  difcipline  are 
firmly  eftablilhed,  and  when  an  officer  has  the  art  of  making 
himfclf  obeyed. 

At  the  battle  of  Canute,  the  Carthaginian  cavalry,  fupe- 
rior  to  that  of  the  Romans,  having  broke  through  them, 
one  part  continued  the  purfuit,  and  the  other  fell  upon  the 
rear  and  the  flanks  of  their  infantry  ;  at  the  fame  time  the 
Carthaginian  infantry  charged  that  pf  the  Romans  in  all 
parts,  which  decided  the  vidory.  'Thus  Hannibal  owed 
his  vidory  partly  to  his  fiiperiority  in  cavalry,  and  to  his 
attack  upon  the  flanks.  The  Numidians,  who  were  upon 
the  right  wing  of  the  Carthaginian  army,  and  who  fought 
nearly  in  the  lame  manner  as  the  huffars,  performed  on  thfe 
occafion  the  fame  fervice  as  the  huffars  would  certainly  do 
in  the  difpofkton  now  before  us  ;  fo  true  it  is,  that  infantry, 
deftitute  of  its  cavalry,  hath  no  longer  the  fame  firmnds, 
nor  the  lame  fpirit  ;  and  if  it  is  alio  attacked  in  head  by 
infantry,  it  cannot  avoid  being  beat.  The  principal  atten¬ 
tion  of  a  general,  fays  M.  de  Montecuculi,  ought  to  be  to 
fecure  the  flanks  ;  experience  having  taught,  that  when  the 
wings  of  cavalry  arc  broke,  the  infantry  is  eafily  furrounded, 
and  hath  no  longer  the  means,  nor  even  the  courage,  of  de¬ 
fending  itfelf.  The  reader  may  fee  the  principles  he  lays 
down  upon  that  fubjed.  It  is  feen  by  the  example  of  the 
battle  of  Cannre,  what  life  the  cavalry  ought  to  be  put  to, 
particularly  in  an  open  country  where  it  can  eafily  ad. 

What  advantage  may  not  be  expeded  from  it,  when  an 
army  of  Homans,  8o,oco  ftrong  in  infantry,  and  6000  horfe, 
was  overcome  by  the  Carthaginians,  weaker  by  the  half  in 
infantry,  but  which  derived  its  principal  ftrength  from 
ic,ooo  cavalry,  all  veterans,  and  well  diiclplined. 

But  if  the  wing  or  cavalry  is  beat,  it  ought  to  retreat 
with  as  much  order  as  pofiible.  The  cavalry,  or  huffars, 
that  are  pofted  fidewifc,  fhould  always  continue  in  the  fame 
place  ;  there  is  no  reafon  to  fear  that  the  enemy  will  ad¬ 
vance  brifldy  to  the  purfuit ;  becaufe  he  will  be  taken  in 
flank  by  the  body  that  is  potted  fide  wile  ;  a  circumllance 
which  ought  not  ouly  to  abate  the  eagernefs  of  the  con¬ 
querors,  but  alfo  animate  the  conquered.  By  this  man¬ 
ner  oi  ading  they  gain  time  to  pafs  through  the  intervals 
of  the  fecond  line,  and  to  rally  in  the  rear  of  it,  which  they 
can  perform  with  the  greater  eafe,  as  they  are  neither  pur- 
fued  nor  molefted,  at  leall  but  very  fiightly. 

In  order  to  prevent  the  inconveniences  that  may  arife  if 
the  huffars  in  charging  the  firlt  line  of  the  enemy  in  flank 
are  charged  by  the  fecond,  it  is  neceffary  to  detach  inftantly 
from  the  rderve  a  body  of  dragoons  fufiicient  to  fill  up 
the  intervals  of  the  buffers,  which  will  form  a  full  line  with¬ 
out  taking  up  more  ground  ;  this  can  be  fo  much  better  ef- 
fedtd,  as  there  would  be  no  ground  on  the  other  fide  of  the 
troops  who  are  pofted  fidewife,  and  that,  bdsdes,  thefe 
troops  would  be  at  too  great  a  diflance  from  the  main  body 
of  the  army. 

Again,  without  caufing  them  to  fill  up  the  intervals  of 
the  huffars,  they  may  be  placed  in  a  fecond  line  behind 
them ;  and  when  the  buffers  attack  the  flank  of  the  ene¬ 
my’s  wing,  the  dragoons  will  take  their  place*  in  order 
to  keep  back  the  enemy’s  fecond  line.  This  method  hath 
the  lame  efted,  and  is  performed  with  lefs  difficulty.  It 
is  almoft  evident,  that  the  fecond  line  will  not  dare  ad¬ 
vance  to  proted  the  firft  for  fear  of  being  charged  in  flank 
5  A  2  by 
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Oflftnfivs  by  the  dragoons,  but  that  on  the  contrary  it  will  be  obliged 
to, retreat.  _  1  S 

This  difpofnion,  the  performance  of  which  appears  very 
difficult,  is  not  in  reality  fo,  if  the  general  hath  taken  the 
uecefiary  meafures,  and  if  his  troops  are  well  difciplined, 
and  know  how  to  move  with  order  and  exaftnefs.  Even 
when  this  motion  is  not  performed  with  all  the  exaftnefs 
poffible,  it  can  never  be  dangerous,  becaufe  the  front  of  the 
two  lines  will  not  be  deftroyed,  and  becaufe  it  is  alfo  made 
upon  the  rear  ;  and  that  the  dragoons  and  huffars  are  at¬ 
tacked  and  beat  in  matching  up,  their  defeat  cannot  beany 
way  prejudicial  to  the  main  body  of  the  army. 

When  the  field  of  battle  is  in  an  open  country,  all  the 
troops  generally  come  down,  etpCcially  when  there  is  no 
obftacle  to  prevent  them.  On  thefe  occafions,  it  is  reqnifite 
that  the  difpofition  the  troops  fhould  he  ftrong  in  every 
part  ;  there  fhould  always  be  a  refer vc,  whether  of  infantry 
or  dragoons,  in  order  to  be  ready  to  a  full  the  troops  which 
have  fuffered. 

If  it  is  poffible,  in  an  open  country,  to  find  any  hollow 
to  fupport  the  right,  and  a  village  to  fupport  the  left,  the 
general  fhould  make  choice  of  that  fituation,  fuppofing  his 
incention  is  to  accept,  and  not  offer  battle.  If  he  defigns 
to  give  battle,  it  would  be  unneeeffiary  to  take  this,  pofition, 
becaufe  he  muff  quit  it  in  order  to  attack  the  enemy  :  but 
if  circum fiances  require  his  accepting  it,  he  muff  feize  this 
poit,  and  place  infantry  and  cannon  in  the  village,  and  Ra¬ 
tion  other  infantry  in  the  rear  to  fupport  that  which  is  in 
the  village. 

As  to  the  difpofition  for  the  order  of  battle,  efpecially 
for  the  front  of  the  line,  it  muff  be  regulated  by  the  ground, 
by  the  difpofition  the  enemy  has.  taken,  by  the  troops  that 
can  mod  cafily  aft,  and  by  thofe  that  the  enemy  can  oppofe 
to  them. 

If  the  enemy  has  pitched  upon  a  field  of  battle,  and  the 
general  would  attack  him  in  it,  he  fhould  keep  his  whole 
front  employed  ;  but  fhould  make  his  chief  effort %,  on  one 
or  two  parts,  upon  the  wings,  or  at  the  centre.  This  was 
the  method  praftifed  by  marfhal  Saxe  in  all  his  battles  : 
when  he  accepted  battle,  as  he  was  obliged  to  do  at  Fon- 
tenoy  in  1745,  he  was  in  expeftation  that  the  oppofite  army 
would  attack  him  on  one  fide  fooner  than  another  ;  in  this 
fituation  the  difpofitions  fhould  be  properly  regulated,  the 
polls  intrenched  and  occupied,  the  cannon  difiributed,  and 
troops  placed  in  the  rear  ot  each  poll  to  fuftain  thofe  which 
are  in  it :  viftory  fhould  then  be  expefted  from  the  capa¬ 
city  of  the  commanders,  the  firmnefs  of  the  troops,  and  the 
affiflance  that  is  properly  given  them.  But  when  a  general 
gives  battle,  he  may  attack  either  the  right,  the  left,  or 
the  centre,  always  conforming  to  the  fituation  of  the  ground, 
and  the  field  of  battle  which  the  enemy  has  cliofen,  which 
cannot  be  afeertained  but  by  a  thorough  knowledge  of  the 
country. 

It  is  dangerous  to  attack  the  whole  front  of  the  oppofite 
army  with  equal  vivacity,  becaufe,  if  the  attack  does  not 
iucceed,  the  troops  are  difheartened,  and  are  witnefies  of 
each  other’s  defeat.  If  the  firft  line  is  repulfed,  the  fecond 
is  feldom  of  any  great  ufe  ;  whereas,  by  only  employing 
the  whole  front  of  the  enemy,  and  making  a  ftrong  attack 
viipon  one  or  two  parts,  if  it  is  fuccefsful,  the  troops  can  take 
the  enemy  in  flank  ;  and  thofe  which  amufed  his  front  will 
then  attack  him  brifkly,  and  prevent  him  fending  affiflance 
to  the  troops  that  are  beat.  If  the  general  does  not  fuc- 
ceed  in  the  firft  attack,  lie  can  try  it  again  with  greater 
force,  by  caufing  the  troops  cf  the  fecond  line  to  march 
as  was  done  at  the  battle  of  Lafeldt  fought  in  1  747  :  the 
French  troops  being  repulfed  /our  times,  M.  Saxe  fent 
them  a  reinforcement  5  thefe  troops  being  united,  carried 
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the  village  at  the  fifth  attack,  which  determined  the  fate  of  Often  five 
the  battle.  Operations* 

In  a  plain  but  inclofed  country,  a  general  can  attack  u  v  ^ 
only  part  of  an  army.  Antiquity  iurniffies  manv  examples 
of  this.  Epaminondas,  at  the  battle  of  Leuftra,  attack¬ 
ed  only  the  right  of  the  Lacedemonian  army,  with  a 
large  column  of  infantry  that  formed  his  left;  caufing  the 
right  to  be  fupported,  and  making  the  left  march,  the  whole 
army,  according  to  the  opinion  of  the  chevalier  de  Folaid, 
wheeled.  The  battle  of  Mantinaea,  won  by  the  fame  ge¬ 
neral,  is  alio  of  the  fame  nature  ;  with  this  exception,  that 
it  was  the  centre  of  the  Lacedemonian  army  that  was  at¬ 
tacked.  Thefe  examples  are  only  propofed  as  what  may 
poffibly  happen,  but  which  it  would  be  dangerous  to  imitate 
on  every  occafion,  and  which  fhould  be  purfued  in  ciicum- 
ftances  only  where  a  general  expeft.s  great  advantage  from 
them. 

As  the  cavalry  can  cafily  aft  in  an  open  country,  and  be 
of  great  affiflance  to  the  infantry,  all  poifibie  means  fhould 
be  11  fed  to  contribute  to  the  lucceis  of  their  attack  ;  they 
fhould  always  be  fupported  by  troops  in  their  rear.  Cavalry* 
is  of  great  ufe,  particularly  where  the  two  armies,  from  the 
fituation  of  the  country,  find  no  obftacle  to  prevent  their 
joining  ;  and  if  the  cavalry,"  as  M,  dc  Puyfegur  ohferves,  is 
beat,  even  when  the  infantry  of  the  fame  army  is  vfftorious, 
the  beft  thing  that  can  afterwards  happen  to  it  is,  to  retire 
in  good  order. 

The  ground  fo  often  varies,  that  even  is  an  open  coun¬ 
try  there  are  unevenneffes,  thickets,  m oraffes,  and  hollows  ; 
in  each  of  thefe  filiations  the  difpofitions  fhould  be  chan¬ 
ged..  If  thefe  thickets  happen  to  be  in  the  line  of  cavalry, 
and  it  can  aft  there  (for  it  it  cannot,  it  would  be  a  very 
great  fault  to  place  it  in  them),  it  fhould  be  intermixed  with 
platoons  of  infantry,  observing  alio  not  to  take  them  from 
the  main  body  of  the  army,  but  from  the  reserve,  in  order 
not  to  diminifh  the  flrength  of  the  front  ;  which  fhould 
never  be  done  on  any  occafion  whatever,  unlefs  part  of  the 
army,  either  by  its  own  or  the  enemy's  pofition,  cannot  aft 
offenfively,  by  reafon  of  fome  morals,  hollow,  or  any  other 
obftacle  that  the  enemy  may  have  placed  before  him  ;  if, 
nevertheless,  a  general  can  take  an  advantageous  pofition,  by 
caufing  thefe  thickets  or  thefe  hedges  to  be  occupied  by 
infantry,  he  fhould  give  it  the  preference,  to  enable  the  ca- 
varly  to  aft  with  the  greater  facility. 

The  difpofitions  vary  not  only  according  to  the  fituation 
of  the  ground,  but  alfo  according  to  the  general’s  views. 

Some  draw  up  the  battalions  without  intervals,  or  like  a 
wall ;  others,  with  fmall  intervals  ;  others  leave  the  diftanee 
of  half  a  battalion  between  each  ;  and  others,  in  purfuance 
of  the  chevalier  de  Folard’s  method,  place  them  in  columns. 

The  firft  difpofition  is  without  doubt  formidable  as  to 
infantry  ;  but,  as  it  has  been  already  remarked,  it  is  defec¬ 
tive  with  regard  to  cavalry.  In  the  third,  the  interval  of 
half  a  battalion  is  too  wide  :  it  would  require  an  immenfe 
traft;of  ground;  befides,  the  battalions  would  not  be  near 
enough  to  have  it  in  their  power  to  proteft  each  other. 

The  fecond  feems  better,  becaufe  the  front  is  not  fo  large* 
the  battalions  are  more  within  reach  of  affifting  each  other, 
and  have  only  the  diftanee  neeeffary  to  prevent  their  mixing 
confufedly  together.  The  fourth  is  undoubtedly  very 
good  ;  but  can  a  general  promife  himfelf,  that  the  foldiera 
can  always  march  at  an  equal  pace  together,  and  without 
flopping  ?  The  fire  of  the  column  is  continual,  it  defends- 
itfelf  on  all  fides  ;  but  its  oblique  fire  does  not  do  much 
execution,  and  there  are  fituations  and  fpots  where  this  po¬ 
fition  in  column  would  be  faulty.  When  it  cannot  ap¬ 
proach  the  enemy,  and  is  alfo  expofed  to  his  cannon,  this- 
difpofition  would  be  dangerous  ;  becaufe  it  is  certain  that- 

canixon 


AVatl. 

Han  of  an.  Order  o£  I>  attic-,  Urf Oisoo  3H10  *x 


PlalelXXXI. 


Scale  o\.  aHea^riie 


500 


xloo’I. 


W  A  R. 

with  much  greater  advantage  upon  depth  fition  winch 


Part  II* 

OfFenfive  cannon  plays  «  ~  -  , 

Oi-erations.  tjian  up0n  breadth  :  belides,  not  being  able  to  get  near  «-he 

' - ■v -  enemy,  there  are  only  the  heads  of  the  columns  able  to  lire, 

and  the  reft  remains  inactive,  expofed  to  the  cannon.  The 
po  fit  ion  of  the  column  is  therefore  only  very  good,  when  it 
C3n  get  up  to  the  enemy  and  charge  him. 

The  marfhal  de  Puyfegur  afterts,  that  an  army  in  an  open 
country,  formed  in  two  lines,  the  fi’*ft  of  which  is  without 
intervals,  ought  of  courfe  to  beat  an  army  that  is  formed 
with  intervals. 

The  reafon  he  gives  for  it  is  plaufible  :  it  being  certain, 
that  a  full  line  keeps  itfclf  much  clofer  in  marching ;  and 
that,  charging  the  firft  line  of  the  army  that  has  intervals, 
'  *  *  '  1  *  ’  ;fore  the  fecond  line, 


it  ought  to  have  broke  through  it  bef 
which  is  150  toifes  or  300  paces  behind,  can  have  time  to 
come  up  to  its  afiiftance  ;  which  might  very  well  happen, 
and  examples  ot  it  may  alio  be  cited,  hut  could  not  there 
be  another  difpofition  oppoted  to  this  difpofition  in  wall, 
keening  the  neceffary  intervals,  not  only  capable  of  refilling 
it,  but  alio  Wronger,  whether  by  the  pofition  and  arrange¬ 
ment  o  '  troops,  or  by  the  ready  afiiftance  they  can  give  each 
other,  without  being  confuted  in  their  motions  > 

Idet  two  armies  he  fuppofed  in  a  plain  country,  without 
fupport  to  the  wings  of  either  fide,  or  without  any  obltacle 
that  may  prevent  their  getting  up  to  eacti  other.  1  he 
enemy’s  army,  as  hath  already  been  fai  l,  is  in  two  lines  ;  the 
firft  of  which  is  formed  in  wall,  both  infantiy  and  cavalry  ; 
the  fecond  is  formed  with  large  intervals,  and  a  body  of  huf- 
fars  in  the  rear.  The  army  to  be  oppufed  to  it  is  of  equal 
force,  and  confiftsof  40  battalions  and1  $4  fquadrons,  caval¬ 
ry,  huflars,  and  drapoons.  The  following  teems  to  be  near¬ 
ly  the  manner  in  which  it  ought  to  adl  againft  ttic  enemy, 
\vho  is  fuppofed  tg  be  drawn  up  in  wall. 

'•“he  fril  line  of  infantiy  compofed  of  15  battalions,  has 
the  diftancc  of  three  toifes  between  each  battalion,  and  the 
dift  a  nee  of  half  a  battalion  between  each  brigade,  eight 
fquadrons  on  the  right,  aiid  as  many  on  the  left,  with  their 
proper  intervals  :  1  $  battalions  111  the  lecond  line,  2CO  paces 
dift  lit  from  the  firft,  feven  fquadrons  on  the  ri;  1  ht,  and  the 
like  number  011  the  left,  in  the  rear  of  the  intervals  of  thofe 
of  the  firft  line,  fupporting  the  infantry  of  the  fecond  ;  to 
battalions  in  referve  in  two  columns,  one  of  which  in  the 
rear  of  the  fquadrons  on  the  right  of  the  fecond  line,  and 
the  other  of  the  fame  force  polled  in  the  fame  manner  on 
the  left ;  J2  fquadrons  of  dragoons  in  the  rear  of  the  le- 
coud  line,  half  on  the  right,  half  on  the  left  ;  and  1  2  fqua- 
d rons  ©t  cavalry,  or  huflars  i;  there  is  not  cavalry,  in  the 
rear  of  thofe  of  the  fir  It  line. 

By  this  dhpoiuion,  the  army  appears  to  be  ranged  in 
two  lines,  with  a  referve,  and  will  leave  no  room  lor  the 
enemy  to  doubt  of  the  motions  it  may  make  in  marching : 
this  difpofition  will  undoubtedly  have  that  effect,  and  does 
not  appear  very  formidable  ;  but  as  foon  as  the  two  armies 
begin  to  move  forward,  the  fecond  line  of  infantry  muft  ad¬ 
vance  as  unperceived  as  poflible,  forming  itfelt  in  columns 
by  battalions,  each  of  which,  with  its  head  to  a  battalion  of 
the  firft  line,  will  form  as  many  T’s.  The  10  battalions  in 
referve,  which  form  two  columns  of  five  battalions  each,  will 
inarch  and  fill  np  the  fpace  on  the  light  and  left,  between 
the  infantry  and  cavalry.  The  cavalry,  or  huflars,  which 
are  in  the  rear  of  the  firft  line,  one  by  a  motion  to  the 
right,  the  other  by  a  notion  to  the  left,  will  poll  themfelves 
fidewife,  at  i  00  paces  from  the  wings  of  the  army  ;  the 
dragoons  muff  poff  themfelves  in  the  rear  of  them  in  a  fe¬ 
cond  fine.  This  will  be  performed  much  eafier  marching, 
becaufe  it  is  not  complicated  ;  it  is  alfo  performed  in  the 
rear,  and  the  front  of  the  firft  line  is  not  put  into  dis¬ 
order  ;  and  confi  quently,  the  enemy  will  not  perceive  it 
foon  enough  to  change  his  pofition,  and  oppofe  the  dilpo- 
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is  prefented  to  him.  This  firft  line,  by  this  Often uve 
difpofition,  forming  as  many  columns  as  there  are  battalions,  er^tlony- 
of  courfe  ought  to  break  through  the  enemy’s  army,  which 
is  in  wall,  but  not  above  four  deep,  becaufe  the  impreffion 
of  a  column  ou  rht  to  be  much  ftronoer  than  that  of  a  bat¬ 
talion  four  or  fix  deep.  See  Plate  D^XI. 

Snppofing  the  wings  pt  each  T  to  give  way,  the  batta¬ 
lions  which  penetrate  there 'will  find  themfelves  between 
two  columns  hedged  in  with  bayonets  ;  the  10  battalions 
in  referve,  which,  according  to  this  difpofition,  ought 
to  join  the  right  and  the  left  of  the  infantry,  fhould  of 
courfe  feparate  the  two  wings  of  the  infantry,  which  are  on 
the  outfide  of  the  difpofition  in  columns.  Four  battalions 
fhould  remain  in  purfuit  of  them,  and  the  two  laft  take  the 
line  in  flank,  at  the  fame  time  that  it  is  attacked  in  head* 

The  cavalry  fhould  charge  the  line  which  is  in  wall  with 
great  vi  jour  ;  and  the  fecond  line  fhould  follow  it  very  clofe, 
but  in  go  d  order  :  the  cavalry,  or  huftars,  which  are  poll¬ 
ed  fidewife,  will  attack  it  in  flank,  and  the  diagoons  muft 
remain  in  their  poft,  in  order  to  keep  b.ack  the  enemy  s  fe¬ 
cond  line. 

Whatever  difpofiti  ns  are  made  in  the  drawing  up  of  an 
army,  they  fhould  always  have  fome  object.  A  general 
fhould  forelee  all  that  may  be  done  by  the  enemy,  whole 
difpofition  lie  fhould  always  fuppofe  to  be  a  good  one,  and 
to  which  he  fhould  oppofe  one  at  leaft  as  ftrong,  and  always 
better  it  poflible  ;  lie  fhould  particularly  conceal  from  him 
the  motions  he  intends  making,  or  dilguife  them  Tom  him 
in  fuch  a  manner,  that  he  fb all  not  have  time  to  oppofe 
them,  or  at  le  ft  not  readily  enough :  neither  fhould  a  general 
be  lo  near  as  to  give  the  enemy  an  opportunity  of  ditcover- 
ing  and  profiting  by  the  method  he  intends  following. 

The  difpofition  of  an  army  in  wall  is  good  ;  but  in  gene^ 
ral  only  fo  with  refpect  to  infantry,  becaufe  that  body  # 

acting  by  itfclf  requires  but  very  little  ground  to  retreat, 
or  prelent  itfclf  to  the  enemy,  or  to  make  a  motion  to  the 
light  or  to  the  left.  But  this  fame  difpofition  is  defective, 
and  even  hurtful  tor  cavalry,  unlefs  there  is  a  moral  certain¬ 
ty  of  its  getting  the  better  :  but  as,  with  regard  to  war,  a 
moral  certainty  would  be  a  real  preemption,  this  difpofition- 
of  cavalry  in  wall  would  be  dangerous,  becaufe  it  may  be 
broke.  If  that  which  is  oppofed  to  it  marches  up  to  it  re- 
foiu t el y  without  confufion,  and  without  being  afraid  of  that 
mais  of  cavalry,  and  charges  it  the  firft,  iword  in  hand,  how- 
can  it  retire  in  order  if  it  is  broke,  being  as  much  iiraitened 
in  it3  retreat  as  in  its  difpofition  ?  All  the  fquadrons  filling 
up  the  ground,  it  will  neither  be  able  to  make  any  evolution, 
or  to  aCl  ;  and  if  it  retreats  through  the  large  intervals  of 
the  fecond  line,  it  will  carry  it  away  with  it  in  its  flight  r 
were  there  even  fix  lines  behind  it,  they  would  all  be  carried 
away,  the  fecond  by  the  firft,  the  third  by  the  lecond,  and 
fo  on  with  the  others. 

It  is  true  that  it  may  give  the  firft  charge,  and  confc- 
quently  make  thofe  fquadrons  which  have  intervals  give 
way  ;  but  as  thefe  laft  have  more  ground  to  ad  on,  they 
can  retreat  with  greater  eafe  than  thofe  who  have  none,  by 
pairing  through  the  intervals  of  the  lecond  line,  which  is 
not  to  be  done  by  a  line  that  hath  no  interval.  They  can 
rally  in  the  rear,  while  the  lecond  will  charge  the  line  that 
is  without  interval,  and  which  is  already  difunited  by  its 
firft  attack  ;  even  wrhen  thefe  two  lines  are  beaten,  they  can 
retire  with  greater  eafe,  each  fqnadron  having  ground 
enough  to  ad  upon.  They  will  never  be  lo  much  diforder- 
ed  as  the  line  which  has  no  interval,  which  cannot  efcape 
being  cut  in  pieces  it  broke,  or  which  can  only  find  its  fafety 
in  flight  ;  whereas,  thofe  that  have  intervals  can  retire  one 
after  another,  and  in  a  foldier-like  manner,  fuftaining  each 
other. 

Befidesj  in  order  to  prevent  the  impetuofity  of  this  caval* 
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ry  in  wall,  it  appears  that  nothing  is  to  be  done  but  to  poft 
■  huffars,  if  there  is  not  a  fufficiency  of  horfe,  behind  the  fqua- 
drons  of  the  firft  line,  who,  when  the  two  armies  begin  to 
move  forward  in  order  to  charge,  will  place  themfelves  on 
the  right  and  the  left  fide  wife,  i  oo  paces  diftant  from  the 
hrfl  lines  of  cavalry  :  by  this  portion,  they  will  be  able  to 
take  the  enemy’s  line  in  flank,  whenever  it  comes  to  attack 
the  cavalry.  If  a  part  of  this  line  perceiving  this  motion, 
divides  into  two,  one  part  to  attack  the  line  that  has  inter¬ 
vals,  and  the  other  the  huffars,  it  is  fo  much  flrength  loti ; 
consequently,  the  line  with  proper  intervals  has  fewer  troops 
to  fight,  and  may  expert  to  break  them  by  giving  the  firft: 
charge.  If  the  huffars  fhould  be  beat,  it  is  of  no  great  con- 
fequence,  the  defeat  of  thofe  troops  never  deciding  the  fnc- 
cels  of  the  battle  :  it  is  the  body  of  the  army  the  enemy 
mufl  break,  and  not  two  regiments  of  huffars,  which  retreat 
with  great  eafe  from  before  cavalry,  and  rally  and  return  to 
the  attack  as  readily  as  they  retired.  But  if,  inflead  of 
huffars,  cavalry  can  be  potted  there,  the  enemy’s  line,  which 
is  divided  into  two,  will  find  itfelt  obliged  to  fight  upon 
equal  terms :  the  certainty  of  iucccfs  depends  upon  the 
quicknefs  with  which  the  enemy  Is  attacked  ;  and  the  more 
fo,  as  he  will  be  obliged  to  make  a  motion  in  the  prefence 
of  troops  already  polled  and  ready  to  charge.  If  this  line 
without  intervals  advances,  without  fhowing  any  attention 
to  the  huffars,  in  order  to  charge  the  cavalry,  the  huffars, 
at  leatt  a  great  part  of  them,  ought  to  fall  upon  the  flanks ; 
and  the  dragoons,  which  are  in  the  rear  of  them  in  referve, 
fhould  take"  their  place,  to  keep  back  the  enemy  V  fecond 
line,  and  to  prevent  the  huffars  from  being  taken  in  the  rear. 

Thefe  two  difpofitions  are  ideal.  A  ’general  feldom 
choofes  to  fight  upon  a  fpot  where  the  wings  are  void  of 
lupport ;  and  prevents  the  enemy,  as  much  as  poiTible,  from 
getting  poffefiion  of  an  advantageous  poll,  or  at  leatt  does 
not  attack  him  when  he  cannot  prevent  him  doing  it,  espe¬ 
cially  if  the  ground  which  he  occupies  is  everywhere  ex- 
pofed ;  there  are,  neveithelefs,  circum fiances  where  a  gene¬ 
ral  is  obliged  to  fight,  although  not  in  a  poft  ftrong  by  litn- 
ation.  By  the  two  difpofitions  juft  now  deferibed,  the 
order  which  would  be  mofl  proper  to  be  preferved  for  co- 
vering  the  wings,  which  may  be  expofed  by  the  fituation 
of  the  ground,  has  been  endeavoured  to  be  fhown  ;  it  has 
been  feen  of  what  conlequence  it  is  for  a  general  to  know, 
and  to  fccure  all  the  heights,  moraffes,  hollows,  and  every 
obftacle  he  may  meet  with.  On  occafions  fo  important,  a 
general  fhould  take  the  fame  precautions  that  he  would  ufe 
under  the  cannon  of  a  place,  if  he  found  heights  that  over¬ 
looked  the  works  ;  in  which  cafe  he  would  not  fail  of  con- 
ilru£ting  others  more  advanced,  to  prevent  the  enemy  from 
getting  there,  and  retarding  their  approaches. 

If  the  duke  of  Savoy,  at  the  battle  of  Marfaille,  gained 
in  1698  by  the  French  army,  commanded  by  M.  de  Catinit, 
had  been  po fie  fled  of  the  heights  of  Piofaca,  the  two  wings 
of  that  prince’s  army  would  have  been  iupported  5  inflead 
of  which,  his  left  wing  was  expofed.  M.  de  Catinat,  pro¬ 
fiting  from  this  fault,  extended  his  right  to  the  foot  of  thofe 
heights,  of  which  he  poffeflcd  himfelf,  and  outftretched 
the  enemy’s  left  :  it  was  from  thefe  heights  that  the  diforder 
in  the  duke  of  Savoy’s  army  commenced  ;  it  foon  com¬ 
municated  to  the  whole  front,  and  got  poffefTion  of  the 
whole  army  :  fo  true  it  is,  that  the  mofl  trifling  object,  be¬ 
ing  negledted,  changes  the  order  of  things  ;  that  the  leatt 
fault  becomes  effential  ;  that  confidence  in  the  number 
and  in  the  courage  of  the  tioops  is  often  dangerous  ;  and 
that  having  a  contemptible  opinion  of  an  enemy  is  always 
fatal.  The  enemy,  although  inferior  in  troops,  will  toon 
attain  a  degree  of  tuperiority,  if  he  has  the  advantage  of 
ground. 

Armies  can  engage  in  fo  many  different  pofitions,  that  it 
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is  imnofible  to  partkularife  all  of  them.  In  this  feftion 
two  armies  have  already  been  prefented  in  an  open  country,^ ’>erar:»m, 
without  any  fupport  to  their  wing  :  two  others  have  been 
potted,  one  of  which  is  upon  a  fpot  advantageonfiy  iltuated,  * 

its  two  wi aarg  covered  ;  the  other  hath  only  its  right  wing 
fupported,  and  its  left  expofed.  It  has  been  endeavoured 
to  give  to  that,  whofe  left  wing  is  nnfupported,  the  greatett 
flrength  in  its  whole  front  that  is  poffible,  and  by  the  dif- 
pofition  o !•  the  left  wing  it  is  both  iliong  and  fee  u  re  ;  but 
there  are  fuch  a  variety  of  fpots  where  two  armies  may  meet, 
that  it  will  fufflee  -to  know  in  general  the  advantages  they 
may  derive  fiom  their  fituation. 

Disp.  III.  A  thud  difpofition  very  different  from  the 
two  former  is  as  follows.  The  enemy’s  army  is  fuopoied  to 
be  advantageoutty  potted;  it  hath  a  hollow  on  its  right, 
through  which  run  the  waters  of  an  impaffable  morals,  form¬ 
ing  a  rivulet.  Its  left  is  fupported  by  a  large  town,  eroded 
by  a  rivulet.  In  the  centre  is  an  height,  capable  of  con¬ 
taining  12  battalions;  in  the  front  of  it  is  a  plain  of  70O 
or  800  toifes,  which  extends  from  its  left  to  the  cavalry  on 
its  right.  Oppofite  to  this  cavalry  the  plain  grows  narrow¬ 
er,  by  reafon  ot  an  height  which  reaches  to  the  rivulet,  and 
which  the  cavalry  could  not  occupy,  becaufe  the  enemy  hath 
taken  poffeffion  of  it  during  the  night.  The  town  is  en¬ 
trenched,  and  filled  with  imantry  and  artillery  ;  16  batta¬ 
lions  in  two  lines  are  potted  next  the  town,  in  order  to  fuf- 
tain  the  troops  that  are  in  it.  Behind  the  town  there  are 
three  bridges  upon  the  rivulet :  in  the  front  of  the  town,  on 
the  other  fide  of  the  rivulet,  are  potted  tour  battalions  and 
five  pieces  of  cannon,  in  order  to  flank  the  troops  intending 
to  attack  the  town ;  thefe  four  battalions  are  fuftained 
by  eight  fquadrons  of  dragoons.  The  centre  of  the  army 
cnnfifls  of  20  battalions  in  the  firft  line,  and  as  many  in 
the  fecond  ;  eight  of  which  are  next  to  the  morafs,  fuftain- 
ed  by  fix  fquadrons  of  dragoons;  12  fquadrons  in  the 
firft  line,  and  1 2  in  the  fecond.  The  cavalry  on  the  right 
confifts  of  1 1  fquadrons  in  the  firft  line,  and  1 1  in  the  fe¬ 
cond.  Thirty  fquadrons  of  huffars,  diftributed  half  on  the 
riuht,  and  half  on  the  left,  and  the  whole  front  of  the  army 
lined  with  artillery.  Plate  DXXII. 

The  army  A,  which  was  encamped  a  quarter  of  a  league 
from  the  height  by  which  it  is  ieparated  from  the  enemy, 
began  its  march  at  dark  ;  it  halted  at  the  foot  of  the  height, 
and  fent  fome  detachments  of  infantry  to  take  poffeffion  of 
the  fummit  of  it.  The  army  I  made  the  above-mentioned 
difpofitions,  becaufe  the  army  A  was  too  near  to  be  able  to 
avoid  a  battle.  The  army  I  is  compofed  of  78  battalions 
and  90  fquadrons :  thefe  two  armies  are  nearly  of  equal 
flrength. 

The  left  of  the  army  A  hath  a  fine  plain  before  it,  ex¬ 
tending  from  the  morafs  to  that  part  where  the  height  com¬ 
mences.  In  that  place  are  potted  eight  battalions  in  two 
columns  of  four  battalions  each,  next  the  morafs,  with  10 
pieces  of  cannon  between  the  two  columns :  there  are  14 
battalions  in  the  firfl  line,  and  13  in  the  fecond;  four 
battalions  towards  the  height,  and  next  the  cavalry.  Six¬ 
teen  battalions  occupy  the  height  as  far  as  the  fmall  wood  ; 
four  battalions  occupy  the  other  fide  of  the  wood,  and  32 
battalions  upon  two  lines  very'  clofe  together  ;  12  battalions 
behind  the  height  next  the  rivulet ;  i  2  fquadrons  of  horie, 
jmd  20  of  huffars,  who  have  orders  to  pafs  three  bridges 
thrown  over  the  rivulet,  and  attack  the  town  with  three 
columns  of  four  battalions  each,  fuftained  by  the  12  iqua- 
drons  of  horfe,  and  the  20  of  dragoons.  In  the  rear  of  tne 
cavalry  upon  the  left,  are  potted  16  fquadrons  of  dragoons 
at  .  1: ; tie  diftance,  with  intervals;  fo  that,  if  the  enemy 
fhoii  attack  this  left  and  beat  it,  the  cavalry  may  eafily 
retire  ough  the  interval#  of  the  dragoons,  to  give  them 
the  greater  facility  of  acting,  and  turn  their  defeat  into 
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OfTenfive  an  almoft  certain  viftory 
Pj>erat  ons.  polled  behind  the  height, 
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Fifteen  fquadrons  of  horfe 


are 

with  their  right  toward  the 
height,  and  their  left  toward  the  camp,  in  order  to  take  the 
enemy  in  flank,  whilft  he  is  employed  in  purfuing  the  caval¬ 
ry  of  the  left,  which  he  has  beaten.  The  chief  objeft  of 
the  attack  fhould  be  the  town,  although  the  inoft  difficult. 

If  it  is  forced,  the  enemy  will  be  beat  without  refource  : 
becaufe  the  infantry  who  has  driven  him  from  that  poll, 
will  attack  him  in  the  rear  ;  at  the  fame  time  that  the  in¬ 
fantry  which  remained  on  the  height  will  come  down  from 
it,  and  join,  either  to  attack,  or  at  l«nft  to  employ  the  enemy 
upon  the  height,  and  by  that  attackprevent  him  from  fending 
afiiftance  to  the  troops  already  driven  from  the  town  and  put 
to  flight  :  the  cavalry  upon  the  left  will  advance  at  the  fame 
time  to  fupport  the  infantry,  and, 'if  neceftary,  to  charge  the 
enemy’s  cavalry. 

The  32  battalions  which  are  upon  the  height  in  two  lines, 
will  be  divided  into  fix  columns,  of  which  four  of  fix  bat¬ 
talions  will  be  employed  in  attacking  the  town,  the  lafl  bat¬ 
talion  of  every  column  excepted  ;  which  mu  ft  remain  at  the 
entrance  of  the  wood,  with  four  columns  of  four  battalions 
upon  the  left,  in  order  to  fullain  the  infantry  attacking  the 
town,  and  to  keep  back  the  enemy’s  cavalry  upon  the  left. 
They  will  defeend  from  the  height  under  the  protection  of 
the  wood  by  which  it  is  covered,  and  which  ends  at  about 
400  toifes  from  the  town.  Tlieie  troops  will  be  followed 
by  artillery,  which  mull  be  polled  between  the  columns  ; 
they  mull  halt  on  leaving  the  wood,  and  will  begin  by 
making  a  continual  lire  of  cannon  upon  the  town  and  the 
cavalry:  during  this  fire  of  the  artillery,  the  12  battalions 
on  the  other  fide  of  the  rivulet  ought  to  attack  the  four 
battalions  aud  the  eight  fquadrons  of  dragoons  belonging 
to  the  enemy  ;  and  when  they  have  forced  them  to  give 
way,  they  will  amule  them  by  a  conllant  fire  of  mnfquetry. 
When  the  artillery  fhall  have  played  long  enough  to  have 
broken  down  the  enemy’s  entrenchments,  and  dellroyed  the 
order  of  the  troops,  the  four  columns,  formed  of  20  bat¬ 
talions,  will  march  up,  and  with  their  bayonets  endeavour  to 
penetrate  at  fome  part;  the  1  2  battalions  on  the  other  fide  of 
the  rivulet  will  charge  at  the  fame  time  ;  the  two  columns  of 
four  battalions  each,  as  well  as  the  four  la  ft  battalions  belonging 
to  the  columns  which  attack  the  town,  will  remain  at  the  en¬ 
trance  of  the  wood  with  the  aitillery,  in  order  to  keep  back 
the  enemy’s  infantry  and  cavalry  which  was  next  the  town. 
If  any  one  of  the  columns  can  penetrate  as  far  as  the  bridge 
that  is  in  the  town,  it  will  take  pofteflion  of  it,  as  well  as  of 
the  market-place  ;  the  others  following  it  will  take  poffef- 
fion  of  the  hedges  and  gardens.  One  column  only  will  be 
fufficient  to  fecure  the  banks  of  the  rivulet,  and  take  pof- 
feftion  of  the  bridges.  As  foon  as  the  bridges  are  free  from 
the  enemy,  the  12  fquadrons  of  horfe  and  the  20  ofhuflars 
will  pafs  and  attack  every  thing  they  find  to  oppofe  them  ; 
then  the  left  ought  to  advance  :  the  battalions  which  have 
remained  upon  the  heights  fhould  come  down  from  them, 
and  all  together  attack  the  front  of  the  army,  whofe  left 
wing  is  already  broken  and  taken  in  flank. 

But  if  the  enemy,  after  having  examined  the  difpofition 
of  the  army  A,  imagining  that  the  principal  attack  will  be 
dire&ed  againft  the  town,  inftead  of  remaining  in  his  firft 
difpofition,  changes  it  entirely,  and  caufes  a  part  of  his  fe- 
cond  line  of  infantry  to  march  to  the  town  ;  and  if  he 
ftrengthens  his  right  by  the  cavalry  of  the  left  (a  fpot  more 
favourable  for  cavalry  than  infantry),  the  attack  of  the  town 
will  then  become  impra&icable,  becaufe  of  the  great  fupeii- 
ority  of  the  troops  defending  it ;  therefore  it  would  be  ufe- 
lefs  to  perfift  in  it  ;  but  his  right  Ihould  be  vigoroufiy  and 
brifkly  attacked.  It  is  true,  that  it  is  reinrorced  by  the 
cavalry  from  the  left ;  but  as  the  ground  between  the  height 
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and  the  eight  battalions  which  are  next  the  morafs  can  con-  OflVnfive 
tain  but  12  fquadrons,  thofe  which  the  enemy  hath  drawn  Qper*UQ!tSf 
from  the  left  can  only  be  polled  behind  the  height,  or  in 
the  third  line  ;  if  they  are  behind  the  height,  nothing  can 
prevent  their  being  attacked:  but  fuppofing  the  firft  line 
broken,  it  fhould  rot  be  too  warmly  purlued,  for  fear  of  le- 
parating,  and  being  taken  in  flank  by  the  cavadry  behind 
the  height.  The  16  fquadrons  of  dragoons  which  arc  be¬ 
hind,  ought  to  remain  in  that  fituation  ;  the  15  fquadrons 
of  horfe,  which  are  with  their  right  to  the  height,  and  their 
left  to  the  old  camp,  ought  to  take  the  place  of  thofe  who 
have  attacked  the  enemy  ;  and  then  the  20  battalions  which 
are  upon  the  height  will  come  down  into  the  plain  and 
attack  the  enemy’s  infantry,  at  the  fame  time  that  the  15 
fquadrons  of  cavalry  and  the  16  of  dragoons  attack  the  ca¬ 
valry  which  is  polled  behind  the  height.  If  they  fucceed 
in  beating  it,  or  whether  they  do  or  not,  if  the  enemy  fends 
aftiftance,  he  will  weaken  his  left,  and  then  the  44  battalions, 
who  till  this  time  have  remained  inadlive,  may  come  down 
from  the  height  and  attack  the  town,  not  fo  much  with  a 
defi^n  of  forcing  it,  as  to  oblige  the  enemy  not  to  take  any 
troops  from  it ;  if  no  abidance  is  feut  to  tli£  right  wing,  it 
will  be  undoubtedly  beaten,  being  attacked  by  foices  fo 
greatly  fnpperior  to  it :  the  whole  of  the  cavalry  being  thus 
put  to  flight,  the  molt  prudent  part  the  enemy  can  take  is* 
to  endeavour  to  pafs  the  rivulet  by  the  three  bridges  be¬ 
hind  the  town,  and  by  fo  doing  fecure  himfelf  from  farther 
infult :  if  the  enemy  does  this,  the  12  battalions,  the  IZ 
fquadrons  of  horfe,  and  the  20  of  dragoons,  will  retire  by 
the  fame  road  they  marched  up,  and  they  will  be  in-  fecuri- 
ty  as  loon  as  they  are  in  the  wood  :  befides,  a  beaten  army 
is  ieldom  to  be  feared  ;  therefore,  they  may  retire  uinnoleit- 
ed,  and  in  order. 

But  if  it  happens  that  the  enemy,  without  changing  his 
pofition,  is  not  to  be  forced  in  any  of  thefe  attacks,  the. 
general  had  better  retire  to  the  height,  where  there  will  be 
no  danger  of  the  enemy’s  endeavouring  to  attack,  him  :  but 


it  he  fhould  attempt  the  attack  of  the  left  wing  of  the  army 
A,  it  mull  be  reinforced  by  all  the  cavalry  that  can  be  em¬ 
ployed  without  caufing  confulion,  and  two  brigades  of  in¬ 
fantry  fhould  be  joined  to  the  two  which  are  next  the  mo¬ 
rals. 

Disp.  IV.  The  fourth  difpofition  is  fuppofed  in  a  coun¬ 
try  mixed  with  thickets  and  plains.  The  enemy’s  army 
hath  its  right  to  fome  mountains,  and  its  left  to  a  river  ;  in 
about  a  third  part  of  the  length  of  his  front,  there  is  a  vil¬ 
lage  a  little  behind  its  right.  His  difpofition  is,  four  bat¬ 
talions  and  fix  pieces  of  cannon  upon  an  height  which  over¬ 
looks  the  plain,  to  which  is  alfo  added  the  cavalry  of  the 
right.  Behind  are  two  pafies  entrenched  and  guarded  by 
four  battalions  ;  upon  the  heights  of  thefe  pafies  there  are 
four  more,  to  prevent  the  enemy  penetrating  at  the  flank. 
There  are  eight  fquadrons  in  the  firft  lir\e,  four  battalions 
polled  at  the  village,  and  1  2  in  it  with  cannon:  1  6  battalions 
on  the  left  of  the  village,  14  fquadrons  and  four  battalions  next 
the  river.  The  fecond  line  conlifts  of  1  1  fquadrons  upon  the 
right,  eight  battalions  behind  the  village,  in  order  to  carry 
timely  aftiftance  to  it;  12  battalions  in  the  rear  of  the  1 6  of  the 
firft  line  ;  15  fquadrons  and  four  battalions  to  the  river.  The 
referve  conlifts  of  18  fquadrons  of  dragoons  next  the  moun¬ 
tains  (in  order  to  difmount  and  be  within  reach  of  aftifting  the 
battalions  guarding  the  pafies),  and  of  24  fquadrons  of  huftars. 
on  the  left  next  the  river.  An  ifiand  is  fuppofed  a  little  in 
the  front  of  the  firft  line  :  in  this  ifiand  are  placed  two 
battalions  and  fix  pieces  of  cannon.  A  ftone  bridge  is  alfo 
fuppofed  between  the  two  lines,  behind  which  is  polled  two 
battalions,  to  fupport  thofe  in  the  ifiand,  and  to  facilitate 
their  retreat.  It  feems  impofiible  to  attack  an  army  thus, 
4  fituated 
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0°S’tlVn- ‘V“  «ed,:  aI!  the  troops  are  3  mutuai  fuoport  to  each  other: 
-  U'e  ianks,are  fecured  ?->"i  well  guarded  ;  artillery  is  plant¬ 
ed  along  the  whole  front  ;  and  the  paffes  are  entrenched, 
and  troops  polled  in  them. 

In  the  front  of  the  enemy’s  army  is  a  large  plain,  which 
rims  non  the  mountains  as  far  as  the  rfi-r;  but  the  large- 
nefs  of  it  is  broke  into  by  tome  thickets,  where  neve.thelefs 
cavaliy  may  aft :  in  order  to  attack  this  army,  thus  advan- 
ageou  y  ported,  a  dilpohtion  mull  be  made,  entirely  dif* 
erent  from  that  which  it  is  in.  If  the  village,  which  is  en- 
t.cnched  and  well  furmflied  with  troops  and  artillery,  is  at- 

n?  i  ,d’  t!'e  f0l,cm';  “  Wi!1  be  doubtful :  but  liippofing  it 
lhould  be  -orced,  .t  will  not  be  without  lofing  a  great  number 
of  men  ;  whieh  lhould  be  avoided,  becaufe  it  is  the  duty  of  a 
general  to  (pare  the  blood  of  his  foldiers  as  much  as  poffible, 
and  even,  if  praa.cab  e,  to  employ  but  few  of  his  troops 
againft  a  greater  number  of  the  enemy’s.  If  the  paffes  on;y 
are  attacked  in  order  to  t-ke  the  enemy  in  flank,  it  is  very 
ceitam  he  can  fend  afltftat.ee  to  it  without  weakening  his 

refe  ve  her '  iM"  •nPmV°r  t0  caufc  the  «gl> t  battalions  in 
refe  ve  behind  the  village  to  march  there,  and  to.caufe  the 

J  5  tquadroiis  of  dragoons  to  difmount.  If  only  the  left 
t][e.  nvt'r  >•  stacked,  it  is  true  that  attack  is  more 
j  . ..f.tcable,  there  being  no  obftacle  or  entrenchment  to  p-e- 
vent  coming  up  with  the  enemy  :  but  kill  there  is  but  one 
w  ing  beaten  ;  r.nd  that,  by  falling  back  upon  the  troops  in 

is  ma  eT’  Tr  retreat  b>'the  mounta‘ns  of  which  the  enemy 
but  th,.  ’  i  ^  'n  grefl  rear°n  to  imagine  it  will  be  beat; 
tl  lr  h-flgenm‘  endeavour  to  r^P  as  much  profit  from 
hat  victory  as  he  can  :  it  is  therefore  th.  ught  that,  not 

to  l„fe  the  fruit  of  it,  the  enemy  lhould  be  marked  on  the 

vivJ  T.’nr  the.centre  t0  Witbin  about  200  toifes  of  the 
mer,  at  the  lame  time  that  the  entrenched  paffis  are  attack 
«d.  During  thefe  two  attacks,  a  brill-  cannonade  lhould 
be  kept  up  upon  the  village,  the  infantry  and  cavalry  upon 
2  tbe  la,aatD  ^at  is  poited  in  the  ifland,  and  t?ha 

CXt)  lem'e,-'„by  thefe  two  attacks  the  enemy’s 
fiont  and  right  wing  will  be  equally  annoyed  ;  he  will  not 

m  kf  f-ftanCC>  **  “  that  uncertain* 

,/  m!}n-P  r!y  rnd  V°  2  part  wbere  the  danger  is  not 
p.  mg.  But  fuppofe  he  lhould  aft  in  the  moll  proper 
and  prudent  manner,  as  it  lhould  always  be  imagined^ 
Vl11,  the  affillance  which  he  will  fend  to  that  partf  cannot 

if  hflfed  ?utlOUt,  un?urniniiiig  or  weakening  Vome  other: 

C  .  ien®  e.ns  the  paffes  and  the  heights  with  the  eight 

S  Lf'l,"  lh'I  A«p>  .III  not  “be 

L’  f  Jl  fc*'«l?  •««<  to  take  a,,,  „ooP,  f,..m 

f  ™  S  ’-  T  ‘°  f£nd  t]iem  t0  th«  affillance  of  the 

)a  ,.e  it  m'ji  ^Ut  lf  he  lhould  unfurnilh  the  vil- 

iage,  ,t  mud  then  be  attacked,  and  that  vigoroully  ;  which 

noZdcVaJ  ?°ne’  ?  lt,hath  btCn  for  *ome  time  can- 
dm^T  ifn  1  1  COnft°1uently  the  earth  hath  been  tumbled 

T:;rmS*  m  dC’  at  lea11  lar*e  enough  fo,  the  in- 
the  front  from  gdng ^  ^  813,1  PreVelU  that  at 
In  order  to  execute  the  attack  upon  the  enemy’s  armv- 
it  is  rmagmeo  the  troops  ought  to  be  dillributed^ after  the 
1-  /1  man"7' :  a!1  the  infantry  lhould  be  placed  in  the 

20  batf’l,WseP  thg  rhat  °i  r  6  rderve’  whl'ch  ffoi'W  confift  of 
and  the  hff  1  &  uTf  hn\^ld  confift  of  the  cavalry  ; 
rl V*  k  ,/•  be  formed  of  the  dragoons  and  huffars 

Jtin  in  o?0nrK"  1  brigades,  lhould 

wffh Z  m”  v  k  ,  Rt  thecominff  out  the  thickets, 

Se  e  Ts  Sl  brten  r,he  inte,vals  °f  eacP  bri- 
gaae,  the  28  battalions,  after  making  feven  brides  as 

then  the  2CI  ^  ™jl  form  ^Juma : 

he  24  lquadron  which  are  in  the  rear  of  the  infantrv 

formed  m  column,  will  poll  themfelves,  four  fquadrons  In 


A 
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tW  lTl  br!gade-  Tha  br!  Jade  hippo, -ting  thePOffi U' 

rgh  flank  will  advance  on  the  fide  of  the  river:  and 'hen OpSt 

™°  TS  Lhe  24,  fquadrons  will  march  up  to  ^ 
tie  enemy  anc  attacK  him  with  their  bayonets,  without 
lofing  time  m  firing.  As  foot,  as  the  columns  have  broken 
01  ftaggerul  the  enemy’s  firll  line,  the  cavalry  will  ffll  furi- 
_ou%  upon  them  IwordiV.  hand;  a  part  o/the  dragoons 
and  huffa.s  lhould  follow,  in  order  to  be  within  diltaifce  of 
i.  .laming  the  troops  who  have  attacked,  or  to  join  them- 

it  Z  il°l  CKe  C  kVr3 17  rll0e  h5iV£  broken  in  2rn0m'  he  enemy : 
rt  fliould  be  obierved,  that  as  foon  as  the  huffars  are  erja. 

gee  and  purfumg  the  enemy,  the  cavalry  lhould  rally  in  order 
to  urta.n  them,  or  to  flank  the  infantry  which  may  ftifl 
make  r elillance.  ihe  brigade  of  infantry  which  fupported 

the  fii  bS  r  y  ,:hCi  feVCn  hquadrons,  lhould  attack 
he  foul  battalions  on  the  left  of  the  firll  line,  and  tl.e  feven 

quadrons  will  take  them  in  flank;  which  they  can  with 

fliffhfre?r7  Crfe  ,as  the  cavalry  hath  been  put  to 

ght.  I  he  feventh  column  lhould,  with  four  fquadrons 
attack  the  four  battalions  of  the  fecond  line,  at  V  fame 
time  that  this  attack  is  executed  from  the  front  as  far  as  the 
river;  1 6  Battalions  ot  the  20  in  referve  fliould  attack  tl.e 
p  ffes,  and  alfo  the  heights  ;  the  remaining  four  will  march 
ndu  cover  of  the  mountains,  fuitained  by  a  brigade  of  in- 
anti  y  and  eight  fquadrons,  111  order  to  attack  the  cavalry 
on  the  right  ;  thus  of  the  whole  front  of  the  enemy’s  arm/ 
there  will  remain  only  the  village  that  hath  not  been  attack- 
ed,  unlels  there  hath  been  fuch  a  number  of  troops  drawn 
from  it,  as  to  render  the  carrying  of  it  not  difficult.  It  is 
to  be  luppofed  that  one  of  thefe  attacks  will  fucceed  ;  that 
made  by  the  columns  fooner  than  the  reft:  the  dilpofition 

Or  COlll nrms  lntermiv^rl  itmVV.  ■  _  r  •  ,  .  , 


ry  very  formidable,  be¬ 


caufe  each  body  is  fupported  without  confufion  ;  befides  it 
is  to  be  luppoled  that  a  column  four  battalions  in  depth 
and  from  18  to  20  men  in  front,  ought  to  break  through  a 
line  that  is  only  lour  deep,  and  which  being  once  penetrated, 

tefiVxia  in  bie^,ng  through  it. 

The  movement  of  the  infantry  to  form  itfelf  in  column, 
and  the  evolutions  ot  the  cavalry  to  fill  up  tl.e  intervals  of 
each  column,  ought  to  be  performed  with  great  quicknef?. 
and  near  enough  to  the  enemy  to  hi rp rife  him,  but  not  at 
luch  a  alliance  as  to  give  him  time  to  remedy  it. 

The  nature  of  the.  ground,  which  is  continually  chan- 
gmg,  cannot  be  tollowed  through  all  its  various  fhapes  ;  the 
author  from  whofe  work  we  take  this  article  hath  therefore 
endeavoured  to  form  his  diipolitions  in  thofe  fituationa 
which  moll  ordinarily  occur,  in  order  that  thefe  general  dif- 
pohtions  may  be  aiTiftant  to  the  ideas  in  more  particular  and 
critical  lit uat  10ns.  Mountainous  countries  have  not  been 
mentioned,  becaufe  it  is  very  rare  that  they  prefent  an  op¬ 
portunity  of  coming  to  a  general  a&icn  :  the  affairs  which 
happen  among  them  are  generally  with  regard  to  fome  port, 
which  can  never  decide  the  fate  of  an  army,  however  brifk 
they  may  be.  The  four  difpofitions  now  mentioned  are 
ideal  ;  and  although  the  propriety  of  them  may  be  defend¬ 
ed,  it  would  be  very  imprudent  to  anfwer  lor  their  fuccefs  ; 


becanle  with  regard  to  the  buf.nels 


of  war,  the  whole  de- 
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pends  upon  circumftances,  and  the  leail  accident  often  ren. 
ders  a  dilpofition,  feemingiy  the  bell,  the  moil  prejudicial 
that  can  be  taken.  A  motion  of  the  enemy’s  troops  ill 
conducted  by  their  commanders,  too  much  floth  or  too 
much  eagemefs  m  the  execution  of  orders,  an  accidental 
word  falling  from  the  mouth  either  of  an  officer  or  a  foldier 
and  which  is  always  increafed  when  told  again,  may  occa- 
iion  the  defeat  of  an  army,  however  well  clifpofed  or  ad- 
vantageoufly  fituated.  The  epithet  Ci  beft”  lhould  be 
given  to  that  general  who  commits  the  feweft  faults ;  for 

there 
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Petite  there  is  no  man  who  can  flatter  himfeif  with  having  com- 
GueFre.  ni|tted  none  :  it  is  impoffible  for  a  general  to  fee  every  thing 
1  ~  himfeif,  or  to  remedy  any  unforefeen  acident  that  may  hap¬ 
pen,  if  he  is  not  affided  by  his  general  officers,  who  fee 
things  which  it  i$  impoffible  he  can  :  they  oughc  not  only 


ft. 

to  be  the  means  of  putting  his  orders  in  execution  ;  but 
even,  in  certain  circumftanees,  they  fhould  prevent  them,  ^ 
and  make  the  fame  difpofitions  which  the  general  ought  to 
make,  and  would  certainly  order,  were  he  in  their  fituation> 


Part  III.  Of  the  PETITE  GUERRE. 


HPHE  Petite  Guerre  confids  in  the  manoeuvres  of  the 
Partifan  in  fecret  marches,  occupying,  defending,  or 
attacking  pods,  reconnoitring  countries  or  the  enemy,  pla¬ 
cing  of  ambufeades,  &c. 

Sect.  I.  Of  the  ^iiaiif  cations  of  a  Partifan ,  and 
the  Nature  of  his  Corps . 

They  generally  call  every  officer  a  partifan  wbo  is  def- 
tined  to  go  at  the  head  of  a  detachment,  whether  draught¬ 
ed  from  the  body  of  the  army,  or  of  a  party  which  he  be¬ 
longs  to,  and  for  that  reafon  has  no  other  name  than  that  of 
a  partifan. 

Of  all  military  employments,  there  is  none  which  require 
more  extraordinary  qualities  than  that  of  the  partifan.  A 
good  paitifan  ought  to  have  an  imagination  fertile  in  pro- 
jefts,  fchemes,  and  refources  ;  a  penetrating  fpirit,  capable 
of  combining  the  whole  circumflances  of  an  action  ;  a  heart 
intrepid  againd  every  appearance  of  danger  ;  a  deady  coun¬ 
tenance,  always  affured,  and  which  no  figns  of  difquiet  can 
?.lter  ;  a  happy  memory,  that  can  call  every  one  by  his 
r.ame  ;  a  difpofition  alert,  to  carry  him  tlnough  every  thing, 
and  give  a  foul  to  the  whole  ;  a  piercing  rapid  eye,  which 
inftantly  catches  faults  or  advantages,  obflacles  and  dangers 
of  fituation,  of  country,  and  every  object  as  it  paffes  ;  his 
fentiments  ought  to  be  fuch,  as  to  hx  the  refpeft,  confi¬ 
dence,  and  attachment  of  the  whole  corps.  Without  thefe 
difpofitions,  it  is  impoffible  to  fucceed. 

A  partifan  ought  to  fpare  nothing  to  be  affured  by  bis 
fpies  of  the  march,  force,  defigns,  and  polition  of  the  ene¬ 
my.  As  chief,  he  owes  the  example  of  an  irreproachable 
conduft  to  his  corps,  by  which  he  will  infpire  relpeft,  love, 
zeal,  and  vigilance,  and  gain  the  hearts  of  the  whole  to  his 
fervice.  It  is  extremely  dangerous  for  fuch  an  officer  to 
contraft  the  lead  attachment  to  women,  wine,  or  riches. 
The  fird  makes  him  negleft  his  duty,  and  frequently  occa- 
fions  the  mod  ruinous  treacheries  :  the  iecond  leads  to  dan¬ 
gerous  indilcretions,  and  is  fure  to  draw  down  contempt : 
the  third  leads  to  guilt,  and  dedroys  all  fentiments  of  ho¬ 
nour.  The  partifan  mud  be  content  without  the  delica¬ 
cies  of  the  table,  as  he  may  be  often  expofed  to  want 
provifion  ;  his  bed  the  fame  with  the  mens,  a  cloak  and 
iiraw,  never  dripping  but  to  change  linen.  Nothing  ani¬ 
mates  foldiers  fo  much  as  the  pretence  and  vigilance  of  a 
commanding  officer  diaring  with  them  the  fatigues  of  the 
fervice  :  the  officers  follow  his  example  ;  the  men  are  affured, 
encouraged,  and  content. 

A  corps  capable  of  carrying  on  the  Petite  Guerre  to  ad¬ 
vantage  fhould  be  compofed  of  infantry  and  cavalry ;  and  as 
it  is  incontedable  that  the  cavalry  ought  to  be  the  mod  ac¬ 
tive  in  carrying  on  the  Petite  Guerre,  it  were  to  be  wifhed 
that  they  were  likewise  the  dronged,  fo  as  to  have  600  ca- 
valry  and  400  infantry  in  a  corps  of  1000  men,  making  four 
companies  of  infantry  and  1  2  troops  of  cavalry. 

The  commanding  officer  fhould  have  the  naming  of  the 
officers  of  this  corps,  or  at  lead  have  liberty  to  rejeft  fuch 
as  he  is  convinced  are  not  qualified  for  fuch  fervice,  as  eve¬ 
ry  officer  who  may  be  ambitious  to  ferve  in  the  corps,  tho’ 
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poflefled  of  great  military  merit,  may  not  have  the  talents 
requilite  for  the  duties  of  the  partifan. 

To  fupport  the  honour  ot  this  corps  upon  a  folid  asd  re« 
fpeftable  footing,  the  drifted  fubordination  mud  extend 
from  the  chief  to  all  the  officers,  and  the  mod  rigid  difci- 
pline  infpire  vigilance,  patience,  bravery,  and  love  ot  glory, 
to  the  whole  corps. 

It  is  of  the  utmod  importance  for  the  officer  that  com¬ 
mands,  to  have  the  choofing  his  men  and  officers  whom  he 
knows  to  be  fitted  for  his  enterprife,  and  thereby  prevent¬ 
ing  many  difficulties,  contradictions,  and  dangers,  which  jea* 
loufy  and  didrud  always  occadon  among  drangers. 

No  recruit  for  the  corps  of  a  partifan,  either  cavalry 
or  infantry,  fhould  exceed  30  years  of  age  ;  but  the  young¬ 
er  they  are,  if  they  can  carry  arms,  fo  much  the  better  for 
fuch  a  fervice,  to  which  youth  is  particularly  inclined.  In 
the  choice  of  recruits  for  the  cavalry,  it  were  not  unworthy 
the  attention  of  officers  to  piefer  men  that  are  lovers  of 
horfes,  and  to  recruit  chiefly  in  thofe  countries  where  fuch 
are  modly  to  be  expefted. 

As  for  arms,  the  firelock  and  bayonet  is  fufficient  for  a 
foot  foldier  j  and  in  the  corps  of  the  partifan,  barrels  of  3 6 
inches,  with  a  long  bayonet,  but  to  have  the  caliber  the 
fame  as  that  of  the  red  of  the  army,  which,  for  the  lake  of 
having  ammunition  made  up  to  fuit  the  whole,  ought  to  be 
invariably  the  fame.  A  helmet  likewife  is  preferable  to  a  hat, 
as  the  fword  is  alinod  the  only  thing  to  be  dreaded  from  the 
enemy’s  cavalry.  Four  fpades  and  tour  pick-axes  fhould  be 
given  to  each  company  ot  infantry. 

The  prefent  manner  of  equipping  the  light  dragoons  is 
fo  perfeft,  it  is  unneccffary  to  fay  any  thing  on  that  head  5 
but  no  white  horfc,  done  horfe,  or  mare,  fhould  be  differed 
in  the  corps  of  the  partifan,  as  the  lead  neighing  or  percei¬ 
vable  colour  may  make  enteiprifes  fail.  No  horfe  fhould  be 
mounted  or  fervice  till  fix  years  old.  The  fize  of  the  light 
dragoons  is  very  proper  for  the  partifan  ;  and  while  they 
have  firm  ground  to  aft  upon,  and  plenty  of  forage,  none 
can  excel  them  ;  but  when  they  come  among  moraffes,  and 
feel  the  feverity  of  want,  perhaps  the  Hungarian  huffars 
may  be  found  more  equal  to  the  duty  :  poffibly,  therefore, 
in  forming  the  corps  of  the  partifan,  2CO  horfe,  fuch  as 
are  bred  in  the  mountains  of  Wales  or  Scotland,  mounted 
by  the  lighted  men,  might  be  found  ot  good  fervice. 

The  principal  attention  of  an  officer  of  cavalry  fhould  be, 
to  fee  that  the  men  feed  and  drefs  their  horfes  well.  Du¬ 
ring  the  whole  campaign  they  fhould  have  dry  food  only* 
as  green  weakens  them.  When  the  exigency  of  the  fervice 
requires  the  horfes  to  be  kept  faddled  day  and  night,  every 
horieinan  {houid  feize  fome  moment  to  turn  the  faddle-cloth, 
which  greatly  comforts  a  horfe,  keeps  him  at  eafe,  and  lefs 
apt  to  gall  ;  and  care  ih odd  be  taken  to  keep  the  cloth  foft, 
and  clean  from  fweat  ar.d  dud. 

Sect*  II.  Of  PofIst  &c  and  the  different  Works  with 
which  they  may  be  fortified . 

Posts  are  generally  fuch  places  as  bodies  of  troops  can 
fix  in  when  detached  from  the  army,  to  cover  and  fecure 
the  frontiers  \  and  upon  the  vigilance  and  refidance  of  the 
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Ptme  parties  that  are  detached  there,  depends  the  fafety  of  the 

Guerre.  army.  Whatever  the  abilities  of  a  general  may  be,  it  is 
v—  —  pcarce  poffible  that  he  can  have  an  eye  to  every  detail  that 
contributes  to  their  defence  ;  it  is  fufficient  if  he  knows  that 
the  guards  are  properly  placed,  and  the  line  that  they 
make  properly  eftablifhed.  It  is  then  the  bufinefs  of  the 
particular  officers  who  command  them,  to  make  the  heft  dif- 
pofition  for  a  vigorous  defence,  and  anfwering  the  views  of 
the  general. 

An  officer  who  is  detached  to  a  pod,  is  either  to  relieve 
a  party,  or  take  poffeffion  for  the  fird  time.  In  the  fird 
cafe,  if  the  guard  which  he  relieves  happens  to  be  entrench¬ 
ed,  as  foon  as  he  arrives  at  the  poll,  and  has  taken  his  indruc- 
tions  from  the  officer  who  commands,  he  fhould  prepare 
himfelf  for  his  defence,  as  ffiall  be  mentioned  in  that  article. 
In  the  fecond,  if  an  officer  who  is  detached  is  to’ entrench 
himfelf,  he  mult  examine  if  the  place  is  advantageous  for  the 
execution  of  his  projects,  the  defence  of  his  people,  and  the 
fecuring  a  retreat. 

He  mud  confult,  id,  Whether  the  fituation  be  conveni¬ 
ent  for  fending  parties  to  difeover  the  enemy  ;  whether 
to  give  intelligence  of  their  fituation  and  march,  or  to  db* 
flurb  and  furprife  them.  2d,  If  it  has  fome  natural  defence 
on  its  front  or  hanks,  fuch  as  a  river,  rivulet,  morafs,  or 
fmall  wood  that  can  be  eafily  penetrated.  3d,  If  he  can 
preferve  his  communication  with  the  army,  and  if  there  are 
fome  covered  places  to  favour  his  retreat.  4th,  If  he  can 
difeover  all  the  approaches  ;  becaufe  if  the  enemy  can  come 
within  a  fmall  dillance  of  the  poll  without  being  feen,  he 
will  place  himfelf  under  cover  there,  and  red  while  the  be- 
fieged  are  obliged  to  remain  continually  under  arms,  and  will 
watch  the  moment  for  making  an  attack.  If  then  he  finds 
hollow  roads,  clumps  of  wood,  or  any  place  where  the  ene¬ 
my  can  fecure  himfelf  in  the  neighbourhood  of  his  pod, 
he  mud  dll  them  up,  or  guard  them  with  detachments  of  fix 
or  feven  men.  <;th,  He  mud  take  care  not  to  be  command¬ 
ed  by  any  neighbouring  heights,  or  mud  prevent  the  enemy 
from  profiting  by  that  advantage  ;  becaufe  if  they  can  take 
his  foldiers  in  the  rear,  it  will  be  impoffible  for  them  to  de¬ 
fend  themfelves.  6th,  The  extent  of  the  work  mud  be  pro¬ 
portioned  to  the  number  of  men  that  are  to  defend  it.  Good 
fenfe  and  numberlefs  examples  prove,  that  too  large  en¬ 
trenchments  can  only  be  defended  by  confiderable  bodies. 
jlh,  He  fhould  take  care  to  have  all  the  parts  of  his  en¬ 
trenchment  nearly  of  an  equal  flrength,  fo  as  to  be  able  to 
make  an  equal  refidance  everywhere  ;  and,  ladly,  He  will 
take  care  to  fulfil  exa&ly  the  intention  of  the  general  in  pod- 
ing  a  guard  in  that  place. 

There  are  fome  places  fo  advantageoudy  polled  by  na¬ 
ture,  that  though  they  are  not  fortified,  they  may  in  a 
ihort  time,  and  with  little  charge,  be  made  fo  drong,  that 
it  will  require  as  much  art  to  belie  re  them  as  many  others 
that  are  perfcdl  fortifications  ;  fuch  as  iflands,  peninlulas, 
and  places  feated  on  eminences  of  difficult  accefs,  or  in  mo- 
raffis. 


If  the  pod  is  in  a  level  country,  or  upon  a  height  that 
may  be  furrounded,  as  happens  almod  always  to  fmall  de¬ 
tachments,  they  fhould  conllrudl  a  redoubt,  or  fmall  fquare 
fort,  compoftd  of  a  parapet  with  its  banquette  and  ditch. 

T  he  ground  being  chofen,  you  mud  trace  a  draight  line 
Hite  AE  (fig.  1.),  and  raife  the  perpendicular  BC,  as  directed 
>XXIV“.  i n  pra£lical  geometry;  obferving  to  give  to  each  of  thefe 
lines  which  mark  the  interior  fide  of  the  parapet  but  two 
toifes,  or  two  and  a  half  for  30  men,  four  toifes  for  50,  and 
eight  for  1 00  ;  which  will  leave  a  fpace  of  two  feet  at  lead 
againft  the  parapet  for  each  man.  Having  traced  the  two 
fird  lines  A,  B,  you  mud  put  the  cord  over  the  picquet  C 
of  the  perpendicular  B,  and  with  the  fame  length  trace  the 
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arch  D,  then  put  the  cord  over  the  picquet  E  of  the  line  A,  Petite 
and  trace  the  ?,rch  F.  The  point  where  the  arches  inter-  Guerre* 
fedl  each  other,  is  the  point  to  end  the  lines  EH  and  ' 

CG.  Thefe  four  lines  mark  the  interior  fide  of  the  pa¬ 
rapet. 

Then  trace  four  other  lines  at  the  didance  of  two  or 
three  feet  parallel  to  the  fird,  as  I,  L,  M,  N,  to  mark  the 
fize  of  the  banquette,  which  fhould  be  greater  or  lefs  ac¬ 
cording  to  the  number  of  foldiers  you  would  place  in  a  file. 

Then  trace  a  third  parallel  fquare  on  the  outfide  of  the  fird, 
as  O,  P,  Q,  lb,  to  mark  the  exterior  fide  of  the  parapet, 
and  to  determine  its  thicknefs,  which  is  ufually  eight  or  nine 
feet,  or  iS  if  it  is  to  refid  cannon,  which  you  fhould  always 
be  prepared  to  do. 

Then  trace  a  fourth  and  lad  fquare  STVX,  to  deter¬ 
mine  the  width  of  the  ditch,  which  is  the  fame  or  two  feet 
more  than  the  thicknefs  of  the  parapet  ;  leaving  a  picquet 
planted  at  all  the  angles,  as  likewife  at  the  lines  already  tra¬ 
ced,  fo  as  not  to  lofe  the  points  from  whence  the  lines  were 
drawn. 

While  you  are  employed  with  two  or  three  men  in  tra¬ 
cing,  five  or  fix  men  fhould  be  ordered  to  cut  down  the  trees 
that  are  in  the  neighbourhood  of  the  pod,  not  only  to  open 
the  approaches,  but  to  ferve  for  condru&ing  the  intrench- 
ments.  The  fmalled  branches  ferve  to  make  fafeines,  which 
are  a  fort  of  faggots  about  fix  feet  long,  two  feet  thick,  and 
of  the  fame  fize  all  over,  tied  in  the  middle  and  at  the  two 
ends,  to  ferve  for  fupporting  the  earth,  which  would  tumble 
down  without  that  fupport.  The  middling  branches  ferve 
to  make  picquets  proper  for  mixing  with  the  rafeines,  and  fix¬ 
ing  them  in  the  ground,  or  one  above  another  to  raife  the 
paiapet.  The  trunks  to  which  the  large  branches  are  left, 
ferve  to  incrcafe  the  drength  of  a  pod,  as  fhall  be  mention¬ 
ed  afterwards. 

Having  traced  all  in  the  manner  direfled,  fix  a  row  of 
fafeines  upon  the  fmall  fquare  ILMN,  to  fupport  the  earth 
of  the  banquette  ;  then  fix  a  fecond  row  upon  the  fquare 
ABGH,  to  fupport  the  interior  fide  of  the  parapet  ;  then 
a  third  row  on  the  third  fquare  OPQJl,  to  fupport  the  ex¬ 
terior  fide  of  the  parapet.  You  fhould  obferve  in  the  be¬ 
ginning  to  picquet  the  fafeines,  to  leave  a  paffage  of  three 
feet  PB,  on  the  fide  lead  expofed  to  the  enemy,  to  ferve 
for  an  entry  to  the  redoubt ;  but  if  this  paffage  can  be  ta¬ 
ken  in  a  draight  line,  it  fhould  be  made  like  a  mortoife,  as 
you  fee  at  Y,  fig.  2. 

After  having  picqueted  the  three  rows  of  fafeines  as  df- 
re&ed,  you  mud  dig  the  ditch  AB,  as  in  the  profile,  fig.  3. 
a  foot  didant  from  the  exterior  fide  of  the  parapet.  This 
didance  or  breadth  is  called  berme,  and  ferves  to  fupport  the 
earth,  or  receive  what  falls  from  the  parapet  by  the  enemyr,s 
cannon.  This  benne  is  more  or  lefs  according  to  the  folidi- 
ty  of  the  earth  ;  the  earth  to  be  thrown  into  the  intervals 
C,  D,  E,  marked  for  the  parapet  and  banquette,  taking  care 
to  make  the  men  tread  it  well  down,  and  obferving  to  leave 
a  talus  or  dope  on  the  two  fides  of  the  ditch  FG,  moie  or 
lefs  according  to  the  confidence  of  the  earth,  fo  that  it  may 
r.ot  tumble  down.  The  dope  F,  which  is  on  the  fide  of  the- 
redoubt,  is  called  the  /carp  ;  and  the  oppofite  dope,  which 
is  next  the  country",  is  called  the  counterfcarp .  Care  mud 
be  taken  in  picqueting  the  fafeines  with  which  the  parapet  is 
raifed,  to  bring  them  nearer  one  another  by  degrees  in  rai¬ 
ling  it  as  at  H,  fo  as  to  leave  the  fame  dope  on  each  fide. 

The  didance  DE  marks  the  banquette ;  the  didance  DC 
the  thicknefs  of  the  parapet  at  the  bottom  ;  the  didance 
IL  the  thicknefs  of  the  parapet  at  the  top;  MN  the 
width  of  the  ditch  at  bottom ;  AB  the  width  of  the  ditch 
at  top. 

If  the  ground  is  level,  the  banquette  of  tins  work  mud 
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be  railed  two  feet ;  but  in  low  places  two  banquettes  are 
necefTary,  the  one  above  the  other  like  fleps :  but  if  this 
banquette  is  raifed  on  account  of  fome  neighbouring  heights 
from  whence  you  may  be  taken  in  the  rear,  the  parapet 
mud  be  raifed  to  fuch  a  height,  that  the  enemy’s  lhot  can 
no  longer  plunge  down  upon  you.  A  Hope  mull  be  left 
on  the  top  of  the  parapet,  as  IL,  fo  that  the  foldiers  may 
fee  round  the  poll,  and  fire  eafily  towards  the  country 

at  O.  . 

Though  the  fquare  form  of  a  redoubt,  which  we  have  gi¬ 
ven  the  method  of  conftru&ing,  is  almoft  the  only  one  ulcd 
in  the  field,  yet  it  has  its  faults,  which  ought  to  make  it  be 
reje&ed,  at  leaft  for  thofe  polls  which  ought  to  defend  the 
environs  equally.  Experience  Ihows  us,  that  we  ought  ne¬ 
ver  to  depend  on  the  oblique  firing  of  mufquetry,  as  the 
foldiers  almoft  always  fire  light  forwards,  as  at  A,  fig.  4. 
and  often  even  without  taking  aim.  This  being  the  cafe, 
there  are  large  fpaces  oppofite  to  the  angles  of  the  redoubt 
at  B  that  are  not  defended,  and  where  we  may  fay  that  the 
enemy  remains  in  fafety.  The  chevalier  Chirac  propofes 
an  excellent  method  to  prevent  this  inconvenience,  by  con- 
flru&ing  the  interior  edge  of  the  parapet  like  the  edge  of  a 
faw,  in  form  of  fmall  redans,  to  hold  a  man  or  two  in  each 
fide,  fig.  6.  which  by  the  ciofs  fire  takes  the  enemy  on  the 
two  flanks,  fo  that  there  are  no  approaches  but  what  are  de¬ 
fended  ;  but  the  conftruftion  of  this  redoubt  is  too  tedious 
and  complex  to  be  executed  by  (mall  detachments. 

The  fame  author  prefers  conftru&ing  circular  redoubts  as 
at  C,  fig.  5.  becaufe  all  the  points  of  the  circumference  be¬ 
ing  equally  difpofed,  the  foldier  pofls  himfelf  indifferently 
over  all  *,  and  the  exterior  fpaces  D  which  are  defended,  va¬ 
rying  every  moment,  the  enemy  is  lfowhere  in  fafety. 

The  circular  redoubt,  then,  is  the  mofl  perfeft  that  can 
be  conftru&ed  :  but  where  a  road  or  the  edge  of  a  river,  is 
to  be  defended,  the  fquare,  or  long,  or  triangular  redoubt,,  is 
preferable,  becaufe  they  ought  to  oppofe  the  faces  of  the  111- 
trenchment  as  parallel  as  poffible  to  the  places  they  are  to 
lire  at,  obferving  always  to  round  the  angles. 

To  trace  a  circular  redoubt,  after  fixing  the  central  point 
of  the  pod,  let  a  picquet  be  fixed  in  that  point,  and  draw 
from  it  as  centre  ihe  circle  EE,  with  a  length  of  cord  in 
proportion  to  the  number  of  the  party,  to  mark  the  interior 
fide  of  the  parapet ;  then  trace  another  within  the  firfl,  at 
the  diilance  already  given,  to  mark  the  banquette  ;  _then 
trace  a  third  FF,  to  mark  the  exterior  edge  of  the  para¬ 
pet  ;  then  trace  a  fourth  GG,  to  mark  the  width  of  the 
ditch  ;  which  being  done,  picquet  the  fafeines,  and  make 
them  take  the  bend  of  the  circle,  finiflung  as  in  a  fquare  re¬ 
doubt. 

If  an  officer  is  polled  with  a  detachment  on  a  paffage  or 
before  a  bridge,  in  a  defile,  or  oppofite  to  a  ford,  he  may 
make  a  parapet  either  bending  or  ftraight,  with  a  banquette 
or  ditch  which  fhould  fhut  up  the  whole  entry  ;  or  he  may 
make  a  redan,  which  is  a  work  with  two  faces,  and  in  fuch 
a  fituation  fhould  be,  made  with  a  re-entrant  angle  (that  is, 
the  angle  pointing  from  the  enemy)  ;  taking  care  when  he 
is  to  guard  a  fold,  to  conttruft  it  fo  near  the  river  that  the 
enemy  cannot  have  room  to  form  after  they  have  paffed.  A 
deep  ditch  may  be  dug  oppofite  to  the  ford,  into  which  they 
fhould  let  the  water  of  the  river  pafs  ;  they  may  likewife 
make  the  banks  fteep;  throw  trees  acrofs,  and  fcatter  cliauffe- 
traps,  which  are  inflruments  of  iron  with  four  fpikes,  made 
fc  as  to  have  always  one  point  erect. 

The  flrength  of  a  redoubt  or  any  other  work  may  be 
augmented  by  blocking  up  the  paffage  that  leads  to  it,  fur- 
ro unding  the  pofl  with  felled  trees,  and  finking  their  trunks 
three  or  four  feet  deep  in  the  earth,  which  mull  be  dug  on 
purpofe,  leaving  a  number  of  large  branches  on  them,  which 
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muff  be  fharpened  at  the  ends,  and  the  leaves  taken  away, 
and  placed  as  near  to  one  another  as  poffible,  fo  that  the  v 
branches  may  mix,  and  taking  care  that  they  incline  towards 
the  enemy.  Two  or  three  rows  may  be  made  in  this  man¬ 
ner  ;  but  they  fhould  be  at  leafl  two  toifes  diflant  from  each 
other,  that  the  enemy  may  not  burn  them  all  at  once  to 
approach  the  entrenchments.  M.  Saxe  in  his  Reverie  fays, 
that  redoubts  are  proportionably  advantageous  as  they  take 
lefs  time  in  conflru&ing,  and  are  proper  \or  numbeilefs  cir- 
cumflances,  where  one  often  may  ferve  to  flop  an  army  in  a 
clofc  country,  hinder  them  from  troubling  you  on  a  critical 
march,  or  to  occupy  a  large  fpace  of  country  when  you 
have  but  few  troops. 

There  is  no  need  to  mention  large  works  which  require  en¬ 
gineers  to  conflruCl,and  great  bodies  to  defend  them,  as  thefe 
have  been  deferibed  under  the  article  Fortification  .;  but 
a  redoubt,  fuch  as  A,  fig  7.  may  be  ftrengthened  by  filling 
the  ditch  with  water,  by  turning  a  rivulet,  or  cutting  a  ri¬ 
ver  or  pond.  If  the  ground  is  uneven,  fo  that  the  water 
cannot  be  put  equally  in  all  parts  of  the  ditch,  darns  fhould 
be  left  in  digging  at  C  ;  or  little  traverfes  of  earth  to  form 
banks  proper  for  keeping  the  water  in  the  upper  part  of  the 
ditch  D,  from  whence  it  may  be  let  run  into  the  lower 
E.  Thefe  banks  fhould  have  but  half  a  foot  in  thicknefs 
at  the  height  D,  which  fhould  be  raifed  fharp  ;  but  a  good 
deal  moie  mull  be  left  below  at  E,  by  doping  the  two  fides 
pretty  much.  Dams  likewife  are  made  of  planks  or  boards, 
as  at  F  ;  but  they  muff  be  flrong,  and  fupported  by  large 


flakes,  fo  that  the  body  of  water  above  may  not  overturn 
them  ;  and  then  they  are  reckoned  pieferable  to  thofe  that 
are  of  earth  :  but  a  more  particular  explanation  of  this  fi¬ 
gure  may  be  of  ufe. — A  therefore  is  the  ground  within  the 
redoubt.  B,  The  bottom  cf  the  ditch.  C,  D,  E,  Dam 
of  earth.  F,  Dam  of  planks,  boards,  or  fafeines.  G,  Up¬ 
per  part  of  the  redoubt  conftru&ed  of  fafeines,  and  the 
earth  dug  out  of  the  ditch.  H,  The  lower  part  of  the  re¬ 
doubt  dug  in  the  earth.  I,  The  berme  or  fpace  left  at  the 
bottom  of  the  parapet  to  fupport  the  earth.  E,  The  entry 
of  the  redoubt.  M,  The  ir.fide  of  the  parapet.  N,  The 
upper  part  of  the  parapet.  O,  The  banquette.  P,  The 
glacis.  Rivulet  from  whence  water  may  be  let  into  the 

ditch  of  the  redoubt. 

But  it  is  not  with  the  works  alone  which  have  been  al¬ 
ready  mentioned  that  an  officer  may  fortiry  a  pofl ;  there  are 
an  infinity  of  ways  to  flop  an  enemy,  to  tire  him,  and 
even  to  repulfe  him,  with  which  it  is  neceffary  that  every 
commander  fhould  be  acquainted. 

All  the  fchemes  for  oppofing  the  enemy,  of  which  we 
have  given  a  detail,  ferve  only  to  add  to  the  exterior 
flrength  of  pofls  ;  there  are  others  which  have  fome  natural 
fortifications,  fuch  as  churches,  church-yards,  mills,  or  farm- 
houfes,  &c.  An  officer  who  is  fent  to  a  pofl  of  this  kind, 
which  is  detached  from  other  buildings,  ought,  before  he 
begins  to  work,  to  make  the  inhabitants  go  out,  and  the 
magiflrates  of  the  nearefl  place  receive  and  lodge  them. 
He  fhould  then  entrench  the  houfe  with  a  turning  parapet, 
if  he  have  people  enough  to  defend  it ;  but  if  he  have  only 
a  few,  he  fhould  make  a  bieaft-work  of  felled  tiees  round 
the  houfe,  efpccially  oppofite  t^  the  angles,  to  prevent  the 
enemy  from  undermining  it.  He  mufl  likewife  take  off  the 
tiles  and  Hates,  left  the  enemy  fhould  get  up  by  ladders,  and 
crufh  his  people  that  are  within.  It  the  houfe  is  covered  with 
thatch,  it  fhould  be  pulled  off  and  burnt,  as  well  as  every 
thing  combuftible  that  can  be  found  in  the  neighbourhood, 
left  the  enemy  make  ufe  of  it  againft  the  houfe. 

Though  the  houfe  is  furrounded  with  a  parapet  of  felled 
trees,  yet  the  walls  fhould  yet  be  pierced  with  loop-holes, 
5  B  2  about 
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about  a  foot  from  the  ground,  fo  as  to  difcover  the  enemy's 
legs,  that  they  may  not  get  footing  on  the  out  fide.  Thefe 
loop-holes  fhould  be  four  inches  wide,  and  three  feet  dillant 
from  one  another  ;  and  a  little  ditch  fhould  be  made  a  foot 
and  a  half  from  the  wall  within  the  houfe,  to  place  the  fol- 
diers  in  who  are  to  defend  it.  Other  loop  holes  fhould  like- 
wife  be  pierced  feven  or  eight  feet  from  the  ground,  oppo¬ 
se  to  the  .  interdices  of  the  lower  ones,  and  of  the  faW 
width,  placing  the  fold’ers  that  are  to  defend  them  upon 
tables,  planks,  or  ladders  ;  and  taking  care  to  pierce  a  great¬ 
er  number  oppose  to  the  avenues*  before,  and  at  the  Tides 
of  the  gate,  and  the  angles  of  the  houfe,  becaufe  thefe  are 
the  places  where  the  enemy  ufnally  makes  his  greatefl  ef¬ 
forts.  It  the  houfe  has  an  inner  court,  the  walls  fhould  be 
pierced  which  inclofe  ir,  fo  as  to  tire  upon  the  enemy  alter 
he  has  made  himfelf  mailer  of  it.  If  there  are  leveral  gates, 
they  fhould  all  be  blocked  up  except  one,  to  be  left  for  an 
entrance  to  the  poll,  which  fhould  be  made  fo  as  to  admit 
but  one  man  at  a  time. 

If  there  is  a  broad  Aaircafe  for  going 
floor,  it  fhould  be  broke  down,  or  blocked 
or  cafks  filled  with  earth.  If  it  is  a  windi 
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ng  flair,  the  wall 
fhould  be  pierced  m  different  places  with  loop-holes,  to  fire 
upon  the  enemy  that  are  already  entered,  keeping  ladders 
for  the  troops  defending  the  houfe  to  get  up  to  the  firfl 
floor,  which  fhould  have  the  boards  pierced  with  a  number 
of  holes  about  four  inches  diameter,  to  fire  down  upon  the 
enemy,  obferving  to  pierce  them  only  where  there  are  no 
trees  below,  but  to  have  a  greater  number  over  the  door  and 
other  weak  places  which  the  enemy  can  force.  A  poll  en¬ 
trenched  in  this  manner  may  refill  a  great  while,  and  even 
tire  out  the  befiegers  if  defended  by  refolute  men. 

Captain  d’Enlernay  of  a  French  regiment,  with  a  com¬ 
pany  of  volunteers,  in  the  campaign  of  1748,  took  poll  in 
the  church  of  Bevera,  two  miles  from  Ventimiglia.  It  is 
detached  from  other  buildings,  and  he  fortified  it  with  a 
parapet  and  ditch  full  of  water  ;  but  his  entrenchment  was 
commanded  by  fome  houfes  in  the  village,  fo  that  the  ene¬ 
my  could  fire  down  upon  his  party.  He  remedied  this  de- 
fed  by  .covering  the  commanded  part  with  a  kind  of  blind 
made  with  rafters,  leaning  with  one  end  on  the  wall  of  the 
church,  and  the  other  upon  polls  railed  a  foot  higher  than 
the.  top  of  the  parapet,  which  left  room  to  fire  through. 
This  blind,  covered  with  fafeines  and  earth,  prevented  the 
enemy’s  fire  from  piercing,  and  did  not  prevent  his  firing 
upon  them,  fo  that  they  durfl  not  atack  him. 

f  his  example  is  mentioned  to  {how  how  to  fccure  a  pod 
that  is  commanded  by  a  height.  W  hen  there  is  no  redoubt 
or  entrenchments  of  earth,  the  interior  fide  of  the  parapet 
which  is  commanded  fhould  be  railed,  or  a  fort  of  penthoufe 
fhould  be  made  with  rafters,  placed  perpendicularly  againft 
the  inner  fide  of  the  parapet,  upon  which  planks  or  fafeines 
are  nailed,  taking  care  to  leave  room  between  the  bottom  of 
the  penthoufe  and  the  top  of  the  parapet  for  the  men  to  fire 
through. 

If  an  officer  has  not  time  tooppofe  all  the  fchemes  which 
have  been  mentioned  to  the  enemy,  when  the  general  wants 
to  make  a  forage,  and  throws  infantry  into  the  houfe  to  form 
a  line,  he  fhould  immediately  place  a  couple  of  trees  acrofs 
before  the  door,  pierce  the  boards,  fhut  the  windows,  and 
prepare  for  his  defence,  which  gives  time  to  the  foragers  to 
retire,  and  the  fupporting  parties  to  advance. 

The  fortification  of  villages,  if  they  confift  of  fcattered 
houfes,  differs  nothing  from  the  fortification  of  a  few  conti¬ 
guous  polls,  between  which  a  communication  is  to  be  pre- 
ferved.  If  they  confift  of.  fmffes  colle&ed,  the  commander 
mud  proceed  up;m  the  principles  laid  down  in  another  ar¬ 
ticle.  See  Fortification. 
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Detachments  are  particular  bodies  of  foldiers  detach* 
td  from  a  greater  body,  to  guard  a  poll,  or  to  go  on  an  ex¬ 
pedition. 

When  an  officer  is  ordered  on  a  detachment,  he  fhould 
provide  himfelf  with  a  cord  regularly  divided,  in  cafe  he  has 
occafion  to  entrench  ;  and  be  at  the  par  de  by  times,  to  get 
information  from  the  brio  ade- major,  whether  he  is  de- 
ftined  to.  relieve  a  detachment,  or  to  occupy  a  pofl  for 
the  firfl  time.  If  to  relieve  a  party,  he  is  only  to  know 
where  the  guide  is  who  is  to  con  duel  him  ;  the  guide  is  a 
foldier,  lent  by  the  officer  who  is  to  be  relieved,  as  orderly- 
man  to  the  major-general,  who  by  having  been  at  the  poft 
before  can  lead  a  new  detachment  to  it. 

If  it  is  a  poft  that  is  to  be  occupied  for  the  firfl  time, 
the  officer  is  to  aik  the  brigade- major  for  inftrudions  re¬ 
lating  to  its  defence  ;  which  being  got,  he  mult  infpedl  his 
party,  and  take  care  that  every  foldier  is  properly  equip¬ 
ped  ;  his  firelock  loaded,  frefh  primed,  and  a  good  flint  well 
fixed  ;  his  cai  touch- box  filled  with  cartridges  ;  and  that  he 
carries  provifion  for  24  hours,  which  is  the  time  that  de¬ 
tachments  commonly  continue,  and  are  not  allowed  to  go 
away  to  eat.  Care  mu  ft  be  taken  to  have  fpades,  pick- 
axes,  hatchets,  and  wood-bills,  one  or  two  of  each  kind  ; 
and  if  any  thing  is  wanting,  to  apply  to  the  brigade- major 
for  it,  that  they  may  have  every  thing  neceffary  for  en¬ 
trenching. 

When  an  offu  :er  has  infpe&ed  his  party,  he  ought  to  get 
infoimation  from  his  guide  whether  the  way  is  broad  or 
narrow,  open  or  inclofed ;  if  the  enemy’s  polls  arc  near  ;  if 
they  go  on  patroles,  or  fee7  their  parties  in  the  day  ;  and, 
laflly,  if  lie  is  to  pafs  mills,  farms,  manors,  See .  and  from 
thele  informations  take  the  neceffary  precautions  for  his 
march. 

When  the  whole  are  ready  to  march,  the  advanced  guard 
A  (fig.  8.),  which  fhould  confift  of  cavalry  only,  (hould  let 
out.  It  is  lurpriimg  that  all  the  authors  who. have  written 
pn  this  part  of  the  art  of  war,  have  negledted  to  thow  fuf- 
ficient  attention  to  io  effential  a  point  :  the  greatefl  part  are 
ftlent,  and  the  reft  paffing  flightly  over  the  different  duties 
of  this  corps,  are  content  that  it  fhould  be  compofed  of  in¬ 
fantry  ;  though,  on  the  leaft  reflection,  in  the  molt  ordinary 
cales  of  a  leer et  march,  reafon  mult  determine  that  none  but 
cavalry  ought  to  be  placed  there,  whether  it  be  to  Hop  paf- 
Iengers  who  may  difcover  your  route,  or  fuddenly  to  attack 
an  advanced  guard  of  the  enemy  whom  they  meet  face  to 
face,  or  to  harafs  their  corps,  in  order  to  gain  time  for 
your  own  to  form  :  it  is  incontcftable,  that  for  all  thefe  pur- 
poies,  cavalry  has  greatly  the  advantage  of  infantry  ;  who 
are  by  no  means  capable  of  running  here  and  there  to  feize 
paffengers,  or  ol  pouring  fuddenly  on  an  advanced  guard  of 
the  enemy  *,  or  ol  refilling  their  cavalry  a  moment  in  cafe  of 
a  fudden  rencounter,  when  they  mull  expect  to  be  thrown 
down  and  trod  under  the  horfes  feet,  and  the  corps  attacked 
before  the  commanding  officer  has  had  a  moment  to  prepare 
for  his  defence. 

As  examples  ferve  beft  to  illaftrate  opinions  that  have 
been  feldom  declared,  the  fpiriced  behaviour  ot  Cornet 
Nangle  of  the  15th  regiment  of  light  dragoons  merits  our 
particular  notice,  and  will  ferve  as  a  proof  of  the  great  ad- 
vantaoe  of  having  the  advanced  guard  of  cavalry.  In  the 
campaign  of  1761,  when  the  French  army  under  the  com¬ 
mand  of  Marfhal  Broglio  and  the  prince  of  Soubife  were  re¬ 
tiring  towards  Hoxter,  where  they  palled  the  Weiffcr, 
Prince  Ferdinand  followed  dole  after  them  for  feveral  days, 
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!>etbc  and  on  the  evening  before  they  gained  the  pafa  over  the  rl* 
Guerse.  ver?  0ne  of  Prince  Ferdinand’s  German  aid- de-camps  defired 
"-’’v  the  grenadiers  and  Highlanders  who  were  in  front,  to  pufh 
on  and  take  iome  of  the  enemy’s  baggaqe,  which  was  a 
little  way  before  them  and  but  weakly  guarded.  They  were 
immediately  formed,  and  marched  in  a  hurry  over  a  plain 
with  a  thick  wood  in  front,  wrhich  they  were  told  was  clear, 
and  had  got  within  400  paces  of  the  enemy’s  baggage, 
when  feveral  fquadrons  of  French  dragoons  rufhed  fudden- 
ly  out  upon  them  from  the  flcirts  of  the  wood  upon  both 
flanks,  and  were  hewing  them  down  without  mercy,  when 
Cornet  Mangle  with  an  advanced  guard  of  20  men  coming 
up  the  hill,  got  fight  of  the  attack,  and  inftantly  rufliing 
©n,  charged  the  French  cavalry,  who,  ftartled  at  the  brifk- 
nefs  of  an  attack  which  they  were  not  expelling,  immedi¬ 
ately  reined  back  ;  when  the  relt  of  the  regiment  getting  in 
view,  came  on  ;  and  attacking  the  French,  drove  them  ofF, 
having  killed  and  wounded  a  few,  and  taken  fome  prifoners. 
The  determined  bravery  of  this  young  officer  with  his  20 
men  faved  a  great  number  of  the  grenadiers  and  High¬ 
landers  from  being  cut  to  pieces,  and  (hows  what  may  be 
effected  by  the  fudden  attack  of  an  advanced  guard  of  ca¬ 
valry. 

An  advanced  guard  by  night  fkonld  be  of  double  the 
force  of  one  by  day.  In  an  open  country,  it  is  a  matter  of 
indifference  at  what  diftance  they  advance,  provided  they 
keep  in  view  of  the  commanding  officer,  who  fhould  conti¬ 
nually  obferve  them  :  but  in  covered  places,  and  in  the 
darknefs  of  the  night,  they  fhould  not  be  more  than  50 
paces  diftant. 

This  advanced  guard  fhould  have  an  advanced  corporal 
B,  with  fix  horfemen  divided  into  three  pairs  ;  one  in  the 
centre  B,  the  two  others  out  of  the  road  on  the  right  and 
left  at  CC,  to  examine  as  wide  as  pofiibk,  filently  and  at¬ 
tentively  fearching  all  hollow  and  covered  places,  taking 
care  that  there  is  nobody  lying  on  the  ground,  or  hid  in 
dry  ditches,  behind  trees  or  buflies.  At  the  fame  diftance 
of  50  paces  upon  the  flanks  of  the  corps,  fhould  march  two 
wings  DD,  confifting  of  eight  or  twelve  horfemen,  each  ac¬ 
cording  to  the  ftrength  of  the  corps,  led  by  a  non  commif-, 
fioned  officer.  They  can  harafs  an  enemy  who  may  hap¬ 
pen  to  rufh  fuddenly  out  of  ambufeade,  and  give  time  to 
the  corps  to  form.  Fach  wing  to  detach  turn  men  EE, 
keeping  50  paces  wide  from  the  others,  and  preferving  the 
lame  route  as  exactly  as  the  face  of  the  country  will  per¬ 
mit.  At  the  entrance  of  the  wood  NN,  the  horfemen 
fhould  fpread,  and  clofe  again  at  coming  out,  an4*  do 
the  fame  at  meeting  any  little  hills,  to  examine  them  on 
both  (ides.  When  they  perceive  any  traces  of  a  party,  they 
fhould  immediately  communicate  it  from  one  to  another,  till 
it  comes  to  the  commanding  officer. 

The  advanced  guard  ought  to  march  {lowly,  and  the 
commanding  officer  at  the  head  of  the  corps  fhould  follow 
at  the  fame  rate,  fo  that  the  rear  of  the  detachment  may 
not  be  obli  ed  to  gallop.  As  the  rear-guard  H  is  only 
eftablifhed  for  form,  there  is  no  need  of  its  being  numerous. 
The  officers  and  quarter-ir.afters  fhould  be  careful  to  keep 
the  men  from  lleeping,  as  a  horfe  is  eafily  hurt  under  the 
irregular  motions  of  a  fleeping  rider,  which  retards  the  march. 
The  whole  corps  fhould  be  forbid  to  fmoke  or  fpeak  ;  and 
if  any  one  is  obliged  to  cough  or  fpit,  let  him  cover  his 
ttK>uth  fo  as  to  make  no  noife. 

When  the  corps  is  numerous,  the  cavalry  fhould  march 
by  fquadrons,  the  infantry  by  platoons,  to  follow  alternate¬ 
ly,  fo  that  each  platoon  of  infantry  FFF  may  march  at  the 
head  of  a  fquadron  of  cavalry  GGG  ;  which  diipofition  will 
preferve  the  whole  at  an  equal  pace,  and  keep  them  readier 
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to  form  In  cafe  of  meeting  the  enemy,  or  being  fuddenly  at¬ 
tacked,  as  we  are  about  to  mention.  v 

When  the  advanced  guard  perceives  an  enemy  at  a  di¬ 
ftance,  whether  it  is  day  or  night,  they  fhould  not  purfue 
them,  for  fear  of  falling  ftupidly  into  fome  ambufeade,  if  it 
is  not  in  a  country  that  has  been  well  examined  ;  but  if  they 
meet  them  fuddenly  face  to  face,  as  may  happen  at  the  en¬ 
trance  of  a  hollowr  way  I,  opening  obliquely  upon  them, 
then  the  advanced  guard,  without  deliberating  about  their 
ftrength,  fhould  inftantly  rufh  upon  them.  This  manoeuvre 
cannot  fail  againft  infantry,  and  gives  a  great  advantage 
in  a  rencounter  with  the  cavalry  ;  but  if  the  advanced  guard 
falls  back,  they  expofe  the  whole  body  to  be  defeated  with 
them. 

When  the  commanding  officer  fees  the  aflion  of  his  ad¬ 
vanced  guard,  he  will  inftantly  turn  the  infantry  on  the  fide 
of  the  road  moft  proper  to  protect  them  from  the  enemy’s 
cavalry,  and  will  form  them  quickly  at  the  fide  LLL,  or  on 
fome  neighbouring  height  MM.  If  it  is  day,  they  ought 
to  face  the  cavalry,  {looping  dr  wTn  till  the  inftant  of  the  at¬ 
tack,  while  the  firft  fquadron  advances  to  fuftain  the  advan¬ 
ced  guard.  If  the  enemy  appears  defirous  to  renew  the 
charge,  and  obftinate  in  disputing  the  pafTage,  he  may  make 
ufe  of  a  feint,  and  by  falling  back  bring  them  opponte  to  hi3 
infantry,  who  will  have  them  in  the  flank,  and  by  a  well  pla¬ 
ced  fire  put  them  inftantly  in  difoider.  Hi3  cavalry  pro¬ 
fiting  by  this,  muft  immediately  face  about,  and  tall  upon 
them  with  all  poffible  violence  ;  which  cannot  fail  to  complete 
their  defeat. 

All  villages,  hamlets,  and  houfes,  fhould  be  avoided,  ef- 
pecially  by  night  (which  is  the  moft  common  time  for  the 
partifan),  to  avoid  being  difeovered  by  the  barking  of  dogs, 
or  being  feen  by  peafants  who  can  inform  the  enemy.  Yon 
will  fee  equally  how  dangerous  it  is  to  keep  the  great  roads 
by  day,  or  to  crofs  places  that  are  too  open  in  an  enemy’s 
country. 

If  you  cannot  avoid  paffing  through  a  village,  it  fhould 
be  done  in  a  hurry,  marching  confufedly,  very  clofe,  and  fill¬ 
ing  up  the  whole  breadth,  Jay  which  you  will  conceal  your 
ftrength  from  the  peafants  ;  fome  officers  fhould  remain  at 
coming  in,  and  in  the  rear,  till  the  whole  are  patted,  taking 
care  that  no  one  flops  or  withdraws.  The  fame  care 
fhould  be  taken  at  every  road  that  opens  upon  your  route. 
At  the  approach  of  every  place  that  is  covered  or  hollow, 
filch  as  houfe,  wood,  gully,  &c.  they  fhould  halt  till  it  is  well 
examined,  and  continue  attentive  in  paffing  it. 

At  the  pafTage  of  defiles,  bridges,  or  fords,  the  advanced 
guard  fhould  ftop  at  100  paces,  and  form  till  the  whole 
corps  is  patted  and  in  order.  The  ancients  employed  dogs 
to  difeover  the  enemy  in  ambufeade  ;  but  it  will  be  well  to 
diftruft  fuch  fpies,  and  to  fuffer  none  with  the  corps,  as  there 
is  nothing  more  dangerous  ;  their  difpofition  leading  them 
to  bark  at  meeting  the  leaft' animal,  they  will  furrfiftl  the  ene¬ 
my  with  a  thoufand  opportunities  of  obferving  you,  before 
you  can  know  where  they  are. 

You  fhould  always  detain  the  guides  that  were  taken  at 
fetting  out  ;  but  if  ncceffity  requires  another,  the  quarter-*- 
mafter  fhould  go  and  take  one  without  making  a  noife,  and 
lead  him  a  round-about  way,  that  none  ot  the  peafants  may 
difeover  either  your  party  or  route.  If  any  of  the  party 
difeover  pattengers  in  fight  of  the  march,  they  fhould  be 
flopped  and  brought  to  the  corps,  and  care  taken  to  pre¬ 
vent  their  efcape. 

The  paity  fhould  never  rcfrefh.in  a  village,  but  in  a- wood 
by  day,  and  open  country  by  ni-jrht,  caufing  every  neceffiiry 
to  be  brought  to  them  from  places  in  the  neighbourhood, 
which  ought  to  be  received  from  the  peafants  at  a  diftance,, 
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Petite  fo  that  they  can  neither  difcover  the  number  nor  quality  of 
u<*lTe3  ,  your  corps.  During  the  whole  time  of  Hopping,  you  fhould 
.  not  be  fpiring  of  {entries,  and  have  always  fix  horfemen 
ready  to  fecure  any  perfon  by  whom  youi  magine  you 
are  perceived  ;  when  their  number  becomes  considerable, 
they  fhould  be  tied  together,  and  great  care  taken  that  none 
efcape  till  the  ftroke  is  (truck.  The  officers  fhould  he  equal¬ 
ly  attentive  that  no  foldier  gets  out  of  fight ;  and  if  they 
meet  a  deferter  from  the  enemy,  he  fhould  be  conduced  im¬ 
mediately  to  the  corps,  and  then  to  the  army,  under  the  care 
of  a  non  commiffioned  officer. 

When  neceflity  obliges  you  to  Hop  in  the  neighbour¬ 
hood  of  fome  farm  or  hamlet,  you  muft  take  poffeffion  of 
it,  and  carry  off  the  farmer  or  chief  of  the  place  at  going 
away,  threatening  to  kill  him  and  fet  his  houfe  on  fire-  if  any 
one  flir  from  the  place  before  he  is  releafe  i.  Every  horfe- 
man  fhould  take  care  to  have  a  (pare  fore  fhoe,  and  a  peck 
of  oats. 

If  ah  officer  of  the  infantry  marches  a  detachment  to  re¬ 
lieve  a  pod  at  a  diftance,  he  fhould  not  mount  his  horfe  till 
out  of  light  of  the  camp,  and  fhould  difmount  on  coming  in 
fight  of  the  pod  ;  but  if  it  is  only  about  a  league  diifant 
from  the  army,  and  near  the  enemy,  it  is  better  to  go  on 
foot,  fo  as  to  be  lefs  encumbered  in  cafe  or  engaging  with 
any  parties  of  the  enemy.  The  men  fhould  not  be  prefled 
too  much  for  fear  of  lagging  in  the  rear,  but  fhould  march 
clofe  without  Hopping,  and  in  as  many  files  as  the  roads  will 
permit,  keeping  profound  filence,  that  they  may  hear  any  or¬ 
ders  that  are  given. 

An  officer  who  marches  at  the  head  of  a  party,  ought  to 
keep  exaft  order  and  profound  filence,  that  they  may  be  in 
a  date  to  execute  whatever  he  may  order  for  their  defence  ; 
but  in  giving  his  orders,  he  fhould  take  care  to  do  it  with 
a  firm  and  determined  countenance,  fo  as  to  make  the  fol- 
diers  think  that  he  is  fure  of  what  lie  is  about,  and  that  no¬ 
thing  better  can  be  done.  When  the  men  fee  their  officer 
kefitating,  or  varying  in  his  orders,  they  imagine  he  does 
not  know  vvliat  to  do  ;  and  feeing  him  difordered,  they  be¬ 
come  fo.  It  is  upon  fuch  occaiions  that  an  officer  fhould 
be  Heady  to  redrain  his  party,  and  make  them  inHantly 
obey.  The  danger  'is  greater  on  a  march  than  in  an  attack. 
Here  the  foldiers  have  their  arms  in  their  hands  ;  and,  fee¬ 
ing  the  enemy  before  them,  are  ready  to  engage.  It  is  o- 
tlierwife  on  a  march  ;  they  are  lefs  upon  their  guard,  and 
have  not  their  arms  in  readinefs  :  then,  fays  Vigetius,  an  at¬ 
tack  confounds  them,  an  ambufcade  diforders  them.  An  of¬ 
ficer  ought  therefore  to  take  every  precaution  in  examining, 
by  his  advanced  guard,  all  places  that  may  conceal  any  of 
the  enemy. 

But  as  the  greated  precaution  cannot  prevent  ail  officer 
on  a  march  from  being  attacked,  it  is  neceffary,  as  foon  as 
he  perceives  the  enemy,  to  obferve  if  the  party  is  fuperior 
to  his  detachment ;  whether  it  confids  of  cavalry  or  infan¬ 
try,  or  both  together.  If  it  is  cavalry,  and  fuperior,  there 
is  no  neceffity  of  being  difcouraged  ;  but,  on  the  contrary, 
he  fhould  profit  by  every  advantage  that  offers,  by  gliding 
into  land  that  is  furrowed,  uneven,  cut,  and  difficult  or  in- 
acceffible  to  cavalry  ;  or  if  the  country  is  inclofed,  he  fhould 
line  the  hedges,  and  cheer  up  his  foldiers  by  iome  encoura¬ 
ging  language,  while  he  difpatches  a  trufly  fellow  with  ad¬ 
vice  of  his  fituation  to  the  general.  If  the  enemy  march  up 
to  him  in  this  fituation,  he  mud  do  all  that  he  can  to  fudain 
the  attack,  by  ordering  his  party  not  to  prefs  upon  one  ano- 
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ther,  to  keep  up  their  fire,  and  not  to  difcharge  their  pieces  Petite 
till  they  are  at  the  muzzles.  Ouerre, 

When  you  have  the  advantage  of  rocks  or  other  ob Hades 
to  the  adding  of  cavalry,  continue  the  route  as  near  as  pof- 
fible,  keeping  the  party  clofe,  and  always  ready  to  receive 
the  enemy.  If  the  number  of  the  enemy’s  cavalry  do  not 
exceed  your  party,  you  may  continue  your  route  ;  and  keep¬ 
ing  your  men  clofe  together  and  prepared,  they  will  not  ven¬ 
ture  to  attack  you.  If  an  officer  fees  no  means  of  poflef- 
fing  an  advantageous  pod,  or  of  getting  to  the  pod  he  wa9 
detached  to,  he  can  do  nothing  better  than  retreat  to  the 
camp,  along  fome  river  or  wood,  to  prevent  being  broken  : 
but  if  lie  is  fo  clofely  purfued  that  he  cannot  avoid  being 
beat  or  taken,  there  is  no  better  manoeuvre  to  imitate  than 
that  of  the  Barbets  (a);  who  fcatter  themfelves,  and  re¬ 
tire  from  tree  to  tree,  from  rock  to  rock,  and  dedroy  a  par¬ 
ty,  who  can  neither  beat  them,  nor  take  one  of  them. 

The  moment  of  taking  pofTefiion  of  a  pod  is  the  mod 
critical  that  a  detachment  can  have  ;  officers  have  been  fre¬ 
quently  attacked  at  the  very  time  they  thought  they  had 
nothing  to  do  but  quietly  take  the  necefiary  meafures  for 
remaining  in  fafety. 

If  the  party  which  arrives  at  a  pod  is  to  relieve  another, 
the  officer  that  is  to  be  relieved  gets  under  arms  as  foon  as 
his  fentries  give  notice  of  the  approach  of  the  relief.  The 
detachment  being  known,  they  are  permitted  to  enter  and 
occupy  the  pod  in  the  room  of  thofe  that  aie  to  depart;  at 
the  fame  time,  the  corporals  go  to  relieve  the  fentries,  and 
the  officers  and  ferjeants  give  the  counter-fign,  with  the  de¬ 
tail  of  all  that  is  to  be  done  at  the  pod  by  day  or  night. 

He  ought  likewife  to  get  information  from  the  officer  he  re¬ 
lieves,  if  the  enemy  make  incurfions  in  the  neighbourhood  ; 
if  their  guards  are  didant,  whether  cavalry  or  infantry,  and 
whereabouts  placed.  After  thefe  precautions  let  him  guard 
againd  his  pod  being  furprifed. 

The  fentries  being  relieved,  the  officer  that  is  to  go  out 
mud  foim  his  detachment,  and  return  to  camp  with  the  fame 
precautions  as  in  coming.  The  new  detachment  remain  un¬ 
der  arms  till  the  other  is  ^one  50  paces  :  then  the  officer  is 
to  make  them  lay  down  their  arms  againd  the  parapet,  put¬ 
ting  their  havre-facks  againd  the  gun-locks,  to  prevent  dud 
from  fpoiling  them,  or  the  dew  of  the  night  from  wetting 
the  powder.  In  an  open  country  without  fortification,  the 
men  mud  not  go  to  any  didance  from  their  arms  when  they 
lay  them  down  in  the  day,  and  keep  them  between  their 
knees  when  they  fit  round  their  fires  in  the  night,  with  the 
locks  inward,  to  prevent  accidents. 

Sect.  IV.  Of  Reconnoitring. 

Parties  ordered  to  reconnoitre,  are  to  obferve  the  coun¬ 
try  or  the  enemy  ;  to  remark  the  routes,  conveniences  and 
inconveniences  of  the  fird  ;  the  pofition,  march,  or  forces 
of  the  iecond.  I11  either  cafe,  they  fhould  have  an  expert 
geographer,  capable  of  taking  plans  readily  :  he  fhould  be 
the  bed  mounted  of  the  whole,  in  cafe  the  enemy  happen  to 
fcatter  the  efcort,  that  he  may  fave  himfelf  more  eafily  with 
his  works  and  ideas. 

All  parties  that  go  for  reconnoitring  only,  ought  to  be 
but  few  in  number.  They  fhould  never  confift  of  more 
than  12  or  20  men.  An  officer,  be  his  rank  what  it  will, 
cannot  decline  going  with  fo  few  people  under  his  orders  ; 
the  honour  is  amply  made  up  by  the  importance  of  the  ex¬ 
pedition. 


(a)  They  are  peafants  fubje&  to  the  king  of  Sardinia,  who  abandom  their  dwellings  when  the  enemy  take  pofTefiion, 
and  are  formed  into  bodies  to  defend  the  Alps  which  are  in  his  dominions. 
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pedition,  frequently  of  the  mod  interesting  confequence,  and 
the  propereft  to  recommend  the  prudence,  bravery,  and  ad- 
drefs  of  any  officer  that  has  the  fortune  to  fucceed. 

It  mud  be  evident  that  the  fuccefs  of  fueh  a  commiffion 
depends  upon  feerecy,  and  that  it  is  impoffiblc  to  fulfil  the 
intention  without  keeping  out  of  fight  of  the  enemy.  It  is 
inconteftable,  that  a  numerous  party  cannot  glide  along  fo 
imperceptibly  as  a  fmall  handful  of  men.  As  thefe  detach¬ 
ments  mud  finifh  their  courfe  quickly,  it  is  neceffary  that 
they  fhould  eonfifl  of  cavalry  only  ;  but  if  they  are  to  go 
far,  they  may  increafe  each  with  30  foot,  to  remain  in  am* 
bulb  about  half-way  in  a  wood  or  covered  plaee,  with  whom 
the  cavalry  can  leave  their  provifion  they  brought  with 

them.  #  r  . 

An  officer  charged  to  reconnoitre  in  front,  mould  take 
his  indru&ions  in  writing,  and  fet  out  at  Rich  time  as  to  ar¬ 
rive  at  the  plaee  proper  for  beginning  his  obfervations  at 
day  break.  Every  time  that  he  has  occafion  to  dop,  the 
party  ffiould  face  toward  the  enemy,  and  fend  a  non-com- 
miffioned  officer  with  two  horfemen  to  run  oyer  the  neigh¬ 
bouring  heights,  and  elofely  examine  the  environs.  When 
near  the  enemy,  avoid  flopping  in  a  village. 

The  officer,  and  geographer  who  is  fuppofed  to  be  pre- 
fent,  diould  remark  every  intereding  particular:  The  heights, 
woods,  ponds,  moraffes,  rivulets,  rivers,  fords,  bridges,  roads, 
croffings,  difficult  and  dangerous  paffages,  by-ways,  mea¬ 
dows,  fields,  heaths,  gullies,  hills,  and  mountains  ;  the  di¬ 
dance  and  drength  of  villages,  hamlets,  houfes,  farms,  and 
mills  ;  what  fovertign  the  country  belongs  to,  and  what  are 
its  produ&ions. 

If  the  enemy  comes  in  fight,  the  officer  fhould  quiekly 
affemble  his  party,  though  his  reconnoitring  be  not  fimfhed, 
and  let  him  retire  to  his  infantry,  if  he  placed  any  ;  but  if 
not,  let  him  gain  fome  other  place  that  he  has  cholen  for  a 
retreat.  After  being  refrefhed,  let  him  go  back  with  the 
cavalry  to  fi nidi  the  reconnoitring  ;  but  if  lie  was  obliged  to 
return  quite  to  the  pod,  he  fhould  not  go  back  till  next 
day.  Mid- day  is  the  time  of  being  lead  incommoded,  as 
detachments  are  lefs  frequent  at  that  hour.  The  command¬ 
ing  officer  ought  always  to  avoid  coming  to  blows,  even 
though  he  thinks  himfelf  fecure  of  fuccefs,  unlefs  he  happen 
to  be  on  his  return,  and  near  to  his  pod,  fo  that  he  forefees 
the  grand  guard,  hearing  the  firing,  cannot  fail  to  run  to 
his  affidance.  If  obliged  to  engage  with  a  party  who  are 
cutting  off  your  retreat,  and  that  no  other  means  is  left  of 
turning  the:::,  you  mud  rifle  all  without  hefitating,  by  ruffl¬ 
ing  on,  and  try  to  fave  the  geographer  with  the  fruits  of 
his  commiffion,  efpecially  if  the  reconnoitring  was  of  impor¬ 
tance  to  the  general  of  the  army,  and  merits  the  facrifi- 
cing  a-  dozen  men,  which  they  can  eafily  retrieve  on  another 
oecafion. 

When  a  party  goes  out  to  obtain  news  of  the  enemy,  it 
ought  to  approach  as  near  as  poffible,  but  cautioufly  :  day¬ 
break  is  not  the  time  proper  for  fuch  a  purpofe,  becauie  at 
that  time  the  enemy  fend  their  different  parties  and  patroles 
to  make  difeoveries  ;  you  fhould  therefore  pi  event  them  by 
approaching  in  the  night.  You  may  eafily  reconnoitre  their 
pofition  and  extent  by  their  fires,  which  they  never  extin- 
guifh  at  the  head  of  the  guards  and  picquets  ;  and  you  may 
eafily  remark  if  they  are  about  to  change  their  pofition,  by 
hearing  a  more  than  ordinary  noife  ;  befides,  as  it  is  eafy  to 
approach  by  night,  you  may  difeover  a  number  of  tilings  by' 
the  light  of  the  fires. 

A  partifan  ought  not  to  negleft  to  reconnoitre  every 
place  round  his  pod  for  two  or  three  leagues,  or  farther,  if 
it  is  poffible  on  the  fide  of  the  enemy;  and  for  that  purpofe 
he  fhould  employ  the  method  of  Mr  Jeney ;  who,  during 
the  campaigns  that  he  made;  often  examined  the  enemy’s 
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pods  without  approaching,  in  the  following  manner,  which  fet,tc 
he  recommends  as  infallible.  yaerre.  ^ 

I  fuppofe  myfelf,  fays  he,  with  my  party  at  Soed  in  Wed-  pjate 
phalia  A  (fig.  2.),  and  the  enemy  poded  at  Bervick  B,  two  DXXV. 
leagues  from  me.  To  know  the  fituation  of  this  place  with¬ 
out  dirring  from  Soed,  I  take  the  map  of  the  country;  and 
from  Soed  as  centre,  I  draw  a  circle  whofe  circumference 
paffes  half  a  league  beyond  Bervick..  I  draw  a  circle  of 
the  fame  fize  upon  a  leaf  of  paper,  to  make  my  plan  as  iu 
fig.  2.  and  then  place  Soed  in  the  centre  A  ;  and  I  mark 
all  the  villages  which  I  find  in  the  map  near  the  circumfe¬ 
rence,  upon  my  plan,  with  the  didances  and  bearings  as  they 
are  reprefented  in  the  map,  making  ufe  of  a  pencil  to  mark 
the  places  DDD,  fo  as  to  corred  the  errors  more  eafily 
which  the  map  may  have  led  me  to  make. 

Having  thus  formed  my  plan,  with  a  fcale  of  two  leagues 
(which  is  the  didance  I  fuppofe  Bervick),  I  go  to  the  bur- 
goniafter  of  the  town  of  Soed,  where  l  caute  fome  of  the 
mod  intelligent  inhabitants  to  come,  fpeaking  to  them  freely, 
and  openly  induce  them  to  communicate  all  the  information 
I  have  occafion  for. 

The  better  to  conceal  my  defigns,  I  begin  my  reconnoi¬ 
tring  by  Brokhufen,  a  village  didant  from  the  enemy.  I 
afk  the  didance  from  Soed  to  Brokhufen  ;  if  they  fay  it  is 
feven  quarters  of  a  league,  1  correct  the  didance  of  my  plan 
which  made  it  two  leagues  :  then  I  inform  my  fell  of  all  that 
is  to  be  found  on  the  road  from  Soed  to  Brokhufen ;  cha¬ 
pels,  houfes,  woods,  fields,  orchards,  rivers,  rivulets,  bridges* 
mills,  & c.  If  they  fay  that  at  half  a  league  from  Soed  they 
pafs  the  village  of  Hinderking,  I  mark  that  place  upon  my 
plan.  I  a(k  if  the  road  from  Soed  to  Hinderking  is  eroded, 
by  any  other  road  ;  if  there  is  any  morafs  or  heath  ;  if  the 
road  is  inclofed,  paved,  or  draight ;  if  there  is  any  bridge 
to  pafs,  and  at  what  didance.  I  take  care  to  mark  every 
tiling  in  my  plan,  forgetting  nothing,  even  to  mills,  budies* 
gibbets,  gullies,  fords,  and  every  thing  that  can  be  got 
from  their  informations ;  which  will  probably  be  perfeft,. 
beeaufe  one  always  knows  more  than  another.  I  continue 
my  quedions  from  Hinderking  to  Brokhufen  ;  and  advan¬ 
cing  by  little  and  little,  obferve  the  fame  method  on  the  roads, 
of  the  other  villages  round,  marked  DDD.  In  this  manner 
I  cannot  fail  to  aequire  an  entire  knowledge  of  all  the  places; 
befides,  I  find  myfelf  imperceptibly  inftruAed  in  the  pofition 
of  the  enemy,  by  feeing  the  different  routes  by  which  I  can 
approach  mod  fecietly. 

It  is  plain  that  fuch  a  plan  mud  be  very  ufeful  to  regu¬ 
late  fecret  expeditions.  It  is  chiefly  ufeful,  not  to  fay  ne- 
ceffary,  for  a  commander  of  a  party,  who  can  give  more 
ample  and  preeife  inftrudtions  to  his  officers,  by  accompa¬ 
nying  them  with  acopy  of  the  routes  marked  out,  which 
they  can  confult  even  in  the  night,  if  it  happens  to  be  clear;, 
by  whieh  they  will  he  guarded  again  A-  being  deceived  by  ig¬ 
norant  or  treacherous  guides,  whieh  occafion  the  midakes  of 
fo  many  who  go  unprovided  with  fuch  helps. 

There  is  fiill  another  means  to  fecure  a  reconnoitring 
party  ;  which  is,  to  compofe  them  of  people  who  lpeak 
the  language  of  the  enemy,  and  give  them  furtouts  of  the 
colour  of  a  regiment  of  the  enemy,  and  cockades  the  fame. 

This  fcheme  may  be  carried  fo  far  as  to  line  the  furtouts 
with  the  eolour  of  another  regiment  of  the  enemy,  provided 
that  by  turning  the  furtouts,  they  appear  to  be  a  different 
corps,  and  deceive  guards,  fpies,  and  peafants,  and  confound 
their  reports. 


Sect.  V.  Of  the  Defence  of  Pofl-s. 

When  a  partifan  has  taken  every  precaution  that  pru¬ 

dence  fuggel\§  in  reconnoitring  a  place  where  he  would  fi* 
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*  lie  is  to  take  pofleffion  in  the  following  manner. 
The  infantry  remain  under  arms  in  the  middle  of  the  place, 
^.the  cavalry  to  patrole  without,  while  the  commanding  offi- 
^.cer,  efcorted  by  a  dozen  horfemen,  goes  to  examine  the 
environs  to  make  his  arrangements ;  having  (lent  feveral 
fmall^  detachments  before,  to  cover  him  in  time  of  recon¬ 
noitring. 

Having  remarked  the  places  proper  for  his  guard,  de¬ 
fence,  and  retreat,  as  well  as  the  dangerous  ones  by  which 
the  enemy  can  make  approaches  fecretly  to  furprife  him,  he 
Tuare  fhould 'choofe  the  moil  convenient  in  the  front  of  his  poft 
BXXV.  to  fix  his  grand  guard  D  (tig.  r.),  which  muft  face  the 
enemy.  He  muft  mark  the  heights  for  this  guard  to  place 
their  vedettes  EEEE,  and  regulate  the  number  according 
to  the' exigencies  of  the  fituation.  In  a  covered  country 
you  muft  not  be  fparing  of  them,  and  muft  reinforce  every 
guaid.  At  50  paces  before  the  front  of  the  grand  guard,  a 
inbaltern  or  non-com miflioned  officer  with  eight  horfemen 
fhould  be  always  ready  to  fet  out  at  K,  to  go  and  reconnoi¬ 
tre,  when  the  vedettes  have  obferved  any  party. 

I  he  grand  guard  being  fixed,  you  fhould  form  another 
in  the  middle  of  the  village,  called  the  ordinary  guards  com- 
poied  of  cavalry  and  infantry,  placing  fentries  at  the  entries 
and  vedettes  all  round;  the  la  ft  at  fuch  diftanceas  to  fee  one 
another.  A  piequet  fhould  likewife  be  fixed  before  the 
quarters  of  the  commanding  officer,  which  fhould  be  near 
the  oidinary  guard  and  the  whole  corps.  In  the  day,  half 
the  cavalry  of  the  piequet  muft  keep  their  horfes  bridled  and 
ready  to  mount  ;  but  if  the  enemy  is  near,  they  muft  remain 
on  horfeback,  the  other  half  to  unbridle  till  the  hour  of  re¬ 
lief. 

According  to  the  arrangement  we  have  given  for  com- 
pofing  the  corps  of  a  partifan,  the  grand  guard  may  confift 
of  a  captain,  a  fir fL  and  fecowd  lieutenant,  a  quarter- mafter, 
two  ferjeants,  four  corporals,  a  trumpeter,  farrier,  and  52 
private  horfemen.  The  ordinary  guard  to  have  cavalry 
equal  to  the  grand  guard,  with  a  captain,  a  firft  and  fecond 
lieutenant  of  infantry,  two  ferjeants,  and  60  men,  including 
four  corporals,  two  lance-corporals,  and  a  drummer  :  the 
piequet  to  conhft  of  the  fame  number  of  cavalry  and  infantry 
as  the  ordinary  guard. 

If  there  is  any  dangerous  place  capable  of  covering  the 
approaches  of  the  enemy  in  the  environs  of  the  poft,  and 
out  of  the  circuit  of  the  patroles,  there  fhould  be  a  guard 
placed  there,  more  or  lefs  ftrong  according  to  the  import¬ 
ance  of  the  place,  and  care  fhould  be  taken  to  preferve  the 
communication.  The  guards  and  picquets  being  placed,  the 
detachment  that  was  fent  out  on  the  roads  muft  be  called 
in,  and  then  go  to  work  to  lodge  the  party  in  the  gardens 
that  open  upon  the  country,  and  the  commanding  officer’s 
quarters  ;  beating  down  hedges,  filling  up  ditches,  and  le¬ 
velling  a  piece  of  ground  large  enough  to  draw  up  the  whole 
coips.  Hie  horfes  to  be  put  under  cover  in  barns  conti¬ 
guous  to  the  gardens  ;  but  in  cafe  there  are  no  barns,  they 
may  fubllitute  fheds  open  on  one  fide,  that  the  horfes  may 
go  out  altogether  in  cafe  of  an  alann. 

L  he  officers  fhould  occupy  the  houfes  in  the  neighbour¬ 
hood  of  the  fheds,  and  one  of  each  company  remain  day  and 
night  with  the  company,  to  prevent  any  of  the  men  from 
catering  the  village  without  leave,  upon  any  pretence.  The 
commanding  officer  muft  acquaint  the  officers  of  his  having 
ehoien  the  place  M  for  the  rendezvous  in  cafe  of  a  retreat ; 
which  ought  to  be  at  fome  diftance  Tom  the  village,  and 
on  the  fide  lie  judges  rnofl  convenient  for  retiring  to  the 
aimy.  At  funfet  the  grand  guard  are  to  return  to  the  poft 
and  join  the  piequet,  the  one  half  of  e?eh  to  mount  alter¬ 
nately  till  day-break,  and.  then  the  grand  guard  to  return  to 
the  place  they  poffefted  the  day  before.  The  fentries  and 


**  *  Part  III 

vedettes  fhould  be  doubled,  and  all  the  pafTagcs  ffvut  up  with  Petite 
waggons  placed  in  two  rows,  except  one  for  fallying  out  at,  Gu«r«. 
in  cafe  of  a  retreat,  made  wide  enough  for  the  pafiage  of  the 
patroles  or  the  whole  cavalry. 

The  corporals  of  the  ordinary  guard  fhould  lead  the  re¬ 
lief  of  the  vedettes  every  hour,  fetting  off  together  ;  but 
when  they  come  to  the  pafiage  of  the  poft  A,  they  muft 
feparate  into  two  parties,  the  one  to  the  right  to  relieve 
the  vedettes  BBB,  the  other  to  the  left  for  the  vedettes 
CCC  ;  then  each  of  them  with  the  parties  they  have  re¬ 
lieved  fhould  go  on  at  their  head  a  quarter  of  a  league,  by 
the  two  routes  pointed  out  in  the  plan,  to  examine  the  en¬ 
virons,  fuppofing  an  hour  to  each.  Befidcs  this  reconnoi¬ 
tring,  the  captain  of  the  grand  guard  fhould  fend  two  pa¬ 
troles  in  the  night.  To  fill  up  the  intervals,  they  fhould 
fet  or.e  about  half  an  hour  after  the  corporals,  and  make 
the  fame  round.  At  returning  to  the  poft,  the  corporals 
to  make  their  report  to  the  officer  of  the  ordinary  guard  ; 
the  condu&ors  of  the  patroles  to  the  captain  of  the  grand 
guard. 

A  little  before  funrife  or  funfet,  a  gra.nd  patrole  detach¬ 
ed  from  the  corps  fhould  be  fent  under  the  conduct  of  an 
officer  to  fearch  the  whole  environs  of  the  poft  minutely, 
efpecially  the  dangerous  places,  becaufe  at  thefe  times  the 
enemy  are  moft  likely  to  attempt  a  furprife.  II  the  patroles 
difeover  them,  they  will  be  in  a  ftate  to  repulfe  them,  or  at 
leafl  to  harafs  them  till  the  commanding  officer,  upon  the 
firft  notice,  draws  up  the  whole  corps.  1  he  officers  fhould 
take  great  care  to  inftrud  the  fentries  in  their  duty,  ex¬ 
plaining  it  to  them  every  time  of  their  mounting,  and  forbid 
them  to  fmoke,  as  the  leaft  fire  can  be  eaftly  perceived  in 
the  dark,  and  ferve  to  dire&  the  approaches  of  the  enemy. 

No  fentry  to  move  more  than  50  paces  to  the  tight,  and  a& 
many  to  the  left  of  his  poft :  and  let  the  weather  be  ever  fo 
bad,  he  muft  not  get  under  cover.  No  one  to  be  allowed  to 
go  out  of  the  poft  without  leave  of  the  Commanding  officer; 
and  to  prevent  defertion  or  maurauding,  the  fentries  and 
vedettes  muft  be  charged  to  let  no  foldier  pafs. 

The  vedettes  muft  flop  all  paflengers,  and  take  them  to 
the  next  fentry,  who  muft  call  a  coiporal  to  condudl  them 
to  the  commanding  officer.  If  there  are  a  great  number 
palling  at  once,  the  vedette  at  the  challenge  muft  haften  to 
flop  them  at  100  paces,  till  the  officer  has  fent  to  reconnoi¬ 
tre  them  ;  but  if  he  finds  them  to  be  a  party  of  the  enemy, 
he  muft  fire  upon  them  and  retire.  At  the  firft  alarm,  the 
grand  guard  and  piequet  ought  to  mount,  and  each  of  them 
to  detach  a  fubaltern  officer  immediately  at  the  head  of  the 
bdt  mounted  horfemen,  to  go  quickly  to  encounter  the 
enemy.  The  reft  of  the  grand  guard  and  cavalry  of  the 
piequet  to  follow  immediately,  led  by  their  captains  to  fuftain 
the  firft  detachments,  to  repulfe  or  keep  back  the  enemy  as 
long  as  it  is  poffible,  and  give  time  to  the  commanding  of¬ 
ficer  to  form  the  whole  corps. 

If  the  commanding  officer  obferves  that  the  enemy  are  of 
no  very  extraordinary  force,  he  muft  without  hefitating  put 
himfelt  at  the  head  of  his  cavalry,  and  inftantly  charge  them, 
pouring  upon  them  with  his  whole  force,  which  is  the  beft 
way  to  fucceed  ;  and  in  the  mean  time,  the  infantry  fhould 
form  to  fuftain  the  cavalry.  One  eftential  circumftance 
fhould  not  be  forgot  here,  which  is,  that  at  the  going 
of  the  detachments  of  the  grand  guard  and  piequet,  all  the 
infantry  of  the  piequet  fhould  march  immediately  to  the 
place  appointed  for  the  rendezvous  in  cafe  of  a  retreat,  and 
a  ftroi'g  detachment  o  cavalry  fhould  follow  to  occuoy  the 
place.  If  it  is  at  the  entrance  of  a  wood  or  fome  covered 
place  which  the  enemy  may  occupy,  and  thereby  cut  off 
your  retreat,  you  n  u:!  prevent  it  by  fixing  the  infantry  of 
the  piequet  in  the  poft,  to  remain  day  and  night,  with  a 
1  lieutenant 
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Petite  lieutenant  at  the  head  of  20  horfemen  to  clear  round  it.  If 
Guerre.  t}ie  enemy  is  too  fuperior,  and  appears  to  form  an  attack  on 
tj1?t  fide,  the  commanding  officer  fhould  get  there  before 
with  all  his  force  to  oppofe  them,  till  all  his  detachments 
join,  and  then  regulate  his  reUeat,  as  will  be  feen  in  the 
left  ion  of  the  Retreat. 

To  be  better  fecured  in  a  poft  which  you  expeft  to  re¬ 
main  in  for  fome  time,  and  where  you  find  that  the  enemy 
will  not  fail  to  difturb  you,  it  will  be  proper  immediately  to 
employ  fome  of  your  people  with  the  peafants,  to  form  fome 
intrenchments  in  a  hurry  in  the  moft  dangerous  places,  to 
have  breaft-works  of  felled  trees  in  the  woods  ;  herfes  placed 
in  the  fords  (fee  Herse)  ;  pits  dug  at  the  entries  and  plains 
without  defence ;  fo  that  the  cavalry  coming  full  fpeed  to 
charge  you,  may  tumble  in.  If  there  happen  to  be  a 
bridge  either  in  the  front  or  on  the  flanks  of  the  poft, 
as  at  N,  by  which  the  enemy  can  facilitate  their  approach 
or  retreat,  it  muft  be  inllantly  deflroyed,  unlefs  you  find  it 
may  be  of  ure,  and  neceflary  to  fix  a  good  guard  on  it. 

To  regulate  the  attack  and  defence  mofl  advantage© ufly, 
you  fhould  take  care  to  obferve  the  places  by  which  the 
enemy  can  approach,  and  form  a  plan  of  operations  for 
cutting  off,  or  taking  in  flank,  the  different  routes  which  he 
can  attempt.  You  fhould  inform  your  officers,  and  not  fail 
to  hearken  to  the  advice  of  thofe  whofe  talents,  genius, 
and  experience,  render  them  competent  judges  of  your  de- 
figns.  Thefe  arrangements  will  be  of  great  ufe  in  furpri- 
fing  the  enemy’s  parties,  who  will  come  from  time  to  time 
to  reconnoitre  the  poft.  If  the  enemy  approaches  in  the 
night,  take  care  how  you  attack  him  ;  you  cannot  recon¬ 
noitre  his  force,  and  you  ought  to  fuppofe  that  he  is  in¬ 
formed  of  yours. 

Do  not  fnffer  any  fufpefted  woman  to  approach  the 
foldiers  ;  their  vifits  are  dangerous  in  debauching  your 
people,  and  the  enemy  frequently  employ  them  to  difeover 
your  ftrength.  Let  no  deferter  flop  in  your  poll ;  and  if 
lie  comes  in  the  night,  keep  him  till  day-break  is  near,  and 
then  fend  him  to  the  army.  Every  party  that  approaches 
your  poft  will  profefs  belonging  to  you;  but  if  they  are  not 
provided  with  a  proper  paffport  from  the  general,  or  if  you 
•do  not  know  any  of  the  officers,  truil  neither  to  their  word 
nor  uniform. 

Thefe  inftruftions  may  ferve  for  the  corps  of  a  partifan 
according  to  the  propofed  arrangements ;  but  partifans  of 
lefs  force  muft  regulate  their  precautions  according  to  their 
ilrength;  and  detachments  of  30,  50,  or  100  men,  will  feek 
to  poft  themfelves  in  redoubts  proportioned  to  their  number, 
or  in  mills,  farms,  hamlets,  detached  houfes,  churches,  church¬ 
yards,  & c.  ohferving  that  the  more  a  poll  is  extended,  the 
-more  care  and  fatigue  it  requires. 

The  principal  objeft  for  an  officer  that  is  detached,  fays 
Monfienr  Vauban,  is  to  forefee  every  'troublefome  event. 
The  want  of  exaftnefs,  and  the  fmalldt  relaxation  in  the 
fervice  of  out-pofts,  may  have  the  moll  fatal  confequences  ; 
and  hiiiory  furnifhes  a  thoufand  examples  of  camps  being 
furprifed,  and  armies  cut  in  pieces,  by  the  negligence  of 
detachments  that  ought  to  have  watched  for  their  preferva- 
tion. 

The  manner  of  relieving  detached  polls  has  been  men¬ 
tioned  ;  but  if  an  officer  is  detached  to  a  mill  or  houfe,  let 
him  draw  up  his  party  about  15  or  20  paces  from  the  poft, 
and  fend  a  ferjeant  or  corporal  with  five  or  fix  men  to 
learch  the  chambers,  cellars,  and  barns :  which  being  done, 
the  {entries  muft  be  placed,  the  poft  taken  poffeffion  of, 
the  arms  ranged  fo  that  every  one  can  find  his  own  with¬ 
out  conhffion,  and  the  inhabitants  lodged  in  fome  other 
houfe ;  and  then  intrench  himfelf  according  to  the  rules 
given. 
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If  an  officer  is  to  fix  in  a  village  where  it  is  difficult  to  Petite 
examine  every  place  where  the  enemy  may  lie  in  ambufh, ,  Guerre-  ^ 
he  fhould  fend  for  the  magiftrates  to  come  and  fpeak  with  " 
him,  while  his  party  remain  drawn  up  at  the  end  of  the  vil¬ 
lage,  that  they  may  declare  if  they  know  whether  there  are 
any  of  the  enemy’s  parties,  fufpefted  perfons,  or  concealed 
arms  in  the  place  ;  which  being  done,  the  {entries  are  to  be 
placed,  and  the  party  to  take  poffeffion  ;  putting  fmall  de¬ 
tachments  of  five  or  fix  men,  more  or  lefs  according  to  the 
ftrength  of  the  party,  at  the  avenues  ;  and  examining  the 
church,  or  any  detached  houfe,  to  make  the  principal  poft 
in  cafe  the  advanced  ports  are  forced.  The  men  befl  ac¬ 
quainted  with  the  duty  fhould  be  planted  on  the  moft  ex- 
pofed  and  diftant  places,  fo  as  to  fee  all  the  approaches;  and 
fometimes  in  trees,  that  they  may  fee  at  a  diftance,  and  re¬ 
main  concealed  from  the  enemy. 

If  he  finds  any  place  near  him  where  the  enemy  can  lie 
concealed,  he  fliould  place  a  corporal  with  fix  or  feven  men 
there,  with  orders  to  fall  back  upon  his  poft  if  attacked,  or 
remain  till  they  find  themfelves  difengaged.  The  foldieis 
of  this  leffer  poft  fhould  take  care  to  make  no  fires,  becaufc 
it  would  ferve  for  a  guide  to  the  enemy  to  avoid  them  when 
they  want  to  fall  upon  the  principal  port  ;  but  fires  may  be 
lighted  in  the  places  where  they  have  no  guards,  to  make 
the  enemy  think  they  have  them  every  where,  at  the  fame 
time  placing  foldiers  in  ambufh  where  there  are  none  light¬ 
ed.  This  fcheme  may  ferve  for  all  polls  in  a  level  country, 
where  two  or  three  foldiers  fhould  be  kept  going  all  night 
to  flir  up  the  fires. 

The  exterior  arrangements  being  made,  and  fentries 
placed  on  the  avenues,  bridges,  and  fteeples,  the  works  for 
fortifying  the  poft  fhpuld  be  marked  out,  and  executed  by 
the  workmen,  and  the  magiftrates  ordered  to  fend  flraw  to 
the  neareft  houfes  for  lodging  the  foldiers,  who  muft  never 
abfent  themfelves.  The  officer  muft  always  be  in  readinefs 
to  go  where  his  prefence  may  be  wanted,  and  make  his  fer- 
jeants  and  corporals  frequently  go  the  rounds.  Monlieur 
Vauban  fays,  that  if  an  officer  is  to  remain  but  four  hours 
in  a  poft,  he  ought  to  intrench.  If  he  is  to  pafs  only  fome 
hours  in  a  poft,  it  is  a  good  way  to  make  a  parapet  of 
felled  trees ;  or  if  it  is  in  a  village,  to  intrench  a  detached 
houfe. 

The  way  to  guard  again  ft  being  furprifed,  betrayed,  or 
made  prifoner,  is  to  take  precautions  again  ft  all  that  the 
enemy  can  undertake  ;  and  whatever  diftance  he  may  be  at, 
we  ouerht  not  to  found  our  fecurity  on  probabilities,  but 
extend  them  even  to  poffibilities.  Neither  flranger  nor  fol- 
dier  of  any  other  party  fhould  be  admitted  into  the  poft  ; 
and  the  roll  fhould  be  called  three  or  four  times  a- day,  that  the 
men  may  not  abfent  themfelves:  the  commander  fhould  like- 
wife  examine  the  fentries,  to  fee  whether  they  are  acquainted 
with  the  detail  of  their  duty,  and  fhould  fhow  them  how  to  de¬ 
fend  themfelves  in  cafe  of  being  attacked;  obferving  to  them, 
that  if  the  enemy  make  fuch  a  manoeuvre,  they  fhould  oppofe 
fuch  another;  if  they  try  this  feheme,  to  refill  with  that,  and 
deceive  them  at  every  ftep.  He  may  make  fome  of  them  try 
to  fcale  the  intrenchment,  to  fhow  the  difficulty  of  mounting 
it  ;  and  by  exercifing  them  in  this  manner,  he  will  prepare 
them  to  refifl  the  enemy  ;  it  will  flatter  their  vanity,  and 
give  them  a  confidence  in  him. 

An  hour  or  two  before  day,  the  men  fhould  be  kept  alert, 
fitting  on  the  banquette  near  their  arms  ;  and  the  patrole3 
lent  at  that  time,  rather  than  in  the  night,  to  march  flowly, 
to  liften  attentively,  and  examine  every  place  round  the  poll 
where  a  man  can  conceal  himfelf. 

It  frequently  happens  that  two  armies  are  encamped  op- 
pofite  to  one  another,  and  have  feveral  polls  on  the  fame 
line,  and  two  patroles  meet  in  the  night.  As  it  is  impoffi- 
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ble  to  diftirvnufh  whether  they  are  friends  or  enemies,  they 
who  firft  difcover  the  others,  fhould  conceal  themfelves  cn 
the  fides  of  the  road,  behind  buflies,  or  in  a  ditch,  t®  exa¬ 
mine  if  they  arc  ftronger  ;  and  in  that  cafe  to  let  them  pafs 
in  filence,  and  return  another  way  to  the  poll  to  tell  what 
they  have  feen  :  but  if  they  find  them  weaker,  he  who 
commands  the  patrole  fhould  make  t'he  fignal  which  ts  or¬ 
dered  for  the  patroies  of  the  night,  which  is  commonly  a 
fhoke  or  two  on  the  cartouch-box  or  butt-end  of  the  fire¬ 
lock,  which  is  anfwered  by  an  appointed  number ;  but  a 
word  is  the  fafeft.  It  the  patrole  does  not  anfwer,  they 
fhould  advance  upon  them  with  fixed  bayonets,  fire  upon 
them  if  they  fee  thera  retiring,  and  make  them  furrender. 

If  detached  oppofite  to  the  enemy,  it  is  to  be  prefumed 
that  you  may  be  attacked :  therefore  fmall  detachments 
fhould  be  advanced  between  the  fentries  in  the  night,  about 
30  or  40  paces  from  the  poll,  with  their  bellies  on  the 
ground,  in  thofe  places  where  they  imagine  the  enemy  may 
come  ;  with  orders  to  thofe  who  command  them,  to  make 
a  foldier< reconnoitre  any  parties  that  are  feen,  fo  as  not  to 
confound  their  own  patroies  with  the  enemy’s  parties,  and 
to  retire  to  the  poll  on  the  firft  firing. 

In  villages  there  fhould  be  great  care  taken  of  fufpe&ed 
perfons,  or  of  the  peafants  revolting  ;  and  for  this  purpofe, 
you  fhould  make  the  magiftrates  order  two  peafants,  the 
bed  known  in  the  place,  to  be  put  on  duty  with  the  fentries 
of  the  party,  at  the  paffages  left  in  intrenching.  Thefe 
peafants,  whom  the  magiftrates  muft  caufe  to  be  relieved 
every  two  hours,  fhould  be  charged  to  recoiled!  all  who 
pafs  out  or  in  of  the  village ;  and  both  one  and  the  other 
muft  be  told,  that  they  fnall  be  anfvverable  for  all  the  acci¬ 
dents  that  may  happen  from  tlie  treachery  or  negligence  of 
thofe  fentries  who  have  let  enemies  in  difguife  enter  the 
village. 

They  muft  likewife  order  the  foldiers  who  guard  the  in- 
trenchments,  to  let  no  peafant  approach,  and  to  {hut  up  the 
paffage,  with  two  trees  acrofs  in  the  night,  and  not  to  open 
them  till  day,  except  for  the  paffing  of  the  patroies.  They 
muft  examine  with  iron  fpits,  or  their  fwo'rds,  all  carts  that 
pafs  loaded  with  hay,  ftraw,  or  catks,  or  any  thing  that  can 
conceal  men,  arms,  or  ammunition. 

An  officer  cannot  watch  too  carefully  to  prevent  fehemes 
that  may  be  contrived  againft  him  ;  ,  and  the  attempt  on 
Trifac,  in  the  month  of  November  1704,  is  fo  much  to  the 
purpofe,  that  it  ought  not  to  be  paffed  in  filence.  The  go¬ 
vernor  of  Fribourg  having  formed  the  defign  of  furprifing 
I^rifac,  fet  out  in  the  night  of  the  9th  or  10th  of  November, 
with  2000  men,  and  a  great  number  of  waggons  loaded  with 
arms,  grenades,  pitch,  & c.  and  fome  chofen  foldiers  :  all 
thefe  waggons  were  driven  by  officers  di-fguifed  like  wag¬ 
goners,  and  were  covered  with  perches,  which  had  hay 
placed  over  them,  fo  that  they  appeared  like  waggons  load¬ 
ed  with  hay  coming  in  contribution.  They  arrived  at  the 
new  gate  by  eight  o’clock  in  the  morning,  under  the  favour 
of  a  thick  fog:  three  waggons  entered  the  town,  two  full 
of  men,  and  one  with  arms,  when  an  Irifhman,  an  overfeer 
of  workmen,  obferving  30  men  near  the  gate,  who,  though 
they  had  the  drefs,  had  not  the  manner  of  peafants ;  aiked 
them  what  they  were,  and  why  they  did  not  go  to  work 
like  other  people  ?  Upon  their  not  anfwering,  and  appear¬ 
ing  confounded,  he  llruck  iome  of  them  with  hia  cane  ; 
upon  which  the  difguifed  officers  run  to  the  arms  which 
were  in  the  waggon  next  them,  and  fired  15  or  2c  fliot  at 
him  within  half  a  dozen  paces,  without  wounding  him.  'The 
Irifhman  leaped  into  the  ditch,  where  they  likewife  fired  fe- 
veral  ulelefs  fhot  at  him,  while  he  called  To  arms ,  to  arms , 
with  all  his  might. 

At  this  noife,  the  guards  of  the  half-moon  and  the  gate 
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run  to  arms,  and  would  have  pulled  up  the  draw-bridge,  Petite 
but  were  prevented  by  the  waggons  which  the  enemy  had  t  Guerre» 
placed  upon  it.  The  officers  and  foldiers  who  were  in  the  ***** 
waggons,  rufhed  out  with  their  arms,  andhaving  joined  the 
reft,  attacked  the  guard  commanded  by  a  captain  of  grena¬ 
diers  ;  but  being  repulfed,  and  five  of  them  killed,  the  reft 
were  difmayed,  and  fled  either  into  the  town,  or  out  into 
the  country.  The  captain  of  the  guard  made  the  firft  gate,, 
which  was  a  grate,  to  be  lhut,  acrofs  which  the  enemy,  who' 
were  upon  the  bridge,  fired  at  all  who  appeared  ;  and  ha¬ 
ving  left  the  half  of  his  guard,  lie  mounted  the  rampart 
with  the  other  half,  and  continued  firing  upon  the  enemy. 

A  lieutenant  who  commanded  1 1  men  of  the  advanced  guard, 
was  attacked  at  the  fame  time  by  an  officer  who  prefented 
a  piftol  to  his  breaft  ;  but  fnatching  it  from  him,  he  fired  it 
at  him,  and  killed  him  :  this  lieutenant  defended  himfelf  to 
the  end  of  the  adiion ;  but  having  received  feveral  wounds, 
he  died  that  day. 

Upon  hearing  the  noife  of  the  furprife,  the  or  mmanding 
officer  of  the  place  diftributed  his  garnfon  to  their  proper 
pc'fts  :  and  having  made  every  difpofition  necefiary  for  hia 
defence,  the  enemy  faw  that  their  defign  had  failed,  and  re* 
tired  in  diforder,  leaving  a  number  of  v/aggons  behind  them, 
and  more  than  40  foldiers  who  were  killed  or  wounded^ 

Such  was  the  enterpriie  on  Brifac,  which  failed  by  a  trifling 
accident. 

This  example,  and  many  others  which  might  be  cited, 
fliow  that  an  officer  who  commands  in  a  poft  cannot  be  too 
much  on  his  guard  to  prevent  his  falling  into  the  fitares 
which  the  enemy  prepare  for  him,  as  the  feizing  of  a  poft, 
of  however  little  importance  it  may  feem,  may  be  attended 
with  the  moft  troublefome  confequences. 

In  an  enemy’s  country,  the  inhabitants  are  always  ready 
to  revolt  and  betray ;  therefore  the  commanding  officer  ougjjt 
to  take  one  or  two  of  the  magiftrates  children,. or  three  or 
four  of  the  moftr  conftderable  families*  of  the  village,  and 
keep  them  in  the  principal  poft  as  a  pledge  of  rhe  fidelity 
of  the  inhabitants.  The  children  (to  whom  they  fhould 
take  care  to  do  no  manner  of  hurt)  fhould  only  be  kept  half 
a  day  each,  and  changed  for  fome  others.  The  command¬ 
ing  officer  fhould  forbid  the  inhabitants  to  affemble  in  ta¬ 
verns  or  public  walks,  or  any  place  whatever,  and  caufc 
thefe  orders  to  be  fixed  up  at  the  door  of  the  church,  i  t 
they  are  feen  to  flop  and  converfe  at  coming  out  of  churclE, 
or  in  the  market-place,  let  the  patroies  oblige  them  to 
retire.  The  tavern-keepers  and  all  the  inhabitants  mull 
be  forbid  to  receive  any  ftranger  without  acquainting  the 
commanding  officer.  None  to  be  permitted  to  ftir  abroad 
after  retreat  beating,  on  pain  of  being  killed  by  the  fentries 
who  fee  them,  or  flopped  and  conduced  to  dungeons  by 
the  patroies;  who.  ought  to  march  fiowly,  flop  from  time 
to  time  to  hearken  if  they  hear  any  noife,  go  over  all  the 
quarters  that  are  marked  out  to  them,  and  give  an  account 
of  every  thing  that  they  have  difeovered  that  can  caufe  any 
alarm  in  the  poft. 

If  fire  breaks  out  anywhere,  or  the  inhabitants  quarrel 
among  themfelves,  an  officer  fhould  take  care  how  he  fends 
a  parly  to  their  affiftance,  becaufe  thefe  are  frequently  fnares 
of  the  enemy  to  divide  the  ftrength  of  a  detachment  on 
put  pole  to  attack  them  ;  be  fhould  therefore  ling  the  alarm 
bell,  make  all  the  different  polls  get  under  aims,  and  order 
thofe  who  command  them,  to  make  the  foldiers  remain  arm¬ 
ed  againft  the  parapet,  fo  as  to  obferve  what  pafies  without 
the  village.  The  foldiers  of  the  principal  poft  fhould  like¬ 
wife  get  under  arms,  and  the  officer  detach  four  or  five  men 
with  a  ferjeant  or  corporal  to  part  the  fray,  or  fet  the  inha¬ 
bitants  to  work  in  extinguifhing  the  fire. 

As  all  the  necefiary  precautions  for  the  fafety  of  a  poft 
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Guerre.  the  commanding  officer  fhould  give  his  orders  in  wri- 

'*"”~v"*"w.tinrr>  arid  have  them  fixed  up  in  all  the  lef&r  pcfts.  One 
thing  to  which  officers  who  are  detached  to  a  village  fhould 
give  particular  attention,  13,  not  to  vex  the  inhabitants  by 
making  them  furnifh  too  trfuch  :  whatever  they  are  allowed 
by  the  general  to  exadl,  fuch  as  firing,  forage,  candle,  &c. 
‘for  the  guards,  fhould  be  demanded  in  proportion  to  the 
'abilities  of  the  inhabitants ;  and  an  officer  cannot  be  too 
‘delicate  in  preferving  the  chara&er  of  a  gentleman  in  order¬ 
ing  Contributions,  and  preferving  the  inhabitants  from  being 
'tabbed  or  treated  ill  by  the  foldiers. 

It  is  not  fufficient  for  the  prefervation  of  a  poft,  to  raife 
entrenchments,  nor  to  take  every  precaution  againfl  being 
furprif'ed.  As  the  enemy  mull  attack  with  a  fuperior  force, 
°your  difpofitions  muft  be  made  in  fuch  a  manner  as  not  to 
confufe  one  another,  and  every  one  being  properly  placed, 
contributes  to  the  common  fafety.  If  it  is  a  redoubt,  or 
mother  intrenchment  of  earth  that  is  to  be  defended,  feven 
or  eight  trees  with  their  branches  fhould  be  kept  in  referve, 
to  throw  into  the  breaches  the  enemy  may  make,  and  the 
parapet  kept  well  lined  with  men,  who  ought  not  to  fire 
till  the  enemy  are  on  the  glacis.  They  fhould  be  provided 
with  grenades  to  throw  in  the  midfl  of  the  enemy  who  have 
jumped  into  the  ditch,  nay  even  afhes  or  quicklime,  whofe 
burning  dud  cannot  fail  to  blind  the  enemy,  fhould  be  had 
if  poffible.  If  the  ftrength  of  your  detachment  will  admit 
of  it,  eight  or  ten  foldiers  fhould  be  placed  in  the  ditch  (on 
the  oppofite  fide  from  the  enemy),  fo  divided  as  to  take  the 
enemy  on  the  flanks,  who  have  jumped  into  the  ditch.  This 
kind  of  fally,  by  running  round  upon  the  right  and  left  at 
the  fame  time,  muft  aflonifh  an  enemy  who  could  not  dream 
cf  being  attacked. 

If  there  are  heights  from  whence  the  enemy  can  crufh 
your  people  with  hones,  they  mnfl  be  occupied  with  eight 
or  ten  men  covered  with  a  breaft-work,  to  prevent  the  ene¬ 
my  from  pofftffing  them,  or  guard  againft  them,  as  has  been 
formerly  dire&ed. 

In  the  defence  of  houfes,  mills,  Sec.  as  well  as  regular 
fortifications,  the  men  fhould  be  made  acquainted  with  the 
different  manoeuvres  they  may  employ  for  their  defence  ; 
without  which  they  do  not  forefee  the  intentions  of  their 
officer,  and  may  counteract  one  another  by  their  being  in 
diforder. 

The  obftinate  defence  of  a  poft  is  the  aflion  where  an 
officer  detached  finglv  can  acquire  the  greateft  glory  ;  the 
refiftance  not  proceeding  from  the  number  of  foldiers  def- 
tined  to  defend  it,  but  from  the  talents  of  the  officer  who 
commands.  It  is  in  him  that  the  ftrength  of  the  intreneh- 
rnent  lies  ;  and  if  he  joins  to  determined  bravery  the  abili¬ 
ties  neceffary  on  thefe  occalions,  and  can  perfuade  his  fol¬ 
diers  that  the  lot  the  enemy  prepares  for  them  is  a  thou- 
fand  times  werfe  than  death,  he  may  be  faid  in  lbme  fort  to 
have  rendered  his  poft  impregnable. 

In  the  defence  of  detached  buildings,  there  are  fo  many 
different  retreats,  that  it  becomes  an  arduous  talk  to  iuc- 
ceed  in  an  attack,  when  brave  people  are  to  defend  them. 
They  have  the  loop-holes  ori  the  ground-floor  to  defend, 
T/hen  beat  from  the  intrenchments  without,  and  may  refill 
great  numbers,  by  retiring  gradually  to  the  different  floors 
©t  the  houfe,  where  they  fhould  have  large  buckets  of  wa¬ 
ter  provided  to  throw  upon  the  enemy,  which,  though  it 
tnay  appear  trifling,  is  one  of  the  moft  diiagreeable  that  can 
be  oppofed  to  the  affailantsj  for  at  the  fame  time  that  it 
wets  their  powder,  arms,  and  clothes,  it  hinders  them  from 
feeing  what  is  doing  above,  prevents  every  fcheme  for  fel¬ 
ting  fire  to  the  houfe,  and  may  oblige  them  to  deflft  from 
the  attack. 
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Having  obferved  that  the  defence  of  a  poft  does  not  de¬ 
pend  upon  the  foldiers  who  are  deftined  for  that  fervice, 
but  upon  the  officer  who  commands,  the  following  example 
may  ferve  to  confirm  the  obfervation,  and  will  at  the  fame 
time  fhow  the  utility  of  having  ftones  collected  to  throw 
over  upon  the  enemy,  as  formerly  recommended. 

In  the  month  of  September  1761,  captain-lieutenant  A- 
lexander  Campbell  of  the  88th  regiment,  with  100  men 
under  his  command,  was  pitched  on  to  defend  the  remark¬ 
able  poft  near  Caffel  in  Heffe,  called  the  Hercules.  Mon- 
fieur  Roziere,  the  celebrated  partifan  and  engineer  of  mar- 
fhal  Broglio’s  army,  with  600  infantry  and  four  fquadrons 
of  cavalry,  arrived  in  the  neighbourhood  of  the  poft  the 
morning  of  the  2  2d  ;  and  having  beat  a  parley,  furrounded 
and  carried  off  the  two  men  who  were  fent  out  to  receive 
the  meffage.  After  having  examined  them  feparately,  he 
caufed  a  detachment,  under  cover  of  his  mufquetry  from  a 
hill  that  was  oppofite  to  the  principal  p adage,  to  advance 
and  mount  the  flair,  three  men  abreaft  ;  which  they  did  fo 
flov/ly  and  without  any  interruption,  that  the  whole  ftair 
of  about  ico  fteps  was  full  of  men,  when  Captain  Camp¬ 
bell  (who  had  made  an  excellent  difpoiition  for  the  defence 
of  all  the  parts  of •  his  poft),  having  fome  chofen  men  at 
each  fide  of  him,  waited  to  receive  thofe  who  advanced  firfl 
upon  their  bayonets,  and  firing  at  the  fame  time,  gave  the 
fignal  for  the  reft  to  throw  over  large  ftones  which  he  had 
coliedted  and  difpofed  for  that  purpofe  ;  which  made  fuch 
havock,  that  Monfleur  Roziere,  ftartled  at  the  unexpe&ed 
reception,  and  defpairing  of  fuccefs,  wifhed  to  get  his  party 
off.  Captain  Campbell  feeing  the  deftrudlion  of  the  enemy 
without  a  man  of  his  being  hurt,  and  that  he  could  renew 
the  reception  as  often  as  they  chofe  to  repeat  the  attempt, 
was  elated  with  his  fnccefs,  and  encouraging  his  men,  when 
he  happened  to  move  from  the  wall  that  covered  him,  and 
received  a  mufket  fhot  from  the  oppofite  hill,  which  entered 
a  little  below  the  left  temple  and  came  out  at  the  fame  dis¬ 
tance  below  the  right  ;  upon  which  he  fell,  and  the  party- 
beat  the  chamade  and  furrendered.  After  two  hours  pol- 
feffion  the  French  retired,  carrying  off  the  prifoners,  and 
leaving  Captain  Campbell,  whom  they  thought  dead,  to  be 
faved  by  our  troops,  who  foon  took  poffeffion  again,  and 
fent  him  to  be  recovered,  and  to  difplay  new  merits  in  his 
profeflion. 

If  the  enemy  take  cannon  to  force  the  poft,  it  does  not 
appear  how  it  can  be  refilled,  unlefs  the  houfe  is  low,  and 
they  cannot  range  round  the  intrenchments,  as  every  fhot 
can  make  a  large  opening  in  bad  built  houfes,  and  may 
crufh  the  befieged.  The  only  means  then  to  fhun  being 
rnaffacred  is  to  capitulate,  or  to  rufh  out  briikly  upon  the 
enemy  when  they  leaft  expc£l  it.  The  firfl  is  not  refolved 
upon  but  when  the  honours  of  war  can  be  obtained,  which 
is  to  march  out  with  drums  beating  to  return  to  the  army 
with  a  proper  efeort.  But  if  this  capitulation  cannot  be 
obtained,  the  befieged  have  nothing  left  conliftent  with  true 
bravery,  but  to  rufh  out  fword  in  hand,  and  cut  their 
way  through  the  enemy.  The  necetlity  of  conquering 
changes  the  brave  man  into  the  determined  foldier,  which 
gives  him  the  means  of  retiring  to  the  army  or  fome  neigh¬ 
bouring  poll. 

If  a  poft  is  to  be  abandoned  when  it  can  he  no  longer 
held,  and  you  aie  going  to  make  the  fally,  you  fhould  con¬ 
tinue  to  fire  with  ipirit,  taking  away  barricadoes  from  the 
door  through  which  you  are  to  pa  ft  with  as  little  noife  as 
poffible.  When  they  are  aflcmbled,  the  whole  party  fhould 
go  out  dole  together,  rufhing  with  their  bayonets  to  the 
place  the  officer  thinks  the  leaft  guaided.  You  ought  never 
(fays  Mr  Folard)  to  wait  for  day  to  execute  thele  failies, 
which  cannot  fucceed  but  jn  a  dark  night,  by  which  you 
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cafily  conceal  from  the  eneftiy  thfc  road  you  have  taken  ;  for 
_  which  reafon  you  fhould  not  fire,  but  open  to  yourfelvcs  a 
pafiage  fword  in  hand,  left  the  enemy  come  where  they  hear 
the  noife. 

Officers  fhould  be  attentive  to  diftinguifh  between  tire 
true  and  falfe  attacks,  and  not  defpair  when  beat  from  their 
frrft  intrenchments.  The  defence  of  pods  is  fo  eaiy,  that 
it  is  furprifing  they  do  not  hold  out  longer  than  they  com¬ 
monly  do.  1  here  wants  only  refolution  and  vigilance,  ta¬ 
king  every  advantage  of  the  ground,  and  perfuading  the 
foldiers  that  nothing  but  the  moil  manifeit  bafenefs  can  let 
the  enemy  penetrate.  The  example  of  Cremona,  furprifed 
by  prince  Eugene  in  1702,  will  remain  a  proof  to  poflerity 
of  what  determined  bravery  can  do  ;  and  (how,  that  though 
an  enemy  is  mailer  of  half  the  ramparts,  and  part  of  the 
town,  he  is  not  mailer  of  the  whole. 

Prince  Pmgene  having  formed  the  defign  of  furprifing 
this  town,  which  was  defended  by  a  garrifon-  of  French 
and  Irifh,  got  fome  thoufand  Andrian  foldiers  admitted  at 
a  fecret  paffage  by  a  pried.  Thefe  troops  feized  the  two 
gates,  and  a  great  part  of  the  town  ;  the  garrifon  buried  in 
fleep  were  awaked  by  the  affault,  and  obliged  to  fh/ht  in 
their  fhirts  ;  but  by  the  excellent  manoeuvres  of  the  officers, 
and  refolute  bravery  of  the  men,  they  repulfed  the  Imperi- 
alids  from  fquare  to  fquare,  from  flreet  to  dreet,  arid  obli¬ 
ged  Prince  Eugene  to  abandon  the  part  of  the  town  and 
ramparts  of  which  he  had  been  in  pofleffion. 

Pods  have  often  refided  the  fird  and  greateft  efforts  of 
tire  affailants,  and  have  yielded  or  been  abandoned  to  fub- 
iequent  attacks,  though  much  lefs  fpirited.  How  comes 
this  ?  It  is  owing  to  an  officer’s  not  daring  to  abandon  his 
poit  at  the  fird  attack :  he  repulfes  the  enemy,  becaufe  if 
forced  they  will  be  put  to  the  fword  with  their  whole  party ; 
but  when  the  enemy  comes  back,  he  thinks  he  has  nothing 
to  reproach  himfelf  with,  having  defended  it  for  fome  time, 
fo  retires,  or  furrenders.  Since  he  could  repulfe  the  ene¬ 
my  when  in  good  order  and  quite  frefh,  how  much  more 
eafy  and  lefs  to  be  dreaded  when  they  return  haraffed  with 
fatigue  ? 

Is  not  the  great  caufe  of  mifeondud  among  military 
men  tlje  want  of  encouragement  to  excite  emulation?  An 
officer  who  is  not  proteded,  who  is  never  fure  of  the  lead 
favour,  negleds  himfelf,  and  takes  lels  trouble  to  acquire 
glory,  rarely  heard  of,  though  merited  by  the  braved  actions, 
than  to  enjoy  the  tranquillity  of  an  ordinary  reputation. 

It  is  not  expeded  that  an  officer  who  is  placed  in  a  pod 
fhould  feek  to  engage ;  but  that  he  fhould  deadily  refid 
when  he  is  preffed,  and  die  rather  than  abandon  his  in¬ 
trench  ment. 

Hidorlans  have  been  very  filent  about  pods  being  well 
defended ;  though  the  leffons  to  be  drawn  from  them  may 
be  more  generally  indrudive,  and  as  agreeable  to  read,  as 
thofe  left  us  of  the  bell  fortified  places  of  a  Hate.  We  are 
aftonifhed  at  the  account  of  100,000  men  periling  before 
Oflend  in  1604,  and  their  general,  the  archduke  Albert, 
with  the  ruins  of  his  army,  not  making  himfelf  mader  of 
it,  till  after  a  three  years  fiege  :  nor  is  our  wonder  lefa,  to 
fee  Charles  the  XII.  of  Sweden,  in  the  year  17 ig,  with 
feven  or  eight  officers  and  fome  domedics,  defend  himfelf 
in  a  houfe  of  wood  near  Bender  againft  20,000  Turks  and 
Tartars. 

Several  hidorians  mention  the  defence  of  this  houfe  be- 
caufe  it  was  done  by  a  crowned  head  ;  but  brave  a&ions, 
whoever  are  the  authors,  fhould  never  be  buried  in  oblivion, 
as  they  excite  emulation,  and  are  full  of  indrudion- 
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you  have  to  do  with  people  who  know  how  to  defend  it, 
neverthelefs  you  may  iucceed  in  attacking  them  by  furprife 
and  dratagem.  Yv  e  ought  never  to  form  a  Icheme  for  an 
attack  upon  fimple  fpeculation,  becaufe  from  reafoning  we 
olten  think  that  things  are  feafible,  which-  we  find  impof- 
iible  in  the  execution.  When  you  intend  to  undertake 
an  adion  of  this  kind,  you  ought  to  form  a  jud  idea  of 
it,  by  examining  all  the  branches  leparately,  and  the  dif¬ 
ferent  means  you  can  ufe,  fo  that,  by  comparing  them 
together,  you  may.  fee  if  they  concur,  *and  anfwer*  to  the 
general  purpofe  ;  and  ladly,  you  are  to  take  fuch  meafures 
as  may  in  a  maimer  render  you  certain  of  fuccefs  before 
you  begin. 

As  it  is  not  the  pradice  of  the  army  to  choofe  a  parti¬ 
cular  officer  for  the  attack  of  -an  intrenched  pod  if  he  does 
not  offer  himfelf,  io  an  officer  fhould  not  embark  in  fuch  an 
encerpriie,  without  having  examined  the  means  of  fucceed- 
mg,  and  being  capable  of  fhowing  the  general  a  plan  of 
what  he  has  projeded,  to  fee  if  he  will  confent  to  the  exe¬ 
cution  of  it.  If  the  general  approves  the  plan,  he  mud  beg 
leave  to  go  to  reconnoitre  the  pod  with  a  man  or  two,  that 
he  may  take  his  meafures  more  judly. 

When  he  has  been  to  reconnoitre,  as  is  direded  in  a 
former  fedion,  and  has  got  every  necefiary  information, 
he  fhould  go  to  give  the  general  an  account  of  his  difeo- 
veries,  and  receive  his  lad  orders  for  the  attack,  for  the 
foldiers  of  his  party,  and  for  thofe  who  are  to  march  to 
fuilain  him. 

The  choice  of  men  that  are  to  go  upon  the  attack  of  a 
pod,  is  fo  much  the  more  efTential,  as  the  fuccefs  of  the  en- 
terprite  depends  on  it.  None  but  volunteers  of  determined 
bravery  ought  to  be  taken,  men  who  are  not  dupid,  and 
have  no  colds  upon  them  ;  becaufe  he  who  does  not  attend 
to  the  ordeis  of  his  officers,  runs  on  with  blind  zeal ;  and 
he  who  coughs  or  fpits,  may  difeover  the  party  to  the  ene¬ 
my’s  fentries,  and  caufe  the  bed  concerted  fcheme  to  fail. 

As  to  thofe  who  are  to  fupport  them,  they  may  be  taken 
according  to  their  rank  in  the  guard  or  detachment,  as  the 
general  judges  proper. 

The  difpofition  for  an  attack  mud  depend  on  the  difeo- 
veries  that  are  made,  fo  as  not  to  be  obliged  to  return  in 
the  midft  of  the  execution.  The  men  being  chofen,  they 
mud  be  infpeded,  to  fee  that  nothing  is  wanted  which  can 
contribute  to  their  fuccefs ;  becaufe,  if  the  pod  is  fortified 
with  an  intrenchment  of  earth  or  fafeines,  the  two  fird 
ranks  fhould  be  provided  with  fpadea  and  pickaxes  befide 
their  arms ;  if  frailed  or  pallifadoed,  they  mud  likewife  have 
hatchets  ;  and  if  covered  with  mafonry,  they  mud  have 
ladders. 

The  men  fhould  be  in  their  waiftcoats,  to  be  lefs  con- 
drained.  If  they  propofe  to  make  one  or  two  true,  and 
as  many  falfe  attacks,  fo  many  platoons  mud  be  formed  of 
the  chofcn  party,  as  they  are  to  make  true  ones,  and  the 
fudaining  party  to  make  the  falfe  attacks,  fo  as  to  divide 
the  enemy  and  fhare  their  fire.  A  man  mud  be  placed  at 
the  head  of  each  platoon,  wha  is  capable  of  commanding 
them,  and,  if  poflible,  the  fame  who  had  been  employed 
before  to  make  difeoveries,  as  he  may  more  ealily  guide  the 
divifion.  The  orders  which  fhould  be  given  to  thofe  leaders, 
are  to  march  together  to  the  place  where  they  are  to  fepa- 
rate,  and  then  each  to  go  to-  the  fpot  which  is  appointed 
for  him,  in  the  neighbouihood  of  the  poll,  and  wait  there, 
with  their  belhes  on  the  ground,  for  the  fignal  to  jump  into 
the  ditch  and  fcale  die  pod. 

If  you  are  to  be  conduced  by  fpies  or  guides,  they 
fhould  be  examined  about  every  thing  that  can  be  of  ufe, 
before  they  are  employed,  efpecially  about  the  road  by 
which  they  propofe  to  condud  you*  The  reafon  of  this 
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is,  becaufe  we  often  fee  Simple  people 
hope  of  gain,  imagine  they  can  eafily  lead  a  party, 

'they  have  only  a  great  deal  of  good-will ;  hut  if  you  find 
in  tliofe  who  offer  all  the  neceffary  qualities,  you  muff  im¬ 
mediately  lecure  them  to  you  as  much  as  pofiible,  by  ma¬ 
king  them  dread  the  deftruftion  of  their  houfes,  and  pil¬ 
laging  their  goods,  if  they  lead  the  party  into  a  Snare ;  you 
may  likewife  afk  their  wives  and  children  as  pledges  of  their 
fidelity,  and,  the  moment  of  fetting  out,  place  them  be¬ 
tween  the  corporals  of  the  firft  rank,  tied  with  a  fmall  chain ; 
which  precaution  is  the  more  effential,  as  traitors  have  often 
been  known,  on  pretence  of  cond lifting  a  party  to  Seize  a 
poft,  to  have  led  them  where  they  have  had  their  throats 
cut  in  the  middle  of  the  night,  and  have  disappeared  at  the 
very  moment  of  its  execution.  If  you  make  your  guides 
hope  for  a  recumpenfe  proportioned  to  then*  Services  on  one 
fide,  on  the  other  you  ronft  make  them  fear  the  cruelleff 
punishment  if  they  betray  you. 

The  night  being  the  moll  proper  time  to  march  to  the 
attack  of  a  poft,  you  Ihould  fet  out  foon  enough  to  be  ready 
to  make  the  attack  an  hour  or  two  before  day.  Care  muff 
be  taken  that  it  is  not  moon-light  when  you  propofe  making 
the  attack  ;  the  foldiers  ought  to  march  two  and  two,  with 
the  leaff  noife  pofiible,  efpecially  when  palling  between  the 
enemy’s  fentries  :  you  muff  likewife  recommend  to  them, 
^neither  to  fpeak,  fpit,  nor  fmoke.  The  detachments  muff 
get  as  oppofite  as  pofiible  to  the  falient  angles  of  the  in- 
trenchment,  as  it  is  probable  that  they  will  be  the  leaff  de¬ 
fended  by  the  enemy’s  mulketry.  If  a  patrole  of  the  ene¬ 
my  cornea  while  you  arc  on  your  march,  or  ambulhed  in 
the  environs,  you  need  not  be  alarmed,  nor  make  the  leaff 
motion  which  may  make  the  enterprise  fail,  but  remain 
concealed  in  the  profoundeft  filence,  that  the  patroles  may 
pafs  without  perceiving  any  thing,  and  afterwards  purfue 
your  defign. 

If  the  poft  which  you  want  te  carry'  is  a  redoubt  with  a 
dry  ditch  and  parapet  of  earth,  your  two  firft  ranks  muff 
have  Spades  and  pickaxes,  with  their  arms  Slung,  and,  on 
the  Signal  being  given,  jump  into  the  ditch  together;  be¬ 
caufe  it  ought  to  be  a  general  maxim  in  attacking  a  poft, 
to  Strike  all  at  once.  When  the  firft  rank  have  jumped 
down,  the  Second  muff  flop  a  moment,  that  they  may  not 
fall  upon  the  Shoulders  or  bayonets  of  the  firft.  The  two 
firft  ranks  having  got  into  the  ditch,  they  Should  immedi¬ 
ately  run  to  Sap  the  angles  of  the  Scarp  and  the  parapet  of 
the  redoubt,  to  facilitate  the  mounting  of  the  reft  ©f  the 
party  ;  the  leaders  of  each  division  Should  obferve  at  the 
fame  time,  that  the  Soldiers  who  remain  armed  with  their 
firelocks,  and  who  have  likewife  leaped  into  the  ditch,  do 
not  interrupt  thofe  who  are  demolishing  the  Scarp  of  the  re¬ 
doubt,  but  proteft  them  by  prefenting  their  bayonets  to  the 
right  and  left,  and  be  ready  to  repulfe  any  of  the  enemy 
that  happen  to  be  placed  in  the  ditch. 

If  the  parapet  is  fraifed,  they  Should  break  as  many 
of  the  fraffes  with  hatchets  as  is  neceffary  to  let  the  men 
pafs.  When  the  breach  is  made,  the  workers  Should  drop 
their  working  tools  ;  and  taking  their  arms  from  the  Slings, 
mount  up  with  fixed  bayonets,  and  rufh  upon  the  enemy 
huzzaing. 

When  you  march  to  attack  a  redoubt  or  Such  poft,  where 
the  enemy  have  a  conneftion  with  more  considerable  polls, 
the  commanding  officer  Should  charge  on  that  fide,  fo  as  to 
cut  off  the  communication.  People  who  fee  themfelves 
briikly  attacked  without  hope  of  Succour  or  retreat,  will 
very  loon  beg  for  quarter. 

When  the  Scarps  and  parapets  are  of  flone,  they  can  only 
be  carried  by  Scaling  ;  but  you  may  Succeed  by  being  briSk 
in  Surrounding  and  fulbming  the  attack.  An  officer  who 
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animated  with  the  is  to  attack  a  poft  of  this  kind,  Should  take  cate  that  His 
ladders  are  rather  too  long  than  too  Short,  and  to  give  them  ^ 
in  charge  only  to  the  ftouteft  of  the  detachment.  The  fol¬ 
diers  Should  carry  thefe  ladders  with  the  left  arm  paffed 
through  the  Second  Hep,  taking  care  to  hold  them  upright 
at  their  Sides,  and  very  Ihort  below,  that  they  may  not  dif- 
locate  their  Shoulders  in  leaping  into  the  ditch. 

The  firft  ranks  of  each  divilion  provided  with  ladders. 
Should  fet  out  with  the  reft  at  the  lignal,  marching  relo- 
lutely  with  their  firelocks  Slung  at  their  backs  to  jump  into 
the  ditch.  When  they  are  arrived,  they  Should  apply  their 
ladders  againft  the  parapet,  obferving  to  place  them  to¬ 
wards  the  Salient  angles  rather  than  the  middle  of  the  cur¬ 
tain,  becaufe  the  enemy  have  lefs  force  there.  They  muff 
take  care  to  place  their  ladders  within  a  foot  of  each  other, 
and  not  to  give  them,  too  much  nor  too  little  Slope,  that 
they  may  not  be  overturned  or  broken  with  the  weight  of 
Soldiers  mounting  upon  them. 

The  ladders  being  applied,  they  who  have  carried  them, 
and  they  who  come  after,  Should  mount  up  and  rufh  upon 
the  enemy  lword  in,  hand.  If  he  who  goes  firft  happens  to 
be  ovei  turned,  the  next  Should  take  care  not  to  be  drawn 
down  by  his  comrade  ;  but  on  the  contrary,  help  him  to 
pals  between  two  ladders,  and  immediately  mount  himfel:. 
So  as  not  to  give  the  enemy  time  to  load  his  piece. 

As  the  Soldiers  who  mount  the  firft  may  be  eafily  tum¬ 
bled  over,  and  their  fall  may  caufe  the  attack  to  fail,  it 
would  perhaps  be  right  to  proteft  their  breafts  with  the 
fore-parts  of  light  cuiraffes  ;  becaufe  if  they  can  penetrate, 
the  reft  may  eaf:ly  follow. 

The  fuccefs  of  an  attack  by  Scaling  is  infallible,  if  they 
mount  the  four  Sides  at  once,  and  take  care  to  Shower  a 
number  of  grenades  among  the  enemy,  efpecially  when  Sup¬ 
ported  by  Some  grenadiers  and  picquets,  who  Share  the  atten¬ 
tion  and  fire  of  the  enemy. 

During  the  liege  of  Caffel,  under  the  Count  de  la  Lippe, 
in  the  campaign  of  1762,  a  young  engineer  undertook  to 
carry  one  of  the  outworks  with  a  much  fmaller  detachment 
than  one  which  had  been  repulfed  ;  and  Succeeded  with* 
eafe,  from  the  ufe  of  grenades;  which  is  a  proof  that  gre¬ 
nades  ought  not  to  be  ncglefted,  cither  in  the  attack  or 
defence  of  pofts. 

If  the  ditch  of  a  poll  is  filled  with  water,  and  but  mid¬ 
dle-deep,  that  Should  not  hinder  yon  from  jumping  into  the 
ditch  to  attack,  in  tlie  manner  that  has  been  mentioned  ; 
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but  if  there  is  a  greater  quantity,  and  you  cannot  pafs,  the 
foldiers  of  e?.ch  platoon  Should  carry  fafeines,  or  faggots  of 
fmall  branches  well  bound,  and  made  as  large  as  pofiible,  to* 
fill  up  the  ditch,  and  make  a  kind  of  ford,  So  as  to  get  at 
the  parapet,  either  to  demolilh  or  Scale  it. 

Many  ways  of  filling  up  the  ditch,  recommended  by  dif¬ 
ferent  authors,  might  be  mentioned ;  but  the  fafeines  are 
preferable  to  them  all,  as  the  foldiers  can  eafily  carry  tlierrv 
before  them,  and  march  quicker,  and  make  nle  ot  them  as- 
a  defence  againft  mulketry,  and,  reaching  them  from  hand 
to  hand,  foon  make  a  rord. 

If  the  approaches  of  the  poft  are  defended  by  chevaux 
de  frife,  the  firft  and  fecond  rank  of  each  platoon  muff, 
break  them  down  with  hatchets;  or  with  iion  graplings 
tied  to  ropes,  they  may  pull  them  to  them,  and  Separate 
them.  If  it  is  a  bread,  work  of  felled  trees,  you  muff  have 
fafeines  thrown  againft  the  points,  or  upon  the  branches, 
upon  which  the  foldiers  can  eafily  pafs.  If  there  are  two 
or  three  rows,  you  may  burn  them  with  dry  fafeines  lighted 
at  one  end,  and  thrown  in  the  middle  iow^  In  cate  or  try¬ 
ing  this  laft  Scheme,  the  foldiers  muft  retire  to  a  little  dif- 
tance  after  throwing  the  fafeines,  that  the  enemy  may  not 
fee  to  fire  at  them  by  the  light  of  the  fire,  but  place  thern- 
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felves  fo  that  they* can  tire  upon  any -who  may  attempt  to 
extinguish it.  If  there  are  eh auife- traps,  they  mull  he  fvvcpt 
”  away,  by  dragging  a  tree  or  two  over  the  ground  where 
.they  are  {battered. 

In  the  attack  of  detached  buildings,  you  muft  feize  the 
►approaches,  and  drive,  to  feale  them  ;  to  get  on  the  top, 
and  crufh  the  people  who  are  below,  with  the  tiles  or  dates; 
'but  if  tire  enemy  has  uncovered  the  houie,  you  mull  throw 
as  many  grenades  as  you  can  in  at  the  windows  and  doors; 
or  dry  fafeines,  with  lighted  faggots  dipped  in  rofin  ;  or 
-fire-balls,  to  endeavour  to  fet  fire  to  them,  and  l'moke  them 
out.  If  the  weather  is  windy,  you  fhould  profit  by  it  to 
fet  fire  to  the  houfe,  and  try  to  fhut  up  the  loop-holes 
which  the  enemy  have  pierced  near  the  ground,  with  bags 
of  earth,  fo  as  to  fap  the  corners.  If  you  have  fome  can¬ 
non,  you  may  fhorten  the  ceremony,  by  planting  them  a- 
_  gain  ft  the  angles -of  the  poft.  If  you  have  none,  you  may 
iuccefsfully  fufpend  a  large  beam  by  a  rope,  to  three  bars 
placed -in  a  triange,  in  imitation  cf  the  Roman  battering 
»ram  :  this  beam  pufhed  violently  againft  the  walls,  will  foon 
*  make  a  breach  ;  but  you  muft  oblerve,  iri  fufpending  it,  to 
do  it  in  a  dark  night,  fo  that  the  enemy  cannot  prevent 
it  by  firing  at  the  foldiers  who  are  employed  in  the  work. 
-If  it  is  glorious  to  get  out  with  honour  on  fuch  an  attack, 
it  is  no  lefs  fo  to  make  it  So  as  to  coft  but  few  people. 
The  blood  of  the  foldiers  is  precious,  and  cannot  be  too 
much  prized,  and  an  able  chief  will  negleft  no  means  that 
can  contribute  to  their  prefervation.  The  comparing  of 
Two  examples  wall  fhow  the  importance  of  what  is  advanced. 

During  the  two  lieges  of  Barcelona,  by  Monfieur  de 
-Vendome  in  1697,  and  Monfieur  de  Berwick  in  1713} 
the  firft  of  thefe  generals  caufed  the  convent  of  Capuchins, 
fituated  out  of  the  place,  to  be  attacked  fword  in  hand  by 
.feveral  detachments  of  infantry,  and  carried  it  in  three 
hours,  with  the  lots  of  1700  men.  Marftial  Berwick  can- 
fed  the  fame  convent  to  be  attacked  in  the  year  1713. 
They  were  equally  intrenched,  and  reckoning  to  make  him 
pay  as  dear  as  Monfieur  de  Vendome  had  done ;  but  this 
general  having  opened  a  fort  of  trench  before  the  convent, 
they  not  expecting  to  be  attacked  in  form,  furrendered  at 
■diicretion,  after  having  held  it  24  hours.  The  reader  is  left 
to  judge  which  example,  to  follow. 

You  fhould  prepare  for  the  attack  of  a  village,  or  fuch 
like  poft  of  large  extent,  as  has  been  diredledin  the  fe&ion 
for  detached  polls :  but  as  thefe  fort  of  attacks  are  always 
more  difficult  than  others,  on  account  of  the  multiplicity  of 
fchemes  they  have  to  encounter  at  every  ftep,  an  officer 
fhould  not  march  there  till  he  is  acquainted  with  the  ftrength 
of  the  inlrenchments ;  the  fituation  of  the  fmaller  poles  ; 
the  obftacles  to  be  met  with  in  every  fireet  or  fquare  ;  and 
even  what  terms  the  inhabitants  are  on  with  the  loldiers  of 
the  garrifon. 

While  the  a  Hail  ants  have  penetrated  into  the  village,  the 
commanders  of  each  diviiion  ought  to  take  care  to  leave 
fmall  detachments  at  all  the  churches  and  fquares  they  find.; 
to  ftand  firm  and  fuftain  the  main  body  in  cafe  they  are  re- 
•pulfed.  You  muft  watch  very  carefully  that  the  loldiers  do 
not  withdraw  to  pillage  the  houf'es  of  the  inhabitants,  as 
whole  detachments  have  been  driven  from  towns  and  vil¬ 
lages  where  they  had  penetrated,  from  having  negle&ed 
this  precaution. 

Three  days  after  the  furprife  of  Cremona  in  1702,  forae 
Germans  were  found  in  the  cellars,  where  they  had  got 
drunk,  and  were  aftonifhed  when  they  were  told  that  they 
muft  quit  thefe  agreeable  retreats.  A11  officer  who  would 
fhiin  a  diforder  fo  fatal,  fhould  forbid  his  foldiers  to  ftir 
*rgm  their  party  on  pain  of  death  ;  and  by  placing  a  fer- 
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If  you  find  cavalry  drawn  up  in  the  fquares  or  open  places, 
the  aftailants  fhould  remain  firm  at  the  entrance  of  the  ftreets 
that  meet  there,  while  fome  go  up  to  the  houfes  that  arc 
at  the  corners,  and  fire  upon  them  from  the  windows;  if 
this  caufes  any  diforder  among  them,  they  fhould  be  char- 
ged  with  fixed  bayonets  to  make  them  furrender.  If  the 
interior  part  of  the  village  is  defended  with  cannon,  you 
fhould  march  quickly  to  the  place  where  they  are,  and  take 
them,  or  nail  them  up,  or  turn  them  againft  the  enemy  or 
principal  poft  of  the  village. 

•  Polybius,  in  his  feventh  book,  gives  an  account  of  an 
•attack  full  of  inftru&ion  for  military  men.  The  blockade 
of  Sardis  by  Antiochus  the  Great,  had  lafted  two  years, 
when  Lagoras  of  Crete,  a  man  of  extenfive  knowledge  in 
war,  put  an  end  to  it  in  the  following  manner.  He  con¬ 
sidered  that  the  ftrongeft  places  are  often  taken  with  the 
•greateft  eafe,  from  the  negligence  of  the  befieged,  who, 
trufting  to  the  natural  or  artificial  fortifications  of  their 
town,  are  at  no  pains  to  guard  it.  He  knew  likewife  that 
towns  are  often  taken  at  the  ftrongeft  places,  from  their  be¬ 
ing  perfuaded  that  the  enemy  will  not  attempt  to  attack 
them  there.  Upon  thefe  considerations,  though  he  knew 
that  Sardis  was  looked  on  as  a  place  that  could  not  be  taken 
by  a  {fault,  and  that  hunger  only  could  make  them  open 
their  gates,  yet  he  hoped  to  fucceed.  The  great nefs  of  the 
difficulties  only  increafed  his  zeal  to  contrive  a  means  of 
carrying  the  town. 

Having  perceived  that  a  part  of  the  wall  which  joined 
the  citadel  to  the  town  was  not  guarded,  he  formed  the  de- 
fign  of  furprifing  it  at  that  place  ;  he  obferved  »that  this 
wall  was  built  on  the  top  of  a  rock  which  was  extremely 
high  and  fteep,  at  the  foot  of  which,  as  into  an  abyfs,  the 
people  of  the  town  threw  down  the  carcafTes  of  their  dead 
horfes  and  other  beafts  of  burden;  at -which  place  great 
numbers  of  vulturesand  other  carnivorous  birds  aflembled  daily 
to  feed  ;  and  after  having  filled  themfelves,  they  never  fail¬ 
ed  to  reft  upon  the  top  of  the  rock  or  wall,  which  made 
our  Cretan  imagine  that  this  place  was  negle&ed,  and  with¬ 
out  any  guard  upon  it. 

On  this  thought,  he  went  to  the  place  at  night,  and  ex¬ 
amined  with  care  how  he  could  approach  it,  and  where  he 
ought  to  place  his  ladders.  Having  found  a  proper  place 
for  his  pnrpole,  he  acquainted  the  king  with  his  difeovery 
and  defig n  ;  and  the  king,  delighted  with  the  projed,  advi- 
fed  Lagoras  to  purfue  it,  and  granted  him  two  other  officers 
whom  he  afked  for,  and  who  appeared  to  him  to  have  all  the 
neceflary  qualities  for  affifting  him  in  his  fcheme. 

The  three  having  confulted  together,  they  only  waited 
jone  night,  at  the  end  of  which  there  was  no  moon  ;  which 
being  come,  they,  chofe  15  of  the  ftouteft  and  hraveft  men 
of  the  army  to  carry  the  ladders,  to  feale ;  the  walls,  and 
run  the.  fame  rifle  that  they  did.  They  likewife  took  30 
others  to  place  in  ambufh  in  the  ditch,  and  to  affift  thofe 
who  fealed  the  wall  to  break  down  a  gate  into  which  they 
were  to  enter.  The  king  was  to  make  2000  men  follow 
them,  and  favour  the.  enterprife  by  marching  the  reft  of  the 
army  to  the  oppofite  fide  of  the  town.  Every  thing  being 
prepared  for  the  .execution,  Lagoras  and  his  people  ap¬ 
proached  foftly  with  their  ladders ;  and  having  fealed  the 
rock,  they  came  to  the  gate  which  was  near  them,  and  ha¬ 
ving  broke  it,  let  in  the  2000  men,  who  cut  the  throats  of 
all  they  met,  and  fet  fire  to  the  houfes,  fo  that  the  town 
was  pillaged  and  ruined  in  an  inftant.  % 

Youngofficers  who  read  this  account,  ought  to  refieft  on 
this  attack.  The  attention  of  Lagoras,  who  went  himfelf 

to 


Guerre, 


Part  III.' 


w 


Petite 

Guerre. 


to  examine  the  places  proper  for  fixing  the  ladders  ;  *his 
difcernmtnt  in  the  choice  of  the  officers  and  foldiers  who 
were  to  iupport  him  ;  and  the  harmony  of  the  whole  means 
that  were  employed  on  the  occafion,  afford  very  excellent 
leffons  for  any  officer  who  may  attempt  fuch  an  attack. 


Sect.  VII*  Of  Surprises  and  Stratagems  for  feizing 
Pcfs. 

All  the  environs  that  have  any  relation  to  the  place  the 
enemy  occupies  mud  be  known  ;  on  what  fide  lie  the 
avenues,  moraffes,  rivers,  bridges,  heights,  woods,  and  all 
covered  places  that  are  Jn  the  neighbourhood,  witnout  which 
it  is  fcarce  poffible  to  regulate  approaches  prudently.  It 
is  equally  neceffary  to  know  nearly  the  number  and  kind  of 
troops  with  which  he  poffeffes  the  pod,  that  you  may  not 
attack  him  with  inefficient  force.  It  is  likewife  neceffary 
to  know  if  the  enemy  is  careful  or  remifs  in  carrying  on  his 
duty.  The  knowledge  of  thefe  circumdances  contributes 
infinitely  to  form  a  projedl  of  furprife  well,  and  to  conduct, 
the  whole  expertly. 

As  to  the  manner  of  furprifing  a  pod,  it  is  impoffible  to 
eftablifh  certain  rules  on  the  fubje£t  ;  becaufe,  among  a 
thoufand  means  which  chance  offers,  there  are  rarely  two 
alike.  It  mud,  however,  be  obferved,  that  there  are  ffra- 
tagems  with  which  it  is  impoffible  to  fucceed  without  a  pro¬ 
per  force  to  fudain  them.  A  town  or  village,  for  example, 
where  we  are  introduced  by  a  fecret  correfpondence,  can¬ 
not  be  carried  unlefs  we  be  well  feconded.  The  only  means 
of  managing  the  furprife  of  pods  well,  is  to  divide  your 
force  inffantly,  to  feize  the  cadle,  church,  church-yard,  or 
public  fquares.  It  has  been  faid,  that  troops  fo  divided  can 

but  weakly,  and  run  a  rifk  of  being  defeated  feparately. 
But  by  making  as  many  detachments  as  the  enemy  has 
pods,  in  the  difmay  caufed  by  furprife,  it  is  eafy  to  carry 
thefe  pods  before  they  who  defend  them  have  time  to  dis¬ 
pute  them  or  even  look  round  them.  The  enemy  being 
likewife  obliged  to  divide,  and  not  knowing  what  fide  to 
prefer,  there  is  almoff  a  moral  certainty,  that,  dupified  with 
the  noife  which  they  hear  all  round,  they  are  ready  to  let 
their  arms  drop  out  of  lheir  hands:  beflde,  the  horrors  of 
a  dark  night,  and  the  dread  that  cannot  fail  to  feize  a  party 
who  are  furpriled,  reprefent  objedls  much  greater  than  what 
they  are,  fo  that  they  imagine  they  have  to  do  with  a  whole 
army. 

The  bad  fuccefs  of  the  affair  at  Cremona  mentioned  in 
Se&  V.  makes  nothing  again d  this  opinion.  If  indead  of 
flopping  to  make  prifoners,  a  detachment  had  gone  diredily 
to  the  citadel,  which  Humid  be  the  way  in  all  fuch  adlions, 
it  would  have  been  impoffible  for  thefe  brave  officers  who 
drove  out  the  Imperialids  to  have  made  fo  glorious  a  de¬ 
fence. 

M.  de  Schower  did  otherwife  when  he  furpriled  Benevar 
in  Spain  in  1708,  and  did  not  fail.  He  learnt  that  the 
Spaniards  negledled  the  guard  of  an  old  caille  which  was  at 
the  entrance  of  the  place  ;  and  marching  in  the  night  he 
took  it,  and  detached  feveral  parties  to  attack  the  town. 
Suvprifed  with  fuch  a  vifit,  they  fought  for  fafet-y  in  flight, 
and  ran  to  take  (belter  in  the  citadel,  but  were  fcarcelv  en¬ 
tered  when  they  were  made  prifoners.  The  enemy  did  not 
think  of  the  attack  being  begun  where  they  were  ftrongefl; 
but  it  is  the  belt  way,  as  it  is  to  be  prefumed  they  have 
divided  their  forces  to  be  able  to  defend  every  where. 

M.  Menard,  in  his  hillory  of  Nifmes,  gives  an  account  of 
the  furprife  of  that  ^own,  which  merits  our  attention.  Ni¬ 
cholas  Calviere,  called  Captain  St  Cofme,  having  refolved  to 
make  himitlf  mailer  of  this  place,  engaged  a  miller  whole 
mill  was  fituated  within  the  walls,  at  the  fide  of  the  gate. 
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to  file  the  bars  of  a  grate  which  fhut  up  the  entry  of  an 
aqueduct  through  which  the  water  paffed  into  the  town, 
aiid  to  receive  ico  men  armed  into  his  mill,  while  a  con- 
fiderable  body  of  cavalry  and  infantry  fhould  arrive  from  dif¬ 
ferent  places  to  feffain  the  enterprise. 

The  day  for  the  execution  of  hi3  projedl  being  fixed  for 
the  16th  of  November  1569,  and  proper  orders  given  for 
the  rendezvous  of  the  troops,  St  Coime  came  out  of  the  mill 
with  his  party  at  three  o’clock  in  the  morning,  and  advan¬ 
cing  to  the  guard  at  the  gate,  put  them  to  the  fword,  and 
opening  the  gate  let  in  200  liorfeinen,  with  each  a  foot 
foldier  behind  him.  Thefe  troops  having  entered  the  town, 
formed  fever al  detachments  immediately  ;  one  of  which  went 
to  block  up  the  citadel  ;  whilt  the  reff,  fcattering  over  the* 
fquares  of  the  place,  and  fouuding  their  trumpets,  inftantiy 
made  themfelves  mailers  01  the  town. 

There  are  a  number  of  circumftances  mentioned  in  this 
furprife,  which  convey  a  great  deal  of  uleful  inftrudhon. 
Captain  St  Cofme  knew  how  to  profit  by  the  negligence  of 
the  governor,  who  omitted  to  guard  the  entrance  of  the 
aqueduct :  to  make  a  proper  choice  of  cavalry  for  advancing 
fo  readily  with  the  infantry  from  different  quarters  ;  the 
juftnefs  ol  the  orders  given  the  troops,  which  brought  them 
15  leagues  from  Niimes  at  the  hour  and  place  appointed  for 
the  rendezvous  ;  the  precaution  with  which  he  inveffed  the 
citadel,  to  prevent  his  having  to  do  with  the  garrifon  in 
the  ftreets  ;  his  attention  in  dividing  his  troops  into  the 
different  quarters  of  the  town,  and  making  them  found  their 
trumpets,  that  the  inhabitants  might  imagine  they  were  very 
numerous. 

But  the  a£live  corps  of  the  partifan,  without  truhing  to 
the  ftratagems  that  others  have  fucceeded  by,  muff  find 
other  refources  than  tliofe  againff -which  people  are  fo  pre¬ 
pared  now- a-days  ;  and  as  the  furprifing  of  the  enemy  ia 
the  great  bufinefs  of  the  partifan  in  carrying  on  the  Petite 
Guerre,  he  muff  fee  what  can  be  effe&ed  by  his  hardinefe 
and  a&ivity. 

The  expedient  which  appears  to  be  the  moff  proper  for 
an  officer  who  has  400  infantry  under  his  command,  and  is 
certain  that  the  garrifon  i3  only  200  (fer  furprifes  fhould  be* 
always  attempted  with  a  double  force),  is  to  choofe  very 
bad  weather ;  the  ftrong  winds,  for  example,  and  fogs  in 
winter;  or  the  ftorms  and  tempeffs  in  fummer,  when,  after  ex- 
ceffive  heats,  violent  winds  rife  fuddenly,  and  agitate  the  air. 

When  y  ou  have  meditated  fuch  a  fell e me,  then  is  the  time 
to  put  a-  part  of  your  infantry  in  covered  waggons,  which 
fhould  be  kept  ready  for  the  purpofe.  The  whole  party 
ought  to  be  provided  with  dog  fkin  covers  for  their  gun- 
locks  and  car  touch-boxes,  to  take  off  readily  when  there  is 
occafion  ;  and  the  reff  ot  the  infantry  to  be  mounted  behind 
part  or  the  cavalry.  Both  parties  to  affemble  at  fome  place 
a  league  dillant  from  that  which  you  would  furprife,  and 
there  to  flop  ;  when,  ir  you  fee  the  bad  weather  diffipating,. 
you  muff  retire  till  another  occafion.  If  you  renew  it  ten 


times,,  you  need  not  defpair  ;  a  itrong  place  deferves  this 
trouble,  and  fuccefs  will  overpay  every  fatigue. 

But  on  the  contrary,  if  the  ftorm  forms,  and  the  wind' 
increafes,  dire£l  your  approaches  in  fuch  a  manner,  that  you 
may  always  have  the  wind  on  your  back ;  becaufe  if  you- 
have  it  in  vour  face,  the  enemy’s  fer.tries  can  look  forward 
and  difeover  you  ;  and  likewife  if  it  is  in  your  face,  your* 
Lories  cannot  be  made  to  advance  without  a  great  deal  of 
trouble.  Thefe  precautions  being  taken,  you  advance  more, 
quickly  as  the  fform  increafts,  the  hories  and  waggons  go. 
ing  with  great  fpeed  before  the  wind.  You  need  be  in  no 
unealinefs  about  the  enemy’s  fentries  feeing  you,  or  hearing- 
the  noife  of  your  march  ;  becaufe  the  fe verity  of  the  weather 
obliges  them  to  enter  their  boxes3  and  turn  their  backs  to. 
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the  wind,  to  fave  tlielr  eyes  from  the  dud  and  fharpnefs  of 
the  air. 

At  300  paces  from  the  place,  the  foot  and  part  of  the 
cavalry  ffioidd  difirount  and  fix  their  bayonets,  the  reft  of 
the  cavalry  to  remain  with  the  waggons  near  fome  trees  or 
Houles,  the  waggons  turned  for  a  retreat.  Divide  your 
infantry  into  five  detachments,  and  indantly  run  at  a 
great  rate,  keeping  your  men  as  clofe  as  pcflibk,  and 

pafiing  the  barrier  and  gates,  feize  all  the  fentries  and 

the.  guard  without  firing  or  making  the  lead  noife, 

v/hich  may  be  executed  with  an  extreme  quicknefs,  to  be 

acquired  by  pra&ice.  While  the  fird  detachment  feizes  the 
gate  and  all  the  Fentries  of  its  environs,  the  red  mud  run 
rapidly  ir.to  the  town.  One  mud  go  quickly  to  feize  the 
main  guard  ;  another  to  feize  the  governor  or  commanding 
officer;  the  fourth,  which  ffiould  be  the  drouged,  fhould  fly  to 
the  cafe  1  ns  or  mens  barracks,  to  feize  their  arms;  the  fifth  to 
remain  in  the  ftreet  near  the  gate  for  a  corps  de  referve. 

Every  detachment  mud  be  conducted  by  prifoners  made 
at  entering  ;  and  orders  fent  with  all  fpeed,  to  caufe  half 
the  cavalry  to  advance  and  patrok  the  ftreets,  as  the  infan¬ 
try  get  forward. 

As  this  kind  of  fiirprife  can  fucceed  only  under  favour 
of  a  dorm,  which  rarely  continues  any  time,  it  is  evident 
that  the  march  and  execution  mult  be  conducted  with  in- 
cxprtffible  fwiftnefs,  and  the  orders  be  perfe&ly  underdood. 
It  is  true,  that  rain  is  inconvenient  for  the  infantry,  whofe 
feet  flip  on  clay-ground ;  but  they  mud  do  their  bed,  and 
frequently  it  is  found  that  the  roads  which  are  mod  ufed  are 
not  therefore  the  mod  flippery. 

If  it  happens  that  you  are  perceived  in  taking  poiTefTion 
of  the  gate,  and  they  take  the  alarm,  you  mud  quickly 
divide  your  party  into  two  wings,  mounting  them  on  the 
rampart,  the  one  to  the  right,  the  other  to  the  left ;  and 
feizing  the  loaded  cannon,  turn  them  upon  the  town  ;  and 
at  the  fame  time  fummon  the  garrifon  to  furrender.  If 
you  happen  to  fail,  and  are  obliged  to  retire,  you  do  not  rifle 
much,  as  they  will  not  care  to  moled  your  retreat. 

There  may  be  a  reluctance  in  attempting  fuch  a  furprife  ; 
it  may  appear  to  be  hazardous  and  raffi,  and  a  conduft  too 
nice  not  to  defpair  of  fuccefs  ;  but  Mr  Jeney  fays  that  ex¬ 
perience  convinces  him  of  the  validity  of  the  means  propo- 
fed,  and  relates  what  happened  to  him  upon  two  occafions, 
to  prove  that  the  cold  ead  winds  or  dorms  are  the  mod  pro¬ 
per  times  for  attempting  furprifes. 

Being  at  the  head  of  3c  huflars,  fays  he,  and  willing  to 
fhun  a  dorm  which  was  gathering  behind  us,  I  pulhed  to 
get  to  a  place  which  was  well  fortified  and  occupied  by  a 
numerous  garrifon  :  the  wind  was  flrong,  and  I  paffed  the 
barriere  and  all  the  gates  with  my  horles,  which  made  a 
great  noife,  without  any  fen  try  either  feeing  or  hearing  ; 
and  though  I  called  to  the  fird  guard  to  declare  myfelf,  no 
one  perceived  me.  I  crofted  the  whole  town  without  feeing 
a  foul  in  the  ftreet ;  and  hurrying  to  an  inn  in  the  other 
fuburbs,  I  went  out  at  the  gallop,  and  faw  only  the  fentry 
at  the  lad  barriere,  to  whom  I  anfwered  without  our  com- 
prehending  one  another  ;  neverthelefs  the  rain  had  not  be¬ 
gun  to  fall,  but  the  wind  was  violent.  I  experienced  the 
iame  during  the  winter,  when  the  ead  wind  was  very  proper 
to  facilitate  the  furprife  of  a  fortified  town  or  pod.  On 
Chriftmas  night  1757,  I  paffed  through  the  country  of  Ha¬ 
nover  with  80  horfe  between  two  guards  of  the  enemy  with¬ 
out  being  perceived.  I  marched  over  the  middle  of  a  plain 
when  the  night  was  clear,  with  a  violent  cad  wind,  which 
prevented  any  fentry  from  turning  his  head  to  look  at  me, 
and  I  went  quietly  to  carry  off  horfes  in  the  rear  of  their 
army.  The  following  night  at  my  return,  I  paffed  two 
different  pods  of  our  army;  the  one  guarded  by  a  party 
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of  hulfars,  the  other  by  a  regiment  of  dragoons,  without  be-  Petite 
ing  feen  but  by  one  ientry  in  the  middle  of  the  dragoon  pod, , 
who  durft  not  challenge,  becaufe  it  was  no  longer  time,  ha-  vr*"" 
ving  paffed  the  fird  guards. 

You  may  hkewife  take  the  advantage  of  bad  weather  to 
fcale  all  forts  ot  pods  furrounded  with  walls,  as  towns,  ab¬ 
beys,  cattles,  &c.  to  do  which,  you  mud  approach  in  the 
2nd  feize  the  moment  of  a  great  [quail,  or  when  a 
cold  ead  wind  obliges  the  garrifon  to  take  fhelter  from  the 
rigour  of  the  feafou  :  then  there  is  no  one  upon  the  ramoarts, 
and.  the  fentries  turn  their  back  to  the  wind,  or  remain  in 
their  boxes,  while  your  people  are  warm  with  marching,  and 
animated  with  the  hopes  of  fuccefs.  You  need  not  be  ap- 
prehenfive  of  the  enemy  feeing  you  if  you  advance  on  the 
fide  next  the  wind  to  place  your  ladders,  becaufe  the  fen¬ 
tries  will  cover  their  faces,  and  bend  down  their  heads  to 
fave  them  £rom  cold. 

The  time  of  a  thick  fog  is  not  lefs  favourable  for  approach¬ 
ing  and  forcing  an  intrenched  pod.  When  the  fog  is  low, 
the  infantry  fhould  creep  on  all  fours,  the  better  to  conceal 
them  from  the  enemy’s  fentries.  Thefe  fort  of  furprifes  are 
the  lead  dangerous,  you  run  fcarcely  any  rifle  ;  but  if  you 
caufe  fome  falfe  attacks,  the  garrifon  will  not  fail  to  run  to 
arms,  2nd  fometimes  make  you  pay  dear  for  failing. 

When  you  would  furprife  the  enemy  in  a  village,  farm, 
monadery,  or  fome  place  detached  from  the  army,  you  fhould 
divide  your  party  in  two  bodies,  each  compofed  of  cavalry  and 
infantry  ;  the  one  to  take  the  enemy  in  the  rear,  the  other 
in  front,  taking  care  to  caufe  fome  waggons  to  follow, 
which  may  carry  off  the  wounded  in  cafe  of  need.  You  mud 
calculate  exa&Iy  the  time  it  will  take  the  fird  detachment  to 
go  round  the  enemy.  The  two  commanders  fhould  agree 
on  a  word  for  rallying,  and  the  time  of  making  the  attack, 
which  ffiould  be  in  the  night,  efpecially  if  the  pod  is  fo 
didant  from  the  army  that  they  can  receive  no  affidance  ; 
for  in  that  cafe  the  time  is  favourable  till  day-break.  They 
mud  regulate  their  departure  according  to  the  didance 
they  have  to  go  ;  and  the  detachment  which  goes  round 
the  enemy,  ought  to  take  no  more  infantry  than  can  be  car¬ 
ried  behind  the  horfemen.  This  detachment  having  got 
round,  ffiould  form  about  a  quarter  of  a  league  from  the 
pod,  and  too  paces  out  of  the  road. 

When  the  other  detachment  has  arrived  within  a  quarter 
of  a  league  of  the  pod,  your  cavalry  ffiould  form  out  of  the 
road  with  the  waggons  and  drums  near  them,  who  are  not 
to  advance  till  ten  minutes  after  the  departure  of  the  in¬ 
fantry,  who  mud  advance  towards  the  fires  of  the  enemy, 

{looping  as  much  as  pofiible.  They  mud  take  care  to  con¬ 
ceal  themfelves  from  patrolcs,  as  has  been  dire&ed  ;  and 
when  they  fee  them  pafled  or  entered  the  pod,  the  infantry 
mud  hurry  on  to  gain  the  village,  and  clear  the  entry  by 
which  the  cavalry  nuid  pafs,  in  cafe  it  has  been  barricadoed 
with  waggons.  You  mud  run  rapidly  to  the  place  where 
you  fee  the  fires  lighted,  and  make  as  many  detachments  as 
you  fee  fires,  in  order  to  furprife  the  whole  at  once. 

The  cavalry  who  followed  flowly,  mud  inftantly  join  to 
the  noife  of  your  arms  and  cries  their  trumpets  and  drums, 
advancing  with  all  fpeed,  and  leaving  only  a  non-commif- 
fioned  officer  with  fome  horfemen  near  the  waggons.  The 
detachment,  which  is  advanced  on  the  other  fide  of  the  vil¬ 
lage  to  turn  the  enemy,  on  heaiing  the  alarm,  mud  imme¬ 
diately  advance,  founding  trumpets,  beating  drums,  and  at¬ 
tacking  all  who  would  fave  themfelves  on  that  fide.  You 
may  rely  on  it  as  certain,  that  the  enemy,  feeing  all  his 
guards  furrounded  by  your  infantry  fcatteied  in  the  village, 
and  hearing  the  march  of  different  bodies  of  foot  and  horfe 
who  arrive  on  all  fides,  will  riot  delay  to  furrender,  or  feek 
to  faye  himfelf  by  a  diforderly  flight :  it  will  be  eafy  then 
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Pedte  for  your  cavalry  to  fall  upon  the  flying,  and  flop  them. 

Guerre,  ryhe  party  fhould  be  forbid  to  purfue  the  enemy  more  than 
a  quarter  of  a  league  in  the  night ;  but  no  purfuit  at  all 
fliould  be  attempted,  if  it  is  in  an  inclofed  country.  The 
poll  being  taken,  the  booty  and  prifq.ners  fhould  be  fent  off 
immediately  under  the  care  of  the  infantry,  putting  the 
wounded  in  waggons,  or  on  the  horfes  that  are  taken,  the 
cavalry  making  both  the  front  and  rear-guard,  and  taking 
care  to  have  the  laft  the  ftrongeft. 

There  is  no  time  more  precious  for  a  parttian,  or  that 
merits  fo  much  attention,  as  that  of  a  battle,  when  every 
one  is  attentive  to  the  great  firing  which  they  hear  on  all 
fides  ;  to  the  manoeuvres  of  the  armies  that  are  engaging  ; 
to  the  decifcon  of  an  affair  of  the  greatefl  importance,  upon 
which  the  fate  of  each  depends.  It  is  then  that  he  can 
employ  his  fkill  to  the  greatefl:  advantage  ;  fbrike  the  feve- 
reft.  blow  that  is  poflible  ;  caufe  the  ruin  of  the  enemy  ;  pil¬ 
lage  the  quarters  of  their  generals;  carry  off  their  equipages; 
defeat  their  guards  ;  let  lire  to  their  camp,  and  Iprcad  an 
alarm  over  all,  wliich  may  contribute  to  the  defeat  of  an 
army. 

But  meafures  mull  be  taken  to  execute  fo  great,  fo  bril¬ 
liant  a  projedl  with  fuccefs  ;  and  it  fhould  not  be  engaged 
in,  till  after  having  prudently  regulated  the  delign  on  three 
principal  circumftances,  viz.  the  fituation  of  the  enemy’s 
camp  ;  the  means  of  approaching  it ;  and  the  hour  of  en¬ 
gaging.  "When  the  enemy's  camp  is  in  the  middle  of  a 
great  plain,  or  on  a  height  with  an  extenfive  view  on  all 
fides,  it  is  certain  that  one  cannot  approach  without  being 
feen  at  a  diftance  :  and  in  that  cafe,  prudence  will  put  a 
flop  to  zeal,  and  prevent  raflinels  from  attempting  impof- 
fi bili ties ;  but  when  their  pofition  extends  over  a  country 
covered  with  mountains,  woods,  or  villages,  the  occafion  is 
more  favourable,  and  may  almofl  enfure  luccefs. 

It  is  then  very  advantageous  for  a  partifan  to  be  perfect¬ 
ly  acquainted  with  the  fituation  of  places  that  are  in  front 
of  his  army;  efpecially  when  he  forefees  that  the  enemy 
will  fooner  or  later  come  to  encamp  there.  What  afiiftance 
would  it  not  give  for  the  direction  of  his  projedl,  if  he 
knew  how  to  take  a  plan  of  that  part  of  the  country  which 
he  propofes  to  invade  beforehand  ?  Then,  without  the 
weak  and  dangerous  afTiflance  of  fpies  and  deferters,  he  can 
by  his  own  proper  knowledge  think  of  every  means  for 
executing  a  deiign,  which  ought  to  be  regulated  and  con- 
eluded  with  impenetrable  fecrecy. 

When  he  perceives  by  the  motions  of  the  armies  that  they 
are  on  the  eve  of  an  adion,  he  mud  not  delay  to  acquaint 
the  general  with  his  projed.  If  he  confents,  he  will  re¬ 
gulate  the  reft,  and  the  time  of  departure,  according  to  the 
advices  which  he  receives. 

As  thefe  fort  of  expeditions  cannot  be  made  but  by  long 
circuits,  they  muft  take  the  time  hecefiary  for  the  march. 
Jn  the  campaign  of  1757,  the  duke  of  Richelieu  caufed  his 
army  to  advance  near  Zell  to  attack  our  army  ;  and  lent  a 
partifan  with  100  liorfe  to  the  rear  of  the  camp  the  day  be¬ 
fore,  who,  having  made  a  march  ot  22  leagues,  arrived  with¬ 
out  any  accident ;  but  the  prudence  of  the  prince  of  Brunf. 
wick  defeated  his  delign,  and  left  him  to  admire  his  retreat; 
nevertlieleis,  they  picked  up  lome  ftragglers,  horfes,  and 
waggons. 

Among  the  meafures  that  ought  to  be  taken  to  fecure 
the  blow,  and  flrike  it  more  effectually,  it  fhould  not  be 
forgot  to  diltribute  cockades  like  the  enemy's  to  all  the  caval¬ 
ry  ;  and  to  give  a  flick  of  fix  feet  long  to  20  of  each  de¬ 
tachment,  with  a  bit  of  torch  fixed  on  the  end,  and  covered 
with  a  little  dry  ftraw  or  hemp,  to  kindle  inftantly. 

whole  party  to  fet  out  from  the  camp  A  (fig.  1.), 

*  marching  under  the  condudl  of  a  good  guide  by  covered 
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ways,  at  a  diftance  from  the  enemy.  Being  come  to  the 

place  C,  which  ought  to  be  in  the  environs,  and  as  high  as  ,  UjcriC;  ^ 

the  field  ot  battle,  the  infantry  fhould  be  concealed  out  of 

the  road  far  from  the  fight  of  paffengers.  This  muft  he 

the  centre  of  corrcfpondcnee  with  the  at  my  ;  the  rendezvous 

of  the  booty ;  and  fupport  the  retreat  of  all  the  cavalry, 

of  which  tlieie  fhould  be  as  many  detachments  formed  a$ 

you  purpofe  to  make  attacks.  We  fhall  fiippofc  fix  of  a 

hundred  men  each,  and  they  muft  go  feeretly  by  particular 

routes  to  their  refpe&ive  poll  E,  D,  F,  G,  IT,  I.  Neither 

trouble  nor  expence  fhould  be  fpared  to  procure  good  guides. 

Each  detachment  fhould  lie  in  ambnfh  half  a  league,  if  ue- 
ceffary,  fiom  the  objeft  of  the  attack,  BKKKK. 

The  lioiie  of  . the  mufketry  of  the  armies  to  be  the  fignal 
for  their  irruption  ;  and  then  bravery,  intrepidity,  and 
courage,  will  give  wings  to  your  people.  The  fecoud  der 
tachment  D  will  glance  imperceptibly  between  the  villages, 
and  fall  like  thunder  upon  the  camp  B  ;  and  while  80  at¬ 
tack  all  whom  they  meet,  the  other  20  fliould  IRrht  their 
torches  at  the  fires  that  are  to  be  found  everywhere,  and 
fpread  the  flames  rapidly  to  the  ftraw  of  the  tents.  A* 
they  cannot  fail  to  have  the  picquet  of  the  camp  foon  at  their 
heels,  they  muft  ftrike  their  blow'  with  all  poflible  quicknefi* 
without  flopping  to  plunder;  being  content  with  the  glory 
of  having  excited  a  general  alarm,  capable  of  confounding 
the  whole  army,  and  contributing  to  the  gaining  of  a  battle. 

At  the  fame  time  that  the  detachment  D  attacks  the 
camp  B,  the  others  E,  F,  G,  H,  muft  with  equal  violence 
attack  the  villages  K,  K,  K,  K,  which  they  have  in  front, 
doing  the  fame  the  firfl  did  in  camp,  except  that  they  may 
plunder  every  thing  wliich  they  can  eafily  carry  off  of  the 
generals  equipages,  with  which  thefe  villages  are  common¬ 
ly  filled  ;  feizing  the  beft  horfes,  hamftringing  others  with 
the  ilroke  of  a  fvvord,  and  fet  ting  fire  to  all  the  places  which 
contain  the  enemy’s  baggage.  Each  detachment  fliould 
caufe  fome  horfemen  to  advance  beyond  the  village,  to  ob- 
lerve  the  motion  of  the  troop3  that  will  not  fail  to  run  to 
their  afTiflance.  As  foon  as  they  perceive  them,  they  muft 
make  their  retreat  as  tail  as  poflible  by  the  routes  which  the 
commanding  officer  has  premeditated,  and  which  are  pro- 
pofed  to  be  reprefented  by  the  coarfer  hatched  lines.  The 
fixth  detachment  I,  in  ambufh  on  the  fide  of  the  road  lead* 
ing  from  the  camp,  fliould  remain  there,  to  feize  all  the 
enemy  who  think  of  favfng  themfdves  by  flight. 

There  is  no  danger  to  be  apprehended  in  thefe  expedi¬ 
tions,  during  the  critical  inftant  while  the  armies  are  en¬ 
gaged,  and  all  the  troops  a  great  way  in  the  front  of  the 
camp  :  you  meet  none  but  hitlers,  fervants,  lame  people, 
and  fome  picquet  guards  fcattered  here  and  there,  whom  you 
may  eafily  defeat  as  they  advance.  The  commanding  of¬ 
ficer  ought  to  have  an  eye  over  all ;  and  as  foon  as  he  per* 
ceives  fome  bodies  of  troops  advancing  upon  him,  he  ought 
to  retreat  quickly,  and  at  leaft  gain  the  entrance  of  the 
wood  in  the  neighbourhood  of  the  enemy's  camp  ;  for  with¬ 
out  fome  fuch  fhelter  enterprifes  like  this  can  hardly  be  at¬ 
tempted. 

Each  detachment  having  rejoined  the  infantry,  muft 
there  wait  the  fate  of  the  battle  ;  fo  that  if  it  is  decided 
in  favour  of  their  army,  they  may  fpeedily  regain  the  pro- 
pereil  places  for  harafllng  the  enemy  on  his  retreat.  Thefe 
moments  are  the  more  favourable,  as  diforder,  dread,  and 
noife,  render  all  defence  impra&icable.  But  all  thefe  fort 
of  furprifej  require  places  proper  to  cover  approaches  and 
retreats. 

The  great  importance  of  fkill  in  the  language  of  the 
enemy  is  apparent  from  the  following  exploit  of  die  prince 
(now  reigning  duke)  of  Brunfwick  in  the  campaign  of  1760. 

That  exeilent  partifan  was  fituated  at  fome  diftance  from 
5  D  Zcrenberg9 
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Petite  Zeronberg,  at  that  time  in  the  poffeffion  of  the  French  ;  Hud  a  drum  beat  to  arms,  the  enemy  mil  ft  have  known  Petite 

E  Guerre,  and  being  informed  by  two  Hanoverian  officers,  who  had  been  that  they  were  unprepared,  and  probably  would  have  rufh-  Guerre^ 

v  --'V— ■  -  tovm  difguifed  like  peafants,  that  the  garrifon  were  ed  in  and  deiiroyed  them  ;  but  the  attack  convinced  them  "  ^ 

very  remifs  in  their  duty,  trufting  to  the  vicinity  of  their  that  they  were  difcovered,  and  made  them  think  only  of 

r.rmv,  and  the  diftance  of  ours,  the  prince  was  refol.ved  to  their  own  piefervation. 

furprife  them  ;  and  after  appointing  a  corps  to  fuftain  him,  Among  many  inftances  in  the  courfe  of  the  war,  the  fuc- 
he  advanced  in  the  night  with  Major  Maclean  of  the  88th  cefs  of  this  officer  on  another  occafion,  where  he  difplayed 
regiment ;  and  200  Highlanders,  \vith  bayonets  fixed  and  the  moll  lingular  aidrefs,  likewife  merits  our  attention, 
their  arms  not  loaded,  followed  at  a  little  diftance.  Upon  After  a  repulfe,  and  a  march  of  72  miles  in  one  day,  when- 
the  hrft  fcntry’s  challenging,  the  prince  anfwered  in  French,  the  men  were  fatigued  and  fcarcely  a  horfe  able  to  trot,  he 
*nd  the  fentry  i;eing  but  two  perlor.s  advancing  (whom  he  faw  a  regiment  of  French  infantry  drawn  up  with  a  morals 
believed  to  be  French),  he  had  no  diftruft  ;  fo  that  the  in  their  rear.  He  left  his  own  corps,  and  advancing  to  the 
major  getting  up  to  him,  dabbed  him,  and  prevented  his  French,  defired  to  fpeak  with  the  commanding  officer,  whom 
giving  the  alarm.  The  Highlanders  immediately  rufhir.g  he  entreated  to  furrender  to  prevent  their  being  cut  to  pieces 
in,  attacked  the  guaid  with  their  bayonets,  and  carried  the  by  a  large  body  of  cavalry  that  were  advancing.  The 
town,  having  killed  or  taken  the  whole  garrifon  of  800  men'.  French  officer  defired  leave  to  con fult  with  his  officers. 

The  French  officer  who  commanded  at  that  time  in  Ze-  which  having  done,  they  refuled  to  fubmit  ;  but  upon  Sir 


renberg  concerted  a  fcheme  for  being  amply  revenged, 
which  failed  only  by  a  moft  trivial  accident.  When  almoft 
every  houfe  in  Bremen  was  filled  with  corn,  being  the  grand 
magazine  and  grand  hofpital  of  our  army,  this  officer  held  a 
fecret  correfpondence  in  the  town,  which  informed  him  of 
the  flate  of  the  garrifon,  and  that  there  was  a  general  order 
to  let  couriers  going  to  the  army  pafs  out  at  all  hours.  He 
difpatched  about  20  huffars  to  fcamper  over  the  country, 
who  were  all  that  were  heard  of  his  party,  while  he  march' 
ed  15,000  infantry  from  Duffeldorpto  Bremen  (about  200 
miles),  concealing  them  in  woods  by  day,  and  marching  in 
the  night.  He  arrived  at  the  gate  at  the  appointed  hour ; 
when  a  perfon  on  horfeback  blowing  a  horn  came  along  the 
iireet,  and  defired  to  pafs  out  to  the  army.  The  officer  of 
the  guard  had  the  keys,  and  happened  to  be  out  of  the  way'; 
and  while  a  meffenger  went  for  him,  the  people  without 
growing  impatient,  began  to  break  down  the  outer  barrier, 
which  made  the  fentiy  tire  at  the  place  where  he  heard  the 
noife  ;  and  the  guard  taking  the  alarm,  got  upon  the  ram¬ 
part,  and  likewife  fired  at  the  fame  place  :  upon  which  the 
pretended  courier  galloped  back  ;  and  the  French,  belie¬ 
ving  that  they  were  ditcovered,  relinquifhed  their  fcheme, 
and  retired. 

This  example  proves  that  no  diftance  is  a  fecurity  from 
furprifes,  and  that  very  confiderable  parties  may  pafs  over 
a  great  extent  of  country  without  being'  difcovered.  The 
following  inftance  of  that  prefence  of  mind  fo  much  the 
happinefs  of  all  who  pcffefs  it,  and  more  particularly  of 
?.  military  man  fo  expofed  to  furprifes,  deferves  to  be  re¬ 
corded. 

In  the  month  of  February  1761,  when  Prince  Ferdi¬ 
nand  beat  up  the  quarters  of  the  French,  they  were  obliged 
to  retire  a  great  way  without  being  able  to  refill :  How¬ 
ever,  when  they  came  to  collect  their  force,  and  to  recoil 
upon  our  army,  Sir  William  Erfkine  with  the  15th  regi¬ 
ment  of  light  dragoons  was  in  a  village  in  our  front.  In  a 
very  foggy  morning,  foon  after  the  patroles  reported  that 
all  v/as  well,  Sir  William  was  alarmed  by  his  vedettes  having 
feen  a  <-rreat  body  of  cavaliy  coming  to  furprife  him.  He 
inftantly  mounted  his  horfe,  and  fall ied  out  at  the  head  of 
the  picquet  of  50  men,  leaving  orders  for  the  regiment  to 
follow  as  fall  as  they  could  mount,  without  beating  a  drum 
or  making  any  noife.  He  attacked  their  advance-guard  in 
the  curfory  manner  of  the  light  cavalry,  and  continued  to 
do  fo,  while  his  men  were  joining  him  by  tens  and  twenties, 
2nd  the  French  cavalry  forming  to  relift  an  attack,  till  he 
collected  the  whole,  and  then  retired,  the  furgeon  of  the 
regiment  (Mr  Elliot)  having  in-  the  mean  time  carried  off 
the  baggage. 

Strokes  of  this  kind  difpiay  a  fuperiority  of  genius,  and 
to  that  alone  was  the  preservation  of  the  regiment  owing. 


William  telling  them  that  their  blood  nnift  be  on  their  own 
heads,  and  turning  to  move  off  to  his  own  coips,  they  called 
to  him,  and  laying  down  their  arms  furrendered  to  his  ha- 
raffed  troops. 

Such  ftratagems  overleap  the  bounds  of  inftru&ion,  and 
no  author  will  prelume  to  propofe  them  for  imitation  Here 
was  the  reaching  out  the  hand  to  fortune  which  Vigetius 
recommends :  but  there  are  few  who  have  the  requifite 
talents  from  nature  ;  and  we  may  as  properly  fay  of  the 
foldier  as  of  the  poet,  nafcltur  non  ft . 

Sect.  VIII.  Of  Ambufcades  from  the  Partifan . 

An  ambufeade  may  be  formed  in  any  place  covered  by 
art  or  nature  in  which  a  party  may  be  concealed  to  furprife 
the  enemy  in  paffing  ;  and  the  proper  ufe  of  them  is,  of  all 
the  ftratagems  in  war,  the  tell  calculated  to  difpiay  the 
genius,  fit  ill,  fpirit,  and  addrefs  of  a  partifan.  They  are 
eafily  carried  into  execution  in  woods,  buildings,  and  hol¬ 
low  places  ;  but  require  a  more  fertile  imagination,  and 
greater  trouble,  in  a  level  country.  Both  ought  to  be  re¬ 
gulated  by  the  knowledge  of  the  enemy’s  march,  and  the 
extraordinary  means  that  may  be  employed  to  furprife  them. 

When  a  partifan  has  information  that  can  be  depended 
on  of  the  march  of  fome  part  of  the  enemy  ;  whether  a 
convoy  of  artillery,  baggage,  or  provifions ;  a  body  of  re¬ 
cruits,  or  horfes  to  remount  the  cavaly  ;  an  efcort  of  a  ge¬ 
neral  officer  going  to  rejoin,  or  reconnoitre  fome  country  ; 
he  ought  to  apply  dire&ly  to  procure  a  fufficient  knowledge 
of  the  route  that  the  enemy  is  to  take,  the  fituation  of  the 
places  he  is  to  pafs,  and  of  the  poft  he  goes  to.  The  better 
to  cover  his  defign,  he  mud  get  information  of  the  roads 
that  lead  to  oppofite  places,  which  he  mud  pretend  to  be 
attentive  about,  as  has  been  mentioned  in  the  fe&ion  of 
Reconnoitring. 

Having  perfe£Uy  concerted  his  plan,  he  {hould  fet  out  at 
the  head  of  his  detachment  if  poffible,  and  leaving  his  poft 
on  the  fide  oppofite  to  his  true  route,  the  better  to  conceal 
his  delitrn.  If  the  place  where  he  intends  to  plant  liis  am- 
bufeade  is  not  diicant,  he  {hould  come  into  his  true  route 
about  half  way,  and  there  place  half  his  infantry  in  ambufh 
to  favour  his  retreat.  But  when  the  country  where  he  pio- 
pofes  going  is  diilant,  and  the  march  requires  at  leaft  two 
nights,  lie  muff  conduce  his  party  by  meandring  from  wood 
to  wood,  if  there  are  any.  He  mud  not  forget  to  provide 
neceflary  refrefhments  for  the  day,  which  mud  be  paffed  in 
fome  concealed  place  where  he  may  r.ot  be  perceived,  and 
mud  caufe  three  rations  of  oats  to  be  carried  for  each  horfe. 

The  firft  night  you  mufl  make  to  fomenvood  or  other 
place  proper  for  paffing  the  day  near  fome  rivulet,  and,  if 
poffible,  on  the  road  of  your  ictreat  to  leave  a  part  of  your 

infantry 


"War 

FiS.l. 


f  4.. 

± '  * 

Mll&tiit 


'^f,, ■/,/</ Uo/rh- 


'/./jr//SA 


Part  IK. 


Plate 

DXXVI. 


infantry  in  ambufh,  in  cafe  there 

till  you  come  to  the  place  of  your  principal  ambufeade  ; 
for  when  there  is  (till  a  river  or  canal  to  pafs,  you  mull  con- 
du£l  the  infantry  to  the  paffage,  and  clioofe  the  moil  con¬ 
venient  place  to  fix  them  in  ambufeade. 

If  there  is  no  bridge  or  ford,  the  cavalry  muft  fwim  over, 
in  which  we  fuppofe  the  horfes  are  pradlife4.  When  there 
is  a  ford,  half  the  infantry  fhould  pais  behind  the  cavalry, 
to  go  alon<r  with  them.  In  caie  there  is  a  bridge  to  pafs 
near  the  village,  the  officer  who  is  left  in  this  poft  with  fome 
infantry,  fhould  be  enjoined  to  allow  no  one  peafint  or 
foldier  to  leave  the  place  ;  and  for  greater  feeurity,  a  ftnall 
detachment  of  cavalry  fhould  remain  with  him,  to  flop  any 
who  may  attempt  to  run  away  before  the  return  of  the 
whole  corps,  who  ought  not  to  delay  long.  If  the  enemy 
come  in*the  interval  to  attack  the  bridge,  it  muft  be  de¬ 
fended  till  the  return  of  the  party,  that  their  retreat  may 
not  be  cut  off. 

Every  precaution  being  thus  taken  to  guard  the  bridge, 
the  commanding  officer  fhould  be  diligent  to  arrive  at  the 
place  of  ambufeade  two  hours  before  the  enemy  is  to  pafs, 
and  place  the  ambufeade  on  the  fide  he  would  retire  to  ; 
never  on  the  other  fide,  if  poffible,  left  the  advanced  guard 
happen  to  difeover  you,  and  oblige  you  to  repafs  in  light  of 
the  corps,  who,  feeing  your  ftrength,  may  rufh  upon  you  , 
and  drive  you  back. 

The  infantry  A  (fig.  2.)  ought  to  be  ambuffied  at  leaft 
6co  paces  behind  the  cavalry  B,  fo  that  if  they  are  purfu- 
ed,  they  can  fall  back  to  A,  and  both  afterwards  to  the 
-guard  at  the  bridge,  or  to  the  infantry  that  are  in  ambufh 
at  half  way. 

If  the  ambufeade  is  placed  in  a  wood,  an  intelligent 
non-commiffioned  officer  fhould  be  chofen  to  get  upon  a 
high  tree  C,  from  whence  he  can  fee  the  march  of  the 
enemy,  and  give  notice  of  the  moft  effential  circumftance8. 
There  are  three  :  the  firft  is,  the  feeing  the  advanced  guard; 
the  fecond  is,  the  approach  of  the  corps  ;  and  the  third  is, 
the  time  when  their  front  is  advanced  as  far  as  the  ambu¬ 
feade  B  :  for  which  the  commanding  officer  fhould  inftrud 
the  obferver  what  fignals  he  is  to  make  from  the  top  of  the 
.tree,  to  communicate  the  neceflary  information  without 
fpeaking,  which  jnay  be  done  by  the  means  of  a  fmall  cord 
D,  of  a  brown  or  green  colour,  fo  as  to  be  leaft  percei¬ 
vable.  Let  this  cord  be  placed  as  in  the  plan,  fo  that  no 
branch  interrupt  it,  with  one  end  in  the  hand  of  the  ob¬ 
ferver,  and  the  other  in  the  commanding  officer’s  in  the 
ambufeade  B. 

As  foon  as  the  advanced  guard  appears,  the  obferver 
muft  pull  the  cord,  and  the  commanding  officer  caufe  the 
party  to  mount  and  remain  in  deep  filence.  If  by  a  ftra- 
tagem,  which  is  frequently  pra&ifed  for  particular  reafons, 
the  advanced  guard  is  immediately  followed  by  the  corps, 
which  may  eafily  be  known  by  their  being  more  numerous 
than  ordinary,  and  not  followed  by  any  other  corps,  that 
you  may  not  be  deceived  by  the  enemy,  the  cord  fhould  be 
drawn  a  fecond  time,  and  a  third  time  when  their  front  is  ad¬ 
vanced  as  high  as  the  ambufeade  ;  upon  which  you  muft/ufh 
out,  and  pour  furioufly  upon  the  flank  of  their  centre  in 
the  following  manner. 

If  the  advanced  guard  E  is  formed  only  of  an  ordinary 
number,  they  fhould  be  let  pafs  ;  ani  at  the  approach  of 
the  princioal  party  or  convoy  F,  the  chief  to  be  informed 
by  the  fecond  pulling  of  the  cord.  At  the  moment  the 
head  of  the  convoy  fhall  be  advanced  as  high  as  B,  the  cord 
muft  be  pulled  the  third  and  laft  time  ;  at  which  iignal  the 
whole  party  muft  rufh  out  without  being  perceived,  and 
fuddenly  attack  the  centre  upon  the  flank,  engaging  only 
with  their  fwords,  and  making  fucli  a  noife  as  to  prevent 
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is  no  other  water  to  pafs  the  enemy  fiom  hearing  the  orders  of  their  officer?. 


They 

muft  difarm  all  whom  their  bravery  or  chance  throws  in 
their  way,  taking  care  not  to  fcatter  or  purftie  too  far,  un- 
lefs  you  are  fure  that  they  are  fo  far  from  their  army  or 
other  parties  that  they  cannot  he  affifted  ;  for  in  either  of 
thefe  cafes,  they  will  not  fail  to  run  at  the  noife,  and  difturb 
your  retreat. 

In  all  fecret  expeditions  you  ought  to  be  extremely  cir* 
cumfpe<ft  that  you  may  not  be-Heen  or  betrayed.  If  the 
advanced  guard  difeovers  you  before  the  blow  is  ftruck, 
abandon  the  enterprife  immediately,  and  retire.  When 
your  guide,  or  fome  one  of  your  party  deferts,  and  you  can¬ 
not  catch  him,  think  immediately  of  retreating,  or  placing 
your  ambufeade  fomewhere  el'e  ;  therefore,  to  prevent  fuch 
a  misfortune,  the  officers  fhould  be  charged  to  examine  fre¬ 
quently  if  they  have  all  their  people. 

You  fhould  never  form  an  ambufeade  for  cutting  oft  the 
enemy’s  retreat,  as  this  manoeuvre  will  give  him  an  idea  of 
rallying,  and  attacking  you  in  defpair ;  but  the  cafe  is  dif¬ 
ferent  when  you  are  well  informed  that  you  run  no  rifle  in 
Hopping  his  "whole  force,  either  from  the  nature  of  the  de¬ 
file  where  they  cannot  fo*  m,  or  from  the  imallncfs  of  the 
number  which  cannot  refill. 
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It  is  equally  difficult  and  dangerous  to  form  fever al  am- 
bufcaJ.es  at  once  :  the  greater  number  that  are  formed,  the 
more  they  are  ex  poled  to  be  difeovered,  and  lefs  in  a  ftate 
to  unite  for  a  retreat.  To  this  rule,  however,  there  is  one 
exception.  When  ambufeades  are  formed  to  feize  foragers, 
it  is  very  proper  to  have  feveral,  and  to  difpofe  them  in  fuch 
a  manner  that  the  fentries  can  fee  from  one  to  another. 

Thefe  difpofitions  being  made,  they  who  chance  to  be  next 
the  foragers  muft  ftrike  the  blow,  while  the  others  march 
to  fecure  the  retreat  of  their  companions,  as  foon  as  they 
perceive  it.  . 

In  all  ambufeades,  no  fentries  fhould  be  placed  but  offi¬ 
cers,  or  non-commiffioned  officers.  On  downs,  behind 
mountains,  or  in  gullies,  the  fentries  fhould  lie  with  their 
bellies  on  the  ground,  and  their  feet  towards  the  ambu¬ 
feade,  the  body  covered  with  a  grey  cr  green  cloak,  accord¬ 
ing  to  the  colour  of  the  ground,  with  their  heads  a  little 
raifed,  and  wrapped  in  a  handkerchief  of  a  draw;. green  co¬ 
lour,  or  white  in  time  of  Inow,  fo  as  not  to  be  perceived. 

The  number  of  fentries  cannot  be  determined  ;  but  fhould 
be  difpofed  fo  as  to  watch  on  all  fldes  of  the  ambulcade,  and 
flop  every  one  who  from  ignorance  approaches  too  near. 

The  fentries  fhould  give  notice  of  what  they  difeover  by 
geftures,  to  which  all  the  officers  fhould  be  very  attentive. 

In  countries  where  there  are  no  woods,  vineyards,  or 
hedges,  you  may  place  an  ambufeade  in  a  field  of  hemp  or 
corn,  or  fome  fort  of  grain,  provided  it  be  high  enough  to 
cover  you,  at  leaft  with  the  help  of  art.  When  the  ftalk  of 
the  corn,  &c.  is  not  high  enough,  you  muft  get  forr^e  of  the 
infantry  to  work  with  fpades  and  pick- axes,  which  they 
muft  have  brought  along  with  them. 

The  commanding  officer  muft  mark  out  the  ground  A  pjate 
(fig.  1.)  which  they  are  to  prepare  for  an  ambufeade,  enter-  DXXVd. 
ing  at  the  fide  B,  and  raifing  in  the  front  and  at  the  two 
flanks  a  kind  of  paiapet  C,  made  with  an  infenfibie  dope 
outwards,  covered  with  corn  railed  from  the  furface  of 
the  ambufeade  in  form  of  fquare  turfs  of  a  foot  thick  I). 

They  fhould  be  ranged  and  placed  one  againft  the  other 
till  they  have  gained  fix  feet  and  a  half.  If  the  grain  13 
not  more  than  three  feet  high,  it  is  plain,  that  forming  the 
flope  imperceptibly  to  a  foot  and  a  hair  high,  with  the 
earth  dug  of  the  fame  depth,  the  grain  which  borders  the 
ambufeade  will  be  fix  feet  and  a  hall  from  the  bottom,  rec¬ 
koning  the  thicknefs  of  the  turf,  which  ferves  to  fhow  that 
fuch  a  work  ought  not  to  he  declined  in  arable  ground 
5  D  2  & 


Petite  jf0  eafily  worked.  When  the  foldiershave  finifhed  the  work, 
t  Cjticrie<  a  fubaltern  officer  mufl  lead  them  back  to  the  place  defi¬ 
ned  for  the  infantry. 

The  a  mb  u  fcade  being  thus  made  at  too  paces  from  the 
road  where  the  enemy  are  to  pafs,  they  fhould  lead  the 
horfes  into  it  one  after  another  by  the  bridle,  io  as  not  to 
enlarge  the  entry  :  the  horfemen  to  range  themfelves  {land¬ 
ing,  and  holding  the  bridles  in  their  hands,  with  the  reins 
flackened  on  the  horfes  necks.  The  officers  fliould  be  con¬ 
tinually  employed  in  vifiting  the  party,  and  waking  thofe 
who  deep  ;  and  be  equally  careful  to  deface  all  traces  of 
the  entry,  that  none  may  appear  near  the  ambufeade. 

Ambufcades  may  be  placed  advantageouily  in  hollow 
roads  when  they  open  obliquely  behind  that  of  the  enemy, 
Plate  as  the  road  Iv  (fig.  2.)  which  enters  by  an  acute  angle  upon 
DXXVI.  the  route  F  of  the  enemy ;  nor  is  there  greater  difficulty 
in  concealing  themfelves  in  the  gullies  of  fome  rivulet  G, 
when  the  borders  are  of  a  fufficient  height,  or  have  fhrubs 
that  run  paiallel  with  the  road  of  the  enemy.  It  is  extreme¬ 
ly  dangerous  to  fix  there  when  the  road  of  the  enemy  ap¬ 
proaches  towards,  or  erodes  too  near,  the  ambufeade,  as 
they  cannot  fail  to  difeover  it. 

As  thefe  gullies  are  not  very  large,  it  is  neceffary  to  have 
a  number  of  ways  to  ruffi  out  quickly  on  the  enemy  :  We 
fuppofe  four,  H,  H,  H,  H,  by  which  the  cavalry  can  dart 
out  fuddenly  upon  the  enemy  at  F. 

It  will  be  proper,  before  ttie  placing  the  party,  to  caufe 
the  rivulet  to  be  cut  fomewhat  higher,  to  give  it  a  new 
courie  I,  fo  that  the  horfes  feet  may  be  dry  in  the  gullies, 
and  make  lefs  noife  ;  and  the  fhoiter  way  they  have  to  go, 
they  will  more  certainly  fucceed.  The  commanding  officer 
will  not  fail  to  difpofe  them  in  fuch  manner,  that  the  whole 
can  rufh  out  at  once  by  the  four  paffages,  and  pour  in  great 
numbers  upon  the  dank  of  the  enemy! 

#  In  fuch  fort  of  ambufcades,  the  commanding  officer  fhould 
himfelf  be  the  fentry,  leaning  upon  the  edge,  and  covering 
himfelf,  fo  that  he  may  fee  every  thing  without  being  per¬ 
ceived. 

In  deferted  villages  they  may  fix  an  ambufeade  in  the  gar- 
Plate  dens  G  (hg*  !•)’  or  in  the  barns  H.  The  doors  fronting 
DXXVIf.  the  enemy  mud  be  (but  up,  and  the  p adages  which  are 
marked  by  finall  dots  made  ufe  of  ;  for  it  is  a  general  rule 
in  all  ambufcades,  to  Fall y  forth  in  fuch  manner  as  to  take 
the  enemy  obliquely  behind  their  front. 

You  ought  never  to  employ  infantry  in  the  ambufcades 
we  have  been  defcribing,  where  the  cavalry  a£t,  uidefs  to  fa¬ 
vour  their  retreat  :  but  when  you  go  at  hazard,  feeking  to 
draw  the  enemy  into  an  ambufeade, "then  the  infantry  fhould 
have  their  turn.  Neither  woods,  villages,  nor  any  places 
which  are  much  covered,  are  proper  for  them  ;  however  un- 
fkilled  an  enemy  may  be,  he  will  not  follow  a  party  on  the 
dcirts  of  a  forefl,  or  in  the  neighbourhood  of  fome  covered 
place  :  for  which  reafon,  there  are  no  places  litter  for  fnc- 
ceediug  with  ambufcades  of  infantry,  than  heaths,  hilly 
countries,  hollow  roads,  corn-fields,  ditches  at  the  fide  of 
great  caufeways  ;  provided  always  that  you  do  not  plant 
them  on  roads  that  lead  to  your  army,  for  then  the  enemy 
will  take  care  how  he  purfues  you  too  far. 

When  you  would  place  an  ambufeade  on  a  heath,  or  in 
a  country  full  of  little  hills,  your  infantry  mult  lie  down 
with  their  bellies  on  the  ground.  If  there  is  fome  water 
near  them,  it  may  fuggeft  to  them  to  wet  their  clothes  and 
cover  them  with  dull,  to  give  them  the  colour  of  the 
ground :  but  that  this  party  fo  laid  on  the  ground  may  not 
be  crufhed  or  trod  upon  by  the  enemy’s  horle  when  hur¬ 
ried  along  with  violence,  they  mud  preferve  the  flank  of 
the  ambufeade  I,  next  the  enemy,  with  a  bar  K,  which 
may  be  made  in  a  hurry  with  fome  flakes  drove  in  the 


ground,  at  ten  feet  from  one  another,  and  above  five  or  fix  Petite 
feet  high,  held  together  by  crofs  pieces  tied  above  five  feet  Guerre. 

from  the  ground,  which  can  be  eafily  done  in  the  neigh- - 

bourhood  of  a  wood.  The  time  for  the  infantry  to  fire  is, 
when  the  enemy’s  cavalry  L,  palling  before  the  front,'  V 
dretch  their  flank  the  whole  length  of  the  ambufeade  ;  then 
your  cavalry  M  mud  quickly  face  about  and  attack  the 
enemy.  Their  defeat  will  be  fo  much  the  more  certain,  as 
the  fire  of  your  infantry  happens  to  have  driven  their  fqua- 
drons  into  confulion. 

To  ambufh  in  the  ditch  of  a  great  caufeway,  you  mud 
clioofe  the  deeped  place,  and  at  the  edge  of  a  corn  field 
which  is  pretty  high,  and  there  place  your  people  fitting  or 
kneeling.  You  fhould  coliea  as  many  fmall  lound  bullies 
as  poffible,  which  are  to  be  found  in  plenty  in  the  country, 
which  fhould  be  planted,  as  if  naturally,  along  the  fide  of 
the  road  in  front  of  your  party,  and  beyond  the  ambufeade 
on  the  fide  you  expert  the  enemy,  and  here  and  there  fo 
open,  that  the  enemy  being  accudomed  to  them  may  pais 
without  didrud.  You  fhould  then  make  the  corn  lean  over 
to  coyer  the  ambufeade  ;  but  if  there  is  none  near  enough 
the  ditch,  you  mud  have  as  many  fquares  cut  in  the  manner 
dire&ed  above  as  will  cover  the  edge  of  the  ditch.  Some  of 
the  corn  fo  transplanted  fhould  be  beat  down,  but  to  appear 
as  if  done  by  hail  or  wind. 

Mr  Jeney  ambufhed  in  this  manner  with  50  men,  when 
under  the  command  of  Captain  Paladi,  who  advanced  with 
his  cavalry  upon  the  caufeway  leading  .to  Strafbourg  ;  and 
as  foon  as  he  was  perceived,  400  Bavarian  dragoons  advan¬ 
ced  to  attack  him  ;  lie  wheeled  about,  and  the  dragoons  be¬ 
lieving  themfelves  maders  of  the  booty,  did  not  fail  to  pur- 
fue,  and  arrived  before  the  ambufeade  without  fufpe&ing. 

Mr  Jeney  let  their  front  pafs,  and  iired  fuch  a  deadly  fire 
upon  their  centre,  that  he  brought  to  the  ground  1  7  killed 
or  wounded  :  at  the  fame  time,  the  cavalry  who  pretended 
to  fly,  faced  about  and  attacked  the  enemy,  and  would 
have  completed  their  defeat,  if  it  had  not  been  for  the  great 
fuoport  of  cavalry  and  infantry  hurrying  out  of  Strafbourg 
to  fudain  the  dragoons  ;  neverthelefs,  he  carried  off  more 
than  50  horfes. 

An  officer  having  placed  his  infantry  in  ambufeade, 
ought  to^fend  on  the  cavalry  at  day-break,  a  non-commif- 
fioiied  officer  with  fix  of  the  bell  mounted  horfemen  ma¬ 
king  the  advanced  guard  :  they  fliould  advance  as  far  be¬ 
fore  the  party  as  the  commanding  officer  can  fee.  At  fight 
of  the  enemy,  they  fliould  begin  to  retire  flovvly  without 
flying,  at  leall  till  the  enemy  comes  to  purine  with  keen- 
nefs  :  in  that  cafe,  the  advanced  guard  makes  the  rear¬ 
guard,  and  may  drop  a  few  (hot  at  the  enemy,  to  harafs 
them  and  draw  them  on,  or  make  pretended  delays  to  ex¬ 
cite  them  to  puifue,  till  they  fall  by  degrees  into  the  am- 
bufeade. 

When  you  cannot  place  your  infantry  in  ambufh  without 
having  a  village  between  them  and  the  enemy,  the  cavalry 
fhould  not  be  feut  beyond  the  village,  becaufe  the  enemy 
will  never  expofe  themfelves  to  crois  it  in  following  your 
party,  for  fear  of  falling  into  fome  fnare  :  but  inftead  of  go¬ 
ing  beyond  it,  your  cavalry  fhould  enter  the  village,  and  de¬ 
mand  refrefhment  for  50  men,  if  the  party  are  7co  ;  then 
make  three  or  four  peafants  carry  orders  to  the  magiilrates 
of  the  villages  that  are  towards  the  enemy,  to  come  to  you, 
and  regulate  the  .delivery  of  waggons  and  forage,  or  fome 
other  pretence.  As  the  peafants  will  not  fail  to  acquaint 
the  enemy,  and.  to  deferibe  your  ftrength  and  fituation  ac¬ 
cording  to  what  they  have  heard,  the  enemy  wib  certainly 
come  wit  11  fuperior  force ;  and  that  they  may  come  more 
fpeedily,  they  will  bring  no  infantry. 

As  loon  as  the  peafants  are  gone,  you  mufl  be  careful  to 

let 
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let  none  of  the  inhabitant*  leave  the  place,  and  fend  con- 
Guerre.  t^uauy  fome  (Irons  patroles  to  the  rear  on  the  road  of  your 

1 - v - '  retreat,  and  efpecially  to  the  paffages  by  which  they  can  cut 

off  your  communication  with  the  ambufeade.  Every  horie- 
man  holding  his  horfeby  the  bridle  muff  be  ready  to  mount, 
fo  that  upon  the  enemy’s  appearing  you  may  retire  quickly 
fiom  the  village,  and  fall  back  one  after  another  upon  your 
ambtifeade. 

VHhen  a  partifau  has  no  infantry,  he  may  form  an  am¬ 
bufeade  with  cavalry,  which  (hould  be  as  near  as  polfible  to 
the  enemy.  In  the  night,  he  (hould  fend  out  two  or  three 
waegons  coveted  with  white  linen,  that  they  may  be  feen  at 
a  diftance  :  care  mull  be  taken  that  the  harnefs  be  in  good 
order,  fo  that  no  troublefome  accident  happen  by  the  want 
of  attention  to  it.  Each  carriage  to  have  four  horfes  mount¬ 
ed  by  two  dragoons  difguifed  like  waggoneis,  with  their 
arms  in  the  hands  of  two  or  four  comrades  concealed  in  each 
■waggon,  fo  that  they  may  repulfe  any  patrole  they  chance 

to  fall  in  with.  ,,  , 

The  waggons  {hould  go  {lowly  on  fome  road  parallel  to 
the  front  of  the  enemy/  and  palling  at  fome  diftance  from 
their  noft  (for  it  is  not  neceffary  that  they  pafs  through 
them)",  and  regulate  their  march  fo,  that  they  may  be  with¬ 
in  half  a  league  of  the  ambufeade  at  day-break,  and  readily 
perceived  by  the  enemy  ;  then  let  them  flop  while  one 
mounts  a  tree  or  fome  height  to  fee  round  them.  When 
they  perceive  the  patrole  of  the  enemy,  they  muft  move  off, 
for  the  others  will  not  fail  to  follow  ;  but  if  the  enemy  ap¬ 
pears  not  to  be  inclined  to  follow,  which  the  non-commif- 
ftoned  officer  muft  attend  to,  and  make  one  of  the  drivers 
ftop,  as  if  fomething  were  the  matter  with  his  waggon, 
which  will  draw  them  on  till  they  fall  into  the  ambufeade. 

Among  the  thoufand  opportunities  that  the  different 
inarches  of  the  enemy  offer  for  ambufeades,  there  is  none 
more  proper  than  the  retreat  of  an  army  which  decamps  to 
fall  back.  When  a  partifan  happens  to  get  information  of 
it  on  the  eve  by  good  fpies,  he  ought  to  fet  out  immedi¬ 
ately  with  his  whole  party,  making  fuch  a  round  as  has 
Plate  been  drawn  in  fig.  I.  leaving  his  infantry  in  ambufeade  at 
DXXVII.  half-way. 

The  cavalry  muft  be  diligent  to  arrive  at  the  place  of  am¬ 
bufeade  by  day-break,  which  ought  to  be  placed  on  the  route 
that  the  enemy  is  to  take,  and  two  or  three  leagues  in  the 
rear  of  his  camp. 

To  he  more  ftcure  of  his  retreat,  he  fhould  leave  two  or 
three  detachments  of  cavalry  between  him  and  his  infantry, 
at  a  good  diftance  from  one  another  ;  the  remainder  to  line 
the  road  in  feveral  ranks  parallel  to  it,  and  300  or  400 
paces  behind  one  another,  concealed  from  the  view  of  paf- 
fengers  by  the  favour  of  hollows,  woods,  or  hills. 

The  firft  line  being  near  the  road,  muft  take  care  of  fut- 
lers,  equipages,  &c.  which  are  the  forerunners  of  an  army, 
and  the  firft  to  decamp  when  they  are  retiring.  When  they 
fecure  fome  waggons  or  mules,  the  firft  detachment  fhould 
pafs  them  to  the  fecond,  and  fo  on  till  they  come  to  the  in¬ 
fantry. 

You  muft  baften  to  carry  off  what  you  can  for  a  full 
quarter  of  an  hour  ;  after  which  you  muft  prefsyour  retreat, 
expedling  that  the  alarm  will  foon  pafs  to  the  army,  and  the 
light  troops  be  iiiftantly  at  your  heels. 

Sect.  X.  Of  the  Retreat . 


Every  march  in  withdrawing  from  the  enemy  is  called  a 
retreat .  That  .which  rs-  done  in  fight  of  the  enemy,  who 
purfues  with  a  fuperior  force,  makes  the  prefent  fubjeft  ; 
and  is,  with  reafon,  looked  upon  as  the  glory  of  the  profei- 
£  on.  It  is  a  manoeuvre  the  mod  delicate,  and  the  propereft 


R. 

to  difplay  the  prudence,  genius,  courage,  and  addrefs  of  an 
officer  who  commands.  e_ 

The  fuccefs  of  the  retreat  depends  upon  the  knowledge 
of  the  country  that  is  to  be  paffed  over,  and  the  goodnefsor 
the  difpofition  that  is  made  for  the  troops  to  defend  them- 
felves.  The  firft  offers  advantages,  and  contributes  greatly 
to  the  feizing  them  ;  the  fecond  re  ft  rains  the  ardour  of  the 
enemy,  and  keeps  up  the  force  of  a  party  to  its  higheft 
pitch.  Both  deferve  to  be  ftudied. 

ift,  Every  officer  who  commands  a  detachment  ought  to 
apply  himfelf  carefully  to  reconnoitre  every  ftep  he  takes, 
and  examine  perfectly  every  route  that  can  conduft  him 
from  one  place  to  another  *,  he  fhould  obferve  attentively  all 
the  ftratagems  that  can  be  employed  for.  ambuffiing  infan¬ 
try,  or  pofting  cavalry  ;  the  courfe  of  rivers,  their  bridges 
and  fords  ;  the  roads  moil  covered  with  woods,  hills,  gullies, 
and  villages  ;  and,  in  a  word,  he  fhould  know  all  the  advan¬ 
tages,  as  well  as  the  dangers,  that  lie  in  his  way.  .  It  will 
be  eafy  for  him  to  acquire  a  knowledge  of  all  this,  if  he 
will  ufe  the  method  lecommended  in  a  former  .  fedlion. 
With  the  affiftance  of  fuch  a  plan  as  is  there  deferibed,  he 
may  regulate  his  retreat  with  eafe,  and  put  it  in  practice  to 
advantage,  profiting  by  every  means  proper  -for  his  defence, 
or  furprifing  the  enemy. 

2dly,  The  difpofitions  that  ought  to  be  made  for  a  par¬ 
ty,  to  fuftain  their  retreat  in  the  face  of  the  enemy,  depend 
upon  the  number  and  kind  of  troops  in  both  corps  ;  for  they 
muft  be  varied  according  as  they  happen  to  be  of  cavalry  or 
infantry  united,  or  of  either  fingly. 

Every  forced  retreat  in  confequence  of  an  unfortunate  ac¬ 
tion,  would  be  almoft  impra&icable,  if  it  were  not  premedi¬ 
tated  before  you  come  in  pr^fence  of  the  enemy,  or  when 
you  are  obliged  to  fly  by  unknown  routes,  i  hat  which.  1 
can  be  made  in  a  fog,  or  in  the  night,  is  ealieft,  when  your 
rear  is  fecured,  as  you  can  flip  out  of  fight  of  the^  enemy 
without  any  difficulty,  and  they  will  be  arraid  of  following 
you  for  fear  of  being  furprifed  in  the  dark  :  we  {hall  only 
therefore  fpeak  of  that  which  is  to  be  made  in  open  day,  and 
under  the  fire  of  the  enemy. 

To  conduct  it  properly,  you  muft  abfolutely  know  the 
flrengtli  of  the  enemy ;  for  it  is  fhameful  to  be  the  dupe  of 
a  falfe  alarm,  and  to  retreat  precipitately  from  an  ill  founded' 
fear  at  the  approach  of  an  inferior  enemy.  You  muft  there¬ 
fore  be  convinced  of  his  great  fuperiority,  and  know  what 
his  party  confifts  of. 

If  they  come  with  a  ftrong  cavalry,  united  to  a  more  nu¬ 
merous  infantry  than  yours,  you  muft  immediately  render 
their  ading  ufelefs,  by  huirying  your  infantry  as  quick  as* 
poffible  to  Retreat  to  the  firil  place  where  they  can  lie  in  am* 
buffi,  and  ferve  the  cavalry  advantageoufly,  if  they  can  draw 
on  thofe  of  the  enemy,  as  has  been  faid  in  fpeaking  of  am¬ 
bufeades. 

To  conceal  from  the  enemy,  and  favour  the  departure  of 
your  infantry,  you  fhould  caufe  your  cavalry  to  advance,, 
and  pretend  as  if  they  were  going  to  attack  the  enemy  A 
(fig.  2.),  your  party  forming  into  two  divilions  B  and  C, 
each  drawn  up  in  two  lines,  the  fecond  double  the  firft,  and 
difpofed  as  in  the  plan. 

'Fhe  divifion  C  is  to  retire  firft  100  or  2CO  paces,  and 
then  fronting  the  enemy  divide  into  two  wings,  leaving  an 
interval  for  the  paffage  of  the  divifion  B,  who,  in  retiring, 
mtift  leave  a  rear-guard  at  50  paces,  which  muft  be  divided 
into  feveral  parties  D,  to  fcamper  about  the  enemy’s  front  5 
and  in  cafe  they  appear  defirous  to  attack  you,  your  fmall 
parties  muft  keep  a  conftant  fire,  particularly  on  tue  hdes 
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that  advance  the  moft  ;  and  continue  this  manoeuvre  till  the, 
have  joined  the  divilion  C,  which  fhould  immediately  detach 
fome  fmall  parties  of  the  bell  mounted  to  ferve  for  a  rear¬ 
guard, 


w 

guard,  and  to  harafs  the  enemy,  till  the  divifion  B  is  drawn 
up  ico  paces  in  the  rear,  and  divided  into  wings,  leaving 
an  interval  for  the  divifion  C  to  pafs  through  in  its  turn  ; 
and  continue  to  manoeuvre  it  in  this  manner,  till  you  draw 
the  enemy’s  cavalry  under  the  fire  of  your  infantry. 

When  the  force  of  the  enemy  confifts  of  cavalry  alcnc, 
your  infantry  (marked  in  the  plan  by  dotted  right  angles) 
mould  retire  jointly  with  the  cavalry,  at  lead  if  the  country 
does  not  expofe  you  to  be  furrounded  by  fome  covered 
jplace  j  becaufe  in  that  cafe  your  infantry  fnould  go  and  oc¬ 
cupy  that  place,  and  form  an  ambufeade. 

The  refl  of  the  infantry  fhould  place  themfelves  in  the 
fecond  line  of  each  divihon.  If  the  enemy  approaches  the 
fird  line  too  near,  they  fhould  fall  lightly  back  upon  the 
two  wings  of  the  fecond,  opening  the  centre  quickly  for  the 
infantry  to  fire  upon  the  enemy  in  platoons,  at  the  fame 
time  that  your  cavalry  detach  feveral  fmall  parties  to  ad¬ 
vance  brifkly  to  prevent  the  enemy’s  forming,  who  were 
thrown  into  confufion  by  the  fire  of  the  infantry.  The  di¬ 
vifion  which  retires  will  force  its  march,  and  go  to  a  greater 
or  lefs  diflance  according  to  the  purfuit  of  the  enemy.  The 
fuflaining  divifion  mud  fall  back  afterwards  till  it  has  paffed 
between  the  wings  of  the  fecond  divifion,  who  mud  then 
make  the  manoeuvre  of  the  fird,  continuing  it  alternately  till 
the  enemy  defids  from  the  purfuit. 

To  facilitate  the  retreat  of  the  infantry,  'and  gain  fome 
way  on  the  enemy,  many  have  been  of  opinion  that  they 
ought  to  tranfport  them  in  waggons.  But  when  the  enemy 
is  at  our  heels,  the  time  is  very  ill  employed  in  collecting 
carriages  and  harnafiing  them  :  thofe  moments  are  too  pre¬ 
cious  ;  and  fhould  be  employed  in  caufing  the  infantry  to 
move  od'  quickly,  by  which  they  will  not  be  expofed  to  a 
train  of  waggons  taken  in  hade,  which  may  foon  break,  or 
be  put  out  of  order,  and  may  dop  the  whole  line  ;  which  not 
only  retards  the  infantry,  but  likewife  the  cavalry,  when 
they  find  the  route  they  were  to  have  taken  blocked  up  with 
broken  carriages. 

When  there  happens  to  be  a  wood  in  your  rear,  you  need 
not  enter  it  if  the  enemy  follows  you  clofe,  and  is  prevented 
by  your  drength  :  it  is  better  to  coad  along  it  by  the  route 
marked  G,  for  fear  of  his  coming  round  you  ;  but  if  you 
cannot  avoid  eroding  it,  the  divifion  C  fhould  pafs  quickly, 
and  at  getting  out  face  to  the  two  flanks  of  the  wood. 
The  divifion  B  is  to  remain  at  the  entrance  of  it,  till  they 
judge  that  the  divifion  C  is  fudiciently  advanced,  and  then 
fall  back,  leaving  the  infantry  for  a  rear-guard  during  the 
whole  paflage  through  the  wood  :  at  which  time  the  whole 
'fhould  refume  their  fird  difpofition. 

In  all  defiles,  and  paffages  of  bridges,  the  fame  manoeuvre 
fhould  be  ufed  as,  for  woods:  but  the  fird  divifion  having 
paffed,  they  fhould  form  facing  the  enemy ;  and  the  infan- 
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try  likewife  draw  up  on  the  other  Me,  upon  the  edge  of  the  Petit;  J 
liver.  \.  Cueire.  I 

When  the  country  through  which  yon  are  to  retire  hap- 
pens  to  be  mountainous,  the  divifion  which  falls  back  fhould 
guard  the  heights  by  (mail  detached  parties,  or,  if  poflible, 
guard  them  themtelves. 

A  body  of  cavalry  retreating  without  infantry,  ouHit  to 
form  in  three  lines  at  200  paces  behind  one  another ;  theTwo 
lad  extending  their  front,  that  they  may  apoear  mo,  *  nu¬ 
merous,  and  draw  up  on  the  two  Tides  out  of  the  road.  The 
fird  line  being  attacked,  the  fecond  is  to  fiiftain  it,  the  third 
to  wait  the  retreat  of  the  fird,  and  to  fudain  the  fecond,  and 
continue  to  do  fo  alternately. 

If  the  enemy  feem  to  quit  the  purfuit,  the  whole  corns 
mud  refume  the  order  of  an  ordinary  march  ;  with  this  pre¬ 
caution,  that  the  rear-guard  be  reinforced,  and  the  advanced 
guard  weakened. 

As  to  the  retreat  of  a  fmall  detachment  of  cavalry,  fuch 
as  go  to  reconnoitre  the  enemy,  to  difeover  their  march,  to 
carry  off  fome  officer,  or  for  fome  other  commiflion,  as  they 
are  not  numerous  enough  to  fkirmifh  and  retreat  by  rule, 
they  have  but  two  ways  to  choofe  ;  either  to  fly,  or  break 
through  the  enemy.  They  ought  to  determine  for  the  lad, 
when  their  retreat  is  cut  off  on  all  Tides,  fo  that  they  have 
no  other  way  to  efcape  but  by  cutting  their  way  through 
the  enemy  (word  in  hand  :  but  flight  is  always  lefs  hazar¬ 
dous  when  it  is  pra&icable. 

If  the  officer  is  certain  of  the  fidelity  of  his  men,  and 
their  attachment  to  him  ;  and  fees  that  they  cannot  get  out 
of  fight  of  the  enemy,  but  are  ready  to  fall  into  their  hands; 
he  ought  to  try  one  means  dill,  which  has  been  known  fre¬ 
quently  to  fucceed.  He  fhould  difperfe  his  party  by  two 
and  two,  by  the  favour  of  the  fird  covered  place,  where  they 
may  be  at  liberty  to  take  fo  many  different  routes.  It  is 
evident  that  twro  men  may  wind  from  right  to  left,  and 
efcape  more  eafily  than  a  party  of  1 2  or  2c,  who  cannot 
move  fo  freely. 

Mr  Jency  made  ufe  of  fuch  an  expedient  fuccefsfuHy  in 
Italy,  when  the  Spaniards  having  advice  of  his  detachment 
having  flipped  to  the  rear  of  their  army,  they  cut  off  his  re-  <- 
treat  on  ail  Tides.  The  whole  party  being  difperfed,  he 
took  two  huffars  wuth  him,  and  w^as  followed  fo  clofc,  that 
every  indant  lie  thought  he  mud  be  taken  ;  however,  he  fa- 
ved  himfelf  by  eroding  a  marflry  pond.  1  he  enemy  ran  to 
turn  him,  but  he  got  fo  far  before  them,  that  they  could 
not  take  him.  He  got  fafe  to  his  pod,  and  in  three  days 
the  whole  detachment  met  without  the  lofs  of  a  man  ;  which 
will  prove,  that  in  fuch  a  fituation  we  need  not  defpair,  and 
that  in  extreme  neceffity  the  paffage  of  a  river  or  morals 
ought  not  to  be  declined. 


Part  IV.  Of 
Sect.  I.  Of  Attach 

§  I.  Maxims  or  Principles  to  be  obferved  in  the  Attack  of 
Places . 

j.  HHHE  approaches  ought  to  be  made,  without  being 
feen  horn  the  town,  either  diredlly,  obliquely,  or 

in  flank. 

2.  No  more  works  fhould  be  made  than  are  necefiary 
for  approaching  the  place  without  being  feen  ;  that  is,  the 
befiegers  ought  to  carry  on  their  approaches  the  fhorted 
way  poflible,  confident  with  being  covered  againd  the  ene¬ 
my’s  fire. 


SIEGES. 

3.  All  the  paits  of  the  trenches  fhould  mutually  fupport 
each  other,  and  thofe  which  arefarthed  advanced  ought  not 
to  be  didant  from  thofe  which  are  to  defend  them  above 
120  or  130  fathoms,  that  is,  above  mufket-fhot. 

4.  The  parallels  or  places  of  arms  the  mod  didant  from 
the  town,  ought  to  have  a  greater  extent  than  thofe  wdiicli 
are  neared,  that  the  befiegers  may  be  able  to  take  the  ene¬ 
my  in  flank,  fhould  they  refolve  to  attack  the  neared  paral¬ 
lels. 

5.  The  trench  fhould  be  opened  or  begun  as  near  as 
poflible  to  the  place,  without  expofing  the  troops  too  much, 
in  order  to  accelerate  and  diminifh  the  operations  of  the 
fiege. 


There 
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There  is  no  fitch  thing  as  giving  any  exaft  rule  in  re- 
o-ard  to  the  diftance  which  ought  to  be  obferved  upon  open- 
fna  the  trenches.  On  level  ground  this  diftance  may  be 
Hoo  or  <jco  fathoms  ;  but  if  there  fnould  be  a  hollow  way 
h,  the  neighbourhood  i  f  the  place,  the  beftegers  are  to  take 
advantage  of  it,  and  open  the  trench:  -  nearer.  In  general, 
they  are  to  regulate  themfelves  upon  this  head  according  to 
the  nature  of  the  ground,  more  or  lefs  favourable  to  the 
opening  of  the  trenches. — We  (hall  iuppofe,  in  the  prefent 
work,  that  the  opening  ought  to  be  made  within  800  fa¬ 
thoms  of  the  covert  way  ;  the  firfl  parallel  within  300  fa- 
thorns,  the  feconi  within  150,  and  the  third  at  the  tool  of 
the  glacis. 

6.  Care  fhould  be  taken  to  join  the  attacks  ;  that  is,  they 
ought  to  have  communications,  to  the  end  that  they  may  be 
:  hie  to  fiipport  each  other. 

7.  Never  to  advance  a  work,  unlefs  it  be  well  fupported  ; 
and  for  this  reafon,  in  the  interval  between  the  fecond  and 
third  place  of  arms,  the  befiegers  fliould  make,  on  both  fides 
of  the  trenches,  fmallcr  places  of  arms,  extending  40  or  50 
fathoms  in  length,  parallel  to  the  others,  and  conftru&ed  in 
the  fame  manner,  which  will  ferve  to  lodge  the  foldiers  in 
who  are  to  prated  the  works  defigned  to  reach  the  third 
place  of  arms. 

8.  Obferve  to  place  the  batteries  of  cannon  in  the  con¬ 
tinuations  of  the  faces  of  the  pieces  attacked,  in  order  to 
flence  their  fire  ;  and  to  the  end  that  the  approaches  be¬ 
ing  protected,  may  advance  with  greater  fafety  and  expe¬ 
dition. 

9.  For.  this  reafon  the  befiegers  fhould  always  embrace 
the  whole  front  attacked,  in  order  to  have  as  much  fpace  as 
is  requilite  to  plant  the  batteries  on  the  produced  faces  of 
the  works  attacked. 

10.  Do  not  begin  the  attack  with  works  that  lie  clofc  to 
*  ne  another,  or  with  rentrant  angles,  which  would  expofe 
the  attack  to  the  crofs-fire  of  the  enemy. 

§  2.  Of  Invefting . 

The  firfl  operation  of  a  fiege  is  invefting.  The  body  of 
troops  inverting  a  town  ought  at  leaf!  to  be  as  flrong  again 
as  the  garrifon  ;  they  are  to  divide  themfelves  into  feveral 
parties,  in  order  to  take  poffeftion  of  all  the  avenues  leading 
to  the  place.  By  day  they  fhould  keep  themfelves  out  of 
the  reach  of  cannon-fhot ;  but  as  loon  as  it  is  dufk  they  mull 
approach  much  nearer,  the  better  to  be  able  to  fupport  each 
other. 

The  invefting  is  generally  made  by  cavalry  ;  but  when 
the  country  is  cut  with  ravins  or  hollow  ways,  or  when  there 
are  woods  in  the  neighbourhood  of  the  place,  then  there 
rnuft  be  likewife  a  body  of  infantry  to  guard  all  the  avenues, 
and  even  to  Hop  up,  by  a  kind  of  retrenchments,  fuch  as 
might  be  the  eafiell  to  penetrate. 

A  few  days  after  the  invefting,  the  army  arrives,  and  i3 
difpofed  round  the  town,  according  to  the  ground  taken  up 
by  the  line  of  circumvallation,  and  afligned  by  the  engineer 
who  has  the  diredlion  of  the  fiege.  As  foon  as  the  place  is 
in  veiled,  they  begin  to  trace  the  line  of  circumvallation,  and 
afterwards  they  fet  about  its  confirmation. 

$  3.  To  trace  out  the  line  of  Circumvallation . 

Before  a  general  begins  the  attack  of  a  place,  lie  mud 
endeavour  to  have  as  exadt  a  plan  of  it  as  pofiible,  by  which 
he  toims  a  defign  of  the  circumvallation  and  the  attacks. 
The  plan  is  rectified  after  the  invefting  as  much  as  the  vi¬ 
cinity  of  the  enemy  will  permit  ;  and  thereby  he  may  corredt 
the  defign  traced  at  firft,  as  far  as  there  may  be  occafion 
for  corredtion.  It  is  upon  fuch  a  plan,  fo  redtified,  that 
we  fuppofe  a  general  to  proceed.  We  fhall  therefore  begin 


with  explaining  or  tracing  the  operations  of  the  fiege..  We  *e&es’^ 
fhall  exhibit  the  progrefs  of  thefe  operations  from  the  inveft¬ 
ing  to  the  taking  of  the  place,  in  the  order  they  arc  really 
executed.  The  line  of  circumvallation  being  a  fortification 
intended  againft  the  enemy  from  without,  who  fliould  at¬ 
tempt  to  fuccour  the  town,  its  defences  ought  to  be  diredt- 
ed  againft  that  enemy  ;  that  is,  they  ought  to  be  oppofite 
to  the  town  ;  and  the  befieging  army  fhould,  as  we  have  al¬ 
ready  obferved,  be  encamped  behind  that  line,  that  is,  be¬ 
tween  it  and  the  town.  The  camp  fhould  be,  as  much  as 
pofiible,  without  the  reach  of  cannon-fhot :  therefore,  as  the 
line  of  circumvallation  fhould  be  at  a  greater  diftance  from 
the  place  than  the  camp,  the  reafon  is  ftill  flronger  for  its 
being  alfo  out  of  the  reach  of  the  cannon-fhot ;  which,  whe¬ 
ther  fired  horizontally,  or  at  an  angle  of  10  or  12  degrees, 
may  be  reckoned  about  1200  fathoms.  As  the  rear. of  the 
camp  fhould  not  be  incommoded  by  the  cannon,  this  part 
ought  to  be  above  1 200  fathom's  diitanc  from  the  place ; 
and  we  fhall  fuppofe  that  the  diftance  ought  to  be  fixed  at 
1400  fathoms  from  the  covert  way.  I  he  depth  of  the 
camp  may  be  eftimated  at  about  30, fathoms.  From  the 
front  of  the  line  of  circumvallation  there  fhould  be  a  fpace 
of  120  fathoms,  to  draw  up  the  army  in  battalia  behind  the- 
circumvallation  ;  which  fpace  added  to  3  3  fathoms,  fnppo- 
fed  for  the  depth  of  the  camp,  gives  150  fathoms;  and- 
this  added  to  the  diftance  from  the  covert-way  to  the 
rear  of  tire  camp,  gives  1550  fathoms  for  the  diftance  from 
the  circumvallation  to  the  covert-way. 

This  being  laid  down,  if  the  place  be  a  regular  odlagon, 
fortified  according  to  M.  Vauban’s  firft  method*,  the 
dius  thereof  will  be  234  fathoms.  This  diftance  being  add- 
ed  to  the  1550  fathoms,  then  we  fhall  have  1784.  Or  we 
may  make  it  a  round  number  by  adding  16  fathoms,  which  , 
are  here  of  no  manner  of  confequence,  and  we  fhall  have 
1800  fathoms  for  the  diftance  from  the  centre  of  the  place 
to  the  line  of  circumvallation. 

The  radius  of  the  circumvallation  being  thus  fettled, 
from  the  centre  of  the  place,  with  the  diftance  of  1800  fa¬ 
thoms,  you  are  to  deferibe  the  circuoFerenee  of  a  circle 
round  the  place.  The  diameter  being  3600  fathoms,  the 
circumference  will  then  take  1  1,3 1 4  ;  then  take  the  diftance 
of  i  20  fathom?,  which  you  are  to  carry  to  the  circumfe¬ 
rence  above  deferibed.  This  diftance  will  be  in  this  example 
93  times,  and  fomething  over,  which  differs  very  little  from 
1  20  fathoms ;  fo  that  you  may  look  upon  the  polygon  of 
this  circumvallation  as  a  polygon  of  94  fides,  of  120  fathoms 
each. 

The  polygon  of  the  circumvallation  being  traced,  take  Plate 
on  each  of  the  extremities  of  its  fides  the  lines  BD  and  ]3E,DXXVlif» 
each  of  15  fathoms ;  and  from  the  points  D  and  E,  taken  x* 
for  the  centre  and  diftance  of  25  fathoms,  deferibe  two  arcs 
which  cut  one  another  at  the  point  F  ;  from  whence  draw 
the  lines  FD,  FE,  for  the  faces  of  the  redans  of  the  line  of 
circumvallation  :  thus  it  is  we  form  the  faliant  parts  EFD 
of  this  line,  which  ferve  to  flank  it.  Perform  the  fame  ope¬ 
ration  on  every  fide  of  the  eircumvallatior,  and  then  you  will 
have  its  principal  line  traced. 

The  parapet  within  mull  be  fix  or  eight  feet  deep ;  and 
without  make  a  ditch  parallel  to  all  its  parts,  three  or  four 
fathoms  in  breadth.  The  parapet  of  the  circumvallation 
will  be  leven  feet  and  a  half  high,  and  the  depth  of  the  ditch  » 
equal  to  the  height  of  the  parapet. 

To  make  the  profile  of  the  circumvallation,  let  AB  fig. 

2.  be  the  line  level  with  the  country,  and  CD  the  feale  of 
the  profile.  Let  A  be  the  fide  of  the  town,  and  B  that  of 
the  country  ;  take  AE,  of  fix  feet  ;  from  the  point  E,  raife 
the  perpendicular  EF,  of  three  feet,  and  draw  the  line  AF, 
which  will  be  the  talus  of  the  banquette* 

Draw 
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t)raU'  FG  parallel  to  AB,  three  feet  from  F  to  G,  and 
J  the  line  FG  will  be  the  breadth  of  the  banquette.  On  the 
point  G  raife  the  perpendicular  GH,  upon  the  line  I1  G, 
four  feet  and  a  half.  Draw  from  the  point  H,  HK,  paral¬ 
lel  to  AB.  Make  HK  fever,  feet  and  a  half,  HI  a  foot  and 
a  halr,  draw  GI,  which  will  be  the  infide  of  the  parapet  of 
circumvallation. 

From  the  point  K,  let  fall  on  the  line  AB  the  perpen¬ 
dicular  KM ;  take  KL  a  foot  and  a  half,  and  draw  IL, 
which  will  be  the  upper  part  of  the  parapet  of  the  line  of 
circumvallation.  'L  ake  MN  five  feet,  and  from  the  point 
N  draw  the  perpendicular  NO,  and  fet  off  fcven  feet  and  a 
'half  from  N  to  O.  Draw  OR  parallel  to  AB,  making  the 
difta  e  three  fathoms  or  18  feet  from  O  to  R  ;  draw  the 
line  LN  and  produce  it  to  P,  and  LP  will  be  the  fcarp,  or 
the  outfide  of  the  parapet  of  the  line  of  circumvallation. 
From  the  point  R  raife  RS,  perpendicular  to  OR,  or  paral¬ 
lel  to  ON.  Make  QR  equal  to  OP,  and  draw  QS,  which 
produce  beyond  S  three  feet  to  V  ;  then  take  SX  fix  feet, 
and  draw  VX,  and  the  profile  of  the  circumvallation  will  b6 
completed. 

This  kind  of  glacis,  VX,  will  ferve  to  raife  the  enemy, 
and  to  expofe  them  more  to  the  fire  of  the  line,  fhould 
they  attempt  to  make  themfelves  mafiers  of  it,  and  to  cover 
the  parapet  of  the  circumvallation,  in  the  fame  manner  almoft 
as  the  glacis  of  a  place  covers  the  top  of  the  rampart. 

The  dimen fions  above  given  may  vary  a  little  without  in¬ 
convenience  ;  but  it  would  be  to  no  manner  of  ufe  to  make 
the  lines  ftronger  ;  only  you  may  reduce  the  ditch  to  ten  or 
twelve  feet  in  breadth  at  the  top,  and  five  or  fix  feet  in 
depth.  A  ditch  of  lefs  breadth  and  depth,  befides  its  not 
allowing  ground  enough  to  form  a  good  parapet,  would 
have  the  inconvenience  of  being  too  eafy  to  pafs  over  by  the 
enemy.  The  lines  may  be  fraifed  (fee  Fraise)  ;  which 
is  done  when  they  are  to  lafl  for  fome  time,  a°d  the  neigh¬ 
bouring  country  furnifhes  wood  enough  for  the  purpofe. 

Sometimes  a  fore-ditch  is  dug  before  the  lines,  12  or  15 
feet  in  breadth  at  the  top,  and  fix  or  feven  feet  deep  ;  it  is 
made  about  12  or  15  fathoms  from  the  ditch  of  the  line. 
The  defign  of  it  is  to  flop  the  enemy  when  they  attempt  to 
-attack  the  lines,  and  to  make  them  lofe  both  time  and  men 
in  palling  over  it.  As  it  is  expofed  to  the  fire  of  the  lines, 
the  time  the  enemy  muft  neceffarily  fpend  in  crofting  will  of 
courfe  occafion  their  lofing  a  great  many  men  ;  and  befides, 
the  paffage  itfelf  may  throw  them  into  fuch  diforder,  as  {hall 
prevent  their  attacking  fo  advantageoufly  as  they  would  o- 
therwife  do,  were  it  not  for  this  obftrudlion.  Between  this 
fore- ditch  and  the  ditch  of  ciicumvallation,  at  the  fiege  of 
Philipfburg,  in  order  to  flrengthen  the  defence  of  the  cir¬ 
cumvallation,  there  were  likewife  dug  wells,  which  were  ran¬ 
ged  chequerwife,  of  about  nine  feet  diameter  at  the  mouth, 
and  fix  or  feven  feet  deep.  They  were  fituated  near  to 
each  other,  to  prevent  the  enemy  from  palling  eafily  through 
the  intervening  fpaces.  The  Spaniards  pradtifed  fomething 
of  this  kind  at  the  fiege  of  Arras  in  1654.  Before  the  cir¬ 
cumvallation,  they  dug  a  number  of  holes  two  feet  diame¬ 
ter,  and  a  foot  and  a  half  deep  ;  in  which  they  faftened  flakes 
that  were  capable  of  greatly  obftrudling  the  naffage  of  the 
cavalry.  See  Plate  DXXIX. 

A  line  of  circumvallation  requires  a  flrong  army  to  de¬ 
fend  it.  We  have  found  the  circumference  of  the  line 
which  we  have  been  now  tracing,  namely,  of  94  Tides,  each 
of  120  fathoms,  to  be  1 1,280  fathoms ;  out  of  this  number 
the  gorges  of  the  redans  are  to  be  deduced,  but  then  their 
faces  are  to  be  added.  The  gorges  have  30  fathoms  ;  and 
the  two  faces  which  have  50,  give  an  overplus  of  20  fa¬ 
thoms  or  each  redan  ;  that  i  to  the  number  above  men¬ 
tioned  ci  11,280  fathoms,  add  as  many  times  20  as  there  are 
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redans,  in  order  to  have  the  entire  circumference  of  the  cir-  Of  si 
cumvallation.  This  circumference  has  95  redans  ;  there¬ 
fore  we  mud  add  94  times  20,  or  1880,  which  will  make 
13,160  fathoms  for  the  whole  circumference.  This  num¬ 
ber  being  divided  by  2282  (which  is  the  number  of  fathoms 
contained  in  a  French  league)  gives  about  five  leagues  and  a 
half.  Now  it  is  clear,  that  fo  great  an  extent  of  ground 
requires  a  very  numerous  army  to  guard  it.  We  may 
make  a  calculation  pretty  near,  by  fuppofing  that  every  fol- 
dier  drawn  up  in  a  line  occupies  a  fpace  of  three  feet,  that 
is,  half  a  fathom  ;  that  the  foldiers  are  four  deep  ;  and  that 
the  army  is  drawn  up  in  two  lines,  which  will  give  eight 
ranks  of  foldiers.  Each  rank  containing  26,320  foldiers, 
the  circumference  of  the  circumvallation  being  13,160  fa¬ 
thoms,  the  eight  ranks  will  therefore  make  210, 560  men. 

To  thefe  we  fhould  likewife  add  about  12,000  or  15,000 
men  for  the  works  of  the  attack,  which  would  form  an  army 
of  about  225,000  men.  And  as  it  is  not  cuflomary,  at  leaft 


in  Europe,  to  fend  fuch  flrong  armies  into  the  field,  from 
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thence  it  follows,  that  the  circumvallations,  and  the  lines  in 
general,  when  they  are  of  a  very  great  extent,  are  extreme¬ 
ly  difficult  to  guard.  And  indeed  the  moil  celebrated  ge¬ 
nerals  have  been  divided  in  their  opinions  upon  this  fubjedl. 

They  all  agree  that  there  are  certain  cafes  in  which  they 
may  be  of  fome  advantage,  efpecially  when  they  are  of  a 
narrower  compafs,  and  the  defign  of  them  is  to  flop  up  the 
entrance  of  a  country  of  a  fmall  extent ;  but  if  they  are  very 
large,  it  is  extremely  difficult  to  defend  them  when  attacked' 
by  a  fkilful  enemy. 

It  was  heretofore  the  cuftom  to  add  great  outworks  to 
the  lines,  fuch  as  horn  and  crown  works,  tenailles,  &c.  All 
the  circumvallations  of  the  towns  that  were  befieged  during 
the  wais  between  Spain  and  Holland,  under  the  princes  of 
Orange,  were  remarkable  for  this  fort  of  works.  Thefe 
have  been  fince  laid  afide,  becaufe  we  find  that  even  a  line, 
with  its  fimple  redans,  is  very  difficult  to  guard  ;  and  fuch  a 
number  of  outworks  does  but  increafe  its  circumference. 

The  modern  lines  have  only  a  few  fmall  half-moons  A,  be¬ 
fore  the  gates  of  the  circumvallation,  placed,  like  thofe  ofDXXVi 
the  towns,  againfl  the  middle  of  the  curtains  ;  the  entrance  %  h 
is  fhut  up  by  wooden  barriers,  and  fometimes  by  chevaux- 
de-Trize,  and  other  contrivances,  which  will  hinder  the  paf¬ 
fage  from  being  eafily  forced. 

The  lines  having  very  little  elevation,  fland  in  no  need  of 
baflions  to  be  flanked  in  all  their  parts,  like  thofe  in  the  cir¬ 
cuit  of  a  town.  Redans,  which  are  of  more  fimple  and  ex¬ 
peditious  conflrn&ion,  are  fufiicient.  The  angle  they  make 
with  the  curtain  is  always  very  obtufe,  to  the  end  that  the 
foldier  being  placed  on  the  face  of  the  redan,  may  be  the 
better  able  to  defend  its  approach.  It  is  cuflomary  indeed 
to  make  baflions  in  thofe  parts  where  the  lines  form  fuch 
angles  as  could  not  be  fufficiently  defended  by  redans.  Yet,  , 
whenever  it  may  be  judged  neceffary,  the  line  of  circumval¬ 
lation  may  be  fortified  with  baftions.  The  greatefl  part  of 
the  lines  at  the  fiege  of  Philipfburvj  was  flanked  in  this  man¬ 
ner,  as  may  be  feen  in  Plate  DXXIX.  The  baflions  increafe 
the  circumference  of  the  circumvallation  ;  and  probably  the 
reafon  why  they  were  uied  at  the  fiege  of  Philipfburg,  was 
becaufe  the  circumvallation  was  of  a  very  fmall  extent. 

At  the  point  of  the  redans,  batteries  are  ere&ed  to  fire 
the  cannon  a  barbette  over  the  parapet;  and  the  fame  is 
pra&ifed  wherever  the  cannon  are  placed  on  the  line  of  cir¬ 
cumvallation. 

Hitherto  we  have  fuppofed  that  the  circumvallation  was 


regular  ;  but  even  were  it  irregular,  the  conftrudiion  of  it 


would  differ  very  little  from  that  which  we  have  juft  now 


given. 
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Qt  Sieve*'  which  the  lines  may  be  commanded,  when  it  is  poffible  to 
w— do  it  without  carrying  the  circumvallation  to  too  great  a 
diftance.  He  fhould  likewife  take  all  advantages  arifmg 
from  die  nature  oF  the  ground,  as  precipices,  eminences,  ri¬ 
vers,  brooks,  moraffes,  and,  generally  fpeaking,  whatever  is 
capable  of  rendering  the  camp  of  difficult  acctfs.  If  there 
are  any  woods  or  bullies  within  its  iuclofure,  it  will  be  right 
to  cover  it  in  thofe  parts  by  felling  the  trees,  and  therewith 
making  a  proper  fence. 

’The  tracing  of  the  lines  is  a  matter  of  no  difficulty,  if 
you  have  a  good  map  of  the  adjacent  country  ;  fince  you 
have  only  to  bring  the  feveral  parts  of  the  line  nearly  within 
1800  fathoms  of  the  centre  of  the  place,  and  to  take  care 
that  there  (hall  be  about  r  20  fathoms  from  the  point  of  one 
redan  to  another. 

Nor  is  there  any  difficulty  in  transferring  this  line  to 
the  ground  ;  the  operation  is  too  eafy  to  thofe  who  know 
a  little  of  practical  geometry,  to  lofe  any  time  in  explaining 
it  here. 

When  the  garrifon  is  numerous  enough  to  difturb  the 
befieging  army,  another  line  is  traced  in  the  rear  of  the 
camp,  called  the  line  of  count erv dilation.  As  it  is  intended 
to  oppofe  a  far  lefs  confiderable  body  of  troops,  it  is  never 
made  fo  ftrong  as  the  line  of  circumvallation  ;  but  it  is  con- 
ftrucled  on  the  very  fame  principles,  as  the  figure  will  iuffi- 
ciently  fhow. 

§  4.  Of  the  Park  of  Artillery . 

The  park  of  artillery  is  the  place  which  contains  the 
cannon,  bombs,  powder,  and  in  general  all  military  imple¬ 
ments  and  machines  that  have  any  relation  to  the  artillery. 
This  park  fhould  be  placed  where  there  is  leaft  danger  of 
being  infulted  by  the  enemy.  It  ought  to  be  without  the 
reach  of  cannon -fhot,  and  inclofed  within  a  particular  fpot, 
which  fhould  be  fortified  alfo  by  a  line,  confiding  ©f  a  ditch 
and  a  parapet,  flanked  with  redans  in  the  fame  manner  as 
'  the  circumvallation.  Nothing  fhould  be  negle&ed  that  is 
capable  of  fecuring  it  either  from  the  attacks  of  the  enemy, 
or  irom  any  other  poffible  damage. 

§  5*  Of  the  Trenches  and  Parallels . 

While  the  line  of  circumvallation  is  fin  idling,  all  the 
materials  neceffary  for  the  conflrucftion  of  the  trenches  are 
got  ready,  and  the  engineer,  who  has  the  direction  of  the 
fiege,  examines  on  the  fpot  the  rnofl  proper jftace  for  the 
attacks,  and  the  figure  they  ought  to  have  ;  and  of  thefe  he 
makes  a  particular  plan. 

We  have  fuppofed  that  the  place  i3  regularly  fortified, 
and  on  level  ground  ;  fo  that  here  it  is  indifferent  on  which 
fide  the  attack  is  begun.  It  is  Efficient  to  explain  the  rules 
that  are  to  be  there  obferved  ;  and  afterwards  to  apply 
them  to  irregular  towns,  and  to  uneven  grounds.  Let  C 
Vhtc  (fig.  2.)  be  the  place  befieged,  and  A  and  B  the  baflions 
PXXX.  attacked.  Begin  with  indefinitely  producing  towards  the 
field  the  capitals  of  thefe  two  baflions  ;  in  like  manner  pro¬ 
duce  the  capital  of  the  half-moon  oppofite  the  curtain  be- 
tween  thefe  two  baflions  5  fet  off  800  fathoms  from  the  fa- 
liant  angles  D  and  E  of  the  covert-way  to  F  and  G.  This 
done,  take  DH,  and  LI  of  300  lathoms ;  and  from  the 
centre  C,  with  the  radius  CH  or  Cl,  deferibe  an  arc,  which 
produce  beyond  the  points  H  and  1  ;  and  on  this  arc  I  II 
coufttuft  the  nr  ft  parallel.  Then  on  the  fame  lines,  DF, 
t5?ke  points  M  and  N  140  fathoms  diftant  from 
the  points  H  and  I ;  and  through  tilde  points  deferibe 

om  tie  centre  C  anotner  arc,  on  which  the  fecond  parallel 
is  conftru&ed.  This  fecond  arc  will  cut  the  produced  ca¬ 
pita  ot  the  half-moon  in  the  point  L,  which  is  to  be  ob- 
erved,  in  order  to  begin  from  hence  a  trench,  which  final! 
vol.  AVIli.  Fait  II, 
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extend  to  the  faliant  angle  of  the  covert-way  before  th*s  Of  Sirgrv 
half-moon.  Laftly,  through  the  points  O  and  P,  thedi.v~'V~-^ 
fiance  of  20  or  25  fathoms  from  the  angles  D  and  E,  de¬ 
feribe  from  the  centre  C  a  third  arc,  on  which  the  third  pa¬ 
rallel  is  conflrucfted. 

Terminate  the  firft  parallel  by  producing  the  faces  a  bt 
a  h  of  the  half- moons  1  and  2,  collateral  to  the  baflions  A 
and  B  ;  but  extend  the  parallel  15  or  20  fathoms  beyond 
the  interfe&ion  of  this  prolongation.  The  fecond  parallel 
will  be  lefs  extended  than  the  firfl,  by  about  30  fathoms  on 
each  fide  ;  and  the  third  alfo  lefs  extended  than  the  fecond, 
by  abogt  30  fathoms  on  each  fide. 

This  being  done,  you  have  a  fketch  of  the  trenches  and 
the.  places  of  arms.  The  bufinefs  now  is  to  trace  the 
trenches,  or  approaches,  without  being  feen  or  enfiladed. 

Take  a  long  ruler,  and  lay  it  on  the  point  G,  fo  that  it 
fhall  make,  with  the  produced  capital  EG  of  the  baflion  B, 
an  angle  EGS,  whofc  fide  GS  being  produced,  fhall  meet 
no  part  of  the  covert- way,  and  fhall  be  diftant  about  10  or 
12  fathoms  from  the  angles  to  which  it  approaches  neareft. 

Take  GS  of  an  arbitrary  extent,  as  of  200  or  220  fathoms, 
and  put  the  ruler  on  the  point  S,  fo  that  it  fhall  make  with 
GS  Inch  an  angle  GST,  as  that  the  fide  ST  produced 
fliall  not  fall  on  any  part  of  the  covert- way,  but  be  10  or 
12  fathoms  diftant  from  the  molt  faliant  parts.  Terminate 
this  fide  in  T,  and  there  make  alfo  a  new  angle  STI, 
whofe  fide  TI  fhould  terminate  at  the  point  T,  where  it 
meets  the  firft  parallel.  Perform  the  like  operation  on  FH, 
and  it  will  give  you  the  outline  of  the  trenches  as  far  as  the 
firft  parallel. 

At  this  part  of  the  trenches  you  may  make  a  greater 
number  of  turnings  ;  you  may  likewife  carry  it  in  a  diredt 
line  to  the  firft  parallel.  The  moft  important  article  is,  to 
take  care  not  to  let  it  be  enfiladed  from  any  part  of  the  co¬ 
vert-way  ;  and  the  fewer  angles  and  turnings  it  makes,  the 
quicker  it  is  conflru&ed,  which  in  transferring  it  to  the 
ground  is  worthy  of  great  attention-  Take  care  alfo,  that 
its  extremity,  I,  do  not  fall  far  from  the  point  where  the  pro¬ 
duced  capital  of  the  baftion  meets  the  firft  parallel. 

By  the  fame  method  trace  the  trenches  between  the  firft 
and  fecond  parallel,  as  may  be  feen  in  the  figure  ;  but  as 
this  part  is.  nearer  the  place  than  the  former,  in  order 
to  avoid  being  raked,  it  muft  have  a  greater  number  of 
angles.  All  its  fides  ought  to  cut  the  prolongment  of  the 
capital  of  theftpaflion  B,  as  appears  by  the  figure.  In  like 
manner  trace  ^he  trenches  betwixt  the  fecond  and  third 
place  of  arms,  by  making  as  frequent  turnings  on  the  pro¬ 
duced  capital  of  the  baflion  B,  as  fhall  be  neceffary,  in  order 
to  its  defiling  from  the  covert-way.  By  the  fame  method 
trace  the  trenches  on  the  capital  of  the  baflion  A  ;  trace  al¬ 
fo  a  trench  on  the  produced  capital  of  the  half-moon,  be¬ 
tween  the  fecond  and  third  parallel,  to  reach  the  flanked 
angle  of  its  covert-way. 

When  the  garrifon  happens  to  be  ftrong  and  enterprifing, 
it  will  be  proper,  between  the  fecond  and  third  parallel,  to 
make  parts  of  trenches  V,  V,  See.  parallel  to  the  places  of 
arms  ;  they  are  to  be  30  or  40  fathoms  lomr,  and  to  com¬ 
municate  with  the  trench,  as  may  be  feen  in  the  figure. 

Thefe  parts  of  the  parallels  are  what  we  have  diftinguifhed 
by  the  name  of  half  parallels  or  places  of  arms.  At  every 
angle  of  the  trenches  obferve  to  produce  the  part  of  the 
trenches  in  thofe  places,  lo  that  this  prolongation  (hall  cover 
that  part  ot  the  trenches  which  it  terminates. 

T  his  will  be  illuftrated  by  an  example. 

Let  ABC  DFGMQ^be  a  part  of  the  trenches,  and  let 
Al?  be  one  of  the  fides  oppofite  to  the  enemy ;  produce 
AB^fo  that  BE  (hall  be  five  or  fix  fathoms  ;  and  in  FG 
take  alfo  five  or  fix  fathoms  from  I  to  L,  which  will  give 
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the  end  of  the  trench  BELT,  the  ufe  of  which  is  to  cover 
'the  boyau  or  branch  10 MG,  whereby  the  enemy  will  not 
know  the  place  where  it  falls  into  the  trench  AB,  and  to 
.make  room  tor  withdrawing  thofe  who  are  in  this  part  o.  the 
trenches,  and  that  the  paffage'  may  be  free  at  all  the  angles. 
In  like  manner  produce  the  fide  GM  from  M  to  N,  and 
the  fide  IC  from  O  to  P>  and  you  will  have  the  end  of 
the  trench  MNQP,  which  will  cover  the  branch  DCOQ^ 
Do  the  fame  at  all  the  angles  of  the  trench. 

The  parapet  of  the  trench  being  made  to  cover  it,  ought 
to  change  fides  alternately.  If,  for  inftance,  AE,  in  the 
preceding  figure,  is  towards  the  place,  it  is  evident  that  the 
fide  GN  will  be  towards  it  alfo,  and  like  wife  the  fide  CD  ; 
and  therefore  the  parapet  of  the  trench  is  fucceffively  con- 
ftru&ed  from  the  right  fide  to  the  left,  and' from  the  left 
to  the  right.  In  the  plans  of  attacks,  the  fide  of  the 
paiapet  of  the  trench,  as  alfo  that  of  the  parallels,  are  rii- 
ftinguifhed  by  a  flronger  line  than  any  ot  the  reft  ;  but  the 
latter  admits  of  no  difficulty,  becaufe  we  may  eafily  con¬ 
ceive  that,  being  parallel  to  the  place,  its  parapet  muft  ne- 
ceffiuily  be  on  the  fide  that  faces  it.  Care  has  been  like- 
wife  taken  to  exprefs,  as  we  have  already  mentioned  in  the 
figure,  the  parapet  of  the  branches,  by  a  ftro  iger  line  than 
the  other  lines  of  the  attacks.  The  fide  of  the  trench  op- 
pofite  to  the  parapet  is  called  the  reverfe  of  the  trench. 

The  trenches  are  generally  no  more  than  three  feet  deep; 
and  their  parapet,  beginning  from  the  bottom  of  the  trench, 
is  fix  feet  and  a  half  high,  or  thereabouts.  The  parallels 
have  a  parapet  like  the  trench,  and  of  the  fame  height  ;  but 
as  they  are  intended  for  firing  over,  they  are  made  with  a 
kind  of  banquette,  as  may  be  feen  Plate  DXXXI.  fig.  3. 
to  raife  the  foldier,  to  the  end  that  he  may  fire  over  the  pa¬ 
rapet.  On  the  parapet  of  the  places  of  arms  are  put  baf- 
kets,  fafeines,  or  fand-bags,  ranged  in  fuch  a  manner  tfi#t 
the  troops  may  be  able  to  fire  without  being  too  much  feen 
by  the  enemy.  The  third  parallel,  or  place  of  arms,  is  ge¬ 
nerally  wider  than  the  reft.  Sometimes  the  infide  of  its 
parapet  is  like  wife  made  with  fteps  or  banquettes,  to  the 
end  that  the  loldiers  may  conveniently  pafs  over  it  in  cafe  of 
an  attack.  See  fig.  4, 

There  will  never  be  any  great  difficulty  in  tracing  the 
attacks,  fiom  an  exabt  plan,  by  obferving  the  method  we 
have  made  ufe  of  to  make  its  parts  defile  properly.  But 
the  difficulty  is  to  transfer  the  works,  from  the  plaq  to  the 
field  ;  for  doing  which  the  following  plan  has  been  recom¬ 
mended. 

In  the  fir  ft  place,  the  engineer  muft  from  all  the  angles 
of  the  branches  of  the  trench,  upon  the  plan,  draw  perpen¬ 
diculars  to  the  produced  capitals  ;  obferving  the  affiance  of 
each  of  thefe  perpendiculars  and  their  length.  He  is  then 
to  walk  about  the  place  in  the  day-time,  at  a  fufficient  di- 
ftance  to  be  without  the  reach  of  mufket  (hot.  It  is  not 
ufual  to  fire  cannon  againft  a  fingle  man,  becaufe  the  fhot 
is  very  uncertain,  especially  againft  a  pevfon  who  does  not 
Land  ilill  for  any  time  ;  therefore,  without  any  great  dan¬ 
ger,  he  may  only  keep  himfclf  out  of  mufket-lhot.  It  is 
eaty  to  difeover  the  fianked  angle,  of  the  baftions  againft 
which  he.  wants  to  dirtdl  the  attacks,  and  the  faliant  angle 
of  the  covert  way  oppofite  to  them;  which  gives  two 
points,  and  thefe  the  dire&ion  or  the  prolongation  of  the 
capitals  of  thofe  baftions.  Confequently  he  has  only  to 
plant  fomepicquets  on  the  direction  of  thefe  points,  in  order 
to  have  the  prolongation  of  the  capitals  of  the  baftions. 
Thefe  picqnets  can  only  be  put  out  of  the  reach  of  mufket- 
fhot ;  but  by  day- light  he  may  obferve  fomething  of  the 
ground  lying  in  the  diredlion  of  thefe  picquets,  and  he  may 
afterwards  reconnoitre  it  in  the  evening,  in  order  to  place 


picquets  there  alfo.  Tn  this  manner  he  may  have  the  pro-  Of  {siege*, 
longattog  o'  the  capitals  pretty  exaft.  *  — 

In  order  to  condud  the  trench  by  thefe  capitals,  the  fob 
lowing  method  has  been  pointed  out  by  marfnal  Vauban. 

Examine  upon  the  plan  of  the  attacks  what  diftanee  there 
is  from  the  beginning  of  the  trench  to  the  firft  perpendicu¬ 
lar  ;  me?.fure  this  perpendicular  and  the  fide  cr  part  of  the 
branch  correiponding  to  it;  take  cords  of  equal  length  with 
thefe  lines,  and  faften  the  extremities  of  the  two  cords,  one 
rep  refen  ting  the  length  of  the  line  of  diredion,  and  ihe 
other  that  of  the  branch  which  makes  an  angle  with  it,  to 
a  picqnet  at  the  point  of  the  produced  capital  where  the 
trench  begins,  rnd  make  two  men  walk,  each  of  them  hold¬ 
ing  one  end  of  thefe  cords,  viz.  one  in  a  diredi  line  towards 
the  place,  the  other  alfo  advancing  towards  the  place  and 
walking  alon  Aide  of  the  former.  When  the  firft  comes  to 
the  far  theft  didance  betwixt  the  opening  of  the  trench  and 
the  firft  perpendicular,  he  muft  plant  a  picquet  on  this  point, 
to  which  he  is  to  faften  the  cord  which  expreftes  the  per-, 
pendicubr.  He  muft  take  the  other  end  of  this  perpendi¬ 
cular,  and  afterwards  turn  off  to  the  right  or  to  the  left, 
according  to  the  fide  where  the  perpendicular  ought  to  be, 
till  the  part  of  the  cord  expreffing  the  perpendicular  is  well 
ft  retched,  and  joined  to  that  end  of  the  cord  of  the  trench 
carried  by  the  other  man :  at  their  meeting  they  are  to 
plant  a  picquet,  by  means  of  which  the  triangle,  thus  trans¬ 
ferred  to  the  ground,  will  be  like  that  which  was  taken 
upon  the  plan  ;  and  this  part  will  be  traced  on  the  ground 
in  the  fame  manner  as  on  the  plan.  In  like  manner  may 
every  part  be  traced  in  the  beginning,  when  the  trench  is 
yet  at  a  diftanee  from  the  phee. 

Let  the  trenches  be  traced  upon  the  plan  (fig.  2.),  and  Plate 
let  C  be  the  place  againft  which  you  are  to  diredf  the  at-  DXXX. 
tacks,  transferring  the  plan  to  the  ground  :  let  BG  be  like- 
wife  equal  to  the  line  of  dire&ion  of  the  plan  ;  you  are  to 
plant  along  this  line  a  fufficient  number  of  picquets,  with 
burning  matches  tied  to  them,  in  order  to  diicover  them 
the  more  eafily. 

To  begin  the  tracing  of  the  trenches,  tie  to  the  picquet 
G  a  cord  of  the  length  GS,  and  to  the  fame  picquet  another 
cord  of  the  length  GX  :  let  there  be  two  men,  and  each 
take  an  end  o*-  thefe  two  cords,  and  let  them  walk,  the  one 
at  a  venture  towards  S,  and  the  other  diredtly  to  X  towards 
the  place  along  the  line  of  direction  BG;  and  having  reach¬ 
ed  the  end  of  his  cord,  let  him  faften  it  with  a  picquet,  after 
Having  drawn  it  very  ftraight ;  and  to  this  picquet  let  him  tie 
one  of  the  ends  ot  the  cord,  which  is  to  mark  the  perpen¬ 
dicular  XS.  Let  him  take  the  other  end,  and  walk  to¬ 
wards  S  till  his  cord  XS  is  ftretched  very  tight,  and  then 
let  him  join  the  man  who  holds  the  end  of  the  cord  GS,. 
and  let  them  faften  a  picquet  in  S,  where  both  the  cords  join.  1  ] 
Let  them  afterwards  take  away  the  cord  XS,  the  perpendi¬ 
cular  which  is  of  no  ufe,  and  the  cord  GS  which  remains 
will  mark  the  real  tracing  ot  the  trenches.  In  order  to  have 
the  line  ST,  you  come  to  the  picquet  X  ;  to  which  you  tie 
a  cord  of  the  length  ©f  XY,  and  another  to  the  picquet  S  of 
the  length  of  ST.  Let  two  men,  as  before,  take  each  an 
end  of  thefe  two  cords,  and  let  them  walk,  the  firft  who 
holds  the  end  of  the  cord  XY  dire&ly  towards  B,  and  the 
other  who  holds  the  end  of  the  cord  ST  obliquely  towards 
T  :  he  who  holds  the  cord  XY,  having  reached  Y  at  the 
end, of  his  cord,  fhall  place  a  picquet  there;  to  which  let  him 
tie  the  end  of  the  coid  of  the  perpendicular  YT,  and  let 
him  walk  towards  T,  holding  the  end  of  this  cord,  till  he 
meets  cr  joins  the  man  who  holds  the  end  of  the  cord  ST  ; 
and  at  the  point  T  of  their  meeting  let  them  place  a  pic¬ 
quet,  to  which  let  them  tie  the  end  T  of  the  cord  ST. 
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thus  continue  the  fame  operation  as  long  as  you  pleafe,  or 
are  able,  in  order  to  trace  all  the  other  turnings  or  windings 
of  the  trenches. 

'  This  whole  operation  fuppofeth  that  you  know  exadly 
the  diftance  of  the  point  G,  the  extremity  of  the  line  of 
dire&ion  to  the  top  E  of  the  faliant  angle  of  the  covert- 
way.  This  diftance  may  be  found  by  the  common  rules  of 
trigonometry,  or  by  the  following  finiplc  method  pointed 
out  by  mar  dial  Vauban  :  Let  A  (fig.  $.)  be  the  vertex  of 
the  faliant  angle  of  the  covert- way,  and  AB  the  line  of  di¬ 
rection  of  the  trench  whofe  length  you  want  to  take.  At 
the  point  B,  draw  BC  perpendicular  to  AB,  to  which  give 
what  meafure  you  pleafe,  as  80  or  ioo  fathoms,  arid  at  the 
point  C  draw  CD  perpendicular  to  BC  :  In  CD  take  any 
point  E,  and  in  the  line  of  direction  between  it  and  the 
angle  A  place  a  picqnet  G  in  the  line  BC.  Meafure  GC 
and  CE,  and  lay,  as  GC  :  BG  :  :  CE  :  AB. 

When  once  you  have  found  out  by  this,  or  fuch  other 
methods  as  you  may  make  ufe  of,  the  length  of  the  line  of 
dire&ion  EG  (Plate  DXXX.  fig.  2.),  you  will  be  always 
able  to  know  the  diftance  that  remains  to  the  faliant  angle 
of  the  covert-way,  and  to  the  points  I,  N,  P,  through 
which  the  parallels  or  places  of  arms  are  to  pa  ft.  Thefe 
points  being  determined,  it  would  be  an  eafy  matter  from 
geometry  to  find  out  a  method  of  deferibing  the  parallels 
that  are  to  pafs  through  them,  if  their  fituation  admitted 
the  engineers  to  perform  the  operation  quietly  by  day-light; 
but  they  are  to  be  traced  in  the  dark,  and  under  the  fire  of 
the  place ;  fo  that  there  is  no  other  way  to  tiace  them  than 
by  approximation,  that  is,  to  move  as  nearly  parallel  to  the 
circuit  of  the  place  as  you  can  by  your  judgment ;  and  to 
plant  picquets,  with  cords  tied  to  them  at  proper  intervals, 
the  whole  length  of  the  line.  But  you  can  trace  with 
cords  only  the  fir  ft  parallel ;  for  the  others  are  too  near 
the  plr.ee  to  permit  you  to  perform  this  operation  :  you 
are  therefore  to  proceed  in  tracing  them  almoft  in  the  fame 
manner,  as  we  fhallobferve  when  fpeaking  of  the  fap,  to  which 
they  belong,  and  which  is  carried  on  by  that  method. 

§  6.  Obfervations  on  the  proper.ejl  Part  for  making  the  Attacks, 

While  the  lines  are  perfeding,  the  neceffary  materials 
are  to  be  got  ready  for  the  conftrudion  an  ]  operations  of 
the  attacks.  The  materials  confift  of  fafeines,  picquets 
three  feet  long  and  about  an  inch  or  two  in  diameter,  ga¬ 
bions,  and  picquets  for  gabions.  There  mad  likewife  be  a 
provifion  of  the  fever al  inftruments  or  tools  neceffary  for 
thefe  operations. 

The  engineer,  who  has  the  direction  of  the  fiege,  will 
likewife  make  life  of  this  time  to  examine  into  the  parts 
mod  convenient  for  carrying  on  the  attacks,  and  where 
they  will  be  moil  fimple  and  expeditious.  There  are  fe  v 
fort  re  fie  s  in  Europe  of  which  plans  are  not  to  be  had  ;  but 
as  it  is  prefumed  that  the  enemy  hath  increafed  the  fortifi¬ 
cations  of  a  town  which  is  threatened  with  a  liege,  care 
ftiould  be  taken  to  get  intelligence  thereof  from  fome  Ikilful 
perfon  that  has  been  in  the  place,  and  made  all  the  obfer¬ 
vations  poffible  in  regard  to  the  works  lately  railed,  with¬ 
out  giving  arty  lufpicion  of  his  intentions.  The  danger 
of  fuch  an  undertaking  is  very  well  known,  fo  that  the 
perfon  employed  cannot  be  too  cautious  in  keeping  himfelf 
concealed. 

While  the  circumvallation  is  making,  the  engineers  may 
at  a  diftance,  or,  as  we  have  already  obferved,  out  of  mufktt- 
fhot,  examine  fome  part  of  the  out- works  ;  and  afterwards, 
from  the  report  of  the  perfon  fent  into  the  place,  and  from 
what  they  know  themfelves,  they  may  fettle  with  the  gene¬ 
ral  the  propereft  and  fitteft  place  for  carrying  on  the  attacks. 
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On  this  occalion  there  are  many  things  to  be  obferved,  as  Of 
well  with  regard  to  the  ground  as  to  the  fortifications  ;  but 
in  a  work  of  this  nature,  it  is  fufficient  to  coufider  the  points 
of  me  ft  importance. 

Firft  of  all,  the  nature  of  the  ground  about  the  place 
mn ft  be  well  obferved,  Whether  there  are  any  ditches  or 
hollow  ways,  that  may  ferve  as  a  cover  to  guards  of  horfe 
and  foot  againft  the  camion  of  the  place  ;  whether  there  are 
any  parts  that  command  the  town,  and  may  ferve  tor  the 
etc  cling  of  batteries:  and  whether  the  ground  is  fit  for  the 
works.  The  moll  favourable  cireumftance  is  to  find  a  foil 
c?.fy  to  dig;  then  the  woiks  advance  with  eafe  and  lefs  lofs, 
becaufe  the  foldier  is  foon  under  cover,  and  the  cannon  does 
not  do  half  the  mifehief  as  in  ilony  places.  It  the  ground 
about  the  place  is  a  pure  rock,  or  a  niorafs,  the  operations 
are  extremely  difficult ;  and  there  will  be  occafion  for  a  vaft 
quantity  of  fafeines,  fand  hags,  wool-packs,  &c.  becaule  the 
workmen  are  in  much  greater  danger. 

The  rivers  which  run  through  the  town,  or  in  the  neigh¬ 
bourhood,  likewife  dtferve  confidtration  ;  for  they  feparate 
the  attacks,  and  it  may  happen  by  fome  ftoppage  of  the 
water,  or  other  accident,  that  the  bridges  of  communica¬ 
tion  being  broke  down,  the  reparation  of  the  attacks  will 
expofe  the  army  of  the  befiegers  to  be  defeated,  by  which 
means  the  place  may  be  relieved.  It  is  proper  alfo  to  in¬ 
quire,  w\vhethcr  thofe  rivers  are  not  fnbjed  to  inundations, 
which,  if  they  were  to  happen  during  the  fiege,  and  to 
break  in  upon  the  attacks,  would  oblige  the  befiegers  to 
abandon  the  trenches,  and  to  raife  the  fiege.  in  a  word, 
whether  the  town  can  command  any  quantity  of  water  to 
as  to  make  an  inundation  round  the  place,  and  to  lay  the 
ground  appointed  for  the  attacks  under  water.  All  thefe 
points,  and  a  great  many  otheis  which  we  do  not  mention, 
defer ve  the  inofi  ferious  attention. 

After  choofing  the  propereft  ground  for  the  attacks,  a 
general  is  to  confider  the  front  which  is  ltaft  fortified  and 
leaft  covered  with  outworks.  All  other  tilings  being  the 
lame,  it  is  evident,  that  the  fewer  outworks  there  are,  the 
eafier  will  be  the  attack.  But  if  the  place  be  fituated  in  a 
moiafs,  or  upon  an  eminence,  then  he  mull  neceffarily  make 
his  attack  on  the  aceeffible  fide,  be  its  outworks  what  they 
will.  In  a  word,  the  whole  choice  of  the  attacks  confifls 
in  finding  out  the  propereft  ground,  and  the  weakeft  fide; 
but  as  it  is  to  be  preiumtd  that  the  enemy  are  acquainted 
with  the  nature  of  the  ground  about  the  place,  and  there¬ 
fore  have  taken  eare  to  fortify  more  exactly  thofe  parts 
which  are  moll  favourable  to  an  attack,  the  befiegers 
fhonld  not  hefitate  to  make  their  approaches  on  that  fide  ; 
where,  by  the  fituation  of  the  ground,  they  may  gain, 
what  the  increafe  of  the  fortifications  might  otherwise  make 
them  lofe. 

$7  'Of  opening  the  Trenches . 

Every  thing  being  ready  for  opening  the  trenches,  the 
ground  pitched  upon,  the  attacks  iettled  and  drawn  upon  a 
plan,  and  flores  or  magazines  of  all  the  materials  neceffary 
on  the  occafion  being  within  reach  of  the  place  where  the 
pioneers  propofe  to  work ;  the  general  having  alfo  fettled 
the  round  of  duty  for  the  guai d  of  the  trenches,  both  of 
horfe  and  foot,  as  likewife  the  number  of  horfe  for  bringing 
the  fafeines,  with  the  number  of  pioneers  and  troops  to  lup- 
port  them;  and  the  chief  diredor  of  the  engineers  having  ac¬ 
quainted  the  reft  of  the  corps  with  his  plan  or  attack,  and' 
the  manner  they  are  to  ad ;  'in  a  word,  every  tiling  being 
ready  for  execution,  the  troops  defig  ned  for  the  ferviee  of 
the  firft  night  being  prepared  and  drawn  up  in  battalia  at 
the  place  of  rendezvous,  and  the  pioneers  provided  with  fal- 
cines,  picquets,  fhovels,  and  pick-axes  5 — in  the  d.ullc  of  the 
J  £  2  evening 
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evening  they  all  begin  to  advrnce,  every  foldier  being  obli¬ 
ged  to  carry  a  fafeine,  together  with  his  arms,  in  order  to 
reach  the  place  defigned  for  opening  the  trenches.  The 
truard  of  horfe  march  2t  the  lame  time  to  their  afligned  polls, 
to  the  right  and  left  of  the  attacks,  ready  to  fupport  the 
troops  tor  the  guard  of  the.  trenches  in  cafe  of  any  {ally  from 
the  enemy.  All  this  is  to  be  done  with  the  greatest  filencc 
poflible,  and  nothing  fhould  be  negledled  to  conceal  the  de- 
iign  from  the  enemy. 

'The  pioneers  are,  according  to  inarlhal  Vauban,  divided 
into  brigades  of  men  each,  commanded  by  a  captain,  a 
lieutenant,  and  two  ferjeants.  They  advance  four  or  fix 
abreaft,  near  the  place  where  the  trenches  are  to  be  ooen- 
rd  ;  alter  which  the  refl  of  the  troops  that  are  to  fupport  * 
them,  being  come  up,  the  engineers  charged  with  the  tra- 
cing  of  the  trenches,  and  who  are  to  place  the  pioneers, 
make  them  come  forward  where  the  opening  is  to  com¬ 
mence,  while  the  battalions  that  fupport  them  are  drawn  up 
to  the  right  and  left  in  the  places  afligned  them,  where  they 
unload  their  fafemes,  and  iilently  wait  lor  further  orders. 
In  the  meanwhile  the  engineers  trace  the  branches  of  the 
trenches,  and  the  fill  parallel  in  the  manner  already  deferi- 
bed,  and  the  work  is  advanced  as  fall  as  poflible. 

As  much  work  is  undertaken  as  the  pioneers  can  be  ex¬ 
pended  to  perform  this  fiill  night:  and  in  proportion  as  the 
tracing  goes  on,  the  engineers  place  the  pioneers,  making 
them  file  off  one  by  one,  each  carrying  his  falcine  under  the 
right  arm  i.  the  place  is  on  the  light,  or  under  the  left  if  it 
is  on  the  left,  to  the  end  that  by  the  pofltion  of  their  fiaf- 
cines,  which  they  lay  on  the  ground  along  the  tracing,  and 
on  the  fame  fide  as  they  carry  them,  they  may  be  enabled 
to  dillinguifli  the  fide  of  the  place,  that  is,  the  fide  towards 
which  they  ought  to  throw  up  the  ground  in  order  to  cover 
the  trench  from  the  lire  of  the  town.  As  fall  as  they  are 
placed,  they  are  ordered  filence,  and  made  to  lie  down  with 
their  face  on  the  fafeines,  and  not  to  begin  to  work  till 
commanded.  The  whole  operation  begins  at  the  fame 
time,  that  they  may  advance  equally.  When  every  thing 
is  ready,  and  the  pioneers  are  all  placed  along  the  tracing 
which  is  purpofed  to  be  made  this  firll  night,  orders  are 
again  given  for  them  to  work  ;  and  then  they  all  fet  about 
it  with  all  the  diligence  poflible  till  day- light,  that  they  may 
be  covered  againll  the  fire  of  the  place,  which  is  Hill  very 
dangerous  in  the  morning,  confidering  that  the  trench  has 
not  had  time  as  yet  to  be  rendered  fo  perfe£l  as  it  ought. 
The  troops  that  are  to  fupport  the  pioneers  ’are  put  under 
cover  on  the  back  of  that  part  of  the  trench  which  is  finifh- 
ed  ;  that  is,  on  the  border  of  the  trench  oppolite  to  that  on 
which  its  parapet  is  raifed  ;  they  are  made  to  lie  on  their 
faces ;  after  which  the  pioneers,  who  have  been  upon  duty 
in  the  night,  begin  to  file  off,  and  others  fill  up  their  places. 
It  is  very  difficult  this  firll  day  to  render  the  trench  as  com¬ 
plete  as  it  fhould  be ;  but  no  pains  are  fpared  to  make  it  as 
complete  as  poflible. 

As  the  defign  cannot  be  now  concealed  from  the  enemy, 
the  guard  mounts  the  next  day  with  drums  beating  about 
noon;  and  care  is  taken  to  continue  the  work  of  the  trenches 
the  fecond  night,  in  the  fame  manner  as  the  firll,  that  is, 
by  placing  the  pioneers  uncovered,  becaufe  they  are  at  fuch 
a  dillance  from  the  town,  that  the  fire  is  not  yet  dangerous 
enough  to  require  their  being  placed  otherwife  :  the  work 
goes  on  quicker  in  this  manner  ;  but  it  mull  neceffarily  be 
altered  as  foon  as  the  workmen  come  within  mulket-fhot  of 
the  place. 

The  firll  night  is  the  bell  adapted  for  advancing  the 
works  of  the  trenches,  becaufe  of  the  dillance  from  the 
place,  which  is  too  great  to  apprehend  any  danger  from 
the  enemy’s  fire.  Sometimes  it  happens  fo,  that  the  ene- 
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my  is  not  apprifed  of  thefe  works  ;  efpecially  when  all  the  Of  fifges, 
necefiary  precautions  have  been  taken  to  conceal  them,  an d  ^ 

in  that  cafe  the  bufinefs  is  done  in  a  manner  without  lofs  or 
danger.  It  is  of  importance  to  advance  them  with  fuch  ex¬ 
pedition,  that  they  may  be  fit  to  receive  the  troops,  who 
are  to  fupport  the  pioneers,  in  order  to  cover  them  againll 
the  fire  of  the  place  ;  and  as  the  firll  parallel  is  defigned  for 
this  purpofe,  therefore  it  cannot  be  perfe&ed  too  foon. 

According  to  marfhal  Vauban,  the  firll  place  of  arms, 
though  begun  the  firll  night,  has  need  of  a  fecond  and  a. 
third,  before  it  can  be  completely  finifhed  and  in  condition 
to  hold  the  troops  that  are  to  guard  the  trenches  ;  but  the 
works  for  perfefting  this  line  will  not  hinder  the  beliegers 
from  advancing  to  the  fecond  parallel,  which  ought  not  to 
be  begun  till  the  fourth  night.  It  is  to  be  obferved,  that 
the  guard  who  mount  the  trenches  are  changed  every  day  ; 
they  mount  about  noon,  and  they  are  to  be  as  11  rang  as  fhail 
be  requiiite  for  opoofing  the  {allies  which  the  garriton  of  the 
place  may  make  againll  the  workmen.  i  hey  are  generally 
tcnial  to  two- thirds  of  the  gariifon,  becaufe  the  enemy  may 
fall  upon  the  trenches  with  that  number,  relerving  tire  other 
third  to  guard  the  town.  But  as  it  is  poflible  that  the  be- 


fieged  may  think  proper  to  tally  :oith  with  their  whole 
foicc,  and  fall  upon  the  workmen,  together  with  the  troops 
that  fupport  them;  therefore,  in  order  to  guard  againll  every 
accident  of  that  fort,  the  troops  in  the  trenches  ought  to  be 
nearly  equal  to  thole  of  the  place,  efpecially  in  fmall  towns, 
where  a  few  are  fuflicient  to  guard  the  polls,  or  where  the 
burghers  are  fo  well  attached  to  the  prince,  that  the  com¬ 
mandant  may  depend  upon  their  fidelity  in  guarding  the 
town;  becaufe  in  that  caie  he  may  make  a  general  effort  with 
his  whole  garrilon  againll  the  troops  in  the  trenches. 

We  have  obferved,  that  the  fecond  night  the  pioneers 
may  Hill  be  placed  uncovered  ;  but  the  third  it  would  be 
very  dangerous  to  do  it,  becaufe  of  the  enemy’s  fire  being 
too  near.  When  the  engineers  are  of  this  opinion,  they 
take  caie  not  to  expofe  the  men  any  longer  uncovered,  and 
then  the  works  are  earned  on  by  lap. 


$8  .Of  the  Sap.  « 

Let  ABC  be  the  part  of  the  trenches  advanced  to  A,  Plate 
fo  near  the  town  as  to  render  it  impoflible,  without  evident  DXXXfi 
danger,  to  work  any  longer  at  the  approaches,  unleis  the  %• 
men  have  fome  cover  againll  the  fire  of  the  place :  and  let 
the  branch  AD  be  traced  by  the  engineer,  not  with  a  cord, 
as  at  the  opening  of  the  trenches,  but  with  lome  picquets, 
which  he  lias  taken  care  to  place  in  the  direction  thia  branch 
ought  to  have,  to  lerve  as  a  guide  to  the  workmen.  A  cut 
is  made  in  the  parapet  BA  of  the  trenches  ;  and  then  the 
men  defigned  to  work  by  fap,  who  arc  therefore  called  fap- 
pers,  will  move  forward  through  the  opening  A,  fucceflively 
eight  in  number.  The  firll  is  to  roll  before  him  a  mantlet 
to  cover  him  againll  mulket-fhot.  He  advances  as  far  as  is 
necefiary  to  place  a  gabion  on  the  line  AD  ;  and  this  ga¬ 
bion  being  fet  on  its  bafe,  in  the  proper  fituation,  with  the 
picquets  uppermoll,  the  fapper  makes  a  little  trench  behind,, 
about  fix  inches  dillant  from  the  gabion,  of  a  foot  and  a 
half  in  depth,  and  as  many  in  breadth,  and  he  empties  the 
earth  of  this  ditch  into  the  gabion.  This  done,  he  places 
a  fecond  gabion  near  the  firll,  in  the  fame  manner,  and  al¬ 
ways  under  the  cover  of  his  mantlet ;  in  like  manner  he 
makes  a  ditch  behind,  the  earth  of  which  ferves  to  fill  his 
gabion.  Thus  he  places  a  certain  number,  till  he  grows 
tired  of  the  operation. 

The  fecond  fapper,  who  immediately  follows  him,  widens* 
the  ditch  made  by  the  former  by  fix  inches,  on  the  oppofite 
fide  to  where  the  gabions  are  placed,  and  makes  it  half  a 
foot  deeper.  The  earth  he  digs  up  ferves  to  fill  the  gabions 
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the  two  firft  likewife  half  a  foot,  and  he  deepens  it  in  the 
fame  proportion. 

At  length  the  fourth  enlarges  it  alfo  in  the  fame  propor¬ 
tion,  in  breadth  and  depth  ;  and  then  the  trench  is  three 
feet  wide,  and  the  fame  in  depth,  which  is  as  much  as  it 
ought  to  be.  The  earth  dug  up  on  this  occafion  is  fuffi- 
cient,  not  only  to  fill  the  gabions  placed  by  the  lappers, 
but  likewife  ta  make  a  parapet  of  the  reft,  which  is  thrown 
up,  and  is  ftrong  enough  to  refill;  mu  fleet  foot.  The  third 
and  fourth  Tapper  lay  the  fafeines  over  the  gabions,  with 
their  hooks,  or  otherwife ;  then  they  prefs  them  down,  fo 
that  the  flakes  of  the  gabions  (hall  keep  them  firm.  As 
the  fappers  aie  ranged  by  brigades  of  eight  each,  while  the 
firft  four  are  working  at  the  lap,  in  the  manner  above  de- 
feribed,  the  other  four  furnifh  them  with  gabions,  fafeines, 
arid  whatever  other  things  they  want.  But  when  the  firft 
four  are  tired,  the  four  kill  take  their  places,  and  work  in 
the  fame  manner ;  after  which  they  are  relieved  by  the  firft, 
and  fo  alternately,  till  each  has  performed  his  part  at  the 
head  of  the  lap. 

When  the  firft  gabions  are  placed,  and  the  Tap  is  not  as 
yet  perfected,  the  part  in  which  the  gabions  touch  one  ano¬ 
ther  being  lefs  folid  than  the  reft,  their  joints  are  filled  up 
by  fan d* bags,  which  are  taken  away  when  the  work  is  com¬ 
pleted,  or  thofc  interflices  are  filled  up  with  final!  fafeines 
called  [up-faggots. 

This  is  the  nature  of  the  fap  ;  a  work  fo  much  the  more 
considerable,  as  it  is  performed  by  day  as  well  as  night. 
Several  faps  are  carried  on  at  the  iamc  time  ;  and  there  is 
one  to  both  fides  of  each  of  the  attacks  for  the  lecorid  and 
third  parallel.  There  are  likewife  laps  to  each  of  the  ad¬ 
vanced  parts,  and  to  the  half-places  of  arms  or  parallels. 

We  liave  fuppofcd  that  the  firft  fapper  covered  himfelf 
with  a  mantlet ;  this  was  the  cuttom  formerly,  and  an  excel¬ 
lent  cullom  ;  but  now  it  is  more  ufual  to  have  a  fluffed  ga¬ 
bion.  He  rolls  this  gabion  before  him,  and  ufes  it  in  the 
fame  manner  as  he  would  the  mantlet.  Though  care  be 
taken  to  give  a  fluffed  gabion  to  the  dtre&ors  of  the  laps, 
yet  it  happens  fometimes  that  the  fappers  will  not  make  ufe 
of  them  :  tor  as  the  weight  of  this  gabion  renders  it  fome¬ 
times  troublefome  to  roil,  theychoofeto  do  without  it;  and 
are  Satisfied  with  rolling  leveial  gabions  before  them,  near 
one  another,  and  with  working  behind  them.  Thefe  ga¬ 
bions  are  indeed  of  little  defence,  but  are  fufficient  to  con¬ 
ceal  them  from  the  enemy,  wh  j  cannot  tell  the  gabion  be¬ 
hind  which  the  firft  fapper  is.  But  as  the  prefervation  of 
theie  men  is  of  great  importance,  they  ought  to  be  obliged 
to  work  behind  the  ftuffed  gabion  :  tor  the  fame  rtafon,  the 
firft  fappers  fhonld  have  a  euirafs,  and  even  a  head-piece, 
m  u  Ike  t- proof. 

There  arc  three  forts  of  fap ;  the  f:mple,  viz.  that 
which  we  have  been  deferibing,  the  double,  and  the  flying 
&p- 

i.  The  fimple  fap,  or  the  fap  without  any  other  appella¬ 
tion,  is  made  on  one  fide,  or,  which  is  the  lame  thing,  has 
•illy  one  parapet.  2.  The  double  fap  has  a  parapet  on  each 
fide,  and  is  carried  on  wherever  its  two  Tides  are  feen  from 
the  place.  3.  The  flying  fap  is  that  in  which  they  do  not 
give  them  (elves  the  trouble  of  filling  the  gabions  with  earth; 

is  made  where  the  workmen  are  not  much  expofed,  and 
in  order  to  accelerate  the  approaches* 

As  foon  a9  the  men  have  brought  the  fap  to  its  proper 
perte&io1;,  the  pioneers  are  ordered  forward,  and  thefe  nvake 
it  ol  the  fame  width  its  the  other  parts  of  the  trenches;  upon 
which  it  changes  its  name  of  fap  to  that  of  trench.  It  is 
called  a  trench ,  if  it  lerves  as  a  way  to  the  town ;  and  a  place 
of  arms,  if  it  be  parallel  to  it,  and  defigned  to  lodge  troops. 
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alfo  the  upper  compartment  of  Plate  DXXVIII.  for  figures  v  p/ 
of  the  different  inftruments  ufed  in  this  and  other  operations 
of  a  fiege. 

$  9.  Of  Batteries, 

Cannon  is  made  ufe  of  at  a  fiege  for  two  different  pur- 
pofes;  the  firft  to  drive  away  the  enemy  from  their  defences, 
and  the  fecond  to  difmourit  their  guns. 

To  produce  thefe  two  effedls,  the  batteries  fhould  not  be 
above  the  mean  reach  of  cannon  fhot  from  the  place ;  that 
is,  above  300  fathoms.  Therefore  there  is  no  poftibility  of 
conftrinfting  them  till  the  firft  parallel  is  formed;  and  as  the 
diftance  of  this  firft  parallel  from  the  place  is  generally  300 
fathoms,  the  batteries  muft  be  on  this  line,  or  beyond  it, 
nearer  the  town.  They  muft  always  be  placed,  when  the 
ground  will  permit,  011  the  produced  faces  of  the  works  at¬ 
tacked,  as  we  have  mentioned  in  the  maxims  of  attack. 

Let  Z  be  the  centre  of  the  place  attacked,  and  the^ 
trenches,  as  well  as  the  parallels,  completed.  To  rind  a 
proper  politic n  for  erefling  batteries,  produce  the  faces 
AL),  AC,  BE,  BF  of  the  two  baftions  attacked,  till  their 
prolongation  cuts  the  firft  parallel.  Produce  alfo  the  two 
faces  OM  and  QL  of  the  ball  moon  MOL  of  the  front  at¬ 
tacked,  and  the  faces  HG  and  IK  of  the  two  collateral 
half-moons  1  and  2,  to  the  firft  parallel,  and  eredl  batteries 
on  theie  produced  races,  as  you  fee  in  P,  Q,  K,  S,  T,  U, 

X, and  Y. 

1  They  are  advanced  beyond  the  firft  parallel  40  or  JO  fa- 
thorns  ;  and  are  parted  from  the  trenches,  to  the  end  that 
they  maybe  ufed  with  greater  eafe  and  convenience,  and  lefs 
trouble  to  the  workmen. 

§  10.  Of  S allies,  . 

That  we  might  not  interrupt  the  making  of  the  trench¬ 
es,  we  conduced  them  to  the  foot  of  the  glacis,  without 
taking  notice  of  I  allies  ;  that  is,  attacks  which  the  garrifotr 
may  make  againft  the  trenches,  with  a  view  of  ruining  or 
retarding  the  works.  As  it  is  not  to  be  prefumed  that  the 
enemy  will  fuffer  therafelves  to  be  Unfit ened  in  the  town 
without  uiing  fome  endeavouis  to  prolong  the  fiege,  and  as 
[allies  feem  to  be  one  of  the  principal  means  they  can  em¬ 
ploy,  it  is  pn  per  to  point  out  the  conduct  to  be  obierved, 
not  only  for  preventing  their  effedls,  but  likewife  for  render¬ 
ing  them  difadvantageous  to  the  enemy. 

Sallies  can  be  attended  with  no  fuccefs,  unlefs  they  are 
made  at  a  time  when  unexpedled.  When  the  workmen  are 
fuddenly  fallen  upon,  they  are  mattered,  and  obliged  to  fly; 
which  muft  occafion  confufion  and  diiorder  among  the  troops 
that  are  to  fupport  them;  and  it- requires  fome  time  before 
they  can  be  brought  again  to-order,  and  made  to  charge  the 
enemy.  In  the  meanwhile  the  latter  avail  themfelves  of  the 
opportunity  to  ^ill  up  the  trenches,  and  to  do  all  the  mif- 
chief  pofiible  :  but  when  the  troops  are  upon  their  guard 
againft  every  defign  of  the  enemy,  if  the  latter  flir  out  of 
the  place,  they  are  iuffered  to  advance;  and  care  is  taken  to 
cut  off  their  retreat,  by  means  of*  the  cavalry  and  the  pic- 
quet,  in  cafe  they  fhould  advance  too  far  into  the  field  : 
otherwife  they  arc  fired  at  from  the  places  of  arms,  and 
other  works  within  reach  ;  and  then  they  are  brifkly  at¬ 
tacked  by  the  grenadiers  and  the  troops  upon  duty  in  the 
trenches.  Care,  however,  muft  be  taken  not  to  purfue 
them  too  far,  for  fear  of  the  fire  of  the  place,  which  never 
fails  to  he  extremely  fharp  when  the  enemy  have  got  back 
to  the  ccvert-way. 

In  proportion  as  the  works  advance  towards  the  town, 

[allies  become  more  dangerous  to  the  heliegers,  becaule  the 
enemy  may  fall  upon  the  trenches  more  readily ;  for  which. 

reafoRj 


774-  W  A 

Of  Siege?,  reafon,  double  care  fhould  be  taken  to  ftraiten  them  more 
v~"~  clofely,  and  to  prevent  their  Tallying  out  with  impunity. 
As  the  works  carried  on  beyond  the  Tecond  parallel  are 
more  expoled  than  the  reft,  bccaufe  of  their  proximity  to 
the  covert-way,  no  part  fhould  be  advanced  without  being 
well  fupported.  Hence,  as  we  have  already  taken  notice, 
half- places  of  arms  are  formed,  in  order  to  fupport  the  heid 
of  the  trenches,  till  they  reach  the  third  place  of  arms ; 
which  muft  be  fet  about  with  the  greateft  care  and  ex¬ 
pedition  pofiihle.  When  this  is  done  in  the  manner  it 
ought,  there  will  hardly  be  any  farther  danger  from  the 
fallies. 


Sallies  are  feldom  made  in  the  day-time  but  by  a  pre- 
fumptuous  enemy,  who  imagine  they  may  fafely  attack  and 
defy  the  troops  on  duty  in  the  trenches :  but  they  are  eafily 
repulfed,  unleis  the  befiegers  are  fo  weak  as  not  to  be  able  to 
furnifh  a  fufficient  guard  for  the  trenches;  in  which  cafe  they 
ought  not  to  continue  the  liege,  left  they  run  a  ride  of  being 
at  length  entirely  defeated. 

At  the  opening  of  the  trenches,  and  when  the  befiegers 
are  at  a  good  diltanee  from  the  place,  there  is  little  ocea- 
iion  to  be  afraid  of  any  Tallies  in  the  day  ;  for  there  would 
be  full  time  enough  to  prepare  to  receive  them  before  they 
reached  the  works.  If  the  enemy  sarc  difpofed  then  to  if- 
fue  forth,  they  will  do  it  by  night ;  but  it  will  be  an  eafy 
matter  to  ;ret  intelligence  of  any  attempt  they  may  make, 
by  ordering  parties  of  10  or  12  men,  headed  by  a  ferjeant, 
to  range  in  the  night  between  the  trenches  and  the  town. 

Thefe  men  may  lie  on  their  faces  as  near  the  place  as 
poffible  ;  remaining  in  profound  filence  till  they  hear  or  per¬ 
ceive  fome  motion  in  the  covert-way  ;  then  they  fhould  fend 
one  or  their  own  body  immediately  to  acquaint  the  lieute¬ 
nant-general  who  that  day  commands  the  trenches,  and  the 
reft  fhould  continue  there  as  long  as  they  can  be  concealed, 
to  lee  which  way  the  enemy  diredt  their  courfe.  This 
caution  is  not  only  ftmple  and  eafy,  but  fufficient  to  guard 
the  befiegers  againft  furprife,  and  to  enable  them  to  give  a 
warm  reception  to  the  enemy. 

When  the  works  are  advanced  pretty  near  to  the  place, 
for  inftance,  to  the  third  parallel,  if  the  enemy  fhould  then 
fally  out  and  fall  upon  the  workmen,  the  latter  muft  be  or¬ 
dered  to  retire  quickly  to  the  back  of  the  third  place  of 
arms,  and  let  the  guard  fire  brifkly  upon  them,  without 
minding  the  overturning  of  a  dozen  or  two  of  gabions ;  for 
the  galling  fire  of  the  fmall  arms,  to  which  the  enemy  are 
expofed  during  this  expedition,  will  make  them  pay  dearly 
for  what  little  diforder  they  occalion. 


§  II.  Of  the  Lodgments  on  the  Glacis ,  and  the  talcing  of  the 
Covert-way, 


We  left  the  works  at  the  fcot  of  the  glacis,  and  at  the 
third  parallel;  our  bufintfs  is  now  to  make  a  lodgment  there, 
and  to  go  on  with  them  till  we  have  driven  the  enemy  from 
the  covert-way. 

Our  being  then  fo  near  the  covert-way,  renders  it  impof- 
fible  to  defile  from  it  ;  but  in  order  to  prevent  the  effect 
of  enfilading,  it  Is  necefiary  to  make  the  trenches  much 
deeper  in  the  glacis  ;  the  fire  of  the  coveit-way  being  very 
near,  cannot  plunge  into  thofe  deep  trenches,  which  renders 
it  lefs  dangerous  to  abide  there  than  it  would  other  wife  be 
were  it  not  for  this  precaution  :  or  they  are  made  with  tra¬ 
verfes  much  in  the  fame  manner  as  in  the  covert-way,  by 
which  means  the  enfilading  will  be  prevented  in  part,  though 
not  entirely. 

In  regard  to  the  figure  of  the  lodgment  on  the  glacis, 
it  varies  according  to  the  different  cireumftances  or  pofition 
of  the  works  by  which  it  is  defended.  The  common  way 
Is  to  make  feveral  fhort  turnings  or  zig-zags  upon  the  ridge 
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of  the  glacis,  in  the  dire&ion  of  the  faliant  angle  of  the  Of  s 
covert-way,  and  continued  to  this  angle  ;  or  you  begin  with  — 
making  two  or  three  fhort  turnings  towards  the  foot  of  the 
glacis,  from  whence  you  afeend  afterwards  by  a  diredt  trench, 
or  lap,  in  the  following  manner. 

Two  Tappers  roll  each  a  mantlet,  or  Huffed  gabion,  before 
them  on  the  ridge  of  the  glacis ;  each  making  a  Tap,  one 
on  one  fide  of  the  ridge,  and  the  other  on  the  other.  The 
ditch  is  dug  deeper  than  ufual,  in  order  to  cover  them  the 
better  againft  the  lire  of  the  place.  This  work,  which  ad¬ 
vances  on  both  lides  at  the  fame  time,  and  both  Tides  co¬ 
vered,  each  with  a  parapet,  is  what  we  called  a  double  fap. 

In  the  middle  they  make  traverfes  three  fathoms  thick,  and 
of  the  fame  breadth  as  the  trench.  On  each  fide  fmall  paf- 
fages  are  made  like  thofe  overagainft  the  traverfe  of  the 
covert- way,  to  the  end  that  the  communication  thereof  be 
not  interrupted. 

Thefe  traverfes  are  confirudted  fo  near  to  each  other,  as 
to  be  a  fufficient  cover,  by  their  elevation  and  diftance, 
againft  the  fire  of  the  place.  In  order  to  guard  againft 
the  effedt  of  the  grenades,  upon  coming  within  their  reach, 
that  is,  within  14  or  15  fathoms  of  the  covert- way,  care 
is  then  taken  to  cover  this  trench  with  blinds,  or,  which  is 
the  fame  thing,  to  cover  the  upper  part  of  it.  The  firft 
and  fecond  figures  of  Plate  DXXXIII.  willfhow  this  direft 
trench.  The  firft  exhibits  the  plan,  and  the  fecond  the 
profile,  which  palFes  over  one  of  the  traverfes. 

All  this  being  done,  and  the  third  parallel  finifhed  in  the 
manner  we  fuppofed,  they  advance  fiom  this  parallel  upon 
the  glacis  to  each  of  the  faliant  angles  of  the  covert- way  of 
the  front  attacked,  and  they  begin  with  making  two  or 
three  fhort  turnings,  as  marked  on  Plate  DXXXIII.  fig.  6. 
along  the  ridge  of  the  glacis,  foas  to  occupy  about  one-third 
thereof.  Thefe  are  to  be  male  as  deep  as  is  neceffary,  to 
be  a  fhelter  againft  the  fire  of  the  covert- way  ;  afterwards 
they  may  proceed  diredlly  along  the  ridge  of  the  glacis,  by 
a  deep  ditch,  to  the  faliant  angle  of  the  covert-way.  M. 
Vauban  obferves,  that  if  we  follow  directly  the  ridge  of  the 
glacis,  this  trench  is  made  without  much  danger  :  for  the 
paliI2.de  which  is  placed  at  the  faliant  an  le  of  the  covert¬ 
way,  and  the  other  two  next  it,  do  not  prefent  directly  to 
the  ridge,  but  only  oppofite  to  the  faces  ;  where  at  the  molt 
there  is  only  room  for  one  or  two  fufileers  to  fee  the  head 
of  the  trenches,  and  who  are  ■  eafily  fileneed  by  the  fire  of 
the  third  parallel,  which  ought  to  be  well  ferved,  and  like- 
wife  by  that  of  the  ricochet. 

Upon  coming  to  the  middle,  or  two-thirds  of  the  glacis, 
two  new  Taps  are  made,  b  b,  ibid,  which  embrace  both  lides 
of  the  covert  way,  to  which  they  are  almoll  parallel.  Their 
length  is  18  or  20  fathoms,  and  about  five  in  breadth.  They 
are  covered  at  the  end  with  crochets  and  winding  traverfes, 
which  prevent  the  fire  of  the  covert  way  from  enfilading 
them  eafily. 

The  parapet  of  thefe  Taps  is  raifed  about  eight  or  nine 
feet  above  the  glacis  ;  and  by  means  of  gabions,  three  ban¬ 
quettes  are  made,  as  may  be  Teen  Plate  DXXXIV.  fig.  5. 

The  foldier  placed  on  the  upper  banquette  is  thereby  raifed 
high  enough  to  plunge  into  the  covert-way,  as  appears  from 
the  fame  figure.  When  this  work,  which  Marfhal  Vaubau 
calls  the  cavalier  of  the  trench ,  is  once  finifhed,  it  is  very 
difficult  for  the  enemy  to  remain  anywhere  in  the  covert¬ 
way  ; '  for  they  would  be  too  much  expofed  to  the  fire 
of  the  loldiers  placed  on  thefe  cavaliers.  But  thefe  places 
of  arms  or  cavaliers  cannot  be  made  without  being  pro¬ 
tected  by  the  ricochet  batteries,  which  enfilade  the  covert- 
way. 

Thefe  cavaliers  being  once  finifhed,  it  is  eafy  to  carry  on 
the  diredt  trench,  as  far  as  the  faliant  angle  of  the  covert¬ 
way, 
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Of  *!«•*«,  wav,  and  to  eAabliih  at  the  point  of  this  anjrle  and  on  the 

u. — z™'  head  of  the  glacis  a  {mall  lodgment  bounded  by  a  circular 
arc  ,*  whence  the  enemy  may  be  entirely  driven  from  the  ia- 
j;aut  place  of  arms  of  the  covert-way.  Afterwards  this 
lodgment  may  be  widened  on  branches  of  the  covert- way, 
by  dinging  into  the  upper  part  of  the  glacis,  at  the  difiance 
of  three  fathoms  from  the  inner  fide  of  the  covert  way  ;  to 
the  end  that  this  thicknefs  may  ferve  as  a  parapet  to  the 
lodgment,  and  fcreen  it  from  the  cannon. 

The  operation  we  have  been  deicribing,  to  reach  from 
the  third  parallel  to  the  faliant  angle  of  the  covert-way,  is 
for  med  at  the  fame  time  ajainH  all  the  faliant  an  ties  of  the 
front  attacked  :  hence  the  enemy  is  obliged  to  abandon 
them  almoll  all  at  the  fame  time  ;  and  the  lodgment  on 
the  glacis  is  afterwards  advanced  on  both  fides  of  thefe  an¬ 
gles,  towards  the  re-entering  places  ot  arms  of  the  covert- 

As  it  is  impoffible  to  make  this  lodgment  defile  from  the 
works  of  the  place,  there  is  no  other  way  to  guard  agamft 
the  enemy’s  lire  than  by  many  traverfes.  The  ytn  figure 
of  Plate  DXXXIII.  (hows  the  plan  of  part  of  thi^  lodgment 
with  its  traverfes ;  which  are  made  with  chandeliers  and  ga. 
bions.  If  the  enemy,  notwithftanding  the  cannon  and  b  mb* 
batteries  a  ricochet ,  and  the  fire  of  the  cavaliers  of  the  trenches, 
ihould  obftinately  continue  in  the  re-entering  places  of  arms 
of  the  covert- way;  in  order  to  compel  them  to  remove,  bat¬ 
teries  for  throwing  of  hones  are  railed  overagaiult  thole  places 
of  arms  :  and  with  this  view,  as  fi-on  2s  the  lodgment  of 
the  glacis  is  brought  within  one  lial  or  two  thirds  of  the 
branches  of  the  covert- way,  on  both  Tides  of  the  re-entering 
anrde,  a  fap  is  carried  on  oppofite  to  the  place  of  arms;  and 
on  this  fao  batteries  for  throwing  Hones  are  ere&ed,  as  may 
be  feeii  in  V  r,  Plate  DXXXIII.  Tig.  6.  Thefe  batteries  being 
finiftied  and  ready  to  play,  they  difeharge  a  fhower  of  Hones 
into  the  place  of  arms  (tig.  6.),  which  will  not  fuller  the 
enemy  to  maintain  themfelves  there  any  longer.  The  lodg¬ 
ment-  continues  to  advance  ;  and  as  loon  as  the  enemy  is 
driven  from  the  place  of  arms,  it  is  continued  all  round  the 
faces  thereof.  This  lodgment  being  properly  Tnifhed,  will 
hinder  the  enemy  from  venturing  to  return  to  the  covert  - 
way  ;  and  of  courfe  will  fecure  the  pofTetfion  of  it  to  the 
befiegers.  Thefe  lodgments  are- made  with  gabions  and  raf- 
cincs-;  the  gabions  are  filled  with  earth,  fsfeines  are  put  over 
them,  and  the  whole  is  covered  with  earth  ;  they  fink  into 
the  glacis  as  deep  as  is  requifite  to  be  covered  again  It  the 
fire  of  the  place. 

In  the  whole  of  this  account  we  have  not  made  ufe 
of  mines  ;  becaufe  we  were  willing  that  the  defeription  of 
the  works,  which  are  carried  on  "from  the  third  parallel, 
in  order  to  become  mailers  of  the  covert-way,  Humid  be 
as  plain  as  poffible.  This  omifiion  we  (ball  now  fupply, 
by  making  mention  of  the  principal  difficulties  occafioned 
by  mines,  in  endeavouring  to  drive  the  enemy  from  the 
covert- way. 

Without  mines  the  enemy  would  find  it  very  difficult 
to  retard  the  works  we  have  been  defcribmg ;  becaufc  the 
ricochet  batteries  muH  gall  them  exceffively,  and  break  up 
their  defences,  fo  as  to  deprive  them  of  all  (belter  :  but  they 
may  have  fome  refource  left  in  works  under  ground,  where 
their  miners  can  proceed  with  more  fafety  ;  while  tliofe  ot 
the  befiegers,  not  having  the  fame  knowledge  of  the  ground, 
can  only  grope  in  the  dark  ;  fo  that  it  is  altogether  a  mere 
chance  if  they  find  out  the  enemy’s  galleries,  and  fucceed 
fo  as  to  defiroy  them.  If  information  is  received  that  the 
glacis  is  countermined,  there  can  be  no  manner  of  doubt 
but  the  enemy  will  avail  themfelves  of  their  countermines, 
to  carry  branches  forward  into  the  field  ;  and  then  to  avoid, 
as  much  as  poffible,  the  mifehief  that  may  be  done  by  thofe 
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fubterraneous  fires,  in  the  third  parallel  Ihafts  ®r  pits  arc  S.tge,.. 

funk  »8  or  2w  feet  deep,  if  the  ground  will  permit,  in  order  v"" 

to  get  below  the  galleries  of  the  befieged  :  and  horn  thence 
galleries  are  carried  on  towards  the  covert-way,  to  meet  with 
thofe  of  the  enemy,  by  boring  the  earth  with  a  long. iron 
needle  or  augre,  to  find  them  out.  If  they  are  found  un¬ 
derneath,  an  oDenmg  is-  made  down  mU»>  them,  and  fhel.s  . 
are  thrown  m,  to  drive  away  tne  enemy  and  to  luin  their 
galicry.  If,  on  the  contrary,  they  are  found  above  them, 
a  fmall  mine  mud  be  fprung  to  break  them  :  but  if  none 
of  the  enemy’s  galleries  can  be  found,  in  that  cafe  branches 
mull  be  carried  to  the  right  and  left ;  at  the  end  of  \\ hic.i 
are  ma  ;e  finall  chambers,  to  (hake  the  neighbouring  ground, 
which  can  hardly  mifs  defiroyirg  the  galleries  and  chambers 

of  the  befieged.  . 

Not  with  Handing  all  the  care  that  can  be  tarten  in  this 
cafe,  it  is  not  to  be  prefumed  that  the  mines  of  the  befieged 
under  the  glacis  ihouli  be  rendered  abfoluUiy  ineffectual ; 
but  as  loon  as  any  of  them  are  fprung,  workmen  are  imme¬ 
diately  fent  to  make  a  lodgment  in  the  pits.  In  fome 
grounds,  the  mines  of  the  befieged  may  be  fpoilcd,  by  let- 
tin  or  in  a  brook  or  rivulet  into  the  galleries ;  for  which  pur¬ 
pose  you  have  only  to  dig  pits  in  the  neL  hbourho' d,  and 
let  the  water  run  in.  The  expedient  was  made  ufe  of  at 
the  fieoc  of  Turin  in  1 7  ,6,  whereby  a  great  many  minea 
of  the  befieged  were  rendered  uftlefs. 

The  enemy  fnould  have  mines  placed,  to  hinder  the  lodg¬ 
ment  on  the  head  o;  the  glacis,  within  four  or  five  fathoms  ot 
the  palifades  of  the  covert- way  ;  to  the  end  that  in  ipringing* 
them  the  palifades  may  not  be  hurt,  but  that  they  may  b^ 
under  the  lodgment  which  the  befiegers  make  there.  When 
they  have  fprung  the  mines,  they  make  lodgments  in  them 
and  the  befiegers  like  wife  on  their  part  fpring  mines,  with 
a  view  to  defiroy  the  palilades  ;  but  nothing  that  is  not 
very  general  can  be  laid  on  this  lort  of  conteHs.  They  de¬ 
pend  on  the  lunation  of  the  ground,  and  upon  the  capacity 
and  undemanding  of  thefe  who  attack,  and  thofe  who  ue- 
fend  the  place. 

Btfore  we  made  mention  of  mines,  we  fuppofed,  when 
treating-  of  the  lodgment  on  the  top  of  the  glacis,  that  the. 
fire  the  cavaliers  ot  the  trenches,  together  with  the  can¬ 
non  and  ricochet  bomb-batteries,  had  obliged  the  enemy  to 
quit  the  covert- way ;  but  if,  notwithftanding  thefe  fires,  they 
Ihould  obfiinately  continue  in  the  places  of  arms  and  behind, 
the  travel fes,  the  way  to  drive  them  entirely  from  thence,, 
and  to  make  the  lodgment  we  have  been  (peaking  of  upon 
the  glacis,  is  as  follows. 

Whether  the  enemy  has  fprung  a  mine  near  the  faliant 
angle  of  the  covert- way,  or  the  befie  ;ed  have  blown  up  fome 
of  the  palifades  near  it,  as  loon  as  the  mine  is  fprung,  work¬ 
men  muH  be  fent  to  the  excavation  ;  where  they  are  to  co¬ 
ver  themfelves  with  all  poffible  expedition,  and' after  wards* 
to  extend  their  lodgment  in  the  covert-way  on  both  fides  of 
its  faliant  angle. 

The  double  trench,  or  the  double  fap  on  the  ridge  of  the. 
glacis,  muH  be  made  to  communicate  with  t hi  lodgment, 
in  order  to  be  able  to  fufiain  it  if  there  fhould  be  oceafion, 
and  to  communicate  with  it  more  fafely.  Particular  care 
muft  be  taken  to  cover  the  extremities,  ol  it,  that  is,  to  make 
traverfes  everywhere,  in  order  to  be  fiieltered  from  the  fire 
of  the  other  parts  of  the  covert- way,  where  the  enemy  ftill 
maintain  themfelves. 

When  this  lodgment  is  extended  to  the  firH  traverfes  of 
the  covert-way,  if  the  enemy  keep  their  ground  behind  it, 
as  there  can  be  but  few  under  cover  there,  confidering  the 
fpace  they  have  to  occupy,  a  company  of  grenadiers  muft 
make,  a  briflc  attack  to  drive  them  away  :  this  done,  fome 
of  thofe  grenadiers  fhould  endeavour  to  find  out  in  the  part 

abandoned 
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Ox  Sieges,  abandoned  By  the  'enemy  the  entrance  into  the  mine,  and 
w— y— w  Saucisson  ;  and  upon  finding  it,  as  there  is  great  pro¬ 

bability  that  they  will,  they  are  to  cut  it  off,  and  thereby 
Tender  the  mine  ufelefs.  Workmen  may  be  likewife  lent 
into  the  pafiage  round  the  traverfe,  and  there  make  a  frnall 
lodgment,  which  will  be  the  lafell  that  can  be  contrived 
when  the  enemy  is  fo  very  near.  After  this  ari  entrance  is  to 
be  dug  in  the  covert-way  oppofite  thofe  traverfes,  and  conti¬ 
nued  towards  the  bank  of  the  ditch,  under  cover  of  the  tra¬ 
verfe  ;  then  a  fap  is  to  be  made  from  each  of  the  extremi¬ 
ties  of  this  pafiage,  that  is,  near  the  border  of  the  counter- 
fcarp  ;  which  are  to  be  carried  along  the  rounding  of  the 
counterfcarp  towards  the  middle,  where  they  are  to  meet. 
This  lodgment  mull  be  made  very  deep,  that  it  may  be  no 
hinderance  to  that  on  the  head  of  the  glacis;  and  it  is  to  be 
managed  fo  as  to  leave  between  it  and  the  border  of  the 
•ditch  a  breadth  of  earth  fnfficient  to"  reffitt  the  cannon  of 
the  flanks  and  the  curtain.  This  lodgment  mull  be  alfo 
covered  with  blinds,  to  prevent  the  effefct  of  the  grenades  ; 
and  it  is  of  great  ufe  towards  an  opening  into  the  ditch. 

During  the  whole  time  that  the  befiegers  are  working 
upon  this  lodgment  in  the  interior  part  of  the  covert  -way, 
they  are  to  continue  the  lodgment  on  the  top  of  the  glacis, 
as  far  as  the  le- entering  places  of  arms  ;  from  -whence  the 
enemy  may  be  driven  by  ordering  a  few  companies  of  gre¬ 
nadiers  to  attack  them,  fuppoflng  they  fhould  be  fo  obftinate 
as  to  continue  there,  notwithilasding  the  fire  of  the  ricochet 
batteries,  and  of  the  fhells  and  ftones.  As  foon  as  the  enemy 
have  entirely  withdrawn  themfclves,  a  lodgment  mull  be 
made  there,  as  we  have  already  mentioned. 

$12.  Attack  of  the  Covert-way  /word  in  hand. 

There  is  another  method  of  driving  the  enemy  out  of 
the  covert-way,  more  expeditious  indeed,  but  at  the  fame 
time  more  bloody,  more  precarious,  and  infinitely  lefs  fkil- 
ful.  This  confifls  in  making  a  fudden  attack  on  the  whole 
front  of  the  covert- way,  in  driving  the  enemy  from  thence 
by  main  force,  and  afterwards  making  good  a  lodgment. 

There  may  be  circumllances  that  fhall  abfolutely  require 
this  method  of  attacking  the  covert-way  ;  as  when  there  is 
no  poflibility  of  ereding  ricochet  batteries  to  fire  at  it9 
%  branches,  nor  at  the  faces  of  the  works  in  the  front  of  the 
attack ;  or  when  it  is  prefumed  that  the  enemy  are  not  in 
a  condition  to  withftand  an  attack  of  this  fort  ;  or,  in  line, 
when  it  is  thought  expedient  to  run  any  hazard  in  order  to 
be  makers  of  the  covert-way  a  few  days  fooner  :  on  fuch 
occafions  it  is  ufual  to  take  this  method  of  attacking  it, 
which  is  conduced  thus  : 

When  the  refolution  is  taken  to  attack  the  covert-way 
fvvord  in  hand,  the  third  parallel  fhould  be  made  to  advance 
as  near  as  poflible  to  the  glacis  ;  and  the  more  forward  it  is 
brought,  the  fafer  the  attack.  All  along  this  parallel  ban¬ 
quettes  are  to  be  made,  flep-fafhion,  to  the  top  of  its  para- 
TMate  pet,  that  the  troops  defigned  for  the  attack  may  pafs  over 
IQXXXf.  it  with  eafe.  At  the  back  of  this  line,  and  in  the  very 
4#  line  it  fell,  a  great  quantity  of  materials,  as  tools,  gabions, 
fafeines,  fand-bags,  &c.  mull  be  got  ready,  that  nothing 
may  be  wanting  to  make  the  lodgment  with  alL  expedition, 
after  driving  the  enemy  out  of  the  covert-way.  A  ftrong 
party  of  grenadiers  is  ordered,  and  placed  along  the  third 
parallel,  four  or  fix  deep,  and  the  workmen  behind  them  on 
the  back  of  this  parallel  with  their  tools,  gabions,  fafeines, 

See ,  Care,  moreover,  is  taken?  that  all  the  other  parts  of 
the  trenches  be  veil  furnilhed  with  troops  to  fupport  the 
grenadiers,  if  there  fhould  be  occafion  ;  and  to  fire  at  the 
enemy's  defences  wherever  they  appear:  the  grenadiers  muit 
alfo  be  provided  with  hatchets,  to  cut  down  the  paiifades  of 
the  co vert- way* 
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The  guns  and  mortar's  muft  be  ordered  to  be  ready  to  Of 
fupport  the  attack  with  their  whole  fire.  w 

A  lignal  is  to  be  agreed  on  for  all  the  trooos  that  are  to 
commence  the  attack,  to  move  at  the  fame  time,  and  to  fall 
noon  the  enemy.  [  his  fign&l  is  to  confift  in  firing  a  cer¬ 
tain  number  of  cannon,  or  a  certain  number  of  bombs,  and 
at  the  lafl  cannon-fliot,  or  at  the  lull  bomb,  the  troops  arc 
to  move. 

The  fignal  being  given,  all  the  troops  of  the  third  parallel 
are  to  move  at  the  fame  time,  and  to  pais  quickly  over  the 
parapet  of  the  parallel,  and  to  march  diredly  to  the  covert¬ 
way  ;  which  they  enter  either  through  the  fally-ports  or 
pafiages.  made  by  the  guns,  ©r  elfe  the  grenadiers  cut  down 
the  paiifades  with  their  hatchets.  As  foon  as  they  have 
entered,  .they  charge  the  enemy  vigoroufly  ;  and  when  they 
have  obliged  them  to  abandon  fome  of  the  angles,  the  en¬ 
gineers  fet  the  workmen  about  making  a  lodgment  on  the 
ridge  of  the  glacis,  oppofite  to  that  part  of  the  covert-way 
winch  the  enemy  have  abandoned,  and  within  three  fathoms 
of  the  i nil d e  of  it.  This  lodgment,  as  we  have  obferved, 
is  made  with  gabions,  which  workmen  lay  on  the  glacis  on 
the  fide  of  one  another.  The  joints  are  covered  with  fand- 
bags,  or  with  fap-faggots.  Thefe  gabions  are  filled  with 
earth  and  covered  with  fafeines  ;  and  a-top  of  all  you  are  to 
throw  earth  taken  out  of  the  glacis,  by  digging  and  widen¬ 
ing  the  lodgment ;  and  of  this  a  parapet  is  raffed  to  fcreeri 
the  troops  as  quick  as  poflible  from  the  dired  Are  of  the 
place,  and  traverfes  are  to  be  made  everywhere  to  prevent  the 
enfilades,  as  may  be  feen  in  Plate  DXXXIII.  fig.  5.  While 
this  is  doing,  the  batteries  of  the  trenches  are  to  fire  incef- 
fantly  upon  the  defences  of  the  place,  in  order  to  difturb 
the  enemy,  and  to  abate  as  much  as  poflible  the  brifknefs  of 
their  fire  upon  the  workmen  and  the  lodgment. 

When  the  troops  employed  in  the  attack  have  driven  the 
enemy  from  the  covert-way,  or  from  their  places  of  arms, 
they  retire  behind  the  lodgment,  where  they  kneel  down  till 
it  is  in  a  condition  to  cover  them.  Sometimes  it  fhall  hap. 
pen  that  the  enemy,  who  was  fuppofed  to  have  been  driven 
from  the  covert- way,  will  return  to  the  charge,  and  oblige 
the  befiegers  to  renew  the  attack,  by  overthrowing  the  lodg¬ 
ment  and  falling  upon  the  troops  unawares.  This  attack 
may  be  renewed  feveral  times,  and  vigoroufly  difputed,  when 
there  happens  to  be  a  ftrong  gariifon.  In  this  cafe  the  be¬ 
fiegers  muit  exert  their  bravery,  and  refolutely  encounter 
every  obflacle  raifed  by  the  enemy. 

It  muft  be  allowed  that  this  manner  of  attacking  is  very 
bloody:  for  the  befiegers  piuft  move  aim  ok  the  whole  breadth 
the  glacis  uncovered  and  expofed  to  the  whole  fire  of  the 
place.  It  is  indeed  in  every  refped  fo  inferior  to  the  ror- 
mer,  that,  according  to  M.  Vauban,  it  never  fhould  be  at¬ 
tempted  but  for  the  moft  eflential  reafons.  Night  is  the 
bed  time  for  it,  becaufe  the  befiegers  are  lefs  feen  from  the 
place,  and  of  courfe  the  fire  of  the  befieged  is  lefs  danger¬ 
ous  :  yet  there  are  generals  who  undertake  it  by  day. 
There  is  nothing  fettled  in  regard  to  this  article  ;  they  are 
at  liberty  to  ad  as  they  judge  mod  proper,  according  to  the 
circumitances  of  time  and  place. 

$  1 3*  Of  Batteries  on  the  C overt  -way. 

When  the  enemy  are  entirely  driven  out  of  the  covert¬ 
way,  the  next  thing  to  be  done  is  the  eieding  of  bat¬ 
teries,  in  order  to  ruin  the  defences  of  the  place,  and  to 
make  a  breach. 

As  it  is  neceffary  for  the  befiegers  to  make  themfelves  ma¬ 
kers  of  the  halfanoon  C  (Plate  DXXXIIL  kg.  6.)  before 
they  can  come  to  the  body  of  the  place,  which  is  flanked  or 
defended  by  part  of  the  faces  of  the  baftions  A  and  B  op¬ 
pofite  to  its  ditch  ;  they  mud  begin  with  erediiig  batterie® 
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of  Sieges,  on  the  covert  way  oppofite  thdfe  part?.  They  are  marked 
on  the  plan  ey  e.  Batteries  mu  ft  be  alfo  ere&ed  to  make  a 
breach  in  the  half-moon.  But  before  they  are  ere&td,  it 
will  be  proper  to  confider  what  p?.rt  of  the  face  of  the  halt- 
moon  is  to  be  attacked  ;  or,  which  is  the  fame  thing,  what 
part  the  half-moon  is  to  be  entered.  It  mull  not  be  at  its 
flanked  angle,  becaufe  an  opening  towards  the  point  would 
not  afford  a  fufficient  fpace  to  make  a  lodgment  able  to 
with  Hand  the  enemy,  and  moreover  the  troop3  would  be 
feen  in  their  paffage  by  the  two  faces  of  the  baft  ion?  by 
which  its  flanked  angle  is  defended.  The  moil  favourable 
pafiage  is  towards  the  third  part  of  its  face,  reckoning  from 
its  ftanked  angle  ;  becaufe  by  battering  at  the  fame  time 
the  two  faces  near  this  part,  the  whole  point  of  the  half¬ 
moon  may  be  deftroyed,  and  a  large  opening  made  there 
eafier  than  anywhere  elfe.  Thus  the  batteries  for  making 
a  breach  in  the  half- moon  C  will  be  placed  in  d  and  dy  and 
will  oecupy  almoft  the  third  part  of  each  of  the  faces  of  the 
half- moo ii  from  it3  flanked  angle.  Thefe  batteries  are  each 
to  confill  of  four  or  five  pieces  of  cannon. 

When  the  faces  of  the  baftions  A  and  B  are  well  enfi¬ 
laded  by  the  ricoehet  batteries,  there  will  be  no  oecafion 
for  the  batteries  e  and  c  ,•  for  thofe  which  are  to  batter  the 
half-moon  in  breach  will  be  fufficient  ;  and  after  it  is  taken, 
if  there  is  any  neceflity  for  raining  the  faces  of  the  baftions 
A  and  B,  you  may  make  ufe  of  the  batteries  d  and  dy  by 
placing  them  in  e,  e.  Batteries  muft  alfo  be  ere&ed  to  ruin 
the  ^flanks  of  the  demi-baftions  in  the  front  of  the  attack. 
It  is  evident  that  they  cannot  be  plaeed  but  in  iy  /,  on  the 
covert-way  oppofite  to  them.  They  ought  alfo  to  eontain 
as  gftat  a  number  of  guns  as  the  fpace  of  ground  will 
permit. 

For  the  fame  reafon  that  batteries  have  been  ere&ed  to 
make  a  breach  in  the  half  moon,  oppofite  the  third  part  of 
the  face  joining  to  its  flanked  angle,  thofe  alfo  are  to  be 
ere&ed  which  are  to  make  a  breach  in  the  baftions  ;  they 
are  marked  by  hy  and  are  each  of  feven  or  eight  pieces  of 
cannon.  Batteries  are  likewife  ere&ed  to  ruin  the  flanks 
of  the  demi-baftions  bordering  upon  thofe  of  the  front  at¬ 
tacked,  in  order  to  favour  the  pipage  over  the  diteh  wliieh 
is  made  on  the  fide,  upon  a  fuppofition  that  the  baftion  is 
entered  at  -both  faees,  as  we  fuppofe  in  this  example.  The 
attacking  both  faces  of  the  baftion  leaders  the  taking  of  it 
more  certain  and  eafy  ;  but,  generally  fpeaking,  it  is  looked 
upon  as  fufficient  to  make  only  a  breaeh  in  the  face  of  the 
eaith  of  tire  demi-baftions  towards  the  front  attacked. 

Belides  all  thefe  batteries,  others  are  ere&ed  in  the  re- 
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entering  places  of  arms  of  the  eovert-way,  as  in  and  in  k; 
they  lerve  to  batter  the  tenaflle  when  there  is  one,  the  cur¬ 
tain,  and  the  faces  of  the  baftions,  &c.  Sometimes  they  me 
of  mortars  for  throwing  of  (tones. 

All  thefe  batteries  fhould  have  24  pounders  ;  fometimes 
larger  pieces  are  ufed,  efpecially  when  there  is  any  work  of 
extraordinary  ftrength  and  fclidity  to  be  demoliflied. 

I  hey  are  all  to  be  placed  on  the  parapet  of  the  covert¬ 
way  ;  and  the  outfide  of  their  epaulement  is  to  graze  the 
infide  of  the  covert  way.  It  is  in  order  to  have  room  e 
nough  for  this  epaulement,  that  the  lodgment  is  made  on 
the  ridge  of  the  glacis  at  the  diftance  of  three  fathoms  from 
the  infide  of  the  covert- way. 

.  The  orily  eflential  thing  to  be  obferved  in  thefe  batteries, 
is  to  open  their  embrafnrcs,  fo  that  they  /hall  perfe&ly  dif- 

?aft  the  Flace  t},ey  arc  to  Matter,  and  have 
a  iutticieni  floping  from  the  back  to  the  fore  part,  to  fire 
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as  low  as  the  bottom  of  the  revete merits  (c),  which  they  Of  siege*, 
are  intended  to  deftroy.  It  is  alfo  proper  to  prevent  the 
enemy’s  blowing.  them  up  with  mines  :  for  this  end  it  will 
be  requifite  to  dig  wells  deep  enough  round  the  batteries, 
fo  as  to  be  fuie  of  being  lower  than  the  enemy,  and  to 
make  fmall  galleries  round  the  batteries,  in  order  to  dis¬ 
cover  the  branches  the  enemy  have  underneath  to  blow 
them  up. 

As  the  conftru&ion  of  this  fort  of  batteries  is  very  dan¬ 
gerous,  being  abfolutely  to  be  made  under  the  fire  of  the 
rampart  of  the  place,  they  are  fometimes  mafked  ;  that  is, 
before  the  part  where  they  are  ere&ed,  fand-bags  or  fome 
other  materials  are  placed,  with  a  view  to  fhelter  the  work¬ 
men  from  the  enemy. 

In  order  to  batter  in  breach,  all  the  guns  fhould  fire  to¬ 
gether,  and  towards  the  fame  part.  "They  fhould  fire  as 
low  as  they  can,  and  continue  to  batter  the  fame  part,  till 
the  earth  ot  the  rampart  behind  the  revetement  begins 
to  fall,  which  is  a  fign  that  the  revetement  is  entirely  de¬ 
ftroyed.  This  united  firing,  repeated  in  this  manner  a- 
gainfl  the  fame  place,  is  produ&ive  of  a  much  better  ef- 
fe&  than  if  the  guns  were  to  be  fired  one  after  the  other ; 
for  not  only  a  greater  quantity  of  the  wall  is  fhaken  at 
the  fame  time,  but,  moreover,  the  fhaking  is  far  more  cort- 
fiderable. 

$  H*  Qf  the  defee nty  and paffage  over  the  Ditch  of  the  Half- 
moon . 

While  the  batteries  on  the  eovert-way  are  ere&tng,  pre¬ 
parations  are  made  for  the  defeentand  paffage  over  the  diteh 
of  the  half  moon. 

j.  he  ditches  are  cither  dry,  or  filled  with  water,  which  may 
be  either  ftagnated,  or  running;  and  even  into  dry  ditches 
the  enemy  may  let  in  water,  only  opening  the  fluices  by 
which  it  is  withheld.  Each  of  thefe  forts  of  ditches  requires 
a  different  manner  of  paffing. 

Firft  of  all,  if  the  ditch  be  dry,  and  very  deep,  as  from 
25  to  30  feet,  the  delcent  may  be  made  by  one  or  feverai 
fubterraneous  galleries,  paffing  under  the  covert- way,  and 
terminating  at  the  bottom  of  the  ditch  :  the  entrance  is  to 
begin  about  the  middle  of  the  glacis.  Thefe  galleries  are 
made  like  thofe  of  miners,  and  the  earth  is  flip  ported  by- 
boards  and  timber  frames.  They  are  dire&ed  in  fuch  a  man¬ 
ner,  that  the  opening  in  the  ditch  (hall  be  oppofite  to  that 
part  of  the  breach  where  the  paffage  is  intended. 

As  this  gallery  is  nude  Hoping,  the  bufinefs  is  to  have 


fome  rule  for  dire&ing  the 


lope,  fo  as  to  prevent  its  being 


too  fmad  or  too  great :  too  Imiall,  if  it  terminated  above 
tne  bottom  of  the  ditch  ;  and  too  great,  if  it  terminated 
below  it. 

'Die  following  is  a  mod  Ample  way  to  find  it  out  :  Firft 
of  all,  it  is  requifite  to  take  the  depth  of  the  ditch  ;  which 
is  done  by  letting  fall  a  plummet,  with  a  firing  tied  to  it, 
from  the  border  of  the  covert- way  to  the  bottom  of  the 
oitch.  It  is  requifite  alfo  to  know  the  diftance  from  the 
entrance  of  the  gallery  to  the  border  of  the  covert-way; 
which  may  be  eafily  me? fured  thus :  SupDofe  the  depth  of 
the  diteh  is  30  feet,  and  that  the  diftance  from  the  entrance 
of  tne  gallery  to  the  border  of  the  ditch  is  90  feet,  then  bv 
advancing  fix  Jeet  towards  the  counter !c?.ru,  the  Hope  mult: 
fink  two;  that  is,  there  muft  be  always  the  fame  propor¬ 
tion  between  the  length  of  the  paftage  made  to  approach 
trie  counterfcarp  and  the  depth  of  the  ilope,  tween  the 
diftance  from  the  entrance  of  the  gallery  nhe  border  of 
5  F  the 


ventiirom  lolSi^Stoui  dS  ^  buUt  00  the  Mltfide  of  die  ra®Psr‘  parapet,  to  fupport  the  cart*,  r.nd  pre- 
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Of  Sieges,  the  counterfcarp  and  the  depth  of  the  ditch  :  fo  that  if  the 

Vj  if*’— diftance  from  the  entrance  of  the  gallery  to  the  border  of 
the  counterfcarp  is  four  times  as  much  as  the  depth  of  the 
ditch;  then  for  every  four  feet  advanced  horizontally  towards 
the  ditch,  there  muft  be  one  funk  perpendicularly,  <Scc.  When 
the  ditch  is  not  deep,  as  of  1 2  or  1 5  feet  deep,  inllead  of  a 
gallery  under  ground,  the  defcent  is  made  by  a  flip  only, 
which  cuts  the  parapet  of  the  covert-way,  and  links  therein 
as  deep  as  is  neceffary  for  the  defcent  to  terminate  at  the 
bottom  of  the  ditch.  This  fap  muft  begin  at  the  lodgment 
on  the  ridge  of  the  glacis  ;  it  is  ft  cured  on  both  Tides  with 
blinds,  to  fupoort  the  earth,  and  it  muft  have  a  good  eoaule- 
ment  on  the  fide  expoied  to  the  place.  Above  it  is  covered 
with  fafeines  and  with  earth,  to  avoid  the  fh  ell-  ft  ones  and 
grenades  that  may  be  thrown  in  by  the  enemy.  Upon  ad¬ 
vancing  to  the  foot  of  the  counterfcarp,  an  entrance  is  made 
into  the  ditch.  There  are  generally  two  or  three  defeents 
made  for  the  fame  paflage  of  the  ditch,  near  enough  to  flip- 
port  each  other  for  greater  fafety. 

It  is  in  the  paflage  of  the  dry  ditch  that  the  enemy  has 
the  advantage  in  making. ufe  of  vaiious  artifices  to  retard  it. 
In  thefe  they  are  chiefly  affiled  by  their  miners,,  who  blow 
up  the  faps  by  means  of  fmall  mines,  and  fally  out  at  the 
fame  time,  negle&ing  nothing  that  can  delay  the  progrefs 
of  the  work.  They  may  likeu  ife  order  1 2  foldiers  to  fall 
at  once  upon  the  head  of  the  fap  :  this  number  is  fufficient 
to  drive  away  the  Tappers,  and  to  do  lome  damage  to  that 
work.  A  few  companies  of  grenadiers  lhould  be  placed 
near  at  hand,  to  attack  thefe  men  as  foon  as  they  appear  ; 
and  the  cannon  muft  be, kept  continually  firing  againft  every 
part,  from  whence  the  enemy  may  poflibly  fally  oat.  As 
the  batteries  of  the  covert-way  command  all  their  communi¬ 
cations,  they  may  deftroy  them,  or  at  leaft  render  them  very 
dangerous. 

In  order  to  prote&  the  fap  at  the  bottom  of  the  ditch, 
the  befiegers  may  likewife  make  ufe  of  a  kind  of  fmall  gal¬ 
leries  behind  the  counterfcarp,  near  the  place  where  the  en¬ 
trance  is  effe&ed  ;  and  they  may  pierce  fomc  loop-holes, 
from  whence  the  enemy  may  be  fired  at,  and  a  check  put 
to  their  Tallies,'  at  leaft  by  day  :  and  in  regard  to  night,  the 
befieged  ought  to  be  more  circumfpe&  than  by  day,  fince 
they  can  neither  fee  the  difpolitions  nor  the  troops  that  are 
ordered  into  the  ditch  to  fupport  the  Tappers  ;  fo  that  they 
can  only  raife  a  falfe  alarm,  without  doing  any  great  mif- 
chief.  Yet  we  muft  obferve,  that  this  paflage  can  be  made 
only  fo  far  as  it  is  prote&ed  by  the  battery  placed  on  the 
ridge  ot  the  parapet  of  the  covert-way  oppofite  the  ditch  : 
for  as  the  cannon  of  this  battery  keeps,  continually  playing 
againft  the  defences  of  this  ditch,  they  muft  ruin  them  of 
courfe,  and  deftroy  their  parapet,  to  that  the  enemy  {hall 
no  longer  be  able  to  keep  any  Cannon  there  ;  the  confe- 
quence  of  which  will  be,  that  the  befiegers  have  only  to 
fereen  themfelvcs  from  mu/ket-{hot,  which  is  an  eafy  matter. 

The  paflage  of  the  ditch  is  made  on  each  fide  of  the 
faces  of  the  half- moon,  as  may  be  feen  in  m,  w,  fig.  6. 
Plate  DXXXIII. 


If  the  ditch  is  full  of  Handing  water,  and  the  furface  of 
it  be  raifed  to  three,  four,  or  five  feet,  below  the  upper  bor¬ 
der  of  the  counterfcarp,  the  defcent  will  be  erJier  ;  bccaufe 
as  the  fteps  are  to  have  but  a  very  fmall  Hope,  they  may 
begin  nearer  the  border  of  the  ditch,  as  in  the  lodgment  on 
the  ridge  of  the  glacis,  and  be  directed  in  fuch  a  manner  as 
to  terminate  at  the  furface  of  the  water.  They  arc  to  be 
covered  on  the  fide  expofed  to  the  place,  and  (trongly  fecu- 
red  with  blinds,  placed  within  five  or  fix  feet  of  each  other. 
Blinds  are  likewife  to  be  laid  over  the  defcent,  which  is  to 
be  covered  with  lalcines,  and  thele  with  earth,  to  prevent 
the  enemy  from  felting  them  on  fire. 


R.  Part  IV. 

In  order  to  pafs  this  ditch,  a  bridge  muft  be  made  with  Of  siege*, 
falcines ;  for  which  end,  after  breaking  the  counterfcarp,  a  * 

number  of  men,  fufficient  to  occupy  the  whole  length  of 
the  defcent,  are  ranged  at  the  diftance  of  two  feet  from  each 
other :  thefe  men  muft  be  covered  by  the  parapet,  and 
to  forward  the  fafeines  from  hand  to  hand,  from  the  head 
of  the  paflage  to  the  opening  into  the  ditch.  The  Tapper  in 
this  part  (for  all  thefe  works  relate  to  the  tappers)  will 
throw  them  into  the  ditch,  in  order  to  make  an  epanlemenfe 
or  covering  011  that  fide  of  the  town  which  looks  towards 
the  paflage. 

A$  foon  as  he  has  flung  in  a  fufficient  number  of  fafcine3 
to  fhelter  himfelf,  and  to  advance  a  few  paces  into  the 
ditch,  he  muft  throw  a  great  number  of  them  into  the  paf- 
fage,  in  order  to  fill  the  ditch  up  entirely  in  that  part. — 

They  arc  laid  different  ways,  and  ranged  in  different  beds  ; 
which  are  covered  with  earth,  in  order  to  make  them  fink 
to  the  bottom.  All  thefe  different  beds  of  fafeines  muft  be 
fixed  with  long  flakes,  that  they  may  keep  clofer  together  : 
and  as  the  work  advances,  the  parapet  muft  be  puflied  for¬ 
ward,  otherwife  it  would  be  impoffible  to  effedf  the  paflage 
without  the  utmoft  danger. 

When  the  paflage  is  commanded,  or  fired  into  from  the 
oppofite  parapet  of  the  place,  or  from  any  other  part,  the 
foremoft  men  mult  be  covered  with  a  great  heap  of  fafeines, 
or  by  fome  other  contrivance  ;  but  whatever  cover  it  be,  in 
that  cafe  the  paflage  of  the  ditch  is  extremely  difficult  and 
dangerous. 

After  what  has  been  faid  concerning  the  paflage  of  diy 
ditches,  and  thofe  which  are  full  of  Handing  water,  it  re¬ 
mains  to  take  notice  of  thofe  which  are  full  of  running  wa¬ 
ter,  and  thofe  that  are  dry  but  may  be  filled  at  any  time 
with  water.  Thefe  forts  of  ditches  are  extremely  difficult 
to  pafs,  unlefs  the  current  can  be  turned  and  made  to  take 
a  different  courfe  from  that  which  carries  it  to  the  town 
ditches,  or  unlefs  the  befiegers  can  contrive  to  break  down 
the  fluices  which  keep  up  the  water  referved  by  the  enemy 
for  filling  the  ditch. 

A  great  deal  might  be  faid,  were  we  to  enter  into  the 
whole  detail  of  the  works  neceflary  for  palling  thefe  forts  of 
ditches  ;  we  fhall  only  touch  upon  the  fubjeil. 

Snppofing  the  ditches  to  be  filled  with  running  water, 
or  with  a  river,  the  channel  of  which  can  be  diverted  no 
other  way,  which  is  called  draining  the  ditch ,  it  will  be  re- 
quifite  then,  generally  fpeaking,  to  throw  into  the  ditch  a 
large  quantity  of  fafeines,  loaded  -with  earth  and  Hones,  fa¬ 
ttened  together  with  long  Hake?:  thus  the  paflage  is  to  be 
puflied  on,  till  the  ditch  is  con  trailed  to  the  breadth  of  20 
or  30  feet ;  and  then  fmall  beams  maybe  laid  acrofs,  to  join 
the  bridge  of  fafeines  to  the  rubbifli  of  the  breach.  The 
filling  up,  and  confequently  the  paflage  of  the  ditch,  may 
be  alfo  forwarded,  by  ordering  the  miners  to  advance  to  the 
rubbifh,  and  to  fpring  a  mine,  in  order  to  blow  up  part  of 
the  revetement  of  the  work  into  the  ditch. 

Should  the  enemy  happen  to  have  refervoirs  of  water 
which  they  may  open,  and  thereby  deftroy  the  lodgments 
in  the  ditch  when  they  are  no  longer  to  make  a  ftand  there, 
the  befiegers  muft  endeavour  during  the  fiege  to  deftroy  the 
fluices,  that  is,  the  Hone- work  or  timber  that  ferves  to  keep 
up  the  water.  This  may  be  done  by  throwing  a  great 
number  of  bombs  towards  that  part  where  the  fluices  are 
known  to  be  ficuated  ;  if  they  fhould  be  broke  down  by  that 
means,  then  the  water  will  have  a  free  current ;  and  alter  it 
lias  run  off,  the  paflage  of  the  ditch  muft  be  attempted  in 
the  fame  manner  as  if  it  was  Handing  water;  if  there  remains 
only  a  very  fmall  current,  a  paflage  muft  be  left  to  drain  it, 
as  was  mentioned  before. 

This  whole  operation  is  very  tedious,  difficult,  and  dan¬ 
gerous  | 
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’art  IV.  . 

|)f  Siege,  crerous ;  nay,  It  is  ImpoffiBIe  to  be  done  at  all  without  being 
— V- — ■  pvotefted  by  a  very  b rifle  firing,  not  only  from  all  the  can¬ 
non  of  the  covert-way  and  the  ricochet  batteries,  but  more¬ 
over  from  the  lodgments  on  the  glacis  and  tliofe  on  the  co¬ 
vert-way.  „  „  , 

Plates  D  XXXIV.  and  DXXXV.  will  llluftrate  all  that  we 
have  been  laying  upon  this  head,  concerning  the  defeent  and 
paflage  over  the  ditch. 

Plate  DXXXIV.  fig.  t.  exhibits  the  plan  of  the  deicent 
under  ground,  and  that  of  its  opening  into  the  dry  ditch. 
P'lo-,  2.  reprefents  the  profile  of  that  deicent  *,  the  opening 
of 'which  is  made  at  the  lower  part  of  the  ditch.  l'ig.  3. 
is  a  perfpe£tive  view  of  the  opening  of  this  defeent,  fecn 
from  the  bottom  of  the  glacis  :  and  fig.  4.  Ihovvs  in  perfpec- 
tive  the  opening  of  the  fame  defeent,  feen  fiom  the  top  o 
the  breach. 

Plate  DXXXV.  fig.  1.  is  the  plan  of  the  paflage  over  a 
wet  ditch  in  the  open  air  ;  that  is  to  fay,  the  gallery  of 
which  is  an  open  fap.  A  is  the  opening  of  it  You  fee  in 
13,  towards  its  opening,  the  blinds  that  are  laid  on  its  up¬ 
per  part,  to  fnpport  the  fafeines  with  which  it  is  covered. 
On  thefe'  blinds,  at  firft,  is  laid  a  bed  of  fafeines,  ranged  ac¬ 
cording  to  the  length  of  the  gallery  :  over  this  firft  bed  is 
laid  a  fecond,  wherein  the  fafeines  are  ranged  according  to 
the  breadth  of  the  gallery,  as  you  fee  in  B  and  C.  D  is  the 
epaulement  of  faicines,  which  covers  the  paflage  againfl  the 
fire  of  the  place,  by  which  it  is  flanked.  ^  It  is  part  of  the 


bridge  of  fafeines  ;  and  F  >  an  elevation  alfo  of  fafeines,  in¬ 
tended  to  cover  the  head  of  the  work,  and  to  fecuie  it  from 
the  immediate  fire  of  the  place.  Fig.  2.  reprefents  the  pro¬ 
file  of  this  defeent  into  the  ditch.  Fig.  3.  gives  its  opening 
feen  in  perfpective  from  the  country  ;  and  fig.  4*  opening 
into  the  ditch,  alfo  in  perfpeaive,  as  it  appears  from  the  top 
of  the  breach. 

§  15.  Of  the  attack  of  the  Ravelin,  or  Half  moon. 

The  paffage  over  the  ditch  before  the  half* moon  being 
effected  on  both  Tides,  and  a  breach  made  14  or  15  fathoms 
wide,  preparations  are  made  for  the  affault.  hor  this  pur- 
pofe  a  large  quantity  of  materials  is  collected  from  all  the 
neighbouring  lodgments.  Endeavours  are  ufeu  to  render 
the  breach  pra&icable,  by  making  the  dope  eafy.  The  can¬ 
non  continue  playing,  in  order  to  throw  down  the  parts  of 
the  revetement  that  maywbe  yet  ftanding.  Very  good  ule 
may  be  alfo  made  of  (hells  fired  point  blank  ;  for  they  ate 
tafily  buried  in  the  breach,  the  earth  of  which  nas  been  al¬ 
ready  broke  up  and  fhaken  by  the  cannon  ;  and  as  they 
tiur ft  upon  that  earth,  they  produce  the  effeCt,  as  it  were,  of 
fmall  mines.  Howitzers  may  likewife  be  ufed  with  fuccefs 
on  thefe  occafions. 

I11  order  to  render  the  breach  more  practicable,  fome  mi¬ 
ners,  or  a  ferjermt  with  a  few  grenadiers,  are  fent  to  level  it 
with  hooks.  The  fire  from  tb  *  lodgments  and  batteries  will 
hinder  the  enemy  frnm  appearing  on  their  defences  ;  or  if 
they  fhould,  they  mult  do  it  with  great  circumfpedtion,  which 
renders  their  fire  lefs  dangerous. 

If  the  enemy  have  made  any  galleries  along  the  face  of 
the  half- moon,  and  oppofite  tfie  breaches,  the  miners  may 
go  and  diicover  them,  in  order  to  ftop  them  up,  or  to  cut 
off  the  match,  or  to  drive  away  the  enemy  :  if  they  cannot 
find  them,  they  fpring  feveral  mines ;  which  being  often  re¬ 
peated,  mull  needs  occafion  forne  di (orders  in  the  galleries 
and  mines  belonging  to  the  befieged.  Every  thing  being  ready 
for  making  a  lodgment  in  the  half-moon,  that  is,  for  taking 
poffdfion  of  the  breach  ;  the  materials  being  at  hand,  in  or¬ 
der  to  be  removed  hither  with  eafe  and  expedition  ;  the  bat¬ 
teries  and  lodgments  of  the  covert-way  being  in  a  condition 
'to  lire  away  b rifely  j — a  ffignal  is  -agreed  upon  with  the  of 


A  U.  -  .  779 

cers  that  command  thofe  batteries  and  lodgments,  to  give  ( 'f 
them  notice  to  fire,  and  to  leave  off  whenever  it  is  thought 
proper.  This  fignal  is  generally  a  ft?  *  raffed  in  the  former 
cafe,  and  lowered  iu  the  latter.  All  this  being  fettle  i, 
and  the  breach,  as  we  obferved,  made  practicable,  two  or 
three  fappers  are  fent  to  the  extremity  of  the  breach  next 
to  the  place,  there  being  generally  a  kind  oi  fmall  cover  or 
cavity  in  this  part ;  there  they  begin  a  lodgment  for  them- 
(elves,  and  for  fome  more,  who  are  fent  after  them  ;  when 
there  is  room  to  receive  them,  they  make  them  mount,  and 
infenfibly  extend  the  lodgment  upon  the  top  of  the  breach ; 
and  thus  they  proceed  till  they  make  a  lodgment  towards 
the  point,  which  is  generally  called  a  magpye’s  nefl .  Vhile 
thefe  fappers  are  at  work,  the  fire  of  the  batteries  and  the 
lodgments  ceafes  ;  but  when  the  enemy  attempts  to  attack 
the  workmen  in  order  to  deftroy  their  lodgments,  they  mult 
retire  as  quick  as  poffible  ;  and  then  the  colours  being  rai¬ 
led,  the  batteries  fire  upon  them  with  the  utmoft  vivacity, 
to  oblige  them  to  quit  the  upper  part  of  the  breach.— 

Upon  this  the  colours  are  lowered,  the  fire  ceafes,  the  Tap¬ 
pers  return  to  repair  the  mifehief  that  was  done  to  their 
lodgment,  and  try  to  enlarge  and  ftrengthen  it. . 

This  way  of  proceeding  muff  be  continued  till  the  lodge¬ 
ment  is  in  a  ftate  of  defence  ;  that  is,  till  it  can  hold  a  num¬ 
ber  of  troops  fufficient  to  awe  the  enemy,  and  to  withftand 
any  attack  that  may  happen  to  be  made  againfl  it.  The 
befieged,  before  they  entirely  quit  the  half-moon,  will  fpring 
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what  m  they  have  ready  there.  As  foon  as  this  is  done,  the 
befiegers  fhould  directly  lodge  themfelves  in  the  excavations 
made  by  tliofe  mines,  or  at  leaft  fome  defence' ‘fhould  be  made 
there,  to  hold  a  few  Tappers,  and  to  forward  the  lodgments 
of  the  iiifide  of  the  work. 

The  lodgment  of  the  point  is  made  in  the  form  of  a  fmall 
arc,  the  concavity  of  which  is  turned  towards  the  place. 
Fiom  each  of  its  extremities  a  lodgment  is  carried  along  the 
faces  of  the  halt-moon,  on  the  platform  of  its  rampart,  at 
the  foot  of  its  parapet.  This  lodgment  is  funk  deep  in  the 
earth  of  the  rampart,  to  the  cud  that  the  foldiers  may  be 
the  better  coveied  againfl  the  fire  of  the  places  there  muff 
be  alfo  t raver fes  to  fecure  it  from  the  enfilades,  as  was  dpne 
in  regard  to  the  lodgment  on  the  glacis.  W  ithinlide  the 
half-moon  lodgments  are  alfo  made,  which  traverfe  the 
whole  breadth  thereof,  as  may  be  feen  in  the  half- moon  6, 
Plate  DXXXIII.  fig.  6.  They  ferve  to  command  the  com¬ 
munication  between  the  tenaille  and  the  place;  of  courfe  to 
render  that  communication  more  difficult,  and  to  hold  a 
fufficient  number  of  troops  to  refill  the  enemy,’  fhould  they 
have  any  defign  to  return  and  repoffefs  themfelves  of  the 
half-moon. 

What  we  have  been  obferving,  in  regard  to  the  attack 
of  the  half-moon,  is  only  when  the  befieger9  intend  to  take 
it  by  the  fao,  or  with  pick-axe  and  fpade :  But  fometimes 
they  go  about  it  in  a  more  expeditious  manner  :  for  when, 
the  breach  is  made  fo  as  the  troops  may  mount  to  enter  the 
half- moon,  they  advance  boldly  to  the  affault,  juft  as  in  the 
attack  of  the  covert-way,  fword  in  hand,  and  endeavour  to 
come  up  with  the  enemy,  and  to  drive  them  entirely  out  of 
the  work.  This  attack  is  very  dangerous,  and  may  coft  a 
great  many  men,  when  there  happens  to  be  a  brave  gain- 
(on,  who  will  not  eafily  yield  their  ground.  But  there  are 
frequent  cafes  in  which  it  may  be  thought  prudent  to  adopt 
this  meafure,  in  order  to  accelerate  a  few  days  the  taking 
the  half-moon.  As  foon  as  the  befiegers  are  matters  of  the  up¬ 
per  part  of  the  breach,  they  make  a  lodgment  there  in  a  hurry 
with  gabions  and  faicines  ;  and  while  it  is  making,  as  alfo 
while  they  charge  the  enemy,  and  oblige  them  to  abandon  the 
upper  part  of  the  breach,  fome  foldiers  are  fent  to  difeover 
the  mines,  which  the  befieged  are  fuppofed  to  have  made 
5  F  2  within 
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Of  Sieges.  ,vnhm  the  rampart  of  the  half-moon,  and  to  cut  off  the  fau-  Iy  covered  towards  the  otmofite  <!,„& 
v  ciffon.  If  tbcyjcnnnot  find  th:m,  they  mult  advance  with  *r  •  '  *  -  ■  ^ 


great  circumip e&io  #  and  take  care  not  to  keep  all  together, 
that  the  mme  may  have  lefa  tlTeft.  Oftentimes  the  enemy 
Will  fuffer  the  befiegers  to  carry  on  their  lodgment  without 
making  any  great  oppofitlon,  becaufe  it  cannot  be  effe&ed 
without  a  confiderable  lofs  of  men  ;  but  when  the  lodge¬ 
ment  is  advanced,  the  enemy  fpring  their  mines,  and  return 
afterwards  to  the  half  moon,  in  order  to  take  it  amidft  the 
confufion  which  thofe  fubterraneous  fires  mnft  unavoidably 
occafion  among  the  tioops  in  the  lodgment ;  in  that  cafe, 
it  will  be  requifite  to  renew  the  charge  mofl  vigoroufiy 
with  frefh  troops,  which  fhould  be  at  hand  to  fupport  thole 
of  the  half- moon,  to  place  tliemfelves  in  tlie  excavations 
made  by  the  mines,  to  render  the  lodgment  fufficiently 
ftrong,  and  to  fecure  it  with  a  proper  nufnber  of  ioldiers, 
io  as  to  be  able  to  withstand  any  farther  attempt  of  the 
enemy. 

This  work  can  hardly  be  difputed  in  this  manner,  ex¬ 
cept  when  the  half  moon  has  a  reduit  (d),  as  it  affords  a 
fh-elter  or  retreat  to  the  garrifon,  and  enables  them  more 
t  afily  to  fall  upon  the  half  moon.  For  if  there  fhould  be 
no  reduit,  and  the  enemy  are  driven  out  of  the  half  moon, 
they  can  fcarce  attempt  to  return,  cfpecially  if  the  commu¬ 
nication  between  the  place  and  the  half-moon  is  difeovered 
by  the  batteries  and  lodgments  of  the  covert  way  :  becaufe, 
it  the  ditch  is  filed  with  water,  this  communication  can 
hardly  be  made  but  with  boats,  which  may  be  eafily  feen 
from  the  lodgments  of  the  covert  way,  and  may  be  overlet 
by  the  cannon  of  the  batteries ;  and  if  the  ditch  be  dry,  and 
there  happens  to  be  a  eaponnier,  the  communication,  though 
more  fafe,  is  not  without  danger,  by  reaion  of  the  fire  that 
may  plunge  into  it  from  the  lodgments  of  the  covert- way  ; 
fo  that  it  will  be  extremely  difficult  for  the  enemy  to  ad¬ 
vance  quick  enough  to  repoflefs  themfelves  of  the  half-moon; 
befides,  they  want  room  to  affemble  in  a  large  body,  and  fall 
all  at  once  upon  the  lodgments  of  that  work. 

There  is  only  one-  cafe-  in  which  they  may  do  it  ;  that  is, 
when  in  the  angle  of  the  gorge  of  the  half  moon  they  have 
made  a  fpace,  nearly  as  large  as  the  places  of  arms  in  the  co¬ 
vert  way.  This  fpace  cannot  be  feen  from- the  covert  way, 
nor  from  its  lodgments  ;  and  as  there  are  generally  fteps  to 
afeend  from  the  bottom  of  the  ditch  to  the  half-moon,  the 
enemy  might  take  advantage  thereof  to  try  to  enter  it ;  but 
if  the  befiegers  are  upon  their  guard,  they  will  find  it  eafy 
to  repulfe  them,  even  with  lofs. 

'I  he  bed  time  for  attacking  the  half-moon  fword  in 
hand,  is  by  night,  for  the  enemy’s  fire  is-  not  fo  fure  then 
as  by  day.. 


Tart 

,  ,  ,  - •'2'f'wni.  AJSillA.,  Jf  the  ditch  be  full  Of 

of  waier,  it  is  palled  over  on  a  bridge  offafcii.es,  conitruc-  ~ 
ted  m  the  fame  manner  as  in  the  paffage  over  the  ditch  of 
the  hair-moon. 

The  batteries  erefled  on  the  ridge  of  the  glacis  for  ma. 

fhl'f  "  freaflmf  faf  °F  5htbafti°nS’  lnuft  again* 
that  p  rt  of  the  faces  where  the  breach  is  to  be  effe&ed  and 

rue  all  together,  as  was  mentioned  in  the  article  of  the  at- 
tack  of  the  half- moon  ;  and  when  they  have  made  a  breach 
fufficieiit  to  attempt  the  attack  in  front,  feme  of  th«  mins 
mult  be  kept  to  batter  the  upper  part  of  the  breach,  and 
Jome  muft  be  removed  to  the  back  of  the  platform,  and  dif- 
pofed  m  fuch  a  manner  as  to  be  able  to  annov  the  enemy, 
whenever  they  prefent  I htmfelves  towards  the  upper  part  of 
the  breach.  All  this  is  done  during  the  defeent  and  paffage 
over  the  ditch.  Mines  are  a!fo  made  ufe  of  to  widen,  and 
iometimes  even  to  make  the  breach. 

To  fix  the  miner  to  the  wall  when  the  ditch  is  dry  a 
lodgment  is  made  near  the  opening  of  the  defeent,  to  pro- 
tect  him  from  thence  again*  the  fal’ties  of  the  believed, 
then  the  wall  is  broke  with  cannon,  as  near  as  poffible  to 
the  bottom  of  the  diteh,  in  order  to  get  under  the  galleries 
winch  the  befieged  may  have  built  withinfide  the  baftfon. 

An  opening  of  five  or  fix  feet  may  be  made  with  the  can¬ 
non,  to  lodge  the  miner  that  removes  the  rubbifh,  and  makes 
room  for  one  or  two  of  his  comrades,  who  are  to  affiil  him 
to  get  rid  of  the  earth  in  the  gallery.  When  the  ditch  is 
dry,  and  the  ground  will  admit  of  it,  the  miner  fometimes 
gets  under  it  by  a  fubterraneous  gallery,  which  leads  him 
to  the  foot  of  the  wall  ;  but  if  the  ditch  be  filled  with  wa¬ 
ter,  it  is  not  always  die  cuftom  to  wait  for  the  completing 
of  the  paffage  over  the  ditch,  before  the  miner  is  fixed  to 
the  face  of  the  ballion.  The  wall  is  pierced- with  cannon, 
in  the  manner  before  mentioned,  but  a  little  above  the  fur- 
face  of  the  water,  to  the  end  that  the  miner  may  not  be  in¬ 
commoded  in  this  gallery ;  and  he  is  lent  over  in  a  little 
boat,  to  place  himfelt  in  the  hole.  The  miners  relieve  one 
another  every  two  hours,  to  carry  on  their  work  with  more 
Ipeed  ;  that  is,  to  complete  and  finifh  their  mine.  At  the 
fame  time,  the  enemy  will  nle  various  artifices  to  obltru* 
them. 

.  When  the  m!ner  has  pierced  the  wall,  he  makes  behind 
it,  on  both  iides  of  him,  two  fmall  galleries,  from  i  2  to  i  a 
feet,  at  the  end  of  which  he  places,  on  both  fides  the  galled 
ries,  two  mines,  namely,  one  within  the  breadth  of  the 'wall, 
and  the  other  funk  1 5  teet  under  the  rampart.  A  common 
train  is  given  to  thefe  four  chambers,  which  taking  fire  at 
one  and  the  fame  time,  will  produce  a  very  large  and  fpaci- 
ous  breach. 


§  16.  7  he  attack  of  the  BaJlions . 

Whilst  the  befiegers  endeavour  to  poflefs  themfelves  of 
the  half- moon,  they  work  the  fame  time  at  the  defeents  into 
the  ditch,  which  are  made  nearly  towards  the  third  part  of 
the  faces,  reckoning  from  the  flanked  angle  of  the  baftion. 

‘  A  defeent  may  be  effe&ed  at  each  face  of  the  two  baftions 
In  the  front  of  the  attack,  as  in  n ,  w,  Plate  DXXXIII. 

•  fig.  6.  or,  according  to  the  more  general  cuftom,  only  op¬ 
posite  the  faces  in  the  front  attacked.  The  manner  of  pro¬ 
ceeding  is  much  the  fame  as  in  the  defeent  and  paffage  over 
the  ditch  of  the  half  moon,  whether  it  be  dry  or  wet;  that 
its,  if  it  be  dry,  a  fap  is  carried  into  the  ditch,  from  the 
opening  of  the  defeent  to  the  foot  of  the  breach,  and  iirong- 


When  there  are  countermines  under  the  rampart,  and 
along  its  revetement,  care  muft  be  taken  to  ieize  them,  and 
to  drive  the  miners  from  thence.  For  this  purpofe  M.  Goa- 
lon  propofes  to  fpiing  four  foiigaffes  *  near  them,  in  order  to  *  s-e 
burft  them  ;  when  this  is  done,  lie  is  for  entering  it  wlthga/s? 
10  or  t  2  grenadiers,  and  as  many  foldiers,  comimuided  by 
two  ferjeants  ;  part  of  thefe  grenadiers  fhould  have  each  four 
grenades,  and  the  reft  fhould  carry  four  or  five  bombs,  of 
which  three  only  fhould  be  charged,  the  other  two  with  fa, 
fees  only.  1  lie  two  ferjeants  fhould  begin  with  attacking 
the  countermine  fword  and  piftol  in  hand,  and  the  grena¬ 
diers  fhould  follow  them.  If  the  befieged  do  not  appear  to 
defend  their  countermine,  a  lodgment  is  quickly  made  with 
land-bags.  This  lodgment  confiits  of  no  more  than  a  goo  1 

traverfe. 


(n)  1  he  reduit  is  a  fmall  half-moon  conftru&ed  within  the  other.  It  ufually  confifts  of  a  fingle  wall  with  loop-holes 

’ ud  ,mu.  ,an“au>  Neafbrifac,  and  fome  other  places,  the  reduit  is  ccr. bruited  with  a  rampart  and  parapet  like  the  ate 
mai  nali-moon.  1  j 
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%0f  Sieges,  traverfe,  which  entirely  flops -up  the  gallery  'of  the  counter- 
mine,  towards  the  fide  fiom  whence  the  enemy  may  come. 
If  they  attempt  to  oppofe  this  operation,  the  gfenadiers 
fhould  throw  their  three  loaded  {hells,  and  retire  quickly 
with  their  comrades,  to  prevent  being  hurt  by  the  effect  of 
thofc  {hells  ;  tor  the  fmoke  they  make-in  burfling,  .together 
with  the  fplinters;  muft  unavoidably  oblige  the  enemy  to 
quit  the  gallery  for  fome  time  :  but  as  foon  as  they  have 
produced  their  effeft,  the  ferjeants  and  the  grenadiers,  with 
their  comiades,  mud  immediately  return,  and  work  as  hard 
as  poffible  upon  the  traverfe,  in- order  to  (lop  up  the  gallery. 
If  "the  bdieged  Hill  p  erf:  ft  in  interrupting  this  work,  the 
grenadiers  mull  throw  the  two  {hells  with  hdtes  only ^  which 
will  oblige  the  enemy  to  retire  quickly  ;  and  as  no  harm  is 
to  be  apprehended  from  them,  which  is  more  than  the  be- 
iieged  can  tell,  the  befiegers  continue  to  finifh  the  traverfe. 
Even  openings  or  loop-holes  are  made,  in  order  to  fire  upon 
the  enemy,  in  cafe  they  fhould  appear  again  in  the  part  of 
the  gallery  oopolite  the  traverfe. 

When  there  is  no  gallery  or  countermine  behind  the 
walls,  or  when  there  is  one  which  cannot  ealily  be  come  at, 
the  miner  fhould  leave  no  means  untried  to  discover  it  ;  and 
at  the  fame  time  he  ought  to  ufe  the  utmoft  precaution  to 
prevent  being  furprifed  him  ft  If  by  the  enemy’s  miners,  who 
will  attempt  to  {mother  him  in  the  gallery,  and  to  deflroy 
liis  works  :  therefore  the  bufinefs  of  a  miner  requires  great 
a: t  and  cunning  to  avoid  the  Hares  of  the  enemy.  “  A  mi¬ 
ner  (fays  Mr  de  Vauban  in  his  Memoirs)  ought  to  liilen 
frequently  to  difeover  whether  there  are*  any  at  work  under 
him.  He  ought  to  found  with  his  augre  towards  the  place 
lie  hears  the  ruffe  come  from  ;  but  the  enemy  often  make  a 
noife  on  one  fide,  while  they  are  at  work  on  the  other.”  If 
their  miner  draws  too  near,  a  fmall  mine  mud  be  made  to 
ftifle  him  in  the  gallery  ;  which  may  be  efte&cd  thus  :  A 
hole  of  five  or  fix  inches  diameter,  and  fix  or  feven  deep,  is 
made  on  that  fide  of  the  gallery  where  the  enemy  is  heard  ;  a 
cartridge  of.  the  fame  fize,  and  containing  about  to  or  12 
pounds  of  po  wder,  is  put  into  it  :  the  hole  or  opening  to¬ 
wards  the  gallery  is  (lopped  dole  with  a  ftrong  tampion, 
which  is  hn mediately  applied  to  the  cartridge,  and  fupport- 
ed  by  drong  planks  well  biittrcffed  :  this  powder  is  let  on 
fire  by  a  fufee,  which  pafies  through  a  hole  made  in  the  tam¬ 
pion,  and  communicates  with  the'  powder  in  the  caitridge. 
If  the  gallery  of  the  enemy’s  miner  is  -within  four  or  five 
feet  of  this  powder,  it  will  undoubtedly  buril,  and  the  miner 
will  be  cither  killed,  or  obliged  by  the  fmoke  to  retiie. 

Another  way  of  burfling  the  gallery  of  the  befieged, 
when  it  is  at  no  great  diilance,  is- to  put  levered  (hells  on  the 
fide  where  the  enemy’s  miner  is  at  work,  and  to  range 
them  in  fuch  a  manner  that  they  fhali  have  their  efFedl. — 
'When  the  miners'  arc  at  work  in  fearch  of  one  another,  they 
have  great  iron  borers,  with  which  they  pierce,  the  interval 
betwixt  them,  to  find,  as  near  as  they  can,  their  diilance 
from  one  another.  The  miner  mull  be  very  vigilant,  and 
as  foon  as  the  borer  is  withdrawn,  he  fhould  clap  a  piftcl 
into  the  hole,  which,  when  well  directed,  and  fired  by  a 
man  of  tefolution,  feldom  fails,  as  M.  Vauban  affirms,  to 
kill  the  miner.  The  fir  ft  foot  ought  to  be  followed  by 
three  or  four  more  ;  then  the  hole  fhould  be  cleaned  with 
the  borer,  to  prevent  the  enemy  from  Hopping  it  up  on 
their  fide  :  and  this  is  a  matter  of  importance,  for  it  will 
hinder  their  miner  from  continuing- his  work  in  that  fpot, 
and  oblige  him  entirely  to  abandon  it.  Thefe  and  many 
other  ftratagems,  which  may  he  feen  in  the  Memoirs  of  M. 
Vauban,  plainly  {how  that  the  bufinefs  o^  a  miner  requires 
not  only  addrefs  and  cunning,  but  likewife  great  courage 
and  reiolution,  to  guard  againft  and  remove  the  feveral  00- 
Haciea  that  may  be  thrown  in  his  way,  with  &  view  to  pre- 
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vent  the  progrefs  of  the  works  committed  to  his  direction  : 
he  may7  eafily  guard  againil  them  when  he  is  nndermoft  ; 
but  if  it  be  othervvife,  his  fituation  is  extremely  bad.  la 
order  to  know  for  certain  whether  they  are  at  work  un¬ 
der  the  gallery7,  the  miner  generally  makes  ufe  of  a  drum 
with  fomething  upon  it,  and  then  the  (baking  of  the  earth. 
muR  occafion  a  kind  of  trembling,  which  will  difeover  that' 
they  are  at  work  underneath.  Sometimes  he  hftens  with  his 
oar  to  the  ground  ;  hut  the  fluttering  of  the  drum  is  the  Hi¬ 
re  ft  way. 

While  the  miner  is  woiking  upon  the  conflruAion  of  his 
gallery',  the  befiegers  inuH  be  employed  in  demolifhing  all 
.  the  works  of  the  enemy,  a*d  di tabling  them  from  defending 
or  repairing  the  breach.  With  thi3  view  a  continual  fire  is 
made  againil  the  breaches,  which  will  hinder  the  befieged 
from  flowing  themftlv^s  in  that  part,  and  from  advancing 
to  fee  the  works  which  may  be  made  in  the  ditch  or  at  the 
foot  of  the  breaches.  If  there  is  a  tenaille  before  the  cur¬ 
tain,  batteries  are  placed  in  the  re-entering  places  of  arms 
of  the  covert  wav  oi  the  half-moon,  which  plunge  into  the 
tenaille,  and  hinder  the  en&my  horn  making  ufe  of  it  to  dii- 
turb  the  paflage  over  the  ditch.  And  in  order  to  Hlence 
them  farther,  another  battery  of  mortars  may  be  ere&ec, 
in  the  rpoft  advanced  lodgment  of  the  gorge  of  the  liah- 
moon  ;  which  battery  being  well  ferved,  will  render  it  too 
dangerous  and  inconvenient  for  the  befieged  to  abide  tlieie, 
fo  as  to  have  the  attention  requifue  tor  obftrudting  the  pa.C- 
f?.ge  over  the  ditch. 

But  fometimes  the  enemy7  will  make  oblique  embrafures 
in  the  curtain  j  and  from  thence  they  fire  on  the  lodgments 
of  the  covert  way,  fo  as  greatly  to  incommode  both  tliofe 
lodgments  and  the  opening  of  the  delctnt  into  the  ditch. 
'Hie  way  to  prevent  the  tiled  ot  thole  batteries,  is  to  en¬ 
deavour  to  deilroy  them  with  fhells  :  and,  when  the  ground 
will  permit,  to  enfilade  the  curtain .  with  ricochet  firing. 
Four  or  five  pieces  may  be  alfo  placed -on  the  upper  part 
of  the  flanked  angle  of  the  half-moon  j  in  which  pofition 
they  can  fire  directly  upon  the  curtain,  mid  plunge  into  the 
tenaille  and  the  poflern,  by  which  the  enemy  keep  a  commu¬ 
nication  with  the  ditch  when  it  is .dry? 

Let  us  iuppofe  that  thcr  paffages  over  the  drtch  are  fi- 
nifhed,  fo  as  to  be  fit  to  walk  over ;  that  the  cHcnon  or  the 
mines  have  made  the  breaches  iuffioiently  wide  for  the  ai- 
lanlt  ;  that  the  alcent  is  made  fmooth,  and  that  the  befic- 
gers  can  eafily  mount  to  the  top  of  the  breach  ;  then  they 
may  lodge  themfclves  there,  by  following  either  of  the  two 
methods  mentioned  iu  the  article  ot  the  half-moon. 

If  the  enemy  have  made  no  retrenchments  in  the  infide  of 
the  bailion,  they  will  hardly'  venture’  to  Hand  an  affault,  as 
this  would  only,  expofe  the  place  to  be  carried  fword  i  1 
hand,  themfclves  to  be  taken  prifoners  of  war,  and  the  town 
to  be  plundered.  Therefore  every  thing  being  ready  for 
the  aflauit,  they  will  heat  the  chamnde,  that  is,  they  will  dc- 
fire  to  furrender  on  certain  terms. 

When  a  refolntiou  is  taken  to  attack  the  baft  ions  while 
the  mines  are  making  and  charging,  a  coniidcrable  heap  of 
materials  is  laid  up  in  the  lodgments  neared  the  breaches, 
that  they  may  be  handed  readily  for  the  coiiftrudliou  of  the 
lodgment,  as  foon  as  the  enemy  is  driven .  away.  Every 
thing  being  prepared  to  fet  fire  to  the  mines,  all  the  grena¬ 
diers- of  the  army  arc  ordered  to  march  to  the  affault •;  and 
they  are  to  be  lupported  by  a  fulficient  number  of  detach¬ 
ments,  that  the  enemy  may  not  be  able  to  make  a  Hand. 
Thefe  troops  being  ready,  the  mines  are  fprung  ;  and  as 
foon  as  the  dull  is  a  little  laid,  the  grenadier*,  com¬ 
manded  to  inarch  and  to  mount  fort  mo  It,  move  on  to  the 
foot  of  the  breach  ;  and  when  they  get  there,  they  mount 
immediately  with  their  bayonets  fixed,  and  are  followed  by 

the. 
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Of  Sieges,  the  reft  of  the  troops  that  are  to  fupport  them.  The  ene- 

- v - 'my  will  not  fail  to  make  ule  of  their  mines,  if  they  have  any 

left ;  and  will  likewife  throw  all  kinds  of  comb u It i hies,  to 
make  the  believers  pay  as  dear  as  pofiible  for  the  ground 
which  the  befieged  will  be  obliged  to  yield  in  the  upper 
part  of  the  breach  ;  for  yield  at  length  they  muil,  and  the 
fuperior  numbers  of  the  befiegers  mull  furmount  every  ob- 
flacle. 

As  foon  as  they  are  beaten  away,  and  have  abandoned 
the  upper  part  of  the  breach,  the  befiegers  mud  fet  about 
making  a  lodgment  ;  which  will  conlift  at  firft  of  a  kind  of 
arc  of  a  circle,  the  convexity  whereof  is  turned  towards  the 
enemy,  if  there  is  a  breach  in  the  faces  of  the  two  baftions, 
otherwife  it  will  only  be  made  on  the  upper  part  of  the 
breach.  The  breaches  are  to  be  all  ftormed  at  the  fame  time, 
by  which  means  the  refinance  of  the  enemy  will  be  divided. 
This  whole  time  the  batteries  and  lodgments  are  to  fire 
with  all  the  vivacity  pofiible  againft  the  fevef&l  defences  of 
the  enemy,  and  againd  every  place  they  are  in  and  that  can 
be  fired  againd,  without  annoying  the  troops  that  are  {form¬ 
ing  the  breaches. 

The  lodgment  on  the  breach  being  made,  the  faps  are 
carried  on  to  the  right  and  left  towards  the  centre  of  the 
badion,  and  difpofed  in  the  manner  as  in  Plate  DXXXV. 
fig.  5.  baition  A.  Cannon  are  brought  upon  the  breach  to 
batter  the  inner  retrenchment,  the  ditch  is  pafied  over  here 
alfo,  and  a  lodgment  is  made  upon  the  breach  in  the  manner 
mentioned  in  regard  to  the  badions. 

If  *beliind  this  lird  retrenchment  there  be  a  fecond,  the 
enemy,  after  being  forced  to  quit  the  former,  retires  to  the 
latter  to  capitulate.  There  they  are  to  be  attacked  as  in  the 
former  retrenchment,  and  at  length  they  wifi  be  forced  to  fur- 
render.  It  is  very  rare  to  fee  a  defence  carried  fo  far  as  we 
have  here  fuppofed  ;  but  it  was  incumbent  upon  us  to  make 
this  fuppofition,  in  order  to  give  an  idea  of  what  is  proper 
to  be  done,  fhould  the  enemy  refolve  to  defend  the  place 
to  the  lad  extremity. 

4  17.  Attach  of  a  place  covered  with  Fore-ditches,  Lunettes ,  and 
ether  Outworks ,  &c. 

In  order  to  give  a  more  fimple  idea  of  the  operations 
of  a  fiege,  we  have  explained  and  applied  them  to  a  place 
that  had  no  other  outworks  than  half-moons  and  a  covert 
way  :  but  a  greater  number  of  works  will  make  no  altera¬ 
tion  in  the  principles  here  eftablifiied :  to  take  and  keep 
pofiefiion  of  thofe  works,  the  befiegers  have  only  to  follow 
the  Tame  rules  ;  which  we  fhall  fhow  in  a  few  words. 

Let  us  fuppofe  a  place  furrounded  by  a  fore-ditch,  and  a 
fecond  covert  way,  {Lengthened  with  lunettes,  and  fupoofe 
the  front  by  which  it  may  be  attacked  is  covered  with  a 
horn  or  crown  work,  8c c. 

Fiifl-of  all  the  trenches  are  to  be  opened  as  ufual,  in  order 
to  come  to  the  foot  of  the  glacis  of  the  fecond  covert  way; 
the  ricochet  batteries  are  to  be  placed  on  the  produced  faces 
of  the  works  attacked,  and  of  their  defences  ;  the  faces  of 
the  lunettes  of  the  front  attacked  ought  to  be  enfiladed  by 
the  ricochet  batteries. 

The  fecond  covert  way  is  taken  in  the  fame  manner  as 
the  common  covert  way  ;  and  then,  if  the  fore  ditch  is  full 
of  water,  a  good  lodgment  is  to  he  fecured  along  this  ditch, 
and  batteries  are  to  be  ere&ed  to  make  a  breach  in  the  lu¬ 
nettes,  if  the  enemy  do  not  think  proper  to  quit  them.  It 
is  very  difficult  for  them  to  maintain  themfelves  in  thofe 
works,  when  their  communication  is  feen  ;  and  they  can 
hardly  avoid  being  feen,  when  a  lodgment  is  made  all  along 
the  fore- ditch.  Be  that  as  it  may,  fuppofing  that  they  are 
lined  with  Hone-work,  or  or.ly  with  turf,  that  they  are  frai- 
j.td  and  p  alii  faded,  and  that  the  enemy  are  obflinate  in  their 
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defence,  a  breach  may  be  made  in  them,  by  tracing  fome  Of  Sieges, 
cannon  oppofite  the  middle  of  the  faces,  and  the  ditch  may 
be  palled  over  by  filling  it  wjth  fafeines  or  fome  other  ma¬ 
terials.  As  it  is  a  great  deal  fmallcr  than  that  before  the 
body  of  the  place,  it  is  much  eafier  to  pais. 

When  the  befiegers  have  made  themfelves  mailers  of  the 
lunettes  which  cover  the  front  attacked,  they  begin  to  think  j 

of  paffing  the  fore- ditch.  This  is  a  very  difficult  talk,  be-  I 

caufe  it  is  performed  under  the  grazing  fire  of  the  covert  1 

way  ;  but  this  fire  ought  to  be  checked  by  the  ricochet  bat¬ 
teries,  which  Ihould  plunge  into  the  covert  way  011  every  .  ' 

fide.  This  ditch  is  crofied  near  the  ialiant  angles  of  the 
glacis.  It.  is  always  to  be  underllood,  however,  that  there  1 

is  no  pofiibility  of  crofilng  any  ditch  without  a  good  epaule- 
ment  of  fafeines,  to  cover  the  pafiage  on  the  fide  which  is 
feen  by  the  place,  or  by  the  works  that  defend  it. 

When  the  lodgment  is  entirely  finilhed  011  the  covert  way, 
then  the  other  attacks  are  carried  on  in  the  manner  before 
explained. 

There  are  places  which,  without  any  fore-ditch,  have  lu¬ 
nettes  oppofite  to  the  faliant  and  re-entering  angles  of  the 
glacis,  which  are  alio  enveloped  by  a  fecond  covert  way  : 
fometimes  they  are  vaulted  and  bomb-proof,  as  at  Luxem¬ 
burg;  and  fometimes  they  have  only  a  ditch,  a  parapet,  and 
a  covert  way. 

Thofe  which  are  vaulted  and  bomb-proof  are  very  diffi¬ 
cult  to  take  ;  becaufe  the  ricochet  firing  and  the  bombs  can 
do  them  no  mifehief.  In  that  cafe  they  mull  either  be 
turned,  or  be  taken  by  mines. 

-  A  work  is  faid  to  be  turned,  when  the  befiegers  get  be¬ 
tween  that  work  and  the  place,  and  fo  cut  off  their  commu¬ 
nication.  Sometimes  the  lunettes  have  communications  un¬ 
der  ground,  and  then  there  is  hardly  any  other  way  of  dri¬ 
ving  out  the  enemy  but  by  mines.  This  is  tedious  work  ; 
but  there  is  no  remedy  for  it. 

The  lunettes  and  the  ditch  are  always  defended  by 
branches  of  the  coveit  way,  with  which  they  have  alfo  a 
communication,  like  thofe  of  the  lunettes,  A,  A,  Plate 
D  XXXVI.  fig.  1. 

This  plate,  which  reprefents  part  of  Landau  and  its  at¬ 
tacks  in  1713?  may  ferve  to  give  an  idea  of  the  manner  in 
which  a  work  is  turned.  The  advanced  lunette  B,  as  well 
as  the  work  C,  c;dled  a  tenaille,  are  turned  ;  that  is,  the 
trenches  cut  off  the  communication  betwixt  them  and  the 
place.  ^  I 

When  this  communication  cannot  be  cut  off,  there  will 
be  often  a  neceffity  for  attacking  the  lunette  and  covert 
way  at  the  fame  time  ;  and  the  reafon  is,  becaufe  though 
the  enemy  fhould  be  obliged  to  abandon  the  lunette,  yet  fo 
long  as  they  are  mailers  of  the  covert  way,  they  have  it  in 
their  power  to  return  and  retake  it.  Therefore,  the  fare 
way  of  keeping  pofiefiion  of  it  is  to  drive  the  befieged  out 
oi  the  covert  way,  at  the  fame  time  that  they  are  forced  to 
quit  th‘e  lunette. 

The  garrifon  may  avail  themfelves  greatly  of  mines  for 
the  defence  of  tliefe  fmall  outworks,  fo  as  to  oblige  the  be¬ 
fiegers  to  pay  very  dear  for  their  acquifition,  and  be  a  long 
while  in  making  it.  But  they  mull  puifue  the  fame  me¬ 
thods  as  the  befieged  ;  they  mult  dig  deep  into  the  earth, 
they  mull  endeavour  to  deftroy  the  enemy's  mines,  to  blow 
up  their  galleries,  and  to  make  themfelves  mailers-  of  the 
lower  ground.  ,  This  is  an  elfential  point,  without  which 
the  enemy  may  blow  up  and  deltroy  the  lodgments  feveral 
times.  The  celebrated  M.  de  Valiere,  in  a  Differtation  on 
Mines,  at  the  end  of  the  third  volume  of  M.  Folard’s  Com¬ 
mentary  on  Polybius,  fhows,  that  in  a  ground  25  or  30  feet 
deep,  the  enemy  may  be  blown  up  twenty  times.  There¬ 
fore  it  is  impoffible  to  be  too  cautious  in  endeavouring  to 
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(ret  unJer  the  gallery  of  the  befleged,  In  order  to  prevent 
the  mifchief  they  may  do  by  their  grett  number  of  mmes. 

In  the  neighbourhood  of  forne  places  there  are  a  iort  ot 
fmall  half-moons,  called  redoubts .  When  they  are  diftant 
from  the  place,  the  enemy  cannot  maintain  themfelves  there 
without  expoilng  their  troops  to  be  taken  prifoners  of  war-, 
but  when  they  are  covered  and  defended  as  they  ought  to 
be,  and  judicioufly  fituated,  they  are  an  objed  worth  at¬ 
tention.  Endeavours  ought  to  be  ufed  to  cut  oft  the  com¬ 
munication  between  them  and  the  place,  and  to.  oblige  the 
enemy  to  abandon  them  by  throwing  in  Hulls  ;  it  may  even 
be  proper  to  aflault  them  and  drive  them  out  fvvord  in  hand, 
provided  they  are  not  fo  near  the  place  as  to  receive  power¬ 
ful  fuccours,  and  be  able  to  withftand  the  attack.  It  is  a 
matter  of  confequence  to  get  rid  of  thefe  finall  outv.  orks  as 
foon  as  poffible,  becaufe  they  may  be  of  great  hinderance  to 
the  progrefs  of  the  attacks,  by  having  a  view  of  the  trenches 
from  the  flanks,  and  enfilading  them,  & c. 

In  fome  fieges,  when  the  garrifon  are  obflinate  in  their 
defence,  fmall ‘outworks  are  made  at  the  foot  of  the  faiiant 
and  re-entering  angles  of  the  glacis  ;  thefe  confift  only  of  a 
parapet  rsifed"  at  the  foot  of  the  glacis  upon  thefe  angles, 
each  fide  of  which  has  about  10  or  12  fathoms.  Thefe 
fmall  works  are  called  arrows.  They  may  be  feen  in 
A,  A,  A,  Plate  DXXXVI.  fig-2.  They  communicate 
with  the  covert  way  by  a  p adage  pierced  on  the  ridge  o.  the 
glacis,  and  palhfaded  on  both  fides.  At  the  entrance  of 
this  pafiage  is  conftrufled  a  tiaverie  B,  generally  called  the. 
tambour ,  which  hinders  the  befiegers  from  being  mailers  of 
the  arrow,  or  difeovering  the  infide  of  the  place  of  arms  be¬ 
longing  to  the  covert  way.  ^  „ 

To  prevent  the  effeA  of  thefe  arrows,  the  beit  method 
is  to  ply  them  well  with  ricochet  batteries,  arid  with  fhells 
thrown  in  alfo  a  ricochet .  Stone  mortars  may  likewife  be 
made  ufe  of,  to  annoy  the  enemy  in  tlreir  arrows  ;  for  as 
thefe  works  are  but  fmall,  the  ftone  mortars  produce  a  very 
good  effect.  We  have  already  taken  notice  of  almoil  all 
the  works  the  befiegeis  may  meet  with  beyond  the  covert 
way  ;  there  remains,  therefore,  only  to  fee  the  manner  of con- 
duding  the  attacks  of  the  other  outworks  moil  commonly 
ufed  in  fortified  towns. 

$  1 8.  Attack  of  a  Horn-work -  ^ 

A  HORN-work  is  nothing  more  than  the  front  of  a  forti¬ 
fication,  which  projects  into  the  field,  and  is  joined  to  the 
place  by  two  long  fides.  It  is  placed  oppofite  to  the  cur¬ 
tains,  and  fometimes  alfo  to  the  baftions.  The  befiegers 
fhould  endeavour,  as  much  as  poffible,  to  avoid  attacking 
the  fide  covered  by  thefe  works,  becaufe  they  are  very  dif¬ 
ficult  to  take,  and  of  courfe  will  greatly  lengthen  out  the 
fiege.  But  iuppofmg  there  is  an  abfolute  neceflity  for  at¬ 
tacking  the  pl?.ce  on  the  fide  covered  by  a  horn-work  oppo¬ 
fite  the  b?.flion,  and  that  this  horn  work  has  an  hall-moon 
oppofite  to  its  curtain  :  The  trenches  and  parallels  are  to  be 
made  in  the  uiual  manner  ;  the  fame  method  is  to  be  ufed 
in  regard  to  the  ricochet  batteries,  which  will  alio  enfilade 
the  branches  of  the  horn-work.  The  taking  ot  the  covert¬ 
way  of  the  half- moon,  and  of  the  half  ballions  of  the  horn- 
work,  is  carried  on  in  the  fame  manner  as  the  attack  ot  the 
half- moon,  and  the  two  baftions  of  the  body  of  the  place. 
There  remains,  therefore,  only  to  (how  how  the  lodgments 
are  to  be  made  in  this  work.  We  will  fuppofe  that  tnere 
are  two  retrenchments  withinfide,  as  in  Plate  EXXXV. 
fig.  5. 

When  the  lodgments  towards  the  point  of  the  half  ba¬ 
ftions  are  finifhed,  fome  guns  are  to  be  planted  there,  in  or¬ 
der  to  batter  the  face  of  the  oppofite  bait  ion  ;  and  they  are 
to  be  placed  over-againft  the  lodgments  of  the  Hanked  angles 
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of  the  half  baftions.  Thefe  lodgments  are  to  Be  extended  on  Of  Sieges* 
both  fides  towards  the  curtain,  along  which  ftps  are  carried  ~ 
on  ;  as  alfo  towards  the  orillon  of  the  half  baftions,  if  they  are 
made  with  orillons:  this  will  form  a  kind  of  fmall  parallel,  the 
fire  of. Which  will  help  to  cover  the  lodgments,  in  front,  in 
cafe  the  enemy  fhould  make  any  fallies  to  deftroy  them.  I11 
large  fortifications,  fuch  as  horn  and  crown  works,  the  lodge¬ 
ments  ought  to  be  carried  on  with  the  greateft  circumfpec- 
tion,  in  order  to  be  able  to  fupport  them  againft  every  attack 
of  the  enemy. 

As  all  thefe  lodgments  are  commanded  by  the  baftion,  it 
will  be  requifite  to  dig  the  faps  fufficiently  deep,  fo  as  to  be 
feenre  againft  their  fire  ;  and  likewife  to  make  traverfes  near 
enough  to  each  other  for  the  fame  effedl. 

If  the  baftion  can  be  battered  in  breach  from  the  rampart 
of  the  half  baftions  of  the  horn-work,  the  befiegers  will  for 
this  purpofe  make  ufe  of  batteries  eredled  011  thefe  half-ba- 
flions  ;  and  for  the  fame  end  they  will  alfo  plant  a  battery  of 
fix  or  eight  guns  towards  the  middle  of  the  curtain. — - 
Should  it" be  im  poffible  to  fink  fufficiently  into  thefe,  fo  as 
to  batter  the  lower  part  of  the  levetement  of  the  baftion, 
ftill  they  might  be  ufefully  employed  in  playing  againft  the 
enemy’s  defences,  and  driving  them  out  of  their  retrench¬ 
ments.  "When  the  lodgments  are  well  fecuied  withinfide, 
it  will  be  extremely  difficult  for  the  enemy  to  continue  14 
the  retrenchments,  without  running  the  rifle  of  being  made 
prifoners  of  war  ;  becaufe  the  communication  between  them 
and  the  place  will  become  too  difficult.  They  might,  in¬ 
deed,  by  means  of  a  bridge  level  with  the  water,  retire  into 
the  collateral  halt-moons  :  but  at  the  lame  time  that  the  be* 
liegers  endeavour  to  make  themfelves  mailers  of  the  horn- 
work,  they  will  alfo  ftrive  to  get  pofTeflion  of  thefe  half- 
moons  ;  the  taking  of  which  muft  inevitably  follow  that  ot 
this  work. 

As  foon  as  the  enemy  are  entirely  driven  out  of  the 
horn* work,  the  befiegers  muft  poffefs  themfelves  of  it  by 
carrying  on  lodgments  which  fhall  occupy  its  whole  ex¬ 
tent  ;  and  if  there  be  any  occafron  to  ere<T  batteries  within, 
in  order  to  batter  the  baftion  in  breach,  they  are  to  be  ereev 
ted  along  its  counterfearp,  as  maybe  feen  in  z  (ibid). . 

Sometimes  it  (hall  happen,  that  the  ground  of  the  infide 
of  the  horn-work  will  not  permit  lodgments  to  be  extended 
there,  as  they  are  ranged  in  this  figure,  becaufe  it  may  be 
too  wet  and  marfhy,  or  elfe  of  too  narrow  a  circumference. 

In  that  cafe  there  is  no  carrying  on  the  lodgments  but  along 
the  parapet  of  the  front  of  this  work,  and  along  its  branches, 
if  the  breadth  of  the  platform  of  the  rampart  of  thefe 
branches  will  permit.  It  muft  be  made  to  defile  by  fre¬ 
quent  zig-zags  or  turnings  ;  but  if  it  be  too  narrow,  the 
only  way  for  the  befiegers  is  to  link  very  deep,  in  order  to* 
defile  from  the  fire  of  the  place,  and  to  cover  themfelves  by 
traverfes  made  very  near  one  another. 

Explanation  of  Plate  EXXXV.  fig.  5* 

rt,  Cavaliers  of  the  trenches.  b9  Batteries  of  ftone  mor- 
,  tare,  c,  Batteries  to  breach  the  half- moon  before  the  horn- 
work.  d,  Batteries  againft  the  defence  of  this  half  moon- 
e ,  Paffages  over  the  ditch  belore  this  half-moon.  /,  Lodge- 
Batteries  againft  the  flanks  cf  the  horn- 


ments  in  it, 

work-  h,  Batteries  to  breach  the  half  baftions  of  the  horu- 
work.  /,  Batteries  againft  its  curtain.  /,  Lodgments  in 
the  half  bailions  and  in  the  horn- work,  m,  Pafiages  over 
the  ditch  before  the  retrenchments  in  the  horn  work,  n , 
Lodgments  in  thefe  retrenchments.  0,  Batteries  againft. 
the  defences  of  the  collateral  half- moons.  />,  Batteries  to 
breach  thefe  half-moons.  q9  Pufiages  over  the  ditch  befoie 
thefe  works,  r,  Lodgments  in  the  fame,  s,  Batteries  to 
breach  the  reduits-  of  the  .hUf-moons.  Pafiages  over  the 

ditch'. 


ieSes'  ditch  before  tile  redmta.  «,  Lodgments  in  the  reduits.  .v, 
r~'  Bridge  of  falcines,  or  a  road  to  carry  the  cannon  to  the 
horn-work,  y.  Batteries  againft  the  defences  of  the  ba- 
ilion  A.  zf  Batteries  to  breach  this  baflion.  B,  Paffages 
over  its  ditch.  C,  Lodgments  in  the  bullion  A.  D, 
Lodgments  on  the  border  of  the  ditch  before  the  ■retrench¬ 
ment  of  the  bullion  A.  E,  Paffages  over  the  ditch  before 
•this  retrenchment. 

Plate  DXXKVII.  reprefents  the  plan  of  the  lodgments 
made  in  the  horn  and  crown  work  of  Philipfburg  in  1734. 

A  great  deal  more  might  be  faid  in  regard  to  all  thefe 
articles  ;  but  for  the  particulars,  we  refer  the  reader  to  the 
Memoirs  of  M.  de  Vaubsn,  which  difplav  the  whole  extent 
of  genius  of  that  great  man,  and  fhow  how  capable  he  was 
of  finding  out  expedients  for  furmounrting  all  obftacles  ari- 
fmg  either  from  foil,  fituation,  or  different  manners  of  forth 
fying. 

§  I9*  To  prevent  fuccours  from  being  thrown  into  a  town  be - 
Jieged. 

lS°T  to  interrupt  the  thread  of  the  ufual  operations  of 
a  fiege,  we  have  fuppofed  that  the  general  had  taken  every 
neceffary  meafure  to  guard  againft  all  the  attempts  of  the 
enemy,  and  to  fecure  fuccefs  by  the  great  fuperiority  of 
his  forces.  Sometimes,  however,  it  may  happen,  that  an 
enemy  who  was  looked  upon  as  too  weak  to  relieve  the 
place,  (hall  prepare  to  attack  the  army  of  the  befiegers, 
either  in  confequence  of  drawing  out  mod  of  the  troops 
from  the  neighbouring  garrifons,  which  are  leaft  expofed, 
or  of  having  been  reinforced  from  fome  other  part.  In  fucb 
cafe,  there  are  two  ways  to  follow.  The  firft  is,  to  wait 
for  the  enemy  in  the  lines,  and  to  hinder  them  from  break¬ 
ing  through  :  the  fecotid,  to  leave  part  of  the  army  in  the 
lines,  in  order  to  carry  on  the  fiege,  and  to  oppofe  any 
failies  of  the  garrifon  ;  with  the  other  to  go  and  meet  the 
enemy,  and  fight  them  out  of  the  lines. 

Both  thefe  ways  are  fupported  by  the  opinion  of  differ¬ 
ent  generals  ;  but  the  latter  feems  to  have*  the  moft  general 
approbation. 

The  inconvenience  of  waiting  for  the  enemy  in  the  lines, 
is  the  uncertainty  on  which  fide  he  intends  to  dire<ft  the 
attack;  for  which  reafon  the  befiegers  are  .  obliged  to  be 
equally  ftrong  in  all  their  polls ;  and  when  the  line  is  very 
extenfive,  the  troops  are  at  too  great  a  diflance  from  one 
another,  to  make  any  confzderable  refiflanee  on  the  fide 
where  the  enemy  forms  his  attack.  Moft  lines  of  circitm- 
vallation,  that  were  ever  attacked,  have  been  forced  ;  fo 
that,  both  reafon  and  experience  feem  to  ellablifli  it  as  a 
maxim,  that  it  is  preferable  to  go  and  meet  the  enemy,  and 
not  to  let ‘him  come  within  reach  of  the  lines. 

Without  pretending,  however,  to  determine  fo  impor¬ 
tant  a.  matter,  it  feems,  that  when  a  line  is  not  very  exten¬ 
five,  it  may  be  defended  to  ari  advantage.  And,  firft, 
it  is  beyond  ail  doubt,  that  if  the  troops  behind  the  line 
•knowhow  to  avail  thctr.felves  of  the  fevcral  circ  11m fiances  in 


enemy  s  foot  that  have  pierced  through  the  line  ;  and  as  Of 
the  latter  cannot  force  their  way  but  in  fome  confufion,  the 
former  may  eafily  drive  them  out  again.  We  may  there- 
fore  conclude  that  if  the  troops  are  fenfible  of  the  many 
advantages  of  a  *p6d  line,  and  are  determined  to  defend 
the  feveral  parts  are -like  wife  well  fupported,  and 
all  the  neceffary  precautions  have  been  taken  to  prevent  be- 

mg ,  furpnfed ;  it  will  be  extremely  difficult  for  the  enemy 
to  force  it.  * 

Thus,  at  the  liege  of  Philipfburg,  In  1734,  pr;nce 
gene  reconnoitred  the  lines  of  circumvallation,  and  found 
them  fo  wed  dtlpofed,  that  he  never  once  attacked  them. 

\r  1 -  l  "  ,  \Kmd  of  irreirular  femicircle  round  the  place, 
of  which  the  Rhine  might  be  confidered  as  the  diameter, 
they  were  defended  by  a  kind  of  fore- ditch,  and  by  wells 

nYTrv18  f?rC'utCh  3nd  the  Iines’  as  ma>’  be  f«n  in  Plate 
.r.  i  n'  ,  7  ,,  Prmce  h?d  attemPted  to  pafs  over  this 

ditch  and  thefe  wells,  he  would  have  loft  a  great  number  of 

men  by  the  fire  of  the  lines.  The  wells  were  fo  near  to  one 
another,  that  there  was  no  poffibility  of  paffing  between 
them  :  they  muft  have  been  filled  up,  as  well  as  the  fore, 
ditch,  with  fafcines  ;  which  would  have  been  too  tedious 
and  dangerous  an  enterprife. 

In  fuck  a  fituation,  therefore,  the  befiegers  may  wait 
quietly  in  their  lines  ;  but  if  they  ffiould  be  of  fo  great  an 
exteht,  as  not  to  admit  of  being  equally  guarded,  then  it 

ippme  fn  twf  fins  rnLrt-  _ _  i  1 


their  favour,  then*  fituation  is  in  many  refpe&s  preferable 
to  that  of  the  aflailanrs.  The  latter  are  expofed  to  the  fire 


r  ;  ,  ,  ;  r  n  c4Udliy  guaraeci,  then  it 

feems  to  be  the  lafeft  way  to  draw  out  the  troops,  and  meet 
the  enemy,  as  1  marfhal  Tallard  did  at  Landau,  in  1703. 
After  lie  had  defeated  the  army  which  was  marching  to  the 
rehef  of  the  place,  he  returned  and  finifhed  the  fiege.  The 
duke  of  \  endome  afled  juft  in  the  fame  manner  at  the  fieye 
ot  Barcelona,  in  1697.  Having  had  intelligence  that  the 
marquis  o  Valefco,  viceroy  of  Catalonia,  was  preparing  to 
attack  him,  he  went  out  to  meet  that  general,  gained  a  com- 
plete  victory,  and  returned  afterwards  before  the  place, 
which  was  obliged  to  capitulate.  r 

-y  ^lle  ([ame  tlme>  we  muft  allow'  that  the  fafeft  way  to 
conduct  a  fiege,  is  to  have  a  good  army  of  observation  ad- 
vantageoufly  polled  fo  as  to  cover  the  fiege,  and  be  rear 
enough  to  receive  fuccours  from  the  troops  employed  be¬ 
fore  the  town,  fliould  the  enemy  come  to  a  refolution  of 
giving  battle. 

It  the  enemy  do  not  think  nroper  to  attack  the  befie- 
ging  army,  they  may  probably  try  to  throw  in  fome  fmall 
tuccours  of  troops  and  ammunition  into  the  town.  The 
way  t°  prevent  them  is  to  make  the  circumvallation  very 
exadt  and  not  to  leave  an  opening  in  it,  under  any  pretext 

i  lie  enemy  may  likewife  attempt  the  raifing  of  the 
hege,  by  making  themfelves  -matters  of  the  fpot,'  cr  place, 
front  whence  the  befiegers  draw  their  provisions  and  am¬ 
munition.  But  before  a  general  lay  fiege  to  a  town,  he 
hion.d  take  all  the  neceffary  precautions  for  fecuring  his 
magazines,  covering  his  convoys,  and  guarding  the  feveral 
poits  through  which  the  enemy  might  march  to  attack  him. 

Another  expedient  the  enemy  may  think  of  for  raifing 
t  »e  fiege,  is  to  attack  fome  place  of  importance,  which  the 
befiegers  have  an  intcreft  in  preferving  ;  jn  order  to  engage 
V-y°  t0  lts  aftiftance,  and  to  abandon  the  fiene 

they  have  in  hand.  But  this  expedient  ought  to  have1  been 
roieieen,  and  every  precaution  taken  to  prevent  it.  How- 
*4.°.°  ~  ^le  enem7  find  means  to  engage  in  an  er.ter- 


of  the  hue  for  a  very  coniiderabie  time  before  they  can 
■come  tip  to  tne  holder  of  the  ditch.  This  ditch  muft  be  fill- 
ed  up  :  and  all  the  while  they  are  expofed  to  the  fame  fire, 
whicn  muft  kiL  a  great  many  of  their  men,  and  throw  their 
troops  into  fome  confufion  Avd  when  they  break  into 
the  me,  they  can  make  but  a  very  narrow  front  ;  for  which 
reafon,  they  may  be  charged  both  in  front  and  flank  by  the 
troops  within  ;  who,  if  they  do  their  duty,  muft  drive  them 
t^o  tl,c  d-itch.  For,  fuppofc  the  firft  line  of  the  defendant's 

5  < 
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pule  of  importance,  and  which  requires  an  immediate  relie*’ 
d  ageneral  thinks  there  is  not  time  fuffieient  to  take  the  place 
he  has  laid  fiege  to,  and  at  the  fame  time  to  opnofe  the  ene- 
ln^tfi2t  cafe  he  may  raife  the  liege  ;  but  for 

When  king 
Viileroy,  in 
order 


Part  IV.  t 

Of  Sieves  order  to  divert  him  from  hispurpofe,  fat  down  before  Bruf- 
|-eiSj  thinking  he  fhould  oblige  that  prince  to  march  to  its 
relief,  and  abandon  his  enterprife  againft  Namur  ;  but  king 
William  chofe  rather  to  Fuffer  that  city  to  be  bombarded, 
than  to  relinquifh  a  very  important  conqueft,  in  which  he 
was  in  a  manner  fure  of  fucceeding. 


Sect.  II.  Of  Defence. 

£  l.  Of  the  Troops  and  Ammunition  'with  which  a  fortified 
Town  ought  to  be  provided. 

As  the  goodnefs  of  the  works,  when  a  place  is  well  pro* 
vided  with  troops,  ammunition,  and  provisions,  is  what  en¬ 
ables  it  to  hold  out  againft  the  attack  of  an  enemy  ;  fo  the 
want  of  any  one  of  thefe  three  ai  tides  will  not  permit  all 
the  advantage  to  be  reaped  that  was  propofed  in  fortifying 
a  town.  Men  are  properly  the  foul  of  a  defence  ;  and  with¬ 
out  them  the  beft  fortifications  in  the  world  are  not  able  to 
make  any  great  refiftance  againft  the  enemy. 

Therefore  we  muft  firft  of  all  lay  down  as  a  maxim,  that 
a  governor  cannot  make  a  good  defence,  unlefs  he  hath  the 
number  of  troops  neceftary  for  defending  the  feveral  pofts, 
and  obliging  the  enemy  to  pay  dear  for  them.  Immenfe 
fums  are  expended  in  fortifying  a  place,  in  order  to  flop  a 
ftrong  army  with  a  fmall  force  :  but  what  refiftance  can  the 
place  make  without  exerting  a  brifk  fire  ;  and  what  will 
thofe  heaps  of  walls  avail,  if  they  are  not  defended?  The 
garrifon  of  a  town  befieged  ought  to  have  a  reafonable 
ftock  of  provifions,  in  order  to  fupport  themfelves  under 
the  fatigue  of  military  duty  ;  they  ought  alfo  to  have 
powder,  arms,  and  generally  every  thing  that  is  requifite 
to  annoy  the  enemy,  and  to  flop  the  progrefs  of  their  ope¬ 
rations. 

It  i’s  not  very  eafy  to  fettle  the  number  of  troops  necef- 
fary  to  defend  a  town  ;  the  nature  of  the  ground  on  which 
the  place  is  fituated,  and  the  number  of  outworks,  ought  to 
determine  the  ftrength  of  the  garrifon.  M.  Vauban  in  his  Me¬ 
moirs  reckons,  that  in  a  place  regularly  fortified  with  good 
baftions,  half  moons,  and  covert- ways,  we  fhould  allow  500 
or  600  men  to  each  baftion  :  That  if  the  town  has  horn- 
works,  600  men  may  be  likewife  afligned  to  each  of  thefe  ; 
and  in  proportion  for  the  other  outworks,  according  to  the 
relation  which  their  defence  may  require  to  that  of  the 
horn- work  ;  and  the  horfe  fhould  be  the  tenth  part  of  the 
number  of  the  infantry. 

This  being  premifed,  fuppofe  a  place  has  fix  baftions, 
there  muft  be  a  garrifon  of  fix  times  fix  hundred  foot, 
which  makes  3600,  and  the  tenth  part  of  that  number  in 
horfe,  which  makes  360.  Hence  a  fufficient  garrifon  for 
fuch  a  place  will  be  3960  men. 

In  order  to  compute,  as  near  as  poftible,  the  quantity  of 
ammunition  and  proviiions  that  may  be  required  for  fuch  a 
garrifon,  we  muft  calculate  how  many  days  they  will  be  able 
to  maintain  a  fiege.  The  follqwing  are  M.  Vauban’s  re¬ 
marks  on  this  iubjedl. 

For  the  invefting  the  place  and  the  tracing  the 
lines  -  - 

For  the  opening  of  the  trenches  to  the  attack  of 
the  covert  way  -  p 

For  the  attack  and  taking  of  the  covert-way,  and 
making  lodgments  in  it  -  -  4 

For  the  defeent  and  paffage  over  the  ditch  before 
the  half  moon  -  -  3 

For  fixing  the  miners,  or  for  the  batteries  till  the 
making  of  a  reafonable  breach  -  4 

Carry  over  24 
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Brought  over 

For  taking  and  fecuring  the  interior  part  of  the 
half-  moo  n 

For  the  paffage  over  the  great  ditch  before  the 
two  baftions,  fuppofed  to  be  begun  before  the 
taking  of  the  half* moon 

For  fixing  the  miners,  or  eredling  batteries  on 
the  covert-way,  to  lay  the  place  open  and  make  a 
reafonable  breach 

For  the  defence  and  fupport  of  the  breach  after 
the  place  is  laid  open 

F01  the  miftakes  which  the  enemy  may  happen 
to  commit,  and  their  negledf  in  their  works 
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Days. 

4 


4i 


Total  of  the  defence 

In  this  defence  it  is  plain  we  fuppofe  a  town  to  be  forti¬ 
fied  only  with  half  moons  and  a  co  vert- way  ;  but  if  the 
half-moon  had  a  reduit  with  a  revetement  and  rampart,  it 
might  hold  out  four  days  longer.  If  there  were  retrench¬ 
ments  in  the  baftions,  they  might  retard  the  taking  of  the 
place  five  or  fix  days.  If  the  ditch  was  ftrengthened  with 
tenailles  and  caponiers,  the  paffage  over  it  might  be  pro- 
traded  two  or  three  days.  If  there  was  a  good  horn- 
work,  or  fome  other  like  fortification  properly  ftrengthened 
with  a  half-moon,  a  covert-way,  and  retrenchments  within 
the  work,  the  taking  of  it  would  coft  about  12  or  14  days. 
If  this  work  had  tenailles,  the  paffage  over  its  ditch  would 
be  later  by  two  or  three  days.  If  there  was  a  fore-ditch 
and  a  fecond  coverty-way,  the  proorefs  of  the  attacks 
would  ftill  be  lefs  rapid,  and  we  might  reckon  10  or  iz 
days  for  the  taking  of  this  fecond  covert-way  and  the  paf¬ 
fage  over  its  ditch.  If  there  were  redoubts  near  the  place, 
they  would  ftill  protrad  the  taking  of  it  for  fome  days. 

From  this  eftimate,  though  not  very  exad,  an  idea  may 
be  formed  of  the  duration  of  a  fiege  :  a  point  abfolutely 
neceftary  for  fecuring,  at  lead,  a  fufficient  quantity  of  am¬ 
munition  during  the  time;  we  fay  at  leaft,  becaufe  it  is 
always  prudent,  if  poffible,  to  have  a  greater  quantity  of 
ammunition  than  is  fuppofed  to  be  wanted.  When  once 
the  number  of  the  gairifon,  together  with  the  duration  of 
the  fiege,  is  fixed,  it  is  then  very  eafy  to  calculate  the  quan¬ 
tity  of  powder  and  ammunition  with  which  the  place  is  to 
be  provided. 

It  is  judged,  that  to  be  well  provided  with  cannon,  eight 
pieces  fhould  be  allowed  to  each  baftion.  Therefore  in  a 
place  of  fix  baftions  there  ought  to  be  48  pieces.  . 

Asa  town  is  never  attacked  on  all  fides,  and  there  are 
feldom  above  two  or  three  attacks  at  the  moft,  the  cannon 
belonging  to  thofe  baftions  that  are  not  attacked,  ferve  to 
ftrengthen  the  baftions  attacked,  and  they  are  placed  alfo  in 
the  outworks  of  the  fronts  attacked. 

A  mong  the  cannon  for  the  defence  of  the  town  there 
fhould  be  fome  of  24,  of  » 6,  of  1 2,  of  8,  and  of  4  pounders^ 
and  even  of  2  and  1.  The  latter  are  of  very  great  fervice, 
becaufe  of  their  being  fo  convenient  to  remove  with  eafe, 
and  with  few  menj  from  one  place  to  another ;  for  this 
difturbs  the  enemy,  who  find  it  difficult  to  deflroy  thefe 
fmall  pieces.  The  largeft  ferve  to  fire  againft  their  batteries 
and  their  works.  The  fmall  ones  are  carried  to  the  out¬ 
works,  and  to  the  covert-way,  from  whence  they  are  fired  en 
barbette .  It  is  cuftomary  to  make  ufe  of  fea  carriages  for 
thefe  fmall  pieces. 

Belides  cannon,  the  town  ought  to  be  provided  with  a 
great  number  of  wall  guns,  carabines,  mufkets,  &c.  We 
are  to  fuppofe  that  moft  of  the  ordinary  arms  will  be  broke 
in  the  (ervice,  and  theicfore  care  mull  be  taken  to  provide 
new  ones  when  wanted. 

The  number  of  mortars  neceftary  may  be  eftimated  at 
5  G  two* 
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i  2  and  8  inches  diameter.  There  ought  alfo  to  be  feverai 
ftone- mortars. 


The  garrifon  of  a  place  of  fix  baftions,  confiding,  as  we 
have  already  obferved,  of  3600  foot,  are  to  be  employed  or 
didributcd  in  the  following  manner. 

We  diould,  firfl  of  all,  reckon  about  600  foldiers  wound¬ 
ed  and  fick,  in  the  fird  12  or  15  days  of  the  fiege,  and  for 
the  fervice  of  the  batteries,  the  removing  of  ammunition, 
&c.  And  then  there  will  remain  30CO  for  the  defenee  of 
the  plaee. 

Thefe  are  to  be  divided  into  three  equal  bodies  ;  one 
for  the  guard,  the  other  for  the  biovac  under  arms,  ready 
to  march  on  the  fird  notice  where  wanted,  and  the  third  to 


red. 

The  horfe  are  alfo  divided  into  three  bodies  like  the  foot; 
that  for  the  guard  is  chiefly  placed  on  the  right  and  left  of 
the  attack  ;  that  for  the  biovac  is  generally  quartered  by 
brigades,  in  different  parts  of  the  town,  where  they  may  be 
of  iervice,  either  to  keep  the  inhabitants  in  awe,  or  to  be 
ready  to  aft  in  fallies.  In  regard  to  the  third  corps,  who 
are  to  red,  their  liorfes  mud  be  faddled  in  the  day  ;  and  the 
horfe  or  dragoons  mud  be  ready  to  mount  indantly,  fhould 
there  be  any  oecafion  for  their  fervice. 

The  guard  of  infantry  and  the  biovac  ought  to  be  under 
arsons,  at  the  feverai  pods  affigned  them  in  the  works  of  the 
place  ;  and  for  the  corps  at  red,  they  mud  be  ready  to  fup- 
port  the  troops  on  guard,  in  eafe  thefe  fhould  have  need  of 
their  afliftanee. 

The  guard  of  foot  of  ioco  men  may  be  fubdivided 
nearly  into  three  equal  bodies  ;  two  of  which  to  defend 
the  pods  attacked,  and  the  third  the  other  pods  not  at¬ 
tacked.  And  in  regard  to  the  two  fird,  they  may  be  fuh- 
divided  alfo  into  three  equal  bodies  ;  two  of  which  are  to 
fire  the  fird  two  hours  of  the  night,  the  other  is  to  relieve 
one  of  them  at  the  end  of  that  time,  the  next  is  relieved 
two  hours  after  ;  and  lb  on  alternately,  that  there  may  be 
always  two  thirds  of  this  guard  in  action,  and  the  other 
third  at  red. 

There  is  no  oeeafion  for  fo  brifk  a  firing  by  day  as  by 
night ;  becaufe  the  befieged  are  more  capable  of  feeing 
what  the  enemy  are  about,  and  of  oppofing  their  attempts  ; 
but  in  the  night  nothing  but  a  ftrong  cannonading  can 
guard  againd  their  enterprifes.  By  day  the  troops  fire  from 
between  baskets,  fand-bags,  or  gabions,  placed  on  the  upper 
part  of  the  parapet,  to  the  end  that  being  under  cover  they 
may  take  better  aim  at  the  enemy. 

As  the  mod  perfedl  fortifications  cannot  hold  out  long 
without  the  neeeffary  ammunitions,  too  mueh  care  cannot 
be  taken  in  regard  to  this  article. 

“  The  ancients,  fays  Mr  Folard,  were  accudomed  to  lay 
In  a  great  dore  of  piovifions,  when  a  place  was  threatened 
with  a  fiege  ;  a  dore  fufficient  not  only  for  three  or  four 
months,  but  for  three  or  four  years  at  lead.  This  they 
were  induced  to  do  for  two  reafons ;  the  fear  of  being 
blockaded  ;  and  the  inviolable  law  of  defending  themfclves 
to  the  lad  extremity.  The  moderns  take  lefs  precaution  in 
refpedl  to  piovifions,  as  well  as  to  every  thing  elfe  ;  they 
think  it  fufficient  to  lay  in  a  doek  for  three  or  four 
months  in  towns  of  the  greated  drength  and  importance  ; 
which  is  very  wrong.  I  grant,  indeed  (continues  Mr  Fo- 
lard),  that  the  law  of  holding  out  to  the  very  lad  extremity 
is  looked  upon  as  chimerical  at  prefen t,  and  entirely  left  to 
the  ancients :  but  it  fhould  be  confidered,  that  an  enemy 
well  acquainted  with  the  date  of  things  will  roeafure  the 
firength  of  the  place  by  the  quantity  of  provifions  contained 
therein  ;  and  making  a  ealeulation  of  the  lofs  of  men  in  the 
attack,  together  with  the  expence  of  a  long  fiege,  they  will 
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choofe,  if  they  are  wffe  (and  certainly  they  will  gain  by  it  in  Of  Sieves, 
the  end),  to  take  it  rather  by  blockade  than  by  a  t:ei?e  in 
form  :  at  lead  they  will  be  fure  of  becoming  mailers  ol  it  in 
three  or  four  months  through  want  of  provifions  ;  whereas 
a  fiege  may  lad  that  time,  if  the  garrifon  are  obdinate. 

Such  a  town  as  Lifle  in  Flanders,  and  as  Bergues,  both  of 
which  are  out  of  the  line  of  communication  of  our  frontier, 
cannot  be  too  well  docked  with  provifions.  A  wife  and 
experienced  minider  will  vi&ual  them  at  lead  for  eighteen  . 
months,  becaufe  they  may  be  blockaded.  It  is  much  the 
fame  in  regard  to  Stiafburg  and  to  Landau.  The  latter 
was  never  vi&ualled  for  more  than  three  or  four  months  : 
how  imprudent,  therefore,  mud  it  be  to  lay  fiege  to  it, 
when  it  may  be  taken  by  a  blockade  almod  as  foon  as  by  a 
fiege,  which  is  attended  moreover  with  an  infinite  lofs  of 
brave  men,  and  a  mondrous  expence 

'I  hefe  refle&ions  of  M.  Folard  are  very  folid  ;  but  clr- 
c umdar.ee s  will  not  always  permit  a  plaee  to  fie  lo  well  pro¬ 
vided  as  one  could  wiffi. 


When  a  governor  finds  that  the  enemy  threatens  to  lay 
fiege  to  a  town  under  his  care,  and  that  the  place  is  in  want 
of  the  chief  things  neeeffary  for  a  vigorous  defence,  lie  is 
to  exert  all  his  abilities,  in  order  to  remedy  this  inconvenience 
as  much  as  poffible.  The  greated  want  of  all  is  that  of  pro¬ 
vifions  ;  he  mud  therefore  endeavour_to  get  a  fupply,  both 
from  the  eountry  and  from  the  people  of  the  town  ;  which 
is  to  be  didributed  among  the  garrifon  with  the  greated 
economy.  The  ufelefs  mouths  fhould  be  all  fent  out,  and 
an  inquiry  ought  to  be  made  after  thofe  who  are  fufpe&ed 
of  having  hoarded  any  corn  ;  and  upon  paying  them  for 
it,  or  upon  giving  them  fecurity  of  payment,  they  fhould 
be  obliged  to  deliver  it  up  for  the  fubfidenee  of  the  garri¬ 
fon. 

Hitherto  we  have  made  no  mention  of  the  inhabitants ;  yet 
they  may  be  rendered  ferviceable  in  contributing  to  eafe  the 
garrifon.  The  governor  fhould  make  ufe  of  fuch  workmen 
who  exercife  handicraft  trades  for  every  thing  relating  to  their 
refpe&ive  branches  ;  and  thole  who  are  not  artificers,  fhould 
watch  the  fire  that  may  be  kindled  by  the  fhelis  and  red-hot 
bullets  ;  they  ought  likewife  to  tranfport  the  materials  to 
the  places  affigned  them  ;  and  even  to  work  at  the  different 
retrenchments  whieh  the  governor  fhould  think  fit  to  order 
in  the  town,  provided  however  that  they  be  not  too  much 
expofed  to  the  fire  of  the  befiegers.  An  article  of  the 
greated  importance,  in  regard  to  the'  inhabitants,  is  to  oblige 
them  to  lay  in  a  dock  of  provifions  for  fix  months,  and  thofe 
that  are  able  fhould  be  obliged  to  make  dill  a  greater  pro- 
vifion,  whieh  will  be  a  refource  to  the  garrifon  when  their 
own  dock  is  exhauded. 


§  2.  Neeeffary  Preparations  for  maintaining,  a  Siege . 

When  a  town  is  threatened  with  a  fiege,  the  governor 
ought  not  only  to  take  care  to  have  a  plentiful  dock  of  am¬ 
munition  and  provifions,  but  moreover  he  fhould  ufe  all 
the  precautions  requifite  for  retarding  the  enemy’s  ap¬ 
proaches,  and  rendering  them  more  difficult  and  dangerous. 

He  ought  therefore  to  leave  nothing  in  the  neighbour¬ 
hood  that  may  ferve  to  cover  the  enemy  ;  he  fhould  clear 
the  adjacent  country  of  all  houfes  that  are  within  reach  of 
cannon- ffiot,  and  fill  up,  if  poffible,  the  caverns  or  hollow 
ways  that  may  be  coneealed,  or  build  fome  redoubts  and 
other  works  under  the  prote&ion  of  the  place,  by  which 
they  may  be  enfiladed.  He  ought  to  cut  down  all  the 
trees  ,*  in  a  word,  he  fhould  prevent  the  enemy’s  having 
any  cover  within  reaeh  of  the  cannon  of  the  place  ;  he 
fhould  fee  that  the  fortifications  be  all  in  a  good  condition, 
and  that  the  covert-way  be  well  palifaded ;  in  fine,  he 
fhould  caufe  arrows  to  be  built  on  the  faliant  angles  of  the 
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[Of  Sie^e?.  glacis.  Retrenchments  may  alto  be  made  in  the  re-entering 
place"  of  arms  of  the  covert- way,  by  railing  a  parapet  with¬ 
in  them,  and  parallel  to  their  faces,  with  a  fmall  ditch  be* 
fore  it.  Nor  fhould  the  galleries  for  the  mines  be  forgot¬ 
ten:  on  the  contrary,  they  ought  to  be  begun  betimes,  and 
carried  out  into  the  country  as  far  as  the  ground  will  per¬ 
mit  :  and  chambers  fhould  be  made  under  all  the  angles  of 
the  glacis.  If  there  arc  any  houfes  within  the  rampart 
which  may  obflrufl  the  defence,  the  governor  ought  to  fee 
them  demolifhed  ;  and  nothing  fhould  be  left,,  either  within 
or  without,  which  can  any  way  be  of  fervice  to  the  befiegers. 
If  there  are  new  railed  troops,  care  fhould  be  taken  to  dif- 
cipline  them  well. 

The  governor  fhould  alfo  fee  that  the  hofpitals  be  in  a 
good  condition,  that  the  Tick  and  wounded  be  taken  care 
of,  nor  think  it  beneath  his  charadler  to  vifit  them  liimfelf, 
and  to  let  the  ioldiers  fee  how  greatly  he  has  their  preser¬ 
vation  at  heart.  This  is  the  fureft  way  to  gain  their  con¬ 
fidence  and  affe&ion,  and  to  engage  them  to  do  their  ut- 
moft  towards  defending  the  place. 

As  it  is  now  the  cuftom  to  throw  a  great  number  of  fhells 
into  a  town  befieged,  it  is  neceffary  to  have  vaulted  places 
tinder  ground  bomb-proof,  where  part  of  the  garrifon  not 
on  duty  may  reft  in  Safety.  They  are  not  fo  much  wanted 
in  large  cities,  where  there  are  always  different  quarters  fe- 
cure  from  the  enemy’s  fhells  :  blit  a  fmall  town  is  in  every 
part  expofed  to  the  bombs ;  fo  that  fome  places  under 
ground  are  abfolutely  neceffary  for  the  garrifon  to  take  their 
reft,  and  to  prevent  the  troops  from  being  continually  in¬ 
commoded.  Thefe  Subterraneous  caverns  are  generally 
made  in  the  gorges  of  the  baflions,  and  fometimes  under 
the  rampart  behind  the  curtains. 

Where  there  are  none  of  thofe  fubterraneous  places,  it 
will  be  neceffary,  as  foon  as  the  town  is  inverted,  to  ere& 
defences  to  flicker  the  men  from  the  bombs ;  thefe  are 
made  of  ftrong  pieces  of  timber,  laid  doping  again  ft  the 
parts  the  leaft  expofed,  and  they  may  be  cover .  !  with  thick 
planks  laid  in  the  fame  manner.  The  large  houfes  fhould 
alfo  be  (bored,  that  is,  all  the  floors,  from  top  to  bottom, 
fhould  be  fupported  with  ftrong  upright  timbers,  and  the 
upper  floor  covered  with  large  beams  laid  acrofs  one  another, 
and  thefe  again  with  earth,  fafeines,  dung,  &c.  When 
they  are  thus  fitted  up,  they  may  ferve  either  for  the  ac¬ 
commodation  of  the  troops  or  for  hofpitals,  Sec.  But  what 
deferves  a  more  fpecial  care,  is  the  powder-magazines. 
They  ought  to  be  bomb-proof;  but  as  there  are  very  few 
that  can  refift  the  (hock  of  a  great  number  of  fhells,  they 
fhould  therefore  be  covered  with  feven  or  eight  feet  thick 
of  earth,  and  a  layer  of  fafeines,  dung,  and  ftrong  planks 
laid  over  them,  fo  as  to  form  a  kind  of  roof.  But  if  it 
fhould  happen,  either  from  their  fituation  or  height,  that 
this  cannot  be  done,  then  a  range  of  large  trees,  well  faften- 
el  together,  mu't  be  laid  over  them,  fo  as  to  diminifh  the 
ft  lock  of  the  fhells.  The  windows  of  the  powder-maga¬ 
zines  fhould  have  no  profpefl  towards  the  befiegers  ;  and 
to  prevent  all  accidents,  nobody  fhould  be  permitted  to  go 
in  or  out  of  the  doors,  but  when  the  fire  of  the  enemy  is 
flackened. 

When  there  are  no  powder-magazines  in  a  town,  it  is 
very  difficult  to  preierve  the  powder  during  a  liege  ;  all 
that  can  be  done,  is  to  diftribnte  it  in  different  places,  as  in 
cellars  and  caves  made  under  the  ramparts,  ©r  in  gardens, 
&c.  and  to  cover  thefe  places  well  with  thick  planks,  earth, 
fafeines,  Sec. 

The  mifehief  done  by  fhells  confifts  not  only  in  demolifh- 
ing  the  buildings  on  which  they  fall,  but  likewife  in  fetting 
£re  to  moil  places  they  fall  upon  ;  and  when  they  are  fol¬ 
lowed  by  red- hot  balls,  it  is  very  difficult  to  hinder  the  town 
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from  being  burnt.  In  order  to  remedy  this  evil,  timely  Of  Sieges, 
precautions  fhould  be  taken,  and  the  inhabitants  employed  1 

in  extiriguifhing  the  fire. 

Fir  ft  of  all,  a  great  number  of  calks,  filled  with  water, 
fhould  be  placed  in  the  ftreets  ;  and  the  foldiers  and  inha¬ 
bitants  ought  to  be  divided  into  companies,  to  prevent  the 
fpreading  of  the  flames.  It  will  be  proper  to  divide  thefe 
into  fmall  bodies,  and  to  allot  different  quarters  to  each  of 
them,  for  extinguifhing  any  fire  that  may  happen  to  parti¬ 
cular  houfes.  By  thefe  means  each  corps,  or  company, 
will  become  anfwerable,  in  fome  meafnrej  for  the  houfes  en- 
trufted  to  their  care,  and  ufe  the  utmoft  endeavours  to  pre- 
ferve  them.  The  pavements  mail  alfo  be  taken  up,  and 
dung  laid  in  the  ftreets,  to  prevents  further  mifehief  from 
the  burftfng  of  the  fhells. 


5  Of  the  Defence  from  the  tnvefllng  to  the  Attack  of  the 
Covert' <w  ay. 


When  the  place  is  inverted,  and  the  befiegers  begin  to 
work  upon  the  line  of  circumvallation,  the  governor  ought 
not  at  firft  to  fire  upon  the  enemy’s  troops  with  the  largdt 
cannon,  but  with  his  fmall  pieces  only.  For  as  the  enemy 
ought  to  pitch  their  camp  as  near  as  poftible  to  the  place, 
provided  they  are  out  of  reach  of  caunon-fhot,  they  will 
think  themfelves  at  a  fufficient  diftauce  when  out  ot  the 
reach  of  thofe  fmall  pieces  ;  but  as  foon  as  they  are  encamp¬ 
ed,  the  garrifon  are  to  give  them  a  full  volley  with  their 
great  gun?,  which  will  oblige  them  to  decamp  once  more, 
and  make  them  lofe  time. 

While  the  befiegers  are  conftru&ing  the  lines,  their  en¬ 
gineers  fpare  no  pains  to  get  an  exadl  knowledge  of  the  ad¬ 
jacent  ground,  and  to  reconnoitre  the  fortification®,  that 
they  may  form  the  plan  of  attack,  which  they  will  be  fure 
to  make  on  the  weakell  fide.  To  prevent  this,  M.  Goulan 
propofes  the  following  fcheme. 

As  foon  as  the  town  is  invefted,  the  governor  fhould  fend 
200  or  300  men  every  night  to  that  fide  which  he  knows 
to  be  the  weakeft,  with  orders  to  lie  upon  their  faces,  in 
the  form  of  a  femicirle,  of  which  the  palifades  of  the  co¬ 
vert-way  may  be  confidered  as  the  diameter.  Thefe  men 
fhould  be  divided  into  fmall  parties,  of  three  or  four  men 
each,  at  the  diflance  of  20  or  30  paces  from  one  another, 
fo  as  to  occupy  a  large  trad  of  ground.  All  thefe  different 
parties  ought  to  agree  upon  a  fignal,  to  give  notice  when 
any  body  partes  by  them,  and  they  fhould  remain  there  in 
filcnce  till  day,  without  flirring,  unlefs  fomebody  happens 
to  pafs  by  ;  in  which  cafe,  the  fiift  that  fees  them  fhould 
rife,  and  give  the  fignal  to  the  reft,  who  are  to  do  the  fame ; 
then  all  drawing  clofe  together,  and  advancing  to  the  pali¬ 
fades,  they  will  take  thole  who  parted,  as  it  were  in  a  net, 
without  any  portability  of  relief  from  their  efcort,  who  can¬ 
not  be  numerous  enough  to  refeue  them  from  the  hands  of 
200  or  300  men,  protected  by  the  fire  cf  the  covert- way. 
If  the  men  who  advance  to  reconnoitre  the  place,  inftead  of 
parting  through  the  intervals,  fhould  fall  in  with  fome  of 
thefe  parties,  and  endeavour  to  get  off,  they  mnft  be  fired 
upon  :  thus  the  enemy  may  be  eafily  hindered  from  reccn- 
noitering,  and  thereby  acquiring  a  knowledge  of  the  ground, 
or  the  fide  mod  proper  to  be  attacked. 

From  the  time  the  place  is  invefted,  the  befieged  fhould 
fend  every  night  fmall  parties  of  eight  or  ten  men,  com¬ 
manded  by  a  feneant,  with  orders  to  lie  upon  their  faces 
all  round  the  border  of  the  glacis,  and  to  liften  carefully  to 
every  thing  that  partes.  Whatever  care  the  befiegers  nny 
take  to  open  the  trenches  in  filence,  ftill  it  will  be  very 
difficult  for  this  operation  to  be  made,  without  fuch  a  mo¬ 
tion  as  muft  be  heard  or  perceived  from  the  neighbomhood 
of  the  glacis,  Thefe  fmall  parties  may  even  advance  a  little 
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t Of  Sieges,  further,  obfervmg  filencc,  and  taking  care  not  to  be  fmpri- 
"  v~ ' "  fed  by  the  parties  which  the  enemy  alfo  may  fend  out  on 
that  fide,  to  watch  whether  there  are  any  troops  of  the  garri- 
fon  ready  to  fall  upon  the  workmen. 

When  the  fide  on  which  the  enemy  open  their  trenches 
is  known,  the  great  pieces  of  ordnance  are  mounted  on  the 
rampart  of  the  town  en  barbette ,  and  the  fmall  ones  on  the 
covert-way,  from  whence  they  are  to  fire  brifkiy  upon  the 
trenches.  And  to  point  more  exadlly,  fire-balls  are  thrown 
from  the  mortars,  which  will  give  light  enough  to  difeover 
the  workmen.  Juft  at  this  time,,  the  befieged  fhould  make 
the  greateft  fire  againft  the  enemy,  becaufe  it  is  then  they 
are  moft  uncovered,  and  confequently  moft  expofed.  As 
the  befieged  cannot  have  their  batteries  ready  till  the  fecond 
or  third  day  after  the  opening  of  the  trenches,  during  that 
time  the  guns  may  continue  to  fire  en  barbette ;  but  it  will 
hardly  be  poffible  to  fire  in  that  manner  when  the  enemy’s 
batteries  are  once  eredted.  Mortars  fhould  likewife  be  ufed 
for  throwing  fhells  on  the  workmen  and  thofe  employed  on 
the  batteries  ;  in  fhort,  the  belt  ufe  fhould  be  made  ©f  the 
artillery,  before  the  enemy  are  in  a  condition  to  filence  it. 

It  is  cuftomary  to  make  two  or  three  attacks  in  order  to 
divide  the  attention  of  the  gairifon  ;  and  of  thefe,  general¬ 
ly  [peaking,  there  is  only  one  real  :  they  mtift  therefore 
endeavour  to  find  out  this  real  attack,  and  to  ufe  the  utmoft 
diligence  in  making  good  retrenchments,  as  well  in  the  out¬ 
works,  which  the  enemy  mufitake  before  they  can  come  to 
the  body  of  the  place,  as  in  the  gorge  of  the  baftion  of  the 
front  attacked.  But  to  render  thefe  retrenchments  ftrong 
and  firm,  they  fhould  have  been  begun  and  even  finifiied  be¬ 
fore  the  opening  of  the  trenches.  A  governor,  who  has  a 
proper  knowledge  of  fortification,  ought  to  judge  on  which 
fide  a  town  is  moft  acceflible,  and  to  prefume  that  here  the 
enemy  will  commence  their  attack ;  confequently  he  ought 
to  think  of  every  method  of  defence,  the  beft  adapted  to  re¬ 
tard  the  approaches,  and  difpute  every  inch  of  ground. 

The  befieged  fhould  fo  diipofe  their  artillery  at  the  be¬ 
ginning  of  a  fiege,  as  to  enfilade  the  branches,  and  to  di- 
red  their  fire  againft  the  head  of  the  trenches  or  the  faps. 
This  muft  be  their  principal  effort ;  for  it  is  by  continually 
firing  upon  them  that  they  may  reafonably  hope  to  retard 
the  works. 

When  the  enemy  have  ere&ed  their  batteries,  it  is  very 
difficult  for  the  befieged  to  maintain  theirs,  efpecially  if  they 
are  placed  on  the  produced  faces  of  the  pieces  attacked. 
For  as  the  cannon  are  continually  filing  a  ricochet  againft 
thefe  faces,  and  it  being  difficult  to  guard  againft  this  firing, 
it  will  be  very  dangerous  for  the  foldiers  to  remain  there  : 
all  that  can  be  done  is  to  make  fome  traverfes,  in  order  to 
diminifti  their  effed  ;  which  is  difficult  indeed  to  compafs, 
becaufe  the  fhot  falling  upon  the  traverfes  will  bound  be¬ 
tween  them.  It  is  advifable  not  to  perfift  in  firing  always 
from  the  fame  place  againft  the  enemy’s  batteries.  By  cea- 
fing  to  fire  from  that  part  where  the  befiegers  know  there 
was  a  battery,  they  may  be  induced  to  think  they  have  de- 
flroyed  it,  which  will  prevent  their  continuing  to  fire  againft 
it,  and  be  a  means  of  preferving  the  battery  for  future  fer- 
vice.  But  in  order  to  give  them  trouble,  fmaller  guns  may 
be  placed  in  the  outworks,  on  the  faces  ©f  the  baftions, 
from  whence  the  trenches  and  batteries  of  the  befiegers  can 
be  difeovered  ;  and  they  muft  often  change  place  to  perplex 
the  enemy,  who  will  find  it  very  difficult  to  difmount  thofe 
moving  pieces.  The  befieged  however  muft  endeavour  to 
repair  the  parapets  deftroyed  by  the  enemy,  and  to  take 
proper  meafurcs  for  firing  again  from  thence,  as  foon  as  the 
befiegers  have  fhifted  their  guns. 

It  is  alfo  advifable  that  the  batteries  of  the  befieged 
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fhould  not  fire  In  falvoa,  or  all  at  a  time:  for  it  is  well  Qf  Sieges' 
known,  that  the  befiegers  place  foldiers  in  the  trenches  "’""r ,m* 
to  obferve,  through  fmall  loop-holes  made  with  fand-bags  in 
the  parapet  of  the  trench,  when  the  batteries  of  the  town  are 
fired,  and  to  give  notice  to  thofe  who  are  at  work  in  the 
trenches,  which  way  the  guns  are  pointed,  that  they  may- 
put  themfelves  under  cover.  If  the  befieged  have  only  fix 
pieces  on  a  battery,  and  they  fire  them  all  at  a  time,  the  ene¬ 
my  have  fome  moments  of  lecurity  to  look  over  the  parapet 
and  to  examine  the  ground  where  they  intend  to  work  and 
to  condu&  the  trenches :  but  when  the  garrifon  vary  their 
manner  of  firing,  they  give  more  uneafinefs  to  thofe  who 
are  at  work  in  the  trenches,  who  will  not  be  fo  ready  to 
look  over  the  parapet ;  which,  thoiigh  it  be  neceffary,  in 
order  to  view  the  fituaticn  of  the  ground  towards  which  the 
works  are  to  be  dire&ed,  is  ever  dangerous,  but  efpecially 
when  the  trenches  are  brought  within  mufket-fhot  of  the 
place.  ‘  ! 

§  4.  Of  Sallies • 

A  garrison  that  keeps  within  a  place,  without  making 
fallies,  is,  as  the  chevalier  de  Ville  fays,  like  thofe  who  are 
not  concerned  when  their  neighbour’s  houfe  is  on  fire,  and 
will  not  ftir  to  extinguifh  it  till  it  has  reached  their  own. 

And  indeed,  as  the  befiegers  continually  carry  on  their  ap¬ 
proaches  towards  the  town,  it  is  of  the  utmoft  importance 
to  endeavour,  in  time,  to  flop  their  progrefs  ;  to  which  end, 
the  making  of  fallies  is  extremely  conducive,  efpecially  when 
they  are  well  conduced,  otherwife  they  would  rather  acce¬ 
lerate  than  retard  the  taking  of  the  place. 

How  great  foever  the  advantage  of  fallies  may  be,  they 
are  proper  only  when  a  garrifon  is  numerous.  A  fmall 
garrifon,  although  well  Hocked  with  all  the  kinds  of  necef- 
fary  ammunitions  for  making  a  defence,  and  for  holding  out, 
ought  to  be  very  careful  how  they  venture  to  make  a  fally. 

But  a  numerous  garrifon,  not  fo  well  provided,  ought  to 
fatigue  the  enemy  as  much  as  poffible  by  frequent  fallies. 

The  fame  meafure  ought  to  be  followed  when  a  town  i* 
but  ill  fortified  ;  the  garrifon  fhould  not  fhut  themfelves  up 
fo  as  to  be  obliged  to  fnrrender,  as  it  were,  without  making 
much  refiftance.  It  is  beft  in  thofe  cafes  to  harafs  the  ene* 
my  continually,  to  keep  them  at  a  diftance  as  long  as  poffible, 
and  to  ufe  every  flratagem  and  endeavour  that  may  retard 
their  approaching  the  glacis,  and  the  taking  of  the  covert¬ 
way.  Thus  it  was  that  the  marquis  of  Uxelles,  afterwards 
mailhal  of  France,  behaved  at  the  fiege  of  Mentz  in  1689. 

He  defended  that  large  and  ill  fortified  town  upwards  of 
two  months,  with  the  help  of  a  very  brave  garrifon  ;  but 
was  obliged  to  capitulate  for  want  of  powder  and  ammuni¬ 
tion,  though  he  was  ftill  mafler  of  the  covert-way,  and  even 
in  fome  meafure  of  the  glacis. 

When  the  befiegers  arc  at  a  diftance  from  the  place,  fallies 
are  very  dangerous,  becaufe  the  enemy  may  cut  them  off 
from  the  town  with  their  horfe  :  but  when  they  have  made 
their  fecond  parallel,  and  advanced  the  branches  of  the 
trenches  towards  the  third  parallel  at  the  foot  of  the  glacis, 
then  is  the  time  for  the  garrifon  to  fally.  They  may  even 
venture,  though  with  great  caution,  when  the  befiegers  are 
at  work  upon  the  fecond  parallel,  and  before  it  is  entirely 
finifiied  ;  but  the  moft  favourable  opportunity  of  fallying, 
is  when  the  befiegers  are  come  to  the  third  parallel,  and  want 
to  make  a  lodgment  on  the  glacis.  Then  there  is  no  danger 
ot  being  cut  off ;  and  the  enemy  may  be  furprifed  the  more 
eafily,  as  the  garrifon  have  it  in  their  power  to  fall  upon 
them  all  at  once,  and  to  throw  them  into  confufion,  without 
giving  them  time  to  recover  themfelves. 

Sallies  may  be  either  great  or  fmall ;  the  former  ought 
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Of  sieges,  to  be  with  coo  or  6® 0  wen  at  lead,  or  proportioned  to  the 

-.*■ -  guard  in  the  trenches;  the  latter  are  only  with  io,  15,  or 

20  men. 

The  intent  of  great  Tallies  fhould  be  to  deftroy  a  con¬ 
siderable  part  of  the  works  of  the  befiegers,  in  order  to  oblige 
them  to  begin  again  ;  to  nail  up  their  guns  ;  to  retake  fome 
poll  which  held  been  abandoned ;  and  laftly,  to  obftrud  the 
enemy’s  works  as  much  as  poflible,  and  thereby  retard  the 
taking  of  the  place. 

In  regard  to  fmall  Tallies,  they  ferve  for  no  other  end  than 
to  interrupt  the  workmen  at  the  head  of  the  trenches,  fo 
as  to  frighten  them,  and  oblige  them  to  run  away.  As  it 
requires  fome  time  to  bring  them  back,  and  to  make  them 
return  to  their  work,  this  will  occafion  delay,  and  retard  the 
approaches. 

The  beft  time  for  great  Tallies,  is  two  hours  before  day¬ 
light,  the  troops  being  then  fatigued  and  fleepy  ;  therefore 
more  eafily  furprifed,  and  lefs  capable  of  making  a  vigorous 
refinance.  And  when  it  has  rained  very  hard  in  the  night, 
fo  that  the  guard  in  the  trenches  may  be  unable  to  make  ufe 
of  their  lire  arms,  this  is  alfo  a  favourable  circumftance  :  in 
fhort,  no  opportunity  fhould  be  liegleded  to  Turpi  ife  the 
enemy  ;  for  Tallies  feldom  piove  advantageous  any  other 
way.  The  following  is  the  order  which  M.  Vauban  pro¬ 
poses  to  be  obferved. 

There  fhould  be  a  detachment  of  90  men  drawn  up,  30 
in.  front,  and  three  deep  ;  to  which  muil  be  added  a  fourth 
rank  of  30  grenadiers.  The  three  firfl  ranks  of  this  detach¬ 
ment  fhould  be  armed  with  cuiraffes  ;  each  foldier  fhould 
have  a  [word  and  piflol  at  his  belt,  and  a  partizar.,  or  long 
iron  fork  with  a  hook,  in  his  hand.  This  detachment  is  to 
be  followed  by  another  of  180  men,  30  in  front,  and  fix 
deep  •,  the  firfl  rank  of  thefe  is  to  be  armed  as  the  former, 
with  cuiraffes  and  long  weapons,  the  reft  as  ufual. .  The 
£rft  lank  in  this  detachment  is  to  make  up  the  rear  in  the 
retreat.  After  this  fecond  detachment  200  workmen  are 
to  follow  with  proper  tools  to  deftroy  the  enemy’s  works, 
and  feveral  of  thefe  with  combuftibles  to  burn  what  they 
cannot  otherwise  deftroy.  Some  of  them  are  to  be  provided 
with  long  nails  of  fteel,  and  of  different  magnitude,  to  fpike 
the  cannon  •,  there  muft  be  fome  of  a  very  large  fize,  becaufe 
the  tonch-holes.  happen  frequently  to  be  fo  very  wide,  that 
-common  nails  will  not  fill  them  up  exadly. 

Befrdes  the  two  detachments  and  workmen  above  men¬ 
tioned,  another  body  of  300  or  400  men  fhould  be  ordered 
to  fupport  them,  and  to  follow  them  flowly  as  far  as  the  head 
of  the  trenches  •,  where,  if  they  find  that  thofe  who  went 
before  them  have  no  need  of  afliftance,  they  fhould  halt  to 
be  ready  to  ad  if  occafion  requires  it.  If  the  guard  of  the 
trenches  fhould  make  a  vigorous  attack  upon  the  Tally, 
this  detachment  will  fupport  them,  and  jointly  encounter 
the  befiegers.  If  the  latter  are  repulfed,  which  muft  be  the 
cafe  if  the  Tally  is  not  forefeen  and  expected,  the  workmen 
muft  fet  about  demolifhing  the  works,  and  filling  up  the 
trenches  as  faft  as  poflible.  Thefe  troops  fhould  alfo  endea¬ 
vour  to  penetrate  as  far  as  the  batteries,  in  order  to  nail  up 
the  cannon,  and  to  maintain  themfelves  in  the  trenches  long 
enough  for  the  workmen  to  deftroy  great  part  of  them. 
When  they  have  done  what  they  propofed,  they  retreat  to 
the  covert-way  in  good  order  ;  and  if  the  enemy  fhould  be 
fo  imprudent  as  to  purfue  them  as  far  as  the  glacis,  they 
muft  be  received  with  a  brifk  fire  as  well  from  the  cannon 
of  the  ramparts  as  iroqi  the  troops  in  the  covert- way. 

In  [allies,  and  generally  in  all  adions  performed  by  night, 
the  foldiers  fhould  put  fomething  in  their  hats,  as  a  white 
paper  or  handkerchief,  to  know  one  another  in  the  dark. 
The  troops  defigned  for  this  purpofe  are  drawn  up  in  the 
place  of  arms  within  the  town,  or  in  the  ditch  if  it  be  dry, 
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or  elfe  in  the  covert-way.  When  they  are  to  march  out  Of  Sieges 
by  different  gates,  fome  fignal  fhould  be  agreed  upon,  that  ' 

they  may  ali  ?move  at  the  fame  time.  If  there  are  more 
attacks  than  one  againft  the  town,  as  generally  is  the  cale, 
then  feveral  fallies  may  be  made  at  the  fame  time  upon  thefe 
attacks.  It  might  be  proper  to  make  a  great  noife  on  one 
fide,  in  order  to  draw  all  the  attention  of  the  enemy  that 
way  ;  and  while  they  are  bufy  in  the  repulfe,  to  ad  vi- 
goreufly  on  the  other  fide;  for  then  they  will,  meet  with 
lefs  veiiftance,  and  will  be  more  capable  of  hurting  the  be¬ 
lie  gers.  However,  as  a  faily  which  has  not  all  the  fuc- 
cefs  that  might  be  expeded,  ought  not  to  difeourage  the 
garrifon  from  repeating  the  attempt ;  fo  one  that  has  been 
crowned  with  fuccefs  ought  not  to  render  them  too  confi¬ 
dent,  or  infpire  them  with  too  great  a  contempt  for  the 
enemy.  The  miftakes  the  latter  may  have  committed,  will 
roufe  their  attention,  and  put  them  upon,their  guard.  We 
ought  ever  to  fuppofe,  that  they  will  do  all  that  we  fhould 
do,  were  we  in  their  place,  and  that  they  will  take  proper" 
meafures  to  remove  every  obilacle  that  may  oppole  them. 

Hitherto  we  have  taken  no  notice  of  the  ufe  of  cavalry 
in  fallies  ;  and  yet  on  fome  occafions  they  may  be  of  fervice, 
which  is  when  the  befiegers  are  at  a  diftance  from  the  place* 

In  this  cafe,  two  detachments  of  horfe  are  ordered  to  the 
right  and  left  to  fupport  the  fallies,  and  to  hinder  the  ene¬ 
my’s  horfe  from  falling  upon  them.  Thefe  detachments 
ferve  alfo  to  proted  their  retreat,  and  to  prevent  their  being 
cut  off ;  but  when  the  befiegers  have  finifhed  their  third 
parallel,  the  fallies  are  then  made  with  foot  only,  and  fhould, 
as  we  have  above  obferved,  be  often  repeated,  provided  the 
garrifon  is  numerous  enough  to  difpute  every  inch  of  ground 
with  the  enemy. 

As  foon  as  the  troops  are  returned  from  the  Tally,  fire¬ 
balls  fhould  be  thrown  into  the  trenches,  to  difeover  the 
workmen  who  are  employe4  in  repairing  the  mifehief  that 
has  been  done,  and  are  at  that  time  in  fome  meafure  un¬ 
covered.  The  fire  of  the  place  wrell  ferved  at  this  jundure, 
muft  kill  a  great  many  of  the  enemy.  So  far  relates  to 
great  fallies. 

The  fmall  fallies,  which  are  intended  merely  to  difturb 
the  befiegers  without  being  able  to  do  them  much  hurt,  are 
conduded  in  the  manner  following.  The  governor  orders 
out  parties  of  10,  15,  or  20  flout  men  only,  as  hath  been 
already  obferved,  who  are  to  advance  foftly  to  the  head  of 
the  trenches,  and  to  jump  into  them  quickly,  making  a 
great  noife,  and  throwing  grenades  ;  after  which  they  are 
to  retire  with  all  expedition  :  the  alarm  which  they  will 
occafion  is  fufficient  to  make  the  workmen  take  to  their 
heels,  who  defire  nothing  better  than  to  have  a  fpecious 
pretence,  as  M.  Goulon  obferves,  to  run  away  upon  the 
leaft  alarm  ;  and  it  is  impoflible  to  prevent  it,  or  to  bring 
them  back  the  fame  night ;  fo  that  the  befiegers  muft  lofe 
all  this  time.  If,  fays  the  fame  author,  the  befiegers  be¬ 
come  accuftemed  to  thefe  little  fallies,  fo  as  to  grow  fecure 
and  take  no  notice  of  them,  the  beiieged  obferving  this 
muft  make  one  in  good  earned:,  which  coming  unexpeded, 
will  eafily  overturn  the  workmen  and  the  troops  that  cover 
them  :  after  which  they  may  retire  without  fighting,  left: 
they  fhould  draw  the  whole  guard  of  the  trenches  upon  their 
backs. 

$  5.  Of  the  Defence  of  the  Glacis  and  the  Covert-way. 

Besides  the  fallies  which  retard  the  lodgment  of  the 
befiegers  on  the  glacis,  mines  may  increafe  the  diff.culty  of 
approaching.  We  have  already  taken  notice  of  tffefe  in  the 
fedion  of  Attack  ;  we  have  only  to  ob ferve  here  in  general, 
that  the  befieged  muft  make  the  beft  ufe  of  them  poflible, 
in  order  to  blow  up  the  enemy  as  often  as  the  ground  will 
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permit  *  tins  is  the  fureft  way  to  keep  the  befiegers  in  awe, 
and  to  oblige  them  to  advance  with  the  greateft  circumfpec- 
tion. 

Befides  the  galleries  and  mines  which  ought  to  be  under 
the  glacis,  the  befie  red  may  alfo  lay  oppoiite  to  its  angles 
large  planks,  ftuck  full  of  very  long  nails,  with  the  points 
upwards,  to  incommode  the  enemy  in  palling  over  the  gla¬ 
cis.^  i  hefe  planks  ought  to  be  ftrongly  fixed,  to  prevent 
their  being^  eafdy  taken  away.  The  burying  of  cailfons  in 
the  glacis  is  alfo  produ&ive  of  a  good  ^effect  ;  but  they 
ought  never  to  be  placed  nearer  than  fix  or  eight  feet  to 
the  infide  of  the  covert-way,  left  they  (hould  do  any  damage 
to  the  troops  that  defend  this  poft. 

When  the  enemy  endeavour  to  make  a  lodgment  on  the 
glacis,  the. garrifon  muft  repeat  their  fallies  with  greater  vi¬ 
gour  ;  which  may  be  done  without  any  inconvenience,  be- 
caufe  of  the  facility  of  retreating.  When  the  troops  are 
returned  from  the  Tally,  fire  is  fet  to  the  chambers  and  caif- 
fon3,  which  will  greatly  difconcert  the  befiegers.  If  the 
chambers  are  well  difpofed,  they  muft  hurt  their  lodgments 
prodigioully  ;  and  as  foon  as  they  are  fprung,  the  befieged 
may  fall  upon  the  enemy,  this  being  a  favourable  opportu¬ 
nity  for  furprifing  them  in  diforder,  and  confequently  of 
deftroying  part  of  their  works.  This  manner  of  proceeding 
{hould  be  often  repeated,  in  order  to  fatigue  the  befiegers, 
and  to  retard  the  taking  of  the  covert-way. 

When  the  enemy  are  ready  to  florm  it,  the  garrifon  muft 
prepare  to  pive  them  a  warm  reception.  The  difficulty  of 
making  a  lodgment  in  the  covert-way  may  be  increafed  by 
a  double  row  of  palifades  ;  the  fecond  ffiould  be  lower  than 
the  firft,  to  the  end  that  the  enemy  may  not  perceive  them. 

I  hefe  two  lows  ought  to  be  at  the  diftance  of  four  or  five 
feet  from  one  another,  to  prevent  the  befiegers  from  jump¬ 
ing  over  them  into  the  coveit-way.  Between  them  may 
be  made  a  frnall  ditch  j  into  which  moft  of  the  enemy’s 
grenades  will  fall,  and  caufe  lefs  mifehief  to  the  troops. 
Care  muft  be  taken  to  make  ftrong  retrenchments  in  the 
places  of  arms,  either  by  railing  a  parapet  withinfide,  and 
parallel  to  their  faces,  with  a  frnall  ditch  at  the  foot  of  it, 
or  by  fimple  rows  of  palifades,  which  will  hinder  the  ene¬ 
my,  from  forcing  their  way  fo  ealily  as  they  would  other- 
wile  be  capable  df  doing.  In  each  place  of  arms  there 
ffiould  be  one  or  two  barrels  of  powder,  with  balls  and 
frnall  arms  ncceflary  for  the  defence  of  the  covert-way. 

All  the  batteries  muft  be  got  ready  to  fire  with  the  ut- 
moft  brifknefs  upon  the  enemy,  when  they  are  at  work 
upon  their  lodgment.  Every  part  of  the  place  that  looks 
into  the  covert-way  ought  to  be  lined  with  troops,  who  are 
to  fire  upon  the  befiegers  ;  but  there  ought  to  be  no  troops 
in  the  parts  oppofite  to  the  places  of  arms,  that  the  troops 
polled  there  may  not  be  hurt  by  the  fire  from  the  body  of 
the  place.  %  J 

The  garrifon  fiiould  endeavour  to  be  informed  by  de- 
ferteis  at  what  time  the  enemy  intend  to  make  their  attack  ; 
the  motions  of  the  latter  may  be  alfo  oblerved  by  perfons 
polled  on  fteeplcs  ;  and  as  foon  as  the  troops  are  perceived 
to  make  an  extraordinary  motion,  and  the  trenches  to  be 
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jumping  Into  it  direftly.  They  will  be  under  a  neceffity  Of  $• 

of  breaking  them  fucceffively  with  hatchets  ;  and  while  this  1 - , 

Is  5°mg.  a  general  difcharge  is  to  be  made  from  the  bat- 
teries  of  the  town,  wlncn  will  do  great  execution.  When, 
a.ter  a  vigorous  refinance,  the  garrifon  find  themfelves  ha-d 
preyed  by  the  enemy,  they  may  abandon  the  covert-wav 
and  retire  into  the  places  of  arms  ;  and  while  the  befieo-ers 
are  working  upon  their  lodgment,  they  will  be  exnofed  to 
the  lire  ot  the  place,  winch  takes  them  in  front and  to 
that  of  the  places  of  arms,  by  which  they  are  taken  ’in  fiank  • 
fo  that  their  lofs  muft  increafe  confiderably.  If  they  have 
mines  ready,  as  we  fuppofe  they  have,  they  muft  iprimr 
them,  after  having  fuffered  the  enemy  to  work  for  fon£ 
time  upon  their  lodgments;  and  after  bavin  r  kept  finnsr 
againft  them  continually  with  great  and  fmall  arms,  then 
immediately  they  (hould  make  a  ftrong  fally  from  the  places 
of  arms,  and  taking  advantage  of  the  diforder  into  which 
the  befiegers  muft  inevitably  be  thrown,  they  will  obli.-e 
them  to  abandon  the  covert-way,  6 

If  there  is  no  pofiibility  of  hindering  the  enemy  from 
making  lodgments  on  the  creft  of  the  covert-way,  or,  which 
is  the  fame  thing,  on  the  ridge  of  the  glacis,  the  befieged 
muft  endeavour  to  retard  them,  and  to  difpute  as  Ion  *  as 
poffible  their  taking  poffeffion  of  the  places  of  arms.  ‘On 
this  occafion  fougaffes  are  employed  with  fuccefs,  and  (hould 
be  repeated  feveral  times  if  the  ground  will  permit.  When 
the  befiegers  have  once  completed  their  lodgment,  and  fut>- 
ported  it  in  a  proper  manner,  they  want  nothin  o-  further 
than  a  little  time  to  extend  themfelves,  and  to°  become 
mailers  of  the  covert-way.  The  obflinacy  of  the  befieged 
can  only  retard,  butjiot  abfolutely  hinder,  the  taking  0f  this 
outwork.  43 

Let  us  fuppofe  that  the  enemy  refolve  to  approach  the 
covert- way  by  fap,  and  that  they  have  raifed  cavaliers  in  the 
trenches  to  plunge  into  this  outwork,  the  befieged  muft 
drive  to  retard  this  operation  by  every  (tratarem  imagi. 
nable  ;  for  when  the  cavaliers  are  once  conftruOfted,  it  will 
be  very  dangerous  to  abide  any  longer  in  the  covert  way. 

I  hey  mull  (lop  the  befiegers  at  every  (lep  with  mines  ; 
they  mull  harafs  them  with  a  conftant  difcharge  of  fire-arms, 
and  difpute  every  inch  of  ground,  defending  themfelves  be- 
hind  every  traverfe,  and  in  the  places  of  arms,  as  well  as 
they  can,  without  running  too  great  a  ride  of  having  their 
retreat  cut  off.  ° 

§  6.  Of  the  Defer.ee  of  the  Pnjage  over  the  Ditch  before  the 
Half -moon. 

The  enemy  having  made  themfelves  mailers  of  the  covert¬ 
way,  and  perfefted  all  their  lodgments,  will  erefl  their  bat¬ 
teries  for  making  a  breach,  and  prepare  for  the  defeent  into 
the  ditch.  All  this  while  the  befieged  muft  keep  firing 
both  with  their  great  and  frnall  arms,  in  order  to  incomt 
mode  the  enemy  in  the  conftruftion  of  their  batteries.  If 
the  ditch  is  dry,  the  foldiers  may  mount  with  ladders  along ' 
the  counterfcarp,  and  from  thence  throw  grenades  into  the 
enemy’s  works  ;  and  when  they  cover  themfelves  in  the 
covert  way  with  fand-bags,  gabions,  &c.  again (l  the  hre  of 


ni  i  i  r  ,  ,  /  . — . ’  ut  cuvcrt  way  wim  iana-Darrs,  gabions,  &c  aimnft  the  hre  n 


attack.  Ihe  vicinity  of  the  enemy’s  works  mav  alto  en¬ 
able  the  befieged  to  judge  of  their  forwardnefs  ;  and  all  this 
together  direft  them  to  take  fuch  meafures  as  are  proper 
for  giving  a  warm  reception  to  the  befiegers. 

As  foon  as  the  garrilon  perceive  that  the  enemy  are 
marching  out  of  their  trenches,  they  (hould  keep  firing 
upon  them  continually  with  great  and  frnall  arms  from  all 
the  works  facing  the  attack.  This  will  deftroy  a  great 
many  of  their  men  before  they  can  reach  the  palifades  :  the 
two  rows  of  which  in  the  covert- way  will  prevent  their 


pull  down  part  of  them,  and  afterwards  jump  nimbly  into  the 
ditch,  leaving  the  enemy  expofed  to  the  fire  of  the  town 
while  they  are  putting  their  materials  again  into  order. 
Mines  may  be  likewife  ufed  here  with  great  advantage  ; 
they  furniffi  various  means  to  harafs  the  enemy,  to  obftrudl 
their  works,  and  to  make  them  lofe  time  and  men. 

Ihe  batteries  of  the  befiegers  being  deftroyed  by  mines 
made  under  them,  muft  oblige  them  to  lofe  a  great  deal  of. 
time  in  repairing  them,  and  in  endeavouring  to  make  them- 
Idves  matters  of  the  *nines;  otherwife  they  can  never  be 

fecure.. 


ffcuve.  When  the  befieged  have  blown  up  the  batteries 
that  were  to  open  the  breach,  they  mull  make  good  ufe  of 
the  time  which  the  enemy  will  fpend  in  repairing  them,  and 
drive  to  perfedl  the  retrenchments,  which  fhould  have  been 
fet  about  at  the  commencement  of  the  fiege,  in  the  gorge 
of  the  half-moon,  and  in  thofe  of  the  baftions  ol  the  front 


attacked. 

The  mines  for  blowing  up  the  batteries  of  the  covert¬ 
way  may  be  difpofed  in  fuch  a  manner  as  to  tumble  the  guns 
into  the  ditch,  as  may  be  feen  in  the  courfe  of  mathematics 
by  M.  Belidor,  who  performed  it  with  fuccefs  at  the  aca¬ 
demy  of  La  Fere. 

It  is  certainly  a  great  advantage  thus  to  be  able  to  be¬ 
come  mailers  of  the  cannon  of  the  befiegers,  and  to  oblige 
them  to  ereCl  new  batteries,  which  mull  take  them  up  a 
confiderable  time.  A  doubt  here  may  arife,  whether  if  thele 
batteries  are  oppofite  to  that  part  where  the  enemy  intend  to 
pafs  the  ditch,  this  would  not  be  helping  to  fill  it  up,  fhould 
the  befieged  blow  up  the  guns:  but  this  inconvenience  is  of  no 
great  confequence,  efpecially  as  it  may  eafily  be  remedied,  by 
clearing  away  the  rubbifh  of  the  mine  which  tumbles  into  the 
ditch  along  with  the  battery. 

As  the  befiegers  work  at  the  defeent  into  the  ditch  at 
the  fame  time  that  they  are  preparing  their  batteries,  the 
befieged  mull  think  of  retarding  both  thefe  operations  alfo 
at  the  fame  time.  If  the  defeent  into  the  ditch  is  made 
under  ground,  miners  fhould  be  employed  to  interrupt  the 
\vork%;  and  if  the  ditch  is  dry,  fmall  detachments,  as  M. 
Goulon  obferves,  of  five  or  fix  men,  may  be  placed  near  the 
counterfcarp,  to  watch  the  moment  that  the  enemy  break 
through  it,  and  immediately  to  fire  into  the  gallery:  this 
difeharge  will  either  kill  or  frighten  the  miners;  and  at  lead 
will  retard  the  works.  Thofe  who  have  fired,  fhould  retire 
on  each  fide  the  opening  to  load  their  arms  again,  which  may 
be  repeated  feveral  times.  Fire-balls  and  grenades  may  be 
likewife  thrown  into  this  opening,  which  will  oblige  the  fap- 
pers  to  retreat. 

If  the  ditch  is  filled  with  water,  the  fame  operations  may 
likewife  be  performed  with  fmall  boats  made  on  purpofe  ; 
and  to  cover  thefe  boats  a  kind  of  parapet  fhould  alfo  be 
raifed  by  means  of  flroug  boards,  with  holes  to  fire  through 
upon  the  foldiers,  who  upon  opening  the  gallery  will  throw 
fafeines  into  the  ditch.  At  the  fiege  of  Lille,  marfhal 
Bouffiers  contrived  fome  boats  of  this  kind  to  retard  the 
paflage  over  the  ditch,  before  the  grand  lunettes  or  tenail- 
lons  in  the  front  attacked,  and  that  before  the  half-moon. 

When  the  enemy  make  their  opening  into  the  dry  ditch, 
they  mull  be  oppofed  with  a  ftrong  fire,  as  well  from  the 
face  of  the  baliion  which  flanks  the  ditch  before  the  half¬ 
moon,  as  from  the  place  cf  arms  or  traverfe,  which  ought 
to  be  conftrutled  the  whole  breadth  of  the  ditch,  in  order 
to  flrengthen  the  defence.  By  night  fmall  fallies  fhould  be 
made  from  this  place  of  arms,  with  a  view  to  interrupt  the 
paflage  over  the  ditch,  and  to  retard,  as  much  as  pofiible, 
the  fixing  of  the  miner. 

Theie  are  two  ways  of  palling  the  dry  ditch,  and  of 
bringing  the  miner  to  the  foot  of  the  revetement  which  he 
is  to  enter.  The  firfl  confifts  in  making  a  gallery  fix  feet 
wide,  with  a  double  row  of  barrels.  Thefe  mull  be  filled 
with  fand-bags,  and  fo  mud  the  fpaces  between  them,  in 
order  to  render  the  paflage  of  the  gallery  more  fafe  ;  and 
that  there  may  be  a  (belter  from  fire- works,  flrong  planks 
are  laid  over  it,  and  thefe  again  are  covered  with  raw  hides, 
or  with  earth  and  dung.  This  gallery  is  continued  within 
three  or  Four  feet  of  the  revetement;  and  in  this  fpace  a  good 
epaulement  is  raifed  with  fand-bags  to  cover  the  miner  on 
the  fide  expofed  to  the  place.  In  regard  to  the  other  fide, 
it  is  of  no  ufe  to  Hop  it  up  ;  nay,  it  ferves  for  an  opening 


to  fill  the  ditch  with  the  earth  dug  out  of  the  galleries,  Of  Sieges. 
which  the  miners  are  making  in  the  rampart  of  the  work  ""v~—  ¥  ? 
attacked.  It  is  eafy  to  oppole  the  progrels  of  this  gallery 
with  a  continual  fire,  and  with  feveral  leffer  works  conflruCt- 


eel  within  the  ditch. 

The  other  way,  which,  as  we  have  already  feen  in  treat¬ 
ing  of  the  attack,  confifts  only  in  getting  to  the  foot  of  the 
breach  by  dp,  with  an  epaulement  on  the  fide  expofed  to 
the  place,  may  be  covered,  in  order  to  proteCl  the  paflage 
from  the  fire-works  and  grenades  of  the  befieged.  But 
this  fap  may  be  retarded  by  fallies  ;  the  befieged  may  like¬ 
wife  deal  away  the  earth  by  night  from  the  epaujements, 
and  endeavour  with  hooks,  &,c.  to  difplace  the  gabions  and 
fafeines. 

If  the  ditch  is  filled  with  water,  the  befieged  mult  inter¬ 
rupt  the  enemy’s  bridge  with  a  continual  fire  from  their 
great  and  fmall  guns,  as  well- as  with  gienades  ard  (hells,  it 
they  are  in  a  condition  to  fire  upon  the  bridge  and  its 
epaulement.  If  the  water  has  a  flrong  current,  they  mull 
open  fluices  in  order  to  break  down  the  bridge,  or  at  lealt 
to  carry  away  the  fafeines.  They  fhould  alfo  attempt  to 
fet  fire  to  it  with  artificial  works  prepared  for  this  purpofe. 
They  may  likewife  approach  the  epaulement  in  the  night, 
and  draw  away  the  fafeines  with  hooks.  TLhey  may  even 
throw  anchors  upon  it ;  and  by  means  of  capftans  placed  iu 
thofe  parts  which  flank  the  ditch,  they  may  draw  thefe 
anchors  with  cords  faftened  to  them,  and  tumble  part  of 
the  epaulement  into  the  ditch.  In  fhort,  every  expedient 
mull  be  tried  that  may  polTibly  retard  the  enemy’s  ap¬ 
proaches  :  for  when  once  they  have  perfe&ed  their  bridge, 
they  will  foon  be  mafters  of  the  outwork  to  which  that 
bridge  leads,  whatever  precaution  the  garrifon  may  take  to 
defend  the  breach  ;  becaufe,  as  the  befiegers  can  always  pour 
in  frefh  men  to  fupply  the  room  of  thofe  that  are  loft  in  the 
attack,  they  mud  at  length  furmount  all  opposition. 


§  7.  Of  the  Defence  of  the .. Half  moon. 

While  the  enemy  are  effe&ing  the  paflage  over  the 
ditch,  befides  the  difficulties  that  are  raifed  to  retard  the 
work,  all  proper  precautions  fhould  be  ufed  to  defend  the 
breach,  and  prevent  the  taking  of  the  half-moon.  For  this 
purpofe  guns  are  placed  in  all  the  works  from  which  the 
breach  may  be  feen;  and  they  fhould  be  placed  on  carriages 
or  on  pieces  of  wood,  as  the  garrifon  find  mod  commodious, 
of  leaft  hinderance  to  the  defence,  and  productive  of  the  bed 
effed. 

If  the  half-moon  has  no  reduit,  as  here  we  fuppofe  it  has 
none,  the  retrenchments,  which  ought  to  have  been  made 
there,  mud  be  put  into  good  condition  ;  a  row  of  palifades 
mud  be  placed  before  it,  in  order  to  dop  the  fird  fury  of  the 
enemy  after  they  have  made  themfelves  maders  of  the  breach ; 
in  a  word,  the  befieged  mud  prepare  to  difpute  every  inch 
of  ground,  and  to  retire  from  the  half-moon  into  the  town, 
when  they  find  themfelves  hard  prefled  and  no  longer  able  to 
maintain  that  pod. 

When  the  enemy  prefent  themfelves  at  the  foot  of  the 
breach,  a  great  number  of  grenades,  and  facks  filled  with 
powder,  are  thrown  among  them,  with  a  view  to  flin 3  them 
into  diforder.  Glafs  or  earthen  bottles  filled  with  powder, 
and  burning  matches  twilled  round  them,  are  capable  ot 
doing  them  a  deal  of  mifehief.  A  great  quantity  of  loole 
powder  may  be  fcattered  about  the  breach  when  the  enemy 
are  ready  to  mount  to  the  afoul t;  and  when  they  are  mount¬ 
ed,  lighted  matches  or  burning  coals  may  be  thrown  among 
the  powder  to  fet  it  on  fire  ;  which  will  burn  and  dilable  a 
number  of  thofe  who  are  in  the  breach.  It  will  be  proper 
alfo  to  throw  into  the  breach  a  quantity  of  harrows,  duck 
full  of  large  nails  with  the  points  upwards  :  and  to  prevent 
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^Cf  Sieges,  the  enemy  from  removing  them,  they  muft  be  fattened  with 

1  v  ^  chains,  or  with  great  cords.  It  is  advifable  to  be  provided 
with  crows-feet,  and  to  fpread  them  about ;  as  alfo  with 
chevaux-  de-frize,  and  with  heriffons,  that  fhall  extend  the 
whole  width  of  the  breach  (fee  Her  is  son).  Shells  alfo 
fattened  to  the  ends  of  chains,  in  order  to  coniine  them  to 
that  part  where  they  may  do  moil  damage  to  the  enemy, 
are  an  excellent  contrivance.  Their  fufees  are  made  ihorter 
than  ufual,  to  the  end  that  they  may  produce  their  effedf 
more  readily.  Fafcines  fmeared  over  with  tar,  and,  in  ihort, 
every  ftratagem  ought  to  be  tried  to  hinder  the  enemy  from 
lodging  themfelves  in  the  breach. 

When  the  beliegers  have  furmounted  all  thefe  obftacles, 
and  at  laft  have  got  poffeffion  of  the  breach,  the  mines  are 
fprung  in  order  to  blow  them  tip,  and  chevaux-de-frize  are 
placed  along  the  whole  breadth  of  the  breach.  The  troops 
poft  themfelves  behind,  and  continue  to  make  a  vigorous 
fire-upon  the  befiegers  while  they  are  ufmg  their  utmott  en¬ 
deavours  to  penetrate  into  the  half-moon  ;  and  when  they 
begin  to  force  their  way,  the  firft  rank  of  men  that  defend 
it,  being  armed  with  partilans  or  halberts,  and  fnpported 
by  the  other  troops,  ought  to  fall  upon  the  enmy,  and  cut 
them  in  pieces.  But  if  the  beliegers  at  length  by  dint  of 
numbers  fhonld  drive  the  garrifon  from  the  breach,  the  latter 
ought  to  retire  into  the  retrenchment,  and  from  thence  make 
a  very  brilk  firing;  and  when  they  find  that  this  is  alfo  upon 
the  point  of  being  forced,  then  they  are  to  withdraw  their 
cannon,  and  whatever  ammunition  they  may  have,  into  the 
place  ;  and  laft  of  all,  it  they  have  any  mines  under  that 
fpot,  they  muft  fprir.g  them  as  they  retire,  in  order  to  do 
all  the  mi  (chief  and  to  create  all  the  confufiou  they  can  to 
the  befiejers. 

Sometimes  it  fhall  happen  that  the  enemy,  after  having 
made  themfelves  mafters  of  the  half- moon,  omit  to  leave  a 
fufficient  number  of  troop3  to  guard  the  lodgment,  upon  a 
prefumption  that  the  befieged  will  not  attempt  to  retake 
it.  Whenever  they  fhow  a  confidence  of  this  kind,  a  ftrong 
body  of  the  garrifon  fhonld  return  in  the  night  and  ftorm 
this  work,  either  by  the  gorge,  or  by  fome  other  part. 
There  are  great  odds,  but  fuch  a  vigorous  and  fudden  fur- 
prife  will  be  produ&ive  of  a  very  good  effect;  at  lead  there 
is  no  great  rifle  in  trying,  if  the  llrength  of  the  garrifon  will 
permit ;  and  fhonld  they  fucceed,  the  taking  of  the  town 
will  be  retarded  feveral  days. 

Here  we  have  fuppofed  that  the  enemy  are  refolved  to 
ftorm  the  half-moon;  but  if  they  fhould  attempt  to  get  pof. 
feflion  of  it  by  means  of  faps,  in  that  cafe  the  workmen 
muft  be  continually  liaraffed  by  blowing  up  mines,  and  kept 
as  long  as  poffible  from  the  breach  by  means  of  fiie-works 
of  all  kinds,  When  they  begin  to  make  a  lodgment  in  the 
breach,  then  the  befieged  fhould  fall  upon  them  brifkly,  and 
deftroy  the  lodgment ;  in  fhort,  every  artifice  imaginable 
fhould  be  ufed  to  retard  their  progrefs. 

This  laft  method  is  leis  bloody  than  the  pther ;  but  on 
the  other  hand,  it  may  be  very  tedious,  when  the  befieged 
fpare  no  pains  to  difturb  the  enemy's  fappers  and  miners, 

Or.e  thing  that  greatly  deferves  attention,  and  may  render 
it  very  difficult  for  the  brfiegers  to  mount  to  the  aftault,  or 
to  lodge  themfelves  in  the  breach  by  means  of  faps,  is  to 
clear  away  the  rubbifh  in  the  breach.  In  a  dry  ditch  this 
may  be  eanly  done ;  but  in  a  wet  one,  the  thing  is  more 
difficult :  on  the  other  hand,  in  the  latter  cafe  the  breach  is 
more  eafy  to  defend  than  in  the  former  ;  becaufe  as  the 
enemy  cannot  come  to  the  foot  of  it  but  by  the  bridge  of 
fafcines,  which  is  made  in  the  ditch,  and  is  feldom  abov^e  10 
,  or ;  i  2  feet  wide,  they  cannot  of  courfe  prefent  themfelves 
with  fo  large  a  front  before  the  breach  as  in  a  dry  ditch; 
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them  UCnUy  ^  garrIf°B  muft  fmd  h  much  eafier  t0  repel  Of 

§  8.  Of  the  Defence  of  the  Paffage  over  the  Dkch  before  the 
Bafion. 

At  the  fame  time  that  the  enemy  are  carrying  on  the 
attacks  of  the  half-moon,  they  work  at  the  paffage  over  the 
ditch  before  the  baftion.  What  lias  been  laid  in  regard  to 
the  defence  of  the  ditch  before  the  half. moon,  may  be  ap¬ 
plied  on  this  occafion ;  we  have  only  to  add,  that  when  this 
ditch  is  dry,  the  caponier  will  be  of  great  ufe  to  lire  upon 
the  enemy  in  their  paffage  over  the  ditch,  and  to  fully  from 
thence  in  order  to  deftroy  their  works.  If  the  ditch  be  wet, 
it  muft  be  defended  in  the  fame  manner  as  that  before  the 
half- moon:  here  only  we  fhall  add,  that  if  there  is  a  tenailk 
opposite  to  the  curtain  of  the  front  attacked,  the  fire  from 
thence  will  greatly  annoy  thofe  who  are  employed  in  filling 
lip  the  ditch. .  Befides,  the  boats  by  which  we  obferved  that 
the  enemy  might  be  incommoded  in  the  paffage  over  the 
ditch,  the  befieged  may  likewife  have  recouife  to  a  kind  of 
floats,  made  with  double  joifts,  at  the  end  of  which  are 
faftened  empty  barrels,  to  prevent  their  linking  too  deep  in 
the  water  ;  and  thefe  floats  fhould  be  loaded  with  fhells, 
barrels  of  gunpowder,  fafcines,  pitch  and  tar ;  and  in  Ihort, 
with  all  forts  of  combuftibles  proper  for  letting  fire  to  the 
biidge,  and  to  the  enemy’s  epaulemeut :  thefe  are  brought 
forward  and  faftened  to  the  epaulement,  and  afterwards 
they  are  fet  on  lire  with  a  match,  or  with  tow  laid  amidit 
the  combuftibles. 

.  When  there  are  dikes  or  fluices,  by  means  of  which  the 
ditch  may  be  filled  with  water  at  any  time,  every  art  mult 
be  tried  to  defend  it  while  it  is  dry ;  and  when  all  the  de¬ 
fences  are  exhaufted,  then  the  water  is  let  in,  and  the  enemy 
will  be  obliged  to  begin  their  work  again. 

§  9*  Of  the  Defence  of  the  B aft ions  in  the  Front  attache /. 

Here  the  reader  mutt  recollect  what  has  been  faid  in 
regard  to  the  defence  of  the  breach  in  the  half-moon.  The 
defence  of  the  baftions  is  more  eafy,  becaufe  it  is  not  fo 
difficult  to  retreat  from  thence,  by  means  of  the  retrench¬ 
ment ;  and  this  retrenchment  fhould  be  larger  and  more 
fpacious  than  that  of  the  half-moon,  and  more  difficult  t© 
force. 

Lelides  all  the  precautions  we  have  been  mentioning*  as 
mines  under  the  breaches,  within  the  baftions,  &c.  the  be¬ 
fieged  fhould  alio  mount  feveral  pieces  of  cannon  on  the 
breach,  charged  with  cartridge-foot,  and  pointed  down¬ 
wards,  fo  as  to  be  able  to  fweep  the  whole  furface  of  the 
ground  on  which  the  enemy  muff  form,  in  order  to  march 
to  the  affault. .  Care  muff  alfo  be  taken,  left  the  enemy, 
difeouraged  with  the  difficulty -.of  ftorm  ing  the  breach,  at¬ 
tempt  to  fcaie  the  baftion,  as  hath  been  pradtifed  feveral 
times,  and  particularly  by  the  duke  de  Noaiiles,  marfhal  of 
France,  at  the  fiege  of  Gironne,  in  1712.  The  way  to 
guard  again  ft  this  attempt,  is  to  place  along  the  parapet  of 
the  woiks  that  may  be  in  hiked,  large  pieces  of  timber, 
which  are  to  be  tumbled  upon  the  ladders  as  foon  as  due 
enemy  offer  to  mount  1  hey  fhould  alfo  have  loaded  fhells 
all  along  the  rampart,  faftened  to  chains,  and  to  let  down 
towards  the  middle  of  the  ladders,  where  they  will  burft 
and  kill  thofe  who  are  mounted.  They  fhould  likewife  be 
provided  with  combuftibles  of  different  kinds,  to  throw 
upon  the  beliegers,  and  to  keep  them  off  from  the  foot 
of  the  revetement.  When  the  garrifon  are  well  prepared 
againft  this  attempt,  it  will  be  very  difficult  for  the  enemy 
to  fucceed. 

•  The  entrance  of  the  baftion  may  likewife  be  defended, 
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Of  Sieges,  by  making  a  ditch  in  the  upper  part  of  the  breach,  and 
filling  it  with  all  forts  of  combuftible  matter.  This  will 
form  an  impenetrable  barrier  againft  the  enemy,  at  lead  for 
feme  days;  which  time  is  to  be  employed  in  ftrengthening 
the  retrenchments,  and  throwing  up  others,  one  behind 
.  another,  if  the  ground  will  permit,  and  it  be  refolved  to  de¬ 
fend  the  place  to  the  lad  extremity.  Though  it  is  ufual 
for  the  enemy  to  force  their  way  into  the  town  by  the 
badion,  and  therefore  the  principal  retrenchments  lor  de¬ 
fending  the  entrance  of  the  place  fhould  be  raifed  in  this 
part  ;  yet  it  is  proper  not  to  neglcdl  the  curtain.  1  he 
enemy  may  be  apprifed  of  thefe  retrenchments,  and  as  it  is 
t.ot  the  pra&ice  to  make  any  behind  the  curtain,  they  may 
take  it  into  their  heads  to  batter  it  in  breach,  and  to  con- 
dru&  a  bridge  in  the  ditch  before  it,  in  order  to  penetrate 
into  the  town.  Thus  did  prince  Eugene  atl  at  Lifle  ;  as 
the  back  part  of  the  curtain  was  open,  the  place  was  obli¬ 
ged  to  capitulate.  The  breaches  may  likewife  be  defended 
by  repairing  them  with  large  trees  laid  acrofs  one  another, 
the  branches  pointed  towards  the  enemy.  Cannon  will 
make  no  great  im predion  on  this  kind  of  wall ;  which 
was  the  principal  defence  of  the  ancients  when  a  breach 
was  made. 

When  the  befiegers  have  triumphed  over  all  thefe  obfta- 
cles,  fo  as  to  be  mailers  of  the  breach,  and  to  extend  theif 
lodgments  on  the  baftion  ;  then  it  is  no  longer  poffible  to 
defer  capitulating,  unlefs  there  are  feveral  retrenchments  one 
behind  the  other.  In  that  cafe,  indeed,  the  befieged,  if  they 
think  proper,  may  defend  themfelves  to  the  very  lath  ;  but 
this  defperate  defence  is  very  rare,  beeaufe  every  wife  go¬ 
vernor  choofes  to  preferve  the  garrifon,  and  to  fave  the  town 
from  being  plundered,  which  would  be  the  cafe,  according 
to  the  laws  of  war,  if  it  was  taken  by  iiorm. 

§  XO.  Of  Precautions  to  be  vfed  againft  the  furprtfng  of  Towns , 
Sea  lades* Judden  Attacks  >  &  c. 

The  right  way  to  prevent  furprifes,  is  to  think  that  the 
enemy  have  a  defign  upon  the  town,  and  to  ufe  all  the  pre¬ 
cautions  poffible  in  order  to  frultrate  their  defigns.  With 
this  view  a  governor  fhould  put  the  fortifications  into  a  good 
flat?  of  defence,  ihould  fee  that  the  feveral  polls,  whether 
acceffible  or  inacccffible,  be  well  guarded,  that  parties  be 
fent  to  range  in  all  the  principal  avenues  of  the  place ;  in  a 
word,  he  fhould  mod  exactly  obferve  whatever  is  preferibed 
in  the  military  ordinances  concerning  the  guard  of  towns, 
the  opening  and  (hutting  of  gates,  See.  We  fhall  make  no 
mention  of  any  of  thefe  particulars,  beeaufe  a  very  fhort 
flay  in  a  garrifon  is  fufficient  for  learning  every  thing  that 
may  relate  to  the  daily  and  cuflomary  duty,  as  well  for  the 
fafety  of  the  town,  as  for  the  preferving  peace  and  good 
order  among  the  inhabitants,  and  for  preventing  any  ft  ranger  8 
or  fufpe6led  perfons  from  entering  the  place,  &c. 

We  fhali  only  obferve,  that  when  a  fortrefs  is  fituated 
upon  a  river,  care  fhould  be  taken  to  have  boats  in  the  night, 
filled  with  foldiers,  both  above  and  below  the  town,  to  hinder 
any  body  from  getting  in  that  way  undifeovered.  If  the 
ditches  are  filled  with  water,  in  frofly  weather  the  ice  fhould 
be  broke  every  day ;  in  fhort,  nothing  fhould  be  negle&- 
ed  that  tends  to  fecure  the  place  againft  any  enter prife  ei¬ 
ther  from  within  or  without. 

But  chiefly  on  fair  or  market  deys  this  vigilance  fhould 
be  exerted;  the  guards  ought  to  be  doubled  at  all  the  gates, 
and  the  garrifon  fhould  be  difpofed  in  fuch  a  manner  as  to 
be  ready  to  fly  to  their  arms  upon  the  firft  beat  of  drum  : 
care  (ho ukl  be  alfo  taken  to  make  the  cavalry  mount  on 
Vol.  XVIII.  Part  II.  * 


A  R.  793 

laorfeback,  ready  to  a£l  in  all  events.  By  ufing  thefe  pre-  Of  Sieges.^ 
cautions,  it  will  be  very  difficult  for  the  enemy  to  furprife 
the  town;  nay,  the  confequence  may  be,  that  hearing  ot  the 
exadl  diicipline  obferved  by  the  garrifon,  they  will  relinquifh 
their  defign  ;  for  furprifes  feldom  fucceed,  except  through 
neglect  of  military  duty,  and  too  great  feenrity  in  the  go¬ 
vernor. 

With  regard  to  precautions  againft  fcalades,  they  confift 
in  having  frriall  parties  continually  about  the  avenues  of  the 
place,  in  order  to  be  better  informed  of  the  enemy’s  motions, 
and  to  keep  a  patrol  all  night,  to  fee  that  nobody  (ball  enter 
the  ditch  unperceived.  A  cuvett  (?)  may  be  likewife  dug  > 
within  the  ditch,  and  palifades  planted  within  fome  diftance 
of  the  wall,  to  hinder  the  enemy  from  fixing  their  ladders  to 
it;  the  flanks  of  the  bailions  fhould  be  furnifhed  with  cannon, 
charged  with  cartridge-fhot,  with  balls  of  a  quarter  of  a 
pound  weight,  or  with  pieces  of  old  iron,  to  fire  upon  thofe 
who  fhould  attempt  to  fcale  the  place  oppoftte  the  curtains ; 
in  the  corps  de  gardes,  within  reach  of  the  rampart,  a  pro- 
vifion  fhould  be  made  of  halberts,  with  all  other  offenfive 
weapons  fit  for  repelling  the  enemy  when  they  appear  on 
the  top  of  the  ladder,  and  for  driving  them  into  the  ditch  ; 
the  ramparts  fhould  be  flocked  with  a  great  quantity  of  cy¬ 
lindrical  timber,  to  roll  down  upon  the  ladders,  and  thofe 
that  are  upon  them  ;  and  if  the  garrifon  are  not  fo  nume¬ 
rous  as  to  be  able  to  cover  the  whole  ramparts,  they  fhould 
fix  chevauxde  frize,  or  fomething  elfe,  to  the  upper  part  of 
the  parapet,  which  will  hinder  the  enemy  from  getting  over, 
in  order  to  jump  upon  the  rampart.  There  ought  alfo  ta 
be  a  flock  of  (hells  and  grenades  all  louden  upon  the  walls, 
in  order  to  roll  them  down  into  the  ditch  upon  the  enemy. 

There  fhould  likewife  be  fire-works  ready  to  throw  upon 
them,  as  fafeines  done  over  with  pitch  and  tar,  powder- 
barrels,  fire-pots,  &c.  ;  a  great  number  of  fire-balls  fhould  / 

be  alfo  flung  into  the  ditch  in  order  to  give  light,  and  that 
the  cannon  of  the  place  may  do  good  execution  upon  thofe 
who  are  got  into  it;  the  ditch  fhould  likewife  be  filled  with 
crows  feet,  or  little  holes  dug  and  covered  with  hurdles  and 
earth,  fo  that  the  enemy  fhall  not  perceive  them,  but  tumble 
into  them  :  in  the  middle  of  thefe  little  ditches  there  fhould 
be  a  palifade,  or  fome  long  iron-fpikes,  ranged  in  fuch  a 
manner  as  to  run  thofe  through  that  {ball  fait  upon  them. 

Neither  are  the  gates  to  be  negle&ed ;  the  enemy  will  not 
fail  to  try  to  fix  a  petard  to  them,  while  the  troops  are  en¬ 
deavouring  to  make  themfelves  mailers  of  the  rampart.  Sol¬ 
diers  muft  be  placed  in  a  convenient  fituation  for  firing  on 
the  perfon  that  fixes  the  petard:  in  all  events  the  gates  muft 
be  ftrengthened  withinfide,  and  large  trees  muft  be  got  ready 
to  debar  the  enemy  from  entering  the  town,  fhould  they  be 
able  to  break  open  the  gate. 

At  the  firft  alarm  of  an  attack,  all  the  troops  ought  to 
run  to  the  place  afligned  them,  in  order  to  be  led  from 
thence  to  the  ramparts.  With  regard  to  the  cavalry,  they 
ought  alfo  to  mount  on  horfeback,  and  to  divide  themfelves 
into  feveral  fmall  bod/es,  which  are  to  he  at  the  foot  of  the 
rampart,  ready  at  all  events  to  charge  the  enemy,  fhould 
they  find  means  to  penetrate  by  fome  way  or  other  into  the 
town. 

If  the  enemy  make  feveral  attacks  at  the  fame  time,  it 
will  not  be  proper  to  quit  thofe  parts  where  they  do  not 
fhow  themfelves  ;  this  perhaps  is  a  feint  only  to  draw  the 
troops  from  the  fide  which  they  really  intend  to  attack  ; 
therefore  the  garrifon  Ihould  be  equally  on  their  gu?.rd 
on  all  fides,  and  leave  no  pods  naked,  unlefs  the  enemy 
have  forced  their  way  into  the  town  :  then  indeed  the  bu- 
5  H  finefs 


(f)  A  cuvett  is  a  fmall  ditch  dug  in  the  middle  of  the  large  one. 
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fincfs  is  to  charge  them  vigoroufly,  in  order  to  oblige  them 
"  to  retire. 

Upon  the  whole,  it  is  eafy  to  withftand  a  ffalade  when 
there  is  no  furprife  ;  and  therefore  it  rarely  happens  that  a 
governor,  who  takes  the  neceffary  precautions  againft  any 
fuch  accidents,  will  lofe  a  town  by  this  kind  of  attack. 

A  fcah.de  may  be  attempted  in  the  day  as  well  as  by 
flight  ;  the  latter  indeed  is  more  favourable  to  the  afiailants, 
yet  they  will  not  fucceed  a  whit  the  better,  if  they  find  that 
the  garrifon  are  prepared  to  receive  them,  agreeable  to  what 
we  have  already  mentioned.* 

There  remains  only  to  mention  a  word  or  two  in  regard 
to  accelerated  fitges  ;  which  is,  that  a  governor  will  not  be 
expofed  to  this  fort  of  fiege,  ff  he  takes  the  proper  precau¬ 
tions  to  -be  informed  of  the  Heps  and' appro?.ches  or  the  be- 
flegers, 
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the  fame  time  accelerate  their  approaches  on  one  fide  of  the 
place,  the  garrifon  moft  fall  vigoroufly  upon  them,  and 
fpare  no  pains  to  drive  them  out  of  what  works  they  have 
feized  upon.  One  may  fufpedt  their  defign,  if  it  appears 
that  they  do  not  make  their  attack  on  the  fide  of  the  town 
where  naturally  they  ought  to  make  it,  that  they  want  to 
become  mailers  or  the  place  with  greater  eafe  ;  and  then  the 
befieged  fhould  double  their  guard  on  that  fide.  In  general, 
there  fhould  be  a  confbmt  attention  to  all  the  fronts  of  the 
place,  and  they  fhould  be  all  equally  guarded,  till  it  appears 
dearly  by  the  enemy's  works  on  which  fide  they  form  their 
attack,  and  which  way  they  diredt  their  works  ;  neither  are 
the  other  fides  to  be  even  then  negledled,  left  the  enemy 
fhould  lay  hold  of  this  opportunity  to  attack  them.  It  is 
always  to  be  luppofed  that  they  are  informed  of  every  thing 
that  paffes  within  the  town,  either  by  their  fpies,  or  by  de- 
ferters  ;  or  which  reafon  the  poll  that  feems  leaft  acceffible 
ought  not  to  be  neg ledled. 

§  I  i .  Of  Capitulations . 

The  capitulation  being  the  laft  tranfadlion,  both  in  the 
attack  and  defence  of  a  town,  this  feems  to  be  the  moft  na¬ 
tural  place  for  fpeaking  of  it,  as  it  feems  to  be  the  moft 
proper  fubjedl  for  terminating  this  article. 

When  the  governor,  who  defends  a  town,  finds  himfelf 
reduced  to  the  laft  extremity,  or  is  ordered  by  his  court  to 
furrender,  with  a  view  of  obtaining  better  conditions  of  the 
enemy,  both  for  the  town  and  garrifon,  he  orders  the  cha- 
made  to  be  beat.  For  this  purpofe  one  or  more  drummers 
are  dire&ed  to  beat  their  drums  on  the  rampart,  oil  the  fide 
next  to  the  attack,  to  give  notice  to  the  befiegers  that  the 
governor  has  fomething  to  propofe  to  them  ;  one  or  more 
white  colours  are  likewife  hung  out  for  the  fame  purpofe, 
and  one  of  them  remains  either  on  the  rampart  or  on  the 
breach  during  the  time  of  negociation.  The  fame  is 
pradlited  in  demanding  a  fufpenfion  of  arms,  after  a  very 
violent  attack,  to  bury  the  dead,  carry  off  the  wounded, 
&c. 

As  foon  as  the  chamade  is  beat,  the  firing  ceafes  on  both 
fides,  and  the  governor  fends  fome  officers  of  diftindfion  to 
the  general  who  commands  the  liege,  with  the  conditions 
on  which  it  is  propofed  to  furrender.  As  a  fecurity,  or  as 
hoftages  for  thofe  officers,  the  befiegers  fend  at  the  fame 
time  the  fame  number  into  the  town:  if  the  governor's  pro 
pofals  are  not  agreeable  to  the  com.mander  of  the  befieging 
army,  he  rejedls  them,  and  mentions  what  terms  he  is  willing 
to  grant.  Generally  fpeaking,  he  threatens  the  governor  to 
allow  him  no  conditions  at  all,  if  he  does  not  determine  to 
furrender  quickly  ;  for  inftance,  when  the  paffa^e  over  the 
ditch  of  the  place  is  finillied,  or  batteiies  are  erected  oppo- 
fite  the  flanks,  If  the  befieged  find  the  conditions  too 


hard,  the  hoftages  are  reftored,  and  the  drums  are  beat  again 
upon  the  rampart,  to  make  every  body  withdraw  before  hof-  " 
tilities  are  renewed,  which  is  done  very  fom;  after.  It  is 
to  be  obferved,  that  during  the  negotiation  they  ought  to 
be  quiet  on  both*fides,  and  by  no  means  fhould  go  on  with 
the  operations  of  the  fiege.  The  governor  ought  during  . 
this  time  to  be  upon  his  guard,  for  fear  or  bein.o  furprifed  * 
by  ftratagem  ;  which  might  expofe  him  to  the  diferetion  of 
the  belieger. 
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If  the  enemy  pretend  to  carry  on  a  fiege  in  form,  and  at 


Suppofe  that  the  terms  of  capitulation  are  agreed  noon, 
two  or  three  of  the  principal  officers  of  the  garrifon  are  fent 
as  hoftages  to  the  enemy  ;  and  the  eeneral  of  the  befieging 
army  fends  back  the  lame  number,  and  of  equal  degree,  as 
a  fecurity  for  fulfilling  the  capitulation. 

The  conditions  inhfted  upon  by  the  befieged  muft  vary 
according  to  the  different  circumftance&  and  fruiations  in 
which  they  find  themfelves.  But  when  the  capitulation  is 
entirely  fettled,  an  officer  of  artillery  from  the  beiiegers 
enters  the  town,  to  take  an  inventory  of  all  the  artillery 
and  ammunition  remaining  in  the  place,  in  conjundlion 
with  an  officer  of  artillery  from  the  garrifon.  A  commif- 
fory  of  ftores  enters  likewife  to  take  an  account  of  the  pro- 
vifions. 

When  a  governor  finds  that  he  muft  furrender,  and  that 
there  are  confiderable  magazines  of  ammunition  and  provi- 
fions,  he  fhould  deftroy  rr  oft  of  them  before  he  offers  to 
furrender,  to  the  end  that  there  may  remain  no  more  in  the 
place  than  what  is  neceffary  for  a  capitulation,  and  that  the 
enemy  may  reap  no  advantage  from  thence.  If  he  fhould 
rot,  before  he  enters  into  a  capitulation,  burn  or  deftroy 
thofe  magazines,  the  enemy  might  infift  on  their  bein.7  pre- 
ferved;  but  they  can  think  nothing  'of  it  when  thofe  precau~ 
tions  are  taken  beforehand. 

As  foon  as  the  befieged  have  delivered  up  a  gate  of  the 
town  to  the  enemy,  the  firft  regiment  of  the  army  enters, 
and  mounts  guard. 

When  the  day  is  come  that  the  garrifon  are  to  leave  the 
place,  the  befieging  army  is  drawn  up  in  tw©  files  of  batta¬ 
lions  and  fquadrons,  and  the  garrifon  are  to  pafs  between 
them.  The  hour  for  their  marching  out  being  arrived,  the 
general  and  the  principal  officers  put  themfelves  at  the  head 
of  the  troop?,  to  fee  the  garrifon  defile  bef  ore  them. 

The  governor  puts  himfelf  at  the  head,  followed  by  the 
principal  officers  ;  and  he  makes  the  garrifon  march  in  the 
beft  order  poffible.  The  oldeft  regiments  move  commonly 
in  the  van  and  the  rear,  and  the  others  in  the  centre  with 
their  baggage.  When  there  is  any  cavalry,  it  is  divided  in 
the  fame  manner  into  three  corps,  for  the  van,  -the  centre, 
and  the  rear.  Small  detachments  of  horfe  and  foot  are 
made  to  march  along  with  the  baggage,  and  to  take  care  of 
its  not  being  rifled. 

The  artillery  granted  by  the  capitulation  marches  after 
the  firft  battalion.  When  the  garrifon  arrive  at  the  place 


agreed  upon,  they  deliver  up  the  hoftages  of  the  befiegers 


to  the  effort ;  and  when  the  latter  have  rejoined  the  army, 
they  fend  back  the  hoftages  which  the  befieged  left  for  the 
fecurity  of  the  effort,  with  the  waggons,  and  other  things 
granted  by  the  befieging  army  for  efforting  the  garrifon. 

When  the  garrifon.  are  made  prifoners  of  war,  they  are 
likewife  efforted  to  the  town  agreed  upon  by  the  terms  of 
the  capitulation. 

Every  thing  fettled  in  the  capitulation  ought  to  be  facred 
and  inviolable,  and  fhould  be  underftood  in  its  genuine  and 
moft  natural  ienfe  :  yet  as  this  is  not  always  pradtifed,  the 
governor  fhould  take  theutmoft  precaution  to  have  no  word 
inlerted  that  fhall  be  in  the  leaft  equivocal,  or  liable  to  dif¬ 
ferent  interpretations.  There  are  a  great  many  examples 
which  prove  the  neceffity  of  this  precaution. 

3 


When 


P.vtlV,  W  A 

OT  sieres  When  the  garrifon  of  a  town  capitulate:  in  order  to  retire 
*J^t0  the  dtadei,  there  are  fome  particular  conditions  to  be 
obferved  ;  fuch  as  follow, 

I’hat  the  citadel  ft  all  not  be  attacked  on  the  fide  next 
the  town  ;  that  the  fick  and  wounded,  who  cannot  be  re¬ 
moved,  fh all* flay  in  their  prefent  lodgings  ;  and  when  they 
are  recovered,  they  (hall  be  provided  with  carriages  and 
transports  to  retire  in  iafety  to  the  place  agreed  on  in  the 
capitulation.  None  fhould  he  fuffered  to  enter  the  citadel,  ^ 
but  thofe  who  may  be  of  nfe  in  defending  it ;  the  reft,  who 
are  called  uftlrfs  mouths ,  by  no  means  ought  to  be  admit¬ 
ted.  Mention  fhould  be  made  in  the  capitulation,  that 
thofe  people  ftall  be  conduced  to  fome  neighbouring  place 
in  the  dominions  of  their  fovereign,  which  fhould  be  na¬ 
med.  A  certain  time  ought  alio  to  be  allowed  for  the 
whole  garrifon  to  enter  the  citadel  ;  and  it  fhould  be  ex- 
prelsly  mentioned,  that  during  this  time  the  befiegers  fhall 
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•couftrna  no  works  that  are  neccffary  for  the  rcdu&ion  of  Ofsiege^ 
the  citadel. 

A  maritime  town  requires  alfo  fome  particular  attention, 
in  regard  to  the  fhips  that  may  be  in  the  harbour.  It 
fhould  be  ftipuhted,  that  they  fhall  quit  the  harbour  the 
fame  day  as  the  garrifon  march  out  of  the  town,  or  when 
the  weather  permits  to  fail  to  the  port  agreed  upon.  They 
fhould  p-eferve  their  artillery,  rigging,  ammunition  and  pro- 
vifions/ficc.  If  they  fhould  be  obliged  by  ftrefs  of  weather 
to  put  into  any  harbour  of  the  befiegers  by  the  way,  it 
ought  to  be  mentioned  in  the  capitulation,  that  they  fhall 
be  received  there,  and  fupplied  with  neceffaries .  for  con- 
tinuing  their  voyage  ;  they  ought  alfo  to  be  provided  witl\ 
paflports,  and,  in  a  word,  to  have  every  kind  of  fecurity, 
that  they  fhall  not  be  infulted  by  the  enemy’s  fhips,  but 
fuffered  without  the  leaft  obflacle  to  fteer  to  the  port  a- 
greed  upon. 


WAR 

War  Mon  of  War  Bird.  See  Pelicanus. 

(!  WAR-Cry  was  formerly  cuftomary  in  the  armies  of  moil 

Warbur-  nations,  when  juft  upon  the  point  of  engaging.  Sometimes 
,  ton‘  they  were  only  tumultuous  (bouts,  or  horrid  yells,  uttered 
"J  with  an  intent  to  ftrike  terror  into  their  adverfaries  ;  fuch 
as  is  now  ufed  by  the  Indians  in  America,  called  the  war- 
whoop. 

WARBLES,  in  farriery  See  there  §  xxxn. 

WARBURTON  (William),  who  has  been  juftly  ffyled 
•vir  magnusy  cicery  manor  abihs ,  was  defeended  from  an  an¬ 
cient  and  con  fide rable  family  in  Chefhir*.  His  grandfather 
diftinguifhed  himfelf  in  the  civil  wars  of  the  laft  centuiy  ; 
and  being  of  the  royal  party,  probably  injured  his  fortune 
by  his  attachment  to  his  king  and  the  conftitution  of  Ins 
country.  He  married  a  lady  of  the  county  of  Nottingham, 
by  whom  he  had  three  Tons  ;  the  fecond  of  whom,  George, 
being  bred  to  the  law,  pra&ifed  as  an  attorney  at  Newark 

.in  that  county.  .  r  ,  - 

William,  the  fubjed  of  this  memoir,  and  the  Jecond  ion 
of  Mr  George  Warburton,  was  bom  at  Newark,  December 
24.  1698.  He  was  fir  ft  put  to  fchool  there  under  a  Mr 
Twells,  but  had  the  chief  part  of  his  education  at  Okeham 
in  Rutlandfhire,  where  he  continued  till  the  beginning  of 
the  year  1714,  when,  his  coufin  being  made  head  matter 
of  the  fchool  at  Newark,  he  returned  to  his  native  place, 
and  was  for  a  very  fhort  time  under  the  care  of  that  learned 
and  refpedable  relation.  In  the  month^of  April  of  the 
fame  year,  he  was  put  out  clerk  to  Mr  Kirke,  an  eminent 
attorney  of  Great  Markham  in  Nottinghamshire  5  and  con¬ 
tinued  with  that  gentleman  till  the  Ipring  of  the  yeai  17*9* 
He  then  returned  to  his  family  at  Newark  ;  but  whether 
he  pradifed  there  or  elfe where  as  an  attorney,  is  not 
known  to  his  accomplifhed  biographer,  the  bilhop  of  Wor- 
cefter. 

He  had  always  expreffed  a  ftrong  inclination  to  ta^e 
orders ;  and  the  love  of  letters,  which  tended  to  retard,  ra¬ 
ther  than  forward,  his  progrefs  in  the  profefiion  chofen  for 
him  by  his  friends,  growing  every  day  ftronger  in  him,  it 
was  deemed  expedient  to  give  way  to  that  inclination.  In 
the  ftudies  neceffary  to  fit  him  for  the  church,  he  was  di- 
reded  by  his  coufin  the  fchoolmafter  of  Newark ;  to  whom, 
Ion g  atterwards,  when  he  flood  himfelf  in  the  very  front  of 
„  literature,  he  gratefully  acknowledged  his  obligations.  ^  At 

length,  on  the  22a  of  December  1723,  he  was  ordained 
deacon  by  archbifhop  Davis  of  York,  and  prieft  on  the  firft 
of  March  1727,  by  bifhop  Gibfon  of  London, 

Though  he  never  liked  the  profefiion  of  an  attorney,  he 
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had  certainly  acquired  a  very  confiderable  knowledge  of  the 
laws  of  England;  for  in  a  difpute  which  aroTe  in  1726, 
about  the  judicial  power  of  the  court  of  chancery,  he  com¬ 
bated  with  fuccefs  the  opinions  of  no  lefs  a  man  than  the 
lord  chancellor  Hardwicke,  then  attorney -general. 

In  1728  he  was  prefented  by  Sir  Robert  Sutton  to  the 
redory  of  Brand-Broughton,  in  the  diocefe  of  Lincoln, 
where  he  fpent  the  greater  part  of  his  life,  and  compofed 
all  the  great  works  which  will  carry  his  fame  down  to  po- 
fterity.  In  the  lame  year  he  was  put  upon  the  king's  lift 
of  Mafters  of  Arts,  ereded  on  his  majefty's  vifit  to  the  uni- 
verfity  of  Cambridge.  He  had  already  publifhed  fome  ju¬ 
venile  performances,  which  difplayed  genius  and  reading, 
and  attraded  confiderable  notice ;  but  it  was  not  till  the 
year  1736  that  he  may  be  faid  to  have  emerged  from  the 
obfeurity  of  a  private  life  into  the  notice  of  the  world.™ 

The  firft  publication  which  rendered  him  afterwards  fa¬ 
mous  now  appeared,  under  the  title  of  “  The  Alliance  be¬ 
tween  Church  and  State;  or,  the  Necefflty  and  Equity  of 
an  Eftablifhed  Religion  and  a  Tell  Law  ;  demonftrated 
from  the  Effence  and  End  of  Civil  Society,  upon  the  fun¬ 
damental  Principles  of  the  Law  of  Nature  and  Nations.” 

In  this  treatife,  fays  Bilhop  Horfiey  %,  the  author  “  hath  \  Ww  */ 
fhown  the  general  good  policy  of  an  eftablilhment,  and  the^®  (pf^ 
necefflty  of  a  Test  for  its  fecurity,  upon  principles  which 
republicans  themfelves  car.not  eaffly  deny.  His  work  is  on Cfe„terst 
of  the  finefl  fpecimens  that  are  to  be  found  perhaps  in  any  Load, 
language,  of  fcientific  reafoning  applied  to  apolitical  fub-*7S7‘ 

jea.”  .  ‘  REr‘ 

At  the  clofe  of  the  Alliance  was  announced  the  fcheme 
of  the  Divine  Legation  of  Mofes,  in  which  he  had  then 
made  a  confiderable  progrefs.  The  firft  volume  of  this 
work  was  publifhed  in  January  1737-8,  under  the  title  of 
«  The  Divine  Legation  of  Moles  demonftrated  on  the 
Principles  of  a  religious  Deift,  from  the  Omifiion  of  the 
Do6lrine  of  a  future  State  of  Rewards  and  Punifhments  in 
the  Jewifh  Difpeniation,  in  fix  books,  by  William  Warbur¬ 
ton,  M.  A.  author  of  the  Alliance  between  Church  and 
State  and  met  with  a  reception  which  neither  the  fub- 
jedl,  nor  the  manner  in  which  it  was  treated,  feemed  to  au« 
thorife.  It  was,  as  the  author  afterwards  obferved,  fallen 
upon  in  fo  outrageous  and  brutal  a  manner  as  had  been 
fcarce  pardonable,  had  it  been  “  The  Divine  Legation  of 
Mahomet.”  —  It  produced  feveral  anfwers,  and  fo  much  a- 
bufe  from  the  authors  of  4i  The  Weekly  Mifcellany,”  that 
in  lefs  than  two  months  he  was  conilrained  to  derend  him- 
fclfj  in  “  A  Vindication  of  the  Author  of  the  Divine  Le- 
5  PI  2  gation 
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V/arpur-  gation  of  Mofes,  from  the  Afpcrficms  of  the  Country  Cler- 
'01-*  gyman’s  Letter  in  the  Weekly  Miicdlany  of  February  is. 
1737-8,  8vo.”  1  * 

Mr  Warburton's  extraordinary  merit  had  now  attrac¬ 
ted  the  notice  of  the  heir  apparent  to  the  crown,  in  whofe 
immediate  fervice  we  find  him  in  June  1738,  when  he  pub- 
hfhed  “  Faith  working  by  Chanty  to  Chnftian  Edification,, 
a  Sermon,  preached  at  the  la  it  epilcopal  Vibration  for  Con¬ 
firmation  111  the  Dtoccfc  of  Lincoln  ;  with  a  Preface,  fliow- 
ing  the  Reafons  of  its  Publication  ;  and  a  Poftfcript,  occa- 
fioned  by  fome  Letters  lately  publifhed  in  the  Weekly  Mif- 
cellany,  by  William  Warburton,  M.  A.  Chaplain  to  his 
Royal  Hig'hnefs  the  Prince’ of  Wales.” 

In  March  1737*  the  world  was  in  danger  of  being  depri¬ 
ved  of  this  extraordinary  genius  by  an  intermitting  fever, 
which  with  fome  difficulty  was  b  elieved  by  a  plentiful  ufe 
of  the  bark. 

The  “  Effay  on  Man”  had  been  now  publifhed  fome 
years ;  and  it  is  univcrfally  fuppofed,  that  the  author  had, 
in  the  compofition  of  it,  adopted  the  philofophy  of  the 
J.ord  Bolingbroke,  whom,  on  this  occafion,  he  had  follow¬ 
ed  aa^  his  guide,  without  undemanding  the  tendency  of  his 
principles.  In  1738,  M.  de  Croufaz  wrote  fome  remarks 
on  .it,  accufing  the  author  of  Spinozifm  and  Naturalifm  ; 
which  falling  into  Mr  Warburton’s  hands,  lie  publifhed  a 
defence  of  the  firft  epiflle,  and  foon  after  of  the  remaining 
three,  in  ieven  letters  ;  of  which  fix  were  printed  in  1739, 
and  the  feventfe  in  June  1740,  under  the  title  of  “  A  Vin¬ 
dication  of  Mr  Pope's  Effay  on  Man,  by  the  author  of  the 
Idivine  Legation.”  The  opinion  which  Mr  Pope  concei¬ 
ved  of  thefe  defences,  as  well  as  of  their  author,  will  be  bed 
ieen  in  his  letters.  In  confequence,  a  firm  friendfhip  was 
eflabli Hied  between  them,  which  continued  with  undiminifh- 
cd  fervour  until  the  death  of  Mr  Pope  ;  who,  during  the 
remainder  of  his  life,  paid  a  deference  and  refpedl  to  his 
friend’s  judgment  and  abilities,  which  will  be  confidered  by 
many  as  almofl  bordering  on  fervility. 

Towards  the  end  of  the-  year  1739,  Mr  Warburton  pub- 
hfhed  a  new  and  improved  edition  of  the  firfl  volume  of  the 
Divine  Legation;  and  in  May  1741,  appealed  the  fecoiid 
part,  which  completed  the  argument,  though  not  the  entire 
P?an  of  that  work.  “  A  work,  fays  Bifhop  Hurd  ±,  in  all 
views  of  the  moft  trxnfcendant  merit,  whether  we  confider 
the  invention  or  the  execution.  A  plain  Ample  argument, 
yet  perledlly  new,  proving  the  divinity  of  the  Molaic  law, 
and  laying  a  fure  foundation  for  the  fupport  of  Chriitimity, 
is  theie  drawn  out  to  a  great  length  by  a  chain  of  realoning 
fo  elegantly  connected,  that  the  reader  is  carried  along  it 
with  tale  and  pkafure  ;  while  the  matter  prefented  to  him 
is  fo  linking  for  its  own  importance,  fo  embdlifhed  by  a 
lively  fancy,  and  illuftrated  from  all  quarters- by  exquifite 
learning  and  the  moil  ingenious  difquifition,  that  in  the  whole 
compafs.  of  modern  or  ancient  theology,  there  is  nothing 
equal  or  fimilar  to  this  extraordinary  performance.” 

This  is  the  panegyric  of  a  man  refle&ing  with  tender- 
nefs  on  the  memory  of  his  friend  and  benefa&or  ;  but  it  ap¬ 
proaches  much  nearer  to  the  truth  than  the  cenfures  ofthofe 
cabal illic  critics,  who,  faflemng  upon  fome  weak  part  of  the 
Divine  Legation,  or  perhaps  never  having  looked  into  it, 
have  ndiculoufly  contended  that  the  author  was  far  from 
being  eminent  as  a  Icholar  (a),  and  that  his  work  is  inimi¬ 
cal  to  the  eaufe  of  Chriflianity  1  Putting  partiality  afide, 
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there  is  in  the  Divine  Legation  of*  Moles  abundant  evi- 
dence  of  the  malignant  folly  of  this  charge,  as  no  man  can  , 
read  and  uncerfiand  that  work  without  being  convinced  that  ~ 
ns  author  was  a  Chnftian,  not  only  fincere  but  zealous  ; 
that  he  was;  what  Johnfon  calls  him  *,  “  a  man  of  vigorous* 
faculties,  of  a  mind  fervid  and  vehement,  {implied  by  unli*  f 
mi  ted  and  mc-flant  inquiry,  with  a  wonderful  Extent  and  va¬ 
riety  of  knowledge,  which  had  neither  deprefted  his  imaM- 
nation  nor  clouded  his  perfpicnity  ;  and  that  to  every  work, 
and  this,  work  in  particular,  he  brought  a  memory  full 
fraught,  with  a  fancy  fertile  of  original  combinations,  exert¬ 
ing  at  once  the  powers  of  the  icholar,  the  reatoner,  and  the 
wit.”  But  we  think  it  muft  be  acknowledged,  that  his  learn¬ 
ing  was  too  multifarious  to  be  always  exatf,  and  his  inqui¬ 
ries  too  eagerly  pu filed  to  be  always  cautious.  We  have 
no  he  fit  at  ion,  however,  to  fay,  that  to  the  divine  this  great 
work,  with  all  its  imperfections,  is,  in  our  opinion,  one  of 
the  moft  valuable  that  is  to  be  found  in  any  language. 

In  the  fummer  174T,  Mr  Pope  and  Mr  Warburton,  h  a 
country  ramble,  took  Oxford  in  their  way.  The  univerfjty 
was  naturally  pleafed  at  the  arrival  of  two  fuch  ft  rangers, 
and  leemed  defirous  01  inrolling  the*r  names  among  their 
graduates.  The  degree  of  D.  D.  was  intended  for  the  di¬ 
vine,  and  that  of  L.  L.  D.  for  the  poet  :  but  intrigue  and 
envy  defeated  this  fclieme;  and  the  univerlity  loft  the  ho¬ 
nour  of  decorating  at  the  fame  time  the  two  greateft  genii 
ules  of  the  age,  by  the  fault  of  one  or  two  of  its  members. 
Pope  retired  with  fome  indignation  to  Twickenham,  where 
lie  confoled  him  (elf  and  his  friend  with  this  farcaftic  reflec¬ 
tion  *  e  (hall  take  our  degree  together  in  fame,  what¬ 
ever  we  do  at  the  ur.iverfity,” 

The  friendfhip  of  this  eminent  poet  was  of  fervice  to  Mr 
Warburton  in  moreTefpe&s  than  that  of  increafmg  his  fan  e. 
He  introduced  and  warmly  recommended  him  to  moft  of 
h’is  friends,  and  among  others  to  Mr  Murray,  aftcrwaids 
carl  or  Mansfield,  and  Ralph  Allen,  Efq;  of  Prior-park, 
In  confequence  of  this  introdu&ion,  we  find  Mr  Warburton 
at  Lath  1742  ;  where  he  printed  a  fermon  which  had  been 
preached  at  the  Abhey-church  on  the  24th  of  October,  for 
the  benefit  of  Mr  Allen’s  favourite  charity,  the  General 
Holpital  or  Infirmary.  In  this  year  alio  he  printed  a  Dif* 
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fertatum  on  the  origin  of  books  of  chivalry, "at  the  end*  of 


Jarvis  s  Preface  to  a  tranflation  of  Don  Quixote,  which  Mr 
1  ope  tells  him,  he  had  not  got  over  two  paragraphs  of,  be¬ 
fore  he  cried  out,  Aut  Erafmus ,  ant  Diabolns .  ’ 

In  1742,  Mr  Warbui ton  publifhed  “A  Critical  and 
Philofophical  Commentary  on  Mr  Pope’s  Effay  011  Man, 
In  which  is  contained  a  Vindication  of  the  Lid  ETay  from 
the  Mil  rep  re  fen  tat  ion  of  M.  de  Refnal,  the  French  Trans¬ 
lator,  and  of  M.  de  Croufaz,  Profeffor  of  Philofophy  and 
Mathematics  in  the  Academy  of  Laufanne,  the  Commen¬ 
tator.”^  It  was  at  this  period,  when  Mr  Warburton  had 
the  entire  confidence  of  Mr  Pope,  that  he  advifed  him  to 
complete  the  Dunciad,  by  changing  the  hero,  and  adding 
to  it  a  fourth  book.  This  was  accordingly  executed  in 
1742,  and  publifhed  early  in  1743,  with  notes  by  our  au¬ 
thor  ;  who,  in  confequence  of  it,  received  his  fliare  of  the  a- 
bufe  which  Mr  Cibber  liberally  bellowed  on  both  Mr  Pope 
and  his  annotator.  In  the  latter  end  of  the  fame  year  he 
publifhed  complete  editions  of  “  The  Effay  011  Man,”  and 
(i  Ihe  Effay  on  Criticifm;”  and  from  the  fpecimen  which 
he  there  exhibited  of  his  abilities,  it  may  be  prefumed  Mr 

Pope 
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,-w.  Pope  determined  to  commit  the  publication  of  thefe  works  lion  to  the  preferment  given  him  in  1728  by  Sir  Robert  Wwtar. 

ton.  which  he  fltould  leave  to  Mr  Warbuvton's  care.  At  Mr  Sutton  (except  the  ehaplamfhtp  to  the  prince  of  Vales),  _ ^ — , 

— V - Pope’s  defire,  he,  about  this  time,  revifed  and  correfted  the  until  Apnl  1746,  when  he  was  unammouuy  called  hy  tire 

«  Iflay  on  Homer,”  as  it  now  Hands  in  the  lait  edition  of  Society  of  Lincoln’s  Inn  to  be  their  preacher.  In  Novem- 
that  tranflation.  her  he  pubh&ed  '4  A  Sermon  preached  on  the  ThanLgi- 

The  publication  of  44  The  Dunciad,,  was  the  lad  feivice  ving  apnointed  to  be  obferved  the  9th  of  Oftober,  for  the 
which  our  author  rendered  Mr  Pope  in  his  lifetime.  Af-  SupprdUon  of  the  Lite  unnatural  Rebellion*  In  1/47  aP“ 
ter  a  lingering  and  tedious  illneis,  the  event  of  which  had  psared  his  edition  o  Shakefpeare*  and  his  I  lcface  co  Lu- 
been  long  forefeen,  this  great  poet  died  on  the  r_th  of  riffa  ;  and  in  the  fame  year  he  publifhed,  I.  4*  A  Letter 

May  1744  ;  and  by  his  will,  dated  the  j  2th  of  the  pro-  from  an  Author  to  a  Member  of  Parliament  concerning  re¬ 

ceding  December  bequeathed  to  Mr  Warburton  one  half  terary  Property.”  2.  “  Preface  to  Mrs  Cockburn  s  Ke- 
of  his  library,  and  the‘property  of  alt  fuch  oF  his  works  at-  marks  upon  the  Principles  and  Reafoinngs  ot  Lr  Kuther- 
rtady  printed  as  he  had  not  otherwife  difpofed  of  or  alie-  fordja  Lffay  on  the  Nature  and  Obligations  of  Virtue^ 
nated,  and  all  the  profits  which  Ihould  arhe  from  aby  edi-  &c.  3.  44  Preface  to  a  Critical  Inquiry  into  t  *e  pi- 

tion  to  be  printed  after  his  death  :  but  at  the  fame  time  di-  nions  and  Pradice  of  the  ancient  Philosophers,  concerning 
rented  that  they  Ihould  be  publifhed  without  any  future  the  Nature  of  a  Future  State,  and  their  Method  ot  teach- 
alterations.  ing  by  double  Doctrine,”  (by  Mr  Towne)  1747,  fecond 

“In  11  744t  Mr  Warburton  turned  his  attention  to  the  edition.  In  1748,  a  third  edition  of  44  The  Alliance  be- 
feveral  attacks  which  had  been  made  on  the  44  Divine  Le-  tween  Lhureh  and  State,  co’Tcdted  and  enlarged, 
gation,”  and  defended  himfelf  in  a  manner  which,  -if  it  did  “  in  1749,  a  vei7  extraordinary  attack  was  made  on  the 
not  prove  him  to  be  pofleffed  of  much  humility  or  diifi-  moral  character  of  Mr  Pope,  from  a  quaiter  wnere  it  could 
dence,  at  lead  demoiftrated,  that  he  knew  how  to  wield  the  be  the  leaf!  expected.  An  mfigmhcant  pamphlet,  under 
weapons  of  controverfy  with  the  hand  of  a  mailer.  His  the  name  of  A  Patriot  King,  was  that  yeai  pub  il  it  Y' 
firit  defence  now  appeared,  under  the  title  of  44  Remarks  on  Lord  Boling  broke,  or  by  his  direction,  with  a  preface  to  it,, 
feveral  occasional  Refledbions,  in  Anfwer  to  the  Reverend  refle&iiig  highly  011  Mr  Pope’s  honour.  The  provocation 
Dr  Middleton,  Dr  Pococke,  the  Mailer  of  the  Charter-  was  limply  this  :  The  inamifcnpt  of  that  trivial  declamation 
Honfe,  Dr  Richard  Grey,  and  others  ;  ferving  to  explain  had  been  intruded  to  the  care  of  Mr  Pope,  with  the  charge 
and  juitify  divers  P adages  in  the  Divine  Legation,  objected  (as  it  was  pretended)  that  only  a  certain  number  of  copies 
to  by  thofe  learned  Writers.  To  which  is  added,  A  Ge-  ihould  be  printed.  Mr  Pope,  in  his  txctffive  admiration  of 
neral  Review  of  the  Argument  of  the  Divine  Legation,  as  his  guide  ^  phiivfopher ,  and  friend,  took  that  oppoitumty,  for 
far  as  it  is  yet  advanced  ;  wherein  is  conlidered  the  Relation  fear  fo  invaluable  a  treafure  of  patriot  eloquence  Ihould  be 
the  feveral  Parts  bear  to  each  other  and  the  whole.  To-  loil  to  the  public,  to  exceed  his  commifiion,  and  to  run  oil 
gether  with  an  Appendix, ‘in  Anfwer  to  a  late  Pamphlet  more  copies,  which  were  found,  after  his  death,  in  the  print- 

intitled,  An  Examination  of  Mr  W - ’s  fecond  Propo-  er’s  warehoufe.  This  charge,  however  frivolous,  was  ag- 

fition.”  This  was  followed  next  year  by  44  Remarks  on  gravated  beyond  mealuie  ;  and,  notwithilandmg  the  proofs 
feveral  occafional  Refiedions,  in  Anfwer  to  the  Reverend  which  Lord  Boling-broke  had  received  of  Pope’s  devo- 
D  odors  Stebbing  and  Sykes  j  ferving  to  explain  and  jufli-  tion  to  him,  envenomed  with  the  utmoft  malignity.  Mr 
fy  ihe  Two  DilTertations  in  the  Divine  Legation,  concern-  Warburton  thought  it  became  him  to  vindicate  his  deceaft'v 
ing  the  Command  to  Abraham  to  offer  up  his  Son,  and  the  friend  ;  and  he  did  it  lo  efkdually,  as  not  only  to  iilence  hi ^ ,  -jurjs, 
Nature  of  the  Jewilh  Theocracy,  objeded  to  by  thefe  learn-  accuier,  but  to  cover  him  with  confulion  4..  .  of 

ed  Writers.  Part  II.  and  lall.”  Both  thefe  anfwers  are  About  this  time  the  publication  of  Dr  Middleton’s  In-  WarburUm^ 
couched  in  thofe  high  terms  of  confident  fuperiority,  which  qniry  concerning  the  miraculous  Powers  of  the  Chriilian 
marked  almoft  every"  performance  that  fell  from  his  pen  du-  Church,  gave  rile  to  a  controverly,  which  was  managed 
rin^  the  remainder  of  his  life.  with  great  warmth  and  afperity  on  both  fuies,  and  not 

On  the  5th  of  September  1745,  the  friendfhip  between  much  to  the  credit,  of  either  party.  On  this  occaiion  Mr 
him  and  Mr  Allen  was  more  cloiely  cemented  by  his  mar-  Warburton  publifhed  an  excellent  performance,  written  with 
riage  with  Mifs  Tucker,  who  iorvived  him,  and  is  now,  if  a  degree  of  candour  and  temper,  which,  it  is  to  be  lamented, 
alive,  Mrs  Stafford  Smith  of  Prior-park.  At  that  impor-  he  did  not  always  exercife.  The  tide  of  it  was  “  Julian  ;  ora 
tant  ci  ifis  our  author  preached  and  publifhed  three  fealon-  Difeourfe  concerning  the  Earthquake  and  fieiy  Lrupjtioti  which 
able  lermons:  I.  44  A  faithful  Portrait  of  Popery,  by  which  defeated  that  Emperor’s  attempt  to  rebuild  the  Temple  at 
it  is  feen  to  be  the  Reverfe  of  Chriftianity,  as  it  is  the  De-  Jerufaiem,  1750.”  xV  fecond  eoition  of  this  diicourfe,  44  with 
firu&ion  of  Morality,  Piety,  and  Civil  Liberty.  Preached  Additions,”  appeared  in  175L  in  which  year^he  gave  the 
at  St  James’s,  Weltminiber,  Odober  1  745.”  2.  44  A  Ser-  public  his  edition  of  Mr  Pope’s  Works,  with  Notes,  m  nine 

moil  occafioned  by  the  preftnt  unnatural  Rebellion,  &c.  volumes  8vo  ;  and  in  the  lame  year  printed  An  anfwer 
Preached  in  Mr  Allen’s  Chapel  at  Prior-park,  near  Bath,  to  a  Letter  to  Dr  Middleton,  inferted  in  a  Pamphlet  inti- 
November  1745.”  5.  *  ‘  Phe  Nature  or  National  Offences  tied,  Ihe  Argument  of  the  Div.ne  Legation  laitly  Hated, 

truly  Hated.— Preached  on  the  General  FaH-day,  December  See. ;  and  “  An  Account  of  the  Prophecies  of  Arile  Evans, 

18.  1745-6.”  On  account  or  the  lalt  of  thefe  fermon3,  he  the  Wellh  Prophet  in  the  laH  Century,^  annexed  to  the  lirll 
was  again  involved  in  a  controverly  with  his  former  antago-  volume  oi  Dr  Jortiu  s  Remarks  on  Ecclefiaflwral  1  lilloi \ , 
niH  Dr  Stebbine,  which  occafioned  “  An  Apologetical  De-  which  afterwards  fubjefted  him  to  much  trouble, 
dication  to'  the'' Reverend  Dr  Henry  Stebbing,  in  Anfwer  In  1752,  Mr  Warburton  publifhed  the  fuft  volume  of 
to  his  Cenfure  and  Mifreprelentations  of  the  Sermon  a  courfe  of  fermons,  preached  at  Lincoln’s  Inn,  intitled, 
preached  on  the  General  Fait,  &c.”  “  The  Principles  of  Natural  and  Revealed  Religwa,  occa- 

NotwithHanding  ,  his  great  conneftions,  his  acknow-  Honally  opened  and  explained  and  this  ,was  two  year3 
ledged  abilities,  and  his  eltablifhed  reputation,  a  reputation  afterwards  followed  by  a  fecond.  After  the  public  had 
founded  on  the  durable  bafis  of  learning,  and  upheld  by  the  been  fome  time  promifed,  it  may,  from  the  alarm  which 
decent  and  attentive  performance  of  every  duty  incident  to  was  taken,  be  almoR  faid  threatened  with,  the  appearance  of 
his  Ration ;  yet  we  do  not  find  that  he  received  any  addi-  Lord  Bolingbroke’s  Works,,,  they  were  about  this  time 

printed*. 
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Warbur-  ptlnted.  The  krown  abilities  and  infidelity  of  this  noble-  on  the  30th  of  the  fame  month  preached  before  the  houfe 
,r-  .  ,  had  created  apprchenliona  in  the  minds  of  many  people,  of  lords.  In  the  next  year  he  printed  “  A  Rational  Account 

of  the  pernicious  effeAs  of  his  dcArires  ;  and  nothing  but  of  the  Nature  and  End  of  the  Sacrament  of  the  Lord’s  Sup- 
the  appearance  of  Ids  whole  force  could  have  convinced  his  per.”  In  1762,  he  published  “  The  DoArine  of  Grace  ♦  or 
friends,  how  little  there  was  to  be  dreaded  from  arguments  the  Office  and  Operations  of  the  Holy  Spirit  vindicated  front 
again  ft  religion  fo  weakly  fupported.  Many  anfwers  were  the  Iniults  of  Infidelity  and  the  Abufes  of  Fanaticifot  ”  2  vols 
foon  publiihed,  but  none  with  more  acuteneL,  folidity,  and  nmo  ;  and  in  the  fuceceding  year  drew  upon  himfelf  much 
fprightlmef  ,  than  “  A  View  of  Lord  Bolingbroke’s  Philo-  illiberal  abufe  from  feme  writers  of  the  popular  party,  on 
fophy,  in  two  Letters  to  a  Friend,  175*4;”  the  third  and  occafion  of  his  complaint  in  the  houfe  of  lords,  on  theYcth 
fourth  letters  were  published  in  17 59,  with  another  edition  of  November  >763,  againft  Mr  Wilkes,  for  putting  hia 
of  the  two  former;  and  in  the  fame  year  a  fmr.ller  edition  of  name  to  certain  notes  on  the  inramous  <s  EO'ay  on  Wo- 
the  whole  ;  which,  though  it  came  into  the  world  without  man.”  *  1 


a  name,  was  nniverfally  aferibed  to  Mr  Warburton,  and  af¬ 
terwards  publicly  owned  by  lnm.  To  fome  copies  of  this 
is  prefixed  an  excellent  complimentary  epiflle  from  the  Pre- 
*  fident  Montefguieu,  dated  May  26.  1754. 

At  this  advanced  period  of  his  life,  that  preferment 
which  his  abilities  might  have  claimed,  and  which  had  hi¬ 
therto  been  withheld,  feemed  to  be  approaching  tow;*. Is 
him.  In  September  1754,  he  was  appointed  one  of  his 
Majefty’s  chaplains  in  ordinary  ,  and  in  the  next  year  was 
prefer] ted  to  a  prebend  in  the  cathedral  of  Durham,  on  the 
death  of  Dr  Mangey.  About  this  time  the  degree  of  Doc¬ 
tor  of  Divinity  was  conferred  on  him  by  Dr  Herring,  then 
archbifhop  or  Canterbury.  A  new  imprtffion  of  The  Di¬ 
wine  Legation  being  now  called  for,  he  printed  a  fourth 
edition  or  the  Urft  part  of  it,  correAed  and  enlarged,  divi¬ 
ded  into  two  volumes,  with  a  dedication  to  the  earl  of  Hard- 
wicke.  1  he  fame  year  appeared  ii  A  Sermon  preached  be¬ 
fore  his  Grace  Charles  Duke  of  Marlborough,  Prefident, 
and  the  Governors  of  the  Hofpital  for  the  Small-pox  and  for 
Inoculation,  at  the  Parifh-church  of  St  Andrew,  Holborn, 
April  the  2gth,  17 >5*”  And  in  1756,  “  Natural  and  Ci- 
vul  Events  the  Iiiftruinents  of  God’s  Moial  Government ;  a 
Sermon,  preached  on  the  iaft  public  Faft-day,  at  Lincoln’s 
Inn  Chapel.” 

In  1757.  Dr  Warburton  meeting  with  Mr  Hume’s  traft, 
entitled,  The  Natural  HI  (lory  of  Religion,  filled  the  mar  jin 
of  the  book,  as  well  as  fome  interleaved  fl:ps  of  paper,  with 
many  fevere  and  fhrewd  remarks  on  the  infidelity  and  natu- 
ralilm  of  the  author.  Thefe  he  put  into  the  hands  of  his 
friend  Dr  Hurd,  who,  making  a  <ew  alterations  of  the  ftyle, 
added  a  fhort  iritrodudtion  and  conclufion,  and  published 
them  in  a  pamphlet,  entitled,  “  Remarks  on  Mr  David 
Hume’s  Natural  Hiflory  of  Relijrion,  by  a  Gentleman  of 
Cambridge,  in  a  Letter  to  the  Reverend  Dr  Warburton.” 

*  This  lively  attack  upon  Mr  Hume  gave  him  fo  much  of¬ 
fence,  that  he  thought  proper  to  vent  his  fplecn  on  the  fup- 
pofed  author,  in  the  pofthumous  difeourfe  which  he  called 
his  Lip;  and  thus  to  do  greater  honour  to  Dt  Hurd  than  to 
ary  other  of  his  numerous  antagonifts. 

Towards  the  end  of  the  year  1757,  Dr  Warburton  was 
promoted  to  the  deanery  of  Hriftol ;  and  in  the  beginning 
of  the  year  1 760,  he  was,  through  Mr  Allen’s  intereft 
with  Mr  Pitt,  afterwards  earl  of  Chatham,  advanced  to  the 
bifhopric  ot  Gloucefter.  That  great  minifter  is  known  to 
mve  declared,  ‘  that  nothing  of  a  private  nature,  fince  he 
hau  been  in  office,  had  given  him  io  much  pleafureas  bring¬ 
ing  our  author  on  the  bench.”  There  was,  however,  ano¬ 
ther  minifter,  who  dreaded  his  promotion,  and  thought  that 
he  faw  a  fecond  Atterbury  in  the  new  bifhop  of  Glouce- 
ker  ;  but  Warburton,  fay  ;  bifhop  Hurd,  had  neither  talents 
nor  inclination  or  parliamentary  intrigue  or  parliamentary 
eloquence  :  he  had  other  infti  uments  of  fame  in  his  hands, 
and  was  infinitely  above  the  vanity  of  being  caught 

£  Dry  den.  “  With  the  fine  notion  of  a  bufy  man 

He  was  confecratcd  on  the  20th  of  January  1760,  and 


In  17^5  he  publifhed  a  new  edition  of  the  fecond  part 
of  the  Divine  Legation,  in  th-ee  volumes  ;  and  as  it  had 
now  received  his  laft  hand,  he  prefented  it  to  his  great 
friend  Lord  Mansfield,  in  a  dedication  which  deferves  to  be 
read  by  every  perfon  who  efteems  the  well  being  of  fociety 
as  a  concern  of  any  importance.  It  was  the  appendix  to 
this  edition  which  produced  the  well-known  controverfy  be¬ 
tween  him  and  Dr  Lowth,  which  we  have  noticed  elfe- 
where  (lee  Lowth),  as  doing  no  great  honour,  by  the 
mode  in  which  it  was  conduAed,  to  either  party.  In  the 
next  year  lie  gave  a  new  and  much  improved  edition  of  the 
Alliance  between  the  Church  and  State.  This  was  follow¬ 
ed,  in  J  7 67,  by  a  third  volume  of  fermons,  to  which  is  add¬ 
ed,  his  firft  Triennial  Charge  to  the  Clergy  of  the  Diocefe 
of  Gloucefter ;  which  may  be  fafely  pronounced  one  of  the 
moft  valuable  rfiicourfcs  of  the  kind  that  is  to  be  found  ii\ 
onr  own  or  any  other  language.  With  this  publication  he 
doled  his  literary  courfe  ;  except  that  he  made  an  effort  to¬ 
wards  publifliing,  and  aAually  printed,  the  ninth  and  laft 
book  ot  t  he  Divine  Legation.  This  book,  with  one  or  two 
occafional  iermons,  and  fome  valuable  directions  for  the  ftu- 
dy  cf  theology  >  have  been  given  to  the  world  in  the  fplendid 
edition  of  his  wo:ks  in  feven  volumes  4to,  by  his  friend  and 
biographer  the  preient  hilhop  of  Worcefter.  That  prelate 
conreftes,  that  the  ninth  book  of  the  Divine  Legation  dis¬ 
plays  little  of  that  vigour  of  mind  and  fertility  of  invention 
which  appear  fo  confpicuous  in  the  former  volumes ;  but  he 
adds,  perhaps  truly,  that  under  all  the  disadvantages  with 
which  it  appears,  it  is  the  nobleft  effort  which  has  hitherto 
been  made  to  give  a  rationale  of  Chriftianity. 

While  the  bifhop  of  Gloucefter  was  thus  exerting  his  laft 
ftrength  in  the  caufe  of  religion,  he  projYAed  a  method  by* 
which  he  hoped  to  render  it  efFeAual  fervice  after  his  death. 
He  transferred  L.  500  to  Lord  Mansfield,  Sir  Eardley 
Wilmot,  and  Mr  Charles  Yorke,  upon  truft,  to  found  a  lec¬ 
ture,  in  the  form  of  a  courfe  of  fermons,  to  prove  the  truth 
of  revealed  religion  in  general,  and  of  the  Chriftian  in  par¬ 
ticular,  from  the  completion  of  the  prophecies  in  the  Old 
and  New  Teftament,  which  relate  to  the  Chriftian  church, 
efpeciaily  to  the  apoftacy  of  Papal  Rome.  To  this  foun¬ 
dation  we  owe  the  admirable  IntrodyAory  LeAures  of 
Hurd,  and  the  well-adapted  Continuation  of  Halifax  and 
Bagot. 

It  is  a  melancholy  refleAion,  that  a  life  (pent  in  the 
conftant  purfuit  of  knowledge,  frequently  terminates  in  the 
lofs  of  thofe  powers,  the  cultivation  and  improvement  of 
which  are  attended  to  with  too  ftriA  and  unabated  a  degree 
of  ardour.  This  was  in  fome  degree  the  misfortune  of  Dr 
Warburton.  Like  Swift,  and  the  great  duke  of  Marlbo¬ 
rough,  he  gradually  funk  into  a  fituation  in  which  it  was 
a  fatigue  to  him  to  enter  into  general  converfation.  There 
were,  however,  a  few  old  and  valuable  friends,  in  whofe 
company,  even  to  the  laft,  his  mental  faculties  were  exerted 
in  their  wonted  force  ;  and  at  fuch  times  he  would  appear 
cheerful  for  feveral  hours,  and  on  the  departure  of  his 
friends  retreat  as  it  were  within  himfelf.  This  melancholy 
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Warbur-  habit  was  aggravate  1  by  the  lofs  of  his  only  fort,  a  very  pro- 
to  m;pintf  young  gentleman,  who  died  of  a  confumption  but  a 
V*  ard  fbort^time  b:  ore  the  Bifhop,  who  himfelf  refigned  to  fate 
in  the  Sift  ytai  of  his  age  A  neat  marble  monument  has 
been  ere&ed  to  him  in  the  cathedral  of  Gloucefter,  with  this 
hifcription  — 

To  the  Memory  of 

WlLtlAM  W A i\  B U  RT ON,  D.  D. 

For  more  than  »9  Years  Bifhop  of  this  See; 

A  Prelate 

Of  the  moft  fqblime  Genius,  and  exquifite  Learning. 

Both  which  ‘  alcnts 
Fie  employed,  through  a  long  Life, 

In  the  Support 
Of  what  he  firmly  believed, 

The  Christian  Religion  ; 

And 

Of  what  he  efteemed  the  heft  Eftablifhment  of  it, 

The  Church  of  England. 

He  was  born  at  Newark  upon  Trent, 

Dec.  24.  1698. 

Was  confecrated  Bishop  of  Gloucefter, 

Jan.  20.  1760. 

Died  at  his  Palace,  in  this  City, 

June  7.  1779. 

And  was  buried  near  this  Place. 

WARD  (Dr  Seth),  an  Englifti  prelate  chiefly  famous  for 
his  knowledge  in  mathematics  and  aftronomy,  was  born  at 
Bnntingford  in  Hertfordihire,  about  the  year  1617*  He  was 
admitted  of  Sidney  college.  Cambridge,  where  he  applied  with 
great  vigour  to  his  ftudies,  particularly  to  the  mathematics, 
and  was  chofen  fellow  of  his  college  He  was  involved  not  a 
little  in  the  conlequences  of  the  civil  war,  but  foon  after  the 
Reftoration  obtained  the  biihopric  of  Exeter;  in  1667,  he 
was  tranflated  to  vSahfbury  ;  and  in  1671  was  made  chancel¬ 
lor  of  the  order  of  the  garter  ;  he  was-  the  firft  Proteftant 
bifhop  that  enjoyed  that  honour,  and  he  procured  it  to  be 
annexed  to  the  fee  of  Sahfbury.  Bifhop  Ward  was  one  of 
tliofe  unhappy  perfons  who  have  the  misfortune  to  furvive 
their  fentes,  which  happened  in  confequence  of  a  fever  ill 
cured  ;  he  lived  to  the  Revolution,  without  knowing  any¬ 
thing  of  the  matter,  and  died  in  1  690.  He  was  the  author 
of  fever al  Latin  works  in  mathematics  and  aftionomy, 
which  were  thought  excellent  in  their  day  ;  but  their  ufe 
has  been  fuperfeded  by  later  difeoveries  and  the  Newtonian 
philofophy. 

Ward  (Dr  John),  was  the  fon  of  a  difienting  minifter, 
and  born  at  London  in  ,1679.  Fie  for  fomc  years  kept  a 
fchool  in  Tenter-alley,  M001  fields;  but  rendered  himielf  fo 
eminent  in  the  fludy  of  antiquity,  that  in  1720  he  was  cho¬ 
fen  profefior  of  rhetoric  in  Giefham  college  :  in  1  7 du¬ 
ring  the  prefidency  o^  Sir  Ifaac  Newton,  he  was  eledled  a 
fellow  of  the  Royal  Society;  and  in  1752  one  of  the 
vice-pref dents,  in  which  office  he  was  continued  to  his 
death.  He  was  ele&td  one  of  the  truftees  of  the  Britifh 
Mufeum  in  1753,  and  died  at  Grefham  college  in  17  (8. 
The  work  for  which  he  is  Left  known,  is  his  Lives  of  the 
ProfefTors  of  Grefham  College  ;  which  is  a  considerable  ad¬ 
dition  to  the  hiftory  of  learning  in  our  country.  His  Lee* 
tines  on  Oratory  were  publifhed  after  his  dea^h,  in  two  vo¬ 
lumes  8  vo. 

Ward,  is  varioufly  ufed  in  our  old  books :  a  ward  in 
London  is  a  diftridl  or  divifion  of  the  city,  committed  to  the 
Ipecial  charge  of  one  or  the  aldermen  ;  and  in  London  there 
are  2,6  wards,  according  to  the  number  of  the  mayor 
and  aldermen,  of  which  every  one  has  his  ward  for  his 
proper  guaid  and  jmifdi&ion.  A  ioreft  is  divided  into 
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wards  ;  and  a  prifon  is  called  a  wal'd*  Laftly,  the  heir  of  Ward 
the  king*$  tenant,  that  held  in  capite ,  was  termed  a  ward  & u- 

ring  his  nonage  ;  but  this  wardfhip  is  taken  away  by  the  fta-  1 _ ' _ 

tute  12  Car.  II.  c.  24. 

IV ard- Holding,  in  Scots  law.  See  Law,  clxv.  1.  and 
clxvi.  3. 

Ward  Hook,  or  Wadd  hook ,  in  gunnery,  a  rod  or  itafF, 
with  an  iron  end  turned  ferpentwife,  or  like  a  ferew,  to 
draw  the  wadding  out  of  a  gun  when  it  is  to  be  unloaded. 

WARDEN,  or  Guardian,  one  who  has  the  charge 
or  keeping  of  any  perfon,  or  thing,  by  office.  Such  is  the 
warden  of  the  Fleet,  the  keeper  of  the  Fleet  priibn  ;  who 
has  the  charge  of  the  prifoners  there,  efpecially  fnch  as  are 
committed  from  the  court  or  chancery  for  contempt. 

WARDFIUYS,  a  port  of  Norwegian  Lapland,  120 
miles  fouth*eaft  of  the  North  Cape.  E.  Long.  31.  12. 

N.  Lat.  7.-23 

WARDMOTE,  in  London,  is  a  court  fo  called,  which 
is  kept  in  every  ward  of  the  city  ;  anfwering  to  the  curiata 
comitia  of  Rome. 

WARDROBE,  a  clofet  or  little  room  adjoining  to  a 
bed-chamber,  ferving  to  difpofe  and  keep  a  perfon’s  appa¬ 
rel  in  ;  or  for  a  fervant  to  lodge  in,  to  be  at  hand  to  wait, 

&c.  * 

Wardrobe,  in  a  prince’s  court,  is  an  apartment  wherein 
his  robes,  wearing  apparel,  and  other  necefTaries,  are  prefer- 
ved  under  the  care  and  direction  of  proper  officers. 

In  Britain,  the  Majler  or  Keeper  oj  the  Great  W ardrobk 
was  an  officer  of  great  antiquity  and  dignity.  High  pri¬ 
vileges  and  immunities  were  conferred  on  him  by  king  Hen¬ 
ry  VI.  which  were  confirmed  by  his  fuccefibrs  ;  and  king 
James  I.  not  only  enlarged  them,  but  ordained  that  this  of¬ 
fice  fhould  be  a  corporation  or  body  politic  for  ever. 

It  was  the  duty  of  this  office  to  provide  robes  for  the  co¬ 
ronations,  marriages,  and  funerals  of  the  royal  family  ;  to 
furnifh  the  court  with  hangings,  cloths  of  ftate,  carpets, 
beds,  and  other  necefTaries  ;  to  furnifh  houfes  for  ambafTa- 
dors  at  their  firft  arrival ;  cloths  of  ftate,  and  other  furni¬ 
ture,  for  the  lord  lieutenant  of  Ireland,  and  all  his  majefty’s 
ambafladors  abroad  ;  to  provide  all  robes  for  foreign  knights^'  ^ 
of  the  garter,  robes  for  the  knights  of  the  garter  at  home  ; 
robes  and  all  other  furniture  tor  the  officers  of  the  garter  ; 
coats  for  kings,  heralds,  and  purfuivants  at  armsj  robes  for 
the  lords  of  the  trealury,  and  chancellor  of  the  exchequer. 

Sc c.  livery  for  the  lord  chamberlain,  grooms  of  his  majefty’s 
privy  chamber,  officers  of  his  majefty’s  robes  ;  for  the  two 
chief  juftices,  for  all  the  barons  of  the  exchequer,  and  feverai 
officers  of  thefe  courts  ;  all  liveries  for  his  majefty’s  fervants, 
as  yeoman  of  the  guard,  and  wardens  of  the  Tower,  trum¬ 
peters,  kettle-dr  11  miners,  drummers,  and  fifes  ;  the  meffen- 
gers,  and  all  belonging  to  the  ftables,  as  coachmen,  footmen, 
littennen,  poftilions,  and  grooms,  See.  all  the  king’s  coaches, 
chariots,  harnefles,  faddles,  bits,  bridles,  Sc c.  the  king’s  wa¬ 
ter-men,  game-keepers,  &c.  alfo  furniture  for  the  royal 
yachts,  and  alFrieh  embroidered  tilts,  and  other  furniture 
for  the  barges. 

Befides  the  mafter  or  keeper  of  the  wardrobe,  who  had 
a  falary  of  L.  2000,  there  was  his  deputy,  who  had  L.  1  70, 
and  comptroller  and  a  patent  clerk,  each  of  whom  has  a 
falary  of  L.  ^co.  Befides  many  other  inferior  officeis  and 
fervants,  who  were  all  iworn  fervants  to  the  king. 

There  was  likewile  a  removing  wardrope,  who  had  its 
own  fet  of  officers,  and  Handing  wardrobe-keepers  at  St 
James’s,  Wind  for  Caftle,  Hampton  Court,  Kenfington,  and 
Somerfet  Houfe  ;  but  the  whole  of  the  wardrobe  eftablifh¬ 
ment  was  aholifhed  by  arftof  Parliament  in  1782,  and  the 
duty  of  it  in  future  to  be  done  by  the  loid  chamberlain. 

WARDSHIP,  in  chivalry,  one  of  the  incidents  of  te¬ 
nure 
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'Wardship  imre  by  knight-fervice.  See  Frodal  Syflem ,  Knight  Scr - 
v  vice,  and  T enure. 

Upon  the  death  of  a  tenant,  if  the  heir  was  under  the 
age  of  21,  being  a  male,  or  14,  being  a  female,  the  lord 
was  in  titled  to  the  wardfhip  of  the  heir,  and  was  called  the 
guardian  in  chivalry .  This  wardship  confided  in  having  the 
cuRody  of  the  body  and  lands  of  fuch  heir,  without  any  ac¬ 
count  of  the  protits,  till  the  age  of  21  in  males,  and  16  in 
females.  For  the  law  fuppofcd  the  heir- male  unable  to  per¬ 
form  knight  fervice  till  21  ;  but  as  for  the  female,  fhe  was 
fuppoled  capable  at  14  to  mairy,  and  then  her  hnfband 
might  perform  the  fervice.  .The  lord  therefore  had  no 
wardfhip,  if  at  the  death  of  the  anceftor  the  heir-male  was 
of  the  full  age  of  21,  or  the  heir- female  of  14  :  yet  if  fhe 
was  then  under  14,  and  the  lord  once  had  her  in  ward,  he 
might  keep  her  fo  till  16,  by  virtue  of  the  flatute  of  Weil - 
minder,  1.  3  Edw.  I.  c.  22.  the  two  additional  years  be- 
dng  given  by  the  legiibtme  for  no  other  realon  but  merely 
to  benefit  the  lord. 
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principal  accufatlons  againft  Empfon  and  Dudley,  the  wick¬ 
ed  engines  of  Henry  VTI.  that  by  colour  of  falfe  inquifi- 
tions  they  compelled  many  perfsns  to  fue  out  livery  from 
the  crown,  who  by  no  means  were  tenants  thereunto.  And 
afterwards  a  court  of  wards  and  liveries  was  ere&ed,  for  con- 
duding  the  fame  inquiries  in  a  more  folemn  and  legal  man¬ 
ner.  & 

When  the  heir  thus  came  of  full  age,  provided  he  held  a 
knight’s  fee,  he  was  to  receive  the  order  of  knighthood, 
and  was  compellable  to  take  it  upon  him,  or  elfe  pay  a 
fine  to  the  king.  For  in  thofe  heroical  times  no  ptrfon 
was  qualified  for  deeds  of  arms  and  chivalry  who  had  not  re¬ 
ceived  this  order,  which  was  conferred  with  much  prepara¬ 
tion  and  foletnnity.  We  may  plainly  difeover  the  footfleps 
of  a  fimiiar  cuftom  in  what  Tacitus  relates  of  the  Germans, 
who,  in  order  to  qualry  their  young  men  to  bear  arms^ 
presented  them  in  a  full  afTembly  with  a  fhield  and  lance  ; 
which  ceremony  is  fuppofcd  to  have  been  the  original 


-  - .  feiof  the  feodal  knighthood.  This  prerogative,  of  compel- 

1  htd  wardiliip,  fo  far  as  it  related  to  land,  though  it  was  v«lmg  the  vaffal.s  to  be  knighted,  or  to  pay  a  fine  was  ex- 
not  nor  could  be  .part  of  the  law  offleuds,  fo  long  as  they  v.  prefsly  recbgnifed  in  parliament  by  the*  flatute  de  mililibus 
were  arbitrary,  temporary,  or  for  life  only;  yet  when  they*  i  Edw.  II.  ;  was  exerted  as  an  expedient  for  raifinjr  money 
became  hereditary,  and  did  coniequently  often  delcend  tipof£  by  many  of  our  bcft.piinces,  particularly  by  Edw.  VI  and 
infants,  who  by  reafon  of  their  age  could  neither  perfor^'  Elizabeth  ;  but  this  was  the  occafton  of  heavy  murmurs 
nor  Itipulate  for  the  fcrv.ces  of  the  feud,  ‘does  not  feem  ujfc  when  exerted  by  Charles  I.  :  among  whole  many  misfortunes 
on  .eocal  principles  to  have  been  unreafonable.  For  the  ,it  was,  thpt  neither  himfelf  nor  his  people,  feemed  able  to  dl- 
'wardfhip  of  the  land,  Or  cuftody  of  the  feud,  wa3  retained  By  flinguifti  between  the  arbitrary  Itretch  and  the  legal  excr- 
the  lord,  that  he  might  out  of  the  profits  thereof  provide*  tion  of  prerogative.  However,  among  the  other  conceffions 

fit  perion  to  lupply  the  infant’s  fervices  till  he  ft  ou! pi  be  of _  made  by  that  unhappy  prince  before  the  fatal  recourfe  to 

age  to  perform  them  himfelf.  And  if  we  confider  a  Rod  \iitfts,  he  -agreed  to  diveft  himfelf  of  this  undoubted  flower  of 
*u  '**  Jg'nd  import,  as  a  ftiper.d,  fee,  or  reward  for  aA  ial ,  the  efiiwn  ;  and  it  was  accordingly  abolifhed  by  flatute  16 

service,  it  could  not  be  thought  hard  that  the  Car.  I.  «?.  io. 

withhold  the  ftipety  fo  long  as  the  fervice  was  fufpended.  WARE,  i  .town  of  Henfertllhire,  with  a  market  on 
Though  undoubtedly  to  our  En  lifh  anceRors,  \\4iere  fuch  Tuefdays,  aridulair  on  the  kft  Tuefday  in  April  and  Tuef 
stipend  ary  donation  was  a  mere  fuppofition  or  -figment,  it  day  before  Sb  Matthew's  day  (Sen.  2 1. )  for  hoWes  and 
carried  abundance' of  hardtihip  ;  and  accordingly  it  was  re-  other  .cattle.  If is  a large,  well  frequented,  and  ^ll’inha- 
heved  by  the  charter  of  Henry  I.  which  t^ok  this  cuftody  bited  thoroughfare  town,  feated  on  the  river  Lea  21  miles 
from  the  lord,  and  ordained  that  the  cuftody,  *  both  of  the  north  of  London;  If  carries  on  a  'great  trade*  in  malt  anH 
kind  and  the  children,  fho\nd  belong  to  the  wi^ow  or  next  com,  which  they  are  continually  fending  in  large  quantities 
of  km.  Lut  this  nobe  immunity  did  not. continue  many  to  London.  E.  Long  o.  3.  N.  Lat.  51.  c0. 

WARN,  in  law,  is  to  fummon  a  perfon  to  appear  in  a 
court  of  juRice. 

WARNING  of  Tenants,  in  Scots  law.  See  Law, 
N°  clxvii.  16. 

WARP,  in  the  manufactures,  a  name  for  the  threes, 
whether.  of  Elk,  wool,' linen,  hemp,  &c.  that  are  extended 


years. 

The  wardfhip  of  the  body  was  a  co'nfeqnence  of  the  ward- 
fliip  of  the  land  ;  for  he  who  enjoyed  the  infant's  eftaie  was 
the  properell  perfon  to  educate  and;ihaintain  him  in  his  in¬ 
fancy  :  and  alfo^  in  a  political  view,  the  lord  was  moll  con¬ 
cerned  to  give  his  tenant  a  fuituble  education,  in  order  to 


c  -  ~  v#. uu  LU  wucLuci  ui  lx ik.,  wool,  unen,  nemp,  <xc.  tnat  are  ext 

q^uauiy  lum  the  better  to  perform  thofe  fe^viqes  which  ill  his  lengthwife  on  the  weaver's  loom ;  and  acrofs  cvhich  the 
maturity  he  Wan  bound  to  render.  tVlMn  kin  _ .4./3L  ,  x.L  ^  1  r  .  1 


maturity  he  Wan  bound  to  render 

When  the  male  heir  arrived  to  the  age  of  2  t,  or  the  heir- 
female  to  that  of  1 6,  they  might  fue  out  their  livery  or  oit- 
Jlerlemain  ;  that  is,  the  delivery  of  their  lands  out  of  their 
guardian's  hands.  For  this  they  were  obliged  to  pay  a  fi  ne, 
namely,  half-a-year's  profits  of  the  hind  ;  though  this  Teems 
exprefsly  contrary  to  magna  charta.  However,  in  confidera- 
tion  of  their  lands  having  been  fo  long  in  ward,  they  were 
excufed  all  reliefs,  and  the  king's  tenants  alfo  all  primer  fei- 
fins.  I11  order  to  afeertain  the  profits  that  arofe  to  the 


wor! 


man,  by  means  of  his  fhuttle,  pafies  the  threads  of  the  woof, 
to  form  a  cloth,  ribband,-  fufliah,  or  the  like. 

Warp,  a  fmall  rope  employed  oqcafionally  to  remove  a 
fhip  from  one  place  to  another,  in  a  port,  road,  or  river. 
And  hence, 

To  Warp,  is  to  change  the  fituation  of  a  fhip,  by  pul¬ 
ling  her  from  one  part  of  a. harbour,  &c.  to  fome  other,  by 
means  of  warps,  which  are  attached  to  buoys  ;  to  anchors 
funk  in  the  bottom  ;  or  to  certain  Rations  upon  the  fhore, 
as  polls,  rings,  trees,  &c.  The  fhip  is  accordingly  drawn 


,  ,  r  .  r  pwua,  lings,  uccs,  C\e.  ±  ne  imp  is  accordingly  drawn 

ciown  by  thefe  fruits  of  tenure,  and  to  grant  the  heir  his  li-  forwards  to  thofe  Rations,  either  by  pulling  on  the  warps 
very,  the  itinerant  juRices,  or  juRices  in  eyre,  had  it  former-  by  hand,  or  by  the  application  of  fome  purchafe,  as  a  tackle, 
iy  m  charge  to  make  inquihtion  concerning  them  by  a  jury  windlafs,  or  capRern,  upon  her  deck. 

of  the  county,  commonly  called  an  inqui/itio  pojl  mortem  ;  When  this  operation  is  performed  by  the  (hip's  leffer  an- 
which  was  inflituted  to  inquire  (at  the  death  of  any  man  of  chors,  thefe  machines,  together  with  their  warps,  are  car- 
fortune)  the  value  of  his  eflate,  the  tenure  by  which  it  was  ried  out  in  the  boats  alternately  towards  the  place  where 
hotden,  and  who,  and  of  what  age,  his  heir  was ;  thereby  to  the  fhip  is  endeavouring  to  arrive  :  fo  that  when  fhe  is  drawn 
m certain  the  relief  and  value  of  the  primer  feifin,  or  the  ward-  up  clofe  to  oge  anchor,  the  other  is  carried  out  to  a  com- 
fhip  and  livery  accruing  to  the  king  thereupon.  A  manner  of  petent  diftanVe  before  her,  and  being  funk,  ferves  to  fix  the 
proceeding  that  came  in  procefs  of  time  to  be  greatly  abufed,  other  warp,  by  which  fhe  is  farther  advanced, 
site  at  length  an  intolerable  grievance;  it  being  one  of  the  Warping  is  generally  ufed  when  the  fails  are  unbent,  or 

4  when 
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\Vi*rra!>  when  they  cannot  be  fucceisfully  employed,  which  may  ei- 
dice  t|isr  arifc  from  the  unfavourable  flat e  of  the  wind,  the  op- 
^  portion  of  the  tide,  or  the  narrow  limits  of  the  channel. 
^frrcn;/  WARRANDICE,  in  Scots  law.  See  Law,  No  clxlv. 
•ii. 

WARRANT,  is  a  power  and  charge  to  a  conftable  or 
oilier  officer  to  apprehend  a  perfon  accufed  of  any  crime. 
It  may  be  iffued  in  extraordinary  cafes  by  the  privy 
councill  or  fecretaries  of  ftate  ;  but  moil  commonly  it  is  if* 
fued  by  jnftices  of  the  peace.  This  they  may  do  in  any 
cafes  where  they  have  a  jurifdidtion  over  the  offence,  in  order 
to  compel  the  perfon  accufed  to  appear  before  them ;  for 
it  would  be  abfurd  to  give  them  power  to  examine  an  of¬ 
fender,  unlefs  they  had  alfo  power  to  compel  him  to  attend 
and  fubmit  to  fucli  examination.  And  this  extends  to  all 
SfackJI.  treafons,  felonies,  and  breaches  of  the  peace  ;  and  alfo  to  all 
C went.  puck  0{fence8  as  they  have  p pwer  to  punifh  by  ftatute.  Be- 
^  fore  the  granting  of  the  warrant,  it  is  fitting  to  examine 
upon  oath  the  party  requiring  it,  as  well  to  ascertain  that 
there  is  a  felony  or  other  crime  actually  committed,  with¬ 
out  which  no  warrant  fhould  be  granted  ;  as  alfo  to  prove 
the  caufe  and  probability  of  fuipedting  the  party  againlt 
whom  the  warrant  is  prayed. 

This  warrant  ought  to  be  under  the  hand  and  feal  of  the 
juflice  ;  fhould  fet  forth  the  time  and  place  of  making,  and 
the  caufe  for  which  it  is  made  ;  and  fhould  be  directed  to 
4he  conftable,  or  other  peace  officer,  or  it  may  be  to  any 
^private  perfon  by  name.  A  general  warrant  to  apprehend 
•all  perfons  fufpedled,  without  naming  or  particularly  de- 
feribing  any  perfon  in  fpecial,  is  illegal  and  void  for  its  un¬ 
certainty  ;  for  it  is  the  duty  of  the  magiflrate,  and  ought 
not  to  be  left  to  the  officer,  to  judge  of  the  ground  of  fufpi- 
cion.  Alfo  a  warrant  to  apprehend  all  perfons  guilty  of 
fuch  a  crime,  is  no  legal  warrant ;  for  the  point  upon  which 
its  authority  refts,  is  a  fa €t,  to  be  decided  on  a  fubfequent 
trial ;  namely,  whether  the  perfon  apprehended  thereupon 
be  guilty  or  not  guilty.  When  a  warrant  is  received  by 
the  officer,  he  is  bound  to  execute  it,  fo  far  as  the  jurifdic- 
tion  of  the  magiflrate  and  himfelf  extends.  A  warrant 
from  any  of  the  juflices  of  the  court  of  king's  bench  ex¬ 
tends  over  all  the  kingdom,  and  is  tefled  or  dated  England: 
but  a  warrant  of  a  juflice  of  the  peace  in  one  county,  mufl 
be  backed,  that  is5  figned,  by  a  juflice  of  another  county, 
before  it  can  be  executed  there.  And  a  warrant  for  appre¬ 
hending  an  Ehglifti  or  a  Scotch  offender,  may^  be  indorfed 
in  the  oppofite  kingdom,  and  the  offender  carried  back  to 
that  part  of  the  united  kingdom  in  which  the  offence  was 
committed. 

WARRANTY,  War  ran  ti  a,  in  law,  a  promife,  or  co¬ 
venant,  by  deed,  made  by  the  bargainer  for  himfelf  and  his 
heirs,  to  warrant  and  fecure  the  bargainee  and  his  heirs, 
-  againft  all  men,  for  enjoying  the  thing  agreed  on  or  granted 
between  thcfoi. 

WARREN  (Sir  Peter),  an  admiral,  diflinguifhed  by 
his  virtue,  learning,  and  undaunted  courage,  was  defeended 
from  an  ancient  family  in  Ireland,  and  received  a  fu  it  able 
education  to  qualify  him  for  a  command  in  the  royal  navy, 
in  which  he  ierved  for  feveral  years  with  great  reputation  ; 
but  the  tranfadlion  which  placed  his  great  abilites  in  their 
full  light,  was  the  taking  of  Louifbourg  in  the  year  1745, 
when  he  was  appointed  commodore  of  the  Britifh  fquadron 
lent  on  that  fervice.  He  joined  the  fleet  of  tranfports  from 
Bofton  in  Canfo-bay  on  the  25th  of  April,  having  under 
his  command  the  Superb  of  60,  and  tlu*  Launcefton 
and  Eltham  of  40  guns  ;  he  was  afterwards  joined  by  feve¬ 
ral  other  men  of  war  lent  from  England,  and  took  poffef- 
fion  of  Louifbourg  on  the  17th  of  June.  The  French,  ex- 
afperated  at  this  lofs,  were  conflantly  the  watch  to  re* 
i  Vol.  XVIII.  Part  IL 


take  it ;  and  in  1^47  fitted  out  a  large  fleet  for  that  pur-  Warwtr,' 
pofe,  and  at  the  fame  time  another  fquadron  to  profecute  ^Var^av/* 
their  fuccefs  in  the  Eafl  Indies.  Thefe  fquadrons  failed  at  v  " 
the  fame  time  5  but  the  views  of  the  French  were  rendered 
abortive  by  the  gallant  admiral  Anfon  and  Sir  Peter  Warren, 
who  had  been  created  rear-admiral,  who  with  a  large  fleet  of 
fhips  fell  in  with  the  French,  defeated  the  whole  fleet,  and 
took  the  greatefl  part  of  the  men  of  war.  This  was  the 
lafl  fervice  Sir  Peter  rendered  to  his  country  as  a  com¬ 
mander  in  the  Brtfifh  fleet ;  for  a  peace  being  concluded  in 
the  fucceeding  year,  the  fleet  was  laid  up  in  the  feveral  har¬ 
bours. 

He  was  now  chofen  one  of  the  reprefentatives  in  parlia¬ 
ment  for  Weflminfler  ;  and' in  the  midil  of  his  popularity 
he  paid  a  vifit  to  Ireland,  his  native  country,  where  he 
died  of  an  inflammatory  fever  in  1752,  fincerely  lamented 
by  all  ranks  of  people  ;  and  an  elegant  monument  of  white 
marble  was  eredled  to  his  memory  in  Weftminfler  abbey. 

W  *  rren,  is  a  franchife  or  place  privileged  by  preferip- 
tion  or  grant  from  the  king,  for  the  keeping  of  beafls  and 
fowls  of  the  warren  ;  which  are  hares  and  coneys,  partridges, 
pheafants,  and  fome  add  quails,  woodcocks,  and  water* fowl, 

&c.  Thefe  being  fera  natura ,  every  one  had  a  natural 
right  to  kill  as  he  could  :  but  upon  the  introdu&ion  of  the 
forefl  laws  at  the  Norman  conqueft,  thefe  animals  being 
looked  upon  as  royal  game,  and  the  foie  property  of  our  fa* 
vage  monarchs,  this  franchife  of  free- warren  was  invented  to 
proteCl  them,  by  giving  the  grantee  a  foie  and  exclufive 
power  of  killing  luch  game,  fo  far  as  his  warren  extended, 
on  condition  of  his  preventing  other  perfons.  A  man  there¬ 
fore  that  has  the  franchife  of  warren,  is  in  reality  no  more 
than  a  royal  game-keeper  :  but  no  man,  not  even  a  lord  o£ 
a  manor,  could  by  common  law  juftify  fporting  on  another's 
foil,  or  even  on  his  own,  unlels  he  had  the  liberty  of  free 
warren.  This  franchife  is  almoft  fallen  into  difregard  fince 
the  new  flatutes  for  preferving  the  game ;  the  name  being 
now  chiefly  preferved  in  grounds  that  are  fet  apart  for 
breeding  hares  and  rabbits.  There  are  many  inftances  of 
keen  fportfmen  in  ancient  times,  who  have  fold  their  e- 
ftates,  and  referved  the  frec-warren,  or  right  of  killing 
game,  to  themfelves :  by  which  means  it  comes  to  pafs  that 
a  man  and  his  heirs  have  fometimes  free-warren  over  ano¬ 
ther’s  ground. 

A  warren  may  lie  open  ;  and  there  is  no  neceffity  of  in- 
clofing  it  as  there  is  of  a  park.  If  any  perfon  offend  in  a 
free-warren,  he  is  punifhable  by  the  common  law,  and  by 
flatute  21  Edw.  III.  And  if  any  one  enter  wrongfully 
into  any  warren,  and  chafe,  take,  or  kill,  any  coneys  with¬ 
out  the  confent  of  the  owner,  he  fhall  forfeit  treble  damages, 
and  fufFer  three  months  imprifonment,  &c.  by  22  and  23 
Car.  II.  c.  25.  When  coneys  are  on  the  foil  of  the  party, 
he  hath  a  property  in  them  by  reafon  of  the  pofleffion,  and 
adion  lies  for  killing  them ;  but  if  they  run  out  of  tire  war* 
ren  and  eat  up  a  neighbour’s  corn,  the  owner  of  the  land 
may  kill  them,  and  no  aClion  will  lie. 

WARSAW,  a  large  city  of  Poland,  the  capital  of  that 
country,  and  of  the  province  of  Mafovia.  It  is  built  partly 
in  a  plain,  and  partly  on  a  gentle  afeent  riling  from  the 
hanks  of  the  Viflula,  which  is  about  as  broad  as  the  Thames 
at  Weftminfler,  but  very  fhailowin  fummer.  This  city  and 
its  fuburbs  occupy  a  vaft  extent  of  ground,  and  arc  fuppo- 
fed  to  contain  70,000  inhabitants,  among  whom  are  a  great 
number  of  foreigners.  The  whole  has  a  melancholy  appear¬ 
ance,  exhibiting  the  ftrong  contrail  of  wealth  and  poverty, 
luxury  and  diftrefs,  which  pervades  every  part  of  this  un¬ 
happy  country.  The  llreets  are  fpacious,  but  ill  paved  ; 
the  churches  and  public  buildings  are  large  and  magnifi¬ 
cent  ;  the  pateces  of  the  nobility  are  numerous  and  fplen- 
5  *  did  ; 
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Wart  did  •  but  the  greateft  part  of  the  houfes,  particularly  in  the 
^  A  luburbs,  are  mean  and  ill-conffru&ed  wooden  hovels.- — 
ton.n^m  Warfaw  is  160  miles  fouth-eaff  by  fouth  of  Dantzic,  130 
north-north-eaff  of  Cracow,  and  300  north-eaff  by  north  of 
Vienna.  E.  Long.  21.  6.  N.  Lat.  50.  14. 

WART.  .See  SuRGERY-Index. 

WARWICK,  the  capital  of  Warwickfhire  in  England, 
nnd  from  which  this  county  derives  its  name.  It  is  very 
ancient,  and  fuppofed  by  Cambden  to  be  the  place  called 
by  the  Romans  Preejidium ,  where  the  Dalmatian  horfe  were 
polled.  It  Hands  on  a  rock  of  free-ffone,  of  which  all  the 
public  edifices  in  the  town  are  built.  At  the  Norman  iu- 
vafion  it  was  a  confiderable  place  ;  and  had  many  burgeffes, 
of  whom  r  2  were  obliged  by  their  tenure  to  accompany 
the  king  in  his  wars/  It  is  ftipplied  with  water  brought 
in  pipes  from  fprings  hal  a  mile  from  the  town,  hefides 
what  it  derives  from  the  wells  within  it  made  in  the  jock: 
and  it  is  eafily  kept  clean,  by  being  fituated  upon  a  declivi¬ 
ty.  Four  ftreets,  from  the  four  cardinal  points  of  the  com- 
pafs,  meet  in  the  centre  of  the  town.  i  he  principal  pub¬ 
lic  buildings  are  St  Mary’s,  a  very  {lately  edifice,  an  hofpi- 
tal,  a  town-houfe  of  free- Hone,  three  charity  fchools,  and  a 
noble  bridge  over  the  Avon.  It  has  had  feveral  charters  ; 
but  is  governed  at  prefent  by  a  mayor,  1 2  brethren,  24  bur- 
geffes,  Sc c.  It  is  a  very  handfome  populous  town,  and  gives 
title  of  earl  to  the  family  of  the  Grevilles.  W,  Long. 
I.  36.  N.  Lat.  52.  20. 

WASH, among  dillillers,  the  fermentable  liquor  ufedby 
the  malt  dillillers.  See  Brewery. 

WASHING,  in  painting,  is  when  a  defign,  drawn  with 
a  pen  or  crayon,  has  fomeone  colour  laid  over  it  with  a  pen¬ 
cil,  as  Indian  ink,  bilire,  or  the  like,  to  make  it  appear  the 
more  natural,  by  adding  the  fhadow  of  prominences,  aper¬ 
tures,  &c.  and  by  imitating  the  particular  matters  whereof 
the  thing  is  fuppofed  to  confill. 

Thus  they  wafh  with  a  pale  red,  to  imitate  brick  and 
tile  ;  with  a  pale  Indian  blue,  to  imitate  water  and  Hate  ; 
with  green,  for  trees  and  meadows  ;  with  faffron  or  French 
berries,  for  gold  or  brafs ;  and  with  feveral  colours  for 
marbles. 

IP  ashing  of  Ores ,  the  purifying  an  ore  of  any  metal,  by 
means  of  water,  from  earths  and  Hones,  which  would  other- 
wife  render  it  difficult  of  fufion. 

WASHINGTON,  a  city  of  North  America,  now  build¬ 
ing  for  the  metropolis  of  the  United  States.  It  is  feated 
at  the  jundlion  of  the  rivers  Potomac  and  the  EaHern 
Branch,  extending  about  four  miles  up  each,  including  a 
tra<H  of  territory  lcarcely  to  be  exceeded,  in  point  of  conve¬ 
nience,  falubrity,  and  beauty,  by  any  in  the  world.  This 
territory,  which  is  called  Columbia ,  lies  partly  in  the  Hate  of 
Virginia,  and  partly  in  that  of  Maryland,  and  was  ceded  by 
thefe  two  Hates  to  the  United  States  of  America,  and  by 
them  f  Hablifhed  to  be  the  feat  of  government  after  the  year 
2800.  It  is  divided  into  fquares  or  grand  divifions,  by 
Hreets  running  due  north,  and  fouth,  and  eaH,  and  weH, 
which  form  the  ground-work  of  the  plan.  However,  from 
the  Capitol,  the  prefident’s  houfe,  and  fome  of  the  import¬ 
ant  areas  in  the  city,  run  diagonal  Hreets,  from  one  material 
object  to  another,  which  not  only  produce  a  variety  of 
charming  profpe&s,  but  remove  the  infipid  famenefs  which 
renders  fome  other  great  cities  unpleafmg.  The  great  lead¬ 
ing  Hreets  are  all  160  feet  wide,  including  a  pavement  of 
10  feet,  and  a  gravel  walk  of  30  feet  planted  with  trees  on 
each  fide,  which  will  leave  80  feet  of  paved  ftreet  for  carri¬ 
ages.  The  reH  of  the  Hreets  are  in  general  1 10  feet  wide, 
with  a  few  only  90  feet,  except  North,  South,  and  EaH  Ca¬ 
pitol  Streets,  which  are  160  feet.  The  diagonal  Hreets  are 
named  after  the  refpe&ive  Hates  compofing  the  Union , while 


thofe  running  north  and  fouth  are,  from  the  Capitol  eaft-  Wafting, 
ward,  named  Eqft  Fjrft  Street ,  Eajl  Second  Street ,  &c.  and  *<»n  T 
thofe  weH  of  it  are  in  the  fame  manner  called  Weft  Firji  w  11 . 
Street ,  IV ?Jl  Second  Street ,  &c.  Thofe  running  eaH  and  »  ^ 
weH  are  from  the  Capitol  northward  named  North  A 
Street ,  North  B  Street ,  &c.  and  thofe  fouth  of  it  are  called 
South  A  Street ,  South  B  Street ,  &c.  The  fquares  or  divifions 
of  the  city  amount  to  1150.  The  redangular  fquares  ge¬ 
nerally  contain  from  three  to  fix  acres,  and  are  divided  into 
lots  of  from  40  to  80  feet  in  front,  and  their  depth  from 
about  no  to  300  feet,  according  to  the  fize  of  the  fquare. 

The  irregular  divifions  produced  by  the  diagonal  Hreets  are 
fome  of  them  fmall,  but  generally  in  valuable  fituations. 

Their  acute  points  are  all  to  be  cut  off  at  40  feet*  fo  that 
no  houfe  in  the  city  will  have  an  acute  corner.  All  the 
houfes  muff  be  of  brick  or  ft  one.  The  area  for  the  Capi¬ 
tol  (or  houfe  for  the  legiflative  bodies)  is  fituated  upon  the 
moll  beautiful  eminence  in  the  city,  about  a  mile  from  the 
EaHern  Branch,  and  not  much  more  from  the  Potomac, 
commanding  a  full  view  of  every  part  of  the  city,  as  well 
as  a  confiderable  extent  of  the  country  around.  The  prefi- 
dent’s  houfe  will  Hand  upon  a  rifing  ground,  not  far  from 
the  banks  of  the  Potomac,  poffeffing  a  delightful  water  pro- 
fpedl,  with  a  commanding  view  of  the  Capitol,  and  fome 
other  material  parts  of  the  city. 

The  city  being  fituated  upon  the  great  poH  road,  exact¬ 
ly  equidiffant  from  the  northern  and  fouthern  extremities 
of  the  Union,  and  nearly  fo  from  the  Atlantic  Ocean  to  the 
river  Ohio,  upon  the  bell  navigation,  and  in  the  midll  of  the 
richeff  commercial  territ'ory  in  America,  commanding  the 
molt  extenfive  internal  refource3,  is  by  far  the  molt  eligible 
fituation  for  the  refidence  of  congrefs  ;  and  it  is  now  pref- 
fing  forward,  by  the  public-fpirited  enterprise,  not  only  oL 
the  people  of  the  United  States,  but  alfo  of  foreigners. 

WASP,  in  zoology.  See  Vespa. 

WATCH,  in  the  art  of  war,  a  number  of  men  poffed  at 
any  paffage,  or  a  company  of  the  guards  who  go  on  the  pa« 
trole. 

Watch,  in  the  navy,  the  fpace  of  time  wherein  one  du 
vifion  of  a  {hip’s  crew  remains  upon  deck,  to  perform  th'e 
neceffary  fervices,  whilff  the  reH  are  relieved  from  duty,  ei¬ 
ther  when  the  veffel  is  under  fail  or  at  anchor. 

The  length  of  the  fea- watch  is  not  equal  in  the  {hipping 
of  different  nations.  It  is  always  kept  four  hours  by  our 
Britilh  feamen,  if  we  except  the  dog-watch,  between  four 
and  eight  in  the  evening,  that  contains  two  reliefs,  each  of4 
which  are  only  two  hours  on  deck.  The  intent  of  this  is 
to  change  the  period  of  the  night-watch  every  24  hours  ;  fo 
that  the  party  watching  from  8  till  12  in  one  night,  {hall 
watch  from  midni  ght  till  four  in  the  morning  on  the  fuc- 
ceeding  one.  In  France  the  duration  of  the  watch  is  ex¬ 
tremely  different,  being  in  fome  places  fix  hours,  and  in 
others  feven  or  eight  ;  and  in  Turky  and  Barbary  it  is  ufu- 
elly  five  or  fix  hours. 

A  fhip’s  company  is  ufually  claffed  into  two  parties  ;  one 
of  which  is  called  the  Jlarboard  and  the  other  the  larboard 
watch.  It  is,  however,  occafionally  fepara ted  into  three  di¬ 
vifions,  as  in  a  road  or  in  particular  voyages. 

In  a  {hip  of  war  the  watch  is  generally  commanded  by  a 
lieutenant,  and  in  merchant- ffiips  by  one  of  the  mates  ;  fo 
that  if  there  are  four  mates  in  the  latter,  there  are  two  in 
each  watch  ;  t^e  firff  and  third  being  in  the  larboard,  and 
the  fecond  and  fourth  in  the  flat  board  watch  :  but  in  the 
navy,  the  officers  who  command  the  watch  ufually  divide 
themfelves  into  three  parties,  in  order  to  lighten  their  duty. 

Watch,  is  alio  uied  for  a  fmall  portable  movement,  or 
machine,  tor  the  meafuring  of  time  ;  having  its  motion  re¬ 
gulated  by  a  ipiral  fpring. 


Watches^ 


WAT 

Waidi.  Watches,  flri&Iy  taken,  are  all  fuch  movements  as  fnow 
pat*ts  of  time  ;  as  clocks  are  fuch  as  puhlifh  it,  by  ftri- 
kiftg  on  a  bell,  Sec-  But  commonly  the  name  watch  is  ap¬ 
propriated  to  fuch  as  arc  carried  in  the  pocket ;  and  clock 
to  the  large  movements,  whether  they  ftrike  the  hour  or 
not.  See  Clock. 

The  invention  of  fpringor  pocket-watches  belongs  to  the 
prefent  age.  It  is  true,  we  find  mention  made  of  a  watch 
prefented  to  Charles  V.  in  the  hiftory  of  that  prince  :  but 
this,  in  ail  probability,  was  no  more  than  a  kind  of  clock  to 
be  fet  on  a  table,  fome  refemblance  whereof  we  have  ftill 
remaining  in  the  ancient  pieces  made  before  the  year  1670. 
There  was  alfo  a  ftory  of  a  watch  having  been  difeovered  in 
Scotland  belonging  to  king  Robert  Bruce  ;  but  this  we  be¬ 
lieve  has  turned  out  altogether  apocryphal.  The  glory  of 
this  very  ufeful  invention  lies  between  Dr  Hooke  and  M. 
Huyghcns  ;  but  to  which  of  them  it  properly  belongs,  has 
been  greatly  difputed ;  the  Englilh  afcribiiig  it  to  the  form¬ 
er,  and  the  French,  Dutch,  Sc c.  to  the  latter.  Mr  Derham, 
in  his  Artificial  Ciockmaker,  fays  roundly,  that  Dr  Hooke 
was  the  inventor  ;  and  adds,  that  he  contrived  various  ways 
of  regulation.  One  way  was  with  a  loadftone  :  Another 
with  a  tender  flraight  ipring,  one  end  whereof  played  back¬ 
wards  and  forwards  with  the  balance ;  fo  that  the  balance 
was  to  the  fpring  as  the  bob  to  a  pendulum,  and  the  fpring 
as  the  rod  thereof :  A  third  method  was  with  two  balances, 
ef  which  there  were  divers  forts ;  fome  having  a  fpiral 
fpring  to  the  balance  for  a  regulator,  and  others  without. 
But  the  way  that  prevailed,  and  which  continues  in  mode, 
was  with  one  balance,  and  one  fpring  running  round  the  up¬ 
per  part  of  the  verge  thereof :  Though  this  has  a  difadvan- 
tage,  which  thofe  with  two  fprings,  &c.  were  free  from  ;  in 
that  a  hidden  jerk,  or  confufed  fhake,  will  alter  its  vibrations, 
and  put  it  in  an  unufual  hurry. 
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The  time  of  thefe  inventions  was  about  the  year  1658  *, 
as  appears,  among  other  evidences,  from  an  infeription  on 
one  of  the  double  balance  watches  prefented  to  king 
Charles  II.  viz .  Rob.  Hooke  invert.  1658.  T.  Tompion  fecitt 
1675.  The  invention  prefently  got  into  reputation,  both 
at  home  and  abroad  ;  and  two  of  them  were  lent  for  by  the 
dauphin  of  France.  Soon  after  this,  M.  Huygens’s  watch 
with  a  fpiral  fpring  got  abroad,  and  made  a  great  noife  in 
England,  as  if  the  longitude  could  be  found  by  it.  It  is 
certain,  however,  that  his  invention  was  later  than  the  year 
167$,  when  his  book  de  HoroL  Ofcillat .  was  publiihed;  where¬ 
in  he  has  not  one  word  of  this,  though  he  has  of  feveral 
other  contrivances  in  the  fame  way. 

One  of  thefe  lord  Brouncker  fent  for  out  of  France, 
where  M.  Huygens  had  got  a  patent  for  them.  This  watch 
agreed  with  Dr  Hooke’s  in  the  application  of  the  fpring 
to  the  balance  ;  only  M.  Huygens’s  had  a  longer  fpiral 
fpring,  and  the  pulfes  and  beats  were  much  (lower.  The 
balance,  inftead  of  turning  quite  round,  as  Dr  Hooke’s, 
turns  feveral  rounds  every  vibration. 

Mr  Derham  fuggefts,  that  he  has  reafon  to  doubt  M. 
Huygens’s  fancy  full  was.  fet  to  work  by  iome  intelligence 
he  might  have  of  Dr  Hooke’s  invention  from  Mr  Olden¬ 
burg,  or  fome  other  of  his  correfpondents  in  England  ;  and 
this,  notwitliftanding  Mr  Oldenfworth’s  attempt  to  vindi¬ 
cate  himfelf  in  the  Philofopliical  Tranfadiions,  appears  to 
be  the  truth  (a).  Huygens  invented  divers  other  kinds  of 
watches,  fome  of  them  without  any  firing  or  chain  at  all ; 
which  he  called,  particularly,  pendulum  watches . 

Striking  IVatches  are  fuch  as,  beiides  the  proper  watch- 
part  for  meafuring  ©f  time,  have  a  clock-part  for  ftriking 
the  hours,  See. 

Repeating  IVatches ,  are  fuch  as  by  pulling  a  firing,  See. 
repeat  the  hour,  quarter,  or  minute,  at  any  time  of  the  day 
5  L  2  or 
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(a)  To  expert  perfection  in  a  work  of  this  extent  would  be  unreafonable,  and  we  truft  to  the  candour  of  our  readers 
for  their  acceptance  of  our  bed  endeavours  :  we  hold  ourfelves  much  obliged  to  them  for  their  communications  of  every 
remark  which  may  enable  us  to  render  the  Encyclopaedia  Britannica  more  worthy  of  that  moll  encouiaging  reception 
which  it  has  met  with  from  the  Public.  To  the  regular  feries  of  articles,  the  prefent  Editor  had  once  reafon  to  believe 
that  a  Supplement  was  to  be  annexed,  which  fhould  include  not  only  thofe  additions  which  have  been  made  to  the  circle 
of  the  fciences  during  the  progrefs  of  the  work,  but  likewife  fuch  articles  as  he  or  his  predeceffor  had,  through  their  un¬ 
remitting  occupation  or  their  ignorance,  fuffered  to  efcape  their  notice.  In  that  Supplement  he  would  have  corre&ed  all 
fuch  errors-or  miflakes  in  the  work  as  might  have  been  difeovered  by  himfelf  or  pointed  out  to  him  by  his  Correfpondents. 
But  he  is  no  Proprietor,  and  cannot  announce  the  publication  of  a  Supplement  but  as  an  event  of  great  uncertainty.  He  is 
therefore  much  obliged  to  his  highly  relpedled  friend  and  correfpondent  who  has  put  it  in  his  power  at  prefent  to  do  juftice  to 
the  memory  of  Dr  Robert  Hooke  ;  one  of  the  greateft  ornaments  of  the  Royal  Society  of  London  during  the  time  of 
its  infant  Hate  and  juvenile  vigour,  and  one  of  the  moll  extenlive  and  inventive  geniufes  that  the  world  has  ever  fecn. 

In  the  article  Hautefeuille,  we  aferibe  to  that  author  the  invention  of  the  regulating  or  balance  Ipring  of  a  watch, 
by  which  its  motion  is  made  as  truly  equable  a$  by  a  pendulum.  This  is  verified  by  the  watches  of  Harrifon,  Arnold,  and 
others,  which  do  not  deviate  from  equable  motion  above  one  fecond  in  feveral  days.  That  the  importance  of  this  is 
acknowledged  by  the  intelligent  Public ,  is  evident  from  the  ferious  and  repeated  deliberations  of  the  Britifh  Senate,  and 
the  high  rewards  which  it  has  given  to  the  makers  of  fuch  watches ;  and  we  truft  that  this  will  appear  to  fuch  of  our 
readers  as  are  not  fo  much  interefted  in  mechanical  performances  a  fufficient  exenfe  for  our  anxiety  to  give  the  honour  of 
the  invention  to  its  right  owner.  We  had  collected  from  our  fearches  that  Mr  Huyghens  had  difeovered,  by  his  analyiis 
of  pendulous  motions,  what  kind  of  motion  would  be  produced  by  any  kind  of  varying  force,  and  that  a  force  varying  in 
the  proportion  of  its  diftance  from  the  place  of  reft  would  produce  ifochronous  vibrations,  whatever  might  be  their  ex¬ 
tent  ;  and  had  made  experiments  on  the  force  of  fprings,  and  found  them  to  vary  according  to  this  very  law.  In  confe- 
quence  of  this,  he  faw  that  a  balance-watch  might  be  made  to  anfwer  the  fame  end  with  his  cycloidal  pendulum-clock, 
which  he  had  been  for  feveral  years  trying  to  fit  tor  the  difeovery  of  the  longitude  of  a  (hip  at  fea,  under  the  prote£lion 
of  the  States  of  Holland  and  the  court  of  France,  having  obtained  a  patent  monopoly  from  the  States  and  from  Louis 
„  XIV.  When,  after  repeated  difappointments,  he  introduced  his  proppfed  watches,  with  fanguine  hopes  of  their  per¬ 
formance,  but  before  any  trial,  and  applied  for  fuch  an  extenfion  of  his  patent  as  (hould  alfo  comprehend  a  balance  regu¬ 
lated  by  a  ipring,  he  was  oppofed  by  the  watch-markers.  They  had  willingly  acquiefced  in  his  exclnfive  right  to  the 
pendulum-clock,  which  was  entirely  his  own  demefne  ;  but  they  could  not  help  confidering  this  extenfion  oi  his  patent  as 
an  encroachment  on  a  common  which  they  had  poffeffed  from  time  immemorial.  The  oppofitkm  was  general  both  in 
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or  night. — This  repetition  was  the  invention  of  Mr  Barlow, 
and  nr  It  put  in  praftic  by  him  in  larger  movements  or  clocks 
about  the  year  1676.  The  contrivance  immediately  fet 
the  other  artifls  to  work,  who  Soon  contrived  diver3  ways 
of  effecting  the  fame.  But  its  application  to  pocket-watches 
was  not  known  before  king  James  the  Second’s  reign  ; 
when  the  ingenious  inventor  above-mentioned,  having  direct¬ 
ed  Mr  Thompfon  to  make  a  repeating  watch,  was  foiicit>- 
ing  a  patent  for  the  fame.  The  talk  of  a  patent  engaged 
Mr  Quare  to  refume  the  thoughts  of  a  like  contrivance, 
which  he  had  had  in  view  fome  years  before  :  he  now  effect¬ 
ed  it  ;  and  being  preffed  to  endeavour  to  prevent  Mr 
Barlow’s  patent,  a  watch  of  each  kind  was  produced  before 
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the  king  and  council ;  upon  trial  of  which,1  the  preference 
was  given  to  Mr  Quare’s.  The  difference  between  them 
was,  that  Barlow’s  was  made  to  repeat  by  pufhing  in  two 
pieces  on  each  fide  the  watch-box  -,  one  of  which  repeated 
the  hour,  and  the.other  the  quarter.;  whereas  Q mire’s  was 
made  to  repeat  by  a  pin  that  ftuck  out  near  the  pendant, 
which  being  thrull  in  {as  now  it  is  done  by  thralling  in  the 
pendant  itfelf),  repeated  both  the  hour  and  quarter  with 
the  fame  thrufl. 

Of  the  Mechanfm  of  a  Watch,  properly  fo  called. 
Watches,  as  well  as  clocks,  are  compofed  of  wheels  and  pi* 
nions,  and  a  regulator  to  dired  the  quicknefs  or  flownefs  of 
the  wheels,  and  of  aTpring  which  communicates  motion  to 
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Holland  and  in  France,  and  naturally  came  to  the  knowledge  of  Mi*  Hautefeuille.  This  perfon  was  conScious  of  a  double 
right  to  oppofe  this  encroachment,  having  alfo,  though  perhaps  empirically,  and  without  principle,  difeovered  that  a 
ipring,  applied  to  the  balance  of  a  watch,  produced  a  furpriling. equability  of  vibration;  and  hoped  by  its  means  to  produce, 
a  perfect  ifochronifm.  By  Mr  Hautefeuille’s  oppofition  the  effe<ft.  of  the  French  patent  was  flopped  for  want  of  regi*- 
itration.  The  Dutch  patent  was  however  expeded,  and  trials  were  made.  But  their  refult  was  unfavourable ;  many 
things  were  wanting  befxdes  the  true  adjuflment  of  the  regulating  power  of  the  balance-fpring.  Scientific  mechanics  was- 
then  in  its  infancy,  Galileo  was  dead,  Newton  was  but  beginning  his  glorious  career;  Huyghens  therefore  had  fewaf- 
fiitants. 

The  Royal  Society  of  London  was  juft  founded,  and  Charles  II.  or  his  brother  the  duke  of  York,  faw,  Me  a  prince,  hew 
conducive  their  labours  would  be  to  public  profperity,  and  particularly  to  the  improvement  of  navigation.  The  king 
therefore  enjoined  them  to  turn  much  of  their  attention  to  this  obje&  :  he  eflablifhed  the  Royal  Obfervatory  at  Green¬ 
wich  for  this  exprefs  purpofe  ;  and  the  parliament  held  out  encouragement  for  the  difeovery  of  the  longitude.  It  was  na¬ 
tural  therefore  for  Mr  Huyghens  to  look  to  this  quarter  for  encouragement  ;  and  if  any  one  will  take  the  pains  to  com¬ 
pare  the  dates  of  Mr  Huyghens’s  mathematical  labours,  after  his  differtation  on  the  pendulum,  and  his  correfpondence 
with  the  Britiih  literati,  till  he  was  elected  member  of  the  Royal  Society,  his  private  correfpondence  afterward  with  Mr 
Oldenburgh,  a  German,  their  fecretary,  and  his  public  correfpondence  with  him  as  fecretary  of  the  Society,  he  will  obferve 
the  operation  of  fomething  more  than  fcientific  zeal. 

This  correfpondence,  however,  did  not  anfwer  Mr  Huyghens’s  hopes  \  for  it  informed  him  that  the  ground  had  been 
preoccupied  by  Mr  Hooke,  who  had  long  before  difeovered,  that  a  fpring  properly  applied  to  a  watch-balance  would  pro¬ 
duce  ifochronousviorations,  and  had  alfo  long  ago  applied  for  a  Royal  patent  for  the  monopoly.  The  hiftory  of  this 
application  is  curious,  as  a  mere  matter  of  anecdote ;  and  it  is  inftruftive,  while  it  is  humiliating  to  human  vanity,  fhow- 
itig  us,  that  even  in  the  greatefl  chara&ers,  genius  and  talents,  and  noble  and  undoubted  virtues,  may  exifl  along  with 
fome  of  our  lefs  honourable  propeniities,  and  cannot  altogether  hinder  their  operation.  There  never  was  a  time  in  which 
it  was  more  proper  that  every  one  of  us'fhould  have  a  monitor,  who  fhould  fometimes  call  out  aloud  to  us,  “  Remem¬ 
ber  that  thou  art  a  man,”  than  the  perfent,  when  fanatic  vanity,  under  the  falfe  and  abufed  name  of  philofophy ,  is  wa¬ 
ging  war  with  every,  thing  that  is  good  or  true,  and  threatens  to  plunge  the  cultivated  portions  of  the  human  race  into 
their  former  barbarifm,  with  the  horrid  addition  of  the  habits  of  favage  atrocity;  while  the  voice  of  religion,  which  would 
call  us  together  as  the  children  of  one  parent,  is  ftified  amidft  the  yells  of  brother  fiends.  We  hope  for  indulgence,  then* 
while  we  endeavour,  in  a  few  words,  to  make  the  hiflory  of  this  invention-  as  clear  as  can  be  expedled  in  a  fubjedl  which 
does  not  fo  ferifibly  intereft  the  public  in  general,  and  after  fuch  a  long  interval  of  time. 

Mr  Hooke,  from  his  infancy,  had  a  ftrong  prediledlion  for  mechanics  ;  he  had  alfo  a  ftrong  propenfity  to  fyftem- 
making  y  and,  from  his  firft  years  of  Serious  occupations,  entertained  a  notion,  that  every  thing  might  be  formed  into  a 
fyflem,  and  that  nothing  could  be  profecuted  with  any  well-founded  profpedl  of  improvement  unlefs  it  was  fo  treated. 
His  amazingly  comprehenfive  genius  grafped  at  every  thing  which  came  under  his  obfervation;  and  he  immediately  began 
to  form  a  fyllem  about  it. — His  writings  are  full  of  feraps  of  fuch  fyflematic  views ;  many  of  them,  it  muff  be  acknow¬ 
ledged,  hafty,  inaccurate,  and  futile,  but  kill  fyftematical,  He  called  them  algebras,  and  confidered  them  as  having  a 
iort  of  inventive  power,  or  rather  as  means  of  discovering  things  unknown  by  a  procefs  Somewhat  fimilar  to  that  art.  He 
valued  himfelf  highly  an  account  of  this  view  of  Science,  which  he  thought  peculiar  to  himfelf ;  and  he  frequently  Speaks 
of  others,  even  ©f  the  moil  eminent,  as  childifhly  contenting  themfelves  with  partial  views  of  the  corners. of  things.  He 
was  likewile  very  apt  to  confider  other  inventors  as  encroachers  on  his  fyftems,  which  he  held  as  a  kind  of  property,  be- 
ing  ferioufly  determined  to  profecute  them  all  in  their  turn,  and  never  recollecting  that  any  new  objeCt  immediately  called 
him  off,  and  engaged  him  for  a  while  in  the  moll  eager  purfuit.  His  algebras  had  already  given  him  many  Signal  helps  ; 
and  he  had  no  doubt  of  their  carrying  him  through  in  every  inveftigation.  Stimulated  by  this  overfond  expectation,  whea 
a  difeovery  was  mentioned  to  him  he  was  too  apt  to  think  and  to  fay,  that  he  had  long  ago  invented  the  Same  thing  ; 
when  the  truth  probably  was,  that  the  courfe  of  his  fyflematic  thoughts  on  the  fubje&s  with  which  it  was  connedled  had 
really  fuggeiled  it  to  him,  with  iuch  vivacity,  or  with  fuch  notions  of  its  importance,  as  to  make  him  fet  it  down  in  his 
regilter  in  its  own  fyflematic  place  (for  this  was  his  conllant  pra&icc,  worthy  of  fuch  a  genius,  and  of  immenfe  Service 
to  all  inquifitfve  men).  But  it  was  put  out  of  his  mind  by  fome  new  ohjedl  of  purfuit.  We,  at  this  time,  can  hardly  con¬ 
ceive  the  ardour  with  which  every  thing  was  treated  in  thofe  youthful  days  of  Scientific  novelty. 

#  His  favourite  algebra,  of  which  he  frequently  Speaks  as  an  inv?duable  treaSure,  and  the  Source  of  all  his  reputation,  was 
his  Mechanical  Algebra  or  Method  of  Mechanic  Invention.  He  fays,  that  no  queftion  in  mechanics  could  be  propofed  to 
him,  but  he  could  quickly  tell  whether  it  were  poffible  to  folve  it,  and  could  get  into  the  proper  track  for  the  Solution. 
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the  whole  machine.  Bfit  the  regulator  am!  tyring  of  a 

■— v - '  Watch  are  vaftly  inferior  to  the  weight  and  pendulum  of  a 

Plate  clock,  neither  of  which  can  be  employed  hr  watche3.  In 
XXXVII.  .  ce  0f  a  pendulum,  therefore,  we  are  obliged  to  ufe  a 
balance  (fig.  I.)  to  regulate  the- motion  of  a  watch ;  and 
a  fpring  (fig.  2.)  which  ferves  in  place  of  a  weight,  to 
give  motion  to  the  wheels  fend  balance. 

The  wheels  of  a  watch,  like  thofe  of  a  clock,  are  placed 
in  a  frame  formed  of  two  plates  and  four  pillars.  Fig.  3. 
reprefents  the-infide  of  a  watch,  after  the  plate  (fig.  4.)  is 
taken  off.  A  is  the  barrel  which  contains  the  fpring  (fig. 
2.)  ;  the  chainns  rolled  about  the  barrel,  with  one  end  of  it 
$xed  to  the  barrel  A  (fig.  5.),  and  the  other  tothe  fufee  B. 
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When  a  watch  is  wound  up,  the  chain  which  was  upon 
the  barrel  winds  about  the  fufee,  and  by  this  means  the 
fpring  is  ftretched ;  for  the  interior  end  of  the  fpring  is 
fixed  by  a  hook  to  the  immoveable  axis,  about  which  the 
barrel  revolves  ;  the  exterior  end  of  the  fpring  is  fixed  to 
the  infide  of  the  barrel,  which  turns  upon  an  axis.  It  ia 
therefore  eafy  to  perceive  how  the  fpring  extends  itfel£,  and- 
how  its  elaflicity  forces  the  barrel  to  turn  round,  and  con* 
fequently  obliges  the  chain  which  is  upon  the  fufee  to  un¬ 
fold  and  turn  the  fufee  ;  the  motion  of  the  fufee  is  commu¬ 
nicated  to  the  wheel  C  (fig.  5. )  5  then,  by  means  of  the  teeth* 
to  the  pinion  c ,  which  carries  the  wheel  D  ;  then  to  the  pi¬ 
nion  d,  which  carries  the  wheel  E ;  then  to  the  pinion  e9 

which 
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Unfortunately  this  perilhed  in  the  burning  of  Grefham  College,  where  Mr  Hooke  had  apartments  from  the  Royal  Society  5 
and  he  does  not  feem  to  have  replaced  it.  It  was  perhaps,  like  the  reft,  nothing  more  than  feraps.  The  Correipondent 
who  favours  us  with  thefe  obfervations  favv,  in  1768,  many  papers  of  Mr  Hooke's  writings  in  the  Society  3  archive?., 
which  had  evidently  been  refeued  from  the  Barnes,  and  had  been  in  the  pofteftion  of  Mr  Waller ;  part  or  which  he  pub  1 
cd,  and  would  have  given  more  had  he  lived.  Many  of  the  leaves  were  feraps,  perhaps  Angle  lines ;  many  had  dates  % 
many  of  them  were  filch  as  would  be  fragments  of  this  mechanical  algebra..  Mr  Hooke  pofitively  fays,  that  it  was  by 
this  fyftem  that  he  difeovered  the  regulating  power  of  a  fpring.  And  this  brings  us  to  the  iubjeft  in  hand,  to  which  we 
hope  the  foregoing  obfervations  will  not  be  thought  too  long  a  preface. 

In  1655  he  was  admitted  into  the  Invisible  Society  at  Oxford,  and  was  particularly  patronifed  by  Dr  Ward,  after, 
wards  bifhop  of  Salifbury,  who  inftrudled  him  in  aftronomy,  and  ftrongly  recommended  to  his  mechanical  genius  the 
difeovery  of  fome  method  of  maintaining^  the  vibrations  of  a  pendulum,  as  of  immenfe  fervice  to  the  aftronomer.  I  his 
Hooke  accomplifhed  immediately,  and  thought  of  ufing  pendulum  clocks  for  difeoverin g  the  longitude  at  fea  ;  and  hit 
method  of  mechanic  inventions  quickly  led  him,  he  fays,  to  the  difeovery  of  the  regulating  power  of  fprings  as  equivalent 
(nay,  he  fays,  fuperior)  to  that  of  gravity.  This  13  remarkable  ;  for  it  appears  that  he  had  at  that  time  mathematics 
enough  to  inform  him,  that  nothing  would  produce  ifochronous  vibrations  but  an  accelerative  force  proportional  to  the 
fpace  to  be  faffed  through ,  a  truth  neither  obvious  nor  eafily  come  at ;  and  that  the  accelerative  adion  of  gravity  on  a  com¬ 
mon  pendulum  was  not  exa&ly  in  thi*3  proportion  :  but  he  did  not  then  know* the  mechanical  properties  of  the^  cycloid,  a 
difeovery  referved  to  do  honour  to  Mr  Huyghens.  Our  Correfpondent  farther  informs  us,  that  he  recolleas  feeing,  among 
the  feraps  of  Mr  Hooke’s  writing,  wprds  nearly  to  the  following  purpofe  :  u  To  produce  a  tranflation  of  a  moveable 

thus - or  thus - in  the  fame  time,  requires  a  prefiing  power  thus  1  s  or  thus  f  1  V  •  I  hi* 

will  evidently  appear  to  be  a  hafty  expreffion  of  a  force  as  the  diftance  to 
be  run  through.  He  had  found  by  experiments,  made  probably  with  other 
views,  that  the  force  of  a  fpring  was  proportional  to  its  deviation  from  its 
quiefeent  fhape,  and  this  whatever  was  its  fhape.  Of  this  truth  he  now  favv 
the  value,  and  marked  it  in  hi3  regifter,  and  gave  it  to  his  friends,  agreeably  to 
the  cuftom  of  the  times,  in  the  form  of  a  cipher  ce}  Hi,  no,  sss,  ft,  uu  ;  which 
was  afterwards  explained  **  Ut  tenJio,Jic  vis.” 

Mr  Boyle  was  then  his  chief  patron,  and  to  him  he  communicated  hisfeheme  of  meafuring  time  accurately  by  a  balance 
watch  regulated  by  a  fpring  ;  and  fhowed  him  watches  ft>  conftru&ed,  which  -performed  with  furprifing  accuracy.  Inv* 
mediately  after  the  Reftoration,  Mr  Boyle  acquainted  Eord  Brouncker  and  Sir  Robert  Moray,  the  molt  eminent  gentle¬ 
men  of  the  age  for  mathematical  learning,  and  for  natural  knowledge  in  general,  with  Mr  Hooke’s  difeovery  and  fchcine ; 
and  thofe  gentlemen  encouraged  him  to  apply  for  a  patent,  and  even  drew  up  a  form  for  an  a£l  of  parliament,  to  give  him 
a  profit  on  his  invention  by  a  duty  on  fhipping.  This  draught  was  fbown  to  the  king,  and  he  granted  a  warrant  for  » 
patent  to  Mr  Hooke  for  14  years  ;  which  warrant  was  in  the  pofteftion  of  Mr  Waller. 

It  appears  that  thefe  gentlemen  were  fo  fenfibleof  the  merits  of  the  invention,  and  fo  confident  of  its.  fuccefs,  that  they 
aftociated  themfolves  with  Dr  Hooke  in  the  profecution  of  it.  But  in  what  refpe&  they  were  to  contribute,  befides  their 
influence  in  procuring  the  patent  and  the  aft  of  parliament,  dees  not  appear.  There  remained,  however,  in  Mr  Waller’s 
pofteftion  feveral  fcrolls  and  drafts  of  a  mutual  agreement  between  them  .to  this  effiedh:  In  one  of  them  it  was  agreed, 
that  if  the  profits  fhould  exceed  L.  6000,  Mr  Hooke  fhould  have  |ths  of  the  overplus  ;  if  it  fhould  be  only  L.4000,  he 
fhouli  have  yds,  &c.  they  having  the  reft;  and  that  Dr  Hooke  fhould  be  declared  the  author  and  inventor.  It  is  probable 
that  they  were  to  advance  the  money  neceftary  for  carrying  on  the  trade  of  watchmaking.— Many  alterations  were  made  in 
the  terms  of  agreements  and  it  appears,  that  before  any  thing  definitive  was  done,  Hooke  wa3  difgufted,  becaufe  they  in¬ 
filled,  that  if  they  or  any  other  perfon  fhould  fall  on  any  way  of  improving  on  thefe  principles,  they  fhould  enjoy  the  be- 
nefit  of  it  during  the  currency  of  the  patent.  This  he  flatly  refilled  ;  faying,  that  it  was  facile  iriventis  addere .  It  is  pro¬ 
bable  that  his  manner  of  refufal,  which  never  was  gracious  or  polite,  might  oflend  perfons  of  their  rank,  and  contribute 
to  put  an  end  to  the  whole  affair  ;  for  it  never  went  farther,  and  Hooke  became  much  more  retentive  and  clofe,  than 
formerly. 

But  while  things  were  on  a  friendly  footing,  there  occurred  fufficient  proofs  of  Dr  Hooke’s  being  the  author  of  the 
Invention,  and  that  even  Mr  Huyghens  could  hardly  fail  of  knowing  fomething  of  it  when  he  was  in  England  in  1663, 
ten  or  eleven  years  before  he  publifhed  hi3  claim,  and  even  before  he  had  analyfed  the  motion  of  pendulous  bodies..  Irt 
page  247.  of  the  Society’s  Regifter,  in  1660,  mention  is  made  of  Hooke’s  watches  for  the  pocket,  where  the  motion  n 
regulated  by  fprings.  Now  Hooke;  in  his  fir  ft  watches,  employed  two  oppofite  fprings,  ftraight,  aad  acting  on  the  ba¬ 
lance 
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whkh  carries  the  wheel  F  5  then  to  the  pinion  /,  upon 
which  is  the  balance-wheel  G,  whole  pivot  runs  in  the  pieces 
A  called  the  potance ,  and  B  called  a  follower)  which  arc  Ik¬ 
ed  on  the  plate  fig.  4.  This  plate,  of  which  only  a  part  is 
reprefented,  is  applied  to  that  of  fig.  3.  in  fuch  a  manner 
that  the  pivots  of  the  wheels  enter  into  holes  made  in  the 
plate  fi uf.  3.  Thus  the  impreffed  force  of  the  fpring  is  coraf 
niunicated  to  the  wheels  ;  and  the  pinion  /being  then  con¬ 
ceded  to  the  wheel  F*  obliges  it  to  turn  (fig.  5.)  This 
wheel  ads  upon  the  palettes  of  the  verge  i,  2, "(fig.  1.),  the 
axis  of  which  carries  the  balance  HH,  (fig.  1.)  The  pivot 
I,  in  the  end  of  the  verge,  enters  into  the  hole  c  in  the  po¬ 
tance  A  (fig.  4.)  In  this  figure  the  palettes  are  represent- 
ed  ;  but  the  balance  i3  on  the  othd  fide  of  the  plate,  as  may 
be  feen  in  fig.  6.  The  pivot  3  of  the  balance  enters  into 
a  hole  of  the  cock  BC  (fig.  7.},  a  perfpedive  view  of 
which  is  reprefented  in  fig.  8.  Thus  the  balance  turns 
between  the  cock  and  the  potance  c  (fig.  4,),  as  in  a  kind 
ot  cage.  The  adion  of  the  balance- wheel  upon  the  pa¬ 
lettes  iy  2  (fig.  i . )  is  the  fame  with  what  we  have  deferibed 
with  regard  to  the  fame  wheel  in  the  clock  ;  L  e.  in  a 
watch,  the  balance  wheel  obliges,  the  balance  to  vibrate 
backwards  and  forwards  like  <1  pendulum.  At  each  vibra¬ 
tion  of  the  balance  a  palette  allows  a  tooth  of  the  balance- 
wheel  to  efcape  ;  io  that  the  quicknefs  of  the  motion  of 
the  wheels  is  entirely'  determined  by  the  quicknefs  of  the  vi¬ 
brations,  of  the  balance  ;  and  thefe  vibrations  of  the  balance 
and  motion  of  the  wheels  are  produced  by  the  adion  of  the 
fpring. 

But  the  quicknefs  or  fiownefs  of  the  vibrations  of  the 
"balance  depend  not  folely  upon  the  adion  of  the  .great  fpring, 
but  chiefly  upon  the  adion  of  the  fpring  a ,  by  e,  called  the 
Spiral  fpring  (fig.  9.),  fituated  under  the  balance  H,  and 
reprefented  in  perfpedive  (fig.  6.)  The  exterior  end  of 
the  fpiral  is  fixed  to  the  pin  a,  (fig.  9.)  This  pin  is  ap¬ 
plied  near  the  plate  in  a ,  (fig.  6.)  ;  the  interior  end  of  the 
fpiral  is  fixed  by  a  peg  to  the  centre  of  the  balance.  Hence 
if  the  balance  is  turned  upon  itfelf,  the  plates  remaining  im¬ 
moveable,  the  fpring  will  extend  itfelf,  and  make  the  balance 
perform  one  revolution.  Now,  after  the  fpiral  is  thus  ex¬ 
tended,  if  the  balance  be  left  to  itfelf,  the  elafticity  of  the 
fpiral  will  bring  back  the  balance,  and  in  this  manner  the  al¬ 
ternate  vibrations  of  the  balance  are  produced. 

In  fig.  5.  all  the  wheels  above  deferibed  are  reprefented 
in  fuch  a  manner,  that  you  may  eafily  perceive  at  firft  fight 
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how  the  motion  is  communicated  from  the  barrel  to  the  ba* 

lance» 

in  fig,  to,  are  reprefented  the  wheels  under  the  dUhplate 
by  which  the  hands  are  moved.  The  pinion  a  is  adjufted 
to  the  force -of  the  prolonged  pivot  of  the  wheel  D  (fig.  5.), 
and  is  called  a  cannon  pinion.  This  wheel  revolves  in  au 
hour,.  The  end -of  the  axis  of  the  pinion  a,  upon  which 
the  minute-hand  is  fixed,  is  iquare ;  the  pinion  (fig.  10.)  i$ 
indented  into  the  wheel  b>  which  is  carried  by  the  pinion  a . 

Fig.  ir.  is  a  wheel  fixed  upon  a  barrel,,  into  the  cavity  of 
which  the  pinion  a  enters,  and  upon  which  it  turns  freely. 

This  wheel  revolves  in  12  hours,  and  carries  a!on7v  with  it 
the  hour-hand.  For  a  full  account  of  the  principles  upon 
which  watches  and  all  time-keepers  are  conftrufted,  we  mu  ft 
refer  our  readers  to  a  fhort  treatife,  entitled  Thoughts  on  the 
Means  of  improving  Watches ,  by  Thomas  Mudge.. 

Wa rcH-g l affes ,  in  a  fhip,  are  glaffes  employed  to  meafurc 
the  period  of  the  watch,  or  to  divide  it  into  any  number  oF 
equal  part3,  as  hours,  half-hours,  & c.  fo  that  the  ieveral 
ilations  therein  may  be  regularly  kept  and  relieved,  as  at  the 
helm,  pump,  look-out, 

WATCHING,  in  medicine,  is.  when  the  patient  can. 
not  fleep.  In  fevers  it  is  a  dangerous  fymptom,  and  if  long 
continued -ends  in  a  delirium. 

WATER,  a  well  known  fluid,  diffufed  through  the  at- 
mofphere,  and  over  the  Surface  of  the  globe,  and  abounding 
in  a  certain  proportion  in  animals,  vegetables,  and  minerals.  t 

The  ufesof  water  are  fo  univerfally  known,  that  it  would  Ufes  of 
be  fuperfluous  to  enumerate  them  in  this  article.  It  is  ef-water* 
fentiai  to  animal  and  vegetable  life ;  it  makes  eafy  the  in¬ 
tercourse  between  the  moft  diftant  regions  of  the  world  5  # 
and  it  is  one  of  the  moft  ufeful  powers  in  the  mechanic  arts. 

It  is  often  found  combined  with  various  fubftances,  and  is 
then  frequently  beneficial  in  curing  or  alleviating  difeafes. 

Fhofe  properties  of  water  which  fit  it  for  anlwering  mecha¬ 
nical  purpofes  are  explained  in  other  articles  of  this  Work  (fee 
Hydrostatics, Pneumatics,  n°  3.  Resistance,  and  Ri¬ 
vers)  ;  but  it  ft  ill  remains  for  us  to  give  an  account  of  the  late 
celebrated  difeovery  of  the  compofition  of  water,  and  the  vari¬ 
ous  iubftances  which  are  often  found  chemically  united  with  it. 

The  ancient  philofophers  confidered  water  as  one  of  theNot  trail! 
four  elements.  During  the  age  of  the  alchymifts,  when  it  mutable 
was  believed  that  different  fubftances  could  be  converted  into  “lto  ear^ 
gold,  it  was  alfo  an  opinion,  adopted  by  many,  that  water 
could  be  changed  into  earth.  Even  fo  late  as  the  time  of  Mr 
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lance  by  a  filk  fibre  rolled  round  the  cylindric  axis  of  the  balance.  Mr  Hooke,  long  after  this,  complained  to  the  Society 
of  Mr  Oldenburgh’s  communicating  this  and  other  things  to  Huyghens,  with  whom  he  had  an  intimate  correfpondence. 
In  1665  Sir  Robert  Moray  wrote  a  letter  to  Mr  Oldenburgh,  prefumiug,  from  his  intimacy  with  Mr  Huyghens,  that  he 
would  know  howfoon  his  watches  would  be  ready,  anddefired  him  to  alk  Mr  Huyghens,  “  Whether  he  did  not  apply  a 
fpring  to  the  axis  of  the  balance  and  if  he  fhould  fay  any  thing  to  that  purpofe,  then  to  tell  him  what  Hooke  had  done 
in  that  way,  and  that  he  intended  more.  N .  B .  Before  this  time  the  treaty  had  been  dropped,  and  there  appeared  to  Sir 
Robert  no  farther  need  of  concealment. 

Prom  thefe  and  other  fadfs  that  might  be  produced,  we  think  irt  moft  evident  that  Mr  Hooke  invented  the  regulating 
lpnng  of  a  watch,  by  which  it  is  madp  perfedfly  adequate  to  the  purpofe  of  finding  the  longitude  at  fea ;  that  he  invented 
?t  eight  or  ten  years  before  Mr  Huyghens  thought  of  fuch  a  thing,  and  fifteen  years  before  he  publifhed  it  in  the  Journal 
des  Sgavans  in  1674. 

Our  readers  cannot  fail  of  making  fome  remarks  on  this  anecdote,  which  will  perhaps  extenuate  a  little  Mr  Hooke’s 
xhorofe  behaviour,  and  explain,  and  perhaps  excufe,  his  difpofition  to  boaft  of  his  own  inventions  and  arrogate  thofe  of 
others.  If  any  of  the  expreffions  in  the  article  allotted  to  his  name  fhould  have  made  too  unfavourable  an  impreillon,  this 
rote  n  ay  help  to  foften  it.  We  do  not  think  that  it  can  be  inferred  from  thofe  fadts  that  either  Hautefeuille  or  Huyghens 
purloined  Hooke’s  invention.  The  one  might  fall  upon  it  in  the  courfe  of  his  many  experiments  ;  and  the  other,  from 
bis  mathematical  difeoveries  of  the  requifites  for  ifochronous  vibrations,  might  be  induced  to  try  whether  fprings  afforded 
^orce*  ^ut  t^ere  can  remain  no  doubt  but  that  Hooke  made  the  difeovery  like  a  philosopher.  If  to  this 
Work  any  Supplement  fhall  be  given  by  the  prefent  Editor,  he  will  endeavour  ft  ill  farther  to  wipe  away  the  obloquy 
which  has  been  caft  upon  the  memory  ol  Dr  Hooke  for  his  arrogance  in  claiming  the  merit  of  inventions  fuppofed  to  bs 
the  property  of  others.  r 
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Boyle  this  fentiment  was  not  laid  afide.  He  relates,  that 
j  a  friend  of  his,  by  diftilling  a  quantity  of  water  an  hundred 
ti’  es,  found  at  length  that  he  had  got  fix-tenths  of  the 
jBrft  quantity  in  earth  :  whence  he  concludes,  that  the  whole 
water,  by  further  profecuting  the  operation,  might  be  con¬ 
verted  into  earth.  Others  have  made  experiments  to  the 
fame  purpofe,  and  feemirr.»ly  with  the  fame  fuccefs ;  but 
the  deception  is  now  found  out.  Water  has  the  power  of 
corroding  the  hardeft  bodies,  even  glafs  itfelf,  by  long  di- 
geftion,  efpecially  when  affifted  by  beat ;  and  hence  thofe 
who  have  made  the  experiments  juft  mentioned  have  been 
themfelves  deceived,  by  fuppofing  the  earth  which  really 
came  from  the  containing  veffel  to  come  from  the  water. 

Margraaf  made  feveral  experiments  to  determine  whether 
water  be  tranfmntable  into  earth,  and  found  that  after  every 
diftillation  a  fediment  was  left.  Lavoifier  repeated  Mar- 
graaPs  experiments,  and  gave  the  explanation,  which  we 
alluded  to,  that  the  fediment  confrfted  of  portions  of  the 
glafs  feparated  by  the  water.  Dr  Black,  in  the  valuable 
courfe  of  lectures  which  he  has  for  many  years  delivered, 
with  f©  much  honour  to  himfelf,  and  fo  much  to  the  ad¬ 
vancement  of  the  fcience  of  chemiftry,  goes  ft.ill  farther  : 
he  ingenioufly  fuppofes,  that  the  alkali,  which,  is  an.  effen- 
tial  ingredient  in  the  compofition  of  glafs,  unites  with  the 
water,  and  makes  the  glafs  fwell,  and  thus  occafions  final! 
portions  of  it  to  be  detached. 

Htjiorical  Account  of  the  D if  cover y  of  the  Compofition  of  W ater. 

That  water  is  not  a  {imple  but  a  compound  fubftance, 
confifting  of  a  mixture  of  vital  and  inflammable  air,  is  one 
of  the  molt  aftonifhing  and  important  difeoveries  which  has 
been  made  fmee  the  origin  of  chemiftry,  or  indeed  fince  the 
origin  of  fcience.  The  hiftory  of  this  curious  and  inte.reft- 
ing  difeovery  we  (hall  trace  back  with  as  much  precifion 
and  impartiality  as  poflible  to  the  firft  hints  which  were 
thrown  out  upon  the  fubjedt,  and  endeavour  at  the  fame 
time  to  aftlgn  to  all  who  have  contributed  to  the  difeovery 
the  merit  to  which  they  are  refpedively  inti  tied. 

The  firft  thing  that  led  chemifts  to  make  experiments 
concerning  the  compofition  of  water,  was  a  letter  which 
Mr  John  Warltire,  ledurer  in  natural  philofophy,  wrote  to 
Dr  Prieftley,  dated  Birmingham  18th  April  1781,  and 
published  in  the  Appendix  to  the  5th  volume  of  Dr  Prieft- 
Iey^s  Experiments  and  Ohfervations.  This  gentleman  had  long 
entertained  an  opinion  that  the  queftion  14  whether  heat  be 
a  hqavy  body,”  might  be  determined  by  burning  inflam¬ 
mable  air  mixed  with  atmofphencal  air.  For  lome  time  he 
was  deterred  from  trying  the  experiment,  from  an  appre- 
henfion  that  the  conlequences  of  palling  the  electrical  (park 
through  fo  combuftible  a  mixture  might  be  attended  with 
danger  ;  hut  at  length,  being  encouraged  by  Dr  Prieftley, - 
he  prepared  an  apparatus  lor  the  purpofe.  He  got  a  cop¬ 
per  ball  weighing  140Z.  and  iufhcient  to  contain  three  wine 
pints,  with  a  (crew  Hopper  adapted  to  it,  io  that  no  air 
could  efcape.  When  he  filled  this  ball  with  inflammable 
and  common  air,  and  made  the  ele&ric  fpark  to  pals  thro* 
it,  a  lofs  of  weight  was  obferved,  upon  an  average,  about  two 
grains.  When  the  fame  experiment  was  made  in  clofe  glafs 
vcffels,  the  infide  of  the  ojals*  though  clean  and  dry  before 
the  operation,  became  immediately  wet  with  dew,  and  was 
lined 'with  a  footy  fubftance.  When  Mr  Warltire  fa w  the 
moillure,  he  faid  to  Dr  Prieftley,  that  it  confirmed  an  Hu¬ 
man  which  he  had  long  entertained,  that  common  1  e- 
pofits  its  mo ’flu  re  when  it  is  phlogifticated.  After  this 
experiment  had  been  repeated  by  Dr  Prieftley  and  Mr 
Warltire  in  company,  they  next  fired  a  mixture  of  vital  and 
inflammable  air  $  but  the  only  cffeCU  which  they  obferved 
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were,  that  the  light  was  much  more  intenfc,  and  the  heat  t  Water, 
much  greater. 


During  the  fame  year,  and  after  the  publication  of  the^ca- 
volume  of  Dr  Prieftley’s  works,  referred  to  above,  Mr  Ca- vendifii  re- 
vendifh  repeated  the  experiments-  of  Mr  Warltire  ;  butPe^^  u 
though  the  veffel  which  he  ufed  held  24,000  grains  °^wa'fuccef™°rC 
ter,  and  though  the  experiment  was  repeated  feveral  times’ 
with  common  and  inflammable  air,  he  could  never  perceive  a fr  1784,  p*' 
lofs  of  weight  of  more  than  one-fifth  of  a  grain,  and  common-  *16, 
ly  none  at  all.  In  all  thefe  experiments  Mr  Cavendifh  did 
not  perceive  the  leaft  footy  matter  ;  but  the  infide  of  the 
glafs  globe  became  dewy,  as  Mr  Warltire  had  obferved.  > 

The  inflammable  air  was  procured  from  zinc. 

That  be  might  examine  the  nature  of  the  dew,  he  burn* 
ed  500,000  grain  meafures  of  inflammable  air  with  two 
and  a  half  times  that  quantity  of  common  air,  and  .  the 
burned  air  was  made  to  pafs  through  a  glafs  cylinder  eight 
feet  long,  and  three  quarters  of  an  inch  diameter,  in  order 
to  depofti.  the  dew.  *  Thefe  two  kinds  of  air  were  mixed 
and  fet  on  fire  by  a  lighted  candle.  In  a  ffiort  time  135 
grains  of  water  were  condenfed  in  the  cylinder,  which  had 
no  tafte  nor  imell,  and  which  left  no  feniible  iediment  when 
evaporated  to  drynefs  ;  neither  di'2  it  yield  any  pungent 
fmell  during  the  evaporation  :  in  fliort,  it  feemed  pure  wa* 
ter.  From  this  experiment  Mr  Cavendifh  concluded,  that 
when  inflammable  and  common  air  aic  exploded  in  a  pro* 
per  proportion,  almoft  all  the  inflammable  .air,  and  near 
one  fifth  of  the  common  air,  lofe  their  elaflicity,  and  are 
condenfed  into  dew  ;  which,  when  examined,  is  found  to 
be  pure  water.  _  5* 

He  wifhed  next  to  examine  the  effed  produced  by  firing  He  obtain* 
a  mixture  of  vital  and  inflammable  air.  He  took  a 
globe  holding  8800  grain  meafures,  lurnifhed  with  a  brafs^^  VItaf 
cock,  and  an  apparatus  for  firing  air  by  eleflricity.  Iheand  infb&v- 
globe  was  cxhaufled  of  its  air  by  an  air-pump,  and  then  amableahv 
mixture  of  19,500  grain  meafures  of  dephlogifticated  air, 
and  37,0^0  of  inflammable  air,  was  conveyed  luccefiively 
from  a  glafs  jar,  inverted  in  water,  into  the  globe,  and  there 
fired  by  ele&rieity.  At  the  end  of  the  experiment,  when 
the  whole  air  was  confumed,  a  condenfed  liquor  was  found 
in  the  globe,  wei  ghing  about  30  grains,  which  was  Tenfibly 
acid  to  the  tafte  ;  and,  by  faturation  with  fixed  alkali  and 
evaporation,  yielded  near  two  grains  of  nitre.  This  pro- 
du&  of  nitre  muft  have  been  occafioned  by  a  mixture  of 
azotic  gas,  which  had  combined  with  part  of  the  oxygene,  > 
or  dephlogifticated  air  ;  which  are  now  well  known  to  be 
the  component  parts  of  the  nitric  acid.  Thefe  experi- - 
meuts,  Mr  Cavendifh  informs  us,  were  made  in  1781^  6 

Mr  Cavendifh  having  mentioned  thefe  experiments  to  Dr^^^P^ 
Prieftley,  that  gentleman  made  a  courfe  of  experiments  m  q  .  ven_ 
order  to  inveftigate  the  fame  fubjeef  ;  'an  account  of  which  difh  repent- 
is  publifhed  in  the  Philofophical  Tranfadions  for  1783,  and  ed  by  Dr 
in  the  laft  volume  of  his  Experiments.  Haring  Formerly  Hiciticy, 
obferved  feveral  remarkable  changes  in  fluid  fubflances,  in 
confequence  of  long  expofure  to  heat  in  glafs  veffels  her¬ 
metically  fealed,.  Dr  Prieftley  formed  a  defign  of  expohng 
all  kinds  of  folid  fubflances  to  great  heats  in  dole  veffels. 

As  many  fubftances  confift  of  parts  fo  volatile  as  to  fly  off 
before  attaining’  any  confide rable  degree  of  heat  in  the 
uiual  preffure  of  the  atmolphere,  he  imagined  that  if  the 
fame  fubflances  were  compelled  to  bear  great  heats  under  a 
greater  preffure,  they  might  affu me  new  forms,  and  under¬ 
go  remarkable  changes.  Happening  to  mention  thde 
ideas  to  Mr  Watt,  the  ingenious  improver  of  the  fleam- 
engine,  Mr  Watt  mentioned  a  fimilar  idea  of  his,  that 
it  might  be  poffible  to  convert  water  or  fteani  into  perma¬ 
nent  air. 
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Water.  <“  For  many  years  before  this  period,  Mi*  Watt  tells  us  he 
had  entertained  an  opinion,  that  air  was  a  modification  of 
Account  of  water,  which  was  originally  founded  on  the  fads,  that  in 
Mr  Watt's  mod  cafes  wherein  air  was  aduaily  made  (which  fhould  be 
theory.  diftinguiftied  from  thofe  wherein  it  is  only  extricated  from 
yhiL  fttbil ancea  containing  it  in  their  pores,  or  othervvife  united 

to  them  in  the  flate  of  air),  the  fub fiances  were  fuch  as 
were  known  to  contain  water  as  one  of  their  conflituent 
'/parts  ;  yet  no  water  was  obtained  in  the  precedes,  except 
what  was  known  only  to  be  loofely  conneded  with  them, 
fuch  as  the  water  of  the  cryflallization  of  falts.  This  opi¬ 
nion  arofe  from  a  difeovery,  that  the  latent  heat  contained 
in  fleam  dimimfhed  in  proportion  as  the  fenfible  heat  of  the 
water  from  which  it  was  produced  increafed.  In  other 
words,  the  denfer  the  fleam  was,  the  lefs  latent  heat  it 
contained. 

.  Having  been  informed  by  Dr  Prieftley  of  the  refult  of 
the  experiment  of  firing  a  mixture  of  dephlogifticated  and 
inflammable  air,  Mr  Watt  was  enabled  to  form  the  very 
theory  which  has  been  fince  demon fl rated  to  be  true.  i6  Let 
us  confider  (fays  he)  what  obvioufly  happens  in  the  cafe  of 
the  deflagration  of  the  inflammable  and  dephlogifticated  air. 
Thefe  two  kinds  of  air  unite  with  violence,  they  become 
red  hot,  and  upon  cooling  totally  difappear.  When  the 
veffel  is  cooled,  a  quantity  of  water  is  found  in  it  equal  to 
the  weight  of  the  air  employed.  The  water  is  then  the 
only  remaining  product  of  the  procefs  ;  and  water,  light, 
and  heat,  are  all  the  produds,  unlefs  there  be  fome  other 
matter  fet  free  which  efcapes  our  fenfes.  Are  we  not  then 
authorifed  to  conclude,  that  water  is  compofed  of  dephlo¬ 
gifticated  air  and  phlogifton  deprived  of  part  of  their  latent 
L77/.  Tr*«/.0r  elementary  heat;  that  dephlogifticated  or  pure  air  iscom- 
^Jdfes P°^ed  water  deprived  of  its  phlogifton  and  united  to  ele- 
^f/Jcr.rparmentary  heat  anc*  %ht  f  and  that  the  latter  are  contained 
J.  A.  De  in  it  in  a  latent  flate,  fo  as  not  to  be  fenfible  to  the  thermo- 
Luc,  tom.  meter  or  to  the  eye  ;  and  if  light  be  only  a  modification  of 
Ut  P*  heat,  or  a  circumftance  attending  it,  or  a  component  part 
of  the  inflammable  air,  then  pure  or  dephlogifticated  air  is 
compofed  of  water  deprived  of  its  phlogifton  and  united  to 
vclement<y*y  heat 

We  have  faid  that  the  theory  of  Mr  Watt  is  now  demon* 
ilrated  to  be  true.  To  this  affertion  an  objedion  may  be 
raifed  from  the  language  in  which  he  ftates  his  theory ;  for 
he  explains  it  by  uling  the  word  phlogxjlon ,  a  word  which  is 
now  exploded  from  philofophy  a9  the  name  of  an  imaginary 
fubflance.  But  it  is  Efficient  to  reply,  that  Mr  Watt  ufes 
the  word  phlogifton  as  fynonymous  with  inflammable  air. 
It  may  be  proper  alfo  to  add,  that  the  paflfage  quoted  above 
was  contained  in  a  letter  from  Mr  Watt  to  Dr  Prieftley, 
*  dated  the  26th  of  April  1783. 

Moil  of  the  experiments  hitherto  made  favoured  the  con- 
clufion  which  Mr  Watt  had  drawn;  but  fo  many  difficulties 
.  occurred  to  Mr  Cavendifh  and  Dr  Prieftley,  that  they  feem- 
ed  to  hefitate  about  the  theory.  Dr  Prieftley  in  particular, 
-after  confideration,  declared  againft  it ;  while  Mr  Cavendifh 
only  waited  till  the  difficulties  fhould  be  removed.  In  the 
mean  time  experiments  were  made  in  a  different  quarter, 
which  gave  the  moft  inconteflable  proofs  of  the  truth  of  the 
^  theory. 

Which  t3  M.  de  Luc  had  gone  to  Paris  in  January  1783.  During 
eftahlifhed  bis  refidence  there,  he  received  a  letter  from  Dr  Prieftley, 
by  experi-  announcing  the  refult  of  his  experiments  concerning  the  con- 
Paris3  at  verfi°n  water  *nt0  ah*.  M.  de  Luc  immediately  commu- 
Jices  'fur  la  seated  the  contents  of  this  letter  to  feveral  members  of  the 
Meteor,  par  Academy  of  Sciences.  But  the  difficulties  which  had  oc- 
&e  Luc,  curred  to  Dr  Prieftley  prevented  them  from  acquiefcing  in 
cart  iii*  Watt’s  theory.  In  the  month  of  June  following,  Dr 

xhap/iv.  .JKagden,  who  was  well  acquainted  with  all  the  experiments 
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both  of  Mr  Cavtndlfh  and  of  Dr  Prieftley,  and  of  the  op?«  Water/ 
nions  of  Mr  Watt,  made  a  journey  to  Paris,  in  which  he 
had  an  opportunity  of  converfing  on  this  fubjeft  with  the 
fame  gentlemen  of  the  Academy  to  whom  M.  de  Luc  had 
formerly  imparted  the  experiments  of  Dr  Prieftley.  Not- 
withilanding  the  additional  fads  which  he  was  enabled  to 
lay  before  them,  he  found  them  averfe  from  admitting  the 
theory.  .  They  fuppofed  that  the  water  colleded  after  the 
combuftion^of  the  two  kinds  of  air  had  been  diffolved  in 
them  before.  As  the  queftion  depended  upon  the  proof  of 
a  fad,  they  refolved  however  to  make  the  proper  experi¬ 
ments  for  examining  it.  The  celebrated  Lavoifier  took 
this  experiment  upon  himfelf.  It  was  made  on  the  24th  of 
June  in  the  prefence  of  Dr  Blagden  and  many  gentlemen 
of  the  academy;  and  the  fuccefs  was  as  complete  as  the  moft; 
fanguine  imagination  could  have  conceived.  It  was  repeat¬ 
ed  by  Meffrs  Monge  and  Meunier,  and  the  fame  refult  was 
found.  The  competition  of  water  was  now  therefore  put 
beyond  doubt,  and  is  now  almoft  univerfally  received  as  an 
unqueftionable  fad. 

As  we  wifh  upon  all  occafions  to  aferibe  to  all-eminent-Attemptr 
men  the  honour  which  they  deferve,  we  fhould  willingly  ef-efnmate  5 
timate  the  comparative  merit  of  thofe  philofophers  who  werethc  ^crit 
moft  adive  in  this  difeovery ;  buft  though  we  feel  onrfelves^f  th°k 
difpofed  to  be  altogether  impartial,  it  is  attended  with  foJn^hiscW. 
many  difficulties,  that  we  will  not  prefume  to  affirm  thatcovery. 
our  opinions  are  formed  with  perfed  accuracy.  With  re- 
fped  to  Mr  Watt,  vve  think  it  appears  that  he  was  the  firft^™0^ 
perlon  who  formed  the  true  theory.  He  had  for  many  r 
years  before  thought  it  probable,  that  if  the  latent  heat  of 
fleam  could  be  wholly  converted  into  fenfible  heat  by  a  great 
increafe  of  heat,  the  fleam  might  fuffer  fome  remarkable 
change,  fuch  as  into  permanent  air.  And  no  fooner  had 
he  heard  of  the  deflagration  of  oxygenous  and  hydrogenous^^7 
gas  by  Dr  Prieftley,  than  be  formed  this  theory.  *u 

Mr  Cavendifh  had  the  merit  of  making  a  proper  ufe  ofof  MrC?< 
Dr  Prieftley’s  account  of  Mr  Warltire’s  experiment,  fromvendiih; 
which  Dr  Prieftley  had  been  able  to  draw  no  conclufions, 
but  had  conlidered  it  merely  as  a- curious  fad.  Without 
knowing  any  thing  of  Mr  Watt’s  ideas,  as  far  as  appears  to 
us,  he  made  a  number  of  ingenious  experiments,  which  led 
him  to  conclude,  that  it  was  highly  probable  that  water  was 
a  compofition  of  air.  The  air  which  he  employed  feems 
not  to  have  been  pure  ;  fo  that  befides  the  water  he  procu¬ 
red  a  quantity  of  nitrous  acid.  He  however  aded  like  an 
able  and  candid  philofopher ;  he  went  as  far  as  his  experi¬ 
ments  would  permit  him,  and  he  went  no  farther.  In  one 
point  he  continued  to  differ  from  Mr  Watt  after  his  theory 
was  made  public.  Mr  Watt  fuppofed  that  water  confifted 
of  dephlogifticated  air  (oxygenous  gas)  and  phlogifton  (hy¬ 
drogenous  gas  according  to  him),  deprived  of  part  of  their 
latent  heat ;  whereas  Mr  Cavendifh  thought  there  was  no 
fuch  thing  as  elementary  heat.  We  muft  further  add,  that 
it  was  Mr  Cavendifh  who  taught  Dr  Prieftley  to  turn  to  a 
proper  account  the  experiment  of  Mr  Warltire ;  and  there¬ 
fore,  that  it  was  in  fad  from  Mr  Cavendifti’s  experi¬ 
ments  ultimately  that  Mr  Watt  was  enabled  to  eftablifh 
his  theory. 

The  merit  of  Dr  Prieftley  lies  wholly  in  his  being  the  in-Qf  Dr 
liniment  of  promoting  this  difeovery.  He  firft  publifhed  Prieftley* 
the  experiment  of  Mr  Warltire ;  and  when  Mr  Cavendifh 
had  informed  him  of  the  fuccefs  he  had  met  with  in  repeat¬ 
ing  that  experiment,  he  began  alfo  to  ftudy  the  fame  fub- 
jed.  His  difeoveries  were  more  ufeful  to  Mr  Watt  than  to 
the  author  himfelf ;  for  Mr  Watt  formed  the  theory  which 
he  had  formerly  been  meditating ;  but  Dr  Prmftley  never 
came  to  a  Heady  conclusion  on  the  fubjed.  We  have  read 
over  carefully  all  his  papers  concerning  the  conveffion  of 
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Water,  water  Into  mV,  but  cannot  help  faying,  that”  we 

dong  with  the  bewildered  author  weary  and  fatigued.  His 
experiments  are  very  often  made  at  random,  almoft  al¬ 
ways  founded  on  falfe  principles,  and  feldom  lead  to  any 
thing  but  to  doubt  and  perplexity.  M.  Lavoifier  fent 
him  a  copy  of  his  ingenious  paper  on  the  compohtion 
of  water  ;  he  repeated  fome  of  the  experiments  of  that 
illuftrious  chemift,  but  he  only  involved  himfelf  in  num- 
berlefs  difficulties.  We  are  now  no  longer  iurprifed  at  the 
Angularity  of  Dr  Prieftley’s  opinions  in  religion  ;  either  at 
his  incredulity  in  fome  things,  or  at  his  licentious  fentiments 
in  others.  He  that  can  doubt  of  the  conclusive  evidence 
which  M.  Lavoifier  has  given  of  the  compofrtion  of  water, 
mud  either  have  received  lefs  underftanding  than  the  bulk  of 
mankind,  or  his  mind  mud  be  v/arped  with  inextricable 
■prejudices.  With  peculiar  pleafure  we  mention  Dr  Black 
on  this  occafion.  That  gentleman,  no  lefs  confpicuous  for 
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went  bottle  H.  When  the  whole  water  is  evaporated,  and  all  • 

the  communicating  veflels  are  emptied  into  the  bottle  H,  it 
is  found  to  contain  exa&ly  the  fame  quantity  which  was  put 
into  the  retort.  This  experiment  therefore  is  a  Ample  di- 
flillation. 

Exper .  2.  Every  thing  being  difpofed  as  in  the  lad  ex¬ 
periment,  let  28  grains  of  pure  charcoal,  broken  into  fmall 
parts,  and  which  has  been  expofed  to  a  red  heat  in  a  clofe 
veffel,  be  introduced  into  the  tube  EF.^  The  experiment 
is  then  performed  in  the  fame  manner  as'  the  former.  The 
water  is  evaporated,  and  a  portion  of  it  1*3  again  condented 
in  the  worm  SS,  and  then  falls  into  the  bottle  H ;  but  at  the 
fame  time  a  confiderable  quantity  of  an  eladic  fluid  efcapes 
through  the  tube  KK,  which  is  received  in  veflels. .  When 
the  water  is  entirely  evaporated,  and  the  tube  examined,  the 
28  grains  of  charcoal  have  wholly  diiappeared. 

When  the  water  in  the  bottle  H  is  examined,  it  is  found 


on  tnis  occaiion.  iaat  gcuu^inau,  ^  . . -  . —  —  -  7  '  ,  ,  a. 

his  candour  and  modedy  than  for  his  ingenuity,  had,  along  to  have  loft  85.7  grams  of  its  weighty  and  when  the  eladic 
with  all  other  chemifts  of  the  time,  believed  the  doCtrine  of  fluid  which  pafled  off  by  the  tube  KK  is  weighed,  it  i» 

found  to  weigh  113.7  grains,  which  is  exactly  the  weight 
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phlogidon,  and  taught  it  in  his  public  le&ures  ;  but,  upon 
examining  the  Lavoiiierian  fyftem,  he  was  convinced  of  its 
truth,  and  had  the  honefty  to  confefs  it,  though  he  was  thus 
obliged  to  acknowledge  to  his  fludents,  that  he  had  for 
many  years  been  teaching  errors.  This  acknowledgment 
■does  much  honour  to  Dr  Black,  and  proves  that  he  is  well 
•entitled  to  the  high  chara&er  which  he  has  fo  long  held. 

The  merit  of  M.  Lavoifier  was  great  upon  the  prefent 
occafion.  From  England  indeed  he  received  the  theory 
and  the  flrft  experiments  on  the  compofition  of  water  ;  but 
he  was  the  Aril  perfon  who  demonftrated  the  theory,  and 
put  it  beyond  doubt.  His  knowledge  of  the  diftinSion 
between  carbone  and  hydrogene,  as  well  as  the  perfect 
accuracy  with  which  his  experiments  were  made,  enabled 
him  to  prove,  with  as  much  certainty  as  phyfical  fcience 
generally  admits,  that 'jvater  is  compofed  of  vital  and  in¬ 
flammable  air.  We  will  now  give  fome  account  of  the 
proofs  of  this  fad ;  and,  as  we  have  never  feen  them  dated 
with  more  clearnefs  and  precifion  than  by  M.  LavoiAer 
himfelf  in  his  Elements  of  Chemiftry,  we  fhall  take  our  ac¬ 
count  of  them  from  him. 

Proofs  of  the  Compofition  of  Water . 

Expir .  1.  Take  a  glafs  tube  from  8  to  1  2  lines  diame- 
ter,  and  place  it  acrofs  the  furnace  EFCD,  with  a  gentle  in¬ 
clination  from  E  to  F  (a).  The  higher  extremity  of  the 
tube  is  then  luted  to  the  glafs  retort  A,  containing  a  known 
quantity  of  diflilled  water.  To  the  lower  extremity  F  is 
luted  the  worm  SS,  the  lower  end  ©f  which  is  Axed  in  the 
neck  of  the  bottle  H,  which  bottle  has  the  bent  tube  KK 
Axed  to  a  fecond  opening.  This  bent  tube  is  intended  to 
carry  off  any  elaftic  fluids  which  may  eleape  into  the  bottle  H. 
A  fire  is  then  lighted  in  the  furnace  EFCD,  fufficient  to 
keep  the  tube  EF  red  hot,  but  not  to  melt  it.  The  water  in 
the  retort  A  is  kept  boiling  by  a  Are  in  the  furnace  VVXX. 
The  water  is  gradually  changed  into  fleam  by  the  heat  0!  the 
two  furnaces-  It  paffes  through  the  glafs  tube  EF  into  the 
worm  SS,  where  it  is  condcnfed,  and  then  drops  into  the 
Vol.  XVIII.  Part  II. 


7  grams,  wluch  is 

which  the  water  has  loft,  added  to  the  28  grains  of  charcoal 
which  had  diiappeared.  The  elaftic  fluid,  on  examination, 
is  difeovered  to  be  of  two  kinds ;  namely,  144  cubical  inch¬ 
es  of  carbonic  acid  gas  weighing  100  grains,  and  380  cubi¬ 
cal  inches  of  a  very  light  gas  weighing  only  13.7  grains. 

Now  IOO  grains  of  carbonic  acid  gas  conflft  of  7  2  grains 
of  oxygene,  combined  with  28  grains  of  carbone.  It  is 
therefore  evident,  that  the  28  grains  of  chaicoal  muft  have 
acquired  7 2  grains  of  oxygene  from  the  water.  It  is  alio 
evident,  that  85.7  grains  of  water  are  compofed  of  72  grains 
of  oxygene,  combined  with  13.7  grains  of  a  gas  capable  of 
being  burned. 

Exper .  3.  Every  thing  bein  *  put  in  the  fame  order  a# 
in  the  two  former  experiments,  with  this  difference,  that  in- 
Head  of  the  28  grains  of  charcoal,  274  grains  of  foft  iron, 
in  thin  plates  rolled  up  fpirally,  are  introduced  into  the  tube 
EF.  The  tube  is  kept  red  hot  while  the  water  is  evapora¬ 
ting  from  the  retort.  After  the  water  has  been  diftilled, 
it  is  found  to  have  loft  100  grains.  The  gas  or  elafbc  fluid 
weighs  15  grains,  and  the  iron  has  gained  85  grains  addi¬ 
tional  weight,  which  put  together  make  up  100  grains,  the 
weight  which  the  water  has  loft.  The  iron  lias  all  the  qua¬ 
lities  which  if  would  have  received  by  being  burned  in 
oxygene  gas.  It  is  a  true  oxyd  (or  calx)  of  iron.  We 
have  the  fame  refult  as  in  the  laft  experiment,  and  have 
therefore  another  proof  for  concluding,  that  100  grains  of 
water  conflft  of  85  grains  of  oxygene,  and  15  of  the  bafe  of 
inflammable  gas  (b).  15 

We  have  now  exhibited  two  fufficient  proofs,  that  water  Proof  of 
is  compofed  of  oxygene  and  hvdrogene  ;  but  as  the  compo 
fition  of  water  is  fo  interefting  and  impoitant  a  fubjeft,  M.wacer  by 
Lavoifier  was  not  fatisfted  with  thefe  proofs  alone.  Hefynthefts* 
juftly  concluded,  that  if  water  be  a  compound  of  two  fub- 
ftances,  it  ought  to  follow,  that  by  reuniting  thefe  two 
fubftances,  water  would  be  produced.  He  accordingly 
proved  the  truth  of  this  conclufion  by  the  following  ex¬ 
periment. 

5  K  Expen 


(a)  The  tube  EF  fliould  be  made  of  glafs  which  can  bear  a  ftrong  heat  without  melting.  It  fliould  alfo  be  coated 
over  with  a  lute  compofed  of  clay  and  powdered  ftooe-ware  ;  and  to  prevent  it  from  bending  during  the  experiment, 
it  muft  be  fupported  about  the  middle  by  an  iron  bar. 

(fij  This  elementary  fubftance  Mr  Lavoifier  has  denominated  hydrogene ,  which  fignifles  K  the  generative  principle  of 
water from  water,”  and  y^o^ut  “  X  produce.”  When  this  fubftance  is  combined  with  caloric,  it  is  called  hy¬ 

drogenous  gas.  It  is  the  lighted  fubftance  yet  known,  being  -jyth  of  the  weight  of  an  equal  bulk  of  atmofpheric  air.  It 
is  very  combuftible,  for  it  has  fo  great  an  attraction  for  oxygene,  that  it  attracts  it  from  caloric ;  fo  that  its  inflammable 
property  is  merely  its  power  of  deconrpofing  oxygenous  gas,  for  it  will  not  burn  by  itfelf.  When  drawn  into  the  lungs, 
k  produces  inftant  death.  See  Aerology. 


Water. 
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Hscfitr,  4.  He  took  a  large  cry  dal  balloon  A,  fig.  2. 
containing  about  30  pints,  and  having  a  large  mouth;  round 
which  was  cemented  the  plate  of  copper  BC,  pierced  with 
four  holes,  through  which  four  tubes  pafs.  The  firft  tube 
H/6  is  intended  to  exhauft  the  balloon  of  its  air,  by  adapting 
it  to  an  air  pump.  The  fecond  tube  gg  communicates  with 
a  refervoir  of  oxygenous  gas  placed  at  MM.  The  third 
tube  d  L)  S  is  connected  with  a  refervoir  of  hydrogerous  gas 
at  NN.  The  fourth  tube  contains  a  metallic  wire  GL,  ha¬ 
ving  a  knob  at  its  lower  extremity  L,  from  which  an  elec¬ 
tric  fpark  is  paffed  to  in  order  to  fet  fire  to-  the  hydroge¬ 
nous  gas.  The  metallic  wire  is  moveable  in  the  tube,  that 
the  knob  L  may  be  either  turned  towards  or  away  from 
it,  as  there  is  occafion.  We  mud  alfo  add,  that  the  three 
tubes  PI  h,  gg,  d  D  J  are  furniihed  with  flop-cocks. 

It  is  neceffary  that  the  oxygenous  gas,  before  being  put 
into  the  refervoir,  fhould  be  completely  purified  from  car¬ 
bonic  acid.  This  may  be  done  by  keeping  it  for  a  long  time 
in  contadl  with  a  folution  of  cauftic  potafh.  The  hydrogenous 
gas  ought  to  be  purified  in  the  fame  manner.  The  quan¬ 
tity  employed  ought  to  be  double  the  bulk  of  the  oxyge¬ 
nous  gas.  It  is  bed  procured  from  water  by  means  of  iron, 
as  was  defcribed  in  Experiment  Third. 

Great  care  mud  alfo  be  taken  to  deprive  the  oxygenous 
and  hydrogenous  gas  of  every  particle  of  water.  For  this 
purpofe  they  are  made  to  pafs  in  their  way  to  the  balloon 
A,  through  falts  which  have  a  firong  attraction  for  water ; 
as  the  acetite  of  potafh  (a  compound  of  vinegar  and  vege¬ 
table  alkali),  or  the  muriate  or  nitrate  of  lime  (the  muriatic 
or  nitric  acid  combined  with  lime).  Thefe  falts  are  difpofed 
in  the  tubes  MM  and  NN  of  one  inch  diameter,  and  are 
reduced  only  to  a  coarfe  powder,  that  they  may  not  unite 
into  lumps,  and  interrupt  the  p adage  of  the  gaffes. 

Every  thing  being  thus  prepared  for  the  experiment,  the 
balloon  is  exhanded  of  its  air  by  the  tube  H  h ,  and  is  filled 
with  oxygenous  gas.  The  hydrogenous  gas  is  alfo  preffed 
in  through  the  tube  d  D  ^  by  a  weight  of  one  or  two  inch¬ 
es  of  water.  As  foon  as  the  hydrogenous  gas  enters  the 
balloon,  it  is  fet  fire  to  by  an  eledlric  fpark.  The  combuf- 
tion  can  be  kept  up  as  long  as  we  pleafe,  by  fnpplying  the 
balloon  with  frefh  quantities  of  thefe  two  gaffes.  As  the 
combudion  advances,  a  quantity  of  water  is  colleCled  on  the 
fides  of  the  balloon,  and  trickles  down  in  drops  to  the  bot¬ 
tom  of  it.  By  knowing  the  weight  of  the  gaffes  confumed, 
and  the  weight  of  the  water  produced,  we  fhall  find  that 
they  are  preciiely  equal.  M.  Lavoifier  and  M.  Meufnier 
found  that  it  required  85  parts  by  weight  of  oxygenous 
gas  and  15  parts  of  hydrogenous  gas  to  produce  100 
parts  of  water. 

Thus  we  have  complete  proofs,  both  analytical  and  fyn- 
thetical,  that  water  is  not  a  firople  elementary  fubdance,  as 
it  has  been  long  fuppofed,  but  is  compounded  of  two  ele¬ 
ments,  oxygene  and  hydrogene.  We  mud  add,  that  M. 
Lovoilier  ufed  the  mod  fcrupulous  accuracy  in  making  the 
experiments  which  we  have  defcribed  ;  and  that  he  is  of 
opinion  that  the  proportions  given  above  cannot  be  ~o 
from  the  real  truth.  Such  then  is  the  hidory  and  proof  of 
the  compofition  of  water.  We  come  next  to  confider  what 
fubdauces  are  chemically  united  or  diffolved  in  it. 

Analyjis  of  the  different  Subfiances  contained  in  Water . 

Since  it  is  made  certain  by  obfervation  and  experiment, 
that  water  contains  many  different  kinds  of  fubdances;  and 
as  its  qualities,  and  confequently  its  uies,  differ  much  ac¬ 
cording  to  the  nature  of  the  fubdances  combined  with  it-— 
the  knowledge  of  an  eafy  and  accurate  method  of  analyfing 
waters  is  become  a  matter  of  the  utmod  importance.  By 
fuch  an  analyfis  we  fhall  be  enabled  to  felett  the  pureft  wa- 

z 


to  ]  WAT 

ter  for  the  purpofes  of  life,  and  to  avoid  water  which  might  Water, 
be  improper  and  hurtful ;  or,  when  good  water  cannot  be 
had,  to  feparate  thofe  fubdances  from  it  which  render  it  im¬ 
pure.  By  the  fame  important  art  we  fhall  find  it  eafy  to 
didinguidi  thofe  waters  which  are  bed  adapted  to  the  arts 
and  manufactures;  we  fhall  alfo  be  able  to  compare  different 
mineral  waters,  to  explain  the  caufesof  their  effects  in  medi¬ 
cine,  and  to  imitate  thofe  by  art  which  are  mod  efficacious. 

All  natural  waters  are  more  or  lefs  impure  ;  for  water 
has  fo  drong  an  attraction  for  different  fubdances,  that  it 
imbibes  part  of  them  in  every  fituation  in  which  it  is  found, 
not  only  when  it  Hows  over  beds  of  earth,  but  when  it  filters 
through  drata  of  metals,  and  even  when  it  is  diffolved  in  the 
atmofpliere.  Water  cannot  be  procured  in  a  pure  date  with¬ 
out  undergoing  the  procefs  of  didillation. 

Before  vve  proceed  to  date  the  methods  by  which  the  dif¬ 
ferent  fubdances  found  in  water  may  be  detected,  it  will  be 
proper  to  point  out  to  the  reader  fuch  fenfible  qualities  of 
particular  waters  as  may  enable  Him  to  inditute  the  procefs 
by  which  the  analyfis  ought. to  be  conducted.  In  every 
courfe  of  experiments,  that  order  ought  to  be  followed 
which  will  lead  with  mod  eafe  and  certainty  to  the  end 
which  is  in  view;  but  unlefs  a  man  from  general  know¬ 
ledge  be  able  to  conjeCture  with  fome  degree  of' accuracy 
what  are  the  refults  to  be  expeCted  in  particular  cafes,  he 
cannot  be  able  to  determine  what  experiments  he  ought  to 
make.  '  T* 


The  general  circumftances  which  are  full  to  be  attended  The  <rene. 
to  in  the  examination  of  waters,  are  their  colour,  fmell,  tade, 
fpecific  gravity,  temperature,  and  local  fituation.  be  attended 

1.  The  fird  thing  to  be  attended  to  in  water  is  its  colour,  to  are, 
Pure  water  is  tranfparent  like  crydal.  Muddinefs  or  a  brown  18 
colour  is  a  certain  proof  that  fome  extraneous  fubdance  {sThecolwi, 
diffufed  through  the  water.  A  green  colour  indicates  the 
prefence  of  iron,  and  a  blue  that  of  copper.  If  upon  agi¬ 
tation  airy  bubbles  appear  in  the  water,  we  are  fure  that  it 
contains  carbonic  acid  or  fixed  air.  The  water  which  is  to  be 
examined  with  refpeCt  ttj  colour  fhould  be  put  into  a  deep 

glafs,  that  we  may  look  down  into  a  confiderable  body  of 
it;  for  we  fhall  thus  difeover  any  muddinefs  much  better  than 
by  viewing  the  water  horizontally  through  the  glafs.  l(^ 

2.  We  are  next  to  obferve  whether  the  water  has  any  The  fmell, 
fmell.  If  it  be  pure,  it  will  have  no  fmell ;  if  it  diffufe  a 
fubtile  penetrating  odour,  we  have  reafon  to  conclude  that 

it  contains  carbonic  acid  ;  if  the  fmell  of  putrid  eggs  or 
of  the  fcourings  of  a  gun  arife  from  it,  we  infer  that  it  is 
impregnated  with  liepar  fulphuris,  or  fulphur  combined  with 
an  alkali.  20 

3.  Pure  water  has  no  tade.  Water  containing  carbonic  The  taffy 
acid  has  a  mild  fourifh  tade.  If  it  have  a  bitter  tade,  it  may 
contain  fulphate  of  foda  or  Glauber’s  fait,  nitre  or  the  ful- 
phate,  nitrate  or  muriate  of  magnefia,  or  lime  combined 

with  the  nitric  or  muriatic  acid.  If  the  water  has  a  flight 
auderity  of  tade,  we  may  expert  that  it  contains*  lime  or 
gypfuin;  if  it  be  faltifh,  it  contains  common  fait;  if  the  tade 
be  lixivious,  alkali  is  prefent;  if  seruginous,  theie  is  copper; 
if  ferruginous  or  inky,  we  have  reafon  to  fuppofe  that  it 
contains  iron.  ar 

4.  The  fpecific  gravity  of  water  can  enable  11s  to  difeover  Specific 
that  it  contains  fome  extraneous  matter,  but  does  not  point  gravity, 
out  what  foit  of  matter  it  is.  We  are  always  fure  that  the 
lighted  waters  are  the  pured.  The  dandard  to  be  employ¬ 
ed  for  comparing  the  fpecific  gravity  of  water  to  be  exami¬ 
ned  is  didilled  water. 

5.  Another  circumdance  to  be  confidered  is  the  tempe- Temper^ 
rature  of  the  water,  whether  it  be  hot,  cold,  or  tepid.  Weture, 
mud  determine  whether  the  temperature  be  the  fame  during 

the  whole  year*  or  whether  it  depends  on  the  weather; 

whether 


NIVer* 


*3. 

I>ocai  foli¬ 
ation. 


*6 

Haiti  and 
friow  wa¬ 
fer; 


tV  A  t  [8 

whether  it  freezes  in  winter ;  if  hot,  whether,  when  allowed 
to  cool,  it  depofits  any  fediment,  and  lofes  it3  tafte  and 

The  local  fituation  of  the  water  mufl  alfo  be  taken 
into  review.  We  mull  confider  the  foil  through  which  it 
flows,  and  inquire  whether  there  be  mines  or  veins*  of  metals 
near,  or  any  kind  of  fubftance  which  water  can  diffolve. 

We  muft  alfo  inquire  whether  the  water  flows  in  equal  quan¬ 
tity  during  the  whole  year,  or  increafes  with  rain,  and  de- 
creafes  with  dry  weather  :  whether  it  is  ftagnant  or  flow¬ 
ing  ;  if  it  flows,  whether  it  flowsfwittly  or  (lowly  :  whe¬ 
ther  it  depolitS  any  fediment;  and  if  it  does,  of  wlvat  fort  it 
is,  whether  a  fait,  earth,  metal,  or  metallic  ochre  :  whether 
it  petrifies  bodies  thrown  into  it :  and  whether  there  be 
any  fulphur  to  be  found  near  it  in  a  fublimed  flate. 

It  is  alfo  proper  to  obferve  whether  it  be  hard  or  foft  ; 
whether  any  animalcules  live  or  vegetables  grow  in  it  ;  and 
whether  it  has  any  reputation  for  its  effeds  in  medicine. 
Water  may  be  divided  into  two  great  divifions,  frejh  and 

General di-/^  Frefh  water  may  be  divided  into  atmofphenc , 

vifion  of  Jlagnant,  and  running, . 

water.  Salt  .water  comprehends  moft  of  the  feas  on  the  globe,^ 

~5  hut  efpecially  thofe  of  the  torrid  and  the  greater  part  of 
Salt  water,  ^  temperate  zones.  It  contains  common  fait  in  great 
quantity,  fulphate  or  muriate  of  magnefia,  and  fulphate  of 
lime,  betides  a  great  quantity  of  putrid  matter  brought  into 
it  by  the  rivers,  or  produced  by  the  decompofition  of  the 
numerous  tribes  of  animals  which  live  and  die  in  it.  See 
Sea  and  SEA-Water . 

Atmofpheric  water  comprehends  rain  and  fnow  wa¬ 
ter.  Rain  is  the  water  which  is  evaporated  from  the  fea 
and  land,  diffolved  in  the  air,  and  afterwards  difeharged  on 
the  earth ;  it  ought  therefore  to  refemble  diftilled  water  in 
purity;  and  it  would  certainly  do  fo,  if  the  atmofpliere  did 
not  abound  with  vapours  and  exhalations  capable  of  being 
combined  with  it.  It  contains  a  fmall  quantity  of  fulphate 
t)f  lime,  together  with  a  very  fmall  portion  of  nitrous  acid. 
The  rain  that  drop's  from  the  tops  of  houfes  is  always  mixed 
with  foot.  Some  fhowers  have  contained  a  quantity  of  the 
pollen  of  flowers,  which  has  given  rife  to  the  ftories  of 
1  bowers  of  fulphur.  The  rain  which  falls  at  a  diftance  from 
towns,  or  after  a  long  trad  of  wet  weather,  is  pureft  ;  for 
the  atmofphere  is  then  in  fome  meafure  wafhed,  if  we  may 
life  the  expreftion,  from  all  heterogeneous  fuhftances. 
Snow  water  is  contaminated  with  the  fame  .fubftances  as^ 
rain  water.  When  newly  melted,  -it  is  deftitute  both  of 
common  air  and  of  fixed  air,  or  the  carbonic  acid.  .  It  is 
probably  from  the  want  ©f  thefe  that  fnow  water  is  injuri¬ 
ous  to  health. 

Stagnant  water  forms  a  lake  ;  and  when  a  great  quantity 
of  earth  is  diffufed  through  it,  it  forms  a  marfh.  I  he  water 
of  lakes  is  generally  very  pure  and  traniparent  ;  for  as  they 
are  not  fubjed  to  fo  much  agitation  as  ftreams,  the  fub¬ 
ftances  that  happen  to  fall  into  them  are  not  much  diffufed, 
but  foon  fnbfide  to  the  bottom.  Some  lakes  are  fait. 
Marfhes  are  much  more  impure.  They  are  generally  con¬ 
taminated  with  the  putrid  matter  produced  by  the  decom¬ 
pofition  of  animals  and  vegetables,  and  are  often  of  a  y el  - 
lowifh  or  brownifh  colour. 

g  ,  Running  water  comprehends  fpring  and  river  water.— 

river  wa-  Spring  water  is  the  rain  water,  which,  after  di {charging  it- 
felf  upon  the  earth,  and  being  imbibed  by  it,  again  lfTues 
out.  As  it  runs  below'  the  furface  through  different  fub¬ 
ftances,  it  carries  along  with  it  fuch  as  it  can  diffolve,  and 
is  therefore  not  fo  pure  as  rain  water.  It  often  contains 
falts,  earths,  or  metals. — Rivers  confift  of  a  colledion  of 
fprings,  and  generally  partake  of  the  foil  through  which 
they  pafs.  Rivers  which  run  through  great  towns  are  load* 
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ed  with  animal  and  vegetable  fubftances.  But  thofe  which  Water, 
run  at  a  diftance  from  town?  are  purer  than  nv:  ft  mu  r-  *<  ; 
becaufe,  as  they  run  with  more  rapidity,  and  to  a  0 relief 
diftance,  a  great  part  of  their  impurities  are  thus  v  'tiiv 
zed.  If  the  foil  be  foft  through  which  a  river  run  ,  it 
will  be  full  of  eaith  ;  but  if  hard  and  rocky,  the  water  is  ve¬ 
ry  clear  and  pure.  .  29 

Water  is  called  hard  when  it  does  not  diffolve  foap,  or  Hard  v  -v- 
boil  vegetables,  or  make  an  infufion  of  tea.  It  generally  ter, 
contains  fome  acid  combined  with  abforbent  eaith,  {or  which 
it  has  iefs  attradion  than  for  the  alkali  of  the  foap.  When 
foap  is  put  into  fuch  water,  its  alkali  is  immediately  attract¬ 
ed  by  the  acid  of  the  water,  the  foap  is  decompounded,  and 
the  oil  of  it  fwims  on  the  furface  of  the  water.  Water  is 
not  reckoned  hard  if  it  contains  lefs  than  ro  giains  of  ex¬ 
traneous  fubftnnces  in  the  pound  weight.  .  .  ,  30 

If  clie  acid  with  which  the  aoforbent  earth  is  united  oe  pjoW  cor„ 
the  carbonic,  the  water  may  be  puri bed  by  boiling.  But  reeled, 
in  order  to  make  it  agreeable  to  the  palate  after  the  calca¬ 
reous  earth  is  depotited,  it  ought  to  be  expofed  in  the  open 
air  in  broad  (hallow  veffels.  It  will  thus  recover  a  portion 
of  the  air  which  was  expelled  by  the  boiling.  But  if  the 
earth  be  fufpended  by  any  other  acid,  the  water  can  be  car- 
reded  by  the  addition  of  fome  fixed  alkali,  which  immedi¬ 
ately  joins  it  felt’  to  the  acid,  while  the  earth  is  depofited. 

A  folution  of  potato,  or  of  any  other  alkali,  may  be  poured 
into  the  water  till  it  ceafe  to  produce  any  turbid  appear¬ 
ance,  or  till  ho  more  is  precipitated.  f  he  water  muft 
then  be  decanted  from  the  fediment,  or  filtered  it  necef* 

fary*  ,  _  .31 

Having  now  mentioned  the  different  kinds  of  waters,  itrvo  rnc- 
will  be  next  proper  to  deferibe  the  moft  accurate  methods  thods  of 
of  analyzing  them.  Thefe  are  two,  by  precipitation  and^alyzmg 
evaporation.  Precipitants  ai e  fubftances  which,  being  thrown  precipiu, 
into  any  impure  water,  feparate  the  impurities,  and  throw lion> 
them  to  the  bottom  of  the  veffeh  Precipitation  is  the 
moft  expeditious  method  of  examining  waters  ;  but  it  does 
not  enable  us  to  form  fo  accurate  an  eftimate  as  is  often  ne- 
ccfTary  of  the  precife  quantity  of  extraneous  fubftances  con¬ 
tained  in  them.  #  W 

The  other  method  of  analyzing  water  is  by  evaporation,  And  by  e~ 
which  confifts  in  feparating  the  water  from  the  impurities,  vaporation. 
by  converting  the  water  into  (team,  and  cryftallizing  the 
falts  contained  in  it.  Both  thefe  methods  are  often  necef- 
fary  to  be  employed,  either  of  them  feparately  being  defec¬ 
tive.  A*s  the  precipitants  indicate  the  proper  method  ot 
conducting  the  evaporation,  it  will  be  proper,  before  vve  de¬ 
feribe  how  to  analyze  water  by  evaporation,  to  deferibe 
particularly  the  effede  produced  on  it  by  applying  different 
precipitants. 

Method  of  analyzing  Water  by  Precipitation . 

The  fubftances  hitherto  found  in  water  are,  common  at-Subftanccs 
mofpherical  air,  acids,  alkalis,  earths,  fulphurs,  and  metals.  5°“^^ 
Acids,  when  difengaged,  may  be  difeovered  by  turnfol111  " ^ 
or  fyrnp  of  violets  ;  and  when  combined  with  any  bafe,  they  pefts  fof 
may  be  deteded  by  the  nitrate  of  filver,  muriate  of  barytes, di-fcovenng 
and  lime-water.  Uncombined  alkalis  are  afcei tamed  by  them. 
Brazil  wood  and  turmeric  ;  in  combination  with  acid's,  they 
may  be  deteded  by  fpirit  of  wine.  Earths  are  precipitated 
by  the  acid  of  fugar  and  the  acetous  acid.  Sulphur  is  dif¬ 
eovered  by  the  mineral  acids  ;  and  metals  are  precipitated  by 
lime* water  and  tindure  of  galls.  .  #  ^  3? 

Moft  waters  contain  common  atmofpherical  air.  I1  ixed  Method  of 
air,  now-  called  carbonic  acid,  is  alfo  found  in  all  waters  in^V2^ 
quantity  from  T-J-5th  part  of  the  bulk  of  the  water  to 
bulk  equal  to  the  water  itfelf.  That  fome  fpecies  of  air  i$c .,mmonair 
contained  in  water,  is  evident  from  the  fmall  bubbles  which  and  carbo- 
5  K  2  may  uic  acid. 
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may  be  often  feen  to  rife  in  It  when  poured  Into  a  glafg. 
Thefe  bubbles  are  ftill  more  diftinguilhable  in  water  placed 
under  the  exhaufted  receiver  of  an  air-pump  ;  for  the  weight 
*of  the  atmofphere  being  removed,  the  water  expands  ;  and 
the  air  contained  in  its  mterfticcs  is  thus  let  loofe,  and  rifes 
to  the  furl  ace.  T.  he  air  may  alfo  be  feparated  from  water 
by  boiling,  and  may  be  eafily  colle&ed  by  a  proper  appara¬ 
tus.  Experiments  may  then  be  made  upon  it  to  determine 
its  fpecies  and  quantity. 

Carbonic  acid  is  known  to  be  contained  in  water  by  the 
difeoverirg  following  marks:  The  tafte  is  fomewhat  pungent,  acefcent, 
cooling,  and  very  agreeable.  The  fniell  is  fubtile  arid  pene¬ 
trating.  .  When  agitated,  it  emits  a  number  of  air-bubbles, 
which  give  it  the  appearance  of  brifknefs.  Thefe  are  the 
fenfible  appearances  which  aerated  water  exhibits ;  but 
there  are  lefts  which  chemiftry  furmfhes  much  more  deci- 
five. 

Prom  a  pigment  called  litmus  is  obtained  a  tin&ure  called 
the  tindurt  oj  turnfol,  The  litmus  is  wrapped  up  in  a  clean 
linen  cloth,  and  iteeped  in  diililled  water  5  the  water  loon 
affumes  a  blue  or  violet  colour,  and  is  then  fit  for  ufe. 
The  tin&ure  enables  the  chemift  to  di/cover  the  fmalleft 
particle  of  difen  gaged  acid;  for  a  few  drops  of  it  poured  into 
water  containing  an  acid  immediately  communicates  a  red 
•colour  to  the  whole  fluid. 

There  is  a  more  convenient  method  of  ufing  the  turnfol : 
The  faturated  tindhire  is  boiled  with  a  little  ftarch,  and  then 
a  piece  of  paper  is  dipped  "into  it,  fo  as  to  tinge  it  com¬ 
pletely.  Paper  thus  tinged,  when  dipped  into  water  con¬ 
taining  an  acid,  inftantly  receives  a  red  colour.  The  tinc¬ 
ture  is,  however,  a  more  delicate  and  fenfible  tefl  than  the 
tinged  paper  ;  for  water  faiurated  with  aeiial  acid  docs  not 
make  any  change  in  the  colour  of  the  paper  ;  yet  one  part 
of  aerated  water  gives  a  diflindl  red  to  50  parts  of  the  tinc- 

37  ture; 

And  of  col-  [The  method  of  colle&ing  and  afcertaininT  the  elaftic 
iedling  it,  fluids  contained  in  water  was  unknown  till  the* prefect  age. 

j.  he  eafieft  method  is  to  fill  a  veffel  terminating  in  a  narrow 
neck  with  aerated  water,  then  tie  to  the  neck  a  bladder 
from  which  all  the  air  has  been  carefully  fqueezed.  Let 
the  aerated  water  be  boiled  ;  the  elallic  fluid  is  then  ex¬ 
pelled,  and  afeends  into  the  bladder,  where  it  is  co Hefted. 
The  bladder  may  then  be  removed  from  the  veflel,  and  its 
mouth  tied  up. 

There  is  another  method,  which  is  much  more  accurate, 
for  determining  the  quantity  contained  in  any  quantity  of 
water  :  fill  a  bottle  or  letort  with  aerated  water,  and  let  a 
fioppei  be  put  into  its  mouth,  with  a  hole  in  it.  Let  one 
end  of  a  crooked  tube  be  inferted  into  the  hole  of  the  flop¬ 
pier,  fo  clofely  that  no  air  may  efcape  at  the  joining  ;  and 
let  the  other  end  of  the  tube  be  bent  upwards  into  an  in  * 
veited  veflel  full  of  mercury.  Fire  is  then  applied  to  the 
,  bottle  or  retort,  and  continued  till  the  water  boil.  'The 

heat  carries  off  the  air  which  is  conveyed  through  the  crook¬ 
ed  tube  into  the  inverted  veffel  of  mercury.  If  the  water 
be  kept  boiling  for  a  fliort  time,  the  whole  or  greater  part 
of  the  elaftic  fluid  will  be  expelled,  and  its  bulk  is  eflimated 
by  the  bulk  of  mercury  which  it  has  difplaced.  But  it  muff 
be  remembered,  that  the  elaftic  fluid  above  the  mercury  is 
m  a  flate  of  trreatpi*  dilatattrvn  t-v, ^  ^ _ _ _ 1  _*  c  •  • 
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lime-water.  THe  lime  will  immediately  abforb  the  carbo. 
me  acid,  and  form  calcareous  earth,  while  the  atmofpherical ' 
air  is  left  hehmd.  _ .i_.  1 


Water. 


*  - - -  Liic  uicujury  is 

.  itate  Oi  greater  dilatation  than  the  external  air,  for  it  is 
PrelItd  by, the  weight  of  the  atmofphere  ;  but,  as 

.  , re  obftrves,  it  is  only  charged  with  that  weight  di- 

mimfhed  by  the  column  of  mercury. 

/,n-l"fepn-  When  the  aerial  fluid  is  thus  colle&ed,  if  we  wifh  to  fe- 

I™,l‘l0mParatrC  thTe  carbon!‘c  Ecid  from  the  common  air,  the  procefs 
is  eaty  :  Let  the  aerial  fluid  be  feparated  from  the  mercury, 
while  the  external  air  is  carefully  excluded;  and  let  the  vef¬ 
lel  containing  it  be  inverted  into  another  veflel  contaim'ncr 

1 


common 
air. 
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air  is  left  behind.  L  he  calcareous  earth  may  then  be  weigh¬ 
ed  ;  and  the  carbonic  acid  being  afterwards  expelled,  the 
lofs  of  weight  will  give  the  quantity  of  carbonic  acid. 

The  only  other  acids  hitherto  found  in  water  befides  the  MttW  p 
carbonic,  are  the  fulphuric  and  muriatic  acids.  The  prefence diCcverinl 
ot  the  lulphuric  acid  is  molt  accurately  afeertained  by  the the  fulphu- 
muriate  of  batytes,  which  is  a  compound  of  the  muriatic  acidrk  acid> 
with  barytes  or  ponderous  earth.  Barytes  has  lo  ftrong  an 
attraction  for  the  fulphuric  acid,  that  it  feparates  it  from  all 
other  acids,  and  forms  with  it  a  compound  called  ponderous 
/par,  which  is  infoluble  in  water.  As  the  carbonate  of  al¬ 
kali,  or  an  aerated  alkali,  may  produce  a  muddinefs  and 
precipitation  refembling  the  effedts  ol  the  fulphuric  acid, 
it  is  isecefTary  to  add  to  it  a  few  drops  of  the  nitric  acid, 
which  will  diffolye  any  portion  of  barytes  precipitated  by 
the  aerated  alkali.  -  7 

The  muriatic  acid  may  be  eafily  diTcovered,  by  throwing Andmuri. 
into  the  water  impregnated  with  it  a  little  nitrate  of  filver  add. 

(a  compound  of  the  nitric  acid  with  filver).  If  there  be 
the  fmalleft  portion  of  muriatic  acid,  it  inftantly  frizes  the 
filver,  and  Is precipitated  along  with  it  in  the  appearance  of 
a  white  mucilage.  As  the  muriatic  acid  conftitutes  about 
one  fourth  of  the  muriate  of  filver,  we  may  eafily  determine 
its  quantity,  by  fubtia&ing  one-fourth  from  the  weight  of 
the  precipitate.  Along  with  the  nitrate  of  lilver  a  little  ni¬ 
tric  acid  fhould  be  added,  for  the  reafon  mentioned  in  the 
laft  experiment. 

Alkalis  are  known  to  exift  in  water  by  the  lixivious  or 
faltifh  tafte  which  they  communicate,  by  their  effervefcencelis  are  do* 
with  acids,  and  by  feveral  precipitanls.  te&ed. 

There  are  three  tefts  which  may  be  employed  for  difeo- 
vering  the  prefence  of  alkalis,  i.  Paper  tinged  blue  by 
the  tinfture  of  turnfol,  and  made  red  by  diftillcd  vinegar, 
recovers  its  blue  colour  when  dipped  into  water  containing 
an  alkali.  2.  The  watery  tin&ure  of  Brazil  wood  alfo 
ferves  to  difeover  alkalis.  It  may  either  be  ufed  in  the 
ftate  of  tinftuie,  or  a  piece  of  paper  may  be  tinged  with  it 
after  being  boiled  with  a  little  ftarch.  In  both  cafes  it  re¬ 
ceives  a  blue  colour  from  the  alkali.  One  grain  of  foda  dif- 
folved  iu  4295  grains  of  vyater  changes  the  colour  of  the 
tinged  paper  to  a  blue,  which,  though  delicate,  may  be  ea- 
flly  dillinguifhed.  3.  Watery  tin&ure  of  turmeric  is  chan¬ 
ged  to  a  brown  colour  by  alkalis.  Paper  tinged  with  this 
tin&ure  boiled  with  ftarch  is  alfo  affe&ed  in  the  lame  way. 

A  Angle  grain  of  foda  diffolved  in  859  grains  of  diftilled 
water  will  obfeure  the  yellow  colour  of  the  tinged  paper* 
and  turn  it  into  a  brown ifh  hue. 

Phe  tin&ure  of  Brazil  wood  is  remarkable  for  its  fenflbi- 
%  in  discovering  the  prefence  of  an  alkali.  The  tin&ure 
of  turmeric  is  much  flower  in  its  deciiion  ;  but  this  circum- 
(lance  enables  us,  with  fome  degree  of  accuracy,  to  eftimate 
the  quantity  of  alkali  contained.  The  turmeric,  too,  an- 
iwers  belt  when  there  is  occaflon  to  examine  an  alkaline  wa¬ 
ter  by  candle-light,  as  the  change  of  colour  which  it  produ¬ 
ces  is  eafily  diltinguilhable. —  Befides  thefe  tefts  now  men¬ 
tioned,  any  of  the  infufons  of  vegetables  which  are  moft  ea- 
lily  affe&ed  by  alkalis  may  be  ufed  with  fuccefs,  fuch  as 
flowers  of  mallows  and  fyrup  of  violets;  but  they  are  not  on 
all  occafions  fo  decifive*.  -  • 

After  being  aflured  of  the  prefence  of  an  alkali*  we  muft  Method  of 
next  determine  what  alkali  it  is.  The  alkalis  moft  COm-diiHj^uIlh* 
monly  found  in  water  are  the  mineral  and  volatile,  the  vege^  taa 
table  feldom  occurring.  The  mineral  alkali  is  combined  one  ano- 
with  the  carbonic,  fulphuric,  or  muriatic  acid  ;  the  volatile  t her. 
is  probably  communicated  by  putrid  animal  or  vegetable 
fubftances ;  and  the  vegetable  is  united  with  the  fulphuric 

or 
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Water,  or  muriatic  acid,  but  more  frequently  with  the  nitric  acid. 

_  y  r  i  jQergman  fays,  that  mercury,  diffolved  in  the  nitric  acid 
without  heat,  enables  us  to  diftinguifh  thefe  alkalis.  When 
a  little  of  this  folution  is  thrown  into  water,  if  a  yellowifh 
vhite  fubftance  is  precipitated,  we  may  conclude  that  a  cau- 
ilic  vegetable  alkali  is  prefent ;  if  the  precipitate  be.  white, 
there  is  vegetable  alkali  faturated  with  the  carbonic  acid. 

If  the  precipitate  be  firft  yellow,  and  afterwards  become 
white,  mineral  alkali  is  prefent  ;  and  if  it  be  of  a  greyifh 
black,  we  know  that  volatile  alkali  is  prefent. 

The  fpecies  of  alkali  may  be  more  eafily  afeertained,  by 
pouring  into  the  water  a  little  fulphuric  acid,  or,  what  Mor- 
vean  recommends  as  anfwering  the  purpofe  better,  a  little 
diftilled  vinegar,  which  with  potafh  forms  a  deliquefeent 
fait,  and  with  foda  a  foliated  cryftallizable  fait. 

The  earths  which  are  moflly  found  in  waters  are  lime 
prefenceof  and  magnefia.  If  any  other  earth  has  been  difeovered,  it 
earths  may  bas  been  by  fo  few  chemifls,  and  in  fuch  fmall  portions, 
bcdifcover-that  Jt  hag  been  little  attended  to  (c).  Lime  and  magnefia 
ld*  are  always  united  with  the  carbonic  or  fome  of  the  foflil 

acids.  The  carbonic  acid  is  eafily  expelled  by  boiling  the 
water,  and  the  earth  falls  to  the  bottom,  and  may  then 
be  eafily  examined  by  applying,  fulphuric  acid.  If  the 
,  earth  be  calcareous,  with  fulphuric  acid  it  forms  gypfum  ; 
if  it  be  magnefia,  Epfom  fait  is  produced  ;  and  if  it  be  clay, 
the  prodiuS.  is  alum. 

Scarcely  any  water  is  entirely  free  from  lime ;  even  the 
pureft  water,  after  handing  24  hours,  depofits  fome  faccha. 
rated  lime.  The  acid  of  fugar  is  one  of  the  mo  ft  ienfible 
tells  for  difeovering  it.  A  fmall  quantity  of  dillilled  water, 
in  which  there  is  diffolved  a  fingle  grain  of  pure  lime,  will 
become  muddy  if  the  fmalleft  quantity  of  the  acid  of  fugar 
be  thrown  in.-  The  prefence  of  calcareous  earth  may  alfo 
be  difeovered  by  employing  the  acetite  of  lead.  It  preci¬ 
pitates  the  earth  in  the  form  of  a  white  powder.  But  as 
fulphuric  acid  alfo  precipitates  the  acetite  of  lead,  to  make 
the  experiment  accurately,  it  is  neceffary  to  add  a  little  di- 
flilled  vinegar  to  the  precipitate,  and  if  it  conflft  of  calca¬ 
reous  earth,  it  will  be  immediately  diffolved  ;  but  if  it  be  a 
fulphate  of  lime,  the  vinegar  will  have  no  effe&  upon.it. — 
When  lime  or  magnefia  "is  diffolved  in  any  of  the  mineral 
acids,  it  may  be  detected  by  adding  a  little  carbonate  of 
potafh.  The  nature  of  the  earth  may  be  afterwards  eafily 
determined. 

Of  the  inflammable  bodies,  perhaps  none  has  been  found 
phurisdif-  diffolved  in  water  except  fulphur.  Sulphur  is  combined  ei- 
covcred.  ther  with  an  alkali  or  with  hydrogene,  forming  a  fulphuret 
of  hydrogene.  Sulphuric  or  hepatic  waters  are  eafily 
known  by  the  following  marks  :  1.  A  fetid  fmell,  which  is 
felt  in  approaching  the  fpring.  2.  The  taile  is  ilrong, 
fome  what  tweet,  not  unlike  that  of  putrid  eggs,  but.moie 
difagreeable.  3.  When  a  piece  of  filver  is  put  into  it,  it  be¬ 
comes  tarnifhed.  4.  But  the  nicefl  tell  is  a  mark  made  . on 
paper  with  the  cartarite  of  bifmuth  or  acetite  of  lead,  which 
becomes  black  when  expofed  to  the  vapour  of  the  hepatic 
water. 

When  wre  wifh  to  difeover  the  quantity  of  fulphur  which, 
is  diffolved  in  an  alkali,  it  may  be  precipitated  by  the  ful¬ 
phuric  or  muriatic  acid,  but  much  more  plentifully  by  the, 
nitric  acid.  To  render  the  experiment  fuccefslul,  it  is  ne- 
ceffary  that  the  mixture  fhould  be  heated-  When  the  nitric 
aeid  is  dropped’  in,  the  fulphureous  fmell  is  inltantly  diffi- 
pated,  the  water  grows  turbid,  and  a  white  fubtile  powder 
flowly  fubfides.  When  dried,,  it  is  found  to  be  genuine  fui- 
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phur.  When  the  water  contains  a  fxed  alkali,  the  acid  ^  Water.  ^ 
has  no  effedl  in  decompofing  the  fulphureous  water  till  the  v  "" 
alkali  be  faturated  ;  but  after  the  alkali  is  faturated,  the  he¬ 
patic  air  is  then  driven  off  by  the  acid,  and  the  fulphur  falls 
down.  .  <  46 

Sulphureous  water  may  eafily  be  formed  artificially  :  A  Method  of 
quantity  of  hepar  fulphuris,  confiding  of  equal  parts  of  ful-  making 
phur  and  potafh,  is  to  be  put  into  a  veffel  which  communi-^^0^^ 
cates  by  a  crooked  tube  with  an  inverted  glafs  filed  with  finally, 
water.  Sulphuric  acid  is  then  poured  into  the  veffel  contain¬ 
ing  hepar  fulphuris,  a  few  drops  at  a  time.  The  veffel  con¬ 
taining  the  acid  mud  communicate  with  the  vedel  contain¬ 
ing  the  hepar  fulphuris  by  a  tube,  that  while  the  acid  may 
be  poured  in  at  pleafure,  the  eladic  gas  which  iffues  from 
the  aftion  of  the"  acid  on  the  hepar  fulphuris  may  not  be 
diffipated,  but  may  pafs  into  the  inverted  glafs.  This  gas, 
if  a  candle  be  applied,  will  burn,  and  a  refiduum  of  fulphur 
of  a  whitidi  colour  remains.  The  water  in  the  inverted 
veffel  mud  be  frequently  agitated,  that  the  gas  may  be  ab- 
forbed.  ^  #  47 

The  metals  hitherto  found  diffolved  in  waters  are  two,  iron  How  iron 
and  copper.  The  former  occurs  often,  the  latter  rarely.  Iron^(lircover~ 
is  united  with  the  carbonic  or  fulphuric  acid,  and  may  ge-  ‘  * 
nerally  be  dete&ecl  by  a  greenifh  or  yellowifh  colour,  by  its 
inky  tafte,  by  an  ochre  which  it  depofits,  by  tinclure  of 
galls,  and  by  ftie  Pruflian  alkali.  Only  the  two  lad  of  thefe 
methods  require  any  defeription.  Spirit  of  wine  latuiated 
with  powdered  galls  precipitates  iron  flowly  ;  the  precipitate 
is  purple  when  the  quantity  of  iron  is  fnuil  5  but  when  the 
quantity  is  large,  it  is  black.  In  fome  cafes  indeed  iron  may¬ 
be  prelent  in  water  without  giving  a  dark  colour  to  the 
galls.  This  is  owing  to  a  fuperfluity  of  acid.  But  if  a 
lufficient  quantity  of  alkali  be  added  to  fatuvate  the  acid, 
the  black  colour  will  then  appear. — The  Prufflan  alkali  is 
prepared  from  four  parts  of  Pruflian  blue,  boiled  with  one 
part  of  alkali  in  a  fufficicnt  quantity  of  water.  The  clear 
liquor  mud  then  be  faturated  with  an  acid,  and  filtered,  that 
it  may  be  freed  from  the  fmall  portion  of  Pruflian  blue 
which  is  feparated.  A  fingle  drop  of  this  alkali  dropped 
into  water  containing  the  fulphate  of  iron  immediately 
forms  a  Pruflian.  blue.  In  making  experiments  with  tkij 
alkali,  it  is  proper  to  add  a  little  muriatic  acid.  "  4s? 

The  quantity  of  iron  contained  in  water  may  be  afeer-  And  its 
tained  with  confiderable  accuracy,  by  the  colour  communi-quantity 
cated  by  the  tinclure  of  galls  :  for  if  the  tindure  be  pour-  ccTUine  * 
ed  into  dillilled  water,  then  fmall  pieces  of  iron  may  be  add¬ 
ed,  till  the  liquor  has  acquired  the  colour  of  the  chalybeate 
water  ;  and  then  we  may  conclude,  that  the  quantity  of  iron 
contained  in  the  chalybeate  water  is  equal  to  the  artificial 
mixture,  if  the  colour  be  the  fame.  There  is  alfo  another- 
way  of  eftimating  the  quantity  of  iron.  When  precipita¬ 
ted,  let  the  refiduum  be  wafhed  in  pure  v/ater,  then  dried 
and  weighed.  Pour  upon,  it  one  of  the  mineral  acids,  and 
digefl  them  together,  and  after  pouring  it  off,  wafh  what 
remains  undiffolved  ;  then  dry  and  weigh  it  again,  and  from 
the  diminution  of  weight  colled  that  of  the  iron.  In  this 
experiment  the  acid  employed  ought  not  to  be  very  flrong» 
nor  gieat  in  quantity,  nor  ought  the  digeflion  to  be  conti¬ 
nued  long*,  for  if  the  refiduum  fhould  contain  any  feknite 
whiclf  is  foluble  by  acids,  the  felenite  might  feize  upon  a 
confiderable  portion  of  the  acid,  and  confcquently  the  expe¬ 
riment  be  inaccurate.  #  A  9 

Copper  is  fome  times  united  in  water  with  the  fulphuric  How  enp- 
acid.  It  is  difeovered  by  the  blue  colour  which  it  imparts!^ is^cteo* 

to  c  a* 


(c)  A  fmall  quantity  of  fllieeous  earth  was  found  by  Bergman  in  an  acidulous  fpring,  as  alfo  by  Dr  Bla  k  in  the 
Geyzer  fpring  in  Iceland.  Clay  may  alfo  be  often  found  in  waters-;  but  it  is  probably  only  diffufed,  not  chemically  diilolved* 
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Water.  to  the  water,  by  an  aeruginous  tufte,  and  by  theodire  which 
7  it  depofits.  It  may  alfo  be  dete&ed  by  throwing  into  the 
water  a  piece  of  polifhed  iron  5  the  copper  will  be  precipi¬ 
tated  upon  the  iron. 

Method  of  analyzing  IVater  hy  Evaporation , 

Ceneralcir-  Having  now  deferibed  the  methods  of  detecting  the  va- 
cumftauces  rIOU3  (ubdances  contained  in  water  by  precipitation,  we 
-tended  to  come  Rext  to  deferibe  how  they  are  difcoveied  by  evapo¬ 
ration. 

The  veffels  employed  in  evaporating  the  water  ought  to 
be  broad,  for  fluids  evaporate  more  quickly  in  proportion  to 
the  extent  of  the  furface.  It  earthen  veffela  can  be  found 
of  fo  clofe  a  texture  as  not  to  abforb  any  faline  matter,  they 
may  be  fafely  employed.  Iron  and  copper  veffels  are  improper, 
becaufe  they  arc  liable  to  be  corroded.  The  mod  conveni- 
ent  arc  thin  glafs  veffels,  which  may  without  danger  be  ex* 
pofed  to  a  ftrong  heat.  The  capacity  of  the  veiTels  de¬ 
pends  on  the  quantity  of  water  which  is  neceffary  for  the 
feveral  experiments.  The  quantity  of  water  may  be  fmali 
if  it  contain  a  large  proportion  cf  extraneous  matter.  The 
evaporation  fhould  be  flow  and  gentle.  The  veil'd  employ¬ 
ed  ought  to  have  a  cover  to  keep  out  dull ;  but  muft  have  a 
hole  feveral  inches  in  diameter,  that  the  vapours  may  ifTue 
out.  The  hole  fhould  not  be  opened  till  the  vapour  be  fo 
much  condenfed  as  to  ifTue  with  fuch  force  as  to  keep  the 
duft  from  falling  in. 

Order  in  Some  fubftances  require  more  water  to  difolve  them  than 
which  Tub-  others.  As  the  quantity  of  water  is  diminiihed  by  evapora- 
uftally  ap-  t'on»  ^ey  aPPcar  therefore  in  an  order  correfponding  to 
\  ear  while  their  different  degrees  of  folubility  ;  thofe  which  are  leaf! 
water  is  e-foluble  appearing  firft.  The  following  is  the  order  in  which 
vaporating.  they  are  difeovered:  Firft  carbonate  of  lime  and  carbonate  of 
iron,  then  gypfurn,  then  the  fulphate  of  potafh,  then  the  iul- 
phate  of  iron,  then  the  nitrate  of  potafh,  and  next'  in  order 
the  lulphate  of  copper;  afterwards  the  muriate  of  potafh, 
then  foda,  then  the  muriate  of  foda,  then  the  fulphate  of 
magnefia,  and  laftly  the  deliquelcent  falts.  Aerated  mag* 
nefia,  or  carbonate  of  magnefia,  is  not  feparated  all  at  once, 
but  continues  to  fall  during  the  whole  procefs.  This  order 
is  often  altered  by  the  fuperabundance  of  any  particular  lub- 
ftance. 

'I  he  different  fubllances  may'  be  feparated  as  they  fuccef- 
lively  appear  ;  but  it  is  better  to  continue  the  evaporation  to 
ireated  5  drynefs.  The  refiduum  fhould  be  carefully  colle&ed  and 
well  dried.  It  is  then  put  into  a  bottle,  and  alcohol  poured 
on  till  it  rife  an  inch  above  it.  The  bottle  fhould  then  be 
clofed  and  fhaken.  After  Handing  for  a  few  hours,  the  li¬ 
quor  may  be  filtered.  ^What  pafles  through  the  filter  is 
preierved  for  a  future  analyfis,-  and  what  remains  behind  has 
eight  times  its  weight  of  cold  diddled  water  poured  upon 
it  ;  the  mixture  is  then  fhaken,  allowed  to  Hand  for  fome 
time,  and  again  filtered.  What  was  diffolved  by  the  wa¬ 
ter  is  preferved  for  future  examination,  and  the  refiduum 
is  then  boiled  for  a  quarter  of  an  hour  in  fome  what  more 
than  four  or  five  hundred  times  its  weight  of  diddled  water, 
53  and  afterwards  filtered. 

When  it  Being  now  purified  by  alcohol,  cold  water  and  hot  wa- 
ftiows  a  ter,  the  refiduum  is  no  longer  foluble  in  alcohol  or  water. 

^  ***  fhow  a  brown  colour,  this  is  a  mark  that  iron  Is  con- 
be  expofed  tained  in  it.  To  afeertain  this  point,  it  may  be  expofed  for 
to  the  air. 
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fome  weeks  irf  an  open.  vefTd  to  the  rays  of  the  fun,  care  Ik- 
ing  taken  to  moiften  it  from  time  to  time.  By  the 
fure  to  the  air,  the  iron  will  imbibe  oxygene,  and  is  then 
tio  longer  foluble  in  vinegar.  The  refiduum  may  then 
be  weighed  ;  a  quantityof  aeetous  acid  or  diftillcd  vinegaracid  , 
is  then  to  be  poured  on  it,  and  the  mixture  to  be  digefted.to  be  p0Ur 
By  the  digeftion  the  acid  will  dilTolve  the  carbonate  of  limeed  uponit| 
and  magnefia,  if  there  be  any  in  the  refiduum.  What  the 
acid  has  not  diffolved  may  be  wafhed,  dried,  and  weighed, 
and  by  its  lofs  of  weight  it  may  eafiiy  be  determined  what 
the  acid  has  taken  up. 

The  matter  diflblved  by  the  acetous  acid  is  then  to  be  rhtn^be 
evaporated  to  drynefs.  It  may  be  determined  whether  it e Heated 
contains  calcareous  earth  or  magnefia  by  this  circumftance  - 10  drynefs 
if  it  confifl  of  calcareous  earth,  "it  continues  dry  in  a  moift ^  eXami‘ 
air ;  but  if  it  contain  magnefia,  it  is  deliquefeerit.  The  fame 
point  may  alfo  be  afcercained  by  the  fulphuric  acid.  This 
acid  added  to  calcareous  earth,  forms  gypfurn,  or  the  ful¬ 
phate  of  lime  ;  but  when  added  to  magnefia,  it  diftolves  it, 
forming  the  fulphate  of  magnefia  or  Eplom  lalt  ;  or  if  the 
refiduum  contain  both  lime  and  magnefia,  there  will  be  pro¬ 
duced  both  fulphate  oflime  and  fulphate  of  magnefia.  i  he 
precife  quantity  of  the  finiple  fubftances  contained  in  each 
may  be  known  by  weighing  the  compound,  and  remember¬ 
ing  that  100  parts  of  the  fulphate  oflime  contain  about  32 
of  pure  lime,  '46  of  fulphuric  acid,  and  22  of  water  (d)  ; 
and  xco  p'irts  of  the  fulphate  of  magnefia  contain  19  of 
pure  magnefia,  33  of  fulphuric  acid,  and  48  of  water  (e). 

That  matter  which  was  not  diffolved  by  the  acetous  acid 
is  either  iron  or  filex.  The  iron  is  foluble  by  muriatic  acid 
or  by  an  alkali.  The  portion  which  refills  the  a£lion  of  the 
muriatic  acid  is  filiceous  earth,  which  may  be  farther  exa¬ 
mined  by  the  blow-pipe ;  for  filiceous  earth,  when  added  to 
foda  in  a  date  of  fullon,  combines  with  it  with  a  violent  ef- 
fervefcence,  and  is  thus  changed  into  glafs. 

Having  now  fhown  how  to  examine  the  refidue  which 
was  infoluble  in  alcohol  and  water,  it  will  next  be  proper  to* 
deferibe  how  to  analyze  the  folutions  obtained  by  alcohol, 
cold  water,  and  hot  wrater. 

1.  The  folution  obtained  by  alcohol  contains  lime  andj3OVyt0 
magnefia,  combined  with  the  muriatic  acid  or  with  the  treat  the 
nitric  acid.  To  enable  us  to  diicover  the  nature  andf°‘ut!*on 
quantity  of  the  ingredients,  \-ve  evaporate  them  to  drynefs, 

and  then  pour  fulphuric  acid  on  the  refidue ;  the  fill-  0  9 

phuric  immediately  difplaces  the  other  acids,  and  unites 
with  the  bafe.  If  the  bafe  be  lime,  it  forms  a  fulphate  of 
Time  ;  if  it  be  magnefia,  it  produces  the  fulphate  of  mag- 

nefia-  .  .  .57 

2.  The  folution  obtained  by  cold  water  muft  be  examined  ^nd  the 

by  evaporation.  The  evaporation  ought  to  be  gentle,  that fohu ob* 
the  cryftals  may  affume  regular  forms.  The  cryftals,  astainec^y 
they  fiicceffively  appear,  are  then  to  be  placed  on  bibulous cc  d  waceri 
paper  and  dried  ;  but  not  fo  much  as  to  expel  any  of  the 
water  of  cryftallization.  The  fpecies  of  the  fait  thus  form¬ 
ed  may  be  diftinguifhed  by  the  tafte  and  fhape  of  the  cry¬ 
ftals.  But  that  they  may  be  diftingnifhed  with  accuracy, 
we  fhall  mention  other  methods  :  The  folution  obtained  by 
cold  water  may  contain  alkalis,  neutral  falt3,  falts  united 
with  eaiths,  falts  united  with  mfeta!s,,and  neutral  falts  com¬ 
bined  with  eaiths  or  metals. 

The  alkalis  can  eafiiy  be  dilcovered  by  the  methods 


(d)  The  proportions  given  above  are  Bergman’s  ;  but  Dr  Kirwan  eftimates  them  differently.  According  to  him,  100 
parts  of  the  fulphate  of  lime  contain  32  of  earth,  29,44  of  acid,  and  38,56  of  water.  When  well  dried,  it  loies  about 
24  of  water,  and  therefore  contains  42  of  earth,  39  of  acid,  and  19  of  water. 

(je)  According  to  Dr  Kirwan,  100  grains  of  the  fulphate  of  magnefia  perfe<flly  dry  contain  45,67  of  fulphuric  acid, 
56,54  of  pure  earth,  and  17,8.3  of  water.  In  cryftals  they  contain  23,75  of  acid,  19  of  earth,  and  57,25  of  water. 
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mentioned  above,  but  the  neutral  or  compound  fait®  will 
occafton  more  difficulty.  We  mud  firfh  determine  what 
the  acid  is,  and  with  what  bafe  it  is  united.  The  fulphuric 
acid  is  detedled  by  the  muriate  of  barytes,  as  defcribed 
above.  The  nitrous  acid,  when  prefent,  is  expelled  by 
the  iulphuric  acid,  and  may  be  eafily  dillinguiffied  by  its 
fmell  and  red  fumes.  It  will  be  made  dill  more  evident 
by  expofing  its  fumes  to  a  paper  moiftened  with  ammonia 
or  vt  la  ile  alkali.  The  muriatic  acid  is  eallly  detected  by 
expofing  the  fumes  of  it  to  a  paper  moiftened  with  water. 
This  acid  jnay  alfo  be  difcovered  by  the  nitrate  of  lilver. 

It  is  more  difficult  to  difcover  the  bafes  of  the  neutral 
falls  which  are  always  alkalis.  We  formerly  deicribed  the 
method  of  deteftiug  them  in  water  when  difengaged,  but 
we  have  now  to  .feparate  them  from  an  acid.  Potafh  may 
be  feparated  by  barytes,  foda  is  expelled  by  potafli,  and  am¬ 
monia  is  expelled  either  by  potafh  or  loda. 

We  have  mentioned  already  the  method  of  difcovering 
and  diftinguifhirig  the  earths  and  metals  diffolved  in  water  ; 
but  there  is  one  compound  which  is  extremely  difficult  to 
feparate,  viz.  foda  from  common  fait.  The  bell  method  for 
effecting  this  is  the  procefs  of  M.  Giapnetti  :  “  It  confifts 
(fays  M.  Fourcroy)  in  wafhing  the  mixed  fait  with  diliilled 
,  vinegar.  The  acid  diffolves  the  mild  foda  ;  the  mixture  is 
' dried,  and  wafhed  afrefh  with  fpirit  of  wine,  which  is  chan 


Cbemlflry, 

vol.  ii. 


58 

How  to 
treat  the 


ged  with  the  terra  foliata  mineralis,  without  touching  the 
marine  fait ;  the  fpirituous  folution  is  evaporated  to  dry- 
nefs,  and  the  refiduum  calcined  ;  the  vinegar  is  decompoltd 
and  burned  ;  we  have'  then  nothing  but  the  mineral  alkali, 
whofe  quantity  is  exa&ly  found.” 

3.  The  folution  obtained  by  boiling  water  contains  only 
felenite  or  gypfura.  This  may  be  feparated  in  ciyftals  by 
f /lution  ob-  evaporation  to  drynefs,  or  it  may  be  decompofed  by  an  al- 

s  tained  by 

boihngwa-  We  have  now  faid  every  thing  that  is  neceffary  refpec- 
59  ting  the  two  modes  of  analyzing  water  by  precipitation  and 
Fourcroy’s  evaporation  ;  but  as  a  difficulty  may  occur  to  the  unexperi- 
^n'rarlme*€Uced  chemid  refpe&ing  the  order  in  which  he  ought  to 
lyfis.0  a  proceed  in  making  his  experiments,  we  (hall  lay  before  our 
readers  the  method  recommended  by  M.  Fourcroy. 

,  He  firft  examines  the  fenfible  properties  of  the  water, 
the  tade,  colour,  weight,  &c.  and  then  pours  upon  four 
pounds  of  water  the  fame  weight,  of  lime-water.  If  no  pre¬ 
cipitate  falls  in  24  hours,  he  concludes  that' the  water  con¬ 
tains  no  difengaged  carbonic  acid,  nor  mild  fixed  alkali,  nor 
earthy  falls  with  bafe  of  aluminous  earth  or  magnefia,  nor 
metallic  ialts.  If  a  precipitate  be  indajilly  formed,  he  pro¬ 
ceeds  to  filter  the  liquid,  and  to  examine  the  chemical  qua¬ 
lities  of  the  precipitate.  If  it  has  no  tade,  if  it  is  infoluble 
in  water,  if  it  effervefees  with  acids,  and  if  it  forms  with 
fulphuric  acid  an  infipid  fait  almoft  infoluble  in  water,  he 
concludes  that  it  is  chalk,  and  that  the  lime-water  attra&ed 
Qnly  the  aerial  acid  difTolved  in  the  water.  On  the  contra¬ 
ry,  if  the  precipitate  be  not  copious,  if  it  colledls  (lowly,  if 
it  excites  no  effervefcence,  if  with  the  fulphuric  acid  it  firms 
a  bitter  fait,  it  is  magnefia  ;  but  if  with  the  fame  acid  it 
forms  a  fweetiffi  aftrjngent  fait,  it  is  aluminous  earth  or. 
clay.  Sometimes  it  may  be  a  comjpound  of  both. 

Being  now  examined  by  lime-water,  he-  pours  upon  it 
other  four  pounds  of  the  fame  water,  a  gros  or  two  (f)  of 
volatile  cauftic  alkali,  or  he  pafles  it  through  fome  alkaline 
gas  diiengaged  by  means  of  heat.  When  the  water  is  fatu- 
rated,  he  leaves  it  in  a  clofe  vedel  for  24  hours  ;  then 
if  a  precipitate  be  formed,  as  it  mud  contain  ialts,  with 
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iron,  magnefia,  or  aluminous  earth  for  its  bafe,  he  inveftl-  Water, 
gates  the  nature  of  it.  It  mud  be  obferved,  that  the  alka-  -■ 
line  gas  is  not  to  be  depended  upon  alone,  but  may  be  uied  » 
as  an  auxiliary. 

M.  Fourcroy  next  pours  into  a  certain  quantity  of  the 
water  under  examination  a  portion  of  caudic  mineral  alkali 
diffolved.  He  continues  to  pour  it  in  till  no  farther  mud- 
dinefs  is  produced,  a3  it  decompofes  the  falls  with  a  bafe  of 
aluminous  earth,  or  a  bafe  of  lime.  If  the  precipitate  re- 
fe rubles  in  form,  colour,  and  quantity,  that  which  is  yielded 
by  lime-water,  it  may  be  prelumed  that  the  water  contains 
no  calcareous  earth  ;  but  if  it  be  more  weighty,  copious, 
and  has  formed  more  quickly  than  the  precipitate  formed 
by  the  lime-water,  then  it  contains  lime  mixed  with  magne¬ 
fia  or  aluminous  eai'th.  If  the  precipitate  contain  any  iron, 
it  is  eafily  dete&ed  by  its  colour  and  tade. 

Thefe  obfervations  of  M.  Fourcroy  will  be  of  great  ufe 
to  the  young  chemid,  in  pointing  out  the  order  which  he 
may  follow  with  facility  and  advantage  in  the  analyfis  of 
waters  ;  and  after  he  has  formed  his  opinion  concerning  the 
ingredients  contained  in  the  water,  he  may  examine  the  truth 
of  it,  by  applying  the  particular  tells  which  have  already 
been  defcribed. 

In  the  account  which  we  have  given  of  the  method  of 
analyzing  waters,  the  chemical  reader  will  obferve,  that  we 
have  chiefly  followed  Bergman.  We  have  done  fo,  becaufe 
we  reckon  him  the  bed  writer  on  the  fubjedl,  and  becaufe 
we  have  been  more  anxious  to  dudy  truth  and  utility  than 
novelty.  We  ardently  wifh  that  fome  able  chemid  would 
exhibit  an  accurate'  and  eafy  mode  of  analyzing  earths, 
which  every  farmer  could  ptadlife  without  a  deep  knowledge 
of  chemidry.  Farmers  would  then  be  enabled  to  apply  the 
manures  proper  to  .particular  foils,  in  which  they  would  be 
much  affifled  by  Dr  Kirwan’s  valuable  Treatife  on  Manures. 

Under  the  tide  of  Mineral  Waters ,  we  have  given  an 
analyfis  of  the  mod  remarkable  waters  in  Europe.  (See  alfo 
Spa,  Seltzer,  Pyrmont,  and  the  names  of  other  celebra¬ 
ted  waters).  Thofe  who  wifh  for  more  information  concern¬ 
ing  the  mode  of  analyzing  water,  may  confult  Bergman's 
Chemical  EiTays,  Fourcroy’s  Ee&ures  on  Chemidry,  and 
the  different  books  referred  to  by  thefe  authors. 

Holy  Water,  which  is  made  ufe  of  in  the  church  of 
Rome,  as  alfo  by  the  Greeks,  and  by  the  other  Chridians 
of  the  Ead  of  all  denominations,  is  water  with  a  mixture 
of  fait,  blefled  by  a  pried  according  to  a  fet  form  of  bene¬ 
diction.  It  is  ufed  in  the  bleffing  of  perfons,  things,  and 
places  ;  and  is  likewife  confidered  as  a  ceremony  to  excite 
pious  thoughts  in  the  minds  of  the  faithful. 

The  pried,  in  bleffing  it,  firft,  in  the  name  of  God,  com¬ 
mands  the  devils  not  to  hurt  the  perfons  who  (h ail  be  fprink¬ 
led  with  it,  nor  to  abufe  the  things,  nor  difquiet  the  places, 
which  fhall  likewife  be  fo  fprinkled.  He  then  prays  that 
health,  fafety,  and  the  favour  of  heaven,  maybe  enjoyed 
by  fuch  perfons,  and  by  thofe  who  fhall  ufe  fuch  things, 
or  dwell  in  fuch  places.  Vedments,  veflels>  and  other  fuch 
things  that  are  fet  apart  for  divine  fervice,  are  fprinkled 
with  it.  It  is  fometimes  fprinkled  on  cattle,  with  an  in¬ 
tention  to  free  or  preferve  them  from  diabolical  enchant¬ 
ments;  and  in  fome  ritual  books  there  are  prayers  to  be  faid 
on  fuchfoccafious,  by  which  the  fafety  of  fuch  animals,  as 
being  a  temporal  bleffing  to  the  pofleflors,  is  begged  of 
God,  whofe  providential  care  is  extended  to  all  his  crea¬ 
tures.  T  he  hope  which  Catholics  entertain  of  obtaining 
fuch  good  effects  from  the  devout  ufe  of  holy  water,  is 

grounded 


(f)  A  gros  is  equal  to  39,0703  of  Engliffi  Troy  grains* 
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grounded  on  the  promife  made  to  believers  by  Chrift  (St 
Mark  xvi.  17.)*  and  on  the  general  efficacy  of  the  pray¬ 
ers  of  the  church  ;  the  petition  of  which  prayer?  God  is 
orten  pleafed  to  grant ;  though  foinetimes,  in  his  Provi¬ 
dence,  he  fees  it  not  expedient  to  do  fo.  That  fuch  effects 
have  been  produced  by  holy  water  in  a  remarkable  manner, 
1ms  been  afferted  by  many  authors  of  no  fmall  weight  ;  as, 
namely,  by  St  Epiphanius,  Haer.  30th  ;  St  Hierom,  in 
-the  Life  of  St  Hilarion  ;  Theodore t  Hijl.  EccL  lib.  v.  cap. 
21.  ;  Palladius,  Hift.  LauJ .  ;  Bede,  lib.  v.  cap.  4. 

As  a  ceremony  (fays  the  Catholic),  water  brings  to  our 
remembrance  our  baptifm ;  in  which,  by  water,  we  were 
cleanied  from  original  fin.  It  alfo  puts  us  in  mind  of  that 
purity  pf  conscience  which  we  ought  to  endeavour  always 
to  have,  but  efpecially  when  we  are  going  to  worfhip  our 
God.  The  fait,  which  is  put  into  the  water  to  preferve  it 
from  corrupting,  is  alfo  a  figure  of  divine  grace,  which 
preferves  our  fouls  from  the  corruption  of  fin ;  and  is  like- 
wife  an  emblem  of  that  wifdom  and  difcretion  which  ought 
to  feafcn  every  action  that  a  Chriftian  does,  and  every  word 
that  he  fays.  It  is  wont  to  be  bleffed  and  fprinkled  in 
churches  on  Sundays,  in  the  beginning  of  the  folemn  office. 
It  is  kept  in  veflels  at  the  doors  of  the  fame  churches,  that 
It  may  be  taken  by  the  faithful  as  they  enter  in.  It  is  alfo 
often  kept  in  private  houlee  and  chambers  (a). 
j  j Putrid  IV a  ter,  is  that  which  has  acquired  an  offenfive 
fmdl  and  tafle  by  the  putrefcence  of  animal  or  vegetable 
fubftances  contained  in  it.  It  is  in  the  higheft  degree  per¬ 
nicious  to  the  human  frame,  and  capable  of  bringing  on 
mortal  difeafes  even  by  its  fmell.  It  is  not  always  from  the 
apparent  muddinefs  of  waters  that  we  can  judge  of  their 
difpofition  to  putrefy  ;  fome  which  are  feemingly  very  pure 
being  more  apt  to  become  putrid  than  others  which  appear 
much  more  mixed  with  heterogeneous  matters.  Under  the 
article  Animalcule,  n°  33,  is  mentioned  a  fpecies  of  in- 
ie&s  which  have  the  property  of  making  water  ftink  to  an  in¬ 
credible  degree,  though  their  bulk  in  proportion  to  the  fluid 
.which  furrounds  them  is  lefs  than  that  of  one  to  a  million. 
Other  fubftances  no  doubt  there  are  which  have  the  fame 
property  ;  and  hence  almoft  all  water  which  is  confined  from 
the  air  is  apt  to  become  offenfive,  even  though  kept  in  glafs  or 
flone-ware  veffels.  Indeed  it  is  a  common  obfervation,  that 
water  keeps  much  longer  fweet  in  glafs- veffels,  or  in  thofe  of 
earthen  or  flone-ware,  than  in  thofe  of  wood,  where  it  is  ex¬ 
ceedingly  apt  to  putrefy.  Hence,  as  fhips  can  only  be  fupplied 
with  water  kept  in  wooden  calks,  failors  are  extremely  liable 
to  thole  diieafes  which  arife  from  putrid  water  ;  and  the  dif- 
covery  of  a  method  by  which  water  could  eafily  be  prevent¬ 
ed  from  becoming  putrid  at  fea  would  be  exceedingly  va¬ 
luable-  This  may  indeed  be  done  by  quicklime  ;  for  when 
water  is  impregnated  with  it,  all  putrefeent  matters  are 
cither  totally  deftroyed,  or  altered  in  fuch  a  manner  as  never 
to  be  capable  of  undergoing  the  putrefactive  fermentation 
again.  But  a  continued  ufe  of  lime-water  could  not  fail 
of  being  pernicious,  and  it  is  therefore  neceffary  to  throw 
down  the  lime;;  after  which  the  water  will  have  all  the 
purity  neceffary'  for  preserving  it  free  from  putrefaction. 
This  can  only  be  done  by  means  of  fixed  air;  and  mere 
expofure  in  broad  (hallow  veffels  to  the  atmofphere  would 
do  it  without  any  thing  elfe,  only  taking  caie  to  break  the 
cruft  which  formed  upon  it.  Two  methods,  however,  have 
been  thought  of  for  doing  this  with  more  expedition.  The 
one,  invented  by  Dr  Alfton,  is,  by  throwing  into  the  wa¬ 


ter  impregnated  with  lime  a  quantity  of  magnefh.  The  Water, 
lime  attracts  fixed  air  more  powerfully  than  magnefia  ;  in 
confequence  of  which  the  latter  parts  with  it  to  the  lime  : 
and  thus  becoming  infoluble,  falls  along  with  the  cauftic 
magnefia  to  the  bottom,  and  thus  leaves  the  water  perfectly 
pure.  Another  method  is  that  ©f  Mr  Henry,  who  pro- 
pofes  to  throw  down  the  lime  by  means  of  an  effervefeing 
mixture  of  oil  of  vitriol  and  chalk  put  down  to  the  bottom 
of  the  water-cafk.  His  apparatus  for  this  purpofc  is  as 
fimple  as  it  can  well  be  made,  though  it  is  hardly  probable 
that  failors  will  give  themfelves  the  trouble  of  ufing  it ;  and 
Dr  Alfton’s  fcheme  would  feem  better  calculated  for  them, 
were  it  not  for  the  expence  of  the  magnefia  ;  which  indeed 
is  the  only  objection  made  to  it  by  Mr  Henry.  Putrid 
water  may  be  reflored  and  made  potable  by  a  procefs  of 
the  fame  kind. 

Of  late  it  has  been  difeovered  that  charcoal  pofFeftes 
many  unexpected  properties,  and,  among  others,  that  of 
preferving  water  from  corruption,  and  of  purifying  it  after  it 
has  been  corrupted.  Mr  Lowitz,  whofe  experiments  on  char¬ 
coal  have  been  pnblifhed  in  Crelfs  Chemical  Journal,  lias 
turned  his  attention  to  this  fnbjeCt  in  a  memoir  read  to  the 
Economical  Society  of  Peterfburg.  He  found  that  the 
efteCt  of  charcoal  was  rendered  much  more  fpeedy  by  ufing 
along  with  it  fome  fulphuric  acid.  One  ounce  and  a  half 
of  charcoal  in  powder,  and  24  drops  of  concentrated  ful¬ 
phuric  acid  (oil  of  vitriol),  are  fufficient  to  purify  three 
pints  and  a  half  of  corrupted  water,  and  do  not  communi¬ 
cate  to  it  any  fenfible  acidity.  This  fmall  quantity  of  acid 
renders  it  unneceffary  to  ufe  more  than  a  third  part  of  the 
charcoal  powder  which  would  otherwife  be  wanted ;  and 
the  lefs  of  that  powder  is  employed,  the  lefs  is  the  quantity 
of  water  loft  by  the  operation,  which,  in  fea-voyages,  is  an 
objeCt  worthy  of  confideration.  In  proportion  to  the  quan¬ 
tity  of  acid  made  ufe  of,  the  quantity  of  charcoal  may  be 
diminifhed  or  augmented.  All  acids  produce  nearly  the  fame 
effeCls  :  neutral  falls  alfo,  particularly  nitre  and  fea-falt,  may 
be  ufed,  but  fulphuric  acid  is  preferable  to  any  of  thefe  5 
water  which  13  purified  by  means  of  this  acid  and  charcoal 
will  keep  a  longer  time  than  that  which  is  purified  by  char¬ 
coal  alone.  When  we  mean  to  purify  any  given  quantity* 
of  corrupted  water,  we  fhould  begin  by  adding  to  it  a s 
much  powder  of  charcoal  as  is  neceffary  to  deprive  it  en¬ 
tirely  of  its  bad  fmell.  To  afeertain  whether  that  quantity 
of  powdered  charcoal  was  fufficient  to  effect  the  clarifica¬ 
tion  ot  the  faid  water,  a  fmall  quantity  of  it  may  be  palled 
through  a  linen  bag,  two  or  three  inches  long  ;  if  the  wa¬ 
ter,  thus  filtrated,  ftill  has  a  turbid  appearance,  a  frefh  quan¬ 
tity  of  powdered  charcoal  muft  be  added,  till  it  is  become 
perfectly  clear  :  the  whole  of  the  water  may  then  be  palled 
through  a  filtering  bag,  the  fize  of  which  fhould  be  pro¬ 
portioned  to  the  quantity  of  water.  If  fulphuric  acid,  or 
any  other,  can  be  procured,  a  fmall  quantity  of  it  fliould 
be  added  to  the  water,  before  the  charcoal  powder. 

The  cleaning  of  the  calks  in  which  water  is  to  be  kept 
in  fea-voyages  fhould  never  be  negleCted  :  they  fhonld  be 
well  wafhed  with  hot  water  and  fand,  or  with  any  other 
fubftance  capable  of  removing  the  mucilaginous  particles, 
and  afterwards  a  quantity  of  charcoal  duft  fhould  be  em¬ 
ployed,  which  will  entirely  deprive  them  of  the  mufty  or 
putrid  fmell  they  may  have  contracted. — The  charcoal  ufed 
for  purifying  water  fhould  be  well  burnt,  and  afterward* 
beat  into  a  fine  powder. 

Sea* 


(a)  This  article  was  furniihed  by  an  eminent  divine  of  the  church  of  Rome,  to  whom  we  are  indebted  for  greatef 
favour*. 
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Sca-U'jrr. *.  See  Ska- Water. 

IVjTKR-Carts,  cnrriages  conftru£ted  Tor  the  purpofe  o 
materia  '  the  roads  for  feveral  miles  round  London  ;  a  pre¬ 
caution '  abfolutely  neceflary  near  the  metropolis,  where, 
from  fuch  a  vaft  daily  influx  of  carriages  and  hories,  the 
duft  would  otherwife  become  quite  infufferable  m  hot  dry 
weather.  Pumps  are  placed  at  proper  ditlances  to  iupply 
thde  carts. 

W ATFR-Ordeal.  See  Ordeal. 

Water,  among  jewellers,  is  properly  the  colour  or  lu.tre 
of  diamonds  and  pearls.  The  term,  though  left  propeny, 
is  fometimes  ufed  for  the  hue  or  colour  of  other  [tones. 

IVjSTK  r  -  Bellows.  See  Machines  fir  blowing  Air  into  tan- 

HACKS.  i  t 

Water  Cc/ours,  in  painting,  are  fuch  colours  as  are  only 
diluted  and  mixed  up  with  gum-water,  in  contraddunCtion 
to  oil  colours.  See  Colour- Making.  . 

IV at RR-Gangy  a  channel  cut  to  drain  a  place  by  carrying 
off  a  ftream  of  water. 

W ATRR-Hen.  See  Parra.  .  * ,  -  , 

Water- Line  of  a  Ship,  certain  horizontal  lines  fuppoied 
to  be  drawn  about  the  outfide  of  a  fhip’s  bottom,  clofe 
to  the  furface  of  the  water  in  which  {he  floats.  rl  hey  are 
accordingly  higher  or  lower  upon  the  bottom,  in  pro¬ 
portion  to’ 'the  depth  of  the  column  of  water  required  to 

float  her.  „  ,  . 

WATFR-Lcdged,  the  date  of  a  (hip  when,  by  receiving  a 
ereat  cumntity  of  water  into  the  hold,  by  leaking,  &c.  foe 
has  become  heavy  and  inaftme  upon  the  lea,  fo  as  to  yicU 
without  refinance  to  the  efforts  or  every  wave  rufhing  over 
her  decks.  As,  in  this  dangerous  fituation,  the  centre  or 
gravity  is  no  longer  fixed,  but  flu&uating  from  place  to 
place,  the  liability  of  the  fhip  is  utterly  loll :  {he  is  taere- 
fore  almoft.  totally  deprived  of  the  ufe  of  her  fails,  which 
would  operate  to  overfet  her,  or  prefs  the  head  under  water. 
Hence  there  is  no  refourcc  for  the  crew,  except  to  tree 
her  by  the  pumps,  or  to  abandon  her  by  the  boats  as  foon 

as  pc  iffible.  „  ,  , 

U'jrsK-Sail,  a  fmall  fail  fpread  occafionally  under  the 
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lower  ftudding-fail,  or  driver-boom,  m  a  tair  wind  and 
fmooth  fea. 

WjiTkR-Ouzel.  See  Turdits. 

Water- Spout,  an  extraordinary  meteor  confiding  ot  a 
large  mafi  of  water  collected  into  a  fort  of  column,  and 
moved  with  rapidity  along  the  furface  of  the  fea. 

The  heft  account  of  the  water-fpout  which  we  have  met 
with  is  in  the  Phil.  Tranf.  Abridged,  vol  viii.  as  obferved 
by  Mr  Jofeph  Harris,  May  21.  1 7  3  2,  about  funfet,  lat. 
*2°  50  N.  long.  9°E.  from  Cape  Florida. 

“When  fir  ft  we  faw  the  fpout  (lays  he),  it  was  who.e 
and  entire,  and  much  of  the  fhape  and  proportion  of  a 
f peaking  trumpet  ;  the  fmall  end  being  downwards,  and 
reaching  to  the  fea,  and  the  big  end  terminated  in  a  black 
thick  cloud.  The  fpout  itlelf  was  very  black,  and  the  move 
fo  the  higher  up.  It  feeraed  to  be  exactly  perpendicular 
to  the  horizon,  and  its  fides  perfectly  imooth,  without  the 
lead  niggedneis.  Where  it  fell  the  {pray  of  the  fea  rofe 
to  a  eonfiderable  height,  which  made  dome  what  the  ap¬ 
pearance  of  a  great  fmoke.  From  the  firft  dme  we  faw  it 
it  continued  whole  about  a  minute,  and  till  it  was  quite 
diflipated  about  three  minutes.  It  began  to  waile  from,  be¬ 
low*  and  fo  gradually  up,  while  the  upper  part  remained 
entire,  wichout  any  vifible  alteration,  till  at  laft  it  ended 
in  the  black  cloud  above  :  upon  which  there  (eemed  to  fall 
a  very  heavy  rain  in  that  neighbourhood. —  There  was  but 
little  wind,  and  the  {ky  eltewhere  was  pretty  ierened’ 

Water  {pouts  have  by  fome  been  fuppofed  to  be  merely 
eledhical  in  their  origin  ;  particularly;  by  Signior  Beccaria, 
Vol.  XVIII.  Part  II. 
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who  fupported  his  opinion  by  fome  experiments.  But  if  _ 
we  attend  to  the  fucceffive  phenomena  neceflary  to  confli-  " 
tute  a  complete  water-fpout  through  their  various  ftaaes, 
we  (hall  be  convinced,  that  recourfe  mud  be  had  to  fome 
other  principle  in  order  to  obtain  a  complete  folution.  * 
Dr  Franklin,  in  bis  Phyfical  and  Meteorological  Obfervl- 
tions,  fuppofes  a  water*  fpout  and  a  whirlwind  to  proceed 
from  the  fame  caufe  ;  their  only  difference  being,  that  the 
latter  paffes  over  the  land,  and  the  former  over  the  water. 
This  opinion  is  corroborated  by  M.  de  la  Pryme,  in  the 
Philofophical  Tranfaftions,  where  he  deferibes  two  fpouts 
obferved  at  different  times  in  Yorkfhire,  whole  appearances 
in  the  air  were  exadtly  like  tbofe  of  the  fpouts  at  iea,  and 
theit  e (Tafts  the  fame  as  thofe  of  real  whirlwinds. 

A  fluid  moving  from  all  points  horizontally,  towards  a 
centre,  muft  at  that  centre  either  mount  or  defeend.  If  a 
hole  be  opened  in  the  middle  of  the  bottom  ot  a  tub  filled 
with  water,  the  water  will  flow  from  all  fides  to  the  centre, 
and  there  defeend  in  a  whirl  :  but  air  flowing  on  or  near  the 
furface  of  land  or  water,  from  all  fides  towards  a  centre, 
muff  at  that  centre  afeend  ;  becaufe  the  land  or  water  wnl 
hinder  its  defeent. 

The  Do&or,  in  proceeding  to  explain  his  conceptions, 
begs  to  be  allowed  two  or  three  pofitions,  as  a  foundation 
for  his  hypothefis.  i.  That  the  lower  region  of  air  is  often 
more  heated,  and  fo  more  rarefied,  than  the  upper,  and  by 
confequence  fpecifically  lighter.  The  coldnefs  of  the  up. 
per  region  i6  manifefted  by  the  hail,  which  fometimes  al.s 
from  it  in  warm  weather.  2.  That  heated  air  may  be  very 
moift,  and  yet  the  moifture  fo  equally  diffufed  and  rarefied 
as  not  to  be  vifible  till  colder  air  mixes  with  it;  at  which 
time  it  condenfes  and  becomes  vifible.  Thus  our  breath, 
although  invifible  in  fummer,  becomes  vifible  in  winter. 

Thele  circumftances  being  gi anted,  lie  prefuppofes  a  trait 
of  land  or  fea,  of  about  6o  miles  in  extent,  unftieltered  by- 
clouds  and  uurefrefhed  by  the  wind,  during  a  lummerL 
day,  or  perhaps  for  feveral  days  without  intermiffion,  till  it 
becomes  violently  heated,  together  with  the  lower  region 
of  the  air  in  contaflE  with  it ;  fo  that  the  latter  becomes 
fpecifically  lighter  than  the  fuperincumbent  higher  re/ion  ot 
the  atmofpliere,  wherein  the  clouds  are  ufually  floated  :  he 
iuppofes  alfo  that  the  air  furrounding  this  ttaif  has  not  been 
fo  much  heated  dining  thofe  days,  and  therefore  lemams 
heavier.  The  coniequeuce  of  this,  he  conceives,  fhould  be, 
that  the  heated  lighter  air  (hould  afeend,  and  the  heavier 
defeend  ;  and  as  this  riling  cannot  operate  throughout  the 
whole  tract  at  once,  bccaule  that  would  leave  too  extenfive 
a  vacuum,  the  rifing  will  begin  preciiely  in  that  column 
which  happens  to  be  lighted  or  mod  rarefied  ;  and  the  warm 
air  will  flow  horizontally  from  all  parts  of.  this  column, 
where  the  feveral  currents  meeting,  and  joining  to  me, 
a  whirl  is  naturally  formed,  in  the  fame  manner  as  a  whirl 
is  formed  in  a  tub  of  water,  by  the  defending  fluid  re¬ 
ceding  from  all  fides  of  the  tub  towards  the  hole  in  the 
centre 
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And  as  the  feveral  currents  arrive  at  tins  central  rifing 
column,  with  a  confukrable  degree  of  horizontal  motion, 
they  cannot  fuddenly  change  it  to  a  vertic?.l  motion  ;  there¬ 
fore  as  they  gradually,  in  approaching  the  whirl,,  decline 
from  right  to  curve  or  circular  lines,  fo,  having  joined  the 
whirl,  they  afeend  by  a  fpiral  motion  :  in  the  fame  manner 
as  the  water  defeends  fpirally  through  the  hole  in  the  Vllb 

before  mentioned.  . 

Laftly,  as  the  lower  air  neareil  the  furface  is  more  rare¬ 
fied  by  the  heat  of  the  fun,  it  is  more  imprefled  by  the 
current  ot  the  furrounding  cold  and  heavy  air  which  is  to 
aTume  its  place,  and  consequently  its  motion  towards  the 
whirl  is  fwifteft,  and  fo  the  force  ©f. the,  lower  part  ot  the 
5  L  whirl 
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whirl  ftrongeft,  and  the  centrifugal  force  of  its  particles 
greatefl.  Hence  the  vacuum  which  indofes  the  axis  of  the 
whiil  fhould  be  greatefl  near  the  earth  or  fea,  and  diminifh 
gradually  as  it  approaches  the  region  of  the  clouds,  till  it 
ends  in  a  point. 

This  circle  is  of  various  diameters,  fbmetirr.es  very  large. 

If  the  vacuum  paffes  over  water,  the  water  may  rife  in 
a  body  or  column  therein  to  the  height  of  about  32  feet. 
This  whirl  of  air  may  be  as  invifibleas  the  air  itfelf,  though 
reaching  in  reality  from  the  water  to  the  region  of  coo!  air, 
in  which  onr  low  fnmmer  thunder-clouds  commonly  float ; 
but  it  will  foon  become  vifible  at  its  extremities.  The  agi¬ 
tation  of  the  water  under  the  whirling  of  the  circle,  and 
the  fw  el  ling  and  riling  of  the  water  in  the  commencement 
of  the  vacuum,  renders  it  vifible  below.  It  1$  perceived 
above  by  the  warm  air  hein  >  brought  up  to  the  cooler  re- 
gion,  where  its  moifture  begins  to  be  condenfed  by  the  cold 
into  thick  vapour,  and  is  then  fir (l  difeovered  at  the  highefl 
part,  which  being  now  cooled  condentes  what  rites  behind 
jt,  and  this  latter  ads  in  the  fame  manner  on  the  fucceeding 
body  ;  where,  by  the  cor.tad  of  the  vapours,  the  cold  ope¬ 
rates  fafler  in  a  right  line  downwards,  than  the  vapours 
themfelves  can  climb  in  a  fpiral  line  upwards  :  they  climb 
however  ;  and  as  by  continual  addition  they  grow  denfer, 
and  by  conl'equence  increafe  their  centrifugal  force,  and 
being  rifen  above  the  concentrating  currents  that  compofe 
tlie  whirl,  they  fly  off,  and  form  a  cloud. 

It  fee  ms  eafy  to  conceive,  how,  by  this  fucceflive  con- 
deniation  from  above,  the  fpout  appears  to  drop  or  defeend 
from  the  cloud,  although  the  materials  of  which  it  is  corn- 
pofed  are  all  the  while  amending.  The  condensation  of  the 
moifture  contained  in  fo  great  a  quantity  of  warm  air  as  may 
be  fuppofed  to  rife  in  a  fhort  time  in  this  prodig  ion  fly  ra¬ 
pid  whirl,  is  perhaps  fuflicient  to  form  a  great  extent  of 
cloud  ;  and  the  fri&ion  of  the  whirling  air  on  the  Tides  of 
the  column  may  detach  great  quantities  of  its  water,  dif- 
perfe  them  into  drops,  and  carry  them  up  in  the  fpiral  whirl 
mixed  with  the  air.  The  heavier  drops  may  indeed  fly  off, 
and  fall  into  a  mower  about  the  Ipout ;  but  much  of  it  will 
be  broken  into  vapour,  and  yet  remain  vifible. 

As  the  whirl  weakens,  the  tube  may  apparently  fepa- 
rate  in  the  middle  ;  the  column  of  water  fubflding,  the  fu- 
perior  condenfed  part  drawing  uo  to  the  cloud.  The  tube 
or  whirl  of  air  may  neverthelefs  remain  entire,  the  middle 
tonly  becoming  inviiible,  as  not  containing  any  vifible  matter. 

Dr  Hind  fay,  however,  in  fever  al  letters  publifhed  in  the 
Gentleman’s  Magazine,  has  controverted  this  theory  of  Dr 
Franklin,  and  endeavoured  to  prove,  that  water-fpouts  and 
whirlwinds  are  diftind  phenomena  ;  and  that  the  water 
which  forms  the  water-ipont,  does  not  afeend  from  the  fea, 
as  Dr  Franklin  fuppofes,  but  defeends  from  the  atmofohere. 
Our  limits  do  not  permit  us  to  infert  his  arguments*  here, 
but  they  may  be  feen  in  the  Gentleman’s  Magazine,  vo¬ 
lume  1?.  p.  559,  615  ;  vol.  liii.  p,  1025  ;  and  vol.  lv.  p. 
594.  We  cannot  avoid  obferving;  however,  that  he  treats 
Dr  Franklin  with  a  degree  of  afperity  to  which  he  is  by  no 
means  intitled,  and  that  his  arguments,  even  if  conclufive, 
prove  nothing  more  than  that  fome  water-ipouts  certainly 
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do  defeend;  wnlch  Dr  luanklin hardly  ever  ventured  io  deny.  Wa*ef 
l  here  are  fome  very  valuable  diflertations  011  this  fubied 
by  profeffor  Wilcke  of  Upfal. 

JVATRR.Works .  See  Water- Works  (a). 

IV a  ter  *  Works  for  entertainment.  See  Hydrost  itics, 
fed.  6. 

WATERFORD,  a  city  and  fea  port  of  Ireland,  in  a 
county  of  the  fame  name,  with  a  bilhop’s  fee.  It  is  the  fecond 
place  in  the  kingdom,  and  is  a  wealthy,  populous  city,  en¬ 
joying  many  ample  privileges.  The  fireets  are  narrow,  and 
the  air  is  not  very  healthy  ;  but  it  has  an  excellent  harbour* 
feated  as  well  for  trade  as  any  in  the  world,  and  fhips  of 
the  greatefl  burden  may  ride  at  the  quay.  It  Hands  on  the 
river  Sure,  8  miles  north  of  St  George’s  Channel,  26  fouth 
of  Kilkenny,  and  75  fouth  by  weft  of  Dublin.  W.  Lon  r* 

6.  54.  N.  Lut.  52.  18.  & 

Waterford,  a  county  of  Ireland,  46  miles  in  length* 
and  25  in  breadth;  bounded  on  the  fouth  by  St  George’s 
Channel  ;  on  the  weft  by  Cork';  on  the  north  by  the  river 
Sure,  which  fepa  rates  it  from  Tipperary  and  Kilkenny  ; 
and  on  the  eafl  by  Waterford  Haven,  which  parts  it  from 
We.\ford.  It  contains  71  parifhes,  and  lends  10  members 
to  parliament.  It  is  a  fine  country,  very  pleafant  and  rich, 
and  the  principal  place  is  of  the  fame  name. 

WATERING,  in  the  manufactures,  is  to  give  a  luflre 
to  fluffs,  &c.  by  wetting  them  lightly  with  gum-water,  and 
then  pa  fling  them  through  the  preis  or  calender  whether 
hot  or  cold.  The  gum-water  ought  to  be  pure,  thin,  and 
char,  other  wife  the  iolds  of  the  fluff  will  all  flick  together  ^ 
the  operation  mufl  alfo  be  performed  when  the  water  is  very 
hot,  that  it  may  penetrate. 

Watering  Meadows.  See  Meadows. 

WATER  LAND  (Dr  Daniel)  a  learned  Enplifh  di* 
vine  who  diftinguifhed  himfelt  greatly  in  theological  con- 
troyerfies,  was  born  in  1 683  at  Waftly  in  Lincolnfhire,  of 
which  place  his  father  was  redor.  He  had  his  academical 
learning  at  Magdalen  college,  Cambridge,  where  lie  drew 
up  a  uiehil  trad,  which  went  through  feveral  editions,  in- 
titled,  Advice  to  a  Tornig  Student,  with  a  Method  of  Study  for 
thejirf.  four  years.  In  1 7 13  he  became  matter  of  the  ccL 
lege,  was  foon  affer  appointed  chaplain  to  George  I.  and  in 
1720  preached  the  firfl  courfe  or  lednres  founded  by  lady 
Moyer  in  defence  of  our  Lord’s  divinity.  He  went  through 
feveral  promotions  ;  and  at  the  time  o^  his  death  in  1740, 
was  canon  of  Windfor,  archdeacon  of  Middkfcx,  and  vicar, 
of  Twickenham.  Befldes  his  controveriial  writings,  he 
publifhed  two  volumes  of  fermons. 

WATLING-street.  See  Way. 

WATSON  (Dr  Robert),  an  elegant  hiftorian,  was  born 
at  St  Andrew's,  in  Scotland,  about  the  year  1730.  He 
was  the  fon  of  an  apothecary  o-r  that  place,  who  was  alfo 
a  brewer.  Having  gone  through  the  ufual  courle  of  lan¬ 
guages  and  philofuphy  at  the  fchool  and  univerfity  of  his 
native  place,  and  alfo  entered  on  the  fludy  of  divinity,  3; 
defire  of  being  acquainted  with  a  larger  circle  of  literati, 
and  of  improving  himiclf  in  every  branch  of  knowledge, 
carried  him,  firfl  to  the  univerfity  of  Glalgow,  and  after- 
waids  to  that  of  Edinburgh.  The  period  of  theological 
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fA)  For  referring  this  article  from  the  word  Water  to  the  word  Works,  an  apology  is  due  to  the  Public  ;  and  the 
apology  which  we  have  to  offer,  we  are  perfuaded,  will  be  fuflafned.  It  is  this  :  The  gentleman  who  contributed  the  articles- 
Resistance  of  Fluids  and  Ri  ver,  promiled  to  furnifh  alfo  the  article  Water-  Works ;  but  ficknefs  has  hitherto  prevented 
him  from  fulfilling  that  promife.  We  trull,  however,  that  before  our  preffes  (hall  reach  to  the  word  Works,  he  may 
fce  able  to  fill  up.  the  /ketch  which  he  has  long  ago.  drawn  of  this  very  important  fubjed.  And  fuch  of  our  readers  as  caA* 
eflimate  the  merit  of  his  two  articles,  which  we  have  juft  mentioned,  will  not  blame  the  Editor  for  deviating  a  little  from 
alphabetical  order,  to  give  him  a  chance  of  iurnifhing  a  third  article,  to  which  thefe  two  are  fo  clofdy  related* 
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ftudtes  at  the  univerfitiee  of  Scotland  is  four  years  :  but 
during  that  period,  young  men  of  ingenious  minds  find 
fufficient  leiture  to  carry  on  and  advance  the  purfuits  of  ge¬ 
neral  knowledge.  Mr  Watfon-  purfued  his  Rudies  with  ar¬ 
dour.  Few  men  ever  fludied  more  conllantly.  It  was  a 
rule  with  him  to  ftudy  eight  hours  every  day ;  and  this  law 
he  obferved  during  the  whole  courfe  of  his  life.  An  ac¬ 
quaintance  with  the  polite  writers  of  England,  after  the 
union  of  the  two  kingdoms,  became  general  in  Scotland  ; 
and  in  Watford s  younger  years,  an  emulation  becran  to  pre¬ 
vail  of  writing  pure  and  elegant  Englifh.  Mr  Watlon  ap¬ 
plied  himfelf  with  great  induftry  to  the  principles  of  pluio- 
lophical  or  uiiiveilal  grammar;  and  by  a  combination  of 
thefe,  with  the  authority  of  the  bell  Englifh  writers,  formed 
a  courfe  or  le&ures  on  flyle  or  language.  He  proceeded 
to  the  itudy  of  rhetoric  or  eloquence  ;  the  principles  of 
which  he  endeavoured  to  trace  to  the  nature  of  the  human 
mind.  He  delivered  a  courfe  of  le&ures  in  Edinburgh  on 
thefe  fubje&s  ;  and  met  with  the  countenance,  approbation, 
and  friendfhipof  Lord  Karnes,  Mr  Hume,  with  othergnen  of 
genius  and  learning. 

At  this  time  lie  had  become  a  preacher  ;  and  a  vacancy 
having  happened  in  one  of  the  churches  of  St  Andrew’s,  he 
offered  hirr  felf  a  candidate  for  that  living,  but  was  difap- 
pointed.  Mr  Henry  Rymer,  who  then  taught  logic  in  St 
Salvador’s  College,  was  in  a  very  infirm  (late  of  health,  and 
entertained  thoughts  of  retiring  from  the  cares  and  emolu¬ 
ments  of  his  office,  to  live  upon  his  fmall  falary  or  ftipend. 
Mr  Watfon  underftanding  this,  purchafed,  for  not  a  great 
fum  of  money,  what,  in  ramiliar  phrai'eology,  may  be  called 
the  good-will  of  Mr  Rymer’s  place  ;  and,  wich  the  confent 
of  the  other  matters  of  St  Salvador’s,  was  appointed  profef- 
for  of  logic.  He  obtained  alfo  a  patent  from  the  crown, 
conttituting  him  profeffor  of  rhetoric  and  belles  lettres.  The 
fludy  of  logic,  in  St  Andrew’s,  as  in  moil  other  places,  was 
at  this  time  confined  to  fyllogifms,  modes,  and  figures.  Mr 
Watfon,  whofe  mind  had  been  opened  by  converlation,  and 
by  reading  the  writings  of  the  wits  that  had  be^un  to  flourilh 
in  the  Scotch  capital,  prepared  and  read  to  his  fludents  a 
courfe  of  metaphyfics  and  logics  on  the  mott  enlightened 
plan  ;  in  which  he  analyzed  the  powers  of  the  mind,  and 
entered  deeply  into  the  nature  of  the  different  fpecies  of 
evidence  of  truth  or  knowledge.  By  his  hiftory  of  Phi¬ 
lip  II.  Dr  Watfon  attained  in  his  lifetime  a  confiderable 
degree  of  celebrity  ;  and  his  hiftory  of  Philip  III.  published 
after  his  death,  has  added  to  his  fame.  Of  this  laft  pertorm- 
ance,  however,  he  has  only  completed  the  four  firft  books  ; 
the  two  laft  were  written  by  the  editor  of  his  manufeript,  at 
the  defire  of  the  guardians  ot  his  children. 

On  the  death  o:  principal  Tulideph,  Dr  Watfon,  through 
the  earl  of  Kinnouli,  was  appointed  his  fucceffor;  in  which 
ftation  he  lived  only  a  few  years.  He  married  a  lady  of 
lingular  beauty  and  virtue,  daughter  to  Mr  Shaw,  profeffor 
of  divinity  in  St  Maiy’s  college,  St  Andrew’s.  By  this  lady 
he  had  five  daughters,  who  furvived  him. 

WATTS  (Dr  Ifaac),  a  learned  and  eminent  diffenting 
ruinifter,  was  born  at  Southampton  in  1674,  of  parents  emi¬ 
nent  for  piety,  arul  confiderable  lufferersfor  confcience-fake. 
In  16 90  he  was  fent  up  to  London  for  academical  education 
under  the  tuition  of  the  Rev.  Mr  Thomas  Rowe  ;  and  in 
1696  was  himfelf  engaged  as  tutor  to  the  foil  of  Sir  John 
Hartopp,  bart.  at  Stoke  Newington.  He  began  to  preach 
in  1698,  and  met  with  general  acceptance;  and  after  offi¬ 
ciating  for  three  years  as  an  alfiftant  to  the  Rev.  Dr  Ifaac 
Chauncy,  he  fucceeded  in  his  paftoral  charge  in  1702,  and 
continued  to  prefide  over  that  church  as  long  as  he  lived. 
1  hough  his  whole  income  did  not  amount  to  a n  hundred  a- 
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year,  he  allotted  q;ie  third  of  it  to  the  poor.  He  died  in  Wave 
1748.  His  numerous  works  have  rendered  his  name  fa*  ^!| 
mous  among  people  of  every  denomination,  both  in  this  v  .  *— p 

and  other  countries,  and  they  have  been  tranflated  into  a  . 
variety  of  languages.  His  Lyric  Poems,  his  Pfalms  and 
Hymns,  and  his  divine  Songs  for  Children,  are  a  fufficient 
proof  of  his  poetical  talents,  and  have  had  an  amazing  num¬ 
ber  of  editions.  His  logic  and  pliilofophy  have  been  much 
admired.  He  alfo  wrote  works  upon  a  variety  of  other 
iubje&s,  and  printed  feveral  volumes  ol  his  fermons.  He 
was  admired  for  the  mildnefs  and  benevolence  of  his  dif- 
pofition  and  the  fweetnefs  of  his  manners.  After  hia 
death,  his  works  were  colledied,  and  publifhed  in  fix  vo¬ 
lumes  quarto. 

WAVE,  in  pliilofophy,  a  cavity  in  the  furrace  of  water, 
or  other  fluids,  with  an  elevation  afide  thereof. 

The  waves  of  the  iea  are  of  two  kinds,  natural  and  acci¬ 
dental.  d’lie  natural  waves  are  thofe  which  are  exa&ly  pro¬ 
portioned  in  fire  to  the  ftrength  of  the  wind,  whofe  blow- 
ing  gives  origin  to  them.  The  accidental  waves  are  thole 
occalioned  by  the  wind’s  reading  upon  itfelf  by  repercuffioa 
from  hills  and  mountains,  or  high  fhores,  and  by  the  wattling 
of  the  waves  themielves ;  otherwife  of  the  natural  kind, 
againll  rocks  and  ttioals :  all  thefe  cafes  give  the  waves  an 
elevation,  which  they  can  never  have  in  their  natural  flate. 

For  the  height  of  the  waves,  fee  Sea. 

Stilling  IV a  ms  by  means  oj  Oil,  See  Sea. 

WAVED,  in  heraldry,  is  faid  of  a  bordure,  or  any  ordi* 
nary  or  charge,  in  a  coat  of  arms,  having  its  outlines  inden¬ 
ted  in  manner  of  the  rifing  and  falling  of  waves  :  it  is  ufed 
to  denote,  that  the  firft  of  the  family  in  whofe  arms  it  (lands, 
acquired  its  honours  by  fea  fervice. 

WAVING,  in  the  fca- language,  is  the  making  figns  to  a 
veffel  to  come  near  or  keep  off. 

WAX,  ©r  Bees  IVa.x,  in  natural  hiftory,  a  firm  and  folid 
fubftance,  moderately  heavy,  and  of  a  fine  yellow  colour, 
formed  by  the  bees  from  the  pollen  of  flowers.  See  Apis. 

The  befl  fort  is  that  of  a  lively  yellow  colour,  and  an 
agreeable  fmell,  fomewhat  like  that  of  honey  -:  when  new, 
it  is  toughifh,  yet  eafy  to  break  ;  but  by  age  it  becomes 
harder  and  more  brittle,  lofes  its  fine  colour,  and  ia  a  great 
meafure  its  fmell. 

It  appears  that  wax  and  the  pollen  have  for  their  bafis  a 
fat  oil,  which  paffes  to  the  flate  of  refin  by  its  combination 
with  oxygene.  If  the  nitric  or  muriatic  acid  be  digeffed  Cbaptalt 
upon  fixed  oil  for  feveral  months,  it  paffes  to  a  flate  refem- 
bling  wax.  Wax,  by  repeated  diflillations,  affords  an  oil 
which  poffeffes  all  the  properties  of  volatile  oils.  It  is  reduced 
into  water  and  carbonic  acid  by  combuftion.  The  colour¬ 
ing  matter  of  wax  is  infoluble  in  water  and  in  alcohol. 

Fixed  alkalis  diffolve  wax,  and  render  it  foluble  in  water. 

It  is  this  faponaceous  folution  which  forms  the  punic  wax. 

It  may  be  ufed  as  the  balls  of  feveral  colours ;  and  may  be 
made  into  an  excellent  pafte  for  wafhing  the  hands.  Am¬ 
moniac  likewife  dilfolves  it ;  and  as  this  folvent  is  evapo- 
rable,  it  ought  to  be  preferred  when  it  is  propofed  to  ufe 
the  wax  as  a  varnifb. 

From  the  common  yellow  wax,  by  bleaching,  is  formed 
white-wax,  fometimes  called,  very  improperly,  virgin-wart. 

The  greater  the  furface  is  in  proportion  to  the  quantity, 
the  fooner  and  more  perfefilly  this  operation  is  performed. 

The  ufual  vray  is  to  melt  the  wax  in  hot  water  ;  when 
melted,  they  prefs  it  through  a  drainer  of  tolerable  fine 
linen,  and  pour  it  into  round  and  very  (hallow  moulds. 

When  hardened  by  cooling,  it  is  taken  out  and  expofed  to 
the  fun  and  air,  forinkling  it  now  and  then  with  water,  and 
often  turning  it :  by  1I113  means  it  foon  becomes  white. 

5  L  2  The 
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W..?,  Thfe  belt  fort  j8  0r  a  dear  and  almofl  t ran (parent  whitenefs, 
dry,  hard,  brittle,  and  of  an  agreeable  fmell,  like  that  of  the 
v  yellow  wax.  but  muck  weaker. 

The  common  yellow  wax  is  of  very  great  ufe  both  in 
medicine  and  in  many  of  the  arts  and  manufactures.  It  ln3 
been  fometimes  given  internally  in  dyfenteries  and  ero- 
rtons  of  the  intertines  ;  but  its  great  life  is  in  the  making 
ointments  and  pi  afters,  and'  the  greater  part  of  tliofe  of  the 
/hops  owe  their  confidence  to  it.  The  white  wax  is  alfo 
an  ingredient  in  fome  of  the  cer3te3  and  ointments  of  the 
/hops  ;  and  is  ufed  in  making  candles,  and  in  many  of  the 
nicer  arts  and  manufactures  where  wax  is  required. 

Sealing- fVjXy  or  Spnnifh-WAX ,  is  a  compotition  of  gum  lac, 
melted  and  prepared  with  refills,  and  coloured  with  fome 
fuitabl?  pigment. 

There  are  two  kinds  of  fcaling*  wax  in  ufe;  the  one  hard, 
intended  tor  Healing  letters,  and  other  fuch  purpofes  ;  the 
other  foft,  defigned  for  receiving  the  impreffions  of  feals  of 
office  to  charters  patents,  and  fuch  written  inflruments. 
The  befi  hard  red  fealing-wax  is  made  by  mixing  two 
parts  of  (hell-lac,  well  powdered,  and  refin  and  vermilion, 
powdered,  of  each  one  part,  and  melting  this  combined 
powder  over  a  gentle  fire  ;  and  when  the  ingredients  feein 
thoroughly  incorporated,  working  the  wax  into  flicks. 
Seed-lac  may  be  fub (limited  for  the  fhell-lac  ;  and  in  Head 
of  rdm,  boiled  Venice. turpentine  may  be  ufed,  A  coarfer, 
hard,  red  iealing-wax,  may  be  made,  by  mixing  two  parts 
of  refill,  and  of  fhell-lac,  or  vermilion  and  red-lead,  mixed  in 
the  proportion  of  one  part  of  the  vermilion  to  two  of  the 
red  lead,  of  each  one  part  ;  and  proceeding  as  in  the  former 
preparation.  For  a  cheaper  kind,  the  vermilion  may  be 
omitted,  and  the  {hell-lac  alfo,  for  very  coarfe  ufes.  Wax 
of  other  colours  is  made  by  fubflituting  other  colouring  mat¬ 
ters  for  vermilion,  as  verditer  for  bine,  ivory  black  for  black 
wax.  For  uncoloured,  foft  fealing-wax,  take  of  bees-vvax, 
one  pound  ;  of  turpentine,  three  ounces  ;  and  of  olive-oil, 
cue  ounce  ;  place  them  in  a  proper  vcffel  over  the  fire,  and 
let  them  boil  for  fome  time  ;  and  the  wax  will  be  then  fit 
to  be  formed  into  rolls  or  cakes  for  ufe.  For  red,  black, 
green,  blue,  yellow,  and  purple  foft  fealing-wax,  add  to  the 
preceding  comport tion  an  ounce  or  more  of  any  ingredients 
directed  above  for  colouring  the  hard  fealing-wax,  and  flir 
the  mafs  till  the  colouring  ingredients  be  incorporated  with 
the  wax. 

Wax- Work,  the  reprefentation  of  the  faces,  See.  of  per- 
fons  living  or  dead  ;  made  by  applying  plafler  of  Paris  in  a 
kind  of  paile,  and  thus  forming  a  mould  containing  the  exadl 
reprefentation  of  the  features.  Into  this  mould  melted  wax 
is  poured,  and  thus  a  kind  of  mafks  are  formed  ;  which  be¬ 
ing  painted  and  let  with  glafs  eyes,  and  the  figures  dreffed 
in  their  proper  habits,  they  bear  fuch  a  refemblance  that 
it  is  difficult  to  diflinguifh  between  the  copy  and  the  origi¬ 
nal. 

WAY,  a  paffage  or  road. 

The  Roman  ways  are  divided  into  confular,  praetorian, 
military,  and  public;  and,  of  thefe  we  have- four  remarkable 
ones  in  England:  the  fir  ft,  Watling-flreet,  or  Watheling- 
lireet,  leading  from  Dover  to  London,  Dunflable,  Toncefler, 
Atterflon,  and  the  Severn,  extending  as  far  as  Anglefea  in- 
Wales.  P he  fecond,  called  Hihenild  or  Ikenild-jlreet ,  Ilretches 
from  Southampton  over  the  river  Ills  at  Newbridge;  thence 
by  Camden  and  Litchfield  ;  then  partes  the  Derwent  near 
Derby,  and  ends  at  Tinm6uth.  The  third,  called  Foffe-<wayy 
becaufe  in  fome  places  it  was  never  perfected,  but  lies  as  a 
large  ditch,  leads  from  Cornwall  through  Devonfhire,  by 
Tethbury,  near  Stow  in  the  Wolds  ;  and  belide  Coventry 
to.  Leicefter,  Newark,  and  fo  to  Lincoln.  The  fourth, 
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called  Erming  of  Ermimge-jlreet ,  Extends  from  St  David's,  Way 
in  Wales,  to  Southampton.  ;  \\%  .  ! 

Way  Covert ,  Gmg,  Hitch.  See  Covert  Way ,  Gang,  See .  ^ 

Way  of  a  Ship ,  is  fometimes  the  fame  as  her  rake,  or  run 
forward  or  backward  :  but  this  term  is  moil  commonly  un¬ 
derflood  of  her  failing. 

Way -Leaves ,  in  the  coalbufinefs.  See  Coaler y,  \i°  g. 

Right  of  Ways,  inlaw.  This  may  be  grounded  on  a 
fpcclal  permirtion  ;  as  when  the  owner  of  the  land  grants  to 
another  a  liberty  of  parting  over  his  grounds,  to  go  to 
church,  to  market,  or  the  like:  in  which  cafe  the  girt  or 
grant  is  particular,  and  confined  to  the  grantee  alone  ;  it 
dies  with  the  perfon  ;  and  if  the  grantee  leaves  the  country, 
he  cannot  affign  over  his  right  to  any  other;  nor  can  he 
jurtify  taking  another  perfon  in  his  company.  A  way  may 
be  alfo  by  prefer-iption ;  as  if  all  the  owners  and  occupiers 
of  fuch  a  farm  have  immemorially  ufed  to  crofs  another's 
ground  ;  for  this  immemorial  ufage  fuppofes  an  original 
grant,  whereby  a  right  of  way  thus  appurtenant  to  land  may 
clearly  be  created.  A  right  of  way  may  alfo  an fe  by  a£t 
and  operation  of  law ;  for  if  a  man  grants  me  a  piece  of 
ground  in  the  middle  of  his  field,  he  at  the  fame  time  ta¬ 
citly  and  impliedly  gives  me  a  way  to  come  at  it ;  and  I 
may  crofs  his  land  for  that  purpofe  withouc  trefpafs. 

For  when  the  law  doth  give  any  thing  to  one,  it  giveth 
impliedly  whatfoever  is  necertary  for  enjoying  the  fame. 

By  the  law  of  the  twelve  tables  at  Rome,  where  a  man  had 
the  right  of  way  over  another's  land,  and  the  road  was  out 
of  repair,  he  who  had  the  light  of  way  might  go  over  any 
part  of  the  land  he  pleafed  :  which  was  the  eflablifhed  rule 
in  public  as  well  as  private  ways.  i\nd  the  law  of  Eng¬ 
land,  in  both  cafes,  feems  to  correfpond  with  the  Roman. 
WAYFARING  Tree.  See  Viburnum. 

WAYWODE,  is  properly  a  title  given  the  governors  of 
the  chief  places  in  the  dominions  of  the  czar  of  Mufcovy. 

The  palatines,  or  governors  of  provinces  in  Poland,  alio  bear 
the  quality  o"  waywor'es,  or  ‘waiwods.  The  Poles  like  wife  call 
the  princes  of  Wallachia  and  Moldavia  <zviyew/Jes  ;  as  efteem- 
ing  them  no  other  than  on  the  foot  of  governors  ;  pretend¬ 
ing  that  Wallachia  and  Moldavia  are  provinces  of  Poland. 
Everywhere  t-lfe  tliefe  are  called  hofpodars .  Du  Cange 
fays,  that  the  name  waywode  is  ufed  in -Dalmatia,  Croatia, 
and  Hungary,  for  a  general  of  an  army  :  and  LeuncLvius, 
in  his  Panders  of  Turkey,  tells  us,  it  uiually  rtgnifies  cap¬ 
tain  or  commander . 

WEANING,  putting  a  child  away  from  the  breart,  and 
bringing  it  to  ufe  common  food. 

WEAR,  or  Weer,  a  great  flank  or  dam  in  a  river,  fit¬ 
ted  for  the  taking  of  fifh,  or  for  conveying  the  ftream  to  a- 
mill.  New  wears  are  not  to  be  made,  or  others  altered,  to  the 
nuifance  of  the  public,  under  a  certain  penalty.  See  River. 

WEARING,  or  Veering,  in  feamanfhip.  See  Sea¬ 
manship,  Vol.  XVII.  p.  219. 

WEASEL,  in  zoology.  See  Mustela. 

WEATHER  denotes  the  flate  of  the  atm ofphere  with, 
regard  to  heat  and  cold,  wind,  rain,  and  other  meteors. 

The  phenomena  of  the  weather  inuft  have  at  ail  times  at¬ 
tracted  much  of  the  attention  of  mankind,  becaufe  their  fub- 
fiftence  and  their  comfort  in  a  great  meafure  depended 
upon  them.  It  was  not  till  the  feventeenth  century,  how¬ 
ever,  that  any  confiderable  progrefs  was  made  in  invefliga- 
ting  the  laws  of  meteorology.  How  defirous  foever  the 
ancients  might  have  been  to  acquire  an  accurate  knowledge 
of  this  fcience,  their  want  of  proper  inflruments  entirely  pre¬ 
cluded  them  from  cultivating  it.  By  the  difeovery  of  the 
barometer  and  thermometer  in  the  laft  century,  and  the  in¬ 
vention  of  accurate  electrometers  and  hygrometers  in  the 
4  p  refen  t* 
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Worker,  prefent,  this  ddfc&  is  novr  pretty  well fuppVred  ;  and  philo- 
u-v—  fo pliers  are  enabled  to  nuke  meteorological  oblervutions  with 
cafe  and  accuracy.  Accordingly  a  very  great  number  of 
fuch  obfervations  have  been  collected,  which  have  been  ar¬ 
ranged  and  examined  from  time  to  time  by  ingenious  men, 
and  confequences  deduced  from  them,  on  which  feveral  dif¬ 
ferent  theories  of  the  weather  have  been  built.  But  meteo¬ 
rology  is  a  fcience  fo  exceedingly  difficult,  that,  notwith- 
ftanding  the  united  exertions  ol  forne  of  tlie  firil  philofo- 
♦  phers  of  the  age,  the  phenomena  of  the  weather  are^llill 
very  far  from  being  completely  under  Hood  ;  nor  can  we 
expert  to  fee  the  veil  removed,  till  accurate  tables  of  obfer¬ 
vations  have  been  obtained  from  every  part  of  the  world,  till 
the  atmofphere  has  been  more  completely  analyfed,  and  the 
chemical  changes  which  take  place  in  it  afeertained.  From 
the  meteorological  fads,  however,  which  are  already  known, 
we  fhall  draw  up  the  beft  account  of  the  weather  we  can. 
We  fhall  treat  of  the  different  phenomena  in  the  following 
order — heat  and  cold,  wind,  rain,  thunder,  alterations  in  the 
,  gravity  of  the  atmofphere. 

Of  Heat  I.  Though  there  is  a  confiderable  difference  in  every  part 
and  Cold.  Qf  tpe  WOrld  between  the  temperature  of  the  atmofphere  in 
fum me r  and  in  winter  ;  though  in  the  fame  feafon  the  tem¬ 
perature  of  almoil  every  day,  and  even  every  hour,  differs  from 
that  which  precedes  and  follows  it  ;  though  the  heat  varies 
continually  in  the  moll  irregular  and  feemmgly  capricious 
manner — If  ill  there  is  a  certain  mean  temperature  in  every  cli¬ 
mate,  which  the  atmofphere  has  always  a  tendency  to  ob- 
ferve,  and  which  it  neither  exceeds  nor  comes  (hurt  of  be-- 
yond  a  certain  number  of  degrees.  What  this  temperature  is, 
maybe  known  by  taking  the  mean  of  tables  of  obfervations 
kept  for  a  number  of  years;  and  our  knowledge  of  it  mull  be 
the  more  accurate  the  greater  the  number  of  obfervations  is. 
The  mean  annual  temperature  is  greateff  at  the  equator 
(or  at  lead  a  degree  01  two  on  the  north  fide  of  it),  and  it 
%  diminiff.es  gradually  towards  the  poles,  where  it  is  leaft. 
Method  of  This  diminution  takes  place  in  arithmetical  progrefiion,  or, 
difeovtiing  to  ipC.,k  more  propeily,  the  annual  temperature  of  all  the 
the  mean  iat;lucles  are  arithmetical  means  between  the  mean  annual 
temperature  of  the  equator  and  the  pole.  This  was  hr  If 
difeovered  %  by  Mr  Mayer  ;  and  by  means  of  an  equation 
which  he  founded  on  it,  but  rendered  confidtrably.  plainer 
and  iimpler,  Mr  Kirwan  has  calculated-  the  mean  annual 
temperature  of.  every  degree  of  latitude  between  the  equator 
and  the  pole.  He  proceeded  011  the  f-  How  ng  principle. 
Let  the  mean  annual  heat  at  the  equator  be  m  and  at  the 
pole  m — n;  put  for  any  other  latitude  ;  the  mean  annual 
temperature  of  that  latitude  will  be  m-—  n  X  tin.  If 

therefore  the  tempeiature  of  any  two  latitudes  be  known, 
the  value  of  m  and  n  may  be  found.  Now  the  temperature 
of  north  iat.  400  has  been  found  by  the  bell  obfervations 
to  be  62,1°,  and  that  o i  lat.  50°,  52,9°.  ^  iquare  of 

the  fine  of  40°  is  nearly  0,419,  and  the  fquare  of  the  fine 
of  50°  is  nearly  0,586.  Therefore 

m  —  0,41  n  ~  62,1  and 
m  —  0,58  n  zz  52,9  ;  therefore 
62,1  4-0,41  71^52,9  -1-058/?,  as  each  of 
them,  from  the  twofirll  equations,  is  equal  to  w.  From 
this  laft  equation  the  value  of  n  is  found  to  be  53  nearly  ; 
and  rn  is  nearly  equal  to  84.  The  mean  temperature^ of 
the  equator  therefore  is  84°,  and  that  of  the  pole  310.  To 
find  the  mean  temperature  for  every  othe:  latitude,  we  have 
only  to  find  88  arithmetical  means  between  84  and  31, 
In  this  manner  Mr  Kirwan  calculated  the  following  tabic® 
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Table  of  the  Mean  Annual  Temperature  of  the  Standard  S :• 
tuat iotiy  in  every  Ldhtude , 


Weather* 


annual 
ttmpejV 
ture  of 
every 
place. 


Lat. 

Temper 

Lat 

Lemper  \ 

Lat 

Temper. 

9° 

3B 

6l 

+.3-5 

3  2 

69,1 

89 

31,04 

60 

44-3 

3 1 

69,9 

88 

3MO 

59 

45-09 

3° 

7°>7 

8? 

58 

45. » 

29 

7 1)5 

86 

31,2  • 

57 

46,7 

28 

7 2  >3 

85 

3 1»4 

5^ 

47-5 

27 

7  2>8 

84 

3 1  >5 

55 

4  "-4 

26 

73)B 

*3 

3 1  >7 

54 

49>2 

25 

74)5 

82 

32> 

53 

50,2 

24 

754 

81 

32,2 

5  2 

51-1 

23 

75)9 

.  80 

32)6 

5i 

5  2-4 

22 

7  6,5 

79 

32>9 

5° 

5  2>9 

2 1 

77)2 

7* 

33»2 

49 

S  3»« 

20 

77>S 

7? 

33>7 

48 

54-7 

19 

78>3 

76 

34) 1 

47 

55>6 

18 

7«)9 

75 

3  4  >5 

46 

5M 

17 

79)1 

74 

3B 

45 

57-5 

x6 

79,9 

.73 

35)5 

44 

j8>4 

1 5 

8. ,4 

72 

36, 

43 

i9>4 

H 

>0,8 

71 

36>6 

4  2 

60,3 

13 

8l-3 

70 

37)2 

4l. 

6  ,2 

12 

81,7 

69 

37>8 

40 

62, 

1  1 

82, 

63 

38>4 

39 

6.3- 

1  10 

82,3 

67 

39)1 

38 

65,9 

9 

82,7 

66 

39)7 

37 

64.8 

3 

82,9 

6s 

4°)4 

36 

a5>7 

7 

83,2 

64 

4L2 

35 

66,6 

6 

83>4 

63 

4*)9 

34 

67,4 

!  5 

83-6 

62 

42)7 

33 

68,3 

0 

84, 

J 


This  table,  however,  only  anfwers  for  the  temperature  of  fa  the 
the  aim*  Iphcre  of  the  ocean,  it  was  calculated  for  that^^' 
'part  of  the  Atlantic  ocean  which  lies  between  the  80th 
decree  of  northern  and  the  45th  of  fouthem  la  itnde,  and 
extends  well  wards  as  far  as  the  GulMtream,  and  to  w  ithin 
a  few  leagues. ot  the  coait  of  America  ;  and  lor  all  that  part 
of  the  Pacific  ocean  reaching  from  lat.  4p  north  to  lat.  40° 
fouth,  from  the  2Cth  to  the  /75th  degree  of  longitude  eafl 
of  London.  This  part  or  the  ocean  Mr  Kir  warn  calls  the 
jiandard ;  the  red  of  the  ocean  is  fubjedt  to  anomalies  which 
w  ill  be  afterwards  mentioned.  4 

M  Kirwan  has  alio  calculated  the  mean  monthly  term  And  alfo 
perature  of  the  ftandarci  ocean  The  principles  on  which  die  mean 

he  went  were  thefe  :  The  mean  temperature  of  April  feems  J 
to  approach  very  nearly  to  the  mean  annual  temperature ;  ture# 
and  as  far  as  heat  depends  on  the  a&ion  of  the  folar  rays, 
the  mean  heat  of  every  month  is  as  the  mean  altitude  of  the 
fun,  or  rather  as  the  fine  of  the  Inn’s  altitude.  Tne  mean 
heat  of  April,  therefore,  and  the  fine  of  the  fun’s  altitude 
being  given,  the  mean  heat  of  May  is  found  in  this  manner: 

As  the  line  of  the  fun’s  mean  altitude  in  April  is  to  the  mean 
heat  of  April,  fo  is  the  fine  of  the  tun’s-  mean  altitude  in 
May  to  the  mean,  heat  of  May.  In  the  lame  manner  the 
mean  heats  of  June,  July,  and  Augult,  are  found  ;  but  the 
rule  would  give  the  temperature  o*  the  iucceedtng  months 
too  low,  becaufe  it  does  not  takv  in  the  heat  derived  from 
the  earth,  which  poffiefTt-  a  degiee  of  heat  nearly  equal  to 
the  mean  annual  temperature.  Tlie  real  temperature  of. 

thefe 
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Table  of  the  Monthly  Mean  Temperature  of  the  Standard  from  lat .  8o°  to  lot.  10*. 


'  Lat. 

0 

0 

CO 

79° 

78° 

77° 

76“ 

75° 

74° 

73° 

72* 

71° 

70° 

690 

68 » 

67* 

'66° 

65° 

<4° 

63° 

62°, 

61^ 

60 

59° 

j8'< 

57° 

Jan. 

2  2, 

22, s 

23> 

23,5 

24» 

24,5 

2  St 

25,5 

26, 

26,5 

27> 

27,5 

27,5 

28, 

28, 

28, 

29, 

30* 

31* 

32* 

33* 

34* 

35, 

36,  . 

Feb. 

23, 

23> 

23*5 

2  4* 

24,5 

-5, 

25>5 

26, 

26,5 

2  7* 

27>5 

28, 

28, 

28,5 

29» 

30* 

3*. 

32, 

33, 

34* 

35, 

36, 

37. 

38, 

Mar. 

27* 

27>5 

28, 

28,5 

29> 

29’5 

30* 

1°*5 

3L 

3M 

32, 

32,5 

33* 

33*5 

34. 

35. 

36. 

37, 

38, 

39* 

40, 

4L 

42, 

43* 

x^pr 

32,6 

32,  9 

33, 2 

33.7 

34,i 

34,5 

35* 

35.5 

3*5, 

36,6 

37-2 

37,8 

38.4 

39,i 

39.7 

40,4 

41.2 

4L9 

42,7 

13,5 

44*3 

45, °< 

)  45*^ 

46,7 

May 

3<5.5 

36,5 

37. 

37.5 

3^» 

38>5 

39, 

39.5 

40, 

40,5 

4L 

4r*5 

42, 

42*5 

43* 

44, 

4iL 

46, 

47, 

48, 

49* 

5c, 

5L 

52, 

June 

51* 

5** 

5L5 

52» 

52> 

52, 

5?,  5 

53* 

53*5 

54> 

54, 

54,5 

54,5 

54,5 

S5. 

55* 

55,5 

55,5 

56, 

s<s. 

56,5 

57, 

57* 

July 

5°* 

5°* 

S°>3 

5L 

5L 

SL 

5L5 

5  2* 

52>5 

53* 

53.5 

53,5 

53.5 

54, 

54.5 

54,5 

35* 

55, 

IS, 5 

55,5 

56, 

56,5 

57. 

57,5 

Au  g. 

39  >5 

40, 

4*> 

41.5 

42, 

42,5 

43, 

43.5 

44* 

44*5 

45* 

45,5 

46, 

47* 

48. 

48,5 

49* 

50, 

m 

52, 

53, 

54* 

55. 

56, 

Sept. 

33  >5 

34, 

34.5 

35* 

35,5 

3& 

3<>»5 

37* 

38. 

3  ® » 5 

39. 

39.5 

4°, 

4L 

42, 

43, 

44* 

45, 

46, 

47» 

48, 

49* 

50, 

Sh 

oa. 

28,5 

29» 

29>5 

3°. 

30,5 

3*. 

31.5 

3  2* 

3V5 

33. 

33*5 

34. 

34* 

35* 

367 

37. 

37,5 

38, 

39, 

40* 

4L 

42, 

43* 

44* 

Nov. 

23> 

23>5 

24> 

24>5 

25, 

25>5 

26, 

2  6,5 

27, 

27>5 

28, 

28,5 

29> 

30, 

31. 

32. 

3  2> 5 

33* 

34, 

35* 

36, 

37, 

38, 

39* 

Dec. 

22,5 

23> 

23>5 

24* 

24.  S 

25. 

2S>5 

26, 

•26,5 

27, 

27>5 

28, 

28, 

29» 

3°. 

30,5 

3J» 

3L 

32, 

33* 

34, 

<5* 

36, 

37, 

Lat. 

56° 

33° 

54° 

53u 

52° 

S'° 

50° 

49° 

+8° 

47“ 

46° 

45° 

+4^ 

43° 

f42° 

4i° 

40° 

39° 

38° 

„  _c 

37 

3  6° 

35& 

34Q 

33* 

Jan. 

37» 

38, 

39, 

40, 

4L 

42> 

42*5 

+2,5 

43. 

43,5 

44, 

44,5 

45. 

45.5 

46. 

4*5,5 

49*5 

51, 

52, 

53*5 

55» 

16,5 

39*5 

63> 

Feb. 

39. 

4°* 

41* 

42, 

43, 

44* 

44.5 

44,5 

45, 

45*5 

46, 

46,5 

47* 

48, 

49* 

jo, 

53* 

5<S,5 

58, 

60, 

or, 

62, 

63, 

64>5 

Mar. 

44* 

45, 

46, 

48. 

49, 

5°. 

50,5 

5L 

S2>5 

53. 

53.5 

54»5 

55,5 

>6,5 

58,5 

59>5 

60, 

60,5 

61, 

62, 

63. 

64,  ( 

55* 

66,5 

Apr. 

47*5 

48,4 

49,2 

50,2 

ji.j 

52»4 

52,9 

53.8 

54*7 

55.6 

56>4 

57*5 

58,4 

S9>4 

60,3 

61,2 

62,1 

63, 

63.9 

64,8 

55,7 

66,6  ( 

>7,4 

68,3 

May 

53» 

54, 

55, 

56, 

57. 

58. 

58,5' 

59. 

60, 

6l, 

62, 

64, 

65. 

66, 

<57, 

68, 

69, 

7c, 

7  °*5 

71, 

7L5  ; 

72. 

72,5 

June 

17»5 

58, 

.•8,5 

59. 

59, 

60, 

61, 

62, 

63, 

64, 

65. 

66, 

67, 

68, 

69,. 

70, 

70,5 

7L 

7L 

7L 

7L5 

7«,5 : 

72, 

72,5 

July 

si 

S9> 

60, 

6x, 

!S 

63, 

63>5 

64, 

65,  , 

66, 

67,  1 

68, 

69, 

69,5 

7°. 

7°, 

7L 

7h 

i 

72, 

72, 

72,5 

72,5  ; 

72,5 

7 

2*  ; 

Aug. 

S7> 

J8, 

59# 

60, 

61, 

62, 

63.5 

64. 

«J.  ' 

66, 

67,  1 

58,  1 

59, 

59.5 

70, 

70, 

7L 

7L 

72, 

72, 

72*5 

72,1 ; 

72>5 

72,5 

Sept. 

32, 

S3. 

>4* 

55, 

57 

57. 

58,5 

59* 

60, 

61, 

62,  < 

53.  < 

54. 

')69  < 

58, 

59,5 

70,5 

71, 

71,5 

72, 

72>5 

72,5 1 

'2,5 

72>5 

oa. 

45» 

4^ 

47. 

48, 

49, 

50, 

50.5 

5L 

52, 

S3. 

54, 

55.  1 

>6.  : 

17.  . 

s8,  : 

19,  « 

5c, 

61,  1 

62, 

63, 

H* 

65,  * 

16, 

67,5 

Nov. 

40, 

4'. 

42, 

43. 

44,5 

46, 

46,3 

47* 

48,  . 

49. 

5  0,  < 

P»  1 

>2,  1 

13.  : 

>4*  ' 

15,  . 

16, 

17, 

58, 

59,  * 

5o,  < 

5j,  6 

63, 

Dec. 

38, 

39. 

|o, 

4L 

42> 

44* 

44.S 

45*  - 

0,  . 

47. 

48,  . 

f9>  1 

)Of  ! 

)».  ! 

52*  . 

53*  i 

>4*  j 

55> 

56*  . 

17,  ! 

>8, 

19,  c 

io, 

6i, 
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Lat. 

32° 

3*° 

30°  ' 

290  |28° 

:7°  ' 

26°  I 

*5° 

24°  1 

*3° 

2  2° 

21° 

20° 

<9°  1 

180  j 

•7° 

160 

»JU 

*3° 

12° 

ii° 

IOq 

Jan. 

63. 

«3. 

63.5 

53>5 

63.5 

r>4* 

64,5 

6;,  5 

67* 

68, 

69. 

7 l* 

72* 

1 

7M  ' 

73. 

73*5 

74* 

74*5 

75. 

?6, 

7  6,5 

77. 

77.5 

Feb. 

66, 

67* 

63,5 

68,; 

69,5 

69,1 

7°>5 

7** 

72. 

72, 

72.5 

74* 

75* 

76, 

7*5,5 

77. 

77*5 

78, 

78,5 

79. 

79.5 

79*8 

80, 

Mar. 

'•7.5 

68,5 

69,5 

7  £> 

72, 

72.5 

73* 

73.5 

74.5 175» 

75>5 

7  6* 

77. 

77.5 

73, 

79* 

79.5 

80, 

So, 8 

8l, 

81, 5 

81,8 

Apr. 

59,1 

69,9 

7^7 

7 1>5 

77*3 

72,3 

23>8 

74*5 

75*4 

75*9 

76,5 

77*2 

77.8 

78,3 

78.9 

79.4 

79.9 

80.4 

80,8 

81,3 

81,7 

82, 

82,3 

May 

73. 

?3> 

7  3*5 

74*5 

75*5 

76, 

7  6,J 

77*5 

78, 

7*>5 

80, 

So,  5 

81, 

81,5 

82, 

82,5 

33. 

83. 

33.5 

f>4> 

84, 

*4*3 

Jane 

73. 

73> 

7  3  »5 

74*5 

1 5*  5 

7  6, 

76.5 

7«, 

78,5 

79. 

79-5 

80, 

So, 5 

81,5 

82, 

*2*5 

83. 

J3-5 

83,8 

84. 

84.3 

84,0 

84,8 

July 

73- 

73* 

73*5 

7  4*5 

75  A 

76, 

7*5.5 

73, 

78,5 

T9* 

79*5 

80, 

So,y 

3i,y 

82, 

82,5 

83. 

33.5 

83.8 

1 .  ... 

84, 

84.3 

84,6 

84,8 

Aug. 

73* 

73* 

73*5  ' 

74*5 

7  5 

76, 

76.5 

73, 

78,5 

79* 

79*5 

80, 

80,5 

S 1  >5 

82, 

82,5 

83. 

45 

33,8 

84,  ; 

P4.3 

84,6 

04,8 

Sept. 

73. 

73. 

73*5 

74>  , 

75*5 

7 6> 

7*5,5 

77.5 

73, 

78,5 

79. 

79*5 

80, 

81, 

81,; 

82, 

82,5 

33* 

83. 

33.5 

j84» 

84.3 

*4,6 

0&. 

6^,5 

1^9*5 

7°>5 

1  > 

72>5 

72*$ 

73. 

73.5 

74.5 

75. 

7.5-5 

77* 

7*> 

79. 

80, 

81, 

81,5 

82, 

82,5 

83. 

83.5 

83,8 

84, 

Nov. 

64.5 

jss.s 

66,5 

68, 

69, 

69,5 

7i.5 

72> 

73*5 

74* 

74.5 

75* 

75*5 

76. 

77. 

78, 

78,5 

79* 

79.5 

80, 

80, J 

8c, 8 

81, 

Dec. 

62,5 

63.5 

!64,5 

66, 

67, 

67.5 

58,  y 

69.7 

7<M 

7  r> 

7 1  >5 

72, 

72,5 

73* 

74. 

1 

75. 

75.5 

76* 

76,5 

|77» 

77*5 

i _ 

7  8* 

78,5 

1  — 

if  the 
place. 


From  this  table  it  appears,  that  January  is  the  coldeft 
month  in  every  latitude,  and  that  July  is  the  war  melt  month 
in  all  latitudes  above  48°.  In  lower  latitudes.  Au^uff 
is  generally  warmed.  The  difference  between  the  lioteft 
and  coldelt  months  increases  in  proportion  to  the  diffanpe 
from  the  equator.  Every  habitable  latitude  enjoys  a  mean 
heat  of  60'  for  at  lead  two  months  ;  this  heat  Items  n.eccf- 
fary  for  the  production  of  corn.  Within  ten  decrees  of  the 
poles  the  temperatures  differ  very  little,  neither  do  they 
differ  much  within  ten  degrees  of  the  equator  ;  the  tem¬ 
perature  of  different  years  differ  very  little  near  the  equator, 
but  they  differ  more  and  more  as  the  latitudes  approach  the 
5  Pc!es; 

The  mean  The  temperature  of  the  earth  at  the  level  of  the  fea  is 
rureof a”  ^  ^afne  vv*th  t^at  t^e  ffandard  ocean;  but  this  tempera- 
la  d  varies  ture  gradually  diminifhes  as  we  afeend  above  that  level  till, 
with  at  a  certain  height,  we  arrive  at  the  region  of  perpetual 
the  height  congelation.  This  region  varies  in  height  according  to  the 
latitude  of  the  place  ;  it  is  higheff  at  the  equator,  and  de- 
feends  gradually  nearer  the  earth  as  we  approach  the  poles. 
It  varies  alfo  according  to  the  feafon,  bein  r  higheff  in  f'um- 
mer  and  lowed  in  winter.  M.  Bouguer  found  the  cold  oh 
the  top  of  Pinch inca,  one  of  the  Andes,  to  extend  from 
feyen  to  nine  degrees  beiovv  the  freezing  point  every  morn¬ 
ing  immediately  before  fun  rife  He  concluded,  therefore, 
that  the  mean  height  of  the  term  of  congelation  (the  place 
where  it  firff  freezes  during  fome  part  of  the  day  all  the 
year  round)  between  the  tropics  was  15,577  feet  above 
the  level  of  the  lea  ;  but  in  lat.  2$  J  he  placed  it  in  fummer 
at  the  height  of  1  3,440  feet.  Now,  if  we  take  the  dif¬ 
ference  between  the  temperature  of  the  equator  and  the 
freezing  point,  it  is  evident  that  it  will  bear  the  fame  pro¬ 
portion  to  the  term  of  con  relation  at  the  equator  that  the 
difference  between  the  mean  temperature  of  any  other  de¬ 
gree  of  latitude  and  the  freezing  point  bears  to  the  term  of 
congelation  in  that  latitude.  Thus  the  mean  heat  of  the 
equator  being  84°,  the  difference  between  it  and  32  is  52  ; 
the  mean  heat  of  lat.  28°  is  72.3  ,  the  difference  between 
which  arid  32  is  40.3  :  Thpn  52  :  15-77  :  :  40.3  :  12072. 
In  this  manner  Mr  Kirwan  calculated  the  following  table. 


Mean  height 

Mean  height 

of  the 

of  the 

Term  of 

Term  of 

Congelation. 

Congelation- 

Lat. 

Feet. 

Lat. 

Fee  r. 

O 

15577 

45 

7658 

5 

1 5457 

5° 

6260 

10 

35007 

55 

4912 

l5 

34498 

60 

3684 

20 

I37i9 

65 

2516 

2  5 

1303° 

1° 

1557 

30 

11592 

75 

748 

35 

10664 

.  80 

120 

40 

9016 

elevation 

of  a  country  above  the 

level  of  the 

^ceeds  at  a  greater  rate  than  fix  feet  per  mile,  we  muff,  ae-?f  finding 
cording  to  Tr  Kirwan  *,  ior  every  200  feet,  of  elevation 


temperature  of  the  ffandard  in. 
If  the  elevation  be  ' 


at  the  rate  Latitudes > 

page  43. 


dimmifh  the  annual 
latitude  as  follows. 

6  fee t  per  mile  j  of  a  degree 

7  feet  -  y 

13  feet  -  t4q 

15  or  upwards  i 

According  to  him  J  alfo,  for  every  50  miles  diffance  fromj 
the  ffandard  ocean,  the  mean  annual  temperature  in  diffe- .  age  4^, 
rent  latitudes  is  to  be  depreffed  or  railed  nearly  at  the  fol¬ 
lowing  rate  : 

From  lat.  70°  to  lat.  330  cooled  y  of  a  degtee. 

3?  -  i 

3°  -  0 


25 

20 

10 


warmed 


•  .  7 

The  caufe  of  the  heat  of  the  atmolphere  is  evidently  the  Cau£  of 
fun’s  rays  this  has  been  obferved  and  acknowledged  in  allfhe  heat 
ages.  The  heat  which  they  produce  is.  Ids  according  asolt!urat* 
they  fall  more  obliquely  ;  hence  the  temperature  conffantly  mu  ^  **r'- 
diminifhes  from  the  equator  to  the  pole,  becaufe  their  ob¬ 
liquity  conffantly  increafes  with  the  latitude.  But  if  the 
heat  depended  op.  the  folar  rays  p.lone^it  would  dilappeaf  in. 

3  the 
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M  rather  *-4iv»  p0Fr  region??  during*  winter  when  the  fun  ceafes  to  rife,  able  di {lance  from  it 
^  however,  is  by  ro  means  the  cafe  ;  the  mean  tempera* 

tlire,  even  at  the  pole,  is  3  i°  ;  and  we  find  within  the  ardlie 
circle  as  hot  weather  as  under  the  equator.  t  he  reaiori  of 
this  is,  that  the  fun’s  rays  heat  the  earth  confiderably  during 
iummer  :  this  heat  it  retains  and  gives  out  {lowly  during 
winter,  and  thus  moderates  the  violence  of  the  cold  ;  and 
fu turner  returns  before  the  earth  has  time  to  be  cooled  down 
beyond  a  certain  degree.  This  is  the  reafon  that  the  cold- 
efi:  weather  does  not  take  place  at  the  winter  folflice,  but 
feme  time  after  when  the  temperature  of  the  earth  is  lowed; 
and  that  the  greafefl  heat  takes  place  alfo  fome  confiderable 
time  after  the  fummer  folflice,  becaufe  then  the  tempera¬ 
ture  of  the  earth  is  highdl.  For  pure  air  is  not  heated  by 
the  folar  rays  which  pafs  through  it,  but  acquires  {lowly  the 
temperature  of  the  earth  with  which  it  is  in  contadh  This 
is  the  reafon  why  the  temperature  decreafes  according  to 
the  elevation  above  the  level  of  the  fea  (a). 

Since  the  atmofphere  is  heated  by  contact  with  the  fu- 
perfieies  of  the  eauh,  its  temperature  muff  depend  upon  the 
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As  the  fea  is  never  heated  fo  highly  as  Wead^?, 
the  mean -iummer  temperature  at  fea  may  be  confi- 


And  of  the 
difference 
her  ween 


the  ;te:npe-  capacity  of  that  fuperficies  for  receiving  and  tranfmitting 


raturc  on 
land  and 
fea. 


heat.  Now  this  capacity  differs  very  much  in  land  and  wa¬ 
ter.  Land,  efpecially  when  dry,  receives  heat  with  great 
readfriefs,  but  tranfmits  it  through  its  own  fubflance  very 
fiowly.  Dr  Hailes  found,  that  In  1724,  when  the  air  and 
furface  of  the  earth  were  both  at  38°,  a  thermometer  placed 
only  two  inches  below  the  furface  flood  at  85 : ;  another  \6 
inches-  btlow  the  furface,  at  70°;  and  another  24  inches 
deep,  at  68°.  The  two  lad- mentioned  thermometers  re¬ 
tained  the  fame  temperature  till  the  end  of  the  month, 
though  the  temperature  of  the  air  frequently  varied,  and 
then  fell  only  to  63°  or  6 1°.  The  earth,  at  about  80  or  90 
feet  below  its  furface,  conftantly  retains  the  fame  tempera¬ 
ture;  and  this  is  nearly  equal  to  the  mean  annual  heat  of  the 
country.  Hence  the  mean  annual  temperature  of  any 
country  may  be  found  out  pretty  accurately,  by  exami¬ 
ning  the  heat  of  deep  wells  or  fprings.  Water,  on  the  con¬ 
trary,  receives  heat  (lowly,  on  account  of  its  tranfparency  ; 
but  what  it  does  receive,  is  very  quickly  transfufed  through 
the  whole  mafs. 

Land  is  often  heated  and  cooled  to  a  much  greater  de¬ 


gree  than  fea  is.  I)r  Raymond  orten  found  the  earth  in 

170°,  but  he 


the 


neighbourhood  of  Marfeilles  heated  to 
never  found  the  Fa  above  77°:  in  winter  the  earth  was 
often  cooled  down  to  1  40,  but  the  fea  never  lower  than  45°. 
The  fea  atmofphere,  therefore,  ought  to  referve  a  much 
more  uniform  temperature  than  the  land  atmofphere  ;  and 
we  find  this  in  fadi  to  be  the  cafe.  The  caufe  of  the  great¬ 
er  equability  of  water  than  land  is  evident.  In  fummer  the 
urf  ace  of  che  fea  is  conftantly  cooled  down  by  evaporation  ; 
and  in  winter,  whenever  the  furface  is  cooled,  it  defeends  to 
the  bottom  from  its  increased  gravity,  and  its  place  is  fup- 
plied  by  warmer  water.  This  procefs  goes  on  continually, 
and  the  winter  is  over  before  the  atmofphere  has  been  abje 
to  cool  down  the  water  beyond  a  certain  degree.  It  mnil 
be  remembered  alfo,  that  water  has  a  greater  capacity  ior 
heat  than  land  has,  and  therefore  is  longer  either  in  heating 
f)r  cooling. 

Thefe  obfervations  will  enable  us  to  explain  the  difference 
which  takes  place  between  the  annual  temperatuie  of  the  at¬ 
mofphere  above  the  ocean  and  that  of  places  at  fome  confider- 


the  land, 

dered,  all  over  the  world,  as  lower  than  on  land.  Dun 
winter,  when  the  power  of  the  fun’s  rays  in  a  great  raeafure 
ceafes,  the  lea  gives  out  heat  to  the  air  much  moj^e  readily 
than  the  earth  ;  the  mean  winter  temperature,  therefore,  at 
fea  is  higher  than  on  land  ;  and  :in  cold' countries  the  differ¬ 
ence  is  fo  — it  more  than  counterbalances  the  differ¬ 
ence  which  takes  place  in  fummer  ;  fo  that  in  high  latitudes 
the  mean  annual  temperature  ought  to  be  greater  at  lea  than 
on  land.  Accordingly  from  lat.  70°  to  354  to  find  the 
temperature  of  a  place,  the  flandard  temperature  for*  the 
fame  latitude  ought,  according  to  Dr  Kir, van,  to  be  de- 
preffed  \d  of  a  degree  for  every  5 '  miles  dhlance  ;  fertile 
ct)ld  which  takes  place  in  winter  always  ircreafesin  propor¬ 
tion  to  the  diilance  from  the  flandard.  At  a  lei's  dillar.ee 
than  50  miles  the  temperatures  of  land  and  fea  are  fo  blended 
together  by  fea  and  land  winds,  that  there  is  little  difference 
in  the  annual  mean.  In  lower  latitudes  than  30°,  the  rays 
of  the  fun,  even  in  winter,  retain  confiderable  power  ;  the 
furface  of  the  earth  is  never  cooled  very  low,  confcquentjy  1 
the  difference  between  the  annual  temperatures  o  the  fea  and 
land  becomes  lefs.  As  we  approach  nearer  to  the  equator, 
the  pover  of  the  folar  rays  during  winter  increafea  fo  that 
the  mean  winter  temperature  of  the  land  atmofphere  ap¬ 
proaches  nearer  and  nearer  to  that  of  the  fea,  till  at  laft  at 
the  equator  it  equals  it.  After  we  pafs  lat.  30°,  therefore,  *  M 
the  mean  annual  land  temperature  gradually  exceeds  that  of 
the  fea  more  and  more  till  at  the  equator  it  exceeds  it  a  de¬ 
gree  for  every  50  miles  diftance. 

Such  then,  in  general,  is  the  method  of  finding  the  mean 
annual  temperature  over  the  globe.  There  are,  however, 
feveral  exceptions  to  thefe  general  rules,  which  come  now  to 
be  mentioned. 

That  part  of  the  Pacific  ocean  which  lies  between  north  Tempera, 
lat.  y2'J  and  66°  is  no  broader  at  its  northern  extremity  ture  of. the 
than  42  miles,  and  at  its  fouthern  extremity  than  1  ^oon)°r,.^ein 
miles  :  it  is  reafon  able  to  iuppofe,  therefore,  that  its  t  ern  pei  a-  ^n  il 
ture  will  be  confiderably  influenced  by  the  furrounding  land, 
which  cenfids  of  ranges  of  mountains  covered,  a  great  part 
of  the  year,  with  fnow  ;  and  there  are  bcfidcs  a  great  many 
high,  and  confequer.tly  cold,  iflands  fcattered  through  it. 

For  thefe  reafons  Mr  Kirwan  concludes,  that  its  tempera¬ 
ture  is  at  lead  4  or  5  degrees  below  the  flandard.  But 
we  are  not  yet  fnrnifhed  wjth  a  fufficient  number  of  obferva- 
tions  to  determine  this  with  accuracy. 


It  is  the  general  opinion,  that  the  fouthern  hemifphere,  be-  Of  thff 
yond  the  40th  degree  of  latitude,  is  confiderably  colder  than  Ji°utlcrf! 
the  correfpondino  parts  of  the  northern  hemifphere.  The  caufe^ 
of  this  we  fhall  endeavour  to  affign  in  the  article  Wind.  '  IX 
Small  feas  furrounded  with  land,  at  leaft  in  tempe-  Of  (mail 
rate  and  cold  climates,  are  generally  warmer  in  fummer*eas* 
and  colder  in  winter  than  the  ilandard  ocean,  beeaufe  they 
^re  a  good  deal  influenced  by  the  temperatuie  of  the  land. 

The  Gulph  of  Bothnia,  for  infiance,  is  for  the  moll  part 
frbzen  in  winter ;  but  in  fummer  it  is  fometimes  heated  to 
70°,  a  degree  of  heat  never  to  be  found  in  the  oppolite  part 
of  the  Atlantic  *.  The  Get  man  lea  is  above  three  degrees  *  Mem. 
colder  in  winter,  and  five  degrees  warmer  in  fummer,  than  Stock.  \ 77^ 
the  Atlantic  The  Mediterranean  Sea  is,  for  the  greater  f  Kir4>a*i 
part  of  its  extent,  warmer  both  in  lurnmer  and  winter  than  ‘Tempera- 

the ture  ^af' 
P-  53- 


, 


I 


(A)Tt  was  fome  time  ago  the  favourite  opinion  of  philofophers,  that  the  heat  of  the  earth  was  derived  from  a  mafs  of  fire 
in  its  centre.  But  there  does  not  feem  any  probability  in  the  opinion,  as  the  heat  of  the  earth  does  not  increaie  the  deeper 
we  go,  but  remains  coriftant  nearly  at  the  mean  heat  of  the  place.  In  the  mine  of  Joachimflahd  in  Bohemn.,  one  of  the 
deepell  exifling,  Mr  Monnet  found  the  temperature  at  the  depth  of  1 700  feet  to  be  50°.  The  temperature  of  the  earth 
feas  even  been  found  to  diminifli  the  deeper  we  go,  though  never  lower  than  3 6,J. 
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Wither,  the  Atlantic,  which  therefore  flows  into  it.  The  Black 
u — —  Sea  is  colder  than  the  Mediterranean,  and  flows  into  it|. 

$  ibid-  eaflern  parts  of  North  America  are  much  colder  than 

Tempera-  the  oppofite  coaft  of  Europe,  and  fall  fhort  of  th tjlandard 
mve  -'f  hy  about  io°  or  12°,  as  appears  from  American  Meteo- 
jjorth  rological  Tables.  The  caufes  of  this  remarkable  difference 
America.  are  mu'ny.  The  higheft  part  of  North  America  lies  between 
the  4c th  and  50th  degree  of  north  latitude,  and  the  icoth 
and  noth  degree  of  longitude  weft  from  London;  for  there 
the  greateft  rivers  originate.  The  very  height,  therefore, 
makes  this  fpot  colder  than  it  otlierwife  would  be.  It  is 
covered  with  irr.menfe  forefts,  and  abounds  with  large 
fwamps  and  morafies,  which  render  it  incapable  of  receiving 
any  great  degree  of  heat  ;  fo  that  the  rigour  of  winter  is 
much  lefs  tempered  by  the  heat  of  the  earth  than  in  the 
old  continent.  To  the  eall  he  a  number  of  very  large 
lakes  ;  and  farther  north,  Hudfon’s  Bay  ;  about  50  miles 
on  the  fouth  of  which  there  is  a  range  of  mountains  which 
prevent  its  receiving  any  heat  from  that  quarter.  This 
bay  is  bounded  on  the  eaft  by  the  ‘mountainous  country  of 
Labrador  and  by  a  number  of  iflands.  Hence  the  coldnefs 
of  the  north  -welt  winds  and  the  lownefs  of  the  temperature. 
But  as  the  cultivated  parts  of  North  America  are  now  much 
warmer  than  formerly,  there  is  reafon  to  expedl  that  the 
climate  will  become  (till  milder  when  the  country  is  better 
cleared  of  woods,  though  perhaps  it  will  never  equal  the 
13  temperature  of  the  old  continent. 

Gfiflands  Iflands  are  warmer  than  continents  in  the  fame  degree 
and  ftony  0f  latitiide  ;  and  countries  lying  to  the  windward  of  exten- 
csjmtnes.  mountains  or  forefts  are  warmer  than  thofe  lying  to  the 
leeward .  Stones  or  fand  have  a  lefs  capacity  for  heat  than 
earth  has,  which  is  always  fomewhat  moift  ;  they  heat  or 
cool,  therefore,  more  rapidly  and  to  a  greater  degree.  Hence 
the  violent  heat  of  Arabia  and  Africa,  and  the  intenfe  cold 
of  Terra  del  Fuego.  Living  vegetables  alter  their  tem¬ 
perature  very  flowly,  but  their  evaporation  is  great  ;  and  if 
they  be  tall  and  clofe,  as  in  forefts,  they  exclude  the  fun’s  rays 
from  the  earth,  and  (belter  the  winter  fnow  from  the  wind 
and  the  fun.  Woody  countries,  therefore,  are  much  colder 
than  thofe  which  are  cultivated. 

Thus  we  have  endeavoured  to  afeertain  the  mean  tem¬ 
perature  of  every  climate,  and  to  afiign  the  caufes  by  which 
that  temperature  is  governed.  Mr  Kirwan,  in  his  admi¬ 
rable  Treatiie  on  the  Temperature  of  Different  Latitudes, 
has  done  much  to  reduce  this  part  of  meteorology  to  regu¬ 
larity,  and  to  lubjedl  it  to  calculation  ;  and  he  has  in  fome 
meafure  fucceeded.  To  enable  our  readers  to  judvre  how 
far  his  rules  agree  with  fa&s,  we  (hall  fubjoin  a  table  of  the 
mean  temperature  of  a  variety  of  places  drawn  up  from 
a&ual  obfervations. 
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'Table  of  the  Mean  Temperature  of  different  Places . 


Latitude. 

Year 

i.fOh- 

ftrva 

tion. 

Place0. 

Mean 
Heat  of 
the  Tf  er. 

11° 

20' 

1  O 

Chandernagor* 

9  2°  - 

I  I 

56 

4 

Pondicherry  * 

85 

*3 

5 

2 

Madras  * 

82,4 

20 

10 

IO 

Ifle  of  France  * 

8o,6 

39 
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As  to  the  daily  variations  of  the  temperature  of  the  at"Qauretof 
mofphere,  they  arc  owing  to  a  variety  of  caufes;  many  ofthe  daily 
which  are  probably  unknown.  Some  of  them,  however,  variations 
are  the  following  :  1.  Wind.  It  is  evident  that  winds  flow-  °f  tempera- 
ing  from  cold  countries  muft  produce  cold,  and  from  hot  ture# 
countries  heat;  and  that  whatever  has  a  tendency  to  produce 
fuch  winds  muft  be  the  caufe  of  unufual  cold  ox  heat.— 

2.  Evaporation.  Water  always  abforbs  a  quantity  o&  heat 
when  it  affmnes  the  (late  of  vapour.  Hence  the  coldnefs 
of  marfhy  countries,  and  the  cold  which  we  often  experi¬ 
ence  during  and  after  violent  rains.  Hence  alfo  we  may 
expe<ft  a  cold  winter  after  a  rainy  fummer,  becaufe  the  1111- 
ufual  evaporation  canies  off  the  heat  of  the  earth. — 3.  Va¬ 
pour,  when  condented,  gives  out  a  quantity  of  heat ;  a  coun¬ 
try,  therefore,  may  be  heated  by  the  condenfation  over  it  of 
vapour  brought  from  a  diftance.  Hence  the  fultrinefs  often 
felt  before  rain.— 4.  Vapours,  when  they  remain  long  over 
any  country,  may  produce  cold  by  obftru&ing  the  pnffage 
of  the  fun’s  rays  to  the  earth.  To  this  caufe  Dr  Franklin 
aferibed  the  very  fevere  winter  which  followed  1783  ;  a  year 
remarkable  for  the  thick  fog  which  ovufpread  Europe  and 
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America  daring1  feveral  months, — 5.  When,  from  any  of 
theie  cauies,  the  winter  has  been  feverer  than  ufual,  prodi¬ 
gious  quantities  of  ice  may  accumulate  about  the  pole, 
which  may  contribute  fomething  perhaps  towards  lowering 
the  temperature  of  feveral  fueceeding  years. 

II.  The  winds  evidently  have  a  very  great  influence  on 
the  weather ;  the  caufes  which  produce  them,  therefore, 
ought  to  be  examined  with  the  greatefl  attention.  Were 
we' able  to  regulate  their  motions,  we  might,  in  a  great 
meafure,  mould  the  climate  of  any  country  accordingto  our 
pleafure  ;  were  we  able  to  f’orfee  them,  it  would  be  of  the 
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great t it  imporance  to  navigation  and  agriculture.  In  the 
torrid  zone,  where  they  are  regular,  the  mean  annual  term 
perature  remains  aim  oft  always  the  fame  5  their  irregularity 
increafes  as  we  approach  the  pole,  and  in  the  fame  manner 
the  difference  between  the  mean  annual  temperature  increafes 
with  the  latitude. 

Wind  is  produced  chiefly  by  the  adlion  of  the  fun  on  the 
atmofphere  ;  there  are  many  other  caufes,  however,  and  fome 
perhaps  of  which  we  are  yet  ignorant.  But  we  fnall  re- 
ferve  this  part  of  our  fubjedl,  on  account  of  its  importance 
and  extent,  for  a  fo  par  ate  article. 

III.  We  come  now  to  the  moll  difficult  part  of  our  fub- 
je6l,  the  phenomena  and  caufes  of  rain.  It  has  been  long 
known,  that  water  is  conflantly  rifing  from  the  whole  fur- 
face  of  the  globe,  in  the  form  of  vapour,  and  mixing  with 
the  atmofphere.  Evaporation  has  been  aferited  to  various 
eaufes  ;  but  the  greater  number  of  philofophers  have  for 
fome  time  pafl  acquiefced  in  the  theory  fir  ft  advanced  by 
Dr  Halley,  that  it  was  produced  by  a  real  folution  of  wa¬ 
ter  in  air,  juft  as  fugar  or  fait  is  diffolved  in  water.  This 
thepry  is  fupported  by  a  great  many  very  plaufible  argu¬ 
ments,  which  at  the  hrft  view  feem  to  eflablifh  its  truth. — 
Thefe  arguments,  however,  are  not  all  of  them  fo  conclu- 
five  as  they  appear.  Thus  it  was  thought,  that  becaufe 
evaporation  was  promoted  by  heat,  and  retarded  by  cold,  it 
bore  an  exadt  refemblance  to  the  folutkm  of  falts  in  liquids: 
but  it  is  now  known  that  evaporation  is  not  fo  much  re¬ 
tarded  by  cold  as  was  at  firft  fuppofed  ;  that  in  fome  cir* 
cumflances  it  is  even  promoted  by  it  ;  and  that  it  does  not 
depend  fo  much  upon  the  absolute  degree  of  heat  or  cold, 
as  upon  the  difference  of  temperature  between  the  atmo¬ 
fphere  and  the  evaporating  furface.  Befides,  water  evapo¬ 
rates  much  more  rapidly  in  a  vacuum  than  in  the  open  air, 
which  could  not  poffibly  be  the  cafe  i-  evaporation  were  ow¬ 
ing  to  the  folution  of  water  in  air. 

Evaporation,  then,  cannot  be  owing  to  folution  of  wa¬ 
ter  in  air  ;  it  is  produced  by  the  combination  of  a  cer¬ 
tain  quantity  of  caloric  with  the  particles  of  water,  by 
which  it  is  converted  into  an  elaftic  fluid  lighter  than  air, 
which  therefore  immediately  afeends  and  mixes  with  the  at- 
mofphere.  This  was  long  ago  fhown  by  Dr  Black  to  be 
the  way  in  which  fleam  or  the  vapour  arifing  from  boiling 
water  is  produced.  The  fame  principles  were  afterwards 
applied  by  Mr  De  Luc  to  fpontaneous  evaporation;  and  the 
proofs  upon  which  this  theory  refts  are  quite  convincing. 
But  though  evaporation  is  not  produced  by  air,  vapour 
would  very  foon  condenfe  and  return  to  its  former  (late  by 
contadl  with  colder  bodies,  nnlefs  it  were  attradled  and  iup- 
ported  by  air.  * 

Qualities  cf  We  are  indebted  to  the  experiments  of  SaufFure  and  De 
vapour.  Luc  for  much  of  our  knowledge  of  the  qualities  of  vapour.  It 
is  an  eiaflic  invihble  fluid  like  common  air,  but  lighter  ;  be¬ 
ing  to  common  air,  according  to  Sauffure,  as  10  to  14,  or, 
according  to  Kirwan,  as  10  to  12  :  it  cannot  paf3  beyond 
a  certain  maximum  of  denf:ty,  otherwife  the  particles  of  wa¬ 
ter  which  eompofe  it  unite  together,  and  form  fmall,  hollow, 
viiible  veficlcsj  called  vtflcular  vapour  \  which  is  of  the 
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fame  fpecific  gravity  with  atmofpheriqal  air.  It  is  of  this  va-  Weather, 
pour  that  clouds  and  fogs  are  compofed.  This  maximum 
increafes  with  the  temperature  ;  and  at  the  heat  of  boiling 
water  is  fo  great,  that  fleam  can  refill  the  whole  preffure  of 
the  air,  and  exifl  in  the  atmofphere  in  any  quantity.  See 

Meteorology,  n°  7 — 23. 

Evaporation,  at  leail  in  our  climate,  is  about  four  times  <w|L  . 
greater  during  the  fummer  than  the  winter  half-year:  othervapour 
things  being  equal,  it  is  fo  much  the  more  abundant  the  great  rai!ed 
er  the  difference  is  between  the  temperature  of  the  air  andacnua^I? 
of  the  evaporating  furface  ;  fo  much  the  lefs,  the  nearer 
they  appi-oach  to  the  fame  temperature  ;  and  leafl  of  all 
when  they  actually  arrive  at  it.  Whenever  the  atmofphere 
is  more  than  15  degrees  colder  than  the  evaporating  furface, 
little  evaporation  takes  place  at  all.  Evaporation  is  power¬ 
fully  promoted  by  winds,  efpecially  cold  winds  blowing  in-  V*"W 
to.  warm  countries,  or  warm  winds  blowing  into  cold  coun¬ 
tries  *.  Tradls  of  lard  covered  with  trees  or  vegetables  emit*  Tent 
more  vapour  than  the  fame  '  fpace  covered  with  water  .of  Latitudes 
From  the  experiments  of  Mr  Williams,  the  quantity  appears  i1,  * 

to  be  one- third  more  J.  But  the  method  in  which  theie  ex-t  Tranf. 
periments  were  made  (the  lame  objedlton  lies  againfl  feveral H 
of  Dr  Haiks’s  experiments,  the  original  difeoverer  of  the11,  P*  ni' 
iadl)  prevented  him  from  ascertaining  exadlly  the  quantity 
of  vapour  emitted  by  plants.  He  made  the  plants  grow  in 
a  box  well  clofed  up  from  the  air,  meafured  the  quantity  of 
water  with  which  lie  fupplied  them,  and  at  the  end  of* the 
experiment  weighed  the  box  and  the  plants  themfelves.  By 
this  means  he  knew  pretty  accurately  the  quantity  of  water 
which  the  plants  had  abforbed,  and  which  had  afterwards 
difappeared  ;  and  all  this  he  concluded  had  been  emitted  by 
the  plants  in  the  Hate  of  vapour.  But  it  is  well  known  that 
plants  have  the  power  of  decompounding  water,  of  retain¬ 
ing  the  hydrogen,  and  throwing  off  the  oxygen.  A  part 
of  the  water  then  was  decompounded  and  changed  into  air; 
and  the  quantity  of  this  ought  to  have  been  afeertained  and 
fubtradled.  Still,  however,  the  quantity  of  vapour  emitted 
by  vegetables  is  very  great.  Evaporation  is  promoted  by 
heat,  and  is  therefore  much  greater  in  the  torrid  zone  than 
in  our  latitudes.  There,  too,  the  difference  between  the 
quantities  in  fummer  and  winter  is  much  lefs  than  in  our 
climate,  becaufe  the  difference  between  the  temperature  of 
the  two  feafons  is  lefs.  Animals  alfo  are  continually  throw¬ 
ing  off  vapour  by  infenfible  perfpiration  ;  the  quantity  of 
which  is  Exceedingly  different,  according  to  the  climate, 
feafon,  and  temperament,  and  cannot  therefore  be  calculated 
exaclly.  According  to  Keil,  a  finple  man  perfpires  31 
ounces  of  vapour  in  24  hours,  and  coniequently  707  pounds 
of  water  in  a  year.  The  quantity  of  vapour  then  which  is 
emitted  by  animals  alone  mu [l  be  very  great. 

From  an  experiment  made  by  Dr  Watfon  in  England, 
during  fummer,  when  the  earth  had  been  burnt  up  by  a 
month’s  drought  without  rain,  it  appears  that  1600  gallons 
of  water  were  evaporated  from  a  fingle  acre  in  12  hours. — • 

If  we  were  to  fuppofe  that  this  reprefented  the  mean  daily 
evaporation  all  over  the  globe,  it  w'ould  be  eafy  to  calculate 
the  quantity  of  water  annually  evaporated  from  the  whole 
of  its  furface.  And  iLwe  confider  the  ftate  of  the  earth 
when  the  experiment  was  made,  the  iituation  of  England 
nearer  the  pole  than  the  equator,  and  the  evaporation  con- 
flantly  going  on  from  animals  and  vegetables,  which  Is  not 
taken  in,  we  will  furely  not  think  the  mean  affumed  too 
great.  1600  gallons  in  12  hours  is  32.00  in  24  hours. . 

Let  ns  call  it  only  300c,  which  is  equal  to  693,000  cubic 
inches.  An  acre  contains  272^640. fquare  inches;  fo  that 
the  daily  evaporation  from  every  fquare  inch  will  be  about 
.  1 1  of  a  cubic  inch.  This  in  a  year  will  amount  to  fome  what 
more  than  40  cubic  inches  for  every  fquare,  inch.  From  the 

^  expe- 


W  E  A  [8 

yreath?r.  experiments  of  Mr  Williams  *,  it  appears,  that,  in  Bradford 
"  in  New  England  the  evaporation  during  1772  amounted  to 
^  42,65  inches  ;  but  from  the  way  that  his  experiments  were 
jvW^yo  •  con(iude d,  the  amount  was  probably  too  great.  Thefe  ex- 
1‘  °  peiiments,  however,  ferve  to  {how,  that  our  calculation  is 

not  perhaps  very  remote  from  the  truth.  40  inches  from 
every  fquare  inch  on  the  luperficies  of  the  globe  makes 
107,942  cubic  miles,  equal  to  the  water  annually  evaporated 
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over  the  whole  globe 

Were  this  prodigious  mafs  of  water  all  to  fubfift  in  the 
atmofphere  at  once,  it  would  increafe  its  mafs  by  about  a 
twelfth,  and  raiie  the  barometer  nearly  three  inches.  But 
this  never  happens,  no  day  pafTes  without  'rain  in  fome  part 
of  the  earth  ;  fo  that  part  of  the  evaporated  water  is  con- 
ftantly  precipitated  again.  Indeed  it  would  be  impoflible 
for  the  whole  of  the  evaporated  water  to  fubfift  in  the  at- 
mofphere  at  once,  at  leafl  in  the  Rate  of  vapour. 

M.  De  Sauflure  has  fhown,  that  when  the  thermometer 
is  at  66°,  a  cubic  foot  of  air  cannot  contain  more  vapour 
than  what  is  equivalents  8  grains  of  water.  If  more  than 
this  be  added,  it  will  pals  its  maximum,  be  converted  into 
vdlcular  vapour,  and  at  lull  1  all  down  in  drops  of  rain.  At 
the  temperature  of  3  2°  a  cubic  foot  of  air  can  contain  only 
4  grains,  and  the  quantity  it  can  contain  is  increafed  .1109 
of  a  grain  by  every  additional  degree  of  heat.  Suppofing 
then  that  the  whole  atmofphere  was  faturated  with  water, 
it  would  not  amount  to  the  hundredth  part  of  the  quantity 
of  water  evaporated  annually. 

The  quantity  of  vapour  exiting  in  the  atmofphere  is  in¬ 
dicated  by  the  hygrometer.  Water  has  the  pioperty  of  ar¬ 
riving  at  a  ftate  of  equilibrium  in  hygrofcopic  fubftances  : 
that  is,  fuppofing  a  certain  quantity  of  water  attached  to  a 
hygrofcopic  fubftar.ee,  if  another  hygrofcopic  fubflance  be 
brought  into  conta&  with  it  containing  lefs  water,  fome  of 
the  water  attached  to  the  firft  fubtlance  will  leave  it,  and 
attach  itfelf  to  the  other,  till  both  contain  the  fame  pro¬ 
portion  of  water.  Air  is  a  hygrofcopic  fubilance,  and  fo  is 
every  thing  of  which  hygrometers  are  made.  Now  the  hy¬ 
grometer  never  points  at  extreme  moiiture  while  the  air 
continues  tranfparent,  and  confequently  contains  nothing 
but  invifible  vapour  ;  the  atmofphete  therefore,  while  tran¬ 
fparent,  never  contains  the  greateft  poffible  quantity  of  va¬ 
pour, 
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pours  exift  In  the  lower  flrata  of  the  atmofphere,  clouds  nc-  Weather 
vcrbe>in  to  form  there,  but  always  at  fome  confiderabx  ~ 
height.  It  is  remarkable,  too,  that  the  part  ol  the  atmo¬ 
fphere  at  which  they  form  has  not  arrived  at  the  point  of 
extreme  moifture,  nor  near  that  point  even  a  moment  before 
their  formation.  They  are  not  formed  then,  becauie  a  great¬ 
er  quantity  of  vapour  had  got  into  the  atmofphere.  than 
could  lemain  there  without  palling  its  maximum.  It  is  ftul 
more  remarkable,  that  when  clouds  are  formed,  the  tempe¬ 
rature  of  the  fpot  in  which  they  am  formed  is  not  always 
lowered,  though  this  may  fometimes  he  the  cal.e.  On.  the 
contrary,  the  heat  of  the  clouds  themfelves  is  fometimes 
greater  than  that  ot  the  lurrouiiding  air$.  Neither  then  is  the  ^ 
formation  of  clouds  owing  to  the  capacity  of  air  for  combi-/«r  l  ^ 
ning  with  moifture  being  Icflened  by  cold  :  fo  far  from  that,  *^ro  • 
we  often  fee  clouds,  which  had  remained  in  the  atmofphere 
during  the  heat  of  the  day,  difappear  in  the  nignt,  after  the 
heat  of  the  air  was  diminiftied. 

The  formation  of  clouds  and  rain,  then,  cannot  be  ac-  And  rain 
counted  for  by  a  (ingle  principle  with  which  we  are  ac- cannot  be 
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quainted.  It  is  neither  owing*  to  the  iaturation  ot  the  at¬ 
mosphere,  nor  the  diminution  of  heat,  nor  the  mixture  of 
airs  of  different  temperatures,  as  Dr  Hutton  fnppofea  ;  for 
clouds  are  often  formed  without  any  wind  at  all  either  abo*e 
or  below  them  ;  and  even  if  this  mixture  conftantly  took 
place,  the  precipitation,  inftead  of  accounting  for  rain, 
would  be  almoft  imperceptible. 

It  is  a  very  remarkable  fad,  that  evaporation  often  goes 
on  for  a  month  together  in  hot  weather  without  any  rain. 

This  fometimes  happens  in  this  country  ;  it  happens  every 
year  in  the  torrid  zone.  T  bus  at  Calcutta,  during  January 
x  *78  5,  it  never  rained  at  all  *  :  the  mean  of  the  thermometer  *  Ajht.  Re - 
for  the  whole  month  was  66'r  degrees;  there  was  no  highf""£'> 
wind,  and  indeed  daring  great  part  of  the  month  little  wind  1>en* 

at  all.  #  . 

The  quantity  of  water  evaporated  duiing  fuch  a  drought  Vapour  dif- 
muft  be  very  great;  yet  the  moifture  of.  the  air,  in- Wears, 
ftead  of  being  increafed,  is  coniiantly  diminifhing,  and  at 
laft  difappears  almoft  entirely.  For  the  dew,  which  is  at 
firft  copious,  dirnirfifhes  every  night;  and  if  Dr.Watfon’a 
experiment  formerly  mentioned  be  attended  to,  ,  it  will  not 
be  objeCled  that  the  quantity  of  evaporation  is  alio  very 
much  diminiftied.  Of  the  very  dry  ftate  to  which  the  at- 


The  higher  regions  of  the  atmofphere  contain  lefs  vapour  mofptiere  is  reduced  daring  long  droughts,  the  violent  thun- 
than  the  ltrata  near  the  furface  of  the  earth.  This  was  ob-  der-ftorms  with  which  they  often  conclude  is  a  proof,  and^a 


aa 

Formation 
of  clouds 


ferved  both  by  M.  De  Sauflure  and  M.  De  Luc,  who  men¬ 
tions  feveral  ftriking  proofs  of  it.  See  Meteorology,  n° 
10,  See. 

At  fome  height  above  the  tops  of  mountains  the  atmo¬ 
fphere  is  probably  ftill  drier  ;  for  it  was  obferved  both  by 
Sauflure  and  De  Luc,  that  on  the  tops  of  mountains  the 
moifture  of  the  air  was  rather  lefs  during  the  night  than 
the  day.  And  there  can  be  little  doubt  that  every  ftra- 
’tum  of  air  defeends  a  little  lower  during  the  night  than  it 
was  during  the  day,  owing  to  the  cooling  and  condenling 
of  the  ftratum  rteareft  the  earth.  Vapours,  however,  mall 
afetnd  very  high,  for  we  fee  clouds  forming  far  above  the 
tops  of  the  higheft  mountains. 

Rain  never  begins  to  fall  while  the  air  is  tranfparent : 
the  invifible  vapours  firft  pafs  their  maximum,  and  are 
changed  into  veficular  vapouis ;  clouds  are  formed,  and 
thefe  clouds  gradually  diffolve  in  rain.  Clouds,  however, 
are  not  formed  in  all  parts  of  the  horizon  at  once  ;  the  for-' 
mation  begins  in  one  particular  fpot,  while  the  reft  of 
the  air  remains  clear  as  before  :  this  cloud  rapidly  increafes 
till  it  overfpreads  the  whole  horizon,  and  then  the  rain  be¬ 
gins. 

It  is  remarkable,  that  though  the  greateft  quantity  of  va- 


very  decitive  one.  Now  what  becomes  ol  all  this  moifture  ?  It 
is  not  accumulated  in  the  atmofphere  above  the  country  from 
which  it  was  evaporated,  otherwife  the  whole  atmofphere 
would  in  a  much  lefs  period  than  a  month  be  perfe&ly  fa¬ 
turated  with  moifture.  If  it  be  carried  up  daily  through 
the  different  flrata  of  the  atmofphere,  and  wafted  to  other 
regions  by  fuperior  currents  of  air,  how  is  it  poflible  to  ac¬ 
count  for  the  different  ele&rical  ftate  of  the  clouds  fituated 
between  different  flrata,  which  often  produces  the  mofl  vio¬ 
lent  thunder-ftorms  ?  Are  not  vapours  conductors  of  the 
eleCliic  fluid;  and  would  they  not  have  daily  reftored  the 
equilibrium  of  the  whole  atmofphere  through  which  they 
palled  ?  Had  they  traverfed  the  atmofphere  in  this  manner, 
there  would  have  been  no  negative  and  poiitive  clouds,  and 
confequently  no  thunder-ftorms.  They  could  not  have  re¬ 
mained  in  the  lower  flrata  of  the  atmofphere,  and  been  dai¬ 
ly  carried  off  by  winds  to  other  countries  ;  for  there  are  of¬ 
ten  no  winds  at  all  during  feveral  days  to  perform  this  of- 
fice  :  nor  in  that  cafe  would  the  dews  diminifh,  nor  could  And  a^ 
their  prefence  fail  to  be  indicated  by  the  hygrometer.  fumes  a 
It  is  impoflible  for  11s  to  account  for  this  remarkable  fad  new  form 
upon  any  piinciple  with  which  we  are  acquainted.^  The  in  *he  at- 
water  can  neither  remain  in  the  atmolphere,  nor  pais  thro,mo  ^ 
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Weather,  It  in  the  date  of  vapour.  It  mud  therefore  aflame  fome 
v  other  form  ;  but  what  that  form  is,  or  how  it  affumes  it,  we 
know  not. 

Its  conver-  It  will  immediately  occur  to  every  body,  that  vapour  is 
fion  into  decompofed  in  the  atmofphere,  and  changed  into  oxygen 
hy<ln  Kenn<lr‘"d  M,03er!  ?as\  But  is  it  true  that  a  greater  quantity 


improba¬ 

ble. 
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of  oxygen  exifts  in  tlie  atmofphere  arter  a  long  drought 
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than  immediately  after  rain  ?  Plave  fuch  prodigious  quanti¬ 
ties  of  hydrogen  been  found  in  the  atmofphere  as  muff  al¬ 
ways  cxift  in  it  if  this  hypothecs  were  true  ?  Has  any  hy¬ 
drogen  ever  been  found  in  analyzing  atmofpheric  air  ?  Or 
if  hydrogen,  from  its  Hghtneis,  afeends  to  the  higher  re¬ 
gions  of  the  atmofphere,  what  caufes  it  to  defeend  at  parti¬ 
cular  times,  contrary  to  that  Iightnefs,  in  order  to  come  in¬ 


to  contact  with  oxygen  ?  Do  not  clouds  often  form  on 


mountains  round  the  habitations  of  men  ?  Yet  has  the  pre¬ 
fence  of  hydrogen  been  ever  afeertained  by  any  phenomena? 
Would  it  not  produce  dangerous  conflagrations  when  it 
came  into  contad  with  fire  ?  But  has  this  been  the  cafe  in  a 
fingle  inftance  ?  If  this  hypothecs  were  true,  could  rain  take 
place  at  all  without  a  conflagration  in  the  atmofphere  ?  Yet 
has  any  fnch  conflagration  been  ever  obferved  ?  The  hypo- 
thefis,  then,  that  vapour  is  changed  into  oxygen  and  hydio- 
gen  in  the  atmofphere,  and  that'rain  is  produced  by  the  re¬ 
union  of  thefe  elements,  cannot  be  admitted,  though  it  is 
not  improbable  that  fomc  fmall  part  of  it  adtually  undergoes 
this  change.  See  Wind. 

We  do  not  take  notice  of  M.  De  Luc’s  conjeaure  about 
the  compofition  of  the  atmofphere,  becaufe  it  is  not  fup- 
ported  by  a  fingle  proof,  and  becaufe  he  refufes  to  believe 
the  analyfis  of  the  atmofphere  refulting  from  the  very  deck 
five  experiments  of  Scheele,  Lavoifier,  and  Prieftley,  though 
he  has  fecn  them  often  performed,  and  has  nothing  to  urge 
againff  their  force.  There  is  no  philofopher  to  whom  me¬ 
teorology  lies  under  greater  obligations  than  to  M.  De  Luc. 
His  difeoveries  have  been  many  and  important,  his  experi¬ 
ments  ingenious,  and  his  application  unwearied ;  but  his 
conje&ures  are  like  thofe  of  every  other  man  who  attempts 
to  fathom  the  wifdom  of  the  Almighty.  Were  we  poffef- 
feffed  of  an  undemanding  equal  to  that  of  the  Author  cf 
Nature,  we  might  expeCt,  with  reafon,  to  dive  by  our  con- 
jedures  into  the  myfteries  of  his  operations  ;  but  in  our  pre- 
ient  ftate  they  are  vain. 

Evaporation  goes  on  longed  without  producing  rain  in 
the  torrid  zone,  where  the  heat  is  greateft  ;  it  goes  on  long- 
eft  alfo  in  every  place  in  fummer,  when  the  heat  is  alfo 
greateft  :  heat  therefore  feems  to  be  an  agent. 

There  are  then  two  fleps  of  the  procefs  between  evapora¬ 
tion  and  rain,  of  which  at  prefent  we  are  completely  igno¬ 
rant  :  1.  What  becomes  of  the  vapour  after  it  enters  into 
the  atmofphere  ?  2.  What  makes  it  lay  afide  the  new  form 
which  it  muft  have  affumed,  and  return  again  to  its  ftate  of 
vapour,  and  fall  down  in  rain  ?  And  till  thefe  two  fteps  be  dif- 
covered  by  experiments  and  obfervations,  it  will  be  impof- 
fible  for  us  to  give  a  rational  or  a  ufeful  theory  of  rain. 

It  has  for  fome  time  paft  been  tire  opinion  of  philofo- 
phers,  that  eledricity  is  the  principal  agent  in  producing 
rain  ;  and  M.  Bertholon  affures  us,  that  by  raifing  proper 
condudors  to  draw  off  the  eledrical  matter  from  the  atmo¬ 
fphere,  the  quantity  of  rain  may  be  diminiftied  at  pleaiure. 
That  the  eledric  fluid  ads  a  very  important  part  in  nature, 
cannot  be  doubted,  and  it  is  not  improbable  that  it  may  be 
the  agent  in  producing  rain.  This  fuppofition  indeed  is 
fupported  by  many  fads..  Dew  at  leaft  exhibits  a  great  many 
eledrical  phenomena  ;  it  is  attraded  by  points,  and  attaches 
itfdf  to  fome  fubftances,  while  it  avoids  others.  Whenever 
there  are  no  clouds,  the  eledricity  of  the  atmofphere  is  always 
pciitive ;  but  the  formation  of  clouds  produces  eonfiderable 


1  W  E  A 

changes  in  the  ftate  of  its  ele&ricity,  The  atmofphere  Weaih.r, 

alio  gives  ligns  of  eleftricity  conftantly  during  rain;  and  ' - v— J 

clouds  are  evidently  at  trailed  by  mountains— In  what  man¬ 
ner,  however,,  the  eledrical  fluid  produces  rain  (if  it  is  the 
agent  at  all)  is  ftill  unknown.  Some  philofophers  affure  us, 
that  clouds  are  induced  to  diflolve  in  ram  by  becoming  ne¬ 
gative,  others  by  becoming  ftrongly  pofltive,  and  both  fuo- 
port  their  opinion  by  experiments.  We  do  not  fee  the' ana- 
logy,  however,  between  clouds  and  plates  of  mi’tal  covered 
with  drops  of  water.  And  even  if  their  opinion  were  well 
founded,  the  produdion  of  the  clouds  themfelves  would  re¬ 
main  to  be  accounted  for. 

The  mean  annual  quantity  of  rain  is  greateft  at  the  equa-  Quality 
tor,  and  decreafes  gradually  as  we  approach  the  poles.  ram  diff-r. 

Thus  at  *  Granada,  Antilles,  12°  N.  lat.  it  is  126  inches,  in*;  tortuf* 
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On  the  contrary,  the  number  of  rainy  days  is  fmalleft  at  the1  and  ii. 
equator,  and  increafes  in  proportion  to  the  dilknee  from  it.  f  PPeildix. 
From  north  latitude  1  2°  to  43°  the  mean  number  of  rainy  |w* 
days  is  78  ;  from  430  to  46°  the  mean  number  is  103  ;  from^[  Ed'™.  1 
46°  to  50°  it  is  134  ;  from  5  i°  to  6o°,  161  f .  Tranf.'v 0!, 


The  number  of  rainy  days  is  often  greater  in  winter  than11,  P\244« 
in  fummer  ;  but  the  quantity  of  rain  is  greater  in  fummer seafon 
than  in  winter  J.  At  Peterfburgh,  the  number  of  rainy  orf  P.  cltte 
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fnowy  days  during  winter  is  84,  and  the  quantity  which  Mid 
falls  is  only  about  five  inches  ;  during  fummer  the  number  ^ Ibid- 
of  rainy  days  is  nearly  the  fame,  but  the  quantity  which 
falls  is  about  1 1  inches  M 


More  rain  falls  in  mountainous  countries  than  in  plains,  -kw/vol 
Among  the  Andes  it  is  faid  to  rain  almoft  perpetually,  ii.  p/244, 
while  in  Egypt  it  hardly  ever  rains  at  all.  — If  a  rain-gauge  31 
be  placed  on  the  ground,  and  another  at  fome  height  per-^nc* 
pendicularly  above  it,  more  rain  wall  be  colle&ed  into  the*1™* 
lower  than  into  the  higher  ;  a  proof  that  the  quantity  of 
rain  increafes  as  it  defeends,  owing  perhaps  to  the  drops  at¬ 
tracting  vapour  during  their  paflage  through  the-lower  ftra- 
ta  of  the  atmofphere  where  the  greateft  quantity  refides. 

This,  however,  is  not  always  the  cafe,  as  Mr  Copland  of, 
Dumfries  difeovered  in  the  courie  of  his  experiments  *. 

He  obferved  alfo,  that  when  the  quantity  of  rain  collected  iv™p. 
in  the  lower  gauge  was  greateft,  the  rain  commonly  continu¬ 
ed  for  fome  time  ;  and  that  the  greateft  quantity  was  col¬ 
led  in  the. higher  gauge  only  either  at  the  end  of  great 
rains,  or  during  rains  which  did  not  laft  long.  Thefe  ob¬ 
fervations  are  important,  and  may,  if  followed  out,  give  us- 
new  knowledge  of  the  caufes  of  rain.  They  feem  to  fhow, 
that  during  rain  the  atmofphere  is  fomehow  or  other 
brought  into  a  ftate  which  induces  it  to  part  with  its  moi-  «• 
fture  ;  and  that  the  rain  continues  as  long  as  this  ftate  con¬ 
tinues.  Were  a  fufficient  number  of  obfervations  made  on 
this  fnbjed  in  different  places,  and  were  the  atmofphere 
carefully  analyfed  during  dry  weather,  during  rain,  and  im¬ 
mediately  after  rain,  we  might  foon  perhaps- difeover  the 
true  theory  of  rain. 

Rain  falls  in  all  feafons  of  the  year,  at  all  times  of  the 
day,  and  during  the  night  as  well  as  the  day  ;  though,  ac¬ 
cording  to  M.  Toaldo,  a  greater  quantity  falls  during  the 
day  than  the  night.  The  canfe  of  rain,  then,  whatever  it 
may  be,  muft  be  fomething  which  operates  at  all  times  and 
fealons.  Rain  falls  alfo  during  the  continuance  of  every 
wind,  but  oiteneft  when  the  wind  blows  from  the  fouth. 

Falls  of  rain  often  happen  likewife  during  perfe&  calms. 

It 
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\?ea  her,  It  appears  from  a  paper  publifhed  by  M.  Cotte  in  the 
v — -  Journal  de  Phyfique  for  Oflober  1791,  containing  the  mean 
32  quantity  of  rain  falling  at  147  places,  fituated  between  north 
rual  quin-  latitude  1 1°  and  6c*,  deduced  from  tables  kept  at  thefe  places, 
tity  of  rain,  that  the  mean  annual  quantity  of  rain  falling  in  all  thefe 
places  is  34.7  inches.  Let  us  fuppofe  then  (which  cannot 
be  very  far  from  the  truth)  that  the  mean  annual  quantity 
of  rain  for  the  v/hole  globe  is  34  inches.  The  fuperncies 
of  the  globe  confifts  of  170,981,012  fquare  miles,  or 
686,401,498,471,475,200  fquare  inches.  .  The  quantity 
of  rain  therefore  falling  annually  will  amount  to 
2  3,3  37,650,8 12,030,156,800  cubic  inches,  ^or  fome  what 
more  than  91,751  cubic  miles  of  water.  This  is  16,191 
cubic  miles  of  water  lefs  than  the  qnantity  of  water  evapo¬ 
rated.  It  feems  probable  therefore,  if  the  imperfection  of 
our  data  warrant  any  conclufion,  that  fome  of  the  vapour  is 
actually  decompofed  in  the  atmofphere,  and  converted  into 
oxygen  and  hydrogen  gas. 

The  dry  land  amounts  to  52.745,253  fquare  miles  (fee 
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fiance,  there  were  90  thunder-ftorms  at  Calcutta.  Accord-  Weather  *  ^ 
ing  to  ProfefTor  Mufchenbroek,  it  thunders  at  Utrecht  at 
a  medium  15  times  annually  :  in  this  country  the  medium 
is  confiderably  below  that  number.  Thunder,  too,  feems 
to  be  very  common  in  fome  polar  regions.  The  Abbe 
Chappe  informs  us,  that  he  obferved  thunder  much  more 
frequently  at  Tobolfki  and  in  other  parts  of  Siberia  than  in 
any  other  country.  Mufchenbroek,  however,  affirms,  we 
know  not  upon  what  authority,  that  it  never  thunders  at 
all  in  Greenland  and  at  Hudfon’s  Bay.  Thundcr-florms 
happen  almofl  always  during  the  fummer,  and  very  feldotn 
in  winter.  During  the  year  1785  above  mentioned,  it  ne¬ 
ver  thundered  at  Calcutta  in  January,  November,  nor  Decem¬ 
ber.  In  this  country  a  thunder-florin  during  winter  is  ex¬ 
ceedingly  rare. 

The  phenomena  of  thunder  are  now  no  longer  a  Secret, 
f] nee  the  great  Franklin  difeovered  the  identity  of  lighten¬ 
ing  and  electricity ;  a  difeovery  inferior  to  none  in  the  an¬ 
nals  of  philosophy,  But  though  we  can  explain  the  nature  of 
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the  article  Sea,  n°  1.) ;  the  Quantity  of  rain  falling  on  it  an-  thunder  in  general,  and  the  manner  in  which  it  is  produce^, 
mially  therefore  will  amount \o  30,960  cubic  miles.  The  there  are  feveral  difficulties  ftill  remaining,  which  future  ex- 


Quantity  of  water  running  annually  into  the  fea  (fee  Sea, 
n°  3.)  is  13,140  cubic  miles  ;  a  quantity  of  water  equal 
to  which  mud  be  fupplied  by  evaporation  from  the  fea, 
©therwife  the  land  would  foon  be  completely  drained  of  its 

moiilure.  #  .  . 

The  quantity  of  rain  falling  annually  in  Great  Britain 
may  be  feen  from  the  following  table  : 
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periments  and  oblcrvations  only  can  remove.  Air  is  an  elec¬ 
tric  per  fe,  and  cannot  therefore  when  dry  condufl  ele&rical 
matter  trom  one  part  to  another.  We  know  from  the  ex¬ 
periments  of  Dr  Franklin  and  others,  that  the  atmofphere 
conllantly  contains  in  it  a  quantity  of  eleflric  matter.  If  a 
flratum  of  dry  air  were  eledlrifie4.  pofitively,  it  would  occa- 
fion  a  negative  ele&ricity  in  the  neighbouring  flratum. 
Suppofe  now  that  an  imperfeft  condu&or  were  to  come 
into  contadl  with  each  of  thefe  ftrata,  we  know  from  the 
principles  of  ele&ricity  that  th 6  equilibrium  would  be  re- 
ilored,  and  that  this  would  be  attended  with  a  loud  noife, 
and  with  a  flafh  of  light.  Clouds  which  confift  of  veficular 
vapours  mixed  with  particles  of  air,  are  imperfedl  conduc¬ 
tors  ;  if  a  cloud  therefore  come  into  contadl  with  two  fuch 
ftrata,  a  thunder  clap  would  follow.  If  a  pofitive  flratum 
be  htuated  near  the  earth,  the  intervention  of  a  cloud  will, 
by  ferving  as  a  ftepping-ftone,  bring  the  flratum  within  the 
ftriking  diftance,  and  a  thunder  clap  will  be  heard  while 
the  eledlrical  fluid  is  difeharging  itfelf  into  the  earth.  It 
the  ftratum  be  negative,  the  contrary  effedls  will  take  place. 
It  does  not  appear,  however,'  that  thunder  is  often  occa- 
fioned  by  a  difeharge  of  eledlnc  matter  from  the  earth  into 
the  atmolphere.  The  accidents,  moft  of  them  at  lead, 
which  were  formerly  afenbed  to  this  caufe,  are  now  much 
more  fatisfadlorily  accounted  for  by  Lord  Stanhope  s  i  heo- 
ry  of  the  Returning  Stroke.  Neither  does  it  appear  that 
eledlricity  is  often  difeharged  into  the  earth,  as  the  effects 
of  few  thunder-ftorms  are  vifible  upon  the  earth  ;  that  it  is 
fo  fometimes,  however,  is  certain.  The  experiments  of  Mr 
Sauffure  have  demonftrated,  that  ele&rical  matter  is  carried 
into  the  atmofphere  by  fimpie  evaporation  ;  fo  that  there  is 
no  difficulty  in  undet Handing  how  particular  ftrata  of  air 
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61,223 

Dumfries  § 

36,127 

10 

Branxholm,  44  miles  fouth-weft 

- 

of  Berwick 

31,26 

5 

Langholm  <jy 

36>71 

5 

Dalkeith  - 

25,!24 

20 

Glafgow  * 

31 

8 

Haw kh ill  *  * 

28,966 

Mean 

32, 53* 

matter  is  accumulated  in  particular  ftrata  of  air*  and  how  u 
comes  to  be  feparated  from  the  vapour  to  which  it  was  uni¬ 
ted,  remain  ftill  fecrets.  They  are  intimately  conne&ed 
with  the  caufes  of  evaporation  and  rain,  whatever  they  may¬ 
be,  and  probably  the  difeovery  of  the  caufes  of  either  would 

fZf7  xv^nmSrhls  been  explained  at  fuch  great  length  in  the  lead  to  that  of  the  others.  0f  the 

L  v-  p‘  artick  EcECTR.C  TY  that  we  (hall  content  ourfelves  at  pre-  V.  The  gravity  of  the  atmofphere  was  firft  demenftnted  « £ 

article  Electricity,  mat  we  mai  v  Torricelli,  the  difciple  of  Galileo  (fee  Pneumatics,^  ^ravi, 

fCnS?derfr«Swiy  frequent  in  the  torrid  zone,  and  J  25).  .  A  column  of  air,  the  bafts  of  which  >  a  fame, ,  the 

it  feems' to  decreafe  gradually  lill  we  approach  latitude  6o°,  inch,  weigh,  at  a  medium  .J  1  le  i 

or  perhaps  farther  north.  Wing  the  year  1785,  for  in-  atmpfphere  i»  meafurd  by  the  barometer.  It  is  gicatelt 


May  than  September,  the  chances  that  it  does  io  are  at 
lead  as  4  to  3  ;  but  when  it  rains  plentifully  in  May  (as  1.8 
inches  or  more),  it  generally  rains  but  little  in  September  ; 
and  when  it  rains  one  inch  or  lefs  in  May,  it  rains>plentilul- 

*  Klrwatiy  ly  in  September  * 

Trijb  Tranf.  t XT 
Mi.  V.  p 
.1. 
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feather,  at  j-}ie  ]evt]  0f  the  fea,  becaufe  there  the  column  of  air  is 
longed:  there  the  mean  height  of  the  barometer  is  30 
inches,  'ibis  Sir  George  Shuckburgh  found  to  be  the 
cafe  in  the  Mediterranean  and  the  Channel,  in  the  tempera¬ 
ture  of  550  and  6o°;  Mr  Bouguer,  on  the  coaft  of  Peru, 
in  the  temperature  of  84°;  and  Lord  Mulgrave,  in  latitude 
8oJ.  I  he  mean  hei  ght  of  the  barometer  is  lefs  the  higher 
any  place  is  fituated  above  the  level  of  the  fea,  becaufe  the 
column  of  air  which  fupports The  mercury  is  the  fhorter. 

35  ^  ^e  barometer  has  accordingly  been  ufed  for  meafuring 
Indicated  heights.  It  indicates,  too,  with  a  great  deal  of  accuracy^ 

xome'er*’  ^  the  van*ations  *n  the  ^ravl’t)r  of  the  atmofphere  ;  falling 
ie  *  when  the  atmofphere  is  lighter,  and  riling  when  it  is  hea¬ 
vier,  than  ufual.  Thefe  changes  have  att  rafted  the  atten¬ 
tion  of  philofophers  ever  fince  the  difcovery  of  the  barome- 
ter  ;  and  many  attempts  have  been  made  to  explain  them, 
fome  of  which  have  been  mentioned  under  the  word  Baro¬ 
meter.  Thefe  variations  come  natuially  to  be  examined 
here,  becaufe  the  caufes  which  produce  them,  whatever  they 
are,  mud  have  a  great  deal  of  influence  on  the  weather. 

Between  the  tropics  the  variations  of  the  barometer  are 
exceedingly  fmall ;  and  it  is  remarkable,  that  in  that  part 
ot  the  world  it  does  not  defcend  above  half  as  much  for  eve- 
**  M.CdfnnrY  200  °f  elevation  as  it  does  beyond  the  tropics*. — 
journal  dc  the  torrid  zone,  too,  the  barometer  is  elevated  about  two- 
'Myfif**  thirds  of  a  line  twice  every  day  ;  and  this  elevation  happens 
slpnl  i79o,at  the  fame  time  with  the  tides  of  the  fea  tf. 

p.  lOo.  a  ■  1  1  .  • .  t  .  _ 

*  Ibid. 

36 

I*ans;e  of 
the  baro- 
Slitter. 


W  E  A 


LA1  LUV"  vl  LHC  ltd  y  • 

As  the  latitude  advances  towards  the  poles,-  the  range  of 
the  barometer  gradually  increafes,  till  at  lall  it  amounts  to 
two  ot  three  inches.  This  gradual  increaie  will  appear  from 
the  following  table  : 


'Table  of  the  Range  of  the  Barometer* 


^  Kir  it)  an , 
Trijh  Tran/. 
%ol.  iii.  p. 
47- 

f  Afatic  Re- 
Je  arches, 
vol  ii.  Ap. 
pendix. 

§  Nlancheji 
Tranf.  vol. 
iv. 

4  Edin. 
’Tranf.  vol. 
ii.  p. 

If  Tranf. 
jPhiladel , 
Vol.  ii. 
p.  -14*. 


Latitude . 

Places. 

o° 

22  23 

40  55 

5i  8 

53  13 

53  23 

59  56 

Peru 

Calcutta 

Naples 

Dover 

Middlewick 

Liverpool 

Peterfburgh 

Range  of  the  Barometer, 

Greated. 

Annual. 

©,20  * 

— 

°>77  t 

— 

1,00  * 

— 

2,47  § 

1,80 

3  >3 0  § 

*,94 

2,89  § 

1,96 

3.45  t 

1  2.77 

i  Aug. 

1790,  p. 

XIO. 
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Fhenomc- 
na  of  the 
variations 
■of  the  ba¬ 
rometer 


Places. 

Years  of 
obferva- 
tion. 

Mean  height  of  Barometer. 

Morning. 

Noon. 

Evening. 

Year. 

A  rles 

6 

2  9.93  4  7 

29’9347 

29,9413 

29,9347 

Arras 

6 

29,6683 

26,6683 

'  29,6832 

29,6758 

Bourdeaux 

1 1 

29,7212 

29,8385 

29,8385 

29,8385 

Cambray 

13 

29,8756 

29,8*682 

29,8756 

29,8756 

Chinon 

12 

29.77*9 

29,7795 

29,8001 

29,7869 

Dunkirk 

8 

29,9199 

29>9347 

29>9347 

29,9273 

Hagenau 

10 

29,5648 

29,5648 

29,5741 

29,564s 

Laon 

7 

29,3354 

29,3206 

29,3429 

29,3354 

Lifle 

6 

29,9165 

29,9274 

29>9347 

29,9077 

Mayenne 

7 

29,7172 

^9,7056 

29,7127 

29,7127 

Manheim 

5 

29,6167 

29,6c  1 8 

29,6167 

29,6093 

Montmorenci 

22 

29,6536 

29,6536 

29,6610 

29,6536 

Mulhaufen 

7 

29,1873 

29, 1 800 

29,1873 

i9>*y73 

Obernheim 

12 

29,4834 

29,4665 

29,4764 

29,4764 

Paris 

67 

29,8902 

29,8607 

29,8756 

29,8756 

Poitiers 

12 

29,7276 

29,7276 

29,7276 

29,7276 

Rouen 

1 1 

29,8607 

29,8535 

29,8535 

29,8535 

Rome 

St  Maurice 

3 

29,8607 

29,8460 

29,8756 

29,8607 

le  Gerard 

10 

29,8016 

29,8016 

29,8090 

29,8016 

Troyes 

10 

29,6885 

29,6979 

29,6885 

29,6885 

V5a?.tber„ 


In  North  America,  however,  the  range  of  the  barome¬ 
ter  is  a  great  deal  lefs  than  in  the  correfponding  European 
•latitudes.  In  Virginia,  for  indance,  it  never  exceeds  1.1  ^r. 

The  range  of  the  barometer  is  greater  at  the  level  of  the 
fea  than  on  mountains,  and  in  the  lame  degree  of  latitude 
the  extent  of  the  range  is  in  the  inverfe  ratio  of  the  height 
of  the  place  above  the  level  of  the  fea. 

From  a  table  publifhed  by  Mr  Cotte  in  the  Journal  de 
Fhyfique  +,  it  feems  exceedingly  probable  that  the  barome- 
ter  has  always  a  tendency  to  rife  from  the  morning  to  the 
evening ;  and  that  this  tendency  is  greated  between  two 
o’clock  in  the  afternoon  and  nine  at  night,  at  which  hour 
the  greated  elevation  takes  place  ;  that  the  elevation  of 
nine  o’clock  differs  from  that  of  two  by  -Aths,  while  that 
at  two  differs  from  the  morning  elevation  only  by  r*Tth ; 
and  that  in  certain  climates  the  greated  elevation  takes 
place  at  two  o’clock.  We  fhall  iniert  a  part  of  the  table 
on  which  thefe  obfervations  are  founded,  which  we  have  re¬ 
duced  to  the  Englifh  ftandard. 


The  range  of  the  barometer  is  greater  in  winter  than  in 
fummer.  Thus  at  Kendal  the  mean  range  of  the  barome¬ 
ter  for  five  years,  during  Oftober,  November,  December, 
January,  February,  March,  was  7.982  ;  and  for  the  fix 
fummer  months  5.447 

In  ferene  and  fettled  weather  it  is  generally  high ;  and  low 
in  calm  weather,  when  the  air  is  inclined  to  rain  ;  it  finks 
on  high  winds,  rifes  highed  on  eaderly  and  northerly 
winds,  and  finks  when  the  wind  blows  from  the  fouth  f . — 
At  Calcutta  §,  however,  it  is  always  highed  when  the 
wind  blows  from  the  north- wed  and  north,  and  lowed  when 
it  blows  from  the  fouth-ead. 

The  barometer  falls  fuddenly  before  tempeds,  and  un¬ 
dergoes  great  ofcillations  during  their  continuance. — Mr 
Copland  ||  of  Dumfries  has  remarked,  that  a  high  barome¬ 
ter  is  attended  with  a  temperature  above,  and  a  low  baro¬ 
meter  with  one  below,  the  monthly  mean.— Such  are  the 
variations  of  the '  barometer  as  far  as  they  have  yet  been 
obferved.  Let  us  now  endeavour  to  account  for  them  as 
well  as  we  can. 

It  is  evident  that  the  denfity  of  the  atmofphere  is  leaft 
at  the  equator,  and  greated  at  the  poles ;  for  at  the  equa¬ 
tor  the  centrifugal  force,  the  didance  from  the  centre  of 
the  earth,  and  the  heat,  all  of  which  tend  to  diminifh  the 
denfity  of  the  air,  are  at  their  maximum,  while  at  the  pole 
they  are  at  their  minimum.  The  mean  height  of  the  ba¬ 
rometer  at  the  level  of  the  fea,  all  over  the  globe,  is  30 
inches  ;  the  weight  of  the  atmofphere,  therefore,  is  the 
fame  all  over  the  globe.  The  weight  of  the  atmofphere 
depends  on  its  denfity  and  height  :  where  the  denfity  of 
the  atmofphere  is  greated,  its  height  mud  be  lead  ;  and, 
on  the  contrary,  where  its  denfity  is  lead,  its  height  mull 
be  greated.  The  height  of  the  atmofphere,  therefore,  mud 
be  greated  at  the  equator,  and  lead  at  the  poles ;  and  it 
mud  decreafe  gradually  between  the  equator  and  the  poles, 
fo  that  its  upper  furface  will  refemble  two  inclined  planes, 
meeting  above  the  equator  their  highed  part*. 

During  fummer,  when  the  fun  is  in  our  hemifphere,  the 
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Weather,  mean  heat  between  the  equator  and  the  pole  ekes  not  differ 

u— v -  fo  much  as  in  winter.  Indeed  the  heat  of  northern  conn- 

39.  tries  at  that  time  equals  the  heat  of  the  torrid  zone  :  thus 

By  va.na'hcin  RufTia,  during  July  and  Auguft,  the  theimometer  rifes 
derfityof  to  S50  f.  Hence  the  rarity  of  the  atmolphere  at  the  pole, 
the  atmo-  and  consequently  its  height,  will  be  increaied.  The  upper 
fphere.  furfaee  of  the  atmofphere,  therefore,  in  the  northern  hemi- 

1  Dr  Gfj.n  fphere  will  be  lefs  inclined  ;  while  that  of  the  foutliern  he- 

%rlar/.s- £  mi  fphere,  from  contrary  caufes,  will  be  much  more  inclined, 
ii.  p.  329.  The  very  reverfe  will  take  place  during  our  winter. 

The  denfity  of  the  atmolphere  depends  in  a  great  mea- 
fure  on  the  preffure  of  the  fuperineumbent  column,  and 
therefore  decreales,  according  to  the  height,  as  the  preflure 
of  the  fuperineumbent  column  conflantly  decreafes.  But 
the  denfity  of  the  atmolphere  in  the  torrid  zone  will  not 
decreafe  fo  fall  as  in  the  temperate  and  frigid  zones  ;  be- 
caufe  its  column  is  longer,  and  becaufe  there  is  a  greater 
proportion  of  air  in  the  higher  part  of  this  column.  This 
accounts  for  the  obfervation  of  Mr  Cafian,  that  the  baro¬ 
meter  only  links  half  as  much  for  every  2CO  feet  of  eleva¬ 
tion  in  the  torrid  as  in  the  temperate  zones  (b).  The 
denfity  of  the  atmofphere  at  the  equator,  therefore,  though 
at  the  furfaee  of  the  earth  it  is  lefs,  muff  at  a  certain 
height  equal,  and  at  a  ftill  greater  furpafs,  the  denfity  of 
the  atmofphere  in  the  temperate  zones  and  at  the  poles. 

In  the  article  Wind  we  fhall  endeavour  to  prove,  that 
a  quantity  of  air  is  conflantly  afcending  at  the  equator,  and 
that  part  of  it  at  leaft  reaches  and  continues  in  the  higher 
parts  of  the  atmofphere.  From  the  fluidity  of  air,  it  is 
evident  that  it  eannot  accumulate  above  the  equator,  but 
muff  roll  down  the  inclined  plane  (c)  which  the  upper  fur- 
face  of  the  atmofphere  affumes  towards  the  poles.  As  the 
furfaee  of  the  atmofphere  of  the  northern  hemifphere  is 
more  inclined  during  our  winter  than  that  of  the  foutliern 
hemifphere,  a  greater  quantity  of  the  equatorial  current  of 
air  mull  flow  over  upon  the  northern  than  upon  the  fouth- 
ern  atmofphere  ;  fo  that  the  quantity  of  our  atmofphere 
will  be  greater  during  winter  than  that  of  the  foutliern  he- 
mifohere  :  but  during  fummer  tie  very  reverfe  will  take 
place.  Hence  the  greateff  meicurial  heights  take  place 
during  winter,  and  the  range  of  the  barometer  is  leis  in 
fummer  than  in  winter. 

The  denfity  of  the  atmofphere  is  in  a  great  meafure  re- 
gukted  by  the  heat  of  the  place  :  wherever  the  cold  is 
greateff,  there  the  denfity  of  the  atmofphere  will  be  greateff, 

»  and  its  column  ihorteft.  High  countiies,  and  ranges  of 

lofty  mountains,  the  tops  of  which  are  covered  with  fnow 
the  greateff  part  of  the  year,  muff  be  much  colder  than 
other  places  fituated  in  the  fame  degree  of  latitude,  and 
confequently  the  column  of  air  over  them  much  fhorter. 
The  current  of  fuperior  air  will  linger  and  accumulate  over 
thefe  places  in  its  oaffage  towards  the  poles,  and  thus  oc- 
cafion  an  irregularity  in  its  motion,  which -will  produce 
a  fimilar  irregularity  in  the  barometer.  Such  accumula¬ 
tions  will  be  formed  over  the  nortli-weftern  parts  of  Alia, 
and  over  North  America  :  hence  the  barometer  ulually 
ffands  higher,  and  varies  lefs  there,  than  in  Europe.  Ac- 
cumulations  are  alfo  formed  upon  the  Pyrenees,  the  Alps, 
the  mountains  of  Africa,  Turkey  in  Europe,  Tartary,  and 
Tibet.  When  thefe  accumulations  have  gone  0.11  for  fome 

l. 
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time,  the  denfity  of  the  air  beeomes  too  great  to  be  balan-  Weather^ 
ced  by  the  furrounding  atmofphere  ;  it  rufhes  down  on  the 
neighbouring  countries,  and  produces  cold  winds  which 
raife  the  barometer.  Hence  the  rife  of  the  barometer 
which  generally  attends  north* eaff  winds  in  Euiope,  as  they 
proceed  from  accumulations  in  the  north-weft  of  Alia,  or 
about  the  pole  ;  hence,  too,  the  north-weff  wind  from  the 
mountains  of  Tibet  raifes  the  barometer  at  Calcutta. 

We  {hall  endeavour  to  prove  in  the  article  Wind,  that  » 
confiderable  quantities  of  air  are  oecaiionally  ddtroyed  in 
the  polar  regions.  When  this  happens,  the  atmafphere  to 
the  iouth  ruffes  in  to  fill  up  the  void.  Hence  fouth-weit 
winds  take  place,  and  the  barometer  falls. 

As  the  mean  heat  of  our  hemifphere  differs  in  different 
year$,  the  denfity  of  the  atmofphere,  and  confequently  the 
quantity  of  equatorial  air  which  flows  towards  the  poles, 
muff  alfo  be  variable.  Hence  the  range  of  the  barometer 
is  different  in  different  years.  Does  this  range  correlpond 
to  the  mean  annual  heat  ;  that  is  to  fay,  is  the  range  great- 
eft  when  the  heat  is  lead,  and  leaft  when  the  beat  is  greateff? 

In  fome  years  greater  accumulations  than  ufual  take  place 
in  the  mountainous  parts  in  the  fouth  of  Europe  and  Alia, 
owing,  perhaps,  to  earlier  falls  of  inow,  or  to  the  rays  of 
the  fun  having  been  excluded  by  long  continued  fogs. 

When  this  takes  plaee,  the  atmofphere  in  the  polar  regions,^ 
will  be  proportionably  lighter.  Hence  the  prevalence  of 
foutherly  winds  during  fome  winters  more  than  others. 

As  the  heat  in  the  tori  id  zone  never  differs  much,  the 
denfity,  and  confequently  the  height  of  the  atmofphere, 
will  not  vary  much.  Hence  the  range  of  the  baiometer 
within  the  tropies  is  comparatively  fmall  and  it  increafes 
gradually  as  we  approach  the  poles,  becaufe  the  difference 
of  the  temperature,  and  confequently  of  the  denfity,  of  the 
atmofphere  increafes  with  the  latitude. 

The  diurnal  elevation  of  the  barometer  in  the  torrid  zone 
correfp  ,nding  to  the  tides,  obferved  by  Mr  Cafian  and  o- 
thers,  muff  be  owing  to  the  influence  of  the  moon  011  the  at¬ 
mofphere.  This  influence,  notwithstanding. the  ingenious  at¬ 
tempts  of  D’Alembert  and  ieveral  other  phiiofophers,  Items 
altogether  inadequate  to  account  for  the  various  phenome¬ 
na  of  the  winds.  It  is  not  fo  eafy  to  account  for  the  ten¬ 
dency  whieh  the  barometer  has  to  rile  as  the  day  advances*, 
which  ftems  to  be  effablifhed  by  Mr  Cotte's  table.  Per¬ 
haps  it  may -be  accounted  for  by  the  additional  quantity  of 
vapour  added  to  the  atmofphere,  which,  by  n  creating  the 
quantity  of  the  atmofphere,  may  poffibly  be  adequate  to 
produce  the*  effect. 

The  falls  of  the  barometer  which  precede,  and  the  ofcilla- 
tions  which  accompany ,  violent  florins  and  hurricanes,  fhov/ 
us  that  thefe  phenomena  are  produced  by  very  great  rarefac¬ 
tions,  or  perhaps  deftru&ion  or  air,  in  particular  parts  of  the 
atmofphere.  The  falls  of  the  barometer,  too,  that  accompany 
winds  proceed  from  the  fame  eaufe.  I  he  obfervation  made  by 
Mr  Copland,  that  a  high  barometer  is  accompanied  by  a  tem¬ 
perature  above  the  mean,  .will  be  eafily  accounted  for  by  every¬ 
one  acquainted  with  Dr  Blaek’s  theory  of  latent  heat.  The 
higher  the  mercury  {lands,  the  denfer  the  atmofphere  muff 
be  ;  and  the  denfer  it  becomes,  the  more  latent  heat  it  muff 
give  out.  It  is  well  known  that  air  evolves  heat  when  con- 
denied  artificially. 

The 


(b)  Should  it  not  be  examined  whether  the  number  of.  parts  which  the  mercury  finks  for  every  200  feet  of  elevation 
be  not  proportioned  to  the  latitude  of  the  place  ? 

(c)  It  is  of  no  confequence  whether  the  furfaee  of  the  atmofphere  actually  forms  an  inclined  plane,  01%  becoming  rau? 
in  a  very  flow  ratio  (as  is  probably  the  cafe),  afeends  much  higher  than  the  place  at  whieh  the  equatorial  currents  begin 
to  flow  towards  the  poles;  for  ftill  the  different  heights  of  air  of  the  fame  denfity  in  different  parts  of  the  atmolphere  \v:A  in 
fkdl  form  an  inclined  plane,  over  which  thefe.  currents will  roll,  notwitliffanding  the  very  rare,  air  which  they  may  displace. 
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The  falling  of  the  barometer  which  generally  precedes 
rain  remains  (till  to  be  accounted  for  ;  but  we  know  too 
little  about  the  c°ufea  by  which  rain  is  produced  to  be  able 
to  account  for  it  in  a  fatisfadory  manner.  Probably  a  ra¬ 
refied  ftateof  the  atmofphere  is  favourable  to  the  production 
of  rain  ;  we  know,  at  lead,  that  it  is  favourable  to  evapo¬ 
ration.  Suppofing  the  observations  which  we  made  upon 
the  changes  which  vapour  undergoes  in  the  atmofphere  well 
founded,  may  not  the  vapour  in  its  new  form  accumulate 
at  a  confiderable  height  in  the  atmofphere  ?  and  is  riot  the 
height  at  which  clouds  are  always  formed  a  proof  of  this  ? 
May  not  this  fubltance,  whatever  it  is,  when  by  fome  means 
or  other  it  returns  to  the  date  of  vapour,  pafits  its  maxi¬ 
mum,  and  begins  to  fall  in  drops  of  rain,  and  confequently 
is  no  longer  fupported  by  the  atmofphere,  caufe  the  baro¬ 
meter  to  fall  Lddenly,  at  lead  till  new  air  rufhes  in  to  fup- 
ply  its  place  ? 
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Thus  we  have  endeavoured  to  deferibe  the  various  pheno¬ 
mena  of  the  weather,  and  to  account  !or  them  as  far  as  the  pre- 
fent  date  of  our  meteorological  knowledge  enables  us  to  go. 

It  will  be  expeded  that  we  fhould  not  pafs  by  unnoticed 
that  branch  of  meteorology  which  has  in  ?.ll  ages  attracted 
the  atter  tion  of  mankind,  and  in  which,  indeed,  every  o- 
ther  part  ot  the  fcience,  as  far  as  utility  is  concerned,  evi¬ 
dently  centres  ;  we  mean  the  method  o*  prognofticating  the 
weather.  All  philofophers  who  have  dedicated  their  atten¬ 
tion  to  meteorology,  have  built  upon  the  hope  of  being 
able  to  difeover,  by  repeated  obfervations,  fome  rules  con- 
cerning  the  periods  of  the  feafons  and  the  changes  of  the 
weather,  convinced  that  fuch  difeoveries  would  be  of  the 
higlitd  utility,  efpecially  in  agriculture  ;  for  by  forefeeing, 
even  in  part,  the  circumdances  of  the  feafons,  we  would 
have  it  in  our  power  to  prevent  at  lead  a  part  of  the  Ioffes  a- 
rifing  from  them,  as  by  (owing,  for  indance,  the  kind  of  corn 
bed  adapted  for  the  rain  or  the  drought  which  is  to  enfue. 

The  influence  of  the  moon  on  the  weather  has  in  all 
ages  been  believed  by  the  common  people  ;  the  ancient  plii- 
lofophers  embraced  the  fame  opinion,  and  engrafted  upon 
it  their  pretended  fcience  ot  aflrology.  Several  modern 
philofophers  have  thought  the  opinion  worthy  of  notice  ; 
among  whom  Melfrs  Lambert,  Cotte,  and  Toaldo,  defer- 
vcdly  take  the  lead.  Thefe  philofophers,  after  examining 
the  fubjed  with  the  greated  attention,  have  embraced  the 
opinion  of  the  common  people,  though  not  in  its  full  ex¬ 
tent.  To  this  they  have  been  induced  both  by  the  cer¬ 
tainty  that  the  moon  adually  has  an  influence  on  the  at- 
mofphere  as  it  has  on  the  fea,  and  by  obferving  that  cer¬ 
tain  fituations  o<*  the  moon  in  her  orbit  have  almofl  con- 
dandy  been  attended  with  changes  of  the  weather  either 
to  wind,  to  calm,  to  rain,  or  to  drou  Tht. 

There  are  ten  fituations  in  every  revolution  of  the  moon 
in  her  orbit,  when  die  mud  particularly  exert  her  influence 
on  the  atmofphere,  and  when  confequently  changes  of  the 
weather  mod  readily  take  place.  Thefe  are  ( I )  the  new  and 
(2)  full  moon,  when  die  exerts  her  influence  in  conjundion 
with  or  oppofltion  to  the  fun  ;  (3  and  4)  the  quadratures  ; 
(5)  the  Per*See  antl  (6)  apogee  (for  the  difference  in  the 
moon’s  didance  from  the  earth  is  about  27,000  miles),  the 
two  paffa^es  of  the  moon  over  the  equator,  one  of  which,  Mr 
Toaldo  calls  (7;  the  moon's  afeending ,  and  (8)  the  other  the 
moons  defeending  equinox,  the  two  lunidices  as  M.  de  la 
Lande  has  called  them,  (9)  the  boreal  lunijlice,  when  the 
moon  approaches  as  near  as  (he  can  in  each  lunation  to  our 
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zenith,  (10)  the  anjlral,  when  (he  is  at  the  greated  db 

dance  from  it,  for  the  adion  of  the  moon  varies  greatly - r--* 

according  to  her  obliquity.  With  thefe  ten  points  Mr 
1  oaldo  compared  a  table  of  48  years  obfervations  tor  Lom¬ 
bardy,  and  found  the  refult  as  follows  : 


Lunar  Points. 

Atrende ! 
with  a 
charge  of 
weahtr. 

lAtte  dec! 
j  \\  iih  no 
change. 

! 

Pro;  or f  ion 
re  need  ro 
loweft 
t<  r.us. 

New  moons 

522 

82 

6  :  1 

Full  moons 

506 

92 

S  di 

Firft  quarters 

424 

1*9 

2  {  :  1 

Lad  quarters 

429 

j  82 

2 1  :  1 

Perigees 

546 

99 

7  :  1 

Apogees 

5ll 

13° 

4  *  1 

Afeending  equinoxes 

465 

142 

3i  s  1 

Defeending  equinoxes 

446 

152 

2\  :•  1 

Southern  lunidices 

446 

*54 

3  :  * 

Northern  lunidices 

4*« 

162  | 

^  T  •  1 

And  after  examining  a  number  of  other  tables  of  obferva¬ 
tions,  and  combining  them  with  his  own,  he  found  the  pro¬ 
portions  between  thofe  lunar  points  on  which  changes. of 
the  weather  took  place,  and  thofe  which  paffed  without 
any  change  when  reduced  to  the  lowed  terms,  to  be  as  in 
the  lad  column  of  the  above  table  :  fo  that  we  may  wager 
fix  to  one,  that  this  or  that  new  moon  will  bring  a  change 
of  weather,  and  five  to  one  that  a  full  moon  will  be  at¬ 
tended  by  a  change,  and  fo  on.  Several  of  thefe  lunar 
points  often  coincide  with  one  another,  occafloned  by  the 
inequality  of  the  moon’s  periodical,  anomaliflical,  and  fyno- 
dical  revolutions,  and  by  the  progreffive  motion  of  the  ap- 
fes.  Thus  the  new  and  full  moon  fometimes  coincide  with 
the  apngees,  the  perigees,  See.  Thefe  coincidences  are  the 
moft  efficacious.  Their  changing  power,  according  to  Mr 
Toaldo,  is  as  follows  : 

New  moon  coinciding  with  the  perigee 
with  the  apogee 


Full  moon  coinciding  with  the  perigee 
-with  the  apogee 


33 

7 
10 

8 


It  ought  to  remarked,  that  thefe  changes  of  the  weather 
feldom  or  never  take  place  exactly  when  the  moon  is  in  thefe 
lunar  points,  but  fome  time  before  or  after  ;  juft  as  the 
tide,  fay  the  philofophers  who  contend  for  the  influence  of 
the  moon,  is  not  at  its  height  till  after  the  moon  has  palfed 
the  meridian. 

The  power  of  the  moon  over  the  ocean  and  the  atmofphere 
is  difplayed  in  a  particular  manner  during  the  apfes,  in  con- 
fequence  of  her  different  diftances  from  the  earth  during  thefe 
two  fituations.  Now  the  apfes  advance  about  40°  in  the  zodiac 
every  year,  and  complete  a  revolution  111  about  eight  years 
and  ten  months.  It  is  probable  that  the  feafons  and  the 
conftitutions  of  years  have  a  period  nearly  equal  to  this  re¬ 
volution,  and  that  therefore  nearly  the  fame  feafons  return 
every  ten  years.  This  periodical  return  of  the  feafons,  as  43 
Pliny  (dj  feems  to  inform  us,  was  oblerved  by  the  ancients. ca£  >nc°  ^1 
Mr  Toaldo  found,  that  in  Lombardy  the  quantities  of  ramr;0^often 
which  fell  during-  periods  of  nine  fucceffive  years  were  near- years,  < 
ly  equal ;  but  that  this  was  not  true  of  other  penods,  for 
inftance,  of  fix,  eight,  or  ten  years  By  comparing  in  like 
manner  the  quantities  of  rain  publiflied  by  the  Royal  Aca¬ 
demy  of  Sciences  at  Paris,  from  1699  to  17.52,  he  found, 

that  1 


(d)  “  Tempeftates  ardorcs  fuos  habere  quadrinis  annis.— 
SLib.  1 8.  <r.  25,  .  2 


■Odoms  vero  augeri  eafdem  centefima  rcvolventi  fc  luna.” 
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tSn  of  fi*  Cerics  of  nine  years,  three  were  greater  and  three 
*  fjpailer,  but  on  both  fide*  almoll  equal  to  one  another. 

During  the  revolution  of  the  aples,  there  are  four 
remarkable  points,  the  two  equinoctial  and  two  folftitial 
points;  in  which,  when  the  moon  is  in  perigee,  her  efftd 
will  be  mod  powerful  on  the  weather.  The  moon  paffes 
from  one  equinoctial  point  to  another  in  about  four  years  ; 
in  them  its  power  is  great  eft :  it  is  probable,  theiefore,  that 
when  an  extraordinary  year  happens,  a  return  of  another 
may  be  expeCted  in  about  four  years.  As  the  apfes 
after  their  revolution  return  again  in  the  fame  order  as  be¬ 
fore,  it  is  probable  that  the  return  of  the  feafons  will  be 
nearly  the  fame  in  every  feries  of  nine  years. 

Such,  according  to  Mr  Toaldo,  is  the  period  at  the  end 
of  which  we  are  to  exped  a  return  of  the  feafons.  Mr 
Cotte,  however,  though  he  does  not  deny  the  influence  of 
the  revolution  of  the  apfes,  places  greater  confidence  in 
the  lunar  period  of  19  years;  at  the  end  of  which,  the  new 
and  full  moons  return  to  the  fame  day  in  the  Julian  year. 
He  fuppofes,  that  in  like  manner  the  feafons  correfpond 
with  one  another  every  19  years.  The  fimilarity,  he  in¬ 
forms  us,  is  linking  between  the  temperatures  of  the  years 
1701,  1720,  1739,  1758,  and  3 777-  That  of  1758,  upon 
which  we  have  obfervations  much  detailed  by  M.  du  Ha¬ 
mel,  has  a  remarkable  coincidence  with  1777;  there  was 
fcarcely  any  difference  in  the  temperatures  of  the  corre- 
fponding  months.  The  years  1778,  1779,  and  1780,  have 
been  hot  and  dry,  and  they  correfpond  with  years  which 
have  had  the  fame  charader.  The  years  correfponding  with 
1782,  elpecialiy  1725  and  1763,  have  been  fingularly  cold, 
humid,  and  late,  as  was  the  cafe  with  1782  f. 

Such  is  an  imperfect  view  of  the  opinions  of  thofe  phi- 
lofophers  who  have  endeavoured  to  eftablifh  the  influence  of 
the  moon  over  the  weather.  The  moil  important  of  their 
maxims  for  prognosticating  the  weather  are  the  following  : 
45  1.  When  the  moon  is  in  any  of  the  ten  lunar  points  a- 

Maximsforkove  mentioned,  a  change  of  the  weather  may  be  expeded. 
prngnofti-  Thc  mo{t  efficacious  of  thefe  points  are  the  conjundions 
and  apfes. 

2.  The  coincidence  of  the  conjunctions  with  the  apies 
is  extremely  efficacious  :  that  ot  the  new  moon  with  the 
perigee  gives  a  moral  certainty  of  a  great  perturbation. 

3.  The  new  and  full  moons,  which  fometimes  produce  no 
change  on  the  weather,  aie  fuch  as  are  at  a  diftance  from 

the  apfes.  . 

4.  A  lunar  point  commonly  changes  the  Hate  into  which 
the  weather  was  brought  by  the  preceding  point.  For  the 
molt  part  the  weather  never  changes  but  with  fome  lunar 
point. 

3.  The  apogees,  quadratures,  and  fouthern  luniftices,  com¬ 
monly  bring  fair  weather,  for  the  barometer  then  rifes  ;  the 
other  points  tend  to  make  the  air  lighter,  and  thereby  to 
produce  bad  weather. 

6.  The  rnoft  efficacious  lunar  points  become  fiormy  about 
the' equinoxes  and  folllices. 

7.  A  change  of  weather  feldom  happens  on  the  fame 
day  with  a  lunar  point,  but  iometimes  befoie  and  fometimes 

after  it.  , 

8.  At  the  new  and  full  moons  about  the  equinoxes,  and 
even  the  folftices,  efpecially  the  winter  folflice,  the  weather 
is  commonly  determined  to  good  or  bad  for  three,  or  even 
fix  months. 

9.  The  feafons  and  years  have  a  period  of  eight  or  nine 
years  correfponding  with  the  revolution  of  the  lunar  apfes, 
and  another  of  1  9  correfponding  to  the  lunar  period. 

Would  it  not  be  worth  while  to  publifh  a  met eoi ©logical 
kalendar  yearly,  marking  the  time,  to  which  the  lunar  points 
correfpond,  at  which  changes  of  the  weather  ihay  be  exped- 
Vot.  XVIII.  Fart  II. 
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ed,  efpecially  when  any  of  thefe  points  coincide  5  and  mark-  Weather.^ 
ing  the  probability  of  a  change  at  any  particular  time  ?  and 
might  not  this  be  attended  by  a  diary  of  the  weather  for 
the  9  or  19  correfponding  years?  By  this  means,  if  there 
is  any  probability  in  the  opinion  that  the  moon  has  influ¬ 
ence  over  the  weather,  men  would  be  enabled  to  forefee 
changes  with  a  con  fiderable  degree  of  probability  ;  and  at 
any  rate,  v/e  would  be  able,  by  the  united  obfervations  of 
a  whole  nation,  to  determine  whether  there  be  any  truth 
in  the  opinion ;  and  if  there  be,  as  its  univerfality  would 
lead  one  to  fuppofe,  fucceeding  obfervations  would  gradual¬ 
ly  correct  the  imperfedion  of  our  piefent  rules,  and  enable 
us-  to  bring  our  prognoftics  of  the  weather  to  the  greatefl 
exadnefs.  ^ 

We  aie  not  fo  fanguinc,  however,  as  Mr  Toaldo  and  P-Remark* 
Cotte  on  this  fubjed.  Even  allowing  the  influence  ot  the  on  the  la- 
moon  on  the  weather  to  be  as  great  as  they  could  defire, uar  influ- 
and  fnppofing,  which  is  very  far  from  being  the  cafe,  thataice' 
it  is  not  influenced  by  any  other  cauie,  we  do  not  fee  how 
the  feafons  could  return  in  the  fame  order  every  9th  or 
19th  year.  The  motions  of  the  heavenly  bodies  (efpecially 
the  moon)  are,  firi&ly  fpeaking,  incommenfurable.  The 
lunar  apogee  returns  to  the  fame  fituation  in  eight  years 
ten  months  (without  reckoning  boms  and  minutes)  :  at  its 
firfi  return  it  will  be  two  months  or  figns  removed  from 
the  fame  fituation  with  the  fun  ;  at  the  end  of  the  fecond  * 
period,  tour  months  ;  and  at  the  end  of  the  third,  fix  months; 
fo  that  if  the  feafon  was  winter  at  the  beginning,  after  three 
revolutions  it  will  be  the  middle  of  fummer.  Now,  how  in 
this  cafe  can  the  fame  feafons  1  etui  11  ?  Suppofing  the  equi¬ 
noctial  ooints  to  produce  conftantly  great  changes  on  the 
weather,  if  one  ot  them  during  the  firit  involution  happen¬ 
ed  in  winter,  in  the  fecond  it  would  happen  in  fpnng,  and 
the  third  ill  fummer;  fo  that  what  would  during  the  fiiit 
revolution  produce  a  particular  winter,  would  in  the  fecond 
ad  upon  the  fpring,  and  in  the  third  on  the  lummer. 

Would  it  in  thefe  cafes  produce  fimilar  changes  on  the  wea¬ 
ther  ?  Surely  not.  And  whether  it  did  or  not,  would  the 
fame  feafons  return  in  every  revolution  ?  In  fix  complete 
revolutions,  indeed,  or  53  years,  the  lunar  perigee  returns  to 
the  fame  fituation  as  at  firfi,  very  nearly,  in  the  fame  feafon :  it 
might  be  expeded  then  that  the  feafons  would  perform  a  com¬ 
plete  revolution  every  53  years,  and  that  the  54  th  would  ex¬ 
actly  referable  the  firfi,  and  fo  on.  This  may  pcflibly  be  the 
cate,  but  it  is  by  no  means  probable  ;  for  when  Mr  Toaldo 
compared  the  quantity  of  rain  which  fell  at  Paris  during 
1699,  1700,  1701,  1702,  &c.  with  what  fell  in  1 7 5 2 ’  1753» 

1754,  &c«  though  the  firfi  years  in  each  feries  corresponded 
pretty  exadly,  the  difference  being  only  eight  lines,  there 
was  no  fuch  refemblance  between  any  of  the  following  years. 

Neither  are  we  convinced  that  the  influence  of  the  moon 
can  have  fuch  ail  effed  on  the  weather  as  the  above  men¬ 
tioned  philosophers  fuppofe.  The  moon, only  ads,  as  far 
as  we  know  at  leaft,  by  producing  tides  in  the  atmofphere  ; 
for  the  refined  fpeculations  of  Mr  Toaldo  about  its  electri¬ 
cal  influence  we  cannot  admit,  as  the  eledricitv  of  the  at- 
mofphere  is  lefs  during  the  night,  when  the  moon’s  influ¬ 
ence  fhould  be  greatefl,  than  during  the  day.  Now  we  do 
not  fee  how  thefe  tides,  fuppofing  them  greater  than  they 
are,  can  be  adequate  to  the  effeds  aferibed  to  them. 

Mr  Kirwan  f  has  lately  endeavoured  to  difeover  probable  f  TAJh 
rules  for  prognoflicating  the  different  feafons,  as  far  a3  re-T™n/  vol. 
gards  Britain  and  Ireland,  fiom  tables  ot  obfervations  alone. v*  ' 
On  perufmg  a  number  of  obfervations,  taken  in  England  ^  Kir- 
from  1677  to  1789,  he  found,  wan’s  me- 

1.  That  when  there  has  been  no  ftorm  beiore  or  after  ^ 
vernal  equinox,  thc  enluing  fummer  is  generally  dry  at  lea^^atTng  thc 

five  times  in  fix.  rTM  weather, 

5  N  2.  I  hat 


Wrather, 
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2.  That  when  a  ftorm  happens  from  an  eaflcrly  point, 

either  on  the  19th,  2cth,  or  21ft  of  May,  the  fucceeding 
fummer  is  generally  dry  four  times  in  five.  j. 

3.  That  when  a  ftonn  arifes  on  the  25th*  26th,  or  27th 
of  March  (and  not  before),  in  any  point,  the  fucceeding 
fummer  is  generally  dry  four  times  in  five. 

4.  If  there  be  a  florm  at  fouth-v/eft  or  weft- fouth- well 
on  the  19th,  20th,  2 ill,. or  22d  of  March  the  fucceeding 
lummer  is  generally  wet  five  times  in  fix. 

In  this  country  winters  and  fprings,  if  dry,  are  moll  com¬ 
monly  cold ;  if  moift,  warm  :  on  the  contrary,  dry  fum- 
mers  and  autumns  are  ulualiy  hot,  and  moift  fumrr.ers  cold. 

that  if  wc  know  the  moiftnefs  or  drynefs  of  a  feafon,  we 
can  judge  pretty  accurately  of  its  temperature. 

From  a  table  of  the  weather  kept  by  Dr  RTutty,  in  Dub¬ 
lin,  for  4r  yeais,  Mr  Kir  wan  endeavoured  to  calculate  the 
probabilities  of  particular  feafons  being  followed  by  others. 
Though  his  rules  relate  chiefly  to  the  climate  of  Ireland,  yet 
as  probably  there  is  not  much  difference  between  that  iOand 
and  Britain  in  the  general  appearance  of  the  feafons,  we 
lhall  mention  his  conchifions  here. 

In  .41  years  there  were  6  wet  fprings,  22  dry,  and  13 
variable  ;  20  wet  fummers,  16  dry,  and  5  variable  ;  1  1  wet 
autumns,  ri  dry,  and  19  variable.  A  feafon,  according  to 
Mr  Kirwan,  is  counted  wet  when  it  contains  two  wet 
months.  I11  general  the  quantity  of  rain  which  fails  in  dry 
feafons  is  lefs  than  five  inches,  in  wet  feafons  more  :  variable 
ieafons  are  thofe  in  which  there  falls  between  30 lb.  and 
361b.  a  lb.  being  equal  to  .1^7639  of  an  inch. 

The  order  in  which  the  different  feafons  followed  each 
other  was  as  ia  the  following  tabic 
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Hence  Mr  Kirwan  deduced  the  probability  of  the  kind 
of  feafons  which  would  follow  others.  This  probability  is 
expreffed  in  the  Iafl  column  of  the  table,  and  is  to  be  un¬ 
derflood  in  this  manner  :  The  probability  that  a  dry  fum- 
mer  will  follow  a  dry  fpring  is  44 ;  that  a  wet  fummer  will 
follow  a  dry  fpring  ,8r  ;  that  a  variable  fummer  will  follow 
a  dry  fpring  ;  and  fo  on. 

This  method  of  Mr  Kirwan,  if  there  is  fuch  a  connexion 
between  the  different  feafons  that  a  particular  kind  of  weather 
in  one  has  a  tendency  to  produce  a  particular  kind  of  wea¬ 
ther  in  the  next,  as  it  is  reafonable  to  expedl  from  theory, 
may  in  time,  by  multiplying  obfervations,  come  to  a  great 
degree  of  accuracy,  and  may  at  lafl,  perhaps,  lead  to  that 
great  ^  defideratum,  a  rational  theory  of  the  weather.  As 
we  wifh  to  throw  as  much  light  as*  poflible  on  this  impor¬ 
tant  fubjea,  we  fhall  add  tothefe  a  few  maxims,  the  truth  of 
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which  have  either  been  confirmed  by  long  obfervation,  or^1111* 
winch  the  knowledge  we  have  already  acquired  of  the  caufesnofticw 
of  the  weather  has  eftablifhed  on  tolerably  good  grounds.  thewea-° 
1  •  A  moifi  autumn  with  a  mild  winter  is  generally  fol-tiler* 
lowed  by  a  cold  and  dry  fpring,  which  greatly  retards  vege¬ 
tation.— Such  was  the  year  1741  *\  *  Du  Ha* 

2.  Tr  ’  *  ‘  ‘  ‘ 
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If  the  fummer  be  remarkably  rainy,  it  is  probable  thatWtf/* 
the  enfuing  winter  will  be  fevere  ;  for  the  unufual  evapora¬ 
tion  will  have  carried  off  the  heat  of  the  earth.  Wet  fum- 
mers  are  generally  attended  with  an  unufual  quantity  of 
feed  on  the  white  thorn  and  dog-rofe  bufhes.  Hence  the 
unufual  fruitfulnefs  of  thefe  fhrubs  is  a  fign  of  a  fevere  winter. 

3.  The  appearance  of  cranes  and  birds  of  paffage  early 
in  autumn  announces  a  very  fevere  winter;  for  it  is  a  fign 
that  it  has  already  begun  in  the  northern  countries. 

.  4*  When  it  rains  plentifully  in  May,  it  will  rain  but  little 
in  September,  and  vice  verfa. 

5.  When  the  wind  is  fouth-vvefl  during  fummer  or  au¬ 

tumn,  and  the  temperature  of  the  air  unufually  cold  for  the 
feafon,  both  to  the  feeling  and  the  thermometer,  with  a  low 
barometer,  much  rain  is  to  be  expe£ted  -f.  '  f  Mar.* 

6.  Violent  temperatures,  as  florms  or  great  rains,  pro-  ^h/nr  vo? 

duce  a  fort  of  crifis  in  the  atmofphere,  which  produces  a  iv^p.  63^ 
conflant  temperature,  good  or  bad,  for  forne  months  j|,  |[  P.&tu* 

7.  A  rainy  winter  piedi&s  a  ftenl  year. — A  fevere  au¬ 
tumn  announces  a  windy  winter  J.  I  TcaU?, 

Thus  we  have  endeavoured  to  deferibe  the  various  phe¬ 
nomena  of  the  weather,  and  to  explain  them  as  far  as  the 
infant  Hate  of  our  knowledge  ef  the  atmofphere  iurnifhed 
us  with  principles. 
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Not  with  (landing  the  imperfection  of  our  prefent  know¬ 
ledge  of  this  fubject,  the  numbers  and  the  abilities  of  the 
philofophers  who  are  at  prefent  engaged  in  the  ftudy  ean- 
n®t  fail  at  lafl  of  being  crowned  with  fuccefs ;  and  perhaps 
a  rational  and  fatis factory  theory  of  the  weather  is  not  fo 
far  di  ft  ant  as  we  at  prefent  fuppofe.  It  is  a  pity,  however, 
that  in  a  feience  attended  with  fo  much  difficulty  as  meteo¬ 
rology  is,  various  artificial  difficulties  fhould  have  been 
thrown  in  the  way,  which  contribute  very  much  to  ob- 
ftruit  its  progrefs.  There  are  no  fewer  than  four  thermo¬ 
meters 
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different  parts  of  Europe  ;  and  the  the  lams  over  the  pulleys  at  EE,  and  balanced  by  weights  Weaving. 


Weather  mctm  ufed  at  prefent 

II  obfervations  made  by  each  of  them  mull  be  reduced  to  one 
"Weaving.  comni0n  Standard  before  it  is  poffible  to  compaie  them  with 
one  another.  This  is  a  tedious  enough  bufinefs,  but  it  is 
nothing  at  ail  to  the  reduction  of  observations  of  rain  and  of 
the  barometer  to  one  common  ftandard.  Every  nation  has  its 
Own  peculiar  meafure  ;  and  the  French,  to  add  to  the  diffi¬ 
culty,  have  reckoned  by  lines,  and  twelfths  of  lines,  inflead 
of  by  decimal  parts  of  an  inch.  Whether,  however,  this  be 


at  the  other  ends.  Fiom  the  lower  bar  of  each  lam  or  hid- 
die  a  rope  pafTes  to  the  treadles  or  moveable  bars  at  OO;  fo 
that  when  a  foot  preffes  a  treadle,  the  lam  faftened  to  it 
finks,  while  the  other  riles  bv  means  of  the  balancing 
weight  fiafpended  from  the  pulley  at  E.  The  wotkman 
then  throws  in  the  woof  by  means  of  the  finittle,  and  clofes  it 
by  one  or  two  ftrokes  of  the  lay  or  batten>  of  which  WB,WB 
are  called  the  f words ,  CC  the  cap,  or  in  Scotland  the  upper 


the  cafe  at  prefent  or  not,  we  know  not,  as  we  have  feen  no  Jbsll,  DD  the  block  or  under  Jhelly  and  PP  the  reed  or  comb 

.  .  .  •  •  *  .  t  l,  /irt  f  U  /a  /k  olln  I  I  if*  f  lia  k  on  o  n  r'l  t  i/n  1/>W 


meteorological  tables  drawn  up  in  France  later  than  1792 
•Philolophers  ought  certainly  to  fix  upon  fome  common  flan- 
dard  of  weights  and  meafures,  otherwife  the  labour  in  mete¬ 
orology,  and  even  in  chemiflry,  muff  foon  become  intole¬ 
rable.  The  only  other  poflible  way  to  remedy  this  evil 
would  be,  to  conllruA  accurate  tables,  in  which  the  various 
weights  and  meafures  ufed  by  philofophers  are  reduced  to 
one  common  ftandard.  This  has  already  been  done  in  part; 
but  no  table  of  this  kind  which  we  have  feen  is  fuflicient 
to  remedy  the  evil :  few  of  them  defeend  to  decimal  parts 
of  fmall  weights  or  meafures  ;  yet  without  this  they  feldom 
can  fave  the  trouble  of  calculation. 

Weather,  in  fea-language,  is  ufed  as  an  adje&ive,  and 
applied  by  mariners  to  every  thing  lying  to  windward  of  a 
particular  fituation  :  thus,  a  fhip  is  faid  to  have  the  wea¬ 
ther-gage  of  ’another,  when  fhe  is  farther  to  windward. 
Thus  alfo,  when  a  fhip  under  fail  prefents  either  of  her  fides 
to  the  wind,  it  is  then  called  the  weather-fide  or  weather* 
hoard ;  and  all  the  rigging  and  furniture  fituated  there¬ 
on  are  diftinguifhed  by  the  fame  epithet,  as  the  weather - 
Jhrouds,  the  weather-lifts ,  the  weather-braces ,  6c C. 

To  Weather,  in  fea-language,  is  to  fail  to  windward  of 
fome  fhip,  bank,  or  head-land. 

JV father.- (dock,  a  moveable  vane,  in  form  of  a  cock,  or 
other  fhape,  placed  011  high,  to  be  turned  round  according 
to  the  diredion  of  the  wind,  and  point  out  the  quarter  from 
whence  it  blows. 

IVv./trnER-Giafs.  See  Barometer. 

WEATHERING,  among  failors,  fignifies  the  doubling 
or  failing  by  a  head-land  or  other  place. 

'  WEAVING,  the  art  of  working  a  web  of  cloth,  filk, 
or  other  fluff,  in  a  loom  with  a  fhuttle.  For  an  idea  of  the 
manner  in  which  this  is  performed,  fee  Cloth. 

WEAriNG-Loom ,  a  machine  for  weaving  cloth,  filk,  See. 
by  railing  the  threads  of  the  warp  in  order  to  throw  in  the 
flioot,  and  ftrike  it  clofe.  Of  thefe  there  are  various  kinds, 
diftinguifhed  by  the  different  forts  of  cloths,  fluffs,  lilks, 
&c.  in  which  they  are  employed ;  and  which  are  chiefly 
diftinguifhed  by  the  number  and  variety  of  the  threads  they 
raife  in  order  to  work  the  warp,  either  plain  or  in  figuies, 
by  making  more  or  lefs  of  the  woof  or  fhoot  appear  through 
the  warp.  In  order  to  give  a  general  idea  ot  weaving,  we 
fhall  here  deferibe  the  parts  ot  the  common  weaver's  loom. 
See  Plate  DXXXIX.  fig.  1.  in  which  efl  ef  are  the  front 
"polls,  and  g,  g  the  back  pofts  of  the  loom  ;  1 1 1,  m  m,  mm 
are  the  Zams  in  their  place  at  Qj^or,  as  they  are  called  in 
fome  parts  of  Scotland,  the  biddies ,  and  in  others  the 
flaws*  They  are  compofed  of  ftrong  threads,  flretched  be¬ 
tween  two  horizontal  bars,  an  upper  and  a  lower.  The 
threads  of  one  lam  are  fo  diipoled  as  to  pafs  between  the 
upper  threads  of  the  warp,  while  they  admit  the  lower  threads 
to  pafs  through  loops  01  fmall  holes  in  them,  and  the  difpo- 
fition  of  the  threads  of  the  other  lam  is  fuch,  that  while  they 
pafs  between  the  lower  thread?  of  the  warp,  they  admit  the 
upper  threads  to  pafs  through  the  fmall  holesjuft  mentioned. 
The  lams  are  iulpended  from  the  ciofs  bar  or  lam-beater 
HH,  by  means  of  ropes  n9  n  paffing  from  the  upper  bars  of 


contained  between  thefe  fhells.  LL  is  the  bench  on  which 
the  workmen  fit ;  for  the  loom  which  our  figure  represents 
is  conftru&ed  for  weaving  cloth  of  fuch  a  breadth  as  to  re¬ 
quire  two  workmen,  who  have  their  quills  in  a  box  d  on  the 
middle  of  the  bench  on  which  they  fit.  Between  the  work¬ 
mens  bench  and  the  batten  or  lay  is  the  brefl-bar  I,  I,  a 
fmooth  fquare  beam,  in  which  there  is  an  opening  to  let  the 
web  through  as  it  is  wove.  From  this  opening  the  web  SS 
paffes  to  the  knee  roll  or  web  beam  GG,  round  which  it  is 
rolled  by  means  of  the  [pokes,  vifible  in  the  figure,  and  kept 
from  being  unrolled  by  a  wheel  with  teeth  and  clench,  vifi¬ 
ble  likewiie  in  the  figure.  In  fome  looms  the  wTeb  paffes 
from  the  knee-roll  to  the  wooden  frame  X,  to  be  dried  as  it 
is  wove.  Oppofite  to  the  breali-bar,  and  011  the  other  fide 
of  the  batten  or  layy  is  the  cane-roll  or  yarn-beam ,  on  which  the 
warp  is  rolled  when  put  into  the  loom,  and  from  which  it 
is  gradually  unrolled  as  the  work  proceeds.  TT  are  bob¬ 
bins  filled  with  yarn  of  the  warp  to  mend  fuch  threads  of  it 
as  may  be  broke  in  the  weaving ;  and  B  b,  B  b  are  clues  of 
the  fame  kind  of  yarn  with  the  borders  of  the  warp,  to 
mend  fuch  threads  as  may  there  be  broken. 

Fig.  2.  reprefents  the  common  Ihuttle  with  the*  v  jity 
in  the  middle,  in  which  the  quill  with  the  woof  .’4  placed  on 
a  fpindle  or  axis.  As  this  fhuttle  is  thrown  until  one  hand 
in  at  one  fide  of  the  warp,  and  received  with  the  other  hand 
at  the  other  fide,  it  is  obvious,  that  when  the  web  is  of  a 
breadth  too  great  for  a  mm  to  reach  from  one  fide  of  it  to 
the  other,  two  workmen  mull  be  employed  and  much  time 
loll.  To  remedy  this  inconveniency,  a  new  fhuttle  has,  in 
this  country,  been  lately  brought  into  very  general  ufe,  and 
called  the  flying Jh utile,  becaufe  it  flies  through  the  warp 
with  wonderful  rapidity  on  two  Heel  rollers  Rll  (fig.  3.) 
This  (liuttle  is  not  thrown  with  the  hand,  but  moved  back¬ 
wards  and  forwards  by  a  very  fimplc  piece  of  machinery, 
of  which  fig.  4.  will  give  the  reader  a  fufflciently  accurate 
conception.  To  each  end  of  the  batten  or  lay  L  is  fatten¬ 
ed  a  kind  of  open  box  B,  b,  with  the  bottom  or  horizontal 
fide  cxadly  011  a  level  with  the  threads  of  the  warp  of  the 
intended  web.  In  each  of  thefe  boxes  is  a  vertical  piece  of 
wood  D,  d ,  of  coniiderable  thicknefs,  called  a  driver ,  This 
driver  is  moved  ealily  on  an  iron  fpindle  or  axis  from  one  end 
of  the  box  to  the  other  by  means  of  a  {lender  rope  CCCD,  and 
a  handle  H  is  feen  in  the  figure.  When  the  weaver  is  to  be¬ 
gin  his  work,  he  lays  the  fhuttle  on  its  rollers  in  the  box  1} 
with  the  iron  tip  T  (fig.  3.)  touching,  or  almoft  touching, 
the  driver  D  (fig.  4.)  Then  moving  the  handle  H,  with  a 
fudden  jerk,  towards  the  box  b ,  the  driver  D  forces  the  fluzt* 
tie  with  a  rapid  motion  thro’  the  warp  till  it  ftrikes  d,  which 
is  impelled  by  the  ttroke  to  the  further  end  of  the  box  b. 
The  two  drivers  D  and  d  have  now  changed  their  pofit ions 
in  their  refpedfive  boxes ;  fo  that  the  driver  which  was  at 
the  front  of  its  box  before,  is  now  at  the  farther  end  ok  it, 
and  vice  verfe.  Then  by  a  fudden  jerk  of  the  hand  toward?* 
B  the  fhuttle  is  driven  back  till  it  ftrike  D  ;  and  thus  is  the 
work  continued  without  the  weaver  having  cccailou  ever  to 
ftretch  his  arms  from  one  margin  of  the  web  to  the  other* 
That  the  fhuttle  may  iiot,  bv  the  unfteadineis  of  the^work- 
N  z 
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man's  hand,  be  driven  zig-zag  through  the  warp  or  out  of 
the  place  in  which  it  ought  to  move,  the  guiding  or  driving 
rope  CCCD  is  made  to  pafs  through  fmooth  holes  or  loops 
C,  C,  at  the  ends  of  the  ropes  EC,  EC,  lufpended  either 
from  the  crofs  bar  on  the  top  of  the.  loom  or  from  the  fwords 
of  the  batten. 

This  ftiuttle,  we  fhould  think,  a  great  improvement  in 
every  kind  of  weaving  loom,  though  fome  of  the  older 
tradefmen,  with  whom  we  hafe  converfed  on  the  fubjeft,  con¬ 
tend,  that  it  is  valuable  only  in  what  they  call  light  work, 
fuch  as  cotton  or  linen  cloth,  or  when  the  web,  if  woollen, 
is  very  broad. 

WEB,  a  fort  of  tiffue  or  texture  formed  of  threads  inter¬ 
woven  with  each  other ;  iome  whereof  are  extended  in 
length,  and  called  the  <wurp  ;  others  are  drawn  acrofs,  and 
called  the  woof. 

WEDGE,  one  of  themechanical  powers.  See  Mechanics. 

WEDNESDAY,  the  fourth  day  of  the  week,  fo  called 
from  a  Saxon  idol  named  IVoden ,  fuppofed  to  be  Mars, 
worfhipped  on  this,  day. 

Afh- Wednesday,  the  firft  day  of  Lent,  fo  called  from  the 
cuflom  oblervcd  in  the  ancient  Chriflian  church  of  penitents 
exprefling  their  humiliation  at  this  time,  by  appearing  in 
fack  cloth  and  afhes. 

WEED,  a  common  name  for  all  rank  and  wild  herbs, 
that  grow  of  themfelves,  to  the  detriment  of  other  ufeful 
herbs  they  grow  among. 

Weed,  in  the  miners  language,  denotes  the  degeneracy  of 
a  load  or  vein  of  fine  metal  into  an  utelefs  marcafite. 

Weeds,  alfo  denote  a  peculiar  habit,  worn  by  the  re 
lifts  of  perfons  deceafed,  by  way  of  mourning. 

WEEK,  in  chronology,  a  divifion  of  time  comprifing 
feven  days.  See  Plan  et  ary  Days  and  Sabbath. 

PaJJton-WfiE* ,  or  the  Holy  W elk,  is  the  laft  week  in 
Lent,  wherein  the  church  celebrates  the  myftery  of  our  Sa¬ 
viour’s  death  and  pafiion. 

Week  or  Wyck,  in  geography,  a  parliament  and  port- 
town  of  Scotland,  in  the  (hire  of  Caithnefs.  W.  Long.  3. 

2 -  N.  Lat.  58.  30. 

Weeks  Ember .  See  Ember. 

Ferjl  of  Weeks .  See  Pentecost. 

WEEVEL,  Method  of  deflroylng .  See  Granary. 

WEEVER,  in  ichthyology.  ‘  See  Trachinus. 

WEEVIL,  in  zoology,  a  fpecies  of  curculio.  SeeCua- 

CULIO. 

WEIGH,  a  weight  of  cheefe,  wool,  &c.  containing  2 56 
pounds  avoirdupois.  Of  corn,  the  weigh  contains  40  bu- 
fhels  ;  of  barley  or  malt,  fix  quarters.  In  fome  places,  as 
EfTex,  the  weigh  of  cheefe  is  300  pounds. 

WEIGHING,  the  aft  of  examining  a  body  in  the  ba¬ 
lance  to  find  its  weight. 

W FiGHiNG  Anchor ,  is  the  drawing  it  out  of  the  ground  it 
had  been  caft  into,  in  order  to  fet  fail,  or  quit  a  port,  road, 
or  the  like.  ' 

WEIGHT,  in  phyfics,  a  quality  in  natural  bodies, 
whereby  they  tend  downwards  towards  the  centre  of  the 
earth.  Or,  weight  may  be  defined  in  a  lefs  limited  manner, 
to  be  a  power  inherent  in  all  bodies  wheieby  they  tend  to 
fome  common  point,  called  the  centre  of  gravity ,  or,  to 
fpeak  more  accurately,  to  one  another  :  and  that  with  a 
greater  or  lefs  velocity,  as  they  are  more  or  lefs  denfe,  or 
as  the  medium  they  pafs  through  is  more  or  lefs  rare.  See 
M  ECHANICS. 

Weight,  in  commerce,  denotes  a  body  of  a  known 
weight  appointed  to  be  put  in  the  balance  againft  other 
bodies  whole  weight  is  required. 
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The  fecurity  of  commerce  depending,  in  a  food  meafure, 
on  the  juftnefs  of  weights,  which  are  ufually  of  lead,  iron,  - 
or  brafs,  moft  nations  have  taken  care  to  prevent  the  fal- 
fification  thereof,  by  flafnping  or  marking  them  by  proper 
officers,  after  being  adjufted  by  fome  original  flandard. 
Thus,  in  England,  the  flandard  of  weights  is  kept  in  the 
exchequer  by  a  particular  officer,  called  the  clerk  of  the  mar¬ 
ket.  J 

Weights  may  be  diftinguifhed  into  ancient  and  modern. 
I.  Ancient  Weights. 

1.  Thofe  of  the  ancient  Jews,  reduced  to  the  Engliffi 
troy  weight,  will  (land  as  in  the  following  table  : 

lb. 

Shekel  .  .  0 


60 


300c 


Maneh 


5c 


Talent 


2.  Roman  weights,  reduced  to 
will  fiand  as  in  the  following  table  *. 

Lentes 


dwt. 

O 


4 

Siliquse 

1  2 

3 

Obolus 

6 

2 

Scrii 

72 

18 

6 

3 

96 

24 

8 

4 

144 

36 

1 2 

6 

192 

48 

16 

8 

576 

144 

48 

24 

6912 

1728 

576 

288 

o  o 


o  o 


Drachma 


Sextula 


96 


-  Sicilicus 
Duella 


o  4  j3t 


4  3 


1  Unci  a 


o  18 


St 


48(3612  Libra  10  18  134* 


The  Roman  ounce  is  the  Englifh  avoirdupois  ounce,  which 
they  divided  into  7  denarii,  as  well  as  8  drachmas. 

*  3.  Attic  Weights . 


Drachma 

- 

lb. 

0 

oz. 

0 

dwt.  gr. 

2  16.9 

100 

Mina 

- 

1 

I 

IO  IO 

6000 

60J  Talent 

- 

67 

7 

5  0 

II.  Modern  Weights. 

I.  Englifh  Weights. —  Mr  Renardfon,  in  a  paper  publifhed 
in  the  Philoiophical  Tranfaftions,  has  proved,  that  at  firft 
there  was  but  one,weight  in  England,  and  that  this  was  the 
avoirdupois.  Troy  weight  was  introduced  in  the  time  of 
Henry  VII;  At  prefent,  both  the  troy  and  avoirdupois 
weights  are  ufed  in  England.  Troy  weight  feems  to  have 
derived  its  name  from  Troyes ,  a  towm  in  France,  where  a 
celebrated  fair  was  kept.  It  is  ufed  for  weighing  gold, 
filver,  jewels,  filk,  and  all  liquors.  The  avoirdupois  is  ufed 
for  weighing  other  things, 

Tammm 


Weight 


dwt.  gr. 


236  IOy 
JI3  IO  I  TOy 
EngHfh  troy  weight, 


g1*- 

OtVt 


3*t 


°T 


W  E  I 
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Tabie  of  Troy  Wright^  at  ufed  by  thi 


33 


- 1 

Half-ouner, 


GoM/mithS)  iffc 


Grains. 

24 

Penny 

480 

20  < 

5760 

240  . 

1 2 


Pound. 


Apothecaries . 


Grains. 

2 

20 

Scruple.  9 

4 

60 

3 

Dram.  3 

8 

480 

24 

8 

Ounce.  § 

l6 

5760 

288 

96 

12 

Pound. 

32 

The  troy  pound  in  Scotland,  which  by  flatute  is  to  be 
the  fame  as  the  French  pound,  is  commonly  fuppofed  equal 
to  1 5  ounces  and  three  quarters  troy  Englifh  weight,  or 
7560  grains.  But  by  a  mean  of  the  flandards  kept  by  the 
dean-ofiguild  of  Edinburgh,  it  weighs  or  7^co 

grains. 

7 able  of  Avoirdupois  Weight , 

Drams. 


Weigh*. 


Ounce, 


l 


2001 1 60 


Half-quarter  pound. 
Quarter-pound. 
Half  Dound* 


8co 


400 


2  CO 


Pound. 


100 


Quintal. 


16 


256 


7168 


28672 


57344° 


An  ounce. 


16 


448 


1792 


3584° 


A  pound. 

A  quarter. 

A  hundred. 


28 


112 


2240 


80 


20 


A  ton. 


*  The  avoirdupois  pound  is  equal  to  7004  troy  grains,  the 
avoirdupois  ounce  to  437.75  grains  ;  and  it  follows  ofcon- 
fequence,  that  the  troy  pound  is  to  the  avoirdupois  pound 
as  88  to  107  nearly;  for  as  88  to  107,  fo  is  5760  to 
7003.636 :  that  the  troy  ounce  is  to  the  avoirdupois  ounce 
a3  80  to  73  nearly;  for  as  80  to  73,  fo  is  480  to  438. 
An  avoirdupois  pound  is  equal  to  1  lb.  2oz.  1 1  dwts.  2  0gr. 
troyl  a  troy  ounce  is  equ?.l  to  ioz.  i^jdr.  avoirdupois; 
an  avoirdupois  dram  contain.  27.34375  grains;  175  troy 
pounds  are  equal  to  144  avoirdupois  pounds. 

The  moneyers  have  a  peculiar  fubdivifion  of  the  grain 
troy:  thus, 

Grain  r  20  Mites. 

mx  S  Mite  /  .■  S  24  Droits. 

Thej  Droit  r  ,nt°  j  20  Penots. 

(  Periot  3  C  24  Blanks. 

The  Englifh  weights  are  ufed  in  the  United  Provinces  of 
America. 

2.  French  Weights. — Different  weights  were  formerly  ufed 
in  moil  of  the  different  provinces  of  France:  we  believe  that 
they  have  lately  undergone  feveral  alterations;  a  proje£l  of 
this  kind  is  given  in  the  article  Revolution  of  France.  Be 
that  as  it  may,  a  knowledge  of  the  ancient  weights  of  that 
country  is  of  importance  on  account  of  the  books  in  which 
they  are  ufed.  The  Paris  pound  contains  16  ounces,  and  is 
divided  two  ways. 


Grains. 

24 

Penny-weight, 

72 

3 

Gros. 

576 

24 

8 

Ounce, 

4608 

192 

64 

8 

Marc. 

9216 

384 

12b 

16 

2  |  Pound, 

The  weights  of  the  firfi  divifion  are  ufed  to  weigh  gold* 
filver,  and  the  richer  commodities  ;  and  the  weights  of  the 
fecond  divifion  for  commodities  of  lefs  value. 

The  Paris  2  marc,  or  pound  weight,  is  equal  to  7560 
grains  troy*  and  the  Paris  ounce  equal  to  47  2. 5  grains 
troy. 

lb.  oz.  dwt.  gr. 

The  Paris  pound  n  1  315  0  troY 
The  Paris  ounce  rz  o  o  19  16.5  troy. 

A  grain  troy  =  1.2  186507  of  a  Paris  grain. 

But  the  pound  was  not  the  lame  throughout  France.  At 
Lyons,  e.  gr,  the  city  pound  was  only  14  ounces  :  fo  that 
ico  Lyons  pounds  made  only  86  Paris  pounds.  But  be- 
fide  the  city  pound,  they  had  another  at  Lyons  for  filk, 
containing  15  ounces.  At  Thouloufe,  and  throughout  the 
Upper  Languedoc,  the  pound  was  13  ounces  and  a  half  of 
Paris  weight.  At  Marfeilles,  and  throughout  Provence* 
the  pound  was  1  3 4-  ounces  of  Paris  weight.  At  Rouen,  befide 
the  common  Paris  pound  and  marc,  they  had  the  weight 
of  thcvicomte  ;  which  was  16  ounces,  a  half,  and  five- fixth3 
of  the  Paris  weight.  The  weights  enumerated  under  the 
two  articles  of  Englifh  and  French  weights  are  the  fame 
that  are  ufed  throughout  the  greatefl  part  of  Europe  ;  only- 
under  fome  what  different  names,  divifion s,  and  proportions. 

French  weights  are  ufed  in  all  the  French  American  fettle- 
ments. 

3.  Dutch  Weights.— The  weight  ufed  in  Amfterdam  and 
all  over  Holland  is  called  Troy  weight,  and  is  exadtly  the 
fame  with  that  ufed  at  Bruffels.  The  Dutch  weights  are 
as  follows : 


Deuskens. 

:  2 

Troyken. 

4 

2 

Vierling. 

16 

8 

4 

As. 

512 

256 

(  128 

32 

Angle. 

1-240 

5120 

2560 

640 

20 

Ou 

3 1 92 

40960 

20480 

5I2T 

160 

8  1 

larc. 


The  marc  is  equal,  according  to  M.  Tillet,  to  4620 
French  grains. 

The  Amlterdam  pound  ufed  in  commerce  is  divided  into 
16  ounces,  32  loots,  or  [28  drachms.  This  pound  con¬ 
tains  2  marcs  troy,"  and  ought  therefore  to  weigh  only 
10240  as  :  but  it  weighs  10280  ;  fo’  that  it  is  a  little  hea¬ 
vier  than  the  troy  pound  of  Amlterdam:  236  lb.  of  com¬ 
merce  are  equal  to  257  lb.  troy  of  Holland.  I'wodiflc-- 
rent  pounds  are  ufed  by  apothecaries  ;  the  one  containing  2 
marcs,  the  other  only  14,  The  fxrlt  is  called  arjemc  pound 

weight ; 
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weight ;  It  contains  16  ounces,  the  ounce  8  drachms,  the 


drachm  8  fcruples,  the  fcrnple  20  grains.  The  fecond  is 
called  the  apothecary's  pound  ;  it  is  divided  into  12  ounces, 
or  24  loots.  Three  arfenic  pounds  are  equal  to  4  apothe¬ 
cary^  pounds. 

The  Dutch  done  -  —  8  commercial  lb. 

The  Lifpundt,  or  LI.  =z  15 

The  hundred  weight  =  100 

The  Schippondt,  or  Sell.  lb.  ==  300 

4.  Spanifh  Weights.— The  marc  of  Gaftile/tifed for  weigh, 
mg  gold  and  diver,  is  divided  as  follows ; 

Grains  (gold  weight). 


12 


12^ 


37^ 


75 


96 


600 


Grain  (diver  weight). 


1 1 


*T 


12 


36 


Tomine  (gold  weight). 

Tomine  (diver  weight). 


72 


92/7- 


5  76 


48004608 


3i 


50 


400 


•7 1 7 

7^t 


48 

384 


Adarme. 


Ochava. 


yt  4 

2*t 


16 

128 


[tT 


Caflellano. 


8 

64 


-1 


Ounce. 

8  Im; 


arc. 


Phe  marc,  according  to  Tillet,  is  equal  to  7  02.  4  gros, 
8  grains  French,  which  is  equal  to  4785  as  of  Holland- 
One  hundred  marcs  of  Caftile  =  about  934  marcs  of  Hol¬ 
land  ;  100  marcs  of  Holland  =  107  marcs  of  Caftile.  Me- 
*  dicines  are  fold  by  the  fame  marc  ;  but  it  is  divided  diffe¬ 
rently,  containing  8  ounces,  64  drachms,  192  fcruples,  384 
obolos,  1132  caradf eras,  4608  grains. 

The  Spanifh  commercial  pound  is  divided  into  two 
marcs,  called  marcs  of  Tejoy  each  of  which  is  equal  to  the 
•marc  of  Caftile.  This  pound  is  divided  into  16  ounces,  256 
radarmes,  9,216  grains. 

5.  Weights  . of  Portugal. — The  Lifbon  marc  for  effaying 
diver  confifts  of  12  deniers,  and  the  denier  of  24  grains. 
The  marc  of  Portugal  for  weighing  gold  and  filver  is  equal, 
according  to  lillet,  to  7  ounces,  34  gros,  and  34  grains 
French,  which  makes  4776  as  of  Holland  ;  fo  that  it  is  ex- 
a&ly  the  fame  with  the  Lifbon  pound.  Tt  is  divided  into 
8  ounces,  64  outavas,  192  fcruples,  4608  grains. 

I  he  pound  confifts  of  2  marcs,  1 6  ounces,  or  96  outavas. 
The  arroba  of  32  lb.  the  quintal  of  4  arrobas/or  128  lb. 
100  Oporto  pounds  make  874th  pounds  of  commerce  of 
Amfterdam. 

6.  Weights  of  Italy . —  Genoa .  Two  kinds  of  weights 
are  ufed  at  Genoa,  the  pefo  grojfo  (heavy  weight),  and  the 
pefofottile  (light  weight)  :  the  latter  is  ufed  for  weighing 
gold  and  filver,  the  former  for  other  things.  The  pound 
of  the  pefo  fottile  is  equal,  according  to  Tillet,  to  Tmarc, 
2  ounces,  2\  gros,.  30  grains  French.  It  is  divided  into  8 
ounces,  the  ounce  into  24  deniers,  and  the  denier  into  24 
grains.  The  pound  of  the  pefo  groffo  is  equal  to  1  marc, 

2  ounces,  3  gros,  5  grains,  french.  It  is. divided  into  12 
ounces : 

The  cantaro  =  100  lbs.  pefo  groflb. 

The  rubbo  :=  25  lbs. 

The  rotolo  r=  lb. 

ico  lbs.  pefo  groffo  =  64}  lb.  of  commerce  of  Amfterdam. 

JCO  lbs.  pefo  fottile  =  129  marcs  troy  of  Holland. 

Rome,  The  Roman  pound  confifts  of  12  ounces,  the 
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ounce  of  ^deniers,  the  denier  of  24  grains.  The  Roman  Weigh,  ' 
pound,  according  to  Tillet,  is  equal  to  x  marc,  3  ounces,  v-J 
^  gros,  14  grains,  French.  J  ’ 

Venice.  The  marc  for  weighing  gold  and  filver  contains 
8  ounces,  32  quart.,  1.52  carati,  or  4608  'grant*.  An 
hunuted  marcs  uf  Venice  =  974  marcs  troy  of  Holland, 
io°  marcs  of  HoHand  —  10,3  of  Venice.  In  Venice  they 
alio  ufe  a  pefo  groffo  and  pefo  fottile.  100  lbs.  pefo  groffo  — 

94t  commerical  lbs.  of  Amfterdam.  100  lbs.  pefo  fottile  — 

6i4  ditto.  ~ 

•’7-  Stvedj/b  Weights — The  marc  for  weighing  gold  and 
filver  is  equal  to  16  lods,  64  quentins,  or  4384  as.  The 
.  pound  of  32  lods,  ufed  for  weighing  food,  is  equal,  accord- 
ing  to  Tillet,  to  x  marc,  5  ounces,  7  gros,  8  grains  French, 
which  makes  88485  as  troy  of  Holland.  This  anfwem 
exadly  to  the  weight  of  the  different  pounds,  as  fixed  in 
Sweden,  viz.  8848  as  —  the  pound  for  weighing  articles 
of  food  ;  7821-srft-  as  =l  marc  ufed  in  the  mines  ;"*7450T|- 
as  =  marc  ufed  in  towns  and  in  the  country;  7078' 
as  =  marc  ufed  for  weighing  iron  ;  7416  as  =  pound  ufed  in 
medicine. 

The  fkipptmd  =  400  lbs.  for  weighing  food. 

The  centner  ss  1  20  lbs. 

The  waag  =  165  lbs. 

The  ften  —  32  lbs. 

1'he  Swedifh  as  =  '  i  as  of  Holland  troy. 

8.  German  Weights.  — Vienna.  The  marc  of  Vienna  for 
weighing  gold  and  filver  is  divided  into  l6.1oths,  64  quin- 
tals,  or  256  deniers  or  pfenings  ;  the  loth  into  4  quintals, 
or  16  pfenings.  This  marc,  according  to  Tillet,  is  equal 
to  1  marc,  1  ounce,  1  gros,  16  grains,  french,  =  5831  as 
troy  Holland.  The  pound  of  Vienna  is  divided  into  2  marcs, 
or  4  viertings ;  the  mark  into  8  ounces,  16  loths,  64  quin¬ 
tals,  or  266  pfenings. 

Hamburgh.  The  marc  for  effaying  gold  is  divided  into 
24  carats  ;  the  carat  into  1 2  grains.  The  marc  for  filver  is 
divided  into  16  loths,  and  the  loth  into  18  grains.  Thefe 
marcs  confift  each  of  288  grains,  and  are  therefore  equal. 

This  marc,  ufed  in  Hamburg  for  gold  and  filver,  is  the  marc 
of  Cologne,  which  is  equal,  according  to  Tillet,  to  7  ounces, 

5  gros.  Tl  grains,  French,  =  4866  as  troy  of  Holland.  It 
ls.  divided  into  8  ounces,  16  loths,  64  quentins,  256  pfe- 
nmgs,  4352  efehes,  or  63536  richt  pfenings  theile-  The 
apothecary  pound  ufed  in  Hamburgh,  and  almoft  all  Ger¬ 
many,  is  divided  into  12  ounces,  96  drachms,  283  fcruples, 

01-5760  grains ;  an  ounce  is  equal  to  621  as  of  Holland.  The 
pound  of  commerce  is  equal,  according  to  Tillet,  to  10085 
as  of  Holland  ;  foi  half  a  pound  is  equal  to  7  ounces,  7  gros, 

23  grains,  French.  .  This  pound  is  divided  into  16  ounces! 

32  loths,  128  quentins,  or  512  pfenings. 

9.  Ruffian  Weights — The  berckowitz  =  400  lbs. 

The  poiid  .  .  =40  lbs. 

The  pound  is  divided  into  .32  loths,  or  96  folo.tnuks. 

Oue  hundred  Ruffian  lbs.  =  1 66±  mares,  or  82^  lbs.  of 
Amfteidam.  One  hundred  lbs.  of  commerce  of  Amfter- 
dam  =  i2o|th  lbs,  of  Ruftia. 

10.  Weights  ufed  in  the  federal  parts  of  the  Eqft 

Indies ,  China ,  Perjia ,  8zc. — In  Turkey,  at  Smyrna,  See.  they 
ufe  the  batman,  or  battemant,  containing  74  occos ;  the  oc- 
co  contains  4  chekys  or  pounds,  each  of  which,  according 
to  Tillet,  is  equal  to  1  marc  2  oz.  3  gros.  28  gr.  French. 

The  Turkish  weights  are  divided  as  follows : 

Camaras..  Batmans.  Occo*.  Rnto.us.  Chekis.  Mercak  Drachris* 

1  =  7i  =  44  =  ico  =176  =1 17331  =  17600 


6  - 


I  3tt  =  24  ==  1600 

2xl  =  4  =  266f  = 

I  =  I{f=  U7f  = 

1  =  66f  = 


2400 
400 
1.7  6 
100 

At 


WEI  [839 

Weighs  At  Aleppo  there  are  three  forts  of  rottos  }  the  firft  720 
drachms,  making  about  7  pounds  Englifh,  and  ferving  to 
weigh  cottons,  galls,  and  other  large  commodities ;  the 
fecund *is  680  drachms,  ufed  for  all  filks  but  white  ones, 
which  are  weighed  by  the  third  rotto  of  700  drachms.  At 
Seyda  the  rotto  is  60O  drachms. 

The  other  ports  of  the  Levant  not  named  here,  life  fome 
of  thefe  weights ;  particularly  the  occa,  or  ocqua,  the  rot- 
toli,  and' rotto. 

The  Chinefe  weights  are  the  piece  for  large  commodi¬ 
ties  ;  it  is  divided  into  100  catis,  or  cattis  ;  though  fome  fay 
into  125;  the  cati  into  16  taels,  or  tales  ;  each  tael  equiva¬ 
lent  to  iy  of  an  ounce  Englifh,  or  the  weight  of  1  rial  and 
Tv,  and  containing  12  mas,  or  maiTes,  and  each  mas  10  con- 
drins.  So  that  the  Chinefe  piece  amounts  to  137  pounds 
Englifh  avoirdupois,  and  the  cadi  to  1  pound  8  ounces. 
The  picol  for  filk  containing  66  catis  and  ;  the  baliar,  ba- 
kaire,  or  barr,  containing  300  catis. 

Tonquin  has  alfo  the  fame  weights,  mea  lures,  &c.  as 
China.  Japan  has  only  one  weight,  viz.  the  cati  ;  which, 
htiwever,  is  different  from  that  of  China,  as  containing  20 
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U.  Weights  at  Cairo  in  Egypt.  —  Aim  oil  every  kind  of  ^Weight. 
goods  has  its  own  weight ;  thefe  are  regulated  by  the  canta- 
ren  or  principal  weight. 

Rotels. 


The  ordinary  cantaren,  or  hundred  weight,  weighs 
The  cantaren  of  quickfilver  and  tin 

coffee,  wine,  and  iron 
ivory 

almonds  and  other  fruits 
woods  for  dying 
arfenic  and  other  drugs 
minium  and  cinnabar 
gum-arabic,  aloes,  and  other  ?.vo 

matics  -  -  I33i 

The  rote!  or  rotoli  is  nearly  equal  to  the  pound  of  Mar- 
fellies  ;  108  lbs.  of  Marseilles  are  equal  to  no  rotels.  The 
Marfeilles  pound  confifls  or  13  ounces  of  Paris;  fo  that 
100  lbs.  of  Marfeilles  are  equal  to  8i  lbs.  Paris,  and  icolbs/ 
Paris  rr  123  lbs.  of  Marieilles. 


IOO 

102 

105 

IOO 

II* 

120 

125 

13a 


taels.  At  Surat,  Agra,  and  throughout  the  Hates  of  the 
Great  Mogul,  they  ufe  the  man,  or  rnaund,  whereof  they 
have  two  kinds  ;  the  king’s  man,  or  king’s  weight ;  and 
the  man  fimply  ;  the  firft  ufed  for  the  weighing  of  common 
provifions,  containing  40  feers,  or  ferres ;  and  each  feer  a 
juft  Paris  pound.  The  common  man,  ufed  in  the  weigh¬ 
ing  of  merchandife,  confifts  Lkewife  ©f  40  feers,  but  each 
feer  is  only  eftimated  at  12  Paris  ounces,  or  |  of  the  other 
feer. 

The  man  may  be  looked  upon  as  the  common  weight  of 
the  Eaft  Indies,  though  under  fome  difference  of  name,  or 
rather  of  pronunciation  ;  it  being  called  mao  at  Carnbaya, 
and  in  other  pl?xes  mein ,  and  maun .  The  feer  is  properly 
the  Indian  pound,  and  of  univerfal  life  ;  the  like  naay  be  faid 
©f  the  bahar,  tael,  and  catti,  above  mentioned. 

The  weights  of  Siam  are  the  piece,  containing  two  fhans 
or  cattis  ;  but  the  Siamefc  catti  is  only  half  the  Japanefe,  the 
latter  containing  20  taels,  and  the  former  only  10  ;  though 
fome  make  the  Chineie  catti  only  16  tads,  and  the  Sia- 
mefe  8.  The  tael  contains  4  baats  or  ticals,  each  about  a 
Paris  ounce  ;  the  baat  4  fdings  or  mayons  ;  the  mayon  2 
fouangs ;  the  fouang  4  payes  ;  the  paye  2  clams  ;  the  fom- 
paye  half  a  fouang. 

It  is  to  be  obferved,  that  thefe  are  the  names  of  their 
coins  as  well  as  weights  *,  filver  and  gold  being  cc*nmodities 
there  fold,  as  other  things,  by  their  weights. 

In  the  ifle  of  Java,  and  particularly  at  Bantam,  they  ufe 
the  gantan,  which  amounts  to  near  3  Dutch  pounds*  In  GoU 
conda,  at  Vifapour,  and  Goa,  they  have  the  Inratelle,  con~ 
taining  1  pound  14  ounces*  Englifh  ;  the  rnangalis,  or  man- 
gelin,  for  weighing  diamonds  and  precious  ftones,  weighing* 
at  Goa  5  grains,  at  Golconda,  Sec.  *4  grains.  They  have 
alfo  the  rotolo,  containing  14J-  ounces  Englifh  ;  the  metri- 
col,  containing  the  frxth  pait  of  an  ounce  ;  the  wall  for  pia- 
ilres  and  ducats,  containing  the  73d  part  of  a  rial. 

In  Perfia  they  ufe  two  kind’s  of  batmans  or  mans;  the 
one  called  cahi  orcheray  which  is  the  king’s  weight,  and  the 
other  batman  of  ’Taurh.  The  firil  weighs  *3  pounds  10 
ounces  Englifh  ;  the  feeond  6*  pounds.  Its  divifiofcs  are 
the  ratel,  or  a  16th  ;  the  derhem,  or  drachm,  which  is^the-f^ 
50th;  the  mefchal,  which  is  half  the  derhem  ;  the  durig#  > 
which  is  the  fixth  part  of  the  mefchal,  being  equivalent  to'  \ 
6  carat  grains  ;  and,  laftly,  the  grain,  which  is  the  fourth 
part  of  the  dung.  They  have  alfo  the  vakie,  which  exceeds 
a  little  our  ounce  ;  the  fah-cheray,  equal  to  the  1 1  70U1  part 
of  the  derhem  ;  and  the  toman,  ufed  to  weigh  out  large  pay¬ 
ments  of  money  without  telling;  iu  weight  is  that  of  50 
abaf£&. 


London  pound 

Antwerp 

Amfterdam 

Abeville 

Ancona 

Avignon 

Bourdeaux 

Bologna 

Bruges 

Calabria 

Calais 

Dieppe 

Dantzic 

Ferrara 

Flanders 

Geneva 

Genoa,  grofs 


1. 0000 

1.04 

1.11*1 

.1.0989 

0.78 

0.8928 

1.0989 

0.8 

1.0204 

o.73 

0.9345 

1.0989 

0.862 

0.75 

0-9433 

1.07 

0.7 


1  with  foreign  poundt 

Hamburgh 

I.086*  on*  j 

Lilbon 

jji  r  *T abhs  and 

Leghorn 

0*75  Trdtls- 

Norimberg 

1-1363  • 

Naples 

0-7  I 

Par is 

i-I235* 

Prague 

1.204$, 

Placentia 

0.72  T 

Rochelle 

0.8928' 

Rome 

0.7874' 

Pvouen 

1.1089 

Seville 

6.9259 

Thouloufe 

0.8928 

Turin 

0.82 

Venice 

i.c6 

Vienna 

1.23 

In  order  to  fhow  the  proportion  of  the  feveral  weights 
ufed  throughout  Europe,  we  fhall  add  a  reduction  of  th'tm 
to  one  ftandard,  viz.  the  London  pound. 

The  ioq  lb.  of  England,; Scotland,  and  Ireland  are  equal 

to 


lb. 

91 

.  -j96 

88 

xo6 

9°- 

1.07 

8t 

93 

89 

96 

137 
J  32 
*5  3 
152 

154 

97 
104 

96 
11 2 
J07 
89 


oz. 

8 

8 


of  Amflerdam,  Paris,  See. 
of  Antwerp  or  Brabant. 


o  of  Rouen,  the  vifeounty  weight, 
o  of.  Lyons,  the  city  weight, 
of  Rochelle. 

of  Tholoufe  and  Upper  Latiguedom 
of  Marfeilles  or  Provence., 
of  Geneva, 
of  Hamburgh 
of  Franciort,  Sec. 
of  Leipfic,  &c.- 


of  Genoa, 
of  Leghorn, 
of  Milan, 
of  Venice, 
of  Naples. 

of  Seville,  Cadiz,  &c. 
of  Portugal, 
of  Leige. 
of  Rufat, 
of  Sweden, 
of  Denmark. 


A  curio ua  weighing  machine  was  fome  time  ago  invented 
by  M.  Kanin  of  Paris,  whereby  the  weights  of  the  principal 

*  COUH** 


W  E  I 


Plate 

XUUUViiJ. 


countries  in  Europe,  and  the  relative  proportions  they  bear 
i0  tach  other,  are  fhown  at  one  view,  tor  this  he  received 
a  bounty  of  20  guineas  from  the  Society  infjituted  at  Lon¬ 
don  for  the  Encouragement  or  Arts,  Manufactures,  and 
Commerce.  We  (hall  infert  a  defcription  and  figure  ol  this 
ingenious  machine. 

Figure  1.  reprefents  the  back  of  the  machine,  which  be¬ 
ing  fufpended  by  the  ring  A,  aqd  a  weight  hung  to  the 
hook  B,  the  fpring  C,  C,  C,  made  fa  ft  by  ftrong  ferews  at 
g,  is  drawn  downwards;  and  the  bar  1),  having  a  rack 
thereon  at  e ,  turns  the  pialony',  in  proportion  to  the  weight 
of  the  body  hanging  thereto.  Figure  2.  fhows  the  face  of 
the  machine,  on  which  are  a  number  of  concentric  circles, 
and  the  weights  of  feveral  countries  of  Europe  engraved 
thereon,  as  exprefftd  by  the  words  on  a  line  with  them.  In 
the  centre  of  this  face  is  a  ring  fixed  to  the  fmall  plate, 
turned  by  the  pinion  f,  fhown  at  figure  1.  From  this  ring 
a  hand  projects,  which,  by  the  turning  of  the  pinion,  points 
to  fuch  part  of  the  circle  as  is  marked  with  the  weight, 
hung  to  the  hook  B  ;  and  thereby  fhows  what  weight  of 
any  of  the  countries  mentioned,  is  equal  to  the  pounds  troy 
of  London,  which  are  engraved  on  the  outer  circle,  or  to 
the  pounds  avoirdupois,  which  are  engraved  on  the  fecond 
circle,  and  fo  of  the  reft.  A  flider  moves  on  the  hand, 
which  may  be  brought  to  any  of  the  circles  at  pleafure,  in 
order  to  'point  out  the  relative  weight  with  greater  preci- 
fion. 

Many  attempts  have  been  made  to  introduce  an  uniformi¬ 
ty  of  weights  and  meafures  into  the  commercial  world  ;  but 
hitherto  they  have  all  failed.  The  accomplifhment  of  fuch 
an  undertaking  would  be  of  infinite  advantage  to  mankind, 
and  certainly  claims  the  moft  ferious  attention  of  thofe  who 
by  their  fituation  can  alone  bring  it  about.  The  underta¬ 
king  is  indeed  difficult,  but  iurely  not  impoflible.  Some¬ 
thing  of  this  kind  has  lately  been  attempted  in  France  ;  and 
if  it  fucceed,  as  the  method  is  fimple,  and  exceedingly  well 
adapted  for  calculation,  it  furely  deferves  to  be  imitated.  See 
liF.ro  lot  ion  of  France - 

Weight  of  Air .  See  Pneumatics,  14 — 19. 
Regulation  of  W eights  and  Meafures ,  is  a  branch  of  the 
king’s  prerogative.  See  Prerogative  and  Measure. 

As  weight  and  meaiure  are  things  in  their  nature  arbitra¬ 
ry  and  uncertain,  it  is  therefore  expedient  that  they  be  re¬ 
duced  to  fomc  fixed  rule  or  ftandard  :  which  ftandard  it  is 
impoflible  to  fix  by  any  written  law  or  oral  proclamation 
for  no  man  can,  by  words  only,  give  another  an  adequate 
idea  of  a  foot  ruie,  or  a  pound  weight.  It  is  therefore  ne- 
ceffary  to  have  recourfe  to  fome  vifible,  palpable,  material 
ftandard  ;  by  forming  a  comparifon  with  which  all  weights 
and  meafures  may  be  reduced  to  one  uniform  fize ;  and  the 
prerogative  of  fixing  this  ftandard,  our  ancient  law  vefted  in 
the  crown,  as  in  Normandy  it  belonged  to  the  duke.  This 
ftandard  was  originally  kept  at  Winchefler  :  and  vve  find  in 
the  laws  of  king  Edgar,  near  a  century  before  the  conqueft, 
an  injun&ion  that  the  one  meafure,  which  was  kept  at  Win- 
chefter,  fhould  be  obferved  throughout  the  realm.  Moft  na¬ 
tions  have  regulated  the  ftandard  of  meafures  of  length  by 
comparifon  with  the  parts  of  the  humau  body  ;  as  the  palm, 
the  hand,  the  fpan,  the  foot,  the  cubit,  the  ell  {ulna  or 
arm),  the  pace,  and  the  fathom.  Blit  as  thefe  are  of  diffe¬ 
rent  dimenfions  in  men  of  different  proportions,  our  ancient 
hiftorians  inform  us,  that  a  new  ftandard  of  longitudinal 
meafure  was  afeertained  by  king  Henry  the  Fir  ft ;  who 
commanded  that  the  ulna ,  or  ancient  ell,  which  anfwers  to 
the  modern  yard,  fhould  be  made  of  the  exadt  length  of  his 
own  arm-  And  one  ftandard  of  meafure  of  length  being 
gained,  all  others  are  eafily  derived  from  thence  ;  thofe  of 
greater  length  by  multiplying,  thofe  of  lefs  by  dividing,  that 
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original  ftandard.  Thus,  by  the  ftaaite  called  eomptfth  tth 
na'um  tt  perticarum,  five  yards  and  an  half  make  a  perch  ; 
and.  the  yard  is  fubdivided  into  three  feet,  and  each  foot  into 
12  inches ;  which  inches  will  be  each  of  the  length  of  three 
grams  of  barley.  Superficial  meafures  are  derived  by  fqua- 
rmg  thofe  of  length  ;  and  meafures  of  capacity  by  cubing 
them.  The  ftandard  of  weights  was  originally  taken  from 
corns  of  wheat,  whence  the  lovveft  denomination  of  weights 
we  have  is  ftill  called  a  grain  ;  32  of  which  are  dire&ed,  by 
the  ftatnte  called  compofilio  menfurarum ,  to  compofe  a  penny¬ 
weight,  whereof  20  make  an  ounce,  1  2  ounces  a  pound,  and 
fo  upwards.  And  upon  thefe.  principles  the  firft  ftandards 
were  made  ;  which,  being  originally  fo  fixed  by  the  crown 
tVir  fubiequent  regulations  have  been  genei  ally  made  by 
the  king  in  parliament.  Thus,  under  king  Richard  I.  m 
his  parliament  holden  at  Weftminfter,  A.  D.  1 197,  it  was 
ordained  that  there  fhould  be  only  one  weight  and  one  mea¬ 
fure  throughout  the  kingdom,  and  that  the  cuftody  of  the 
aftize,  or  ftandard  of  weights  and  .meafures.  fhould  be  com¬ 
mitted  to  certain  perfons  in  every  city  and  borough  ;  from 
whence  the  ancient  office  of  the  king’s  aulnager  feems  to  have 
been  derived,  whole  duty  it  was,  for  a  certain  fee,  to  mea¬ 
fure  all  cloths  made  for  fale,  till  the  office  was  abolifhed  by 
the  flatute  nth  and  12th  William  III.  c.  20.  Inking 
John’s  time  this  ordinance  of  king  Richard  was  frequently 
difpenfed  with  for  money  ;  which  occafioned  a  proviiion  to  be 
made  for  enforcing  it,  in  the  great  charters  of  Icing  John  and 
his  fon,  Thefe  original  ftandards  were  called  pondus  regis , 
and  menfura  domini  regis ,  and  are  directed  by  a  variety  of 
fubfequent  ftatutes  to  be  kept  in  the  exchequer  chamber,  by 
an  officer  called  the  clerk  of  the  market ,  except  the  wine  gal¬ 
lon,  which  is  committed  to  the  city  of  London,  and  kept  iu 
Guildhall. 

The  Scotti/h  ftandards  are  diftributed  among  the  oldeft 
boroughs.  The  elwand  is  kept  at  Edinburgh,  the  pint  at 
Stilling,  the  pound  at  Lanark,  and  the  firlot  at  Linlith¬ 
gow1' 

Various  ftatutes  have  been  enacted  for  regulating  and  en¬ 
forcing  an  uniformity  of  weights  and  meafures ;  and  by  the 
articles  of  union,  the  Englifti  ftandards  are  eftablifhed  by  law 
over  all  Great  Britain.  But  the  force  of  cuftom  is  fo  ftrong, 
that  thefe  ftatutes  have  been  ill  obferved.  The  Scottifh 
ftandards  are  ftill  univerfally  retained  for  many  pwrpofes  ; 
and  likewife  a  variety  of  local  weights  and  meafures  are  ufed 
in  particular  places  of  both  countries,  which  differ  from  the 
general  fta*’dards  of  either. 

WELD,  or  Wold,  in  botany.  See  Reseda. 

WELDING-heat,  in  fmithery,  a  degree  of  heat  given 
to  iron,  &c.  fufficient  to  make  the  furfaces  of  two  pieces  in¬ 
corporate  upon  being  beaten  together  with  a  hammer. 

WANMANNIA,  in  botany  :  A  genus  of  plants  of  the 
clafs  o8andriay  order  monogynia,  and  arranged  in  the  natural 
clafhhcation  with  thofe  plants  the  order  of  which  is  doubt¬ 
ful.  The  calyx  is  four-leaved,  the  corolla  has  four  petals, 
and  the  capfule  is  bilocular  and  biroftrated.  There  are 
four  fpeeies,  none  of  which  are  natives  of  Britain. 

WELL,  a  hole  under  ground,  ufually  of  a  cylindrical  fi¬ 
gure,  and  walled  with  ftone  and  mortar;  its  ufe  is  to  colledt 
the  water  of  the  ftrata  around  it. 

Well,  an  apartment  formed  in  the  middle  of  a  fhip’s 
hold  to  indole  the  pumps,  from  the  bottom  to  the  lower 
deck.  It  is  ufed  as  a  barrier  to  preferve  thofe  machines 
from  being'  damaged  by  the  fridlion  or  comprefiion  of  the 
materials  contained  in  the  hold,  and  particularly  to  prevent 
the  entrance  of  ballaft,  &c.  by  which  the  tubes  would  pre- 
fently  be  choked,  and  the  pumps  rendered  incapable  of 
fervice.  By  means  of  this  inclofure,  the  artificers  may 
likewife  more  readily  defeend  into  the  hold,  in  order  to  ex¬ 
amine 
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amrtie  the  Hate  of  the  pumps 

requires. 

IV el  i -room  of  a  Boat ,  the  place  in  the  bottom  where  the 
water  lies,  between  the  ceiling  and  the  platform  of  the 
ftern-fheets,  whence  it  is  thrown  out  into  the  fea  with 

a  fcoop. 

Burning-WF.it .  See  Bur  king  -  Springs. 

Weil  of  a  Ffhing-vejfei,  an  apartment  in  the  middle  of 
the  hold,  which  is  entirely  detached  from  the  reft,  being 
lined  with  lead  on  every  fide,  and  having  the  bottom  there¬ 
of  penetrated  with  a  competent  number  of  final!  holes,  pai- 
fing  alio  through  the  fhip’s  floor;  fo  that  the  fait- water  run¬ 
ning  into  the  well  is  always  kept  as  frefh  as  that  in  the  lea, 
and  yet  prevented  from  communicating  itfelf  to  the  other 
parts  of  the  hold. 

JVRLL-hoky  in  building,  is  the  hole  left  in  a  floor  for  the 
idalrs  to  come  up  through. 

WELLS,  a  city  of  Somerfctfhire,  and  fee  of  a  bifliop  ; 
the  bifhop  of  Bath  being  alfo  that  of  Wells. — It  is  fuppo- 
fed  to  take  its  name  from  the  many  fp rings  and  wells  that 
are  near  it-  It  is  not  very  large  ;  but  is  adorned  with 
handfome  buildings,  both  public  and  private.  Its  cathedral 
is  a  very  beautiful  ftrudfure,  adorned  with  images  and  car¬ 
ved  Ifone-work.  The  bifhop’s  palace  joins  to  the  cathedral; 
and  on  the  other  fide  are  the  houfes  for  the  prebendaries. 
In  the  maiktt  place  is  a  fine  market-houfe,  fupported  by 
pillars-  It  is  governed  by  a  mayor,  and  fends  two  members 
to  parliament.  The  chief  manufacture  is  knit  hofe.  W. 
Long.  2.  37.  N  Lat.  51.  [2. 

WEN,  a  tumor  or  excrefcence  arifing  on  different  parts 
of  the  body,  and  containing  a  cyftns  or  bag  filled  with  feme 
peculiar  kind  of  matter.  See  N^evus. 

WEREGILD,  the  price  of  homicide  \  paid  partly  to 
the  king  for  the  lofs  of  a  fubjeCt,  partly  to  the  lord  whole 
vaffal  he  was,  and  partly  to  the  next  of  kin  of  the  perfon 
£ain. 

WERST,  Wurst,  or  Verjl ,  a  Ruffian  meafure  equal  to 
3500  Englifh  feet.  A  degree  of  a  great  circle  of  the  earth 
contains  about  104  werfts  and  a  half. 

WERTURIAN  or  Uralian  Mountains ,  a  famous 
chain  of  mountains  forming  part  of  the  boundary  of  Afia. 
It  begins  diftinCtly  (for  it  may  be  traced  interruptedly  far¬ 
ther  fouth)  near  the  town  of  Kungur,  in  the  government  of 
Kafan,  in  latitude  57.  20.;  runs  north,  and  ends  oppofite  to 
the  Waygatz  flrait,  and  rifes  again  in  the  ifle  of  Nova 
Vemlja.  The  Ruffians  alfo  call  this  range  Sementwi  Poias , 
or,  the  girdle  of  the  world ;  from  a  fuppofition  that  it  encir¬ 
cled  the  univerfe.  Thefe  w  ere  the  RiphFi  monies  :  Pars 
mundi  damnata  a  notura  rerum>  et  denfa  merfa  caligine  §  ;  of 
which  only  the  fouthern  part  was  known  to  the  ancients, 
and  that  fo  little  as  to  give  rife  to  numberiefs  fables.  Be¬ 
yond  thefe  were  placed  the  happy  Hyperborei ,  a  fidtion  moft 
beautifully  related  by  Pomponius  Mela.  Moderns  have  not 
been  behind-hand  in  exaggerating  feveral  ciicumftances  rela¬ 
tive  to  thefe  noted  hills.  Yfbrand  Ides,  who  crofled  them 
in  his  embaffy  to  China,  afferts  that  they  are  5000  toifes  or 
iathoms  high  ;  others,  that  they  are  covered  with  eternal 
fnow.  The  lafi  may  be  true  in  their  more  northern  parts  ; 
but  in  the  ufual  paflages  over  them,  they  are  free  from  it 
three  or  four  months. 

The  heights  of  part  of  this  chain  have  been  taken  by  M. 
l’Abbc  d’Auterocne  ;  who,  with  many  afl’urances  of  his  ac¬ 
curacy,  fays,  that  the  height  of  the  mountain  Kyria  near 
♦Solikamfhaia,  in  latitude  6o°,  does  not  exceed  471  toifes 
from  the  level  of  the  fea,  or  286  from  the  ground  on  which 
it  Hands.  But,  according  to  M.  Gmelin,  the  mountain 
Panda  is  much  higher,  being  752  toifes  above  the  fea. 
Prom  Peterfburg  to  this  chain  is  a  vaft  plain,  mixed  with 
Vol.  XVIII.  Part  II. 
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and  repair  them  as  occafion  certain  elevations  or  platforms,  like  ifiands  in  the  ltiidft  of  (  Wefley, 


an  ocean.  The  eaftern  fide  defeends  gradually  to  a  great 
diftance  into  the  wooded  and  morally  Siberia,  which  forms 
an  immenie  inclined  plane  to  the  Icy  Sea.  This  is  evident 
from  all  the  great  rivers  taking  their  rife  on  that  fide,  fome 
at  the  amazing  difiance  of  latitude  46°  ;  and,  after  a  courfe 
of  above  27  degrees,  falling  into  the  Frozen  Ocean,  in  la¬ 
titude  73.  30.  The  Yaik  alone,  which  rifes  near  the  fou- 
thern  part  of  the  eaftein  fide,  takes  a  fouthern  direction, 
and  drops  into  the  Cafpian  Sea.  The  Dwina,  the  Peczora, 
and  a  few  other  rivers  in  European  Rnffia,  fhew  the  incli¬ 
ned  plane  of  that  part.  All  of  them  run  to  the  Northern 
Sea  ;  but  their  courfe  is  comparatively  fhort.  Another  in¬ 
clination  diredts  the  Dnieper  and  the  Don  into  the  Euxfne, 
and  the  vafi  Wolga  into  the  Cafpian  Sea. 

WESLEY  (John),  one  of  the  mofi  extraordinary  cha¬ 
racters  that  ever  exifted ;  whether  we  confider  him  as  a  va¬ 
rious  and  voluminous  writer,  a  zealous  and  indefatigable 
preacher,  or  the  founder  of  the  mofi  numerous  fedl  in  the 
Chriftian  world;  was  the  fon  of  the  Reverend  Samuel  Wef- 
ley,  redtor  of  Epworth  in  the  ifie  of  Axholme  in  Lincoln¬ 
shire,  and  was  born  in  that  village  in  the  year  1  703.  His 
very  infancy  was  difiinguifhed  by  an  extraordinary  incident. 
The  parfonage-houfe  at  Epworth  was  burnt  to  the  ground, 
and  the  flames  had  fpread  with  fuch  rapidity,  that  few  things 
of  value  could  be  laved.  His  mother,  in  a  letter  to  her  fon 
Samuel  Wefley,  then  on  the  foundation  at  Weftminfter 
fchool,  thanks  God  that  no  lives  were  loft,  although  for 
fome  time  they  gave  up  Poor  Jacly ,  as  ihe  exprefles  her- 
fclf ;  for  his  father  had  twice  attempted  to  refeue  the  child, 
but  was  beaten  back  by  the  flames.  Finding  all  his  efforts 
ineffectual,  he  religned  him  to  Divine  Providence.  But 
parental  tendernefs  prevailed  over  human  fears,  and  Mr 
Wefley  once  more  attempted  to  fave  his  child.  By  fome 
means  equally  unexpedted  and  unaccountable,  the  boy  got 
round  to  a  window  in  the  front  of  the  houfe,  and  was  taken 
out,  by  one  man’s  leaping  on  the  {boulders  of  another,  and 
thus  getting  within  his  reach.  Immediately  on  his  refeue 
from  this  very  perilous  fituation  the  roof  fell  in.  This  ex¬ 
traordinary  efcape  explains  a  certain  device,  in  a  print  of 
Mr  John  Wefley,  engraved  by  Vertue,  in  the  year  1 745, 
from  a  painting  by  Williams.  It  reprefents  a  houfe  in 
flames,  with  this  motto  from  the  prophet,  “  Is  he  not  a 
brand  plucked  out  of  the  burning  Vy  Many  have  fuppofed 
this  device  to  be  merely  emblematical  of  his  fpiritual  delive¬ 
rance;  but  from  this  circumftance  it  is  apparent  that  it  has 
a  primary  as  well  as  a  fecondary  meaning  ;  it  i3  real  as  well 
as  allufive.  This  fire  happened  when  Mr  Wefley  was  about 
fix  years  old. 

In  the  year  1713  he  was  entered  a  fcholar  at  the  charter- 
houfe  in  London,  wheie  he  continued  feven  years  under  the 
tuition  of  the  celebrated  Dr  Walker,  and  of  the  Reverend 
Andrew  Tooke  author  of  The  Pantheon.  Being  eledted 
to  Lincoln  college,  Oxford,  he  became  a  fellow  of  that  col¬ 
lege  about  the  year  1725,  took  the  degree  of  Mafter  of  Arts 
in  1726,  and  was  joint  tutor  with  the  Reverend  Dr  Hutchins 
the  redtor.  He  difeovered  very  early  an  elegant  turn  for 
poetry.  Some  of  his  gayer  poetical  cffufions  are  proofs  of 
a  lively  fancy  and  a  fine  clafiical  taftc;  and  fome  t  ran  flat  ions 
from  the  Latin  poets,  wdiile  at  college,  are  allowed  to  have 
great  merit.  He  had  early  a  ftrong  imprefiion,  like  Count 
Zinzendorf,  of  his  defignation  to  fome  extraordinary  work. 
This  impreffion  received  additional  force  from  fome  domeftic 
incidents ;  all  which  his  adtive  fancy  turned  to  his  own  ac¬ 
count.  His  wonderful  prefervation,  already  noticed,  natu¬ 
rally  tended  to  cherifh  the  idea  <$  his  being  defigned  by  Pro¬ 
vidence  to  accomplifh  fome  purpofe  or  other,  that  was  out 
of  the  ordinary  courfe  of  human  events.  The  late  Revei  end 
5  O  Samuel 


WES  [842]  WES 

Welle  Samuel  Babcock,  in  a  letter  inferted  in  the  Bibliotheca  To-  bility  of  attaining  iVnlefa  perfeaion  in  the  prefent  Bat? 

The  fubordinate  teachers  of  both  thefe  claffes  of  Methodiii 


^pographica  Britanniea,  N°  XX.  fays,  “  There  y/ere  fome 
It  range  phenomena  perceived  at  the  parfonage  at  Epworth, 
and  fome  uncommon  noifes  heard  there  from  time  to  time, 
which  he  was  very  curious  in  examining  into,  and  very  par¬ 
ticular  in  relating.  I  have  little  doubt  that  lie  coniHeied 
himfelf  the  chief  object  of  this  wonderful  viktation,  in¬ 
deed  his  father’s  credulity  was  in  fome  degree  affedted  by  it  ; 
knee  he  collected  all  the  evidences  that  tended  to  confirm 
the  {lory,  arranged  them  with  fcrupulous.exa&nefs,  in. a  ma- 
liufcript  confiding  of  feveral  fheets,  and  which  is  flill  in  be¬ 
ing.  I  kno  w  not  what  became  of  the  ghok  Epworth  ; 
unlefs,  conf.dered  as  the  prelude  to  the  noife  Mr  John  Wef- 
ley  made  on  a  more  ample  ftage,  it  ceafcd  to  fpeak  when 
he  began  to  aft.’* 

«  The  dawn  of  Mr  Wefley’s  public  million  (continues 
Mr  Badcock)  was  clouded  with  myfticifm ;  that  fpecies  of 
it  which  affects  file  nee  and  foiitude  ;  a  certain  inexplicable 
introverfion  of  the  mind,  which  abilradts  the  padions  from 
all  fenfible  objedts ;  and,  as  the  French  Quietilts  exprefs  it 


Wefl, 


C7, 


are  generally  men  of  no  liberal  education;  and  they  pretend 
to  derive  their  minifteriaT  abilities  from  fpecial  communica¬ 
tions  thefpmt.  The  Methodic  of  both  parties,  hke 
other  erthnhails,  make  true  religion  to  confift  principally  in 
certain  affections  and  inward  feelings  which  it  is  impofiible 
to  explain  ;  but  which,  when  analyfed,  ieem  to  be  mecha¬ 
nical  in  their  fpring  and  operation;  and  they  generally  main¬ 
tain,  that  Chriitians  <vill  be  molt  likely  to  fucceed  in  the 
purfuit  of  truth,  not  by  the  di&ates  of  reafon,  or  the  aids 
of  learning,  but  by  laying  their  minds  open  to  the  direction 
and  influence  of  divine  illumination  ;  and  their  conduct  has 
been  directed  by  impull'es.” 

Our  readers  will  judge  for  themfelves,  according  to  their 
various  modes  of  education,  and  to  the  different  lights  in 
which  they  may  refpe&ively  view  the  do&rines  of  our  com- 
mon  Chriftianity,  whether  this  reprefentation  of  the  origin 
of  the  Methodifls,  and  of  their  diitinguifliing  tenets,  be  ac- 
and  juft.  Not  prefuming  to  lit  in  judgment  on  the 


perfects  itfelf  by  an  abforption  of  the  will  and  intellect,  and  religious  opinions  of  any  man,  we  {hall  only  obferve  that 
all  the  faculties,  into  the  Deity.”  In  this  palpable  obfeure  an  appellation  originally  given  in  reproach,  has  been  Gloried 
•the  excellent  Fenelon  led  himfelf  when  he  forfookthe  (hades 
of  Pindns,  to  wander  in  quell  of  pure  love  with  Madam 
Gnyon  !  Mr  Wefley  purfued  for  a  while  the  lame  ignis 


fatuus  with  Mr  William  Law  and  the  Ghott  of  De  Renty, 
A  itate,  however,  fo  torpid  and  ignoble,  ill  fuited  the  active 
genius  of  this  lingular  man.  His  elaflic  mind  gained  krength 
by  compreffion  ;  thence  burking  glorious,  lie  paffed  (as  he 
himfelf  fomewhere  fays)  “  the  immenfe  chafm,  upborne  on 
an  eagle’s  wings.” 

The  reading  of  the  writings  of  this  Mr  William  Law, 
the  celebrated  author  of  Chriftian  Perfe&ion,  and  of  A  Se¬ 
rious  Addrefs  to  the  Chrikian  World,  contributed  moreo¬ 
ver,  to  lead  Mr  John  Wefley  and  his  brother  Charles,  with 
a  few  of  their  young  fellow-kudents,  into  a  more  than  com¬ 
mon  ftridtnefs  of  religious  life.  They  received  the  facra- 
ment  of  the  Lord’s  Supper  every  week  ;  obferved  all  the 
falls  of  the-  church  ;  vifited  the  prifons  ;  rofe  at  four  in  the 
morning  ;  and  refrained  from  all  amufemtnts.  From  the 
exa &  method  in  which  they  difpofed  of  every  hour,  they 
acquired  the  appellation  of  Metbochjh  ;  by  which  their  fol¬ 
lowers  have  been  ever  knee  diitinguifhed. 

But  a  more  particular  account  op  the  origin  of  this  fedt, 
we  fhall  give  from  a  celebrated  publication.  “  The  Metlio* 
clifis  (fays  the  editor  of  this  work)  form: a  very  conkderable 
clafs,  principally  of  the  lower  people  in  this  country.  They 
fprung  up  about  fifty  years  ago  at  Oxford,  and  were  foon 
divided  into  two  parties;  the  one  under  the  direction  of  Mr 
George  Whitfield,  and  the  other  under  that  of  two  brothers, 
John  and  Charles  Wefley.  Thefe  leaders,  and,  if  we  ex¬ 
cept  Mr!  William  Law,  founders  of  the  Methodifls,  were 
educated  at  Oxford,  received  epifcopal  ordination,  and  al¬ 
ways  Dtofeffed  themfelves  advocates  for  the  articles  and  li¬ 
turgy  of  the  eflabhfhed  church-;  though  they  rnoie  com¬ 
monly  p  re  Cl  i  fed  the  diffenting  mode  of  worfhip.  But  con¬ 
ceiving  a  dekgn  of  forming  feparate  communities,  fupeiior 
in  fanCtity  and  perfection  to  all  other  Chrikian  churches, 
and  imprefled  to  a  very  conkderable  degree  by  a  zeal  of  an 
extravagant  and  enthuliallic  kind,  they  became  itinerant 
preachers ;  .and,  being  excluded  from  mpft  of  our  churches, 
excrcifcd  their  miniftry  in  private  houfes,  fields,  Sc c.  not  only 
in  Great -Britain  and  Ireland,  but  alfo  in  America  ;  thus 
collecting  a  very  conkderable  number  of  hearers  and  prole- 
lytes,  both  among  the  members  of  the  ekablifhed  church 
and  the  diffenters.  The  theological  fykem  of  Mr  Wrhit-. 
field  and  his  followers  is  Calviniftic  ;  that  of  Mr  Wefley  and 
.  his  difeipks  Armiaian ;  and  the  latter  maintains,  the  pofiL 


in  ever  knee  by  thofe  who  have  diitinguifhed  themfelves  as 
the  followers  either  of  Mr  Whitkeld  or  of  Mr  Wefley. 
“  After  the  way  called  Meihodifm ,  fo  worfhip  they  the  God 
of  their  fathers.”  But  the  ridicule  and  contempt  which 
the  Angularity  of  their  conduct  produced,  both  John  and 
Charles  Wefley  were  well  qualified  to  bear.  They  were 
not  to  be  intimidated  by  danger,  actuated  by  intereft,  or 
deterred  by  difgraee. 

The  boundaries  of  this  ifland  were  foon  deemed  by  Mr 
Wefley  too  confined  for  a  zeal  which  difplayed  the  piety  of 
an  apokle  ;  and  of  an  intrepidity  to  which  few  miflionaries 
had  been  fupenor.  .  In  1735  he  embarked  for  Georgia,  one 
of  our  colonies,  which  was  at  that  time  in  a  ilate  of  politi¬ 
cal  infancy  ;  and  the  great  objeCt  of  this  voyage  was  to 
preach  the  gofpel  to  the  Indian  nations  in  the  vicinity  of 
that  province.  He  returned  to  England  in  1737.  Of  his 
fpi ritual  labours,  both  in  this  country  and  in  America,  he 
himfelf  has  given  a  very  copious  account,  in  a  feries  of 
Journals,  printed  at  diffeient  periods  Thefe  journals  dre  w 
upon  onr  laborious  preacher  and  his  coadjutors  feme  fevere 
anfflnadvcriions  from  two  right  reverend  prelates;  Dr  George 
Lavington  bifhop  of  Exeter,  and  Dr  William  Warburton  bi- 
flrop  of  Glouceker.  The  former  publiflied,  in  three  parts. 
The  Enthukafm  of  the  Methodifls  and  Papiits  compared  ; 
the  third  part  of  this  performance  containing  a  perfonal 
charge  of  immoral  conduct.  Mr  Wefley,  in  his  vindica¬ 
tion,  publiflied  a  letter  to  his  Lordflup,  which  produced  a 
reply  from  the  latter. 

Bifhop  Warburton’s  attack  is  contained  in  his  celebrated 
treatife,  entitled  The  Dodtrine  of  Grace  ;  or,  The  Office 
and  Operations  of  the  Holy  Spirit  vindicated  from  the  In- 
fults  of  Infidelity,  and  the  Abufes  of  Fanaticifm :  conclu¬ 
ding  with  fome  thoughts,  humbly  offered  to  the  conkdera- 
tion  of  the  Ekablifhed  Clergy,  with  regard  to  the  Right 
Method  of  defending  Religion  againli  the  Attacks  of  ei¬ 
ther  Party;  2  vols,  fmall  8vo,  1762.  There  is  much  acute 
reasoning,  and  much  poignant  and  fprightly  wit,  in  his 
Doftrine  of  Grace ;  but  there  is  too  much  levity  in  it  for  a 
grave  biffiop,  and  too  much  abufe  for  a  candid  Chrikian. 
On  this  occakon,  Mr  Wefley  publiflied  a  letter  to  the  bi¬ 
fhop,  in  which,  with  great  temper  and  moderation,  as  well 
as  with  great  ingenuity  and  addrefs,  lie  endeavoured  to 
fhelter  himfelf  from  his  Lordfhip’s  attacks  ;  not  only  under 
the  authority  of  the  Holy  Scriptures,  but  of  the  church  it¬ 
felf,  as  by  law  eftablifhed. 

On  his  return  from  Georgia,  Mr  Wefley  paid  a  vifit  to 

Count 
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Wefley  , Count  Zinzendorf,  the  celebrated  founder 
W eft.  Moravians,  or  Hernhutters,  at  Hernuth  in  Upper  Luiatia. 

v - -  In  the  following  year  he  appeared  again  in  England,  and 

with  his  brother  Charles,  ai  the  head  of  the  Methodift*. 
He  preached  his  firft  field  Term  on  at  Briftol,  on  the  2d  of 
April  1738,  from  which  time  his  difciples  have  continued 
to  "in  ere  ale.  I11  1741,  a  ferions  altercation  took  place  be¬ 
tween  him  and  Mr  Whitfield.  In  1744,  attempting  to 
preach  at  an  inn  at  Taunton,  he  was  regularly  fdenccd  by 
the  magiilratcs.  Although  he  chiefly  r elided  for  the  re¬ 
mainder  oF  his  life  in  the  metropolis,  he^occafionally  travel¬ 
led  through  every  part  of  Cheat  Britain  and  Ireland,  elta- 
b Killing  congregations  in  each  kingdom.  In  1 75^  inar' 
ried  a  lady,  from  whom  he  was  afterwards  ieparated.  By 
this  lady,  who  died  in  1781,  he  had  no  children. 

We  have  already  mentioned  Mr  Wefley  as  a  very  various 
and  voluminous  w  riter.  Divinity,  both  devotional  and  con- 
troverlial,  biography,  hillory,  pbilofophy,  politics,  and  poe¬ 
try,  wTere  all,  at  different  times,  the  fuhjedts  of  his  pen:  and, 
whatever  opinion  may  be  entertained  01  his  theological  len- 
timents,  it  is  impofiible  to  deny  him  the  merit  ef  having 
done  very  exteufive  good  among  the  lower  clalfes  of  people. 
He  certainly  poflefled  great  abilities,  and  a  fluency  which 
was  well  accommodated  to  his  hearers,  and  highly  accept¬ 
able  to  them.  He  had  been  gradually  declining  for  three 
years  before  his  death  ;  yet  he  it  III  role  at  four  in  the  morn¬ 
ing,  and  preached,  and  travelled,  and  wrote  as  ufual.  ,Me 
preached  at  Leatherhead,  in  Surrey,  on  the  Wednesday  be¬ 
fore  that  event.  On  the  Friday  following,  appeared  the 
hr  ft  fymp  terns  of  his  approaching  diffolution.  The  four 
iucceeding  days  be  fpent  in  praifing  Ood  ;  and  he  lc;t  this 
feene,  in  which  his  Labours  had  been  fo  exteufive  and  fo 
iiftful,  at  a  quarter  before  ten  in  the  morning  of  the  2d  of 
March  1791,  in  the  88th  year  of  his  a,re.  His  remains, 
after  lying  in  a  kind  of  date  at  his  chapel  in  the  city-road, 
drefled  in  the  facerdotal  robes  which  he  ufually  wore,  and 
x>n  his  head  the  old  clerical  cap,  a  bible  in  one  hand,  and  a 
white  handkerchief  in  the  other,  were,  agreeably  to  his  own 
directions,  and  after  the  manner  of  the  interment  of  the  late 
Mr  Whitfield,  depofited  in  the  cemetry  behind  his  chapel, 
on  the  morning  of  the  9th  March,  amid  an  innumerable 
concourfe  of  his  mends  and  admirers;  many  of  whom  ap¬ 
peared  in  deep  mourning  on  the  occafion.  One  Angularity 
was  obfervable  in  the  funeral  fervice.  Inftead  of,  “  We 
give  thee  hearty  thanks,  for  that  it  hath  pleafed  thee  to  de¬ 
liver  this  our  brother ;”  it  was  read  “  our  father.”  A  fer- 
rron,  previoufly  to  the  funeral,  had  been  preached  by  Dr 
Thomas  Whitehead,  one  ok  the.  phyficians  to  the,  London 
hofpital ;  and  on  the  13th  the  different  chapels  of  his  per- 
fuafion  in  London  were  hung  with  black, 

It  has  been  juftly  obferved  of  Mr  Wefley,  that  his  labours 
were  principally  devoted  to  thofe  who  had  no  loflruCtor  ; 
to  the  highways  and  hedges  ;  to  the  miners  in  Cornwall, 
and  the  coallier3  in  Kinglwood.  Thefe  unhappy  creatures 
married  and  buried  among  themfelves,  and  often  committed 
murders  with  impunity,  before  the  Methodifts  fprCng  up. 
By  the  humane  and  active  endeavours  of  Mr  Wefley  and 
his  brother  Charles,  a  fenfe  of  decency,  morals,  and  religion, 
was  introduced  into  the  lowed  clalfes  of  mankind  ;  the  ig¬ 
norant  were  inflruCled,  the  wretched  relieved,  and  the 
abandoned  reclaimed.  His  perfcnal  influence  was  greater, 
peihaps,  than  that  of,  any  other  private  gentleman  in  any 
country. — But  the  limits  of  this  article  will  not  permit  us 
to  expatiate  further  on  the  character  of  tins  extraordinaiy 
man. 

WEST  (Gilbert),  was  the  Ton  of  Dr  Weft,  prebendary 
©F  Winchefter,  and  chaplain,  to  king  George  I.  but  at  1  2 
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of  the  fed  of  Eton  fchools,  and  from  thence  was  placed  in  Chrifl-church 
college, 


years  of  age  loll  his  father. 


iludied  at  Wincheiler  and 
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Oxford.  ITis  ftudious  and  ferious  turn  inclined 
him  to  take  orders ;  but  lord  Cobham,  lus  uncle,  diverted  1 

him  from  that  purfuit,  and  gave  him  a  cornetcy  in  his  own 
regiment.  This  profeiTum  he  foon  quitted,  on  account  of 
np  opening  of  another  nature,  which  piefented  him  with  a 
flattering  piofped  of  advancement  in  life.  A  number  of 
young  gentlemen  were  to  be  elected  from  the  univerfrties, 
and,  at  the  expence  of  the  government,  were  to  be  taught 
foreign  languages;  and  then  fent  to  the  fecretaries  office,  to 
be  initiated  into  bufinefs,  and  trained  there  for  public  fer- 
vices,  as  envoys,  ambafladors,  See .  Mr  Gilbert  Weft  was 
one  of  the  few  pitched  upon  ;  and  on  his  firft  introduction 
into  that  office,  lord  Tovvufend,  fecretary  of  ftate,  treated 
him  with  lingular  marks  of  regard,  and  the  (trongeft  incli¬ 
nations  to  lerve  him  were  teftified  from  all  quarters.  But 
his  uncle  lord  Cobham’s  ftrong  oppofition  to  the  meafures 
of  the  government,  rendered  thefe  advantages  entirely  fruit- 
lefs;  and  the  minilters  honeftly  told  Mr  Weft,  that  lie  mull 
not  expedt  them  to  diftinguifh  his  merit,  as  any  favours  con¬ 
ferred  upon  him  would  be  imputed  as  done  to  his  uncle  lord 
Cobham.  Mr  Weft  now  left  that  office,  and  all  his  views, 
of  making  his  fortune  ;  and  entering  into  marriage,  retired 
to  Wickham  in  Kent,  where  he  lived  in  great  domeftic 
comfort  and  tranquil  happinefs.  ITe  was  there  viiited  by 
his  valuable  friends,  who  held  the  moll  delightful  converfe 
of  wit,  humour,  and  learning,  fnpported  upon  the  principles 
of  virtue,  found  reasoning,  and  folid  friendihip,  which  ren¬ 
dered  the  whole  cheerful,  animating,  and  inftru&ive.  Mr 
William  Pitt,  who  was  one  of  thofe  that  compofed  thi3 
happy  fociety,  becoming  paymaster,  appointed  Mr  W  eil 
treafurer  to  Chelfea-holpital ;  and  he  obtained  a  feat  at  the 
council-board,  in  confequence  of  a  friendfhip  contracted  at 
fchool  with  one  of  the  duke  of  Devonfhire’s  ions,  who  pro¬ 
cured  of  his  grace  his  being  nominated  one  of  the  clerks  ex¬ 
traordinary  of  that  office.  Towards  the  latter  part  of  Mr 
WefPs  life,  he  wholly  applied  himfelf  to  the  ftudy  of  the 
Scriptures  ;  being  extremely  anxious  to  try  his  utrnoft  en¬ 
deavours  to  reconcile  the  feeming  rnconiiltencies  which  gave 
the  enemies  to  revealed  religion  a  handle  to  doubt  and  dif- 
credit  their  authenticity.  His  obiervations  on  the  refurrec- 
tion,  which,  it  has  been  faid,  were  written  to  qonfirm  the 
wavering  iaith  of  his  great  friends  Pitt  and  Lyttleton,  bear 
ample  teftimony  to  his  reafoning  powers  and  the  lincerity 
of  his  religion ;  while  his  tranflations  of  Pindar  fhow  him  to 
have  been  an  eminent  Greek  fcholar,  and  very  confiderable 
poet.  He  had  a  mind  replete  with  virtue,  and  was  an  ho¬ 
nour  to  his  countiy  ;  but  died  at  50  years  of  age..  .  . 

West*  one  of  the  cardinal  points  of  the  horizon,  dia¬ 
metrically  oppolite  to  the  ealt ;  and  ftriCtly  defined  the  in- 
terfeCtion  of  the  prime  vertical  with  the  horizon  on  that 
fide  the  fun  fets  in. 

WESTMINSTER,  a  city  which  forms  the  weft  part 
of  the  capital  of  Britain,  but  has  a  government  diftinCf 
from  the  reft.  This  city  had  its  name  from  the  fituation 
of  its  abbey,  anciently  called  a  mirjler ,  in  refpect  of  that  of 
St  Paul.  That  part  properly  called  the  city  of  Weftinin- 
fter,  comprehending  the  parifhes  of  St  John  and  St  Mar-, 
garet,  was  once  an  ifland  formed  by  the  Thames,  called 
Thorney  tfland ,  from  the  thorns  with  which  it  was  over  run; 
and  the  abbey  that  flood  in  it,  Thornev-abbey.  The  liber¬ 
ties  of  Weftminfter  contain  the  ieveral  parifhes  of  St  Mar-' 
tin  in  the  Fields,  St  James’s,  St  Anne*,  St  .Paul,  Covent- 
garden,  St  Mary  le  Strand,  St  Clement,  Danes,  St  George, 

Hanover  Square,  and  the  pvecindt  of  the  Savoy.  The  go¬ 
vernment,  both  of  the  city  and  liberties,  is  under,  the  u:- 
lit'didlion  of  the  dean  and  chapter  of  Weft  true  ftc 
as  well  as  ecckfiaftical  affairs;  and  their  an  v  . 
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Wcftmore-  to  the  precinfl  of  St  Martin  le  Grand,  by  Newgate-flreet, 
and  in  Tome  towns  of  Effex,  that  are  exempted  from  the 

v  C  ^  3  ia,iunfdi£lion  of  the  bifhop  of  London  and  the  aichbifhop  of 
Canterbury  ;  but  the  management  of  the  civil  part  has,  ever 
fmce  the  Reformation,  been  in  the  hands  of  laymen,  ele£led 
from  time  to  time,  and  confirmed  by  the  dean  and  chapter. 
The  chief  of  thefe  laymen  are  the  high-fleward,  the  de~ 
puty-fleward,  and  the  high-bailiff,  who  hold  their  offices 
for  life.  There  are  aifo  i6  burgeffes  and  their  affiffants, 
out  of  which  are  defied  two  head-burgeffes,  one  for  the 
city,  and  the  other  for  the  liberties.  Another  officer  is 
the  hinh-conftable,  who  has  all  the  other  conflables  under' 
his  dire&ion. 

WES  TMORELAND,  a  county  of  England,  bounded 
on  the  north  and  north- wed  by  Cumberland  ;  on  the  fouth 
and  fouth-eall  by  Yorkfhire  ;  and  on  the  foutli  and  fouth- 
weft  by  Laucafhire.  Its  extent  from  north-eaft  to  foutli, 
is  40  miles,  and  its  breadth  from  the  eafl  projedion  to  that 
:n  the  wed,  42.  Tt  is  generally  divided  into  the  baronies 
of  Kendal  and  Weftmoreland  :  the  former  is  very  moun¬ 
tainous,  but  the  latter  is  a  large  champaign  country.  Thefe 
are  the  only  principal  divifious  of  this  county,  which  con¬ 
tains  8  market-towns  and  26  parifhes.  It  lies  partly  in  the 
diocefe  of  Cheiler,  and  partly  in  that  of  Carlifle.  The  ead  of 
fhanet  is  hereditary  fheriff  of  the  county,  which  fends  only 
four  members  to  parliament.  The  air  is  clear,  (harp,  and  fa- 
lubrious,  the  natives  being  feldom  troubled  with  difeafes;  and 
geneially  living  to  old  age.  The  foil  is  various;  that  on  the 
mountains  is  very  bairen,  while  that  in  the  valleys  is  fertile, 
producing  good  corn  and  grafs,  efpecially  in  the  meadows  near 

thp  vpre  T11  f  Ti  »  hill..  ^  ^  .  1,  „  ft t J  „  _  . 


the  rivers.  I11  the  hilly  parts  on  the  weflern  borders  it  is  ge¬ 
nerally  believed  there  are  vafl  quantities  of  copper  ore,  and 
veins  of  gold  ;  fome  mines  of  copper  are  worked,  but  mod 
of  the  ore  lied  fo  deep  that  it  will  not  anfvver  the  ekpence, 
I  his  county  yields  the  finefl  flate,  and  abundance  of  excel¬ 
lent  hams  are  cured  here.  The  principal  rivers  are,  the 
Eden,  the  Lone,  and  the  Ken.  It  fas  alfo  feveral  fine 
lakes,  the  principal  of  which  is  Winander  Mere,  or  Win¬ 
dermere  Water.  In  the  forell  of  Martindale,  to  the  fouth 
of  Ulls-water,  the  breed  of  red  deer  {fill  exifts  in  a  wild 
Hate.-  Appleby  is  the  county  town. 

WESTPHALIA,  a  duchy  of  Germany,  bounded  to 
the  eafl  by  the  bifhopric  of  Paderborn,  and  the  territories 
of  Waldeck  and  Heffe  ;  to  the  fouth  by  the  counties  of 
Witgenftein  and  Naffau,  and  the  duchy  of  Berg  ;  to  the 
north  by  the  bifhopric  of  Munfler  and  the  county  of  Lippe. 
It  is  about  40  miles  in  length  and  30  in  breadth.  The 
lower  part  of  it  is  very  fruitful,  yielding  plenty  of  corn  and 
cattle,  and  fome  falt-fprings.  The  higher  affords  iron  ore, 
calamine,  lead,  copper,  fome  filver  and  gold,  fine  woods, 
cattle,  game,  fifh,  with  a  little  corn.  ‘  The  rivers,  that 
either  pals  through  the  duchy  or  along  its  borders,  are  the 
Rahr,  the  Lenne,  the  Burge,  the  Dime!,  and  the  Lippe. 
There  are  28  towns  in  it,  befides  boroughs  and  cloifters. 
The  provincial  diets  are  held  at  Arenfberg.  In  the  year 
I  I 80,  the  emperor  Fred.  I.  made  a  donation  of  this  duchy 
to  the  archbifhopric  of  Cologne,  which  was  confirmed  by  fuc- 
ceeding  emperors;  and  in  1638,  the  lafl  duke  of  Arenfberg 
ceded  to  it  alfo  the  county  of  Arenfberg.  The  duchy  is 
governed  at  prefent  by  a  bailiff,  under  the  archbifhop,  and 
is  divided  into  the  Hellwege,  the  Haarflrank,  and  the  Snr- 
land  ;  or  otherwife  into  the  Ruden,  the  Werl,  the  Bilftein,. 
and  the  Brilon  quarters. 

^VestphAlia,  one  of  the  circles  of  Germany,  anciently 
the  people  inhabiting  between  the  Wefer  and  the  Rhine, 
were  called  IVeJlphalians  ;  and  hence  that  tra&  got  the  name 
of  Wejipbdita  :  but  the  circle  o'  that  name  is  of  a  larger  ex¬ 
tent;  being  furrounded  by  the  circle  of  Burgundy,  or  the 
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Auftrian  Netherlands,  the  United  Provinces,,  and  the  North 
Sea,^  with  the  circles  of  the  Upper  and  Lower  Rhine,  and 
compiling  a  great  many  different  ftates. 

The  fummoning  princes  and  directors  of  the  circle  of 
euphaha,  are  the  bifhops  of  Munfler,  alternately  with  the 
electors  of  Brandenburg  and.Palatine,  as  dukes  of  Ckve  and 
Juliers.  The  archives  belonging  to  it  were  before  the  prefent 
war  (1797)  kept  at  Duffeldorp.  Its  quota  of  men  and  money* 
is  fomewhat  more  than  the  ninth  part  of  the  whole  fum  grant¬ 
ed  by  the  empire.  With  refpedl  to  religion,  it  is  partly  Prote¬ 
ct  and  partly  Catholic  ;  but  the  Protellants  predominate, 
and  are,  at  lead  the  greater  part  of  them,  Calviniils.  The  air 
of  this  country  is  not  reckoned  very  wholefome,  and  towards 
the  north  is  extremely  cold  in  winter.  The  foil  in  general 
is  marfhy  and  barren  ;  yet  there  is  fome  good  corn  and 
pafture  land  :  but  the  fruit  is  chiefly  ufed  to  feed  hogs  \ 
and  hence  it  is  that  their  bacon  and  hams  are  fo  much  va¬ 
lued  and  admired. 

WL1  couch,  coming  heap^  a  term  ufed  by  the  malttlers 
for  one  of  the  principal  articles  of  malt- making.  See  Brey/- 
jng,  n°  4. 

WL  TS  l  ElN  (John  James),  a  very  learned  German 
divine,  born  at  Bafii  in  1693.  On  his  admiffion  to  the  mi- 
nillry,  he  maintained  a  thefis  Ds  varits  Noui  Pejtamentt  Lee* 
tjonibus ;  in  which  he  (bowed  that  the  great  variety  (Jf  read¬ 
ings  of  the  New  Teftarnent  afford  no  argument  againft  the  au¬ 
thenticity  of  the  text.  He  had  made  thele  various  readings 
the  obje£l  of  his  attention  ;  and  travelled  into  foreign  coun¬ 
tries  to  examine  all  the  MSS.  he  could  come  at.  In  i  30, 
he  publifhed  Prolegomena  ad  IVcrvi  Pefiamenti  Grjtci  edition em 


accuratiffimtm ,  &c.  Some  divines,  dreading  his  unfettling 
the  prefent  text,  procured  a  decree  of  the  fen  ate  of  Bafii 
againfl  his  undertaking,  and  even  got  him  prohibited  from 
officiating  in  tfie  miniftry  ;  on  which  he  went  to  Amfler- 
dam,  where  the  Remonflrants  named  him  to  fucceed  the  fa¬ 
mous  Le  Clerc,  then  fuperannuated,  as  profeffor  of  phiio- 
fophy  and  hiflory.  At4aft  he  publifhed  his  edition  of  the 
New  ieflament,  in  2  vols  folio,  17.52  ;  in  which  he  left  the 
text  as  he  found  it,  placing  the  various  readings,  with  a 
critical  commentary,  underneath  ;  fubjoinin  r  two  epiilles  of 
Clemens  Romanus,  till  then  unknown  to  the  learned,  but 
difeovered  by  him  in  a  Syriac  MS.  of  the  New  Teftarnent. 
He  alfo  publifhed  fome  Imall  works ;  and  is  faid  to  have  been 
not  only  an  nniverial  fcholar,  but  to  have  abounded  in  good 
and  amiable  qualities.  He  died  at  Amfterdam  in  f  7 5-4. 

WEiTERAVIA,  the  fouthern  divifioa  of  the  Land- 
gravate  ot  HefTe  in  Germany,  lying  along  the  northern  bank 
of  the  river  Maine,  comprehending  the  counties  of  Hanau 
and  Naffau. 

WEXFORD,  a  county  of  Ireland,  in  the  province  of 
Munfler,  38  miles  in  length,  and  24  in  breadth;  bounded 
on  the  north  by  Wicklow,  on  the  eafl  by  St  George's 
Channel,  on  the  fouth  by  the  Atlantic  Ocean,  on  the  weft 
by  Waterford  and  Kilkenny,  and  on  the  north  by  Cather- 
lough.  It  contains  109  parifhes,  and  fends  18  members  to 
parliament.  It  is  a  fruitful  country  in  corn  and  grafs  ;  and 
the  principal  town  is  of  the  fame  name. 

Wexford,  a  fea  port  of  Ireland,  capital  of  a  county  of 
the  fame  name.  It  was  once  reckoned  the  chief  city  in 
Ireland,  being  the  firft  colony  of  the  Englifh,  and  is  ftill  a 
large  handfome  town,  with  a  very  commodious  harbour  at 
the  mouth  of  the  river  Slana,  on  a  bay  of  St  George's 
Channel,  63  miles  fouth  of  Dublin.  W.  Long.  6.  3.  N. 
Lat.  52.  18. 

WHALE,  in  ichthyology.  See  Balden  a  and  Phy» 

SETER. 

Whale,  in  aflronomy,  one  of  the  conftellations.  See 
Astronomy,  n°4o6. 
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Wn/ti^Bone,  See  Bal/ena,  nQ  2 , 

/// ha  1.  r- Ft /her  y*  See  Fishery. 

WHARF,  a  fpace  on  the  banks  of  a  haven,  creek,  or 
hithe,  provided  for  the  convenient  loading  and  unloading 
of  veflels. 

WHARTON  (Philip  duke  of),  a  nobleman  of  the 
moll  brilliant  part?,  but  of  the  molt  whimfical,  extravagant, 
and  inconfiftent  turn  of  mind,  was  educated  by  his  father’s 
exprefs  order  at  home.  He  very  early  married  a  young 
lady,  the  daughter  of  major  general  Holmes,  which  difap- 
pcinted  his  father’s  views  of  diipofing  of  him  in  iuch  a 
mairiage  as  would  have  been  a  considerable  addition  to 
the  fortune  and  grandeur  of  his  illutlrious  family  ;  yet  that 
amiable  lady  defer ved  infinitely  more  felicity  than  (he  met 
with  by  this  alliance.  This  precipitate  marriage  is  thought 
to  have  battened  the  death  of  his  father  ;  after  which  the 
duke,  being  free  from  paternal  rellraints,  plunged  into  thofe 
excefits  which  rendered  him,  as  Pope  expreffes  it, 

“  A  tyrant  to  the  wife  his  heart  approv’d  ; 

“  A  rebel  to  the  very  king  he  lov’d.” 

In  the  beginning  of  the  year  1716,  he  began  his  travels; 
and  as  he  was  defigned  to  be  intlru&ed  in  the  ilridcfl  Whig 
principles,  Geneva  w^s  thought  a  proper  place  for  his  refi- 
dence.  He  firft  palled  through  Holland,  and  vihted  ie- 
verat  courts  of  Germany;  and  being  arrived  at  Geneva, 
conceived  fuch  a  diignit  againil  his  governor,  that  he  left 
him,  and  let  out  poll  for  Lyons,  where  he  wrote  a  letter 
to  the  chevalier  de  St  George,  who  then  refided  at.  Avig¬ 
non,  and  prefented  him  a  very  fine  front  horfe  ;  which  the 
chevalier  no  fooner  received  than  he  lent  a  man  o^  quality 
to  him,  who  took  him  privately  to  his  court,  where  he  was 
entertained  with  the  greateit  marks  o  efleem,  and  had  the 
title  of  duke  of  Northumberland  conferred  upon  him.  He, 
however,  remained  there  but  one  day,  and  then  returned 
poll  to  Lyons,  whence  he  fet  out  for  Paris.  lie  hke- 
wife  paid  a  vifit  to  the  confort  of  James  II.  who  then  re¬ 
dded  at  St  Germains,  to  whom  he  alfo  paid  his  court. 
During  his  Hay  at  Paris,  his  winning  addrefs  and  abilities 
gained'  him  the  etteem  and  admiration  of  all  the  Britilh  Iub- 
jeds  of  rank  of  both  parties. 

About  the  latter  end  of  December  1716,  he  arrived  in 
England,  whence  he  foon  after  fet  out  for  Ireland,  where, 
though  under  age,  he  was  allowed  the  honour  to  take  his 
feat  in  the  houfe  of  peers,  and  immediately  diftinguifhed 
himfelf,  notwithftanding  his  former  conduct,  as  a  violent 
parti '/.an  for  the  minillry  ;  in  confequence  of  which  zeal  the 
king  created  him  a  duke.  He  no  fooner  came  of  age  than 
he  was  introduced  to  the  houfe  of  lords  in  England  with 
the  fame  blaze  of  reputation.  In  a  little  time  he  oppofed 
the  court,  and  appeared  one  of  the  moll  vigorous  in  de- 
fence  of  the  bifhop  of  Rochefter  ;  and  foon  after  printed 
his  thoughts  twice  a-week,  in  a  paper  called  the  7  rue  Bri¬ 
ton,  fever al  thoufands  of  which  were  difperfed. weekly. 

The  duke’s  boundlefs  profufion  had  by  this  time  fo  bur¬ 
dened  his  ell  ate,  that  by  a  decree  of  Chancery  it  was  vefted 
in  the  hands  of  truilee^  for  the  payment  of  his  debts-,  al 
lowing  him  a  provifion  of  L.  1  200  per  annum  for  his  fub- 
fillence.  I  his  being  not  fufiLient  to  fupport  his  title  with 
fuitable  dignity,  he  went  abroad  and  Ihone  to  great  advan¬ 
tage,  with  refuel  to  his  perfonal  character,  at  the  imperial 
court.  From  thence  ht  made  a  tour  to  Spain  :  the  Enghfh 
miniiter  was  alarmed  at  his-  arrival,  feann.r  that  his  grace 
was  received  in  the  charade  r  of  an  am  ballad  or  :  upon  which 
the  duke  received  a  lummons  under  the  privy- leal  to.  return 
home  ;  but  inilead  *r  obeying  it,  he  endeavoured  to  inflame 
the  Spanilh  court  againil  that  of  Great  Britain,  for  exer- 
cifing  an  act  of  power,  as  he  calls  it,  within  the  jurifdic- 
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tion  of  his  Catholic  majefry.  He  then  a&ed  openly  in  the  Wharton 
fervice  of  the  Pretender,  and  was  received  at  his  court  with  v 
the  greateit  marks  of  favour. 

While  his  gr?.ce  was  thus  employed,  his  negleded  duchefs 
died  in  England  on  the  14th  of  April  1726,  .without  ilfue. 

Soon  after  the  duke  fell  violently  in  love  with  T.  Oberne, 
one  of  the  maids  of  honour  to  the  queen  o'  Spam,  the 
daughter  ot  an  Irifh  colonel,  whofe  fortune  cniefly  confided 
in  her  perlonal  accomplilhments.  All  his  friends,  and  par¬ 
ticularly  the  queen  ot  Spain,  oppofed  the  match  ;  but.  he 
falling  into  a  lingering  fever,  occafioned  by  his  difappoint- 
ment,  the  queen  gave  her  content,  and  they  were  foon  alter 
married.  He  then  fpent  fome  time  at  Rome,  where  he  ac¬ 
cepted  of  a  blue  garter,  affirmed  the  title  of  duke  of  Nor¬ 
thumberland,  and  tor  a  while  enjoyed  the  confidence  of  the 
exiled  prince.  But  not  always  keeping  within  the  bounds 
of  Italian  gravity,  it  became  necellary  ‘or  him  to  remove 
from  lier.ee  ;  when,  going  by  fea  to  Barcelona,  he  wrote 
a  letter  to  the  king  ot  Spain,  acquainting  him  that  he 
would  affift  at  the  fiege  of  Gibraltar  as  a  volunteer.  Soon 
after  he  wrote  to  the  chevalier  de  St  George,  expreflh-ig  a 
defire  to  vifit  his  court ;  but  the  chevalier  adviied  him  to 
draw  near  to  England. 

The  duke  ftemed  refolved  to  follow  his  advice  ;  and  fet- 
ting  out  with  his  duchefs,  arrived  in  Paris  in  May  i"]zS9 
whence  he  foon  after  proceeded  to  Rouen,  where  he  took 
lip  his  refidence  ;  and  was  io  far  from  making  any  conc.ef- 
fion  to  the  government  of  England,  that  he  did  not  give 
himfelf  the  lead  trouble  about  his  eltate,  or  any  other  con¬ 
cern  there  ;  though,  on  his  arrival  at  Rouen,  he  had  only 
about  L.600  in  his  pofTeilion,  and  a  bill  of  indidment  was 
preferred  againil  him  in  England  for  high-treafon.  Soon 
after  the  chevalier  fent  him  L.  2COO,  which  he  fquandered 
away  in  a  courfe  of  extravagance  ;  when,  to  fave  the  char¬ 
ges  of  travelling  by  land,  lie  went  from  Orleans  to  Nants 
by  water,  and  (laid  there  till  he  got  a  remittance  trom 
Paris,  which  was  fquandered  almoil  as  foon  as  received. 

At  Nantz  he  was  joined  by  his  ragged  fervants,  and  from 
hence  took  (hipping  with  them  for  Bilboa,  when  the  qneerx 
of  Spain  took  the  duchefs  to  attend  her  perion.  bout 
the  beginning  of  the  year  1731,  the  duke,  who  commanded 
a  regiment,  was  at  Lerid?.,  but  declined  fo  fail  that  he 
could  not  mo\e  without  afliilance ;  yet  when  free  from  pain 
did  not  lofe  his  gaiety.  He,  however,  received  benefit  from 
tome  mineral  waters  in  Catalonia  ;  but  foon  after  relapfed 
at  a  fmall  village,  where  he  was  utterly  deftitute  of  all  the 
neceffaries  of  life,  till  fome  charitable  fathers  of  a  Bernar- 
dine  convent  removed  him  to  then*  houfe,  and  gave  him  gJI 
the  relief  in  their  power.  Under  their  holpitable  roof  he 
languilhed  a  week,  and  then  died,  without  one  friend  or 
acquaintance  to  clofe  his  eyes  ;  and  his  funeral  was  per¬ 
formed  in  the  fame  manner  in  which  the  fathers  inter  thofe 
of  their  own  fraternity. 

Thus  died  Philip  duke  of  Wharton,  “  who,  like  Bucking¬ 
ham  and  Rocheiler  (fays  Mr  Walpole),  comforted  all  the 
grave  and  dull,  by  throwing  away  the  brighteil  profufion  of 
parts  on  witty  fooleiies,  debaucheries,  and  ferapes,  which  mix 
graces  with  a  great  charade r,  but  never  can  compote  one. 

With  attachment  to  no  party,  though  with  talents  to 
govern  any  party,  this  lively  man  changed  the  free  air  of 
Wefiminfter  for  the  gloom  of  the  Eicurial,  the  profped\ 
of  kins:  George’s  garter  tor  the  Pretender’s ;  and  with  in¬ 
difference  t r  all  religion,  the  frolic  lord  who  had  writ  the 
ballad  on  the  archbiihop  of  Canterbury,  died  in  the  habit 
of  a  capuchin.  It  is  difficult  to  give  an  account  of  thev 
works  of  a  man  whole- library  was  a  tavern,  and  women  of 
pleaiure  his  nudes.  A  thoufand  tallies  of  his  imaginations 
ir.ay  have  been  loft.  There  are  only  two  volumes  in  8vor, 

called! 
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Wheat,  called  his  Life  and  Writings.  Thefe.  contain  nothing  of  the  ling,  two  hours  pickled  will  be  found  bell ;  and  if  prepared  Whe*l 
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latter,  but  74  numbers  of  the  True  Briton*  and  his  fpeech 
in  defence  of  the  hilltop  of  Rochdler.  His  other  works 
are  the  ballads  above  mentioned;  the  Drinking  Match  at 
Eden-hall,  in  imitation  of  the  Chevy-Chace,  printed  in  a  mif- 
cellany  called  W hurl  Minna. ;  and  a  parody  of  a  fong  lung*  at 
the  opera-houfe  by  Mrs  Tofts.  His  lordlhip  alfo  began  a 
play  on  the  dory  of  the  queen  of  Scots.” 

WHEAT,  in  botany.  SeeTitmcuM 
of  wheat,  fee  Agriculture,  n°  1 22 — i  36. 

The  three  principal  kinds  of  bad  wheat  are,  the  High* 
the  fmutty ,  and  the  worm-eaten.  Blighted  wheat  is  that  of 
which  the  Aalk  is  a* little  twilled  and  rickety,  the  blade 
being  of  a  bluifh  grtcn  and  cmled  up,  the  ?,rain  aho  is 
green  and  tubereled  :  fmutty  wheat  appears  as  if  great  part 
of  the  ear  had  been  burnt,  feme  finall  parts  only  being  free, 
and,  in  particular,  the  ilem  that  riles  in  the  centre  of  the 
ear,  round  which  the  frrain  is  ra  nnrrr* 
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gram  is  ranged  :  worm-eaten  or  rot¬ 
ten  wheat  is  corrupted  without  loling  much  of  its  natural 
form,  or  external  appearance  ;  the  hulk  is  filled  with  a 
greafy,  black  powder,  that  is  infufFevahly  fetid.  It  ap- 
JPtizc  Dif-  pcarea,  from  the  experiments  of  M.  Tiilet,  that  there  was 
^tl^Acade*-  a  hredious  quality  in  all  thofe  kinds  of  wheat  ;  fo 

that  if  found  wheat  was  fprinkled  with  the  Horn  of  fmutty 
or  rotten  wheat,  the  crop  produced  would  be  rotten  or 
fmutty.  It  appeared  alio,  that  among  the  grain  which  was 
produced  from  ground  manured  with  the  A  raw  of  diflem- 
pered  wheat,  there  was  a  much  greater  proportion  of  dif- 
tempered  wheat  than  in  that  produced  from  ground  manu¬ 
red  with  the  draw  of  good  wheat  :  the  great  iecret  then 
was  to  deitroy  the  principle  of  this  contagion  in  the  wheat 
that  was  put  into  the  ground  ;  and  M.  1  illet  found,  as  the 
refnlt  of  a  great  number  of  experiments,  that  if  the  grain, 
before  it  is  lowed,  he  well  jnoiffened  with  a  folution  of  fea- 
falt,  or  nitre,  in  common  water,  none  of  the  enluing  crop 
will  be  fmutty,  or  otherwife  defective,  either  in  kind  or 
quality ;  not  only  fuppofing  the  grain  that  is  fowed  to  be 
found,  and  the  foil  to  be  good,  but  even  fuppofing  the  grain 
to  be  flrewed  with  the  flour  ot  fmutty  wheat,  and  the  ground 
manured  with  bad  draw. 

'f  he  following  receipt  for  preventing  fmutty  wheat  was 
publifhed  in  1  769  by  order  of  the  Society  for  the  Encou¬ 
ragement  of  Arts  :  they  received  it  from  Mr  John  Reynolds 
of  Adifham  in  Kent. 

A  tub  is  to  be  procured  that  has  a  hole  at  bottom,  in 
which  a  dad  and  tap-hofe  is  to  be  fixed  over  a  vvhifp  of 
draw,  to  prevent  any  finall  pieces  of  lime  paffmg  (as  in  the 
brewing  way)  ;  this  done,  we  put  70  gallons  of  water,  then 
a  corn  bufhel  heap. full  of  done-lime,  unflaked,  dirring  it 
well  till  the  whole  is  diffolved  or  mixed,  letting  it  dand 
about  30  hours,  and  then  run  it  off  into  another  tub  as 
clear  as  we  can  (as  pra&iied  in  beer)  :  tin's  generally  pro¬ 
duces  a  hogfhead  of  good  ftrong  lime-water;  then  add  three 
pecks  of  fait,  42  pounds,  which, 
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or  five  days  before-hand,  in  either  cafe  it  makes  no  II 
difference  at  ail ;  but  fhould  the  feed  be  clammy,  and  ftiek  WheeiiflS* 
to  the  notches  in  the  drill-box,  more  lime  mud  be  added  to  '  v  J 
the  lime-water;  here  the  mader  mud  ufe  his  diicretion,  as 
the  cafe  lequircs ;  for  fome  lime  lias  much  more  drying  or 
adringent  qualities  in  it  than  others.  If  fea-water  can  be 
obtained  conveniently,  much  lefs  fait  will  fuffice,  but  fome 
will  be  found  neceffary  even  then,  otherwife  the  light  grains 
will  not  float,  a  thing  of  more  confcquence  than  is  generally 
imagined,  and  it  ought  to  be  fkhnrned  off  and  thrown  afide 
for  poultry,  See. 

WHEEL,  in  mechanics,  a  Ample  machine,  confiding  of 
a  round  piece  of  wood,  metal,  or  other  matter,  which  re¬ 
volves  on  its  axis.  See  Mechanics. 

Wheel- Carriages.  See  Mechanics,  Sedl.  1V. 

Wheel- Animat*  See  Animalcule,  n°  16—23. 

See  Hydrostatics. 

See  Pottery. 

Wheel  is  alfo  the  name  of  a  kind  of  punifhment  to 
which  great  criminals  are  put  in  divers  countries.  In  fome, 
aflaffms,  parricides,  and  robbers  on  the  highway,  are  laid 
to  be  condemned  to  the  wheel,  when  they  are  to  have  their 
bones  fird  broken  with  an  iron  bar  on  a  fcaffold,  and  then* 
to  be  expofed,  and  left  to  expire  on  the  circumference  of  a 
wheel.  Tn  Germany  they  break  their  bones  on  the  wheel 
itielf. —  Of  this  cruel  punifhment,  it  is  not  certain  who  was 
the  inventor  :  it  was  Ard  ufed  in  Germany,  and  was,  indeed, 
but  rarely  pradifed  anywhere  elfe,  till  the  time  of  Francis  I. 
of  France;  who,  by  an  edict  of  the  year  1534,  appointed 
it  to  be  iufli&ed  ori  robbers  on  the  highway. 

WHEELER  (Sir  George),  a  learned  traveller  and  di¬ 
vine,  was  the  fon  of  colonel  Wheeler  of  Charing  in  Kent, 
and  was  born  in  1650  at  Breda,  where  his  parents  as  royal- 
ids  were  then  in  exile.  Fie  travelled  through  various  parts 
of  Greece  and  the  Ead  in  company  with  Dr  James  Spon 
of  Lyons  ;  and  taking  orders  on  his  return,  was  indalled  a 
prebend  of  Durham,  made  vicar  of  Bafingdoke,  and  after¬ 
ward  redor  of  Houghton  le  Spring.  He? publifhed  an  ac¬ 
count  of  his  Travels  in  1682  in  folio;  and  in  1689,  his 
Obfervations  on  ancient  ediAces  of  Churches  yet  remaining 
in  the  Ead,  compared  with  Eufebius  :  alfo  the  Protedant 
Monaftery,  or  Chridian  (Economics.  He  died  in  1724. 

WHEELINGS,  in  the  military  art,  are  different  mo¬ 
tions  made  both  by  horfe  and  foot,  either  to  the  right  and 
left,  or  to  the  riaht  and  left  about. 

General  Ru/es  for  JV heeling. — The  circle  is  divided  into 
four  equal  points :  thence,  wheeling  to  the  right  or  left,  is 
only  a  quarter  of  the  circle  ;  wheeling  to  the  right  or  left 
about  is  one  half  of  the  circle. 

When  you  wheel  to  the  right,  you  are  to  clofe  to  the' 


ht,  fo  near  as  to  touch  your  right-hand  man,  but  with¬ 


out  prefiing  him  ;  and  to  look  to  the  left,  in  order  to  bring 


with  a  little  dirring,  will  the  rank  about  even, 
foon  diffolve  ;  thus  we  have  a  proper  pickle  for  the  purpofe  When  you  wheel  to  the  left,  you  are  to  clofe  to  the  left, 
of  brining  and  liming  our  feed- wheat  without  any  man-  and  look  to  the  right  as  above  direded.  This  rule  will 

lier  of  obdacle,  which  is  more  than  can  be  laid  in  doing  it  ierve  for  all  the  wheeling  by  ranks  ;  as  wThen  a  battalion  is 

the  common  way,  and  greatly  facilitates  the  drilling.  marching  by  fubclivifiom,  with  their  ranks  open,  then  each 

Herein  we  ileep  the  wheat  111  a  broad-bottomed  bafket  rank  wheels  didindly  by  itielr,  when  it  comes  to  the  ground, 
of  about  24  inches  diameter,  and  20  inches  deep  (for  large  on  which  the  ranks  before  it  wheeled,  but  not  before, 
lowing,  made  on  purpole),  running  in  the  grain  gradually  In  wheeling,  the  men  are  to  take  particular  care  neither 
in  iinall  quantities  from  to  to  12  gallons  up  to  16  gallons,  to  open  nor  clofe  their  ranks,  and  to  carry  their  arms  well, 
dirring  the  fame.  What  floats,  we  Ikim  off  with  a  drainer,  In  wheeling,  the  motion  of  each  man  is  quicker  or  flower, 
and  is  not  to  be  fovvn  :  then  draw  up  the  bafket,  to  drain  according  to  the  didance  he  is  from  the  right  or  the  left: 
over  the  pickle,  for  a  few  minutes  ;  all  which  may  be  per-  thus,  when  you  wheel  to  the  fight,  each  man  moves  quicker 
an  hour,  diffidently  pickled  ;  and  fo  than  his  right-hand  man  ;  and  wheeling  to  the  left,  each? 

I  his  done,  the  wheat  will  be  At  for  man  moves  quicker  than  his  left-hand  man;  the  circle  that 

if  required ;  but  if  deAgned  for  dril-  every  man  wheels  being  larger,  according  to  the  didance  he 


formed  within  half 
proceed  as  before, 
lowing  in  24  hours, 
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Whelk  is  from  the  liancl  he  wheels  to  ;  as  may  be  fern  by  c  efcn- 
ji  bing  feveral  circles  within  one  another,  at  two  feet  diftanee 
,Vti,iah.  fr0£  each,  which  is  nearly  the  fpace  every  mart  is  fuppoied 
"  to  take  up. 

WHELK,  in  zoology.  See  Buccinum- 

WHELP,  the  young  of  a  dog,  fox,  lion,  or  any  wild 
bead. 

Whelps,  in  a  fhip,  the  Teaman’s  term  for  thofe  brackets 
which  are  fet  up  on  the  capftan  clofe  under  the  bars  ;  they 
give  the  fweep  to  it,  and  are  fo  contrived  that  the  cabie 
winding  about  them  may  not  (urge  fo  much  as  it  might 
otherwife  do  if  the  body  of  the  cap  ft  an  were  quite  round 
and  finooth. 

WHETSTONE,  a  (lone  which  ferves  for  the  whetting 
of  knives  and  other  tools  upon. 

WHEY,  the  ferum  or  watery  part  of  milk. 

WHIDAH,  a  kingdom  of  Africa,  on  the  conft  of  G ni¬ 
xie?,  and  to  the  weft  of  the  Gold  Coail ;  extending  about 
xo  miles  along  the  Tea.  It  is  a  populous  country,  well  inr- 
nifhed  with  large  villages ;  and  there  are  fo  many  fmall  ones, 
that  they'  are  not  above  a  mufket  (hot  from  each  other.-— 
The  houfes  are  fmall,  round  at  the  top,  and  encompaL 
fed  with  mud  walls  or  hedges,  to  ether  with  a  great  num¬ 
ber  of  all  forts  of  beautiful  and  lofty  trees,  which  afford  the 
mod  beautiful  profpefft  in  the  world,  infomuch  that  thofe 
that  have  been  here  reprefent  it  as  a  perfect  paradife.  The 
fields  are  always  green,  and  they  cultivate  beans,  potatoes, 
and  Iruits;  nor  will  the  negrots  here  let  a  foot  of  ground 
remain  uncultivated.  I  hey  fow  again  the  very  next  day 
after  they  have  reaped.  The  inhabitants  are  greatly  civil i. 
zed,  very  refbe&ful  to  each  other,  eipecially  to  their  fupe- 
riors,  and  very  induftvions.  The  women  brew  the  beer, 
drefs  the  victuals,  and  fell  all  forts  of  commodities  at  the 
market.  Thofe  that  are  rich  employ  their  wives  and  (laves 
in  tilling  the  land,  and  they  carry  on  a  confiderahle  trade 
with  the  product,  as  well  as  in  (laves  ;  for  Tome  of  them  are 
able  to  deliver  1000  0L  the  latter  every  month.  .  The  chief 
men  have  generally  40  or  50  wives,  the  principal  cap¬ 
tains  300  or  400,  and  the  king  40c o  or  5000.  .  1  hey  aie 
extremely  jealous,  and,  on  the  lead  fufpicion,  will  Jell  them 
to  the  Europeans  for  (laves.  If  any  one  happen  to  touch 
one  of  the  king’s  wives  accidentally,  he  is  doomed  to  per¬ 
petual  (la very.°  It  is  no  wonder  then  that  the  women  are 
not  fond  of  being  the  king’s  wives ;  and  fome  ef  them  will 
prefer  a  ipeedy  death  to  fuch  a  naiferable  life.  They  have 
no  diltindtion  of  hours,  days,  weeks,  months,  or  years.  1  he 
rite  of  circumciiion  is  ufed  here,  but  they  are  not  able  to 
tell  why  they  ufe  it,  nor  whence  it  is  derived.  1  hey  are 
fuch  great  game  tiers,  that  they  wall  ilake  all  they  have  at 
play,  not  excepting  their  wives  and  children.  They  have 
a  vad  number  of  idols  ;  and  they  deify  the  mod  contemp¬ 
tible  animal  that  they  fee  fird  in  a  morning,  and  even  docks 
and  (tones.  Their  principal  regard  is  for  ii takes,  very  hign 
trees,  and  the  Tea.  An  Englifh  factor,  jud  arrived,  found  a 
fnake  in  the  Uoufe  belonging  to  the  fa£lory,  and  Killed  it 
without  the  lead  fcruple  ;  which  fo  incenfed  the  negroes,  that 
they  were  for  revenging  the  death  of  the  Inake,  not  only  up¬ 
on  him  that  killed  it,  but  upon  the  whole  factory  ;  but  by 
dint  of  orefer.ts,  and  the  interpotition  of  the  people  of  tli£ 
ether  fadfortes,  this  affair  was  made  up,  and  the  fnake  ho¬ 
nourably  interred.  However,  to  prevent  fuch  accidents, 
they  gave  them  warning  not  to  do  the  like  for  the  future. 
They  have  oxen,  cows,  goats,  fheep,  hogs,  turkeys,  duck», 
and  hens  ;  which  lad  are  extremely  plentiful.  There  are 
many  elephants,  buffaloes,  tigers,  feveral  kinds  of  deer,  and 
a  fort  of  hares.  The  fruits  are  citrons,  lemons,  oranges, 
bananas,  tamarinds,  &c.  and  they  have  vad  numbers  of 
palm-trees)  from  which  they  obtain  wine.  "Whidah  was 


conquered  Ly  the  king  of  Dahomy.  Their  trade  eonf.h  WhiLw 
of  (laves,  elephants  teeth,  wax,  and  honey.  The  Englifh  H 
Ldiory  is  zoo  miles  cad  of  Cape  Coad  Gallic,  within  land. 

Bows,  arrows,  beautiful  afug  uays,  and  clubs,  are  the  princi*  ! - v - 

pal  weapons  of  the  nation. 

WHIDAW-Bird.  See  Embisrua. 

WHIG,  a  party  ig  Britain,  oppoftte  totlie  Tones,  from 
whom  they  differ  chiefly  in  their  political  principles.  See 
Ton.  1 E  s. 

WHIM  BREL.  See  Scolopax. 

WHIN,  in  botany.  See  Ui.tx. 

WHINCHeT.  '  See  Motacilla.  . 

WHIP,  or  T*/rA7,y?>  in  a  (hip,  a  piece  of  timber,  m 
form  of  a  ilrong  (lafT,  rattened  into  the  helm,  for  the  ffeeri- 
man,  in  fmall  (hips,  to  hold  in  his  hand,  in  order  to  move  the 
rudder,  and  direct  the  fhip. 

WHIRLPOOL,' an  eddy,  vortex,  or  gul:~,  where  the 
water  is  continually  turning  round. 

Thole  in  rivers  are  very  common,  from  various  accidents, 
and  are  ui trail y  very  trivial,  and  of  little  confequenee.  In 
the  fea  they  are  more  rare,  but  more  dangerous.  SihbaM 
hns  related  tire  effects  oT  a  very  remarkable  marine  whirlpool 
among  the  Orcades,  which- would  prove  very  dangerous  to 
(l rangers,  though  it  is  of  no  coniequence  to  the  people  who 
are  ufed  to  it.  This  is  not  fixed  to  any  particular  place, 
but  appears  in  various  parts  ot  the  limits  ol  the  iea  among 
thefe  lilands.  Wherever  it  appears,  it  is  very  furious  ;  and 
boats,  Sec.  would  inevitably  be  drawn  in  and  peri’h  with  it; 
but  the  people  who  navigate  them  are  prepared  for  it,  and 
always  carry  an  empty  v  el  Tel,  a  log  of  wood,  or  large  bundle 
of  ft  raw,  or  fome  fuch  thing,  in  the  boat  with  them  ;  as 
foon  as  they  perceive  the  whirpool,  they  tofs  this  within  its 
vortex,  keening  themklves  out :  this  fubltanee-,  whatever  it 
be,  is  immediately  received  into  the  centre,  and  carried  under 
water  j  and  as  icon  as  this  is  done,  the  fur  . ace  ot  the  place 
where  the  whirpool  was  becomes  finooth,  and  they  row 
over  it  with  fafety  :  and  in  about  an  hour  they  fee  the  vor¬ 
tex  begin  again  in  fome  other  place,  ufuallyat  about  a  mile’s 
diftanee  from  the  frit. 

WrllRLWlND,  a  wind  which  moves  in  a  fpiral  direc¬ 
t-on,  as  well  as  horizontally,  which  is  exceedingly  rapid  and 
imDetuous,  but  only  of  (hort  duration. 

I)r  Franklin’s  opinion  of  the  origin  of  whirlwinds  has 
been  already  given  in  the  article  IV at fk  Spout.  If  his 
theory  be  true,  it  will  follow,  that  no  hurricane  ever  can  be 
fo  violent  as  to  remove  an  obftacle  of  the  dze  of  only  one 
cubic  inch,  provided  that  was  fupported  by  a  power  equiva¬ 
lent  to  pounds  ;  for  this  is  the  utmoft  force  ol  the  atmo- 
fphere  when  ruining  into  a  pertect  vacuum,  which  never 
could  take  place  in  the  centre  of  a  whirlwind  or  water-fpout. 

Infeed,  notwithstanding  the  dreadful  cffe&s  foir.e times  ob- 
ferved  from  hurricanes  and  whirlwinds,  we  (hall  eafily  per¬ 
ceive,  that  the  utmoft  of  their  power  always  falls  very  tar 
fhort  of  this.  The  diminution  of  the  fpeciftc  giavity  of  the 
ait  by  only  hth  in  the  middle  of  the  column,  would  produce 
fuch  an  afflux  cf  air  from  all  quarters,  that  an  obftacle  pre- 
fenting  a  furface  of  one  foot  fqnare,  would  require  a  force 
of  504  pounds  to  prevent  it  from  being  carried  away;  which 
the  (trongetl  walls  that  can  be  built  by  human  art  could 
fcarce  refill.  Nay,  even  the  tenth  part  ot  this,  or  the  dimi¬ 
nution  of  the  gravity  of  the  atmofpliere  by  35th  part,  would 
produce  a  preffure  of  upwards  of  50  pounds  on  every  (quart 
foot  of  furface,  which,  it  is  to  be  doubted,  whether  any  of 
our  common  houfes  could  refill. 

Some  philofophers  aferibe  the  vacuum  in  the  atmpfphere 
to  which,  according  to  Dr  Franklin’s  theory,  whirlwinds  art 
owing,  to  a  dream  of  eleflric  matter  ruffling  with  violence 
into  the  atmofphere  out  of  the  earth.  But  they  do  not  in- 
,  form 
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i crj if  us  how  tin's  matter  comes  to  be  accumulated  in  that 
'Vpn^  part  of  the  earth  ;  what  induces  it  to' pats  out  oF  the  earth  ; 
Whi'‘h  f'ow  ]t  pafTes  invifibly  through  pure  air  ;  or  what  ferves 
►— it  for  a  eondu&or.  It  kerns  to  be  the  tafhion  among  cer¬ 
tain  philofophers  to  aferibe  every  phenomenon,  with  the 
caiil’e  of  which  we  are  unacquainted,  to  eleftriefty.  But 
this  is  merely  fubllituting  a  new  name,  and  ferves  rather  to 
retard  than  advance  our  knowledge  of  nature. 

Some  kinds  of  whirlwinds  move  with  a  flow  motion,  and 
are  injurious  only  by  their  vortex  ;  while  others  feem  to  do 
inifchief  as  well  by  their  progrefiive  as  their  whirling  mo¬ 
tion.  Of  this  kind  are  thofe  called  typbons  ;  which,  by  their 
frequently  following  the  courfe  of  rivers,  feem  thus  alfo  to 
difeover  their  ele&rical  origin.  Of  the  definitive  diets  of 
tliefe,  vvehave  an  inftance  in  what  happened  at  Charlellowrt 
in  South  Carolina,  on  the  1  (l  of  June  1761.  It  was  fir  ft 
obferved  about  noon,  on  land,  upwards  of  50  miles  weil-by- 
fouth  of  Cfearlt  flown,  and  deflroyed  feveral  houfes,  &c.  as 
it  pafTed  along,  in  many  places  making  wide  avenues  thro’ 
the  woods  ;  from  whence  every  tree  and  fhrub  was  torn  up, 
and  great  branches  of  trees  were  driven  about  in  the  co¬ 
lumn  as  it  pafTed  along.  It  direfted  its  courfe  to  Afhky 
river,  down  which  it  came  with  furprifing  velocity  ;  in  its 
appearance  refembling  a  column  of  fmoke  or  vapour,  whole 
motion  was  very  irregular  and  tumultuous.  Its  momentum 
was  fo  great,  that  Afhley  river  was  ploughed  to  the  bot¬ 
tom,  and  the  channel  laid  bare.  As  it  came  down  this  ri¬ 
ver,  it  made  a  conftant  noife  like  thunder  ;  its  diameter  be¬ 
ing  computed  about  3C0  fathoms.  It  was  met  at  White 
Point  by  another  of  the  fame  kind  which  came  down  Coo¬ 
per’s  river,  but  with  inferior  flrength  ;  however,  on  their 
meeting  together,  the  agitation  of  the  air  was  much  great¬ 
er,  while  the  clouds,  which  were  driving  in  all  di  red  ions  to 
the  place,  feemed  to  be  precipitated,  and  whirled  round 
with  incredible  velocity.  It  then  fell  upon  the  fhipping  in 
the  road  ;  entirely  deflroying  fome,  and  damaging  others  : 
being  fcarce  three  minutes  in  its  paflage,  though  the  di- 
fiance  was  near  two  leagues.  In  that  fhort  time  it  did 
damage  to  the  amount  of  L.  2c,ooo  ;  and  had  not  its  di- 
re&ion  been  altered  by  that  gull  which  came  down  Coo¬ 
per’s  river,  it  mufl  have  totally  deflroyed  Charleftown,  as 
no  obftacle  whatever  feemed  capable  of  refilling  its  fury. 

WHL  KY,  a  term  fignifying  water  ^  and  applied  in  Scot¬ 
land  and  in  Ireland  to  a  diflilled  liquor  drawn  from  barley, 
which  is  perhaps  preferable  to  any  Englifh  malt  brandy  :  it  is 
flroilg,  but  not  pungent,  and  free  from  the  empyreumatic 
take  or  fmell. 

WHISPERING-Places.  See  Accoustics,  n°  24. 

WHIST,  a  well-known  game  at  cards,  which  requires 
great  attention  and  filence ;  hence  the  name. 

This  game  is  played  by  four  perfons,  who  cut  for  part¬ 
ners  ;  the  two  higheft  and  the  two  lowefl  are  together,  and 
the  partners  fit  oppofite  to  each  other  :  the  perfon  who  cuts 
the  lowefl  card  is  to  deal  firft,  giving  one  at  a  time  to  each 
perfon,  till  he  comes  to  the  lafl  card,  which  is  turned  up 
for  the  trump,  and  remains  on  the  table  till  each  perfon  has 
played  a  card.  The  perfon  on  the  left  hand  fide  of  the 
dealer  plays  firft,  and  whoever  wins  the  trick  is  to  play 
again,  thus  going  on  till  the  cards  are  played  out.  The 
ace,  king,  queen,  and  knave  of  trumps,  are  called  honours  ; 
in  cafe  any  three  of  thefe  honours  have  been  played  be¬ 
tween,  or  by  either  of  the  two  partners,  they  reckon  for 
two  points  towards  the  game  ;  and  if  the  iour  honours  have 
been  played  between,  or  by  either  of  the  two  partners,  they 
reckon  for  four  points  towards  the  game,  the  game  confin¬ 
ing  of  ten  points.  The  honours  are  reckoned  after  the 
tricks  $  all  above  fix  tricks  reckoning  alfo  towards  the  game. 


General  Rules  for  playing  the  Game  of  1.  He  Waft, 

who  is  to  play  firft  fhould  lead  from  the  itromreft  fuit.  If 
he  has  a  fequence  of  kino4,  queen,  and  knave,' or  queen, 
knave  and  ten,  he  may  fafely  lead  the  higheft  of  the  fe- 
qticnce  ;  but  if  he  has  five  or  fix  in  number,  he  mufl  begin 
with  the  lowed.  He  mufl  always  begin  with  the  hiyheil 
trump,  by  which  lie  foices  out  the  fuperior  trumps,  and 
can  come  in  again,  to  make  his  ilrong  fuit. 

2.  He  fhor.ld  never  be  afraid  to  play  trumps  when  he 
has  live  in  his  hand,  even  of  the  fmalkfl,  although  he  may 
not  have  any  good  cards  of  any  other  fuit.  % 

3-  With  ace  and  king  of  any  two  fuits,  and  only  two  or 
three  fmali  trumps,  the  aces  and  kings  fhould  be  played  out, 
in  order  to  make  as  many  tricks  as  poflible  ;  ai*d  having  but 
two  or  three  fmali  trumps,  he  fhould  never  force  his  partner 
to  trump,  if  he  finds  he  cannot  follow  fuit ;  but  endeavour 
to  throw  the  lead  into  his  partner’s  hand. 

4.  He  fhould  in  general  return  his  partner’s  lead,  unlefe 
he  has  fome  capital  cards  of  his  own. 

5.  As  this  game  is  played  with  the  lurch,  that  is.  to  fave 
halt  the  ftake,  five  points  mull  be  made  before  the  game  is 
out  :  he  fhould  not  venture  to  play  trumps  when  he  is  four 
of  the  game,  unlefs  he  is  very  Ilrong,  having  at  leafi  an  ho¬ 
nour  and  three  trumps,  or  ace,  king,  and  two  fmali  ones. 

6.  When  the  game  is  (cored  nine,  at  which  flage  the 
honours  reckon  for  nothing,  he  fhould  be  ftill  more  cauti¬ 
ous  how  he  plays  trumps,  even  if  he  is  Ilrong  in  hand,  and 
give  his  partner  an  opportunity  of  trumping  the  adverfaries 
fuits,  in  cafe  he  is  deficient  in  them. 

7.  It  his  adveifaries  are  fix  or  feven  love  of  the  game,  he 
fhould  phy  a  forward  or  bold  game,  that  he  may  have  a 
chance,  at  the  rifle  of  a  trick  or  two,  to  come  up  with  them. 

If  he  has  but  three  trumps  and  other  good  cards,  he  may 
play  trumps,  efpecially  if  he  has  a  fequence,  or  queen,  knave, 
and  a  fmali  one. 

8.  He  fhould  always  rifle  a  trick  or  two  when  the  game 
is  much  in  his  favour  ;  becaufe  a  new  deal  is  of  greater  con- 
fequence  to  the  adverfary  than  one  or  two  points  are  to  him. 

9.  When  the  player  finds  there  is  a  likelihood  of  either 
faving  the  game  or  his  lurch,  he  fhould  rifle  the  odd  trick  $ 
but  if  the  game  is  five  all,  and  he  can  make  two  tricks  in 
his  own  hand,  lie  fhould  make  them,  in  order  to  fecure  the 
difference  of  two  points,  which  make  the  game  near  two  to 
one  in  his  favour. 

jo.  A  good  player  fhould  begin  with  a  fmali  trump, 
when  he  has  ace,  king,  and  four  fmali  ones ;  for  this  rea- 
fon,  if  his  partner  has  a  better  trump  than  the  lafl  player, 
which  is  an  equal  wager  but  he  has,  he  has  a  chance  of 
fetching  out  all  the  trumps,  by  having  three  rounds  of 
them. 

1 1 .  The  odds  are  always  in  his  favour  that  his  partner 
holds  an  honour  ;  confequently  if  he  has  king,  queen,  and 
four  fmali  ones,  he  fhould  begin  with  a  {mall  one. 

1 2.  When  queen,  knave,  and  four  fmali  trumps  arc 
dealt  him,  he  fhould  play  a  fmali  one  firft,  the  odds  being 
in  his  favour  that  his  partner  holds  an  honour  ;  if  he  has 
knave,  ten,  and  four  fmali  trumps,  he  fhould  alfo  begin  with 
a  fmali  one,  for  the  fame  reafon. 

13.  If  he  has  knave,  ten,  eight,  and  three  fmali  trumps, 
the  knave  fhould  be  played  firft,  by  which  means  the  nine 
may  be  prevented  from  winning  a  trick,  the  odds  being  in 
his  favour  that  three  honours  are  played  in  two  rounds. 

14.  If  an  honour  is  turned  up  againft  him  on  his  left 

hand,  and  he  has  ten,  nine,  and  eight,  with  two  or  three 
fmali  trumps ;  when  he  is  to  play,  he  fhould  play  through 
the  honours  with  the  ten,  which  will  force  the  dealer  to 
play  his  honour  to  a  disadvantage,  if  the  dealer  does  not 
3  choofe 
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chnofe  to  fenve  It  to  th«?  option  of  hk  adverfary  whether  he  knave  ; 
will  pals  ! t  or  not ;  but  if  he  has  fix  trump?  of  a  lower  de- 
nomination,  and  not  ten,  nine,  and  eight,  and  no  honour 
turned  up  againft  him,  he  fhould  begin  with  a  fmali  one. 

1 5.  In  general,  when  he  has  two  capital  cards  in  trumps, 
and  two  or  three  fmali  ones,  lie  lhould  begin  with  a  fmali 
one,  for  the  reafon  afiigned  in  n°  1  2. 

1 6.  When  he  has  ace,  kimr,  knave,  and  two  fmali  trumps, 
or  even  one  lmall  trump,  by  firft  playing  the  king,  and  put¬ 
ting  the  lead  into  his  partner’s  hand,  who  will  play  a  trump  ; 
judging  him  to  have  ace  and  knave,  from  his  beginning 
with  the  king  :  in  this  cafe  the  knave  (hould  be  finefled  (a), 
nothing  being  againft  him  but  the  queen. 

17.  If  he  has  knave,  ten,  eight,  and  two  fmali  trumps, 
by  playing  the  knave  fiift,  it  is  odds  but  in  two  rounds  of 
trumps  the  nine  falls,  or  he  may  finefle  the  eight  when  his 
partner  returns  trumps. 

1 8.  With  five  trumps  of  a  lower  denomination,  he  fhould 
begin  with  the  fmalleft,  unlefslie  lias  a  fequence  of  ten,  nine, 
and  eight ;  then  he  fhould  begin  with  the  ten. 

19.  When  he  has  king,  queen,  ten,  and  one  fmali  trump, 
he  muft  begin  with  the  king,  and  wait  tor  his  partner’s  re¬ 
turn  of  the  trumps,  in  order  to  finefle  the  ten,  by  which 
means  he  may  win  the  knave. 

20.  In  order  to  prevent  the  ten  from  winning,  when  he 
has  queen,  knave,  nine,  and  one  fmali  trump,  he  mult  be¬ 
gin  with  the  queen.  And  in  cafe  he  lias  knave,  ten,  eight, 
and  one  fmali  trump,  he  fhould  begin  with  the  knave,  that 
the  nine  may  not  win. 

21.  If  he  has  ten,  nine,  eight,  and  one  fmali  trump,  he 
fhould  begin  with  the  ten  ;  thereby  he  ftrengihens  his  part* 
ner’s  hand,  leaving  it  at  his  option  to  take  it  or  not. 

22.  He  fhould  begin  with  a  fmali  one,  when  he  has  the 
ten  and  three  fmali  trumps. 

23.  If  has  a  good  fuit,  and  ace,  king,  and  four  fmali 
trumps,  he  muft  play  three  rounds  of  trumps,  in  order  to  fe- 
cure  his  ftrong  fuit  from  being  trumped. 

24.  When  he  has  king,  queen,  ten,  and  three  frnall 
trumps,  he  fhould  begin  with  the  king,  becaufe  he  has  a 
chance  of  the  knave’s  coming  down  in  the  fecond  round  : 
and  to  fecure  his  ftrong  fuit,  he  fhould  not  wait  to  finefle 
the  ten.  If  he  fhould  have  queen,  knave,  and  three  fmali 
trumps,  and  fome  good  fuit  to  make,  he  muft  begin  with  a 
fmali  one. 

25.  If  he  has  knave,  ten,  eight,  and  two  fmali  trumps, 
with  a  ilrong  fuit,  he  fhould  begin  with  the  knave,  in  order 
to  make  the  nine  fall  in  the  fecond  round  ;  but  if  he  lias 
knave,  ten,  and  three  fmali  trumps,  with  a  good  fuit,  he 
fhould  play  a  fmali  one  firft. 

2 6.  With  ten,  nine,  eio-ht,  and  one  fmali  trump,  provi¬ 
ded  he  has  a  good  fuit,  he  fhould  begin  with  the  ten ;  by  which 
means  he  may  get  the  trumps  out,  and  have  a  chance  of 
making  his  ftrong  fuit. 

The  following  obfervations  will  enable  a  player  to  know 
that  his  partner  has  r.o  more  of  a  fuit  which  either  of  them 
has  played.  Suppofe  he  leads  from  queen,  ten,  nine,  and 
two  fmali  cards  of  any  fuit,  the  fecond  hand  puts  on  the 
knave,  his  partner  plays  the  eight ;  in  this  cafe,  he  having 
queen,  ten,  and  nine,  it  is  a  demonftration,  if  his  partner 
plays  well,  that  he  can  have  no  more  of  that  fuit.  By  that 
difeovery,  he  may  play  his  game  accordingly,  either  by  for¬ 
cing*  his  partner  to  trump  that  fuit,  if  he  is  ftrong  in 
trumps,  or  by  playing  another  fuit.  If  he  has  king,  queen, 
and  ten  of  a  fuit,  and  he  leads  his  king,  his  partner  plays  the 
Vol.  XVIII.  Part  II. 
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,  this  atfo  ckmonftrates  he  hns  no  more  of  that  fuit.  Whtft. 
If  he  has  king,  queen,  and  many  more  of  a  fuit,  and  be¬ 
gins  with  the  king,  in  fome  cafes  it  is  good  play  in  a  part¬ 
ner,  when  he  has  the  ace  and  one  fmali  card  in  that  fuit 
only,  to  win  the  king  with  the  ace ;  for  fuppofe  the  partner 
to  be  very  ftrong  in  trumps,  by  taking  the  king  with  the 
ace,  he  gets  the  lead  and  trumps  out,  and  having  cleared 
the  board  of  trumps,  his  partner  returns  his  lead ;  and  the 
ace  being  out,  there  is  room  for  him  to  make  that  whole 
fuit,  which  could  not  have  been  done  if  the  partner  had  kept 
the  ace.  Suppofe  he  has  no  other  good  card  in  his  hand 
befides  that  fuit,  he  loles  nothing  by  the  ace’s  taking  his 
king  ;  and  if  it  fhould  fo  happen  that  he  has  a  good  card 
to  bring  in  that  fuit,  he  gains  all  the  tricks  which  he  makes 
in  that  fuit  by  this  method  of  play :  as  his  partner  has  ta¬ 
ken  his  king  with  the  ace,  and  trumps  out  upon  it,  he  has 
reafon  to  imagine  that  his  partner  has  one  of  that  luit  to 
return  him  ;  for  which  leafon  he  fhould  not  throw  away  any 
of  that  fuit,  even  to  keep  a  king  or  queen  guarded. 

Method  of  playing  when  an  honour  is  turned  up  on  the 
right  hand.—  Suppofe  the  knave  is  turned  up  on  his  right 
hand,  and  that  he  has  king,  queen,  and  ten  ;  in  order  to 
win  the  knave,  he  muft  begin  with  the  king  ;  by  which 
means,  his  partner  may  fuppofe  him  to  have  queen  and  ten 
remaining,  efpecially  if  he  has  a  fecond  lead,  and  he  does  not 
proceed  to  play  the  queen. 

Suppofe  the  knave  turned  up  as  before,  and  he  has  ace, 
queen,  and  ten,  by  playing  his  queen,  it  anfwers  the  purpofe 
of  the  former  rule. 

When  the  queen  is  turned  up  on  his  right  hand,  and  he 
has  ace,  king,  and  knave,  by  playing  his  king,  it  anfwers 
the  fame  purpofe  of  the  former  rule. 

I11  cafe  an  honour  is  turned  up  on  his  left  hand,  fuppo- 
fing  he  fhould  hold  110  honour,  he  fhould  play  trumps 
through  the  honour  as  foon  as  he  gets  the  lead ;  but  if  he 
fhould  hold  an  honour  (except  the  ace),  he  muft  be  cautious 
how  he  play*  trumps,  becaule,  in  cafe  his  partner  holds  no 
honour,  his  adverfaiy  will  play  his  own  game  upon  him. 

Method  of  playing  the  Jequences . — The  higheft  in  l'equences 
of  trumps  fhould  be  played,  unlefs  he  has  ace,  king,  and 
queen  ;  and  then  he  fhould  play  the  loweft,  which  informs 
his  partner  of  the  ftate  of  his  game. 

When  he  has  king,  queen,  and  knave,  and  two  fmali  ones, 
which  are  not  trumps,  he  fhould  begin  with  the  knave,  whe- 
thei  he  is  ftrong  in  trumps  or  not,  as  he  makes  way  for  the 
whole  fuit  by  getting  the  ace  out. 

If  he  is  ftrong  in  trumps,  and  has  a  fequence  of  queen, 
knave,  ten,  and  two  fmali  cards  of  a  fuit,  he  fhould  play 
the  higheft  of  his  fequence  ;  for  it  either  of  the  adverfaries 
fhould  trump  that  fuit  in  the  fecond  round,  being  alfo  ftrong 
in  trumps,  he  will  make  the  remainder  of  that  luit,  by  fetch¬ 
ing  out  their  ti  umps.  When  he  has  knave,  ten,  and  nine,  and 
two  fmali  cards  ot  a  fuit,  he  may  play  in  the  like  manner. 

If  king,  queen,  and  knave,  and  one  fmali  card  ot  any 
fuit,  is  the  cafe,  whether  ftrong  in  trumps  or  not,  he 
fhould  play  the  king ;  and  when  there  are  only  four  in  num¬ 
ber,  the  fame  method  of  play  fhould  be  obferved  by  in¬ 
ferior  fequences. 

When  weak  in  trumps,  he  fhould  begin  by  the  loweft  of 
the  fequence,  provided  he  has  five  in  number,  becaufe  if  his 
partner  has  the  ace  of  that  fuit  he  will  make  it.  If  he  has 
the  ace  and  four  fmali  cards  of  a  fuit,  and  weak  in  trumps, 
leading  from  that  fuit,  he  fhould  play  the  ace.  When  ftrong 
in  trumps,  the  game  may  be  played  otherwife. 

5  P  How 


( A )  Fineje,  is  to  play  a  fmali  card  which  may  win,  keeping  the  fuperior  card  or  cards  to  lay  over  the  right  hand  ad- 
verfary. 


TVhift. 
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Thru  to  mah  a  flow,  or  win  every  trick. — Suppofe  A 
and  B  partners  againft  C  and  D;  and  C  to  deal,  A  to  have 
the  king,  knave,  nine,  and  feven  of  hearts,  which  are  tramps, 
a  quart-major  in  fpades,  a  tierce- major  in  diamonds,  and  the 
ace  and  king  of  clubs.  Then  fuppofe  B  to  have  nine  fpades, 
two  clubs,  and  two  diamonds.  Alfo  fuppofe  I)  to  have  ace, 
queen,  ten,  and  eight  of  trumps,  witlr  nine  clubs,  and  C  to 
have  five  trumps  and  eight  diamonds.  A  leads  a  trump,  which 
D  wins,  and  l)  is  to  play  a  club,  which  his  partner  C  is  to 
trump  ;  C  leads  a  trump,  which  his  partner  D  wins  ;  1)  then 
will  lead  a  club,  which  C  will  trump  ;  and  G  will  play  a 
trump,  which  D  will  win  ;  and  D  having  the  bed  trump 
will  play  it  ;  after  which  D  having1- feven  clubs  in  his  hand, 
makes  them,  fo  that  he  flams  A  and  B. 

How  to  play  any  hand  of  cards  according  to  the-  nearejl  calcu¬ 
lations  of  his  partners  holding  certain  winning  cards  : 

1  That  he  lias  not  one  certain  winning  card, 

is  -  - 

2  That  he  has  not  two  certain  winning  cards, 

is  -  - 

But  it  is  about  5  to  4  that  he  has  one 
or  both,  or 

5  That  he  has  one  card  out  of  any  three  cer¬ 

tain  winning  cards,  is  about 
4  That  he  has  not  three  certain  winning 
cards,  is  about  31  to  1,  or 
5*  That  he  has  net  two  of  them,  is  about  7 
to  2,  or 

6  That  he  has  not  one  of  them,  is  about  7 

to  6,  or 

7  That  he  holds  one  or  two  of  them,  is  in 
his  favour  about  13  to  6,  or 

And  about  5  to  2  that  he  holds  1,  2,  or 
all  three  of  them. 


1 
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2  to 


17  to 


32  to  25 


5  to 


681  to  22 


to 


32S 


8 


378 

481  to  222 


The  ufe  of  thefe  calculations  13  for  a  whifl-player  to  play 
hi* cards  to  the  molt  advantage.  For  inflance, 

As  the  firft  calculation  is  two  to  one  that  his  partner 
does  not  hold  one  certain  winning  card. — Suppofe  then  a 
fuit  is  led,  of  which  the  fecond  player  has  the  king  and 
a  fmall  one  only,  he  fliould  put  on  the  king,  becaule  the 
odds  are  in  his  favour  that  the  third  player  cannot  win  it; 
For  the  fame  reafon,  when  he  is  fecond  player,  and  to  lead, 
he  fhould  play  a  king  in  preference  to  a  queen,  becaufe 
it  is  two  to  one  the  ace  does  not  take  it  y  but  it  is  five  to 
four  the  queen  will  be  taken  by  either  ace  or  king,  which' 
may  be  in  the  third  hand. 

According,  to  the  fecond  calculation,  of  its  being  five  to 
four  that  his  partner  holds  one  certain  winning  card  out  of 
£ny  two  :  If  lie  has-  two  honours  in  any  fuit,  lie  can  play 
to  an  advantage,  knowing,  it  is  five  to  four  in  favour  of  his 
partner’s  having  one  of  the  two  honours  ;  and  by  the  fame 
rule,  if  he  is  fecond  player,  having  a  queen  and  one  fmall  card, 
by  playing  the  queen  he  plays  five  to  four  againft  liimfelf.. 

It  is  obvious,  from  the  third  calculation,  which  proves  it 
to  be  five  to  two  that  his  partner  has  one  card  out  of  any 
three  certain  winning  cards,  that  he  who  plays  the  knave 
fecond  hand,  having  but  the  knave  and  one  fmall  card- 
of  the  fame  fuit,  mud  play  five  to  two>  againft  himfelf, 
and  difeovers  his  game  to  a  great  difadvantage  ;  for  which 
reafon,  he  fhould  play  the  lowed  of  any  fequence  which 
he  may  hold  in  his  hind,  as  the  knave,  if  he  has  king, 
queen,  and  knave ;  the  ten,  if  he  has  queen,  knave,  and 
ten,  &c.  By  fo  doing,  his  partner  has  an  opportunity  of 


547  to  156 


ty,.  did  they  prevent  his  being  frequently  in  great  didrefs. 


He  continued  long  a  member  of  the  church  of  England,  and 
regularly  fiequented  its  fervice,  though  he  difapproved  of 
many  things  in  it :  but  at  lad  he  went  over  to  the  Baptifts,. 
and  attended  Dr  Forfter’s  meeting  at  Pinner’s  Hall,  Broad- 
dreet.  Among  other  performances  not  fpecified  above,  he: 
wrote  Memoirs  of  his  own  life  aud  writings,  which  contain 
feme  curious  particulars. 

He  was  remarkable  for  (peaking  the  plained  truths  on 
every  oecaiian,  and  to  perfons  of  every  degree.  During  the 
year  1725,  that  he,  with  Dr  Clarke,  Dr  Berkeley,  and 
others,  had  the  honour  to  attend  Queen  Caroline  on  a  cer¬ 
tain  day  of  every  week,  to  talk  of  the  prpgrefs  of  faience,, 
her  Majdly  one  evening  took  oecafion  to  pay  him  a  juft 
compliment  on  his  truth  and  integrity,  requeuing  that  lie 
would,  with  his  ufual  plainnefs,  point  out  to  her  any  fault 
that  he  might  have  obferved  in  her  conduct.  At  fird  he 


judging  what  card  to  play  in  that  fuit,  according  to  the  begged  to  be  excufed,  adding,  that  few  perfons  could  bear 
odds  for  or  agailul  him.  fn  hkvp  tflf-'ir  fftnlta  r\l;.i;iKr  tnJ<?  tn  thprn.  and  bad  o*’  all 


From  the  above  calculation,  if  he  has  ace,  king,  and  two 
fmall  trumps,  he  is  entitled  to  win  four  tricks  out  of  fix, 


to  have  their  faults  plainly  told  to  them,  and  leal1 


ill 


royal  perfonages,  who,  from  their  elevation,  are  neceilarily 


furrounded  by  flatterers,  to  whofe  lips. truth  is  a  dran^er. 

'  Her 


provided  he  has  four  winning  cards”  of  'any  fuit ;  or  five  Whifton. 

tricks  out  of  feven,  if  he  has  five  winning  cards  of  any  1 - v---, 

fuit:  by  playing  two  rounds  of  trumps,  and  taking  out^?e  Hoyti\ 
eight  of  them,  it  h  five  to  two  but  his  partner  has  aUiird^^^ 
trump;  and  if  it  fhould  be  fo,  lie  makes  the  tricks  intended.  BeaujbZ 
WHIS  TON  (William),  an  Englifn  divine  of  great 
parts,  uncommon  learning,  and  of  a  lingular  chaia&er,  was- 
born  at  Norton  near  TwyqrofTe  in  the  county  of  Leicef- 
ter,  where  his  father  was  re&or;  in  1667.  He  was  admit¬ 
ted  of  Clarehall,  Cambridge,  where  he  purfued  his  ftudies, 
particularly  in  the  mathematics,  and  commenced  tutor  ; 
which  his  ill  health  at-  length  forced  him  to  decline.  Ha¬ 
ving  entered  into  orders,  he,  in  1 694,  became  chaplain  to 
Dr  More  bilhop  of  Norwich  ;  and  in  this  ftation  he  publifh- 
ed  his  Hrfi  worky  intitled,  A  New  Theory  of  the  Earth ,  Sc c. 
in  which  die  undertook  to  prove  the  Mofaic  do&rine  of  the 
earth  per fe&ly agreeable  to  reafon  and  philofophy.  This  work 
brought  no  fmall  reputation  to  the  author.  In  the  begin¬ 
ning  of  this  century  he  was  made  Sir  Ifaac  Newton’s  de¬ 
puty,  and  afterwards  his  fucceffor,  in  the  Hucafian  profef- 
icrfhip  of  mathematics ;  when  he  refigned  a  living  he  had  in 
Suffolk,  and  went  to  refide  at  Cambridge.  About  this 
time  he  publifhed  feveral  fcicntifical  works,  explanatory  of 
the  Newtonian  philofophy;  and  he  had  the  honour  of  be- 
ing  one  of  the  firft,  if  not  the  very  firft,  who  rendered  thofe 
principles  popular  and  intelligible  to  the  generality  of  read¬ 
ers,  About  the  year  1710,  he  was  known  to  have  adopted 
Arian  principles,  and  was  forming  projects  to  fnpport  and 
propagate  them  :  among  other  things,  he  had  tranllated  the* 
Apoflolical  Conflitutions  into  Englifh,  which  favoured  the 
Arian  doctrine,  and  which  he  afferted  to  be  genuine.  The 
confequence  was,  that  he  was  deprived  of  his  profefforfhip,. 
ar.d  banifhed  the  univerfity  ;  he  neverthelefs  purfued  Iiks 
fcheme,  by  publifhing  die  next  year  his  Primitive  Chrifti- 
anity  Revived,  4  vols,  8vo.  for  which  the  convocation  fell 
upon  him  very  vehemently.  On  his  expulfion  from  Cam¬ 
bridge,  Mr  WJufton  fettled  in  London  ;  where,  without 
fullering  his  zeal  to  be  intimidated,  he  continued  to  write, 
and  to  propagate  his  Primitive  Chriftianity,  with  as  much  ar¬ 
dour  as  if  he  had  been  in  the  mod  fiourifhing  circumltances. 

In  1721,  a  fubfeription  was  made  for  the  fnpport  of  his  fa¬ 
mily,  which  amounted  to  470 1.  For  though  he  drew  pro¬ 
fits  flora  reading  allronomieal  and  philofoohicaUe6kires,  and  ~ 
alfo  from  his  publications,  which  were  very  numerous,  yet 
thefe  of  themfelves  would  have  been  very  infufHcient  :  nor, 
when  joined  with  the  benevolence  and  charity  of  thofe  who 
loved  and  elleemed  him  for  his  learning,  integrity,  and  pie- 


V  hi  ft  on 
H 

White. 
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Her  Majefty  replied,  that  he  was  to  cortfider  Iiev  not  as  a 
queen,  hut  as  a  philofopher  ;  and  that  philofopliy  is  of  very 
little  ufe,  if  it  cannot  enable  its  profeflbrs  to  bear  without 
"  offence  truths  neceffary  to  their  own  improvement.  Upon 
this  he  told  her,  that  the  great  eft  fault  which  lie  had  obfer- 
.  ved  in  her  condu&,  was  her  indecent  behaviour  in  the  lioufe 
God,  which,  he  afturcd  her,  had  made  very  unfavourable 
.  impreflions  on  the  minds  of  many  perfons,  who,  coming  to 
.  town  from  diftant  parts  of  the  country,  had  gone  to  the 
chapel  to  obtain  a  fight  of  her  majefty,  the  king,  and  the 
.royal  family.  The  Queen  made  no  reply;  but  in  about 
fix  weeks  afterwards  renewed  her  requeft,  that  Mr  Whifton 
•would  point  out  the  moft  glaring  improprieties  m  her  con- 
^du£l.  To  this  he  anfwered,  that  he  had  laid  down  a  maxim 
from  which  he  could  not  deviate,  never  to  point  out  to  any 
?per{on  more  than  one  fault  at  a  time,  and  never  to  give  a 
Tecond  reproof  till  he  had  obferved  fome  good  confequence 
to  have  arifen  from  the  firft  (a).  Much  to  the  Q^ueenis 
.honour,  fire  was  pleafed  with  this  plain- dealing,  and  conti¬ 
nued  to  think  favourably  of  Mr  Whifton.  This  honeft,  but 
iv/himfical  and  credulous  man,  died  in  1762,  at  the  advan¬ 
ced  age  eft  99.  . 

WHITBY  (Dr  Daniel),  a  very  learned  Englilh  writer, 
.was  born  in  1638,  and  bred  at  Oxford  ;  where,  in  1664,  he 
«v/ as  ele6led  perpetual  fellow  of  his  college.  He  afterward 
^became  chaplain  to  Dr  Seth  Ward,  bifhop  of  Salisbury; 
who  collated  him  in  1668  to  the  prebend  of  Yatefbury  m 
that  church,  and  foon  after  to  that  of  Hufborn  and  Bur- 
bach.  In  1672  he  was  admitted  chanter  of  the  faid  church, 
•>on  the  death  of  Mr  John  South,  and  then,  or  foon  after,  rec« 
tor  of  St  Edmund’s  church  in  Salifbury.  He  was  made  a 
prebendary  of  Taunton  Regis  in  1696,  and  died  in  1726. 
He  was  ever  ftrangely  ignorant  of  worldly  affairs,  even  to 
a  degree  that  is  fcarcely  to  be  conceived.  His  writings  are 
numerous,  and  well  known  4  particularly  his  Commentary  on 
the  New  Teftament. 

Whitby,  a  fea-port  town  in  the  North  Riding  of  York¬ 
shire,  feated  on  the  river  Efk,  near  the  place  where  it  falls 
into  the  fea.  The  honfes  are  neat,ftrong,  and  convenient;  the 
number  of  inhabitants  about  9000.  Ship-building  is  then* 
principal  manufacture.  W.  Long.  o.  24.  N.  Lat.54.30. 

WHITE,  one  of  the  colours  of  natural  bodies. 

White  of  the  Eye ,  denotes  the  firft  tunic  or  coat  of  the 
eye,  called  albuginea.  See  Anatomy,  n°  142. 

White  of  an  Egg.  See  Albumen  and  Egg. 

Whi  te  Friars ,  a  name  common  to  feveral  orders  of  monks, 
‘from  being  clothed  in  a- white  habit. 

White  Sea ,  is  a  bay  of  the  Frozen  Ocean,  fo  called  in 
the  north  part  of  Mufcovy,  lying  between  Ruffian  Lapland 
and  Samoieda  ;  at  the  bottom  of  which  Hands  the  city  of 
Archangel.  This  was  the  chief  port  the  Ruffians  had  before 
their  conquefl  of  Livonia. 

White  Colour  for  painting.  See  Chemistry,  n<>  703. 

White  Copper.  See  Chemistry,  n®  115?* 

White  Drop,  Ward’s.  See  Chemistry,  iP  746. 

White  Iron ,  or  Ttn. plate,  iron-plates  covered  over  with 
tin  ;  for  the  method  of  making  which,  fee  Latten. 

Iu  1681  tin  plates  were  manufactured  in  England  by  one 
Andrew7  Yarranton,  who  had  been  lent  to  Bohemia  to  learn 
the  method  of  making  them.  But  the  manufacture  w7as 
foon  afterwards  di  {continued.  It  was  revived  again  in  174^ 
and  is  now  arrived  at  as  great,  if  not  greater,  perfe&ioa.in 
this  country  than  in  any  other. 

•  White  lead.  See  Chemistry,  n°  875. 

White  Throat ,  in  ornithology.  See  Motacilla. 
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WHITEF1ELD  (George),  the  celebrated  preacher  WhitefieM. 
among  the  people  called  ALt/mH/ls,  was  born  m  the  year 
1714,  at  the  Bell  in  the  city  of  Glopcefter,  whten  was  then  _ — y 
kept  by  his  mother.  At  about  j  i  years  of  age  he  was  put 
to  a  gvammar-fehool ;  but  his  mother  entering  into  a  fecond 
marriage,  which  proved  a  difadvantageous  one,  he,  when 
about  1  5,  put  on  a  blue  apron,  and  ferved  her  m  the  capa¬ 
city  of  a  drawer  or  waiter.  After  continuing  about  a  year 
in  this  fertile  employment,  (he  turned  over  the  bufmefs  to 
his  brother  ;  who'  marryin  r,  and  George  not  agreeing  with 
his  filler- in- law,  he  left  tiie  inn-  Some  time  after,  meeting 
with  an  old  fchool-fellow,  then  a  fervitor  in  Pembroke  col¬ 
lege,  Oxford,  he  was  induced  to  attempt  getting  into  the 
fame  college  in  a  like  capacity,  and  fucceeded.  Here  Mr 
Whitefield.'who  from  his  own  account  appears  to  have  al¬ 
ways  had  a  {Irons;  tinfture  o‘  enthuiiafm  in  his  conftitution 
from  his  very  childhood,  diftinguilhed  himfelf  by  the  aulte- 
iities  of  his  devotion,  and  acquired  confiderable  eminence  in 
fome  religions  aflembUes  in  that  city.  At  the  age  o  at, 
tlie  fame  of  his  piety  recommended  hnn  fo  effectually  to 
Dr  Benfon,  then  billiop  of  Glouceller,  that  he  made  him  a 
voluntary  offer  of  ordination.  Immediately  after  this  regu¬ 
lar  admiffion  into  the  miniftry,  Mr  Wluteheld  applied  him¬ 
felf  to  the  moft  exttaordinary,  the  moft  indefatigable,  duties 
of  his  character,  preaching  daily  in  prifons,  helds,  and  open 
ftreets,  wherever  he  thought  there  would  be  a  likelihood  ot 
making  profelytes.  Having  at  length  made  himfelf  umver- 
Ml,  known  in  EngUnJ, 


lauy  Known  in  -u-umvaiica,  - -  . 

the  tenets  of  Methodifm  began  to  fpread  very  fall  under  his 
friends  the  Wtfleys ;  and,  firft  determined  upon  the  mftitu- 
tion  of  the  orphan-houfe  at  Georgia,  which  he  afterwards 
effected.  After  a  long  courfe  of  peregrination,  his  iortune 
increafed  as  his  fame  extended  among  his  followers,  and  he 
erefted  two  very  extenfive  buildings  for  public  worlhip, 
under  the  name  of  Tabernacles;  one  in .Tottenham  Court 
Road,  and  the  other  in  Moot  fields.  H  ere,  with  the  he  p 
of  fome  affiftants,  he  continued  for  feveral  years,  attended 
bv  very  crowded  congregations,  and  quitting  t  le  mg  ont 
only  occafionally.  Bolides  the  two  tabernacles  already 
mentioned,  Mr  Whitefteld,  by  being  chaplain  to  the  coun- 
tefs  dowager  of  Huntingdon,  was  connefted  with  two  other 
religious  meetings,  one  at  Bath,  and  the  other  at  1  un¬ 
bridge,  chiefly  eredted  under  that  lady’s  patronage,  by  a 
lively,  fertile,  and  penetrating  genius,  by  the  moft  unwearied 
zeal,  and  by  a  forcible  and  perfnafive  delivery,  he  never  fail¬ 
ed  of  the  defired  dfeft  upon  his  ever  crowded  and  auminng 
audiences.  America,  however,  which  always  eugaged  much 
ot  his  attention,  was  deftined  to  clofe  his  eves ;  and  he  died 
at  Newberry,  about  40  miles  from  Bofton  in  New  England, 

1,1  WHITEHAVEN,  a  fea-port  town  of  Cumberland, 
with  a  market  on  Tburfdays,  and  one  fair  on  Augult  lit 
for  merchandife  and  toys.  It  is  Rated  on  a  creek  ot  the 
fea,  on  the  north  end  of  a  great  bergli  01  lull,  wafhed  by 
the  tide  of  flood  on  the  weft  fide,  where  there  is  a  large 
rock  or  quarry  of  hard  white  ftone,  which  gives  name  to 
the  place,  and  which,  with  the  help  of  a  ftrong  ftone-wall, 
fee  11  res  the  harbour,  into  which  imall  barks  may  enter.  _lt 
is  lately  much  improved  in  its  buildings,  and  noted  tor  its 
trade  in  pit-coal  and  fait,  there  being  near  it  a  prodigious 
coal-mine,  which  runs  a  confiderable  way  under  the  lea. 
They  have  a  cuftoinhoufe  here  ;  and  they  carry  on  a  goo 
trade  to  Ireland,  Scotland,  Cliefter,  Briltol,  and  other  paus. 
It  is  10  miles  fouth  weft  of  Cockerrnouth,  and  2#y  north- 
wdl  of  London.  W.  Uy  3-  «•» 


(a)  Bifhop  Berkeley  was  prefent  at  thefe  converfatior.c,  and  from  his  fon  we :  lectived  the  account  which  v.e  h  g" 
veil  of  them.  They  are  likewife  mentioned,  but  not  ftated  lo  accurately,  by  B.ihop  Newton  in  his  own  L  . 
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U  hitenefs  .  WHITENESS,  the  quality  which  denominate?  or  con- 
Whyte.  ^utes  a  body  white. 

jw—  y »■*■■■■;  WHITES,  or  Fluor  /llbus.  See  Medicine,  nQ  250. 

WHITING,  in  ichthyology.  See  Gadus. 

WHITLOW,  or  Whitloe.  See  Surgery. 

WHIl  SUN>  Farthings,  other  wife  called  Smoke-far - 
things  or  ^uadr  antes  Pentecofales ,  a  coinpofition  for  offerings 
which  were  anciently  made  in  Wliitfun-week  by  every  man 
in  England,  who  occupied  a  lioufe  with  a  chimney,  to  the 
cathedral  church  of  the  diocefe  in  which  he  lived. 

WHI I  SUNDAY,  a  fokmn  feftival  of  the  Chriftian 
churc^,  obferved  on  the  fiftieth  day  after  Eafler,  in  me¬ 
mory  of  the  defeent  of  the  Holy  Ghofl  upon  the  apoftles 
in  the  vifible  appearance  of  fiery  cloven  tongues,  and  of 
thofe  miraculous  powers  which  were  then  conferred  upon 
them.  r 

It  is  called  IVhitfunday ,  or  White-Sunday  ;  becaufe  this 
being  one  of  the  flated  times  for  baptifm  in  the  ancient 
chinch,  thofe  who  were  baptifed  put  on  white  garments, 
as  types  of  that  fpiritual  purity  they  received  in  baptifm. 
As  the  defeent  of  the  Holy  Ghofl  upon  the  apoftles  hap¬ 
pened  upon  the  day  which  the  Jews  called  Pentecofly  this 
teftival  retained  the  name  of  Penttcojl  among  the  Chriftians. 

IP  hits  unday  JJley  one  of  the  New  Hebrides,  which  lies 
about  four  miles  to  the  fouth,  runs  in  the  fame  diredion, 
V*  (ame  ^en  having  more  Hoping  expofures 
than  Aurora  ;  it  appears  to  be  better  inhabited,  and  to 
contain  more  plantations 

WHOR  \  LE BERRY.  See  Vaccinium. 

"HYFT  (Dr  Robert),  an  eminent  phyfic'an,  born  at 
Edinburgh  on  the  6th  September  1714,  was  the  fon  of 
Robert  W  hytt,  Efq;  of  Bennochy,  advocate.  'This  gentle¬ 
man  died  fix  months  before  the  birth  of  our  author,  who 
had  alfo  the  misfortune  to  be  deprived  of  his  mother  before 
he  had  attained  the  feventh  year  of  his  age.  After  receiving 
the  firft  rudiments  of  fchool-education,  he  was  fent  to  the 
Univerfity  of  St  Andrew’s  ;  and  after  the  ufual  courfe  of 
lnftrudion  there,  in  claflical,  philofophical,  and  mathematf- 
cai  learning,  he  came  to  Edinburgh,  where  he  entered  upon 
the  fludy  of  medicine,  under  thofe  eminent  medical  teachers, 
Monro,  Rutherford,  Sinclair,  Plummer,  Alfton,  and  Innes. 
Alter  learning  vvhat  was  to  be  acquired  at  this  univerfity, 
m  the  prolecution  of  his  ftudies  he  vilited  foreign  countries; 
and  after  attending  the  moft  eminent  teachers  at  London, 
laris,  and  Leyden,  he  had  the  degree  of  Dodor  of  Pliyfic 
conferred  upon  him  by  the  univerfity  of  Rheims  in  1736, 
being  then  in  the  2  2d  year  of  his  age. 

Upon  his  return  to  his  native  country,  he  had  the  fame 
honour  alfo  conferred  upon  him  by  the  univerfity  of  St  An¬ 
drew’s  ;  where  he  had  before  obtained,  with  applaufe,  the 
degree  of  Matter  of  Arts. 

Not  long  afterwards,  in  the  year  1737,  he  was  admitted 
*  Licentiate  of  Medicine  by  the  Royal  College  of  Phyfici- 
ans  of  Edinburgh  ;  and  the  year  following  he  was  railed  to 
a  ^e^ow  the  College.  Pkom  the  time  of  his 
admiffion  as  a  licentiate,  he  entered  upon  the  pradice  of 
phyfic  at  Edinburgh  ;  and  the  reputation  which  he  acqui¬ 
ree  for*  medical  learning,  pointed  him  out  as  a  fit  fuccefior 
ior  the  fii It  vacant  chair  in  the  univerfity.  Accordingly, 
when  Dr  Sinclair,  whole  eminent  medical  abilities,  and 
perfuafive  powers  of  oratory,  had  contributed  not  a  little 
to  the  rapid  advancement  of  the  medical  fchool  of  Edin¬ 
burgh,  found  that  thofe  confpicuous  talents  which  he  pof- 
fefled  could  no  longer  be  exerted  in  the  manner  which 
they  once  .had  been  when  he  enjoyed  bodily  vigour  unim¬ 
paired  by  age  and  powers  of  mind  unclouded  by  difeafe, 
he  refigned  his  academical  appointments  in  favour  of  Dr 
Whytt, 
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This  admifiion  into  the  college  took  place  on  the  2cth 
of  June  1746  ;  and  he  benan  his  firft  courfe  of  the  inftitu- 
tions  of  medicine  at  the  commencement  of  the  next  winter- 
ftffion.  T.  he  abilities  which  he  difplayed  from  his  acade¬ 
mical  chair,  in  no  particular  difappointed  the  expectations 
which  had  been  formed  of  his  ledures.  The  Latin  tongue 
was  the  language  of  the  univerfity  of  Edinburgh  ;  and  he 
both  fpoke  and  wrote  in  Latinwith  fingular  propriety,  ele¬ 
gance,  and  perfpicuity.  At  that  time  the  fyftem  and  fenti- 
ments  of  Dr  Boerhaave,  which,  notwithstanding  their  errors, 
muft  challenge  the  admiration  of  lateft  ages,  were  very  ge¬ 
nerally  received  by  the  moft  intelligent  phyficians  in  Britain. 
Dr  Vv  liytt  had  no  fuch  idle  ardour  for  novelties  as  to  throw 
them  entirely  afide  beeaufe  he  could  not  follow  them  in 
every  particular.  The  inftitutions  of  Dr  Boerhaave,  there¬ 
fore,  furnifhed  him  with  a  text  for  his  lectures  ;  and  he  was 
no  lefs  fuccefsful  in  explaining,  illuftrating,  and  eftablifhing 
the  fentiments  of  the  author,  when  he  could  freely  adopt 
them,  than  in  refuting  them  by  clear,  conneded,  and  deci¬ 
sive  arguments,  when  he  had  occalion  to  differ  from  him. 
The  opinions  which  he  h-mfeif  propofed,  were  delivered  and 
enforced  with  iuch  acuteneis  of  invention,  fuch  difplay  of 
fads  and  foice  of  argument,  as  could  rarely  fail  to  gain 
univerial  affent  from  his  numerous  auditors  ;  blit  free  from 
that  felhfufficiency  which  is  ever  the  offspring  of  ignorance 
and  conceit,  he  delivered  ,  his  conclufions  with  becoming 
modefty  and  diffidence. 

From  the  time  that  he  firft  entered  upon  an  academical 
appointment,  till  the  year  1756,  his  prelections  were  con¬ 
fined  to  the  inftitutions  of  medicine  alone.  But  at  that 
period  his  learned  colleague  Dr  Rutherford,  who  then  filled 
the  practical  chair,  who  had  already  taught  medicine  at 
Edinburgh  with  univeral  applaufe  for  more  than  thirty 
years,  and  who  had  been  the  firft  to  begin  the  inftitution  of 
clinical  ledures  at  the  Royal  Infirmary,  found  it  neceffary 
to  retire  from  the  fatiguing  duties  of  an  office  to  which  the 
progrefs  of  age  rendered  him  unequal.  On  this  crifis  Dr 
Whytt,  Dr  Monro,  fen.  and  Dr  Cullen,  each  agreed  to 
take  a  fhare  in  an  appointment  in  which  their  united  exertions 
proinifed  the  higheit  advantages  to  the  univerfity.  By  this 
arrangement  ftndents,  who  had  an  opportunity  of  daily 
witneffing  the  pradice  of  three  fuch  teachers,  and  of  hearing 
the  grounds  of  that  pradice  explained,  could  not  fail  to  de¬ 
rive  the  moft  Llid  advantages. 

In  thefe  two  departments,  the  inftitutions  of  medicine  in 
the  univerfity,  and  the  clinical  ledures  in  the  Royal  In¬ 
firmary,  Dr  Whytt ’s  academical  labours  were  attended  with 
the  moft  beneficial  confequences  both  to  the  ftudents  and  to 
the  univerfity.  But  not  long  after  the  period  we  have  laft 
mentioned,  his  ledures  on  the  former  of  thefe  fubjeds  un¬ 
derwent  a  very  conliderable  change.  About  this  time  the 
illuftrious  Gaubius,  who  had  fucceeded  to  the  chair  of  Boer¬ 
haave,  favoured  the  world  with  his  Injhtut tones  Pathologic. 
This  branch  of  medicine  had  indeed  a  place  in  the  text 
which  Dr  Whytt  formerly  followed ;  but,  without  detrac¬ 
ting  from  the  charaderofDr  Boerhave,  it  may  juftly  be 
faid,  that  the  attention  he  had  bellowed  upon  it  was  not 
equal  to  its  importance.  Dr  Whytt  was  fenfible  of  the 
improved  ftate  in  which  pathology  now  appeared  in  the 
writings  of  Bocrhaave’s  fuccefior  ;  and  he  made  no  delay 
in  availing  himfelf  oi  the  advantages  which  were  then  af¬ 
forded. 

In  the  year  1762,  his  pathological  ledures  were  entirely 
new-modelled.  Following  the  publication  of  Gaubius  as 
a  text,  he  delivered  a  comment,  which  was  read  by  every 
intelligent  ftudent  with  the  moft  unfeigned  fatisfadion.  In 
thefe  ledures  he  colleded  and  condenied  the  fruits  of  ac¬ 
curate  obfervation  and  long  experience.  Enriched  by  all 
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ypfcytt.  the  opportunities  of  information  which  he  had  enjoyed,  and 
v— by  all  the  difeernment  which  he  was  capable  of  exerting, 
they  were  ju Illy  confidered  ag  his  moft  finifhed  produ&ion. 

For  a  period  of  more  than  twenty  years,  during  which 
he  was  jutlly  held  in  the  higheft  efteem  as  a  lecturer  at 
Edinburgh,  it  may  readily  be  iuppofed  that  the  extent  of 
K  his  practice  corresponded  to  his  reputation.  In  fa£t,  he  re¬ 
ceived  both  the  firft  emoluments,  and  the  higheft  honours, 
which  could  here  be  obtained.  With  extenftve  pratlice  in 
Edinburgh,  he  had  numerous  confutations  from  other  places. 
His  opinion  on  medical  fubje&s  was  daily  requefted  by  his 
moll  'eminent  contemporaries  in  every  part  of  Britain. 
Foreigners  of  the  firft  diftin&ion,  and  celebrated  phylicians 
in  the  moll  remote  parts  of  the  Britifh  empire,  courted  an 
intercourfe  with  him  by  letter.  Belides  private  teftimomes 
ot  efteem,  many  public  marks  of  honour  were  conferred 
upon  him  both  at  home  and  abroad.  In  1752,  he  was 
eledled  a  fellow  of  the  Royal  Sociecy  of  London  ;  in  1761, 
he  was  appointed  firft  phyiician  to  the  kin  g  in  Scotland  ; 
and  in  1764,  he  was  chofen  prefident  of  the  Royal  College 
of  Phyficians  at  Edinburgh. 

But  the  fame  which  Dr  Whytt  acquired  as  a  pra&ition- 
cr  and  teacher  of  medicine,  were  not  a  little  increafed  by 
the  information  which  he  communicated  to  the  medical 
world  in  different  publications.  His  celebrity  as  an  author 
was  ftill  more  extenfive  than  his  reputation  as  a  profeffor. 

His  firft  publication,  An  Effay  on  the  Vital  and  other  In¬ 
voluntary  Motions  of  Animals,  although  it  had  been  begun 
foon  after  he  had  finilhed  his  academical  courfe  of  medical 
education,  did  not  come  from  the  prefs  till  1751  ;  a  period 
of  fifteen  years  from  the  time  that  he  had  finiftied  his  aca¬ 
demical  courfe,  and  obtained  a  degree  in  medicine  :  but  the 
delay  of  this  publication  was  fully  compenfatcd  by  the  mat¬ 
ter  which  it  contained,  and  the  improved  form  under  which, 
it  appeared. 

The  next  fubjeft  which  employed  the  pen  of  Dr  Whytt 
was  one  of  a  natuie  more  immediately  practical.  His  Effay 
on  the  Virtues  of  Lime-water  and  Soap  in  the  Cure  of  the 
Stone,  firft  made  its  appearance  in  a  feparate  volume  in  1752. 
Part  of  this  fecond  work  h Ad  appeared  feveral  years  before  in. 
the  Edinburgh  Medical  Effay s :  but  it  wa3  now  prefented 
to  the  world  as  a  diftind  publication  with  many  improve¬ 
ments  and  additions. 

His  third  work,  intitled  Phyfiological  Effays,  was  firft 
publiftied  in  the  year  1755.  This  treatife  confifted  of  two 
parts  ;  ift,  An  Inquiry  into  the  Caufes  which  promote  the 
Circulation  oi  the  Fluids  in  the  very  (mall  Veffels  of  Ani¬ 
mals  ;  and  2rily,  Observations  on  the  Senfibility  and  Irrita¬ 
bility  of  the  Parts  of  Men  and  other  Animals,  occafioned 
by  Dr  Haller’s  treatife  on  that  iubjed.  The  former  of 
thefe  may  be  confidered  as  an  extenfion  and  farther  illu- 
ft ration  of  the  fentiments  which  he  had  already  delivered  in 
his  Effav  on, the  Vital  Motions,  while  the  latter  was  on  a 
fubjed  of  a  controverfial  nature.  In  both  he  difplayed  that 
acutenefs  of  genius  anditrength  of  judgment  which  appear¬ 
ed  in  his  former  writings. 

From  the  time  at  which  his  Phyfiological  Effays  were 
publiflied,  feveral  years  were  probably  employed  by  our 
author  in  preparing  for  the  prefs  a  larger  and  perhaps  a 
more  important  work  than  any  yet  mentioned,  his  Obfer- 
vations  on  the  Nature,  Cauies,  and  Cure  ot  thofe  Disorders 
which  are  commonly  called  nervous ,  hypochondriac ,  and  hy~ 
Jhric .  This  elaborate  and  ufefuL  work  was  publiftied  in  the. 
year  1764. 

The  lull  of  Dr  Whytt’s  writings  is  intitled.  Observations 
on  the  Dropfy  in  the  Brain.  This  treatife  did  not  appear 
till  two  years  after  his  death  ;  when  all  his  other  works 
were  colleded  and  publiftied  in  one  quarto  volume,  under 


the  diredion  of  his  fon  and  of  hi*3  intimate  friend  the  late 

Sir  John  Pringle. 

Befides  thefe  five  works,  he  wrote  many  other  papers, 
which  appeared  in  different  periodical  publications ;  par¬ 
ticularly  in  the  Philosophical  Tranfadions,  the  Medical 
Effays,  the  Medical  Obfei  vations,  and  the  Phyfical  and  Li¬ 
terary  Effays. 

At  an  early  period  of  life,  foon  after  he  had  fettled  a3  a 
medical  praditioner  in  Edinburgh,  he  entered  into  the  mar¬ 
ried  (late.  His  firft  wife  was  Mifs  Robertfon,  filler  to  Ge¬ 
neral  Robertfon  governor  of  New  York.  By  her  he  had 
two  children  ;  both  of  whom  died  in  early  infancy,  and 
their  mother  did  not  long  lurvive  them.  A  few  years 
after  the  death  of  his  firft  wife,  he  married  as  a  fecond 
wife  Mifs  Balfour,  fifter  to  James  Balfour,  Efq;  of  Pil¬ 
ing.  By  her  he  had  fourteen  children  ;  but  in  thefe 
alio  he  was  in  fome  refpeds  unfortunate  ;  for  fix  of  them 
only  furvived  him,  three  Ions  and  three  daughters,  and  ot 
the  former  two  are  fince  dead.  Although  the  feeling 
heart  of  Dr  Whytt,  amidil  the  diftreffes  of  his  family, 
muft  have  often  iuffered  that  uneafinefs  and  anxiety  which 
in  fuch  circumfb.nces  is  the  unavoidable  confequence  of  pa¬ 
rental  affe&ion  and  conjugal  love  ;  yet  he  enjoyed  a  large 
fhare  of  matrimonial  felicity.  Bnt  his  courfe  of  happinefs 
was  terminated  by  the  death  of  his  wife,  which  happened 
in  the  year  1764  :  and  it  is  not  improbable  that  this  event 
had  fome  fhare  in  haitening  his  own  death  ;  tor  in  the  be¬ 
ginning  of  the  year  1765  his  health  was  fo  far  impaired, 
that  he  became  incapable  of  his  former  exertions.  A  tedi¬ 
ous  complication  of  chronical  ailments,  which  chiefly  ap¬ 
peared  under  the  form  of  diabetes,  was  not  to  be  refilled  by 
all  the  medical  fkill  which  Edinburgh  could  afford  :  and  at 
length  terminated  in  death,  on  the  15th  of  April  17 66,  in 
the  5  2d  year  of  his  age. 

W I  BURGH,  a  confiderable  town  of  Denmark,  in  North 
Jutland,  with  a  bifhop’s  fee,  remarkable  for  being  the  feat 
of  the  chief  court  of  juftice  in  the  province.  The  hall 
where  the  council  affemble*  has  the  archives  of  the  country, 
and  efcaped  the  terrible  fire  that  happened  in  the  year  1726, 
and  which  burned  the  cathedral-church,  that  of  the  Bl?xk. 
Friars,  the  town- houfe,  and  the  bifhop’s  palace;  but  they 
have  all  been  rebuilt  more  magnificent  than  before  It  is 
feated  on  the  lake  Weter,  in  a  peninfula,  25  miles  north- 
weft  of  Slefwick,  and  110  north-by-weft  of  Copenhagen, 
E.  Long.  9.  50.  N,  Lat.  56.  20 

WICKER,  fignifies  made  of  fmall  twigs* 

WICKET,  a  fmall  door  in  the  gate  of  a  fortified  place. 
See.  or  a  hole  in  a  door  through  which  to  view  what  paffes 
without. 

WICKLIFF  (John),  the  firft  divine  in  Europe  who 
had  refolution  to  attempt  a  reformation  of  religion,  was 
born  about  the  year  1324,  in.  the  par ifh  of  Wy cliff,  near 
Richmond,  in  Yorklhire.  He  was-  educated  at  Oxford, 
firlt  in  Queen’s,  and  afterwards  in  Merton  college,  of  which 
he  was  aprobationer- fellow.  Having  acquired  the  reputa¬ 
tion  of  a  man  of  great  learning  and  abilities,  in  1361  he 
was  chofen  mailer  "of  Baliol-liall,  and  in  1 365  conftituted 
warden  of  Canterbury  college,  by  the  founder  archbilhop 
Simon  de  Klip  ;  but  was,  in  136-,  eje&ed  by  the  regulars, 
together  with  three  fecular  fellows.  He  thought  their  pro¬ 
ceedings  arbitrary,  and  therefore  appealed  to  the  pope  ;  but 
iriftead  of  obtaining  redrefs,  in  1370  the  ejeClment  was  con¬ 
firmed.  i  his  dilappointment  probably  contributed  lorne- 
what  towaids  his  enmity  to  the  lee  of  Rome,  or  rather  to 
confirm  that  enmity  ;  for  he  had  long  before  written  againil 
the  pope’s  exa&ions  and  corruptions  o  religion.  How¬ 
ever,  his  credit  in  the  univeriity  continued  ;  for  having  taken 
the  degree  of  do&or  in  divinity,  he  read  public  lt&urca 
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vs'itn -great  ftpplaufe  ;  in  which  he  frequently  expoitd  t.. 
vV  u-kiow.  [inpnfjt[ons  of  the  Mendicant  friars.  About  this  time  he 
publiflied  a  defence  of  his  fovereign  Edward  III.  againlt 
the  pope,  who  had  infilled  on  the  homage  to  which  his  pre- 
jdeeeflor  king  John  had  agreed.  This  defence  was  the  caufe 
i)f  WicklifF’s  introduction  at  court,  and  of  his  being  fent 
one  of  the  ambaffadors  in  1374  to  Bruges,  where  they  met 
'  Ahe  pope’s  nuncios,  in  erder  to  fettle  feveral  ecclcliaftical 
.matters  relative  to  the  pope’s  authdrity.  In  the  mean  time 
Wickliff  was  prefented  by  the  king  to  the  redlory  of  Lutter- 
'worth  in  Leiceflerfhire,  and  in  1375  he  obtained  a  prebend 
in  the  church  of  Weftbury  in  Gloucefterfhire.  Wickliff  con¬ 
tinued  hitherto,  without  moleftation,  to  oppoCe  the  papal 
authority  ;  but  in  1377  a  bull  was  fent  over  to  the  arch- 
bifhop  of  Canterbury,  and  to  Courtney  biftiop  of  London, 
ordering  them  to  fecure  this  arch- heretic,  and  lay  him  in 
irons;  at  the  fame  time  the  pope  wrote  to  the  king,  re¬ 
queuing  him  to  favour  the  bifhops  in  the  profecution  ;  he 
alfo  fent  a  bull  to  Oxford,  commanding  the  univerfity  to 
.give  him  up.  Before  thefe  bulls  reached  England  Edward 
III.  was  dead,  arid  Wickliff,  protedled  by  John  duke  of 
Lancafler,  uncle  to  Richard  II.  favoured  by  the  queen  mo¬ 
uther,  and  flip  ported  by  the  citizens  of  Eondon,  eluded  the 
,perfecution  of  pope  Gregory  IX.  who  died  in  1378.  In 
the  following  year  this  intrepid  reformer  prefented  to  parlia¬ 
ment  a  fevere  paper  againft  the  tyranny  of  Rome,  wrote 
.againft  the  papal  fupremacy  and  infallibility,  and  publifhed 
a  book  On  the  "Truth  of  \the  Scriptures ,  intended  to  prepare  the 
way  for  an  Englifh  tranfiation  of  them,  in  which  lie  had 
.made  confidcrable  progrefs.  In  1381  he  pnblifli  Sixteen 
Conclu/ions ;  in.  the  firfl  of  which  he  ventured  to  expofe  the 
grand  article  of  tranfubftantiation.  Thefe  conchifions  being 
^condemned  by  the  chancellor  of  Oxford,  Wickliff  appealed 
to  the  king  and  parliament ;  but  being  deferted  by  his  1111- 
ileady  patron  the  duke  of  Lancafler,  lie  was  obliged  to 
makers  confefiion  at  Oxford;  and  by  an  order  from  the 
.king  was  expelled  the  univerfity.  He  now  retired  to  his 
living  of  Lutterworth,  where  he  finifhed  his  tranfiation  of 
the  .bible.  This  verlion,  of  which  there  are  feveral  manu- 
<  icript  copies  in  the  libraries  of  the  univerfities,  Britifh 
Mufeum,  &c.  is  a  very  literal  tranllation  from  the  Latin 
vulgate.  In  1383  he  was  fuddenly  ftruck  with  the  palfy  ; 
.a  repetition  of  which  put  an  end  to  his  life  in  December 
1384.  Lie  was  buried  in  his  own  church,  where  his  bones 
were  fuffered  to  reft  in  peace  till  the  year  1428,  when,  by 
an  order  from  the  pope,  they  were  taken  up  and  burnt. 
— Beiides  a  number  of  works  that  have  been  printed,  he 
left  a  prodigious  number  of  m3nufcripts  ;  an  accurate  lift 
of  which  may  be  feen  in  bifhop  Tanner’s  Bib.  Brit .  Htb, 
Some  of  them  are  in  the  Bodleian  Library,  others  in  the 
Britifh  Mufeum,  &c. 

Wickliff  was  doubtlefs  a  very  extraordinary  man,  confi- 
dering  the  times  in  which  he  lived.  His  natural  fagacity 
difeovered  the  abfurdities  and  impofitions  of  the  church  of 
Rome,  and  he  had  the  honefty  and  refolution  to  promulgate 
his  opinions,  which  a  little  more  fupport  would  probably 
have  enabled  him  to  eftablifh  :  they  were  evidently  the 
foundation  of  the  fubfequent  reformation. 

WTCKLOW,  a  county  of  Ireland,  in  the  province  of 
Eemfter ;  bounded  on  the  north  by  the  county  of  Dublin  ; 
on  the  eaft  by  the  Irifh  Sea;  on  the  fouth  by  Wexford  ; 
and  on  the  weft  by  Kildare  and  Catherlongh.  It  is  33 
miles  in  pth,  20  in  breadth,  and  indifferently  fruitful. 
It  contains  54  parifhes,  and  fends  10  members  to  parliament. 

Wicklow,  the  capital  of  a  county  of  the  fame  name,  in 
Ireland  ;  feated  on  the  fea-fide,  with  a  narrow  harbour,  at 
the  mouth  of  the  river  Leitrim,  over  which  Hands  a  rock, 


.iftead  of  a  caftle,  furroimded  by  a  flrong  wall,  24  miles 
iouth  of  Dublin.  W.  Lour.  6.  7.  N,  Lat.  C2.  ec.  11 

WIDGEON,  in  ornithology.  See  Anas. 

WIDOW,  a  woman  who  has  loft  her  hulband. 

WIFE,  a  married  woman,  or  one  joined  with,  and  under 
the  protection  of,  an  hulband  See  Husband. 

Isle  of  WIGHT,  an  bland  lying  on  the  fouth  coaft  of 
Hamplhire,  from  which  it  is  feparated  by  a  narrow  channel. 

It  is  about  2  c  miles  in  length,  and  13  in  breadth.  It  is 
nearly  divided  into  equal  parts  by  the  river  Mede  or  Cowes, 
which  riling  in  the  fouthem  angle,  enters  at  the  northern, 
into  the  channel,  oppofite  the  mouth  of  Southampton  Bay, 

The  ioutli  coaft  is  edged  with  very  fteep  cliffs  of  chalk  and 
freeftone,  hollowed  into  caverns  in  various  parts.  The  weft 
fide  is  fenced  with  ridges  of  rocks,  of  which  the  moll  re¬ 
markable  are  thofe  called,  from  their  fharp  extremities,  the 
Needles .  Between  the  ifland  and  the  main  are  various  fand- 
banks,  efpec tally  off  the  eaftern  pait,  where  is  the  fafe  road 
of  St  Helen’?.  Acrofs  the  ifland,  from  eaft  to  weft,  runs  a 
ridge  of  hills,  forming  a  tra6l  of  line  downs,  with  a  chalky 
or  marly  foil,  which  feed  a  great  number  ©f  fine -fleeced 
fheep.  Rabbits  are  alfo  very  plentiful  here.  To  the  north 
of  this  ridge  the  land  is  chiefly  pafture  :  to  the  fouth  of  it 
is  a  rich  arable  country,  producing  great  crops  of  corn.  The 
variety  of  profpedls  which  this  ilhnd  affords,  its  mild  air, 
and  the  neat  manner  in  which  the  fields  are  laid  out,  render 
it  a  very  delightful  fpot.  It  is  devoted  almoft  folely  to 
hufbandry,  and  has  no  manufa&ory.  It  is  one  of  the  prin¬ 
cipal  refources  of  the  London  market  for  unmalted  barley. 
Among  its  produdls  are  to  be  reckoned  a  pure  white  pipe¬ 
clay,  and  a  fine  white  cryftalline  land  ;  of  the  latter  of  which 
great  quantities  are  exported  for  the  ufe  of  the  glais- works 
in  various  parts.  Its  principal  town  is  the  borough  of  New¬ 
port  :  it  likewife  contains  the  two  fmall  boroughs  of  Newtou 
and  Yarmouth. 

WILD-FIRE.  See  Wild- Fire. 

WILDERNESS,  in  gardening,  a  kind  of  grove  of 
large  trees,  in  a  fpacious  garden,  in  which  the  walks  are 
commonly  made,  either  to  interfedl  each  other  in  angles,  or 
have  the  appearance  of  meanders  and  labyrinths. 

Wildernefles  (fays  Mr  Miller)  fhould  always  be  propor¬ 
tioned  to  the  extent  of  the  gardens  in  which  they  are  made  ; 
for  it  is  very  ridiculous  to  fee  a  large  wildernefs  planted  with 
tall  trees  in  a  fmall  fpot  of  ground  ;  and,  on  the  other  hand, 
nothing  can  be  more  abfiird  than  to  fee  little  paltry  fquares, 
or  quarters  of  wildernefs-work,  in  a  magnificent  large  garden. 

As  to  the  fituation  of  wildernefles,  they  fhould  never  be, pla¬ 
ced  too  near  thejiabitation,  nor  fo  as  to  obftrudl  any  diftant 
profpedl  of  the  country,  there  being  nothing  fo  agreeable 
as  an  unconfined  profpedL:  but  where,  from  the  fituation 
of  the  place,  the  light  is, confined  within  the  limits  of  the 
garden,  nothing  can  fo  agreeably  terminate  the  profpect  us 
a  beautiful  feene  of  the  various  kinds  of  trees  judicioufly 
planted  ;  and  if  it  is  fo  contrived  that  the  termination  is 
planted  circularly,  with  the  concave  towards  the  light,  it 
will  have  a  much  better  effedl  than  if  it  end  in  ftraiglit  lines 
or  angles.  The  plants  fhonld  always  be  adapted  to  the 
fize  of  the  plantation  ;  for  it  is  very  abfurd  for  tall  trees 
to  be  planted  in  the  fmall  fquares  of  a  little  garden ;  and 
in  large  delig.ns  fmall  fhrubs  will  have  a  mean  appearance. 

It  , fhould  alfo  be  obferved  never  to  plant  evergreens  a- 
mongft  deciduous  trees  ;  but  always  to  place  the  evergreens 
in  a  wildernets  in  a  feparate  part  by  themfelves,  and  that 
chiefly  in  fi/  ht. 

As  to  the  walk0,  thofe  that  have  the  appearance  of 
meanders,  where  the  eye  can  no  d  <<>  t  more  than  twenty 
or  thirty  yards  in  length,  are  'v  preferable  to  all 

others, 
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;  others,  and  tliefe  Should  now  and  then  lead  into  an  open 
circir  •  piece  of  erafs  ;  in  the  centre  of  which  may  be  pla- 
ced  either  an  obeli fk,  ftatue,  or  fountain;  and  if  in  the 
middle  of  the  wildernefs  there  be  contrived  a  law  opening, 

In  the  centre  of  which  may  be  ereCted  a  dome  or  banqueting 
houfe,  fnrrounded  with  a  green  plot  of  graft,  it  will  be  a  con- 
fiderable  addition  to  the  beauty  of  the  whole.  From  the 
Tides  of  the  walks  and  openings,  the  trees  fhould  rife  gradu¬ 
ally  one  above  another  to  the  middle  of  the  quarters ;  where 
fhould  always  be  planted  the  brgeft  growing  trees,  fo  that 
the  heads  of  all  the  trees  may  appear  to  view,  while  their 
Rems  will  be  hid  from  the  light.  Thus,  in  thofe  parts 
which  are  planted  with  deciduous  trees,  rotes,  honey fucktes, 
fpirae.a  frutex,  and  other  kinds  of  low-flowering  fhrubs,  may 
be  planted  next  the  walks  and  openings  ;  and  at  their  feet, 
near  the  Tides  of  the  walks,  may  be  planted  primrofes,  vio¬ 
lets,  daffadils,  &c.  not  in  a  ftraight  line,  but  fo  as  to  appear 
accidental,  as  in  a  natural  wood.  Behind  the  firfl  row  ot 
fhrubs  fhould  be  planted  fvringas,  althaea  frutex,  mezereons, 
and  other  flowering- fhrubs  of  a  middle  growth  ;  and  thefe 
may  be  backed  with  many  other  forts  of  trees  riling  gradual¬ 
ly  to  the  middle  of  the  quarters. 

The  part  planted  with  evergreens  may  be  difpofed  in  the 
following  manner,  viz.  in  the  firfl  line  next  the  great  walks 
may  be  placed  the  lauruftinus,  boxes,  fp  urge,  laurel,  juni¬ 
per,  faviw,  and  other  dwarf  evergreens.  Behind  thefe  may 
be  placed  laurels,  hollies,  arbutufes,  and  other  evergreens  of 
a  larger  growth.  Next  to  thefe  may  be  planted  alaternufes, 
phyllireas,  yews,  cypreffes,  Virginian  cedars,  and  other  trees 
of  the  fame  growth  ;  behind  thefe  may  be  planted  Norway 
and  filver  firs,  the  true  pine,  and  other  forts  of  the  fir  growth; 
and  in  the  middle  fhould  be  planted  Scotch  pines-,  pinafter, 
and  other  forts  of  the  larger  growing  evergreens  ;  which 
will  afford  a  mod  delightful  profpeCt  if  the  different  fhades 
of  the  greens  are  curioufly  intermixed. 

But  befide  the  grand  walks  and  openings  (which  fhould 
always  be  laid  with  turf,  and  kept  well  mowed),  there  fhould 
be  foine  (mailer  ferpentine  walks  through  the  middle  of  the 
quarters,  where  perfons  may  ^otire  for  privacy  ;  and  by  the 
fldes  -of  thefe  private  walks  may  alfo  be  fcattered  fome  wood- 
flowers  and  plants  ;  which,  if  artfully  planted,  will  have  a 
very  good  effect. 

In  the  general  defign  for  thefe  wildernefTes,  there  fhould 
not  be  a  fhuiiedand  ftiff  correfpondency  between  the  feveral 
parts  ;  for  the  greater  diverfity  there  is  in  the  diftribution 
of  thefe,  the  more  plcafure  they  will  afford. 

WILKINS  (Dr  John),  a  molt  ingenious  and  learned 
Englifh  bifhop,  was  the  Ton  of  a  goldfmith  of  Oxford,  and 
was^born  in  1614.  He  adhered  to  the  parliament  during 
the  civil  wars,  by  whom  he  was  made  warden  of  Wadham 
college  in  1648  :  he  married  afterwards  the  filter  of  Oliver 
Cromwell,  and  procured  a  difpenfation  retain  his  warden- 
ihlp  not  with  Handing.  Richard  Cromwell  made  him  mailer 

of  Trinity  college,  Cambridge,  from  which  he  was  ejected 
on  the  Reftoi  ation.  He  then  became  preacher  to  GrayV 
Jnn,  reCtor  of  St  Laurence  Jewry,  London,  deaft  of  B  ip- 
pan,  and  in  1668  was  promoted  to  the  biihopnc  of  Chefler: 
he  died  in  1672.  Bifhop  Wilkins  thought  it  prudent  to 
fnbmit  to  the  powers  in  being  ;  he  there  foie  fubferibed  to 
the  folemn  league  and  covenant  while  it  was  enforced,  and 
was  equally  ready  to  fvvear  allegiance  to  king  Charles  when 
he  was  reflored  :  this,  with  his  moderate  fpirit  toward  dif- 
fenters,  rendered  him  not  very  agreeable  to  churchmen.  His 
mathematical  and  philofophical  woiks,  which  contain  many 
ingenious  and  curious  pieces,  coiifidering  the  time  when 
they  were  written,  have  been  collected  in  one  vol.  8vo.  He 
publifhed  alfo  fome  theological  trails.  He  was  the  firfl 
prefident  of  the  Royal  Society. 
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WILL,  that  faculty  of  the  mind  by  which  it  embraces 
or  rejects  any  thing  offered  to  it.  See  Metaphysics.  ^ 
Will,  or  Lajl  Will,  in  law,  fignifies  the  declaration  of 
a  man's  mind  and  intent  relating  to  the  difpofition  of  his 
lands,  goods,  or  other  effate,  or  of  what  lie  would  have 
done  after  his  death.  In  the  common  law  there  is  a  di~ 
ilinCtion  made  between  a  wall  and  a  teftament :  that  is  called  f 
a  will  w'here  lands  or  tenements  are  given  ;  and  when  the 
difpofition  concerns  goods  and  chattels  alone,  it  is  termed  a  ' 
tejiamer.t .  See  Testament. 

Will- wit  h-a-whifp,  or  -Jack- whh-a- lanthorn,  two  popu¬ 
lar  names  for  the  meteor  called  ignis  fatuus .  See  Light, 
n°  46. 

WILLIAM  of  Malmsbury,  an  hiflorian  of  confider-  * 
able  merit  in  the  reign  of  king  Stephen  ;  but  of  whole  life 
few  particulars  are  known.  According  to  Bale  and  Pits,  he 
was  fur  named  Somerfetus,  from  the  county  in  which  he  was 
born.  From  his  own  preface  to  his  fecond  book  Be  Regibus 
Anglornm ,  it  appears  that  he  was  addicted  to  learning  From 
hts  youth  ;  that  he  applied  himfelf  to  the  iludy  of  logic, 
phyfic,  ethics,  and  particularly  to  hittory.  Fie  retired  to 
the  Benedictine  convent  at  Malmfbury,  became  a  monk,  and 
was  made  precentor  and  librarian  ;  a  iituation  which  much 
favoured  his  intention  of  writing  the  hi-fory  of  this  king* 
dom.  In  this  monaitery  he  ipent  the  remainder  of  his  life, 
and  died  in  the  year  1142.  He  is  one  of  our  mofl  ancient 
and  mofl  faithful  hiftorians.  His  capital  work  is  that  in- 
titled  Be  Regibus  Anglorum ,  in  five  books  ;  with  an  Appen¬ 
dix,  which  he  ftyles  Hijlorne  Novella,  in  twro  more.  It  is  a 
judicious  collection  of  whatever  he  found  on  record  relative  to 
England,  from  the  invafion  of  the  Saxons  to  his  own  times. . 

William  of  Newbury,  fo  called  from  a  monaflery  in 
Yorkfhire,  of  which  he  w?as  a  member,  wrote  a  hiflory 
which  be  gin  3  at  the  conqueft  and  ends  at  the  year  1 197. 
His  Latin  ilyle  is  preferred  to  that  of  Matthew  Paris  ; 
and  he  is  intitled  tv  particular  praife,  for  his  honed  regard 
to  truth,  in  treating  the  fables  of  Jeffery  of  Monmouth 
with  the  contempt  they  deferve  ;  as  well  as  for  exprefling 
his  approbation  of  Henry  II. ’s  defign  of  reforming  the 
clergy,  by  bringing  them  under  the  regulation  of  the  fecu- 
lar  power. 

William  of  Wyleham,  bifhop  of  Wincheffer,  was  born  in 
the  village  of  Wykeham,  in  the  county  of  Southampton,  in 
1  3  24.  He  had  his  education  at  Wincheffer  and  Oxford. 
Having  continued  near  fix  years  in  the  univerfity,  his  pa« 
tron  Nicholas  Wedal,  governor  of  the  province  of  South¬ 
ampton,  took  him  into  his  family,  and  appointed  him  his 
counfellor  and  fecretary.  Fie  could  not  have  made  choice 
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finer  of  the  kingdom,  appointed  him  his  tecretary  three 
years  after,  and  alfo  recommended  him  to  king  Edward  1IL 
who  took  him  into  his  fcrviee.  Being  (killed  in  geometry' 
and  architecture,  he  was  appointed  Purveyor  of  the  royal 
buildings  and  alfo  chief  juitice  in  eyre  :  he  it  was  who  fu- 
pei intended  the  bnilding-of  Windfor-caflle.  He  was  after¬ 
ward  chief  fecretary  of  ftate,  a  keeper  of  the  privy -teal  5 
and  in  1367  fucceeded  Edington  in  the  fee  of  Wincheffer. 
A  little  after  lie  was  appointed  lord  high- chancellor  and  pre- 
fident  of  the  privy-council.  That  he  might  well  difeharge 
the  feveral  functions  of  his  employments,  both  tcctefraftical  ' 
and  civil,  he  endeavoured,  on  one  fraud,  to  regulate  his  own 
life  according  to  the  ftiiCteff  maxims,  and  to  promote  ftich 
parilh- pi  lefts  only  as  were  able  to  give  due  inftrtiCtions  to' 
their  parifhioners,  and  at  the  fame  time  led  exemplary  lives 
on  the  other  hand,  he  did  all  in  his  power  to  cauie  juflice  tft- 
be  exadly  adminiflertd.  In  1371  he  refigned  his  chance?- 
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jVtThyHi  Jovflup,  and  Tome  time  after  the  great  fen!*  Edward  being 
*T*^r**~*  burned  to  England,  after  having  carried  on  a  very  fuecefs* 
ful  war  in  France,  found  his  exchequer  in  great  diforder. 
The  duke  of  Laneafter,  one  of  his  Ions,  at  the  head  of  fe¬ 
veral  lords,  having  brought  complaints  againfl  the  clergy, 
who  then  enjoyed  mod  polls  in  the  kingdom,  the  king 're¬ 
moved  them  from  their  employments.  But  the  laymen, 
who  were  raifed  to  them,  behaved  fo  ill,  that  the  king  was 
forced  to  rellore  the  ecclefiaftics.  The  duke  of  Lancafler 
/flowed  lirong  animofity  to  the  clergy,  and  fet  every  engine 
at  work  to  ruin  Wykeham.  Fie  impeached  him  of  extor¬ 
tion,  and  of  difguiiing  things,  and  obliged  him  to  appear  at 
the  King’s-bench.  He  got  fuch  judges  appointed  as  con¬ 
demned  him  ;  and  not  fatisfied  with  depriving  him  of  all 
the  temporalities  of  his  bifhopric,  he  advifed  Edward  to 
banifti  him  :  but  this  prince  reje&ed  the  propofal,  and  after¬ 
ward  rcllored  to  Wykeham  all  that  he  had  been  diverted  of. 
Richard  II.  was  but  eleven  yeais  old  when  Edward  died  : 
whereby  the  duke  of  Lancafter  had  an  eafy  opportunity  of 
reviving  the  accufations  againrt  the  bilhop  of  Winchefter  : 
neverthelefs  Wykeham  cleared  himfelf.  Then  he  founded 
two  noble  colleges,  the  one  in  Oxford,  the  other  in  Win- 
chdler.  Whiift  he  was  exerting  his  utmort  endeavours  to 
improve  thefe  two  fine  foundations,  he  was  recalled  to  court, 
and  in  a  maniler  forced  to  accept  of  the  office  of  lord  high- 
chancellor  in  1389. — Having  excellently  difcharged  the 
duties  of  that  employment  for  three  years,  he  obtained  leave 
to  refign  it,  forefeeing  the  difturbances  that  were  going  to 
break  out.  Being  returned  to  his  church,  he  finilhed  his 
college,  and  built  there  fo  magnificent  a  cathedral,  that  it 
almoft  equals  that  of  St  Paul’s  in  London.  He  laid  out 
feveral  fums  in  tilings  advantageous  to  the  public  and  to  the 
poor;  notwithftanding  which,  in  1397  he  was  in  great 
danger ;  for  he  and  fome  others  were  impeached  of  high- 
trealon  in  open  parliament  :  however,  he  was  again  fully 
cleared.  From  that  time  till  his  death  he  kept  quiet  in  his 
diocefe,  and  there  employed  himfelf  in  all  the  duties  of  a 
good  prelate.  He  died  in  1404,  in  the  81  it  year  of  his 
age. 

William,  the  name  of  feveral  kings  of  England.  See 
England,  n  87  —92,  and  Britain,  n°  302. 

Fort-WiLUAM ,  a  fortrefs  in  the  Highlands  of  Scotland, 
creded  in  king  William’s  reign,  as  was  alfo  a  {mail  town 
adjoining,  called  Maryburgh ,  in  honour  of  his  queen.  It  is 
fituated  in  Invernefsfhire,  ori  a  narrow  arm  of  the  fea  called 
Loch  Eil,  which  might  eafily,  by  a  very  fhort  canal,  be  uni- 
ted  to  the  Weftern  fea.  Fort- William  is  of  a  triangular 
forrn,  having  two  baltions,  and  is  capable  of  admitting  a 
garrifon  of  800  men  ;  but  could  not  be  defended  againrt 
an  attack,  as  it  is  commanded  by  feveral  hills  in  the  neigh¬ 
bourhood. 

^  William's  Fort,  is  a  fa&ory  of  Afia  belonging  to  the 
Eart-India  company,  feated  on  one  of  the  branches  of  the 
river  Qanges,  in  the  kingdom  of  Bengal.  The  tort  was 
firrt  built  in  the  rtiape  of  an  irregular  tetragon  of  brick 
and  mortar ;  and  the  town  has  nothing  regular  in  it, 
becaufe  every  one  built  a  houfe  as  he  liked  beft,  and  for 
his  own  conveniency.  The  governor’s  houfe  is  within  the 
fort,  and  is  the  beft  piece  of  architecture  in  thefe  parts. 
Here  there  are  alfo  convenient  lodgings  for  the  factors  and 
writers,  with  ftore-houfes  for  the  company’s  goods,  and  ma¬ 
gazines  tor  ammunition.  About  50  yards  from  the  fort  is 
the  church,  built  by  the  charity  of  merchants  refiding  here. 
The  town  is  called  Calcutta ,  and  has  a  pretty  good  hofpital 
for  the  fick,  though  few  come  out  of  it  alive.  It  is  go- 
verned  by  a  mayor  and  aldermen,  as  moft  of  the  company’s 
fatories  in  the  Eaft  Indies  now  are.  In  1757  it  was  fur- 
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prifed  by  the  n*bob  of  Bengal,  who  took  i U  put  moft  WWUtn 
of  thofe  that  had  made  reiiftance  into  a  place  called  the  ?J!t 
Black  Hole,  where  moft  of  them  were  lmothered.  This  ^ 
nabob  was  afterwards  killed,  and  another  fet  up  in  his  room,  ^ 
more  friendly  to  the  Englifh  ;  and  the  fa<tory  was  re-efta- 
blifhed.  E.  Long.  86.  o.  N.  Lat.  22.  27. 

Sweet-WiLLiAM .  See  Dianthus. 

WILLIAMSBURG,  a  town  of  North  America,  in 
Virginia,  and  formerly  capital  of  that  Hate.  It  is  fituated 
between  two  creeks  ;  one  falling  into  James,  and  the  other 
into  York  River.  The  diftance  of  each  landing  place  i 3 
about  a  mile  from  the  town,  which,  with  the  difadvantage 
of  not  being  able  to  bring  up  large  veffels,  and  the  want  "of 
enterprife  in  the  inhabitants,  has  occafioned  its  decay.  Here 
is  a  college,  defigned  for  the  education  of  the  Indians,  but 
which,  on  account  of  their  averfion  to  learning,  never  an- 
fwered  the  purpofe.  It  is  60  miles  eaft  of  Richmond.  W. 

Long.  76.  30.  N.  Lat.  37.  10. 

WILLIAMSTADT,  a  lea-port  town  of  Holland.  It 
is  a  handfome  ftrong  place,  and  the  harbour  is  well  frequent¬ 
ed.  .  It  was  built  by  William  prince  of  Orange  in  1585; 
and  in  1732  belonged  to  the  ftadtholder  of  Friefland.  The 
river  near  vvhich  it  is  built  is  called  Butterfilet  or  Holland 
Dtep  ;  and  is  one  of  the  bulwarks  of  the  Dutch  on  the  fide 
of  Brabant,  where  they  always  keep  a  garrifon.  This  place 
made  a  gallant  defence  in  1 793  againrt  the  French,  who  ' 
were  obliged  to  raife  the  fiege.  It  is  15  miles,  north-eaft  of 
Bergen-op-Zoom,  and  12  fouth-weft  of  Dort.  E.  Long. 

4.  30.  N.  Lat.  jj.  39. 

WTLLIS  (Dr  Thomas),  a  celebrated  Englifh  phyfician, 
was .  born  at  Great  Bodwin,  in  Wiltfhire,  in  1621,  and 
ftudied  at  Chrift-church  college,  Oxford.  When  that  city 
was  garriloned  for  the  king,  he,  among  other  fcholars,  bore 
arms  for  his  Majefty,  and  devoted  his  leifure  hours  to  the 
ftudy  of  phyfic.  The  garrifon  of  Oxford  at  length  ftirren- 
dering  to  the  parliament,  he  applied  himfelf  to  the  practice 
of  his  profeflion  ;  and  foon  rendered  himfelf  famous  by  his 
care  and  fkill.  He  appropriated  a  room  as  an  oratory  for 
divine  fervice  according  to  the  church  of  England,  whither 
moft  of  the  loyalifts  in  Oxford  daily  reforted.  In  1660,  lie 
became  Sedleian  profefior  of  natural  philofophy,  and  the 
fame  year  took  the  degree  of  doctor  of  phyfic.  In  1664, 
he  dilcovered  the  famous  medicinal  fpring  at  Alftropp^near 
Brackley;  He  was  one  of  the  firft  members  of  the  Royal 
Society,  and  foon  made  his  name  illuftrious  by  his  excellent 
writings.  In  1666,  after  the  fire  of  London,  lie  removed 
to  Weftminfter  ;  and  his  pra&ice  became  greater  than  that 
of  any  of  the  phyficians  his  contemporaries.  Soon  after 
his  fettlement  in  London,  his  only  fon  Thomas  falling  into 
a  coniumption,  he  fent  him  to  Montpelier  in  France  for  the 
recovery  of  his  health  ;  and  it  proved  fuccefsfnl.  His  wife 
alfo  labouring  under  the  fame  diforder,  he  offered  to  leave 
the  town  ;  but  fhe,  not  fuffering  him  to  neglect  the  means 
of  providing  for  his  family,  died  in  1670.  He  died  at  his 
houfe  in  St  Martin’s  in  1675,  anc^  was  buried  near  her  in 
Wellminfter-abbey.  Dr  Willis  was  extremely  modeft  and 
unambitious,  and  refufed  the  honour  of  knighthood.  He 
was  remarkably  pious  :  As  he  rofe  early  in  the  morning, 
that  he  might  be  prefent  at  divine  fervice,  which  he  conftant- 
ly  frequented  before  he  vifited  his  patients,  he  procured 
prayers  to  be  read  beyond  the  accuftomed  times  while  he 
lived  ;  and  at  his  death  fettled  a  rtipend  of  20I.  per  annum 
to  continue  them.  Fie  was  a  liberal  benefactor  to  the  poor 
wherever  he  came,  having  from  his  early  practice  allotted 
part  of  his  profits  to  charitable  ufes.  He  was  exact  and  re¬ 
gular  in  all  his  hours :  and  though  his  table  was  the  refort 
of  moft  of  the  great  men  of  London,  yet  he  wa3  remark¬ 
able 
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WUughtyable  for  Hs  plainnefs,  and  his  being  a  man  of  little  difcourfe, 
Wilm-'t.  complaifance,  or  fociety  ;  but  lie  was  juftly  admired  for  his 
-  deep  infight  into  natural  and  experimental  philofophy,  ana¬ 
tomy,  and  chemiftry  ;  for  his  fuccefsful  pra&ice  ;  and  for 
the  elegance  and  purity  of  his  Latin  ftyle.  He  wrote,  I.  A 
treatii'e  in  Englifh,  intitled  A  plain  and  eafy  Method  for  prefer- 
wing  thofe  that  are  well  from  the  Infection  of  the  Plague ,  and  for 
curing  fitch  as  are  infected*  2.  Several  Latin  works,  which  were 
collected  and  printed  at  Amfterdam,  in  1682,  in  2  vols  4to. 

WILLUGHBY (Francis),  a  celebrated  natural  hiftorian, 
was  the  only  fonof  Sir  Francis  Willughby,  knight.  lie  was 
fond  of  ftudv  from  his  childhood,  and  held  idlenefs  in  abhor¬ 
rence  ;  he  being  fo  great  an  economilt  with  regard  to  his  time, 
as  not  willingly  to  lofe  or  mifapply  theleaft  part  of  it,  by  which 
means  he  attained  great  (kill  in  all  branches  of  learning,  and 
particularly  in  the  mathematics.  But  observing  that  the  hittory 
of  animals  was  in  a  great  meafure  negle&ed  by  his  country¬ 
men,  he  particularly  applied  himfelf  to  that  province  ;  and 
for  this  purpofe  carefully  read  over  what  Lad  been  written 
on  that  fubjeft  by  others.  He  then  travelled  feveral  times 
over  his  native  country  ;  and  afterwards  into  France,  Spain, 
Italy,  Germany,  and  the  Low  Countries,  attended  by  his  in¬ 
genious  friend  Mr  John  Ray.  It  is  remarkable,  that,  not- 
\vithftandin«r  the  advantages  of  birth,  fortune,  and  parts,  he 
was  as  humble  as  any  man  of  the  meaneft  fortune ;  was  (o- 
ber,  temperate,  and  challe  ;  fcrupuloufly  juft  ;  fo  true  to 
bis  word  and  promife,  that  a  man  might  venture  his  eftate 
and  life  upon  it;  fo  faithful  and  conftant  to  his  friend,  as 
never  to  defert  him  when  fortune  frowned  upon  him  ;  and 
remarkably  pious,  patient,  and  fubmiflive  to  the  divine  will. 
This  is  the  chara&er  given  of  him  by  Mr  Ray,  whofe  ve¬ 
racity  none  will  doubt.  This  ingenious  and  learned  gentle¬ 
man  died  in  1672,  at  37  years  of  age  ;  having  impaired  his 
health  by  his  application.  Fie  wrote,  1  Ornltholofta  libri 
ires,  folio,  which  was  afterwards  traiiflated  into  Englifh, 
with  an  Appendix  by  Mr  Ray,  in  folio.  2.  Hiftofa  Pfc't - 
um  libri  qnatuor ,  folio.  3.  Letters  of  Francis  Willughby, 
Efq;  added  to  Philofophical  Letters  between  the  learned  Mi- 
Ray  and  feveral  of  his  correfpondents,  publiffted,  m  8vo.  by 
William  Derham.  4.  Several  ingenious  papers  in  the  Phi- 
lofopliical  I’ ranla&ions. 

WILMOT  (John),  earl  of  Rochefter,  a  great  wit  in 
the  reign  of  Charles  II.  the  fon  of  Henry  earl  of  Rochefter, 
was  born  in  1648.  He  was  taught  grammar  and  claffical 
learning -at  the  free-fehool  at  Burford  ;  where  he  obtained 
a  quick  relifh  of  the  beauties  of  the  Latin  tongue,  and  after¬ 
wards  became  well  verfed  in  the  authors  of  the  Auguftine  age. 
In  16^9,  he  was  admitted  a  nobleman  of  Wadham  college, 
where  he  obtained  the  degree  of  mafter  of  arts.  He  after¬ 
wards  travelled  through  France  and  Italy  ;  and  at  his  re¬ 
turn  was  made  one  of  the  gentlemen  of  the  bed-chamber  to 
the  king,  and  comptroller  of  Woodftock  Park,  In  1665, 
he  went  to  fea,  and  was  in  the  Revenge,  commanded  by 
Sir  Thomas  Tiddiman,  when  an  attack  was  made  .on  the 
port  of  Bergen  in  Norway ;  during  the  whole  action  he 
/liowed  the  greateft  refolution,  and  gained  a  high  reputa¬ 
tion  for  courage  ;  which  he  fupported  in  a  fecond  expedi* 
tion,  but  afterwards  loft  it  in  a  private  adventure  with  Lord 
Mulgrave. 

Before  the  earl  of  Rochefter  travelled,  he  had  given  into 
the  moil  disorderly  and  intemperate  way  of  living  ;  at  his 
return,  however,  he  feemed  to  have  got  the  better  of  it  en¬ 
tirely.  But  fairing  into  the  company  of  the  courtiers,  who 
continually  pra&ited  thefe  excefles,  he  became  fo  funk  in 
debauchery,  that  he  was  for  five  years  together  fo  given  up  to 
drinking,  that  during  all  that  time  he  was  never  cool  enough 
to  be  mafter  of  himfelf  Plis  violent  love  of  pleafure,  and 
bis  dilp oii tion  to  extravagant  mirth,  carried  him  to  great 
You  XVIII.  Part  II. 
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excefte3.  The  fir  ft  involved  him  in  fenfuality.  and  the  other 


led  him  into  many  adventures  and  ridiculous  frolics.  Once 
difguifing  himfelf  fo  that  he  could  not  be  known  by  his 
neared  friends,  he  fet  up  in  Tower- ftreet  for  an  Italian 
mountebank,  and  there  difperfed  his  noftrums  for  fome 
weeks.  He  often  difguifed  himfelf  as  a  porter,  or  as  a  beg¬ 
gar,  fometimes  to  follow  a  mean  amour  ;  at  other  times,  lie 
would  go  about  merely  for  diverfion,  in  odd  (hapes  ;  and 
a&ed  liis  part  fo  naturally,  that  he  could  not  be  known  even 
by  his  friends.  In  (hort,  by  his  conftant  indulgence  in  wane, 
WQmeu,  and  irregular  frolics,  he  entirely  wore  out  an  ex¬ 
cellent  conftitution  before  he  was  30  years  of  age.  In  Oc¬ 
tober  1679,  when  recovering  from  a  violent  difeafe,  which 
ended  in  a  confumption,  he  was*  vifit  ed  by  Dr  Burnet,  upon 
an  intimation  that  fuch  a  vifit  would  he  agreeable  to  him. 

Dr  Burnet  publifhed  an  account,  of  his  conferences  with 
Lord  Rochefter  ;  in  which  it  appears,  that  though  he  had 
lived  the  life  of  a  libertine  and  atheift  ,  yet  he  died  the  death 
of  a  penitent  Chriftian.  Flis  death  happened  in  1.680 ; 
fince  which  time  his  poems  have  been  various  times  printed, 
both  feparately  and  together  :  but  when  once  lie  obtained 
the  chara&er  of  a  lewd  and  obfeene  writer,  every  thing  in 
that  drain  was  fathered  upon  him  ;  and  thus  many  pieces 
not  of  his  writing  have  crept  into  the  later  editions  of  his 
works.  The  author  of  the  Catalogue  of  Royal  and  Noble 
Authors  fays,  he  was  “  a  man  whom  the  Mufes  were  fond 
to  infpire,  and  afhamed  to  avow,  and  who  pradiifed  without 
the  leaft  referve  that  fecret  which  can  make  verfes  more 
read  for  their  defeats  than  their  merits.  Lord  Rocheiter's 
Poems  have  much  mare  obfeenity  than  wit,  more,  wit  than 
poetry,  and  more  poetry  than  politenefs.”  His  writings,. be-  - 
Tides  thofe  already  mentioned,  are,  A  Satyre  again  ft  Mankind; 
Nothing,  a  poem  ;  Valentinian,  a  tragedy  ;  Fifty-four  Let¬ 
ters  to  Henry  Saville,  and  others  ;  Seven  more  to  his  Wife 
and  vSon  :  a  Letter  on  his  deathbed  to  Dr  Burnet.  He 
alfo  left  behind  him  feveral  other  papers,  and  a  Hiftory  of 
the  Intrigues  of  the  Couit  of  Charles  II.  but  his  mother,  a 
very  devout  lady,  ordered  all  his  papers  to  be  burned. 

WILSON  (Florence),  known  in  the  republic  of  letters 
by  the  name  of  FJorentius  V olujinus ,  was  born  at  Llgin  in 
the  (hire  of  Murray  in  Scotland,  and  educated  in  the  uni- 
verfity  of  Aberdeen.  Travelling  to  England  with  an  inten¬ 
tion  to  improve  his. fortune,  he  had  the  felicity  to  be  introdu¬ 
ced  to  cardinal  Wolfey,  who  appointed  him  tutor  to  one  of  his 
nephews.  In  that  capacity  he  went  to  Paris,  and  continu¬ 
ed  there  till  the  cardinal's  death.  During  his  refidence  in 
that  city  he  became  acquainted  writh  the  learned  cardinal 
Bellai,  archb.fhop  of  Paris,  who  allowed  him  a  penfion,  and 
meant  to  have  appointed  him  royal  profeffor  of  the  Greek 
and  Latin  languages  in  the  univerlity  of  Paris  :  but  Bella i 
being  difgraced,  Wilfon’s  profpe&s  faded  with  the  fortunes 
of  his  patron,  whom  neverthelefs  he  attended  on  his  journey 
to  Rome.  Wilfon  was  taken  ill  at  Avignon,  and  the  car¬ 
dinal  proceeded  without  him.  Afteqhis  recovery,  he  paid 
a  vifit  to  the  celebrated  cardinal  SaDolet,  the  Mecxnas  of 
his  time,  who  was  alfo  bifhop  of  Carpentras,  where  he  then 
refided.  The  cardinal  was  fo  charmed  with  his  erudition, 
that  he  appointed  him  profellor  of  the  learned  languages, 
with  a  itipend  of  100  piftoles  per  annum. 

During  his  refidence  at  Carpentras,  he  wrote  his  cele¬ 
brated  treatife  De  Am  mi  TranquiUHate .  Mackenzie  fays  that 
he  afterwards  taught  philofophy  in  Italy  ;  and  that,  being*, 
at  length  defirous  of  returning  to  Scotland,  he  .began,  hisa 
journey  homeward,  was  taken  ill  at  Viene  in  Dauphiny,  > 
and  died  there  in  the  year  1 547.  He.  was  generally  eiteem- 
ed  an  accomplifhed  linguift,  an  admirable  philofopher,  and 
an  excellent  Latin  poet.  He  wrote,  beiide  the  above  trea¬ 
tife,  j.  Poemata .  Loud.  1619,  410.  2.  Commsntatio  qu *- 
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dam  theotogica  in  aphorifmos  dt]fi8a>  per  Selajt,  Gryph .  3.  Phi- 
lofophia  Arijlot .  Synog/ts9  lib.  iv. 

Wilson  (Thomas),  lord  bifhop  ©f  Sodor  and  Man,  was 
born  in  1663,  at  Burton,  in  the  county  of  Chefter.  He 
received  the  rudiments  of  his  education  at  the  county  town, 
and  from  thence  was  removed  to  the  univcrfity  of  Dublin. 
His  allowance  at  the  univerfity  was  20  L  a  year  ;  a  firm, 
fmall  as  it  may  now  appear,  which  was  in  thofe  days  fuf- 
ficient  ror  a  fober  youth  in  fo  cheap  a  country  as  Ireland. 

His  firft  intention  was  to  have  applied  to  the  ftudy  of 
phyfic ;  but  from  this  he  was  diverted  by  archdeacon 
Hewctlon,  by  whofe  advice  he  dedicated  himfelf  to  the 
church.  He  continued  at  college  tdl  the  year  1686,  when, 
♦  on  the  29th  of  June,  he  was  ordained  deacon. 

H  he  exa£l  time  of  Mr  Wilfon’s  leaving  Dublin  is  not 
known  :  but  on  account  of  the  political  and  religious  de¬ 
putes  of  thofe  days,  it  was  fooner  than  he  intended.  On 
the  10th  of  December,  in  the  fame  year,  he  was  licenfed  to 
the  curacy  of  New  Church  in  Winwick,  of  which  Dr  Sher¬ 
lock,  his  maternal  uncle,  was  redior.  His^  (Upend  was  no 
more  than  30  1.  a-year ;  but  being  an  excellent  economic, 
and  having  the  advantage  of  living  with  his  uncle,  this  fmall 
income  was  not  ordy  fufbeient  to  fupply  his  own  wants, 
but  it  enabled  him  to  fupply  the  wants  of  others  ;  and  for 
this  purpofe  he  fet  apart  one-tenth  of  his  income.  In  1692 
he  was  appointed  domeftic  chaplain  to  William  earl  of  Der¬ 
by,  and  tutor  to  hia  fon  James  Lord  Strange,  with  a  falary 
of  30  1.  a-year.  He  was  foon  after  ele&ed  mafter  of  the 
alms-houfe  at  Latham,  which  brought  him  in  20  1.  a-year 
more.  Having  now  an  income  far  beyond  his  expe&ations, 
or  his  wifhes,  except  as  it  increafed  his  ability  to  do  good, 
he  fet  apart  one  fifth  of  his  income  for  pious  ufes,  and  par¬ 
ticularly  for  the  poor.  In  fhort,  as  his  income  increafed,  he 
increafed  the  portion  of  it  which  was  allotted  to  the  pur¬ 
poses  of  charity.  At  firft  he  fet  apart  a  tenth,  then  a 
fifth,  afterwards  a  third,  and  laftly,  when  he  became  a  bi¬ 
fhop,  he  dedicated  the  full  half  of  his  revenues  to  pious  and 
charitable  ufes. 

He  had  not  been  long  in  the  fervice  of  Lord  Derby,  be¬ 
fore  he  was  offered  the  valuable  living  of  Buddefworth  in 
Yorkfhire  ;  which  he  refufed  to  accept,  a3  being  inconfiftent 
with  the  refclves  of  hia  confcience  againft  non-refidence, 
Lord  Derby  choofing  (fill  to  retain  him  as  chaplain  and 
tutor  to  his  ion.  I11  1697  he  was  promoted,  not  without 
feme  degree  of  compulfion  on  the  part  of  his  patron,  to  the 
bifhopric  of  the  1  fie  of  Man*,  a  preferment  which  he  held 
58  years.  In  1698  he  married  Mary,  daughter  of  Thomas 
Patten,  Efq;  of  Warrington.  By  this  lady,  who  furvived 
her  marriage  about  fix  years,  he  had  four  children  ;  none  of 
whom  furvived  him  except  the  late  Dr  Wilfon,  prebendary 
of  Weflminfter. 

“The  annual  receipts  of  the  bifhopric  (fays  the  author 
of  his  memoirs)  did  not  exceed  300 1.  in  money  Some 
neceffaries  in  his  houfe,  as  fpices,  fugar,  wine,  books,  See . 
muff  be  paid  for  with  money  ;  diftrefied  or  (hipwrecked 
mariners,  and  lome  other  poor  obje&s,  required  to  be  re- 
relieved  with  money  ;  but  the  poor  of  the  ifland  were  fed 
and  clothed,  and  the  houfe  in  general  fupplied  from  his 
demelnes,  by  exchange,  without  money.  The  poor,  who 
could  weave  or  ipin,  found  the  bed  maiket  at  Bifhop’s- 
court,  where  they  bartered  the  produce  of  their  labour  for 
corn.  Taylors  and  fhoemakers  were  kept  in  the  houfe 
eonftantly  employed,  to  make  into  garments  or  (hoes  that 
cloth  or  leather  which  his  corn  had  purchafed  ;  and  the  aged 
and  inarm  were  fupplied  according  to  their  feveral  wants. 
Mr  Moore  of  Douglas  informed  the  editor,  that  he  was 
once  witnefs  to  a  pleafing  and  fingular  inftance  of  the  Bi, 
fhop’s  attention  to  fome  aged  poor  of  the  ifland.  As  he 
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was  diftributing  fpe£tacles  to  fome  whofe  eye- fight  failed  WiK'n 
them,  Mr  Moore  exprtfled  his  furprife,  as  he  well  knew  not  .  II 
one  of  them  could  read  a  letter.  «  No  matter  (faid  the  Wjnche!* 
Biihop  with  afmile),  they  will  find  ufe  enough  for  them  ;  u-1, 
thefe  fpeflacles  will  help  them  to  thread  a  needle,  to  mend 
their  clothes,  or,  if  need  be,  to  keep  themfelves  free  from 
vermin.  ” 

So  great  was  the  bifhop’s  attachment  to  his  flock  that 
no  temptation  could  (educe  him  from  their  fervice.  He 
more  than  once  refufed  the  offer  of  an  Englilh  bifhopric. 

There  is  an  anecdote  of  his  lordfhip  and  cardinal  Fleury, 
which  does  great  credit  to  them  both.  The  cardinal  want! 
ed  much  to  fee  him,  and  fent  over  on  purpofe  to  inquire 
after  his  health,  his  age,  and  the  date  of  his  confecration, 
as  they  were  the  two  oldeft  bifhops,  and  he  believed  the 
pooreft,  in  Europe:  at  the  fame  time  inviting  him  to  France. 

The  bifhop  fent  the  cardinal  an  anfwer,  which  gave  him.  fo 
high  an  opinion  of  him,  that  the  cardinal  obtained  an  order 
that  no  French  privateer  (hould  ravage  the  I  fie  of  Man. 

This  good  prelate  lived  till  the  year,  1755,  big  at  the 
advanced  age  of  93.  His  works  have  lately  been  publifiied 
in  2  vols  4to. 

WILTON,  a  market  town  in  Wiltfliire,,  three  miles  weft" 
of  Sal: floury.  It  was  once  fo  confiderable  as  to  give  title  to 
the  county.  It  formerly  had  12  churches  5  and  Odo,  bro¬ 
ther-in-law  to  William  I.  was  bifhop  of  Wilton  :  only  one 
now  remains.  It  fends  members  to  parliament,  and  is  the 
place  where  the  knights  of  the  fhire  are  chofem  It  has  a 
great  manufa&ory  of  carpets,  which  are  brought  to  high 
perfedion.  Wilton  is  famous  for  lord  Pembroke’s  feat,, 
fo  well  known  through  Europe  for  its  containing  a  grand 
affemblage  of  the  produ&ions  of  the  greateft  and  moft  an¬ 
cient  matters  in  painting  and  fculpture. — Two  fairs  are  held 
here  annually. 

WILTSHIRE,  a  county  of  England,  bounded  on  the 
weft  by  Somerfet lhire,  on  the  eaft  by  Berkttiire  and  Hamp- 
fhire,  on  the  north  by  Gloucefterfhire,  and  on  the  fouth  by 
Dorfetfhire  and  part  of  Hampfhire.  The  length  amounts 
to  39  miles  ;  its  breadth  to  30  ;  and  its  circumference  to 
140.  It  contains  29  hundreds,  23  market- towns,  304  pa- 
rifhes,  and  about  876,00c  fouls.  Befides  two  members  for 
the  fhire,  and  two  for  the  city  of  Salifbury,  each  of  the  fol¬ 
lowing  towns  fends  two  members  to  parliament,  viz.  Wilton, 
Downton,  Hindon.  Heytefbury,  Weftbury,  Caine,  Devizes, 
Chippanham,  Malmfbury,  Cricklade,  Great  Bedwin,  Lud- 
gerfhall,  Old  Sarum,  Wooton-Baffet,  Marlborough. 

The  air  of  this  county  is  very  healthy,  not  only  in  the 
more  low  and  level  parts,  but  alfo  on  the  hills.  The  foil 
of  the  vales  is  very  rich,  and  produces  corn  and  grafs  in 
great  plenty.  The  beautiful  downs  in  the  fouth  yield  the 
fined  pafture  for  fheep,  with  which  they  are  overfpread* 

The  greateft  difadvantage  the  county  labours  under  is  want 
of  fuel,  as  there  are  no  coal-pits,  and  but  little  wood.  T  his 
county  is  noted  for  great  quantities  of  very  fine  cheefe,  and 
for  its  manufa&ure  of  broad  cloth,  to  which  it  was  invited 
by  the  great  plenty  and  finenefs  of  its  wool.  Befides  a 
number  0'c  letter  dreams,  it  is  watered  by  the  rivers  Ids, 

Rennet,  Upper  and  Lower  Avon,  Willy,  Burne,  and  Nad- 
der,  which  are  well  ftored  with  fifh. 

WINCHEI.SE A,  a  town  in  Suffex*  which  has  no  mar¬ 
ket,  but  has  one  fair  on  May  14th  for  cattle  and  pedlars 
ware.  It  was  an  ancient  place,  at  lead  the  old  town, 
which  was  {wallowed  up.  by  the  ocean  in  1 2  cc.  It  is  now 
dwindled  to  a  mean  place,  though  it  retains,  its  privileges, 
and  fends  two  members  to  parliament.  It  is  feated  on  a. 
rocky  cliff,  on  an  inlet  of  the  fea ;  and  had  a  haven,  now*, 
choked  up.  It  had  18  pariih-churches,  now  reduced  to 
one.  The  market-houfe  is.  in  the  midft  of  the  town,  from 
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Ael.  whence  run  four  paved  ftreets,  at  the  end  of  which  are  four  wedel,  be  went  into  Saxony,  where  he  refided  ^ve"  V™ 

»  i  i 3  f ~ ^  a  nr>  for  a  mn.  more.  and  was  librarian  to  count  Bunau  at  JN  ,  „ ,v  .  «.i 
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ways,  which  had  formerly  buildings  on  each  fide  for  a  con¬ 
fidence  diftance.  It  is  2  miles  fouth-weR  of  Rye,  and  71 
fouth-eaft  of  London,  It  is  governed  by  a  mayor  and  ju¬ 
rats,  though  it  has  but  about  70  houfes.  Three  of  the 
gates  are  li ill  Handing,  but  much  decayed.  E.  Long,  o, 
44.  N.  Lat.  50.  58. 

WiNCHiiLSEA  (Anne  countefs  of),  a  lady  of  excellent 
genius,  eipecially  in  poetry,  was  maid  of  honour  to  the  du- 
chefs  of  York,  fecond  wife  to  king  James  II.  and  was  after¬ 
wards  married  to  Heneage,  fecond  fon  of  the  earl  of  V\  in- 
cbelfea.  One  of  the  mod  confiderable  of  the  countefs  of 
Winchelfea’s  poems  was  that  on  the  Spleen.  A  collection 
of  her  poems  was  printed  at  London  in  1713,  containing  a 
tragedy  never  afted,  intitled  /Jrjjlomcnes ■  The  countefs  died 
in  1720  without  blue,  as  her  hufband  did  in  1726. 

WINCHESTER,  the  capital  of  the  county  of  Hamp- 
fhire  in  England.  It  is  a  very'  anoient  city,  fuppofed  to 
have  been  built  fevcral  centuries  before  ChriR.  The  Ro¬ 
mans  called  it  Veuta  Bel  gar  urn,  the  Britons  Caer  Givent ,  and 
the  Saxons  Witt ance after ;  whence  came  the  prefent  name. 
It  Hands  upon  the  river  Itchin.  in  a  bottom  furrounded 
with  chalky  hills  ;  and  is  generally  allowed  to  have  been  a 
confiderable  place  in  the  time  of  the  Romans.  Some  of 
the  HrH  converts  to  ChriHianity  are  fuppofed  to  have  lived 
here.  In  the  cattle,  near  the  welt-gate,  many  of  the  Saxon 
kings  anciently  kept  their  court.  The  cathedral  was 
founded  by  Kenegulfe,  a  king  of  the  Mercians  ;  but  there 
were  many  ChriHians,  and  places  for  their  worfhip  here, 
long  before  that  period.  It  is  a  large  pile,  and  lias  a  ve¬ 
nerable  look,  but  is  not  very  elegant.  Befides  the  tombs, 
there  are  many  curious  pieces  of  workmanfhip  in  it ;  the 
chief  of  which  are,  1 .  The  font,  ere&ed  in  the  time  of  the 
Saxons.  2.  Copper  Hatue6  of  James  I.  and  Charles  I.  3. 
The  bifhop’s  throne.  4.  The  Halls  of  the  dean  and  pre¬ 
bendaries.  5.  The  afeent  to  the  choir  and  altar,  6.  1  he 
pavement,  inlaid  with  marble  of  diverfe  colours,  in  various 
figures.  7.  '•  he  altar-piece,  reckoned  the  noblefi  in  Eng¬ 
land.  8.  The  paintings  in  the  windows,  eipecially  the 
great  eaR  window.  At  the  hofpital  of  the  Holy  Crofs, 
every  traveller  that  knocks  at  the  door  may  claim  a  man- 
chet  of  white  bread  and  a  cup  of  beer ;  of  which  a  great 
quantity  is  provided  every  day  for  that  purpofe.  This  hof¬ 
pital  was  intended  for  the  maintenance  of  a  mafier  and  30 
penfioners,  but  only  14  are  now  maintained  in  it;  and  the 
maher  enjoys  a  revenue  of  800 1.  a-year.  This  city  is  about 
a,  mile  and  a  half  in  compafs,  and  almoH  furrounded  with  a 
wall  of  Hint,  has  fix  gates,  large  fuburbs,  broad  clean  Hreets; 


more,  and  was  librarian  to  count  Bunau  at  Nothenitz.  v 
When  he  left  this  place,  1754,  he  went  to  Drefden,  where 
he  formed  an  acquaintance  with  the  ableH  artiHs,  and  par¬ 
ticularly  with  M.  Oefer,  an  excellent  painter,  and  one  of  the 
befi  draught fmen  of  the  age.  In  that  year  he  abjured  La- 
theranifm,  and  embraced  the  Roman  Catholic  religion.  In 
September  17^5,  he  fet  out  for  Italy,  and  arrived  at  Rome 
in  December  following.  His  principal  object  was  to  lee  the 
Vatican  library,  and  to  examine  the  ruins  of  Herculaneum. 

Mr  Winckleman  carried  with  him  into  Italy  a  fenfe  of 
beauty  and  art,  which  led  him  inftantly  to  admire  the  ma- 
Her-pieces  of  the  Vatican,  and  with  which  he  began  to  Rudy 
them.  He  foon  increafed  his  knowledge  ;  and  it  was  not 
till  after  he  had  thus  purified  his  taRe  and  conceived  an  idea 
of  ideal  beauty,  which  led  him  into  the  greateft  fecrets  of 
art,  that  he  began  to  think  of  the  explanation  of  other 
monuments,  in  ^ which  his  great  learning  could  not  fail  to 
didinguifh  him.  His  erudition  enabled  him  to  fill  up  his 
principal  plan  of  writing  the  6i  HiRory  of  Art.  In  175^ 
lie  planned  his  “  ReRoration  of  Ancient  Statues,”  and  a 
larger  work  on  the  “  Tafte  of  the  Greek  ArtiHs and 
defigned  an  account  of  the  galleries  of  Rome  and  Italy,  be¬ 
ginning  with  a  volume  on  the  Belvedere  Ratues,  in  the 
manner  of  Richardfon,  who,  he  fays,  only  ran  over  Rome. 
He  alfo  intended  a  liiRory  of  the  corruption  of  taRe  in  art, 
the  reRoration  of  Ratues,  and  an  illuRration  of  the  obfeure 
points  of  mythology.  All  thefe  different  effays  led  him  to 
his  «  HiRory  of  Art,”  and  his  “  Monumenti  Inediti.”  It 
muR,  however,  be  confeffed,  that  the  firR  of  thefe  works 
has  not  all  the  clearnefs  and  precifion  that  might  be  ex¬ 
pected  in  its  general  plan  and  divifion  of  its  parts  and  ob¬ 
jects  ;  but  it  has  enlarged  and  extended  the  ideas  both  of 
antiquaries  and  collectors.  The  delcription  of  the  gems 
and  fulphurs  of  the  Stofch  cabinet  contributed  not  a  little 
to  extend  Mr  Winckleman’s  knowledge.  Few  perfons  have 
opportunities  of  contemplating  fiich  valt  collections.  The 
engravings  of  Lippet  and  count  Caylus  are  all  that  many 
can  arrive  at.  Mr  Winckleman’s  Monumenti  Inediti,  of 
which  he  had  begun  the  third  vol.  1767,  feem  to  have  fe- 
cured  him  the  cReem  of  antiquaries.  Had  he  lived,  we 
fhould  have  had  a  work  long  wifhed  for  ;  a  complete  col¬ 
lection  of  the  bas-reliefs  difeovered  from  the  time  of  Bartoli 
to  the  prelent,  the  greater  part  of  which  are  in  the  pof- 
feffion  of  cardinal  Albani. 

When  cardinal  Albani  fucceeded  to  the  place  of  libra¬ 
rian  of  the  Vatican,  he  endeavoured  to  get  a  place  for 
the  Hebrew  language  for  Winckleman,  who  refufed  a  ca- 


wall  or  runt,  nas  ux  gates,  large  mourcs,  uroau  qc mi  uuuo,  —  — - -  *  , ,  ,  , 

but  the  private  houfes  are  in  general  but  ordinary,  many  of  nonry,  becaufe  he  would  not  take  the  ton! u re 
.1.  — ...  ... 1 A  *  amt  tor  of  Saxonv  gave  him,  1701,  imiolicited, 
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tor  of  Saxony  gave  him,  1761*  nnfolicited,  the  place  or 
counfellor  Richter,  the  dire&ion  of  the  royal  cabinet  of 
medals  and  antiquities  at  Drefden.  Upon  the  death  of  the 
Abbe  Venuti,  1762,  lie  was  appointed  prefident  of  the  an¬ 
tiquities  of  the  apoRolic  chamber,  with  power  over  all  dif- 
ina  tne  city  (jives  uue  ov  murym*  ^  coverles  and  exportations  of  antiquities  and  pidures..  This 
duke  of  Bolton.  A  Roman  highway  leads  from  hence  to  is  a  poft  of  honour,  with  an  income  of  ido  fcudi^r^m. 
Alton  ;  and  went  formerly,  as  it  is  thought,  from  thence  He  had  a  profpeft  ot  t  ep  ace  o  P-£  1  e''°  . 

to  London.  The  charming  downs  in  the  neighbourhood  the  Vatican,  going  to  be  created  at  16 Ucudi  month, 

contribute  greatly  to  the  health  and  pleafure  of  the  inha.  and  was  named  correfpond.ng  member  of  the  Academy  of 
bitants.  The  river  Itchin  is  navigable  for  barges  from  Infcnptions.  Ihe  king  of  Prufiia  offered  him  by  Co  . 


them  being  very  old.  The  city  is  interfperfed  with  a  great 
many  gardens,  which  contribute  to  its  beauty  and  healthi- 
nels.  The  corporation  confiRs  of  a  mayor,  high-Reward, 
recorder,  aldermen,  two  coroners,  two  bailiffs,  24  comraon- 
council-men,  a  town-clerk,  four  conRahles,  and  four  fer- 
jeants  at  mace  ;  and  the  city  gives  title  of  marquis  to  the 


hence  to  Southampton.  W.  Long.  1.  21.  N-  Lat.  51.5* 
WINCKLEMAN  (Abbe  John),  was  born  at  Stendall, 
in  the  old  Marche  of  Brandenburgh,  in  1718.  His  father 
was  a  fhoemaker.  This  wondetful  man,  to  all  appearance 
deRined  by  his  birth  to  fuperintend  a  little  Ichool  in  an  ob¬ 
feure  town  of  Germany,  raifed  hlmfelf  to  the  office  of  pre¬ 
fident  of  antiquities  in  the  Vatican.  Aker  having  been 
fieven  years  profeffor  in  the  college  of  Seehaufen  near  Saif. 


Quintus  Icilius  the  place  of  librarian  and  dire&or  of  his 
cabinet  of  medals  and  antiquities,  void  by  the  death  of  M. 
Gautier  de  la  Croze,  with  a  handfome  appointment.  He 
made  no  fcruple  of  accepting  the  offer;  but  when  it  came 
to  the  pope’s  ears,  he  added  an  appointment  out  of  his  own 
purfe,  and  kept  him  at  Rome. 

In  April  1768,  he  left  Rome,  to  go  with  M.  Cavaccppi 
over  Germany  and  Switzerland.  When  he  came  to  Vienna, 
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be  v.’?.s  To  pleafed  with  the  reception  he  met  with,  that  he  But,  uotwitMsndin 
made  a  longer  toy  there  than  he  had  intended.  But,  being 
^  fuddenly  1'eized  with  a  lecret  uneafinefs  and  extraordinary 
defire  to  return  to  Rome,  he  fet  out  for  Italy,  putting  off 
his  vilits  to  his  friends  in  Germany  to  a  future  opportunity. 

As  he  palled  through  Triefte,  he  was  alMinated,  June  S'. 

1708,  by  a  wretch  named  Aicangeli,  a  native  of  Campiglio, 
a  town  in  the  territory  of  Piftom,  with  whom  he  had  made 
an  acquaintance  on  the  road.  This  mifcreant  had  been 
condemned  for  a  robbejy  to  work  in^  fetters  four  years, 
and  then  to  be  baniYutd  the  Anftrian  territories,  on  an  oath 
never  to  return.  He  had  obtained  a  miti  gation  of  one  of 
his  fentences,  and  retired  to  Venice  ;  but,  changing  his 
quarters  backwards  and  forwards,  he  was  fo  reduced  in 
circumilances  that  he  at  length  took  up  his  lodgings  at 
the  inn  to  which  the  Abbe  happened  to  come.  Arcangeli 
paid  luch  affiduous  court  to  him,  that  entirely  gained 
his  confidence  ;  and  having  been  favoured  with  a  fight  of 
the  valuable  prefents  which  lie  had  received  at  Vienna, 
formed  a  defign  to  murder  and  rob  him.  -  He  bought  a 
new  (harp  knife  on  pnrpofe  ;  and  as  the  Abbe  (who  had  in 
the  mod  friendly  manner  invited  him  to  Rome)  was  fitting 
down  in  his  chair,  early  in  the  morning,  lie  threw  a  rnpe 
over  his  head,  and  before  he  could  diieu^age  himielf,  ftab- 
bed  him  in  five  different  places.  The  Abbe  had  ftill  ftrength 
to  get  down  to  the  ground  floor,  and  call  for  help;  and 
being  laid  on  a  bed  in  the  midft  of  the  moft  violent  pain, 
he  had  compofure  fufficicnt  to  receive  the  lad  facraments, 
and  to  make  his  will,  in  which  he  appointed  cardinal  Alex¬ 
ander  Albani  his  refid uary  legatee,  and  expired  in  the  af¬ 
ternoon.  The  murderer  was  foon  after  apprehended  ;  and 
executed  on  the  wheel  oppofite  the  inn,  June  26. 

Abbe  Winckleman  was  a  middle-fize(l  man  ;  he  had  a 
very  low  forehead,  fharp  nofe,  and  little  black  hollow  eyes, 
which  gave  him  an  afpeCt  rather  gloomy  than  otherwise. 

If  he  had  any  thing  graceful  in  his  phyfiognomy,  it  was 
his  mouth.  A  fiery  and  impetuous  difpofition  often  threw 
him  into  extremes.  Naturally  enthufiadic,  he  often  indul¬ 
ged  an  extravagant  imagination  ;  but  as  he  poffeffed  a 
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this,  many  of  the  phenomena  remain  Wfii.fi 
unexplained,  and  a  rational  and  fatisfaCtory  theory  feeing 
ftill  bey  -.td  our  reach.  It  will  not  be  expected,  that  where 
philo fophers  in  general  have  failed,  we  (hall  fucceed.  If  we 
can  collect  the  faffs  hitherto  ascertained,  and  explain  luch 
of  them  as  the  late  difeoveries  have  enabled  us  to  under# and, 
we  truft  we  lhall  obtain  the  indulgence  of  the  Public,  though 
we  cannot  boafl  of  throwing  much  new  light  on  this  diffi¬ 
cult  fubjeCt.  % 

Hl/Jcry  of  the  Winds . 

As  the  winds  of  the  torrid  zone  differ  in  feveral  impor¬ 
tant  particulars  from  thole  which  blow  without  the  tropics, 
we  {hall  iLit  deferibe  them,  and  afterwards  thofe  of  the  tem¬ 
perate  zones. 

I.  In  thofe  parts  of  the  Atlantic  and  Pacific  oceans  which  Win*-  0f 
lie  neareft  the  equator,  there  is  a  regular  wind  during  thefheTou 
whole  year  called  the  trade-wind.  On  the  north  fide  of  the  K  lD 
equator  it  blows  from  the  north-eaft,  varying  freauently  a^°*NE* 
point  or  two  towards  the  north  or  eafl ;  and  on  the  feuth 


fide  of  it,  from  the  fouth-eafl ;  changing  for.  ct fines  in  the 
fame  -  '  ’  ’  "  -  - 


z 

The 


itrong  and  folid  judgment,  he  knew  how  to  give  things  a 
juft  and  intrinfic  value.  In  confequence  of  this  turn  of 
mind,  as  well  as  a  neglcded  education,  a  cautious  referve 
was  a  quality  he  little  knew.  If  he  was  bold  in  his  deci- 
fions  as  an  author,  he  was  ftill  more  fo  in  his  converfation, 
and  has  often  made  his  friends  tremble  for  his  temerity. 
If  ever  man  knew  what  friendfhip  was,  that  man  was  Mr 
Winckleman,  who  regularly  praCtiled  all  its  duties;  and  for 
this  reafon  he  could  boafi  of  having  friends  among  perfons 
of  every  rack  and  condition. 

WIND  is  a  fenfible  agitation  ©f  the  atmofphere,  occa- 
fioned  by  a  quantity  of  air  flowing  from  one  place  to  ano¬ 
ther. 

As  navigation  depends  in  a  great  meafure  upon  the  di¬ 
rection  and  force  of  the  winds,  as  the  temperature  of  cli¬ 
mates  is  greatly  influenced  by  them,  and  as  they  are  abfo- 
lutely  neceffary  to  preferve  the  falubrity  of  the  atmofphere, 
it  is  not  furprifing  that  they  have  very  much  engaged  the 
attention  of  mankind.  To  be  acquainted  with  the  laws  by 
which  they  are  regulated,  and  to  be  able  to  calculate  before¬ 
hand  the  cor.fequences  of  thefe  laws,  has  been  in  every  age 
the  eager  wifh  of  philofophers.  But  whether  it  has  been 
owing  to  an  improper  method  of  fhidying  this  fubjeCt,  or  to 
its  !>ing  beyond  the  reach  of  the  human  faculties,  philofo¬ 
phers  have  not  made  that  progrefs  in  it  v/hich  the  fanguine 
imaginations  of  fome  individuals  led  them  to  exped.  Ma¬ 
ny  difeoveries  indeed  have  been  made ;  and  from  the  num¬ 
bers  and  the  genius  of  the  philofophers  at  prefent  engaged 
m  this  fiudy,  others  equally  important  may  be  expe&ed. 


manner  towards  the  fouth  or  call.  The  {pace  inclu-  . 
ded  between  the  fecond  and  fifth  degree  of  north  latitude  is  W  ^ 
the  internal  limit  of  thefe  two  winds.  There  the  winds  can 
neither  be  faid  to  blow  from  the  north  nor  the  fouth;  calms 
are  frequent,  and  violent  ilorms.  This  {pace  varies  a  little 
in  latitude  as  the  fun  approaches  either  of  the  tropics. —  In 
the  Atlantic  ocean  the  trade-winds  extend  farther  north  on 
the  American  than  on  the  African  coaft ;  and  as  we  ad¬ 
vance  weilward,  they  become  gradually  more  eafterly,  and  Je- 
creale  in  ftrength  *.  Their  force,  dimjnifhes  like  wife  as  we  *  pr  ^ 
approach  their  utrnofl  boundaries.  It  has  been  remarked %,  Phil 
alio,  that  as  the  fun  approaches  the  tropid  of  Cancer,  t  he  Traf 
fouth-eafl  winds  become  gradually  more  foutberlv,  and  the Vn^*  ** 
north-eaft  winds  more  eafterly  :  exaCtiy  the  contrary  takes 1 34' 
place  when  the  fun  is  approaching  the  tropic  of  Capricoin §.  §  Ibidem. 

The  trade-wind  blows  conllantly  in  the  Indian  ocean  3  1 
from  the  10th  degree  of  fouth  latitude  to  near  the  30th  :  Mo  Duo* 
But  to  the  northward  of  this  the  winds  change  every  fix 
months,  and  blow  directly  oppofite  to  their  former  couvfe. 

Thefe  regular  winds  are  called  monfoons ,  rrom  the  Malay 
word  moojfin,  which  fignifies  u  a  feafon  f.”  When  they  f  ForeJl\ 
fhift  their  direction,  variable  winds  and  violent  fiorms  fuc- A  P* 
ceed,  which  lall  for  a  month  and  frequently  longer;  and 
duiing  that  time  it  is  dangerous  for  vtffels  to  continue  at 
fea. 

The  monfoons  in  the  Indian  ocean  may  be  reduced  to 
two  ;  one  on  the  north  and  another  on  the  fouth  fide  of  the 
equator;  which  extend  from  Africa  to  the  longitude  of  New 
Holland  and  the  cafi  coafi:  of  China,  and  which  ltiffei  par¬ 
tial  changes  in  particular  places  from  the  fituation  and  in¬ 
flection  of  the  neighbouring  countries. 

1.  Between  the  3d  and  icth  degrees  of  fouth  latitude 
the  fouth-eaft  trade-wind  continues  from  April  to  October  ; 
but  during  the  reft  of  the  year  the  wind  blows  from  the 

north  weft  J.  Between  Sumatra  and  New  Holland  th \s\  Dr  Hat 
monloon  blows  from  the  fouth  during  our  fummer  months, 
approaching  gradually  to  the  fouth-eaft  as  we  advance  to- V(™g*  J 
wards  the  coaft  of  New  Holland ;  it  changes  about  the  end  136.  I 
of  September,  and  continues  in  the  oppofite  dire 61  ion  till 
April  §.  Between  Africa  and  Madagaicar  its, direCtion  is, ^  jhidem. 
influenced  by  the  coaft  ;  for  it  blows  from  the  north-eaft 
from  October  to  April,  and  during  the  reft  of  the  yrear  from 
the  fouth- weft  «[.  .  %  Bruce's  j 

2.  Over  all  the  Indian  ocean,  to  the  northward  of  the TraWL voI» 
3d  degree  of  fouth  latitude,  the  north-eaft  trade- wind  blows1-  P-  4.^*  I 
from  Odtober  to  April,  and  a  fouth  weft  wind  from  April 

to  OClober  [(.  From  Borneo,  along  the  co^ft  of  Malacca  II 

and^'ibld‘ 
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and  as  far  as  China,  this  moufoon  in  fummer  blows  nearly 
from  the  fouth,  and  in  winter  Irom  the  north  by  eafl  §, 

tfUi.  . .  ,  r  A  .  _  A.r _ 
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Near  the  coait  of  Africa-,  between  Mozambique  and  Cape 
Guard tfan,  the  winds  are  irregular  during  the  whole  year, 
owing  to  the  different  monfoons  which  furround  that  parti¬ 
cular  phee. — Moofoons  arc  like  wife  regular  in  the  Red  Sea; 
between  April  and  October  they  blow  from  the  north-well, 
and  durinq  the  other  months  from  the  foutli-eaft,  keeping 
conllantly  parallel  to  the  coall  of  Arabia  *. 

■  Monfoons  are  not  altogether  confined  to  the  Indian  O- 
cean  ;  on  the  coa  t  of  Brazil,  between  Cape  St  Auguiline 
and  the  ifland  of  St  Catherine,  the  wind  blows  between 
September  and  April  from  the  ealt  or  north-ealt,  and^he- 
4  Sir  WaU  tween  April  and  September  from  the  fouth- wed  J*.  he 
ur  Raleigh' i  bay  of  Panama  is  the  onN  place  on  the  welt  fide  of  a  great 
continent  where  the  wind  (hitts  regularly  at  different  lea- 
^or^s^V'  fon3 :  there  it  is  eafterly  between  September  and  March  ; 

but  between  March  and  September  it  blows  chiefly  from 
the  fouth  and  fouth  well. 

Such  in  general  is  the  direction  of  the  winds  in  the  torrid 
zone  all  over  the  Atlantic,  Pacific,  and  Indian  Oceans;  but 
they  are  fubjed  to  particular  exceptions,  which  we.fhall  now 
endeavour  to  enumerate. — Orr  the  coaft  or  Afiica,  from 
Cane  IV  iy  ad  or  to  Cape  Verde,  the  winds  are  generally 
north* weft  5  from  hence  to  the  ifland  of  St  Thomas^  near 
the  equator  they  blow  alma  ft  perpendicular  to  the  laore, 
bending  gradually,  as  we  advance  iouthwards,  firlt  to  the 
weft  and  then  to  the  fouth  weft  jj.  On  the  coaft  of  New 
Spain  like  wife,  from  California  to  the  Buy  of  Panamr,  the 
winds  blow  almoft  conllantly  from  the  well  or  Iouth- weft, 
except  during  May,  June,  and  July,  when  land-winds  pre¬ 
vail,  called  by  the  Spaniards  Pcpo^iyos.  On  the  coait  of 
rlVal.  Chili  and  Peru  3[,  from  20°  or  30°  fouth  latitude;  to  the 
ttr  Radigb's  equator,  and  on  the  parallel  coail  of  Africa,  the  wind  blows 
Voyage.  during  the  whole  year  from  the  fouth,  varying  according  to 
nuTrM:. the  diredtion  of  the  land  towards  which  it  inclines,  and  ex- 
Abr.y ol!  ii!  tending  much  farther  out  to  fea  on  the  American  than  the 
African  coaft.  The  trade-winds  are  alfo  interrupted  fome- 
times  by  wefterly  winds  in  the  Bay  of  Carapeachy  and  tne 
Bay  of  Honduras. 

As  to  tire  countries  between  the  tropics,  we  are  too  little 
acquainted  with  them  to  be  able  to  give  a  fatisfadtory  hi  fie¬ 
ry  of  their  winds. 

In  all  maritime  countries  between  the  tropics  of  any  ex¬ 
tent,  the  wind  blows  during  a  certain  number  of  hours  eve¬ 
ry  day  from  the  fea,  and  during  a  certain  number  towards 
the  fe"a  from  the  land  ;  thefe  winds  are  called  the  fea  and 
land  breezes.  The  fea  breeze  generally  feta  in  about  ten 
in  the  forenoon,  and  blows  till  fix  in  the  evening  ;  at  feven 
’  the  land-breeze  begins,  and  continues  till  eight  in  the  mom* 
•Marfan's  ing,  when  it  dies  away*.  During  fummer  the  fca-breeze 
Hijl  fSu-  is  very  perceptible  on  all  the  coafts  of  the  Mediterranean 
matra ,  p.  Sea  J,  and  even  fometiines  as  far  north  as  Norway  j|- . 

1  .  In  the  ifhnd  of  St  Lewis  on  the  coail  of  Africa,  in  id0 

h"/voL  i.  north  latitude,  and  160  well  longitude,  the  wind  during  the 
p,3rt5.  rainy  fealon,  which  lafts  from  the  middle  of  July  to  the 
\  Vo! ney's  middle  of  October,  is  generally  between  the  fouth  and  eafl; 
Trawls.  during  the  rvft  of  the  year  it  is  lor  the  moil  part  eafl  or 
•  north-eaft  in  the  morning;  but  as  the  fun  rifes,  the  wind 

approaches  gradually  to  the  north,  till  about  noon  it  gets 
to  the  weft  of  north,  and  is  called  a  jeu-bree z,e.  Sometimes 
it  {hilts  to  the  eafl  as  the  fun  deice nds,  and  continues  there 
during  the  whole  night.  In  February,  March,  April,  May, 
and  June,  it  blows  almoft  conllantly  between  the  north  and 
weft  $.  In  the  ifland  or  Balama,  which  lies  likewife  on  the 
SDrSchoite, weft  coag  0f  Africa,  in  the  1  ith  degree  of  north*  latitude, 
Trl/  vol.  wind  during  nine  months  of  the  year  blows  from  the 
hx  arc.  35  • 
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foutli-wcft ;  but  in  November  and  December  a  very  coid 
wind  blows  from  the  north-eaft*.  .  * 

In  die  kingdom  o*  Born  on,  winch  lies  between  the  r>thV(,..^  £^r 
and  2 cth  degree  of  north  latitude,  the  warm  feafon  is  intro*  See 
-duct'd  about  the*  middle  or  April  by  fultry  winds  from  the 
fouth-eaft,  which  brino  along  with  them  a  delude  or  ram  \ ,J''joLzeticn> 
In  Fezzzn,  which  is  fituated  about  the  25th  .degree  of  6 
north  latitude,  and  the  3  •  th  degree  of  eafl  longitude,  the  Born 0:1  and 
wiiH  irom  May  to  Au  uif  blows  from  the  call,  iouth  call,F zzan, 

or  fouth  well,  and  is  loteulely  hot  %  Afociatioa, 

lu  Abyflinia  the  winds  generally  blow  from  the  welt, lQOt 
north-weft,  north,  and  north  eafl.  Durin  r  the  months  of;  ibid . 
June,  July,  Au  uft,  September,  and  October,  the  north  ' 
and  1101  th-eail  winds  blow  almonft  conftantly.efpccially  mAC>  '  *  3 
the  morning  and  evening  ;  and  during  the  reit  of  the  year  ^ 

they  are  much  more  frequent  than  any  other  winds  .  *^ru.e  s 

At  Calcutta,  in  the  province  cf  Bengal,  the  wind  blows 
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during  January  and  February  from  the  iouth  well  and^.. 
fouth  ;  in  March,  \  pul,  and  May,  from  the  fouth  ;  in  June,  ^  8 

July,  Auguft,  and  September,  from  the  fouth  and  fouth- Calcutta* 
eafl  ;  in  October,  November,  and  December,  from  the  north- 
weft*. — At  Madras  the  mod  frequent  winds  are  the  north Redarcieu 
and  north-eaft. — At  Tivoli  in  St  Domingo,  and  at  lies  devils.  i.  and 
Vetches,  the  wind  blows  ofteueft  from  the  fouth  and  fouth- ii.  After., 
eaftq. — From  thefe  fuels  it  appears,  that  in  moll  tropical  ^ 

countries  with  which  we  are  acquainted,  the  wind  generally  ming0< 
blows  from  the  neareft  ocean,  except  during  the  coldeft;  />.  c,tte, 
months,  when  it  blows  towards  it.  J  iur  *** 
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li.  In  the  temperate  zones 


the  dire&ion  of  the  winds  is  l>hJ-  J7 


by  no  means  fo  regular  as  between  the  tropics.  Even  in  ^vinds  of 
the  lame  decree  of  latitude,  we  find  them  often  blowing  in  thc  North 
different  dir edions  at  the  fame  time  .;  while  their  clnna csTempe- 
are  frequently  lo  fudden  and  lo  capricious,  that  to  acc®unt2^)^> 

'  foi  them  has  hitherto  been  found  impofdble.  When  winds 
are  violent,  and  continue  long,  they  generally  extend  over  a 
large  tradl  of  country  ;  and  this  is  more  certainly  the  cafe 
when  they  blow  from  the  north  01  eafl  than  from  any  other 
points  §.  By  the  multiplication  and  comparifon  of  Meteoro-  ^Derham', 
logical  Tables,  fo  re  regular  connexion  between  the  chances 
eftbe  atmofphere*  in  different  places  may  in  time  be  ©bier- chJ"u*^* 
ved,  which  will  at  hit  lead  to  a  fatisfadory  theory  of  the 
winds.  It  is  from  Inch  tables  chiefly  that  the  following  tadis 
have  been  collected.  11 

In  Virginia,  the  prevailing  winds  are  between  the  fouth*  Of  Atneri- 
tivejf  wjty  not  thy  and  no*  th-wrjl  ;  the  mod  frequent  is  theca, 
fouth  rwtjfy  which  blows  more  conllantly  in  June,  July,  and 
n  ngult,  than  at  any  other  feafon.  The  north-<wejl  winds 
blow  moll  conllantly  in  November,  December,  January,  and 
February  *.  — At  lpfwich  in  New  Enzhnd  the  prevailing  TAy 
winds  are  alfo  between  the  dm  h  we!t>  wejf  norths  and  north-  philad.  vol. 
eafl  \  the  moll  frequent  is  the  north  *wejl  f ■:  But  at. Cam  n.  a*,  t  10. 
bridge,  in  the  fame  province,  the  moll  fiequent  wind  is x  ^**1' 
the  fouth-eafl%.—  The  predominant  winds  at  New  Yor^^/voi. 
are  the  north  and  wejl  §  :  And  in  Nova  Scotia  north-weft u  p#  ^6. 
winds  blow  for  three-fourths  of  the  year  ||  —The  fame  wind;  Cette, 
blows  mod  frequently  at  Montreal  in  Canada ;  but  at 
bee  the  wind  generally  ollows  the  direction  of  the  river  St  ^  ^ 
Lawrence,  bio  wDo  either  from  the  north-eaf  ox  fouth- weft  1  ,efent 

_ A.t  Hudfon-s  Bay  wjlrly  wims  blow  for  three-  fourths  State  of 

of  the  year  ;  the  north  we/l  wind  occaftons  the  greateft  cold,  Scoti^ 
but  the  north  and  north  eft  are  the  vehicles  of  ino-w  *.  ^*na  a* 

It  appears  from  thefe  ta£ls,  that  wefterly  winds  are  moft^  fotte% 
frequent  over  the  whole  eafiern  coall  of  North  America  ; ibid. 
that  in  the  fouthern  provinces  iouth  weft  winds  predominate;  *  ennar.t  s 
and  that  the  noith-weit  become  gradually  more  frequent  £S 
we  approach  the  frigid  zone.  p.  4i, 

In  Egypt,  during  part  of  May,  and  during  June,  July, 

Au  gruff. 
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^  Augud,  and  September,  the  wind  blows  alined  eonftantly  Winds* 
^  ~  fiom  the  north,  varying  fometimes  in  June  to  the  *wft,  and  South, wed. 
IVypt,  *n  t0  t^ie  qvefl  anc*  1^ie  eaft  ’  during  part  of  September,  North-eaft 
and  in  Oftober  and  November,  the  winds  are  variable,  but  North-weft 
blow  more  regularly  from  the  eaft  than  any  other  quarter  ;  Welt 
in  December,  January,  and  February,  they  blow  from  the 
north ,  north-w Jl ,  and  weft ;  towards  the  end  of  February 
they  change  to  the  fouth,  in  which  quarter  they  continue 
till  near  the  end  of  March  ;  during  the  laft  days  of  March 
and  in  April  they  blow  from  the  fouth-eaft,  fouth,  and  fouth- 
wefl,  and  at  laft  from  the  eaft;  and  in  this  direction  they  con¬ 
tinue  during  a  part  of  May 

In  the  Mediterranean  the  wind  blows  nearly  three-fourths 
of  the  year  from  the  north  ;  about  the  equinoxes  there  is  al¬ 
ways  an  eafterly  wind  in  that  fea,  which  is  generally  more 
conflant  in  fpring  than  in  autumn  f.  Thefe  obfervatior.s 
do  not  apply  to  the  gut  of  Gibraltar,  where  there  are  feidom 
any  winds  except  the  eaft  and  the  wft. — At  Baftia,  in  the 
ijfland  of  Corfica,  the  prevailing  wind  is  th '  fouth-weft  * . 

In  Syria  the  north  wind  blows  from  the  autumnal  equi- 
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other  parts  nox  to  November  ;  during  December,  January,  and  Febru- 
of  Aiia,  ary,  the  winds  blow  from  the  wft  and  fouth  weft ;  in  March 

they  blow  fiom  the  fouih ,  in  May  from  the  eajl ,  and  in 
June  from  the  north.  From  this  month  to  the  autumnal 
equinox  the  wind  changes  gradually  as  the  fun  approaches 
the  equator;  Frft  to  the  eaft,  then  to  the  fouth,  and  laftly  to 
the  weft\. — At  Bagdad  the  mod  frequent  winds  are  the 
§  Pennant' s  fouth-weft  and'  north-weft ;  at  Pekin,  the  north  and  the 
Arftic  Zool fouth  \  ;  at  Kamtfchatka,  on  the  north-ead  coad  of  Afia, 
p.  cxiii.  the  prevailing  winds  blow  from  the  wft§. 

In  Italy  the  prevailing  winds  differ  confiderably  accord¬ 
ing  to  the  fituation  of  the  places  where  the  obiervations  have 
been  made :  At  Rome  and  Padua  they  are  northerly,  at  Mi¬ 
lan  e after ly  J. — All  that  we  have  been  able  to  learn  concern¬ 
ing  Spain  and  Portugal  is,  that  on  the  wed  coad  of  thefe 
countries  the  'weft  is  by  far  the  moll  common  wind,  particu¬ 
larly  in  fummer ;  and  that  at  Madrid  the  wind  is  north-eaft 
for  the  g reate ft  part  of  the  dimmer,  blowing  almod  con- 
ftantly  from  the  Pyrenean  mountains  J. — At  Berne  in  Swit¬ 
zerland  the  prevailing  winds  are  the  north  and  'weft ;  at  St 
Gottard,  the  nor  tb-eaft;  at  Laufanne,  the  north-weft  and  fouth- 
«veft§. 

Father  Cotte  has  given  us  the  refult  of  obfervations  made 
at  86  different  places  of  France  ||  ;  from  which  it  appears, 
that  along  the  whole  fouth  coad  of  that  kingdom  the  wind 
blows  mod  frequently  from  the  north ,  north-weft ,  and  north - 
eaft  ;  on  the  wed  coad,  from  the  weft,  fouth- weft,  and  north- 
weft  ;  and  on  the  north  coad,  from  the  fouth-weft.  That  in 
the  interior  parts  of  France  the  fouth-weft  wind  blows  mod 
frequently  in  18  places  ;  the  weft  wind  in  j  4  ;  the  north  in 
13  ;  the  fouth  in  6  :  the  north-eaft  in  4  ;  the  fouth-eaft  in  2  ; 
the  eajl  and  no- th  weft  each  of  them  in  one. —  On  the  wed 
coad  of  the  Netherlands,  as  far  north  as  Rotterdam,  the  pre¬ 
vailing  winds  are  probably  the  fouth-weft ,  at  lead  this  is  the 
cafe  at  Dunkirk  and  Rotterdam  J.  It  is  probable  alfo  that 
al  ng  the  red  of  this  coad,  from  the  Hague  to  Hamburgh, 
the  prevailing  winds  are  the  north-weft,  at  lead  thefe  winds 
are  mod  frequent  at  the  Hague  and  at  Franeker  §.  The 
prevailing  wind  at  Delft  is  the fouth-eaft ;  and  at  Breda  the 
north  and  the  eaft  J*. 

In  Germany  the  eaft  wind  is  mod  frequent  at  Gottingen, 
Munich,  Weiffemburg,  Duffeldorf,  Saganum,  Erford,  and 
at  Buda  in  Hungary  ;  the  fouth-eaft  at  Prague  and  Wirtz- 
burg  ;  the  norih-eaft  at  Ratifbone  ;  and  the  weft  at  Manheim 
and  Berlin  J. 

From  an  average  of  ten  years  of  the  regider  kept  by  or¬ 
der  of  the  Royal  Society,  it  appears,  that  at  London  the 
winds  blow  in  the  following  order^ 
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.It  appears,  from  the  fame  regider,  that  the  fouth-weft 
wind  bl  ws  at  an  average  more  frequently  than  any  other 
wind  during  every  month  of  the  year,  and  that  it  blows 
longed  in  July  and  Augud  ;  that  the  north  eaft  blows  mod 
con  dandy  during  January,  March,  April,  May,  and  June, 
and  mod  feidom  during  February,  July,  September,  and 
December  ;  and  that  the  north-weft  wind  blows  oftener  from 
November  to  March,  and  more  feidom  during  September 
and  O&ober  than  any  other  months.  The  fouth-weft  winds 
are  alio  mod  frequent  at  Bridol,  and  next  to  them  are  the* 
north-eaft  §. 

The  following  table  of  the  winds  at  Lancafter  has  been  lxvlp.^, 
drawn  up  from  afcregifter  kept  for  feven  years  at  that  placed:  H  Mamb. 

Trenf.  vol, 

w  inds.  Days. »v.  p.  234, 

South-ead  -  35; 

North  -  30 

North- wed  -  26 

Ead 


Winds. 

South-wed 

North-ead 

South 

Weft 


Days. 

92 

67 

51 

4* 
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The  following  table  is  an  abflraft  of  nine  years  obferva* 


tions  made  at  Dumfries  by  Mr  Copland  ft. 
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Winds. 
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Weft 

Eaft 

South-weft 


Days. 

82! 

69 

68 
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Winds. 
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South-ead 

North-eaft 


Days. 
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The  following  table  is  an  abdradt  of  feven  years  obferva¬ 
tions  made  by  Mr  Meek  at  Cambuflang  near  Glafgow  J  : 


Winds. 
South  weft 
North-weft 


Days. 
174 
140 


Winds 
North-eaft 
South-eaft 


T}jYc  dceountW 
*  '  of  Scotland, 
J  04  vol  v.  p, 

47  245« 


It  appears,  from  the  regider  from  which  this  table  was 
ext  rafted,  that  the  north-eaft  wind  blows  much  more  fre¬ 
quently  in  April,  May,  and  June,  and  the  fouth-weft  in 
July,  Augud,  and  September,  than  at  any  other  period. 
We  learn  from  the  Statiftical  Account  of  Scotland,  that  the 
fouth-weft  is  by  far  the  mod  frequent  wind  all  over  that  king¬ 
dom,  efpecially  on  the  weft  coad.  At  Saltcoats  in  Airfhire, 
for  inftance,  it  blows  three-fourth3  of  the  year ;  and  along 
the  whole  coaft  of  Murray,  on  the  north-eaft  fide  of  Scot¬ 
land,  it  blows  for  two-thirds  of  the  year.  Eaft  winds  are 
common  over  all  Great  Britain  during  April  and  May ;  but 
their  influence  is  felt  mod  feverely  on  the  caftern  coaft. 

The  following  table  exhibits  a  view  of  the  number  of 
days  during  which  the  wefterly  and  eafterly  winds  blow  in 
a  year  at  different  parts  of  the  ifland.  Under  the  term 
wefterly  are  included  the  north-weft,  weft,  fouth  weft,  and 
fouth  ;  the  term  eafterly  is  taken  in  the  lame  latitude. 
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In  Ireland  the  fouth-weft  and  weft  are  the  gjand  trade- 
winds.  blowing  mod  in  fummer,  autumn,  and  winter,  and 
lead  in  ipring."  The  north-eaft  blows  mod  in  fpring,  and 
nearly  double  to  what  it  does  in  autumn  and  winter.  The 

jtiift.cftbe  f0Uth-L  ft  and  north-wft  are  nearly  equal,  and  aie  moft  fre- 

W*  tber[*  ,  quent  after  the  fouth-wed  and  weft 

j^c* in  U  At  Copenhagen  the  prevailing  winds  are  the  eaft  and 
lTl‘  23  fouth-eaft  ;  at  Stockholm,  the  weft  and  north  || .  In  Ruflia, 
Jfirthof  from  an  average  or  a  regifter  of  16  years,  the  winds  blow 
jEur°ie.  from  November  to  April  in  the  following  order  : 

IJ  Lotte,  A 

Jour,  de  Wed.  N.  W.  Eaft.  S.  W.  South.  N.  E.  N 

^I79I*Days  45  2  6  23  22  20 

And  during  the  other  fix  months, 

Weft.  N.  W.  Eaft.  S,W.  South. 

Days  27  27  fJ9  24 

The  weft  wind  blows  during 
the  norths  weft  53  ;  the  fouth-weft 
During  fummer  it  is  calm  for  41 
•  Guthrie  on  for  21  *.  In  Norway  the  moft 
the  Climate  ftouth ,  the  fouth-wft ,  and  fouth-eaft 

fjJ  Rujjlf1-  T-1  J  _ - J*-  -til - 1~".  ..annwill 


Wind. 


19  14 


s.  E 

12 


22 


N.E.  N. 

15  32 

the  whole  year  72  days  5 
and  north  46  days  each, 
days,  and  during  winter 
frequent  winds  are  the 
The  wind  at  Bergen  is 
fouth-eaft ; 
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fouth  temperate  sane  from  the  north* weft,  changing,  how- 
ever,  frequently  to  all  points  of  the  compafs,  and  in  the  * 

north  temperate  zone  blowing  particularly  during  fpring 
from  the  north-eaft.  #  y  ,  aS  f 

As  to  the  velocity  of  the  v/ind,  its  variations  are  alvmd^^  ' 
infinite  ;  from  the  gentleft  breeze  to  the  hurricane,  which 
tears  up  trees  and  blows  down  houfes.  t  has  been  re¬ 
marked,  that  our  moft  violent  winds  take  place  when  nei¬ 
ther  the  heat  nor  the  cold  is  greateft ;  that  violent  winds 
generally  extend  over  a  great  tra<ft  of  country  ;  and  that 
they  are  accompanied  with  fudden  and  great  falls  in  the 
mercury  of  the  barometer.  1  he  wind  is  fometimes  very 
violent  at  a  diftance  from  the  earth,  while  it  is  quite  calm  at 
itsfurface.  On  one  occaiion  Lunardi  went  at  the  rate  of  70 
miles  an  hour  in  his  balloon,  though  it  was  quite  calm  at 
Edinburgh  when  he  afcended,  and  continued  io  during  his 
whole  voyage.  See  neumatics. 

For  the  inftrumeiits  invented  to  meaftre  the  velocity  of 
the  wind,  fee  Anemoscope  and  Anemometer. 
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Ruj/ia,  feldom  cjhe&ly  weft,  but  generally  fouth-weft  or 
tin. Tran/.  a  nortj1.we(tj  and  Specially  a  north-eaft  wind,  at 
known  there  *)\ 

From  the  whole  of  thefe  fa£s,  it  appears  that  the  moft 
frequent  winds  011  the  fouth  coafts  of  Europe  are  the  north, 
the  north-eaft,  and  north-weft  ;  and  on  the  weftern  coaft, 
the  fouth-weft  :  that  in  the  interior  parts  which  lie  moft 
contiguous  to  the  Atlantic  Ocean,  louth-wcft  winds  are 
alfo  moft  frequent ;  but  that  eafterly  winds  prevail  in  Ger¬ 
many.  Wefterly  winds  are  alfo  mcii  frequent  on  the  north- 
eaft  coft  of  Afia. 

It  is  probable  that  the  winds  are  more  conftant  in  the 
the  South  fouth  temperate  zone,  which  is  in  a  great  meafure  co¬ 
vered  with  water,  than  in  the  north  temperate  zone,  where 
their  direction  muft  be  frequently  interrupted  and  altered 
by  mountains  and  other  caufes. 

M.  de  la  Bailie,  who  was  fent  thither  by  the  French  king 
to  make  aftronomical  obfervations,  informs  us,  that  at  the 
Cape  of  Good  Hope  the  main  winds  are  the  fouth-eaft  and 
north-weft ;  that  other  winds  feldom  laft  longer  than  a  few 
hours  ;  and  that  the  eaft  and  north-eaft  winds  blow  very  fel¬ 
dom.  The  fouth-eaft  v/ind  blows  in  moft  months  of  the 

Me'eor  year>  but  from  °^ober  t0  APnl  >  tbe  n°rih~™fft 

TablesZ'tke prevails  during  the  other  fix  mouths,  bringing  along  with 
end  f  Pi i-  it  rain,  and  tempefts,  and  hurricanes.  Between  the  Cape 
lip  s  and  0f  Good  Hope  and  New  Holland  the  winds  are  commonly 
Whites  vvefterly,  and  blow  in  the  following  order  ;  north-weft,  fouth- 
,6  weft,  weft,  north  J. 

Of  the  In  the  great  South  Sea.  from  latitude  30°  to  40°  fouth. 

South  Sea.  the fouth-eaft  trade-wind  blows  moft  frequently,  efpecially 
when  the  fun  approaches  the  tropic  of  Capricorn  ;  the  wind 
next  to  it  in  frequency  is  the  north-weft,  and  next  to  that  i3 
the  fouth-weft .  From  fouth  latitude  40°  to  50  the  pre¬ 
vailing  wind  is  the  north-weft,  and  next  the  fouth-weft . 
From  50°  to  60°  the  moft  frequent  wind  is  alfo  the  north 
wft ,  and  next  to  it  is  the  weft  *. 

Thus  it  appears  that  the  tiade- winds  (ometimes  extend 
farther  into  the  fouth  temperate  zone  than  their  uiual  limits, 
particularly  during  fummer  ;  that  beyond  their  influence 
the  winds  are  commonly  wefterly,  and  that  they  blow  in  the 
following  order  :  north-weft,  fouth-weft,  weft . 

General  ob-  Thus" have  we  finished  the  hiftory  of  the  dire&ion  of  the 
fcrvatious.  winds.  Ip  the  torrid  zone  they  blow  conitantly  from  the 
north-eaft  on  the  north  fide  of  the  equator,  and  from  the 
fouth-eaft  on  the  fouth. fide  of  it.  In  the  north  temperate 
zone  they  blow  moft  frequently  from  the  fouth-weft;  in  the 
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Theory  of  the  Winds . 

*y 

The  atmofphere  is  a  fluid  furrounding  the  earth,  and  ex- The  atmo- 
tending  to  an  unknown  height.  Now  all  fluids  tend  invagO^  a 
riably  to  a  level :  if  a  quantity  of  water  be  taken  out  or  any 
part  of  a  vefTel,  the  furrounding  water  will  immediately  flow 
in  to  fupply  its  place,  and  the  furface  will  become  level  as 
before  ;  or  if  an  additional  quantity  of  water  be  poured  into 
any  part  of  the  veffel,  it  will  not  remain  there,  but  diffufe 
itfelf  equally  over  the  whole.  Such  exactly  would  be  the 
cafe  with  the  atmofphere.  Whatever  therefore  deftroys  the 
equilibrium  of  this  fluid,  either  by  increafing  or  dimmifhing 
its  bulk  in  any  particular  place,  muft  at  the  fame  time  ocea- 
fion  a  wind.  4  3° 

Air,  befides  its  qualities  in  common  with  other  fluids,  is  Capable  of 
alfo  capable  of  being  dilated  and  comprefted.  Suppofe 
vefTel  filled  with  air:  if  half  the  quantity  which  it  con-gon  p 
tains  be  drawn  out  by  means  of  an  air-pump,  the  remainder 
will  ftill  fill  the  vefTel  completely  ;  or  ft  twice  or  three  times 
the  original  quamtity  be  forced  in  by  a  condenfer,  the  vefTel 
will  ft  ill  be  capable  of  holding  it. 

Rarefied  air  is  lighter,  and  condenfed  air  heavier,  than 
common  air.  When  fluids  of  unequal  fpccific  gravities  are 
mixed  together,  the  heavier  always  defeend,  and  the  lighter 
alcend.  Weie  quickfilver,  water,  and  oil,  thrown  into  the 
fame  vefTel  together,  the  quickfilver  would  uniformly  occu¬ 
py  the  bottom,  the  water  the  middle,  and  the  oil  the  top. 

Were  water  to  be  thrown  into  a  vefTel  ot  oil,  it  would  im¬ 
mediately  defeend,  becaufe  it  is  heavier  than  oil.  Exa&ly 
the  fame  tiling  takes  place  in  the  atmofphere.  Were  a 
quantity  of  air,  for  inllance,  to  be  fuddenly  condenied  at 
a  diftance  from  the  furface  ot  the  earth,  being  now  heavier 
than  before,  it  would  defeend  till  it  came  to  air  of  it0  own 
denfity ;  or,  were  a  portion  of  the  atmofphere  at  the  iur- 
lace  of  the  earth  to  be  fuddenly  rarefied,  being  now  lighter 
than  the  furrounding  air,  it  would  immediately  afeend.  31 

If  a  bladder  half  filled  with  air  be  expofed  to  the  heat  of  By  hea* 
a  fire,  the  air  within  will  foomexpard,  and  diftend  the  blad*an  co 
der ;  if  it  be  now  removed  to  a  cold  place,  it  will  foon  be¬ 
come  flaccid  as  before.  This  (hows  that  heat  rarefies  and 
that  cold  condenfes  air.  The  furface  of  the  torrid  zone  is 
much  more  heated  by  the  rays  of  the  fun  than  the  frozen 
or  temperate  zones,  becaule  the  rays  fall  upon  itiruchmorc 
perpendicularly  This  heat  is  commurficated  to  the  air 
near  the  lnrface  of  the  torrid  zone,  which  being  thereby  ra¬ 
refied,  afeends  ;  and  its  place  is  lupplied  by  colder  air,  which 
rufhes  in  from  the  north  and  fouth.  3s 

The  diurnal  motion  of  the  earth  is  greateft  at  the  equa-The  heat  of- 
tor,  and  diminifhes  gradually  as  we  approach  the  poles,  where  the  funs 
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it  ceafes  altogether.  Every  fpot  of  the  earth’s  Airfare  at 
v  W  the  equator  moves  at  the  rate  of  15  geographical  miles  in  a 
minute  ;  at  the  40°  of  latitude,  it  moves  at  about  t  i£  miles 
in  a  minute  ;  and  at  the  30^,  at  nearly  13  miles.  The  at- 
mofphere,  by  moving  continually  round  along  with  the 
earth,  has  acquired  the  fame  degree  of  motion;  fo  that  thefe 
part<s  of  it  which  are  above  the  equator  move  fafter  than 
thofe  which  are  at  a  diftance.  Were  a  portion  of  the  atmo* 
fphere  to  be  tranfported  in  an  inftant  from  latitude  30°  to 
,  the  equator,  it  would  not  immediately  acquire  the  velocity 

of  the  equator;  the  eminences  of  the  earth  therefore  would 
hrike  again  ft  it,  and  it  would  affume  the  appearance  of  an  ealt 
wind.  1  his  is  the  cafe  in  a  fmaller  degree  with  the  air  that 
flows  towards  the  equator,  to  Amply  the  place  of  the  rarefied 
air  which  is  continually  afeendiner:  and  this,  when  com¬ 
bined  with  its  real  motion  from  the  north  and  fouth,  muft 
caufe.it  to  affume  the  appearance  of  a  north  eafterly  wind  on 
33  this  fide  the  equator,  and  of  a  fouth- eafierly  beyond  it. 

The  earth’s  The  motion  well  wards  occafioncd  hv  this  difference  in  ce- 
^•uHalmo-lerity  alone  would  not  be  great;  but  it  is  farther  increafed  by 
another  circumftance.  Since  the  rarefaction  of  the  air  in  the 
torrid  zone  is  owing  to  the  heat  derived  from  the  contiguous 
earth,  and  fince  this  heat  is  owing  to  the  perpendicular  rays 
of  the  fun,  thofe  parts  muft  be  hotteft  where  the  fun  is  ac¬ 
tually  vertical,  and  confidently  the  air  over  them  muft  be 
moft  rarefied  ;  the  contiguous  parts  of  the  atmofphere  will 
therefore  be  drawn  moft  forcibly  to  that  particular  foot. 

Now  fince  the  diurnal  motion  of  the  fun  is  from  eaft  to  weft, 
this  hotteft  fpot  will  be  continually  fhiftfng  weftwards,  and 
this  will  occafion  a  current  of  the  atmofphere  in  that  direc¬ 
tion.  That  this  caufe  really  operates,  appears  from  a  cir- 
eumftance  already  mentioned ;  when  the  fun  approaches  ei¬ 
ther  of  the  tropics,  the  trade-wind  on  the  fame  fide  of  the 
equator  affumes  a  more  eafterly  direction,  evidently  from 
the  caufe  here  mentioned;  while  the  oopofite  trade-wind,  be¬ 
ing  deprived  of  this  additional  impulfe,  blows  in  a  direction 
more  perpendicular  to  the  equator. 

The  wefterly  direction  of  the  trade-winds  is  ftill  farther 
increafed  by  another  caufe.  Since  the  attraction  of  the  fun 
and  moon  produces  fo  remarkable  an  effeCl  upon  the  ocean, 
we  cannot  but  fuppofe  that  an  effeCl  equally  great  at  leaft  is 
produced  upon  the  atmofphere.  Indeed  as  the  atmofphere  is 
nearer  the  moon  than  the  fca  is,  the  effeCl  produced  by  at¬ 
traction  upon  it  ought  to  be  greater.  When  we  add  to  this 
the  elafticity  of  the  air,  or  that  difpofition  which  it  has  to 
dilate  itlelf  when  freed  from  any  of  its  preffure,  we  cannot 
but  conclude  that  the  tides  in  the  atmofphere  are  confider- 
able.  Now  fince  the  apparent  diurnal  motion  of  the  moon 
is  from  eaft  to  weft,  the  tides  muft  follow  it  in  the  fame 
manner,  and  confequently  produce  a  conftant  motion  in 
the  atmofphere  from  eaft  to  weft.  This  reafoning  is  con¬ 
firmed  by  the  observations  of  feveral  philofophers,  particu- 
§  Journal  larly  of  M.  Caffan  that  in  the  torrid  zone  the  barome- 
*  Phftque,  ter  is  always  two-thirds  of  a  line  higher  twice  every  24 
jifnl  179°*  hours  than  during  the  reft  of  the  day;  and  that  the  time 
of  this  rife  always  correfponds  with  the  tides  of  the  fea  ;  a 
proof  that  it  proceeds  from  the  fame  caufe. 

All  thefe  different  caufes  probably  combine  in  the  pro¬ 
duction  of  the  trade-winds ;  and  from  their  being  fometimes 
united,  and  fometimes  diftinCl  or  oppolite,  arife  all  thofe 
little  irregularities  which  take  place  in  the  direction  and 
force  of  the  trade-winds. 

Since  the  great  caufe  of  thefe  winds  is  the  rarefaCtion  of 
the  atmofphere  by  the  heat  of  the  fun,  its  afeenfion,  and 
the  confequent  ruffling  in  of  colder  air  from  the  north  and 
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fouth,  the  internal  boundary  of  the  trade-winds  mull  be  thnt 
parallel  of  the  torrid  zone  which  is  hotteft,  becaufe  there  ’ 
the  afeenfion  of  the  rarefied  air  muft  take  place.  Now  fince 
the  fun  does  not  remain  flationary,  but  is  conftsntly  ftiift-mtlM 
ing  from  one  tropic  to  the  other,  we  ought  naturally  to  ex-of  which  ] 
peCl  that  this  boundary  would  vary  together  with  its  exci¬ 
ting  caufe  ;  that  therefore  when  the  fun  is  perpendicular  to 
the  tropic  of  Cancer,  the  north  eaft  trade-winds  would  ex¬ 
tend  no  farther  fouth  than  north  latitude  2 3,5°  ;  that  the 
fouth-eaft  wind  would  extend  as  far  north  ;  and  that  when 
the  fun  was  in  the  tropic  of  Capricorn,  the  very  contrary 
would  take  place.  We  have  feen,  'however,  that  though 
this  boundary  be  fubjeCl  to  confiderable  changes  from  this 
very  caufe,  it  may  in  general  be  conlidered  as  fixed  between 
the  fecond  and  firth  degrees  of  north  latitude. 

Though  the  fun  be  perpendicular  to  each  of  the  tropics  rs  theV 
during  part  of  the  year,  he  is  for  one  half  of  it  at  a  confi-  rallel  of 
derable  diftance  ;  fo  that  the  heat  which  they  acquire  while  Sieatcft 
he  is  prefent  is  more  than  loft  during  his  abfence.  Butmeau  heat> 
the  fun  is  perpendicular  to  the  equator  twice  in  a  year, 
and  never  farther  diftant  from  it  than  23^-°  ;  being  there¬ 
fore  twice  every  year  as  much  heated,  and  never  to  much 
cooled,  as  the  tropics,  its  mean  heat  muft  be  greater,  and 
the  atmofphere  in  confequence  generally  moft  raiefied  at 
that  place.  Why  then,  it  will  ke  afked,  is  not  the  equator 
the  boundary  of  the  two  trade-winds?  To  fpeak  more  ac¬ 
curately  than  we  have  hitherto  done,  the  internal  limit  of  thefe 
winds  muft  be  that  parallel  where  the  mean  heat  of  the 
earth  is  greateft.  This  would  be  the  equator,  were  it  not 
for  a  reafon  which  fhall  now  be  explained. 

It  has  been  ill  own  by  aftronomers,  that  the  orbit  of  the  Which  is 
earth  is  an  ellipiis,  and  that  the  fun  is  placed  in  one  of  theonthe 
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ftraight  line  perpendicular  to  the  tranfverfe  axis,  and  paffing ^ 
through  the  centre  of  the  fun,  one  of  thefe  parts  would  be  °F  * 
lefs  than  the  other ;  ;  nd  the  earth,  during  its  paffage  through 
this  fmaller  part  of  its  orbit,  would  conftantly  be  nearer  the 
fun  than  while  it  moved  through  the  other  portion.  The 
celerity  of  the  earth’s  motion  in  any  part  of  its  orbit  is  al¬ 
ways  proportioned  to  its  diftance  from  the  fun  ;  the  nearer 
it  is  to  the  fun,  it  moves  the  fafter;  the  farther  diftant,  the 
flower.  The  earth  paffes  over  the  fmaller  portion  of  its  or¬ 
bit  during  our  winter  ;  which  muft  therefore  be  fhorter  than 
our  fummer,  both  on  account  of  this  part  of  the  orbit  being 
fmaller  than  the  other,  and  on  account  of  the  increafed  ce¬ 
lerity  of  the  earth’s  motion.  The  difference,  according  to 
Caffini,  is  7  days,  23  hours,  and  53  minutes.  While  it  is 
winter  in  the  northern,  it  is  fummer  in  the  fouthern,  hemi-  30 
fphere  ;  wherefore  the  fummer  in  the  fouthern  hemifphere  Bccaufe  tIl{ 
muft  be  juft  as  much  fhorter  than  the  winter  as  our  winter^.e^^eat 
is  fhorter  than  our  fummer.  The  difference  therefore  be-noith  be¬ 
tween  the  length  of  the  fummer  in  the  two  hemifpheres  ismifpherc 
almofl  16  days.  The  fummer  in  the  northern  hemifphere*5 
confifts  of  days,  while  in  the  fouthern  it  confifts  only 
of  I74t«  They  are  to  one  another  nearly  in  the  proportion 
of  14  to  12,8  ;  and  the  heat  of  the  two  hemifpheres  may 
probably  have  nearly  the  fame  proportion,  to  one  another 
The  internal  limit  of  the  trade-winds  ought  to  be  that  pa¬ 
rallel  where  the  mean  heat  of  the  globe  is  greateft  :  this 
would  be  the  equator,  if  both  hemifpheres  were  equally  hot; 
but  fince  the  northern  hemifphere  is  the  hotteft,  that  pa¬ 
rallel  ought  to  be  fituated  fomewhere  in  it  ;  and  fince  the 
difference  between  the  heat  of  two  henfifpheres  is  not 
great,  the  parallel  ought  not  to  be  far  diftant  from  the  equa¬ 
tor  (a). 

The 


(a)  This  parallel  could  be  determined  by  calculation,  provided  the  mean  heat  of  both  the  fegments  into  which  it  di¬ 
vides 
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The  trade^vlnd  would  blow  regularly  round  the  whole  globe 
if  the  torrid  zone  were  all  covered  with  water.  If  the  In¬ 
dian  Ocean  were  not  bounded  by  land  on  the  north,  it  would 
blow  there  in  the  fame  manner  as  it  does  in  the  Atlantic 
and  Pacific  Oeeans.  The  rays  of  light  pafs  through  a  tranf- 
parent  body  without  eommunicatin  t  any,  or  at  lead  but^a 
•fmall  degree  of  heat.  If  a  pieee  of  wood  be  inclofed  in 
u  glafs  veffel,  and  the  foeus  of  a  burning  glafs  directed  upon 
it,  the  wood  will  be  burnt  to  afhes,  while  the  glafs  through 
which  all  the  rays  patted  is  not  even  heated.  When  an 
opaque  body  is  expoied  to  the  fun’s  rays,  it  is  heated  in  pro¬ 
portion  to  its  opacity.  If  the  bulb  of  a  thei  mometer  be  ex- 
pofed  to  the  fun,  the  quickfilver  will  not  rife  fo  high  as  it 
would  do  if  this  bulb  were  painted  black.  Land  is  much 
more  opaque  than  water  ;  it  becomes  therefore  niueh  warmer 
when  both  are  equally  expofed  to  the  influence  of  the  fun. 
Tor  this  reafon,  when  the  fun  approaches  the  tropic  of 
Cancer,  Tndia,  China,  and  the  adjacent  countries,  become 
much  hotter  than  the  ocean  which  wafhes  their  fouthern 
coafls.  The  air  over  them  beeomes  rarefied,  and  afcends, 
while  colder  air  rufhes  in  from  the  Indian  Ocean  to  fup- 
ply  its  place.  As  this  current  eft  air  moves  from  the  equa¬ 
tor  northward,  it  muft,  for  a  reafon  already  explained,  af 
fume  the  appearaneeof  a  fouth-weft  wind  ;  and  this  tenden¬ 
cy  eaftward  is  increafed  by  the  fituation  of  the  countries  to 
whieh  it  flows.  This  is  the  caufe  of  the  fouth-weft  mon- 
foon,  which  blows  during  fummer  in  the  northern  parts  of 
the  Indian  Ocean.  Between  Borneo  and  the  coaft  of  .China 
its  direction  is  almoft  due  north,  becaufe  the  country  to 
which  the  current  is  dire&ed  lies  rather- toXhe  weft  of  north; 
a  cireumftance  whieh  countera&s  its  greater  velocity. 

In  winter,  when  the  fun  is  on  the  fonth  fide  of  the  equator, 
thefe  countries  become  cool,  and  the  north-eaft  trade-wind 
refumes  its  courfe,  which,  had  it  not  been  for  the  inter¬ 
ference  of  thefe  countries,  would  have  continued  the  whole 
year. 

As  the  fun  approaches  the  tropic  of  Capricorn,  it  becomes 
almoft  perpendicular  to  New  Holland  :  that  continent  is 
heated  in  its  turn,  the  air  over  it  is  rarefied,  and  colder  air 
ru flies  in  from  the  north  and  weft  to  fupply  its  place.  This 
is  the  caufe  of  the  north-weft  monfoon,  which  blows  from 
October  to  April,  from  the  third  to  the  tenth  degree  of 
fouth  latitude.  Near  Sumatra  its  dire&ion  is  regulated  by 
the  eoaft  :  this  is  the  cafe  alfo  between  Africa  and  Mada- 
gafear. 

The  fame  caufe  which  oceafions  the  monfoons,  gives  rife 
to  the  winds  whieh  blow  on  the  weft  coafts  of  Africa  and 
Ameiiea.  The  air  above  the  land  is  hotter  and  rarer,  and 
confequently  lighter  than  the  air  above  the  fea ;  the  fea  air 
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therefore  flows  in,  and  forces  the  lighter  land  atmofphere  to ,  wirA  , 
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The  fame  thing  will  account  for  the  phenomena  ot  the  AnA  0c  tjl€ 
fea  and  land  breezes.  During  the  day,  the  cool  air  of  the  fea  and 
fea,  loaded  with  vapours,  flows  in  upon  the  land,  and  takes 
the  place  of  the  rarefied  land  air.  As  the  fun  declines,  the  ieeZvS’ 
rarefaction  of  the  land  air  is  diminiftied  :  thus  an  equili¬ 
brium  is  reftored.  As  the  fea  is  not  fo  much  heated  du¬ 
ring  the  day  as  the  land,  neither  is  it  fo  much  cooled  du¬ 
ring  the  night ;  becaufe  it  is  eonftantly  expoiing  a  new  fur- 
f^ce  to  the"  atmofphere.  As  the  night  approaches,  there¬ 
fore,  the  cooler  and  denfer  air  of  the  hills  (for  where  there 
are  no  hills  there  are  no  fea  and  land  breezes)  falls  down 
upon  the  plains,  and  prefling  upon  the  now  comparatively 
lighter  air  of  the  lea,  caufes  the  land-breeze. 

The  rarefied  air  which  afcends  between  the  fecond  and 
fifth  degrees  of  north  latitude,  has  been  fhown  to  be  the 
principal  caufe  of  the  trade-winds.  As  this  air  afcends,  it  >  4* 
muft  become  gradually  colder,  and  confequently  heavier  ;  Air  arc«^ 
it  would  theiefore  defeend  again  if  it  were  not  buoyed  upTorj^d 
by  the  conftant  afeent  of  new  rarefied  air.  It  muft  there-  zor.c> 
fore  fpread  itfelf  to  the  north  and  fonth,  and  gradually  mix 
in  its  pattage  with  the  lower  air;  and  the  greater  pait  of  it 
probably  does  not  reaeh  far  beyond  the  30°,  which  is  the 
external  limit  of  the  trade-wind.  Thus  there  is  a  conftant 
circulation  of  the  atmofphere  in  the  torrid  zone  ;  it  afcends 
near  the  equator,  diftules  itielf  toward  the  north  and  fouth, 
defeends  gradually  as  it  approaches  the  3°°>  2nd  returning 
again  towards  the  equator,  performs  the  fame  circuit.  It 
has  been  the  opinion  of  the  greater  part  of  thofe  who  have 
conlidered  this  iubjeft,  that  the  whole  of  the  rarefied  air 
which  afcends  near  the  equator,  advances  towards  the  poles 
and  defeends  there.  But  if  this  were  the  cafe,  a  conftant 
wind  would  blow  from  both  poles  towards  the  equator,  the 
trade-winds  would  extend  over  the  whole  earth  ;  for  other- 
wife  the  afeent  of  air  in  the  torrid  zone  would  very  foon 
ceafe.  A  little  reflection  muft  convince  us  that  it  cannot 
be  true  :  rarefied  air  differs  nothing  from  the  eommon  air 
exeept  in  containing  a  greater  quantity  of  heat.  As  it  a- 
feends,  it  gradually  lofes  this  fuperfluous  heat.  What  then 
fhould  hinder  it  from  defending,  and  mixing  with  the  at¬ 
mofphere  below  ?  That  there  is  a  cogftant  current  of  fu- 
perior  air,  however,  towards  the  poles,  cannot  be  doubted 
but  it  conlifts  principally  of  hydrogen  gas.  We  (hall  im¬ 
mediately  attempt  to  aflign  the  reafon  why  its  accumulation 
at  the  pole  is  not  always  attended  with  a  north  wind. .  An/movca 
If  the  attradion  of  the  moon  and  the  diurnal  motion  ofwcUward> 
the  fun  have  any  effed  upon  the  atmofphere,  and  that  they 
have  iome  effed  can  hardly  be  difputed,  theie  muft  be  a 
c  R  real 


vides  the  globe  were  known.  Let  the  radius  of  this  globe  be  =  r,  the  circumference  of  a  great  circle  =  6,  and  con. 
fequently  tkearc  of  a  great  circle  =3,  and  the  foM  contents  of  a  hemifpheie  =  2.  Since  the  internal  limit  of  the 
trade-winds  is  not  far  diftant  from  the  equator,  we  may  confider  that  portion  of  the  fphere  intercepted  between  it  and 
the  equator  as  a  cylinder,  the  bafe  of  which  is  the  equator,  and  its  height  the  arc  intercepted  between  the  equa  or  an 
the  internal  limit  of  the  trade-winds.  Let  this  arc  be  „  and  confequently  the  cylinder -itfelf  =  3 !*, -equal  to  the  excefs 
of  the  fouthern  fegmtnt  into  which  this  internal  limit  divides  the  globe  above  the  noithern.  Let  the  heat  ofjhe  north- 
ern  fegment  be  and  that  of  the  fouthern  =*.  The  fouthern  fegment  is  =  a  +  3  *.  the  northern  2- 3  x. 

Now  let  us  fupppofe  that  the  bulk  of  each  fegment  is  reciprocally  as  its  heat,  and  we  (hall  have  tins  formula,  »  +  3  *  * 

2  —  3x::n:s.  Wherefore  Now  if  we  fuppofe  n  -  14,  and  1-  12.S,  J„  +  3S  19  =  80,4. 

To  reduce  this  value  of  *  t'o  degrees,  we  muft  multiply  it  by  60,  f.nee  a  great  circle  was  made  =  6  :  it  gives  1®  48' 

27'  as  the  internal  limit  of  the  trade-wind.  This  is  too  fmall  by  2°  1 1'  33"-  J*lue  wh'<*  WCf 

that  of  the  fine  of  the  arc  intercepted  between  the  equator  and  the  internal  limit  ,  the  arc  itfel  wo 

greater  :  befides,  the  proportion  between  the  heat  of  the  two  feoments  is  an  affumed  quantity,  and  mat  probably  be 

greater  than  their  difference  in  bulk  :  and  one  reafon  for  this  may  be,  the  great  proportion  of  land  in  the  northern  compa- 

red  with  the  fouthern  fegmeut.  See  the  Journal  dc  Pkyfique ,  Mai  1 79 1  * 
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real  motion  of  the  air  weft  wards  within  the  limits  of  the 
f  trade-winds.  When  this  body  of  air  reaches  America,  its 
Ard4nrikes^arther  Paflage  weftwards  is  ftopt  by  the  mountains  which 
again  ft  the  extend  from  one  extremity  of  that  continent  to  the  other. 
American  From  the  momentum  of  this  air,  v/hen  it  ftrikes  againtt  the 
mountains  0f  thefe  mountains,  and  from  its  elafticity,  it  mini  ac¬ 
quire  from  them  a  confiderable  velocity,  in  a  direction  con¬ 
trary  to  the  firft,  and  would  therefore  return  eastwards  a- 
gain  if  this  were  not  prevented  by  the  trade-winds.  It 
mu  ft  therefore  rufh  forwards  in  that  direction  where  it 
meets  with  the  leaft  reiiftance ;  that  is,  towards  the  north 
ai  d  fouth.  As  air  is  nearly  a  perfectly  elaftic  body,  when 
it  ftrikes  againft  the  ftdes  of  the  American  mountains  its 
velocity  will  not  be  perceptibly  diminiihed,  though  its  di¬ 
rection  be  changed.  Continuing,  therefore,  to  move  with 
the  velocity  of  the  equator,  when  it  arrives  at  the  tempe- 
45  rate  zones  it  will  aflame  the  appearance  of  a  north* eaft  or 
cafions  our  ^out^'ea^  wnkl^  To  this  is  to  be  aferibed  the  frequency 
fuut’h-w eft  of  fouth-wtft  winds  over  the  Atlantic  Ocean  and  wefteru 
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parts  of  Europe.  Whether  thefe  winds  are  equally  fre¬ 
quent  in  the  Northern  Pacific  Ocean,  we  have  not  been  able 
to  afeertain  ;  but  it  is  probable  that  the  mountains  in  Afia 
produce  the  fame  effeCt  as  thofe  in  America. 

It  ia  not  impoftible  that  another  circumftance  may  alfo 
contribute  to  the  production  of  thefe  winds.  In  the  article 
Weather,  we  endeavoured  to  prove  that  the  annual  eva¬ 
poration  exceeds  confiderably  the  quantity  of  rain  which 
falls;  and  found  reafoa  to  conclude,  therefore,  that  part  of 
the  evaporated  water  was  decompounded  in  the  atmofpliere. 
In  that  cafe,  the  oxygen,  which  is  rather  heavier  than  com¬ 
mon  air,  would  mix  with  the  atmofphere  ;  but  the  hydro¬ 
gen  (a  cubic  foot  of  which  weighs  only  41.41  grains, 
while  a  cubic  foot  of  oxygen  weighs  593.32  grains)  would 
afeend  to  the  higher  regions  of  the  atmofphere. 

By  what  means  this  decompofition  is  accomplifhed  (if  it 
takes  place  at  all)  we  cannot  tell.  There  are  probably  a 
thou  fan  d  caufes  in  nature  of  which  we  are  entirely  ignorant. 
Whether  heat  and  light,  when  long  applied  to  vapours,  may 
not  be  able  to  decompound  them,  by  uniting  with  the  hy-. 
drogen,  which  feems  to  have  a  greater  attraction  for  heat 
than  oxygen,  has  ;  or  whether  the  electrical  fluid  may  not 
be  capable  of  producing  this  efteCt — are  queftions  which  fu¬ 
ture  obfervatious  and  experiments  muft  determine.  Dr 
Franklin  filled  a  glafs  tube  with  water,  and  paffed  an  elec¬ 
trical  (hock  through  it ;  the  tube  was  broken  in  pieces,  and 
the  whole  water  difappeared.  He  repeated  the  experiment 
with  ink  in  (lead  of  water,  and  placed  the  tube  upon  white 
paper  :  the  fame  effeCts  followed  ;  and  the  ink,  though,  it 
diiappeared  completely,  left  no  ltain  on  the  paper.  Whether 
the  water  in  thefe  cafes  was  decompofed  or  not,  it  is  impof- 
fible  to  fay  ;  but  the  fuppofition  that  it  was,  is  not  impro¬ 
bable.  An  experiment  might  eafily  be  contrived  to  deter¬ 
mine  the  point. 

This  decompofition  would  account  for  the  frequency  of 
fouth- weft  winds,  particularly  in  fummer ;  for  thus  new  air 
is  furniftied  to  fupply  the  place  of  that  which  is  forced 
northwards  by  the  caufes  already  explained.  Perhaps  it 
may  be  a  confirmation  of  this  corjeCture,  that  the  fouth- 
vveft  winds  generally  extend  over  a  greater  traCt  of  country 
than  moft  other  winds  which  blow  in  the  temperate  zones* 
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What  has  been  faid  of  fouth- weft  winds,  holds  equally  with  Wiml 
regard  to  north-weft  winds  in  the  fouth  temperate  zone. 

After  fouth-wril  winds  have  blown  forfome  time,  a  great  ArA7 
quantity  of  air  will  be  accumulated  at  the  pole,  at  leaft  ifmuhfe 
they  extend  over  all  the  northern  hemifphere- :  and  it  ap-  at  the  ^ 
pears  from,  comparing  the  tables  kept  by  foine  of  our  late 
navigators  in  the  Northern  Pacific  Ocean  with  fimilar  tables 
kept  in  this  if! and,  that  this  is  fome times  the  cafe  fo  far  as 
relates  to  the  Atlantic  and  Pacific  Oceans.  When  this  ac¬ 
cumulation  becomes  great,  it  muft,  from  the  nature  of  fluids, 
and  from  the  elaflieity  of  air,  prefs  with  a  confiderable  and 
increaiing  force  on  the  advancing  air  •  fo  that  in  time  it 
becomes  ftronger  than  the  fouth- weft  wind.  This  will  oc- Produce* 
cafton  at  firft  a  calm,  and  afterwards  a  north  wind  ;  which  north-call 
will  become  gradually  eafterly  as  it  advances  fouthwards,wilKis* 
from  its  not  afluming  immediately  the  velocity  of  the  earth. 

The  mafs  of  the  atmofphere  will  be  increafed  in  all  thofe 
places  over  which  this  north-eaft  wind  blows :  this  is  con- 
firmed  by  the  almofl  conftant  rife  of  the  barometer  during 
a  north-eaft  wind. 

Whatever  tends  to  increafe  the  bulk  of  the  atmofphere 
near  the  pole,  ninft  tend  alfo  to  increafe  the  frequency  of 
north-eaft  winds  ;  and  if  there  be  any  feafon  when  this  in¬ 
creafe  takes  place  more  particularly,  that  feafon  wffi  be 
moft  liable  to  thefe  winds.  During  winter  the  northern 
parts  of  Europe  are  covered  with  fnow*,  which  is  melted  in 
the  beginning  of  fummer,  when  the  heat  of  the  fun  becomes 
more  powerful.  Great  quantities  of  vapour  are  during  that 
time  railed,  which  will  augment  both  the  bulk  and  weight 
of  the  atmofphere  ;  efpecially  if  the  conjecture  about  the 
converfion  of  vapour  into  air  has  any  foundation.  Hence 
north-eaft  winds  are  moft  prevalent  during  May  and  June  (b). 

But  it  will  be  faid,  if  this. hypothecs  were  true,  the  fouth- 
weft  and  north-eaft  winds  ought  to  blow  alternately,  and 
continue  each  of  them  for  a  Sated  time  ;  whereas  the  fouth- 
weft  wind  blows  fometimes  longer  and  fometimes  fhorter, 
neither  is  it  always  followed  by  a  north-eaft  wind. 

If  the  conjecture  about  the  decompofition  of  vapour  in 
the  torrid  zone  be  true,  the  hydrogen  which  formed  a  part 
of  it  v/ill  afeend  from  its  light nefs,  and  form  a  ftratuni 
above  the  atmofpherical  air,  and  gradually  extend  itfelf, 
as  additional  hydrogen  rifts,  towards  the  north  and' fouth, 
till  at  laft  it  reaches  the  poles.  The  lightnefs  of  hydrogen 
is  owing  to  the  great  quantity  of  heat  which  it  contains  :  4$ 

as  it  approaches  the  poles  it  muft  lofe  a  great  part  of  this  D?comP?* 
heat,  and  may  in  confequence  become  heavy  enough  to  mix 
with  the  atmofphere  below.  Oxygen  makes  a  part  of  thepoie,  1 1 
atmofphere ;  and  its  proportion  near  the  poles  may  fome¬ 
times  be  greater  than  ordinary,  on  account  of  the  additional 
quantity  brought  thither  from  the  torrid  zone.  Mr  Ca- 
vendifh  mixed  oxygen  and  hydrogen  together  in  a  glafs  jar; 
and  upon  making  an  eleCtrical  fpark  pa fs  through  them,* 
they  immediately  combined,  and  formed  water- 

That  there  is  eleCtric  matter  at  the  poles,  cannot  be 
doubted.  The  Abbe  Chappe  informs  us,  that  he  faw  thun¬ 
der  and  lightning  much  more  frequently  at  Toboliki  and 
other  parts -of  Siberia  than  in  any  other  part  of  the  world. 

In  the  north  of  Europe  the  air,  during  very  cold  weather, 
is  exceedingly  eleCtric  :  fparks  can  be  drawn  from  a  per- 
fou’s  hands  and  face,  by  combing  his  hair,  or  even  pow¬ 
dering 


(  k)  The  frequency  of  north-eaft  winds  during  thefe  months  is  the  greatefl  defeCt  In  the  climate  of  Scotland,  and  is 
felt  indeed  feverely  over  all  Great  Britain.  In  the  united  dates  of  America,  thefe  winds  keep  pace  with  the  clearing  of 
the  land.  Some  time  ago,  in  Virginia,  they  did  not  reach  farther  than  Williamfburgh ;  now  they  reach  to  Richmond,* 
which  is  fituated  confiderably  farther  weft,  and  are  even  beginning  to  be  felt  ftill  farther  within  the  country  *.  Mighty^  state 
it  not  be  pofiible  then  to  prevent  the  frequency  of  thefe  winds  in  this  country,  by  planting  trees  along  the  whole  eaft>/  FirgM* 
coaft  ?  It  is  a  pity  that  the  experiment  were  not  tried ;  were  it  to  fucceed,  it  would  very  materially  improve  the  climate.  P-  uS* 
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daring  him  with  a  puff,  iEpinus  was  an  tyc-witnefs  to  this 
fad,  and  to  flill  more  aftonifhihg  proofs  of  the  ele&ricity 
of  the  atmofpherd  during  great  colds. 

May  not  the  appearance  of  the  aurora  borealis  be  owing 
to  the  union  of  oxygen  and  hydrogen  by  the  intervention 
of  the  ele&ric  fluid  ?  That  it  is  an  ele&rical  phenomenon 
at  leaft,  can  hardly  be  doubted.  Artificial  electricity  is 
much  ilrengthened  during  ah  alirora,  as  Mr  Volta  and  Mr 
Canton  have  obferved  ;  and  the  magnetic  needle  moves  with 
the  fame  irregularity  during  an  aurora  that  has  been  obferved 
in  other  electrical  phenomena.  This  fact  we  learn  from 
Bergman  and  I)e  la  Larlde.  Many  jphilofopliers  have  at¬ 
tempted  to  demonftrate,  that  aurorse  boreales  are  beyond  the 
earth’s  atmofphere  ;  but  the  very  different  refults  of  their 
calculations  evidently  prove  that  they  were  not  poffefied  of 
fufficient  data. 

If  this  conjecture  be  true,  part  of  the  atmofphere  near 
the  poles  muil  at  times  be  converted  into  water.  This 
would  account  for  the  long  continuance  of  iouth-wefl  winds 
at  particular  times :  when  they  do  fo,  a  decompofition  of  the 
atmofphere  is  going  on  at  the  pole.  It  would  render  this 
conjecture  more  probable,  if  the  barometer  fell  always  when 
a  fouth-wefl  wind  continues  loilg. 

If  this  hypothecs  be  true,  a  fouth-wefl  wind  Ought  al¬ 
ways  to  blow  after  aurorte  boreales  ;  and  we  are  informed 
*  fhilofo-  by  Mr  Winn  *,  that  this  is  actually  the  cafe.  This  he 
^Tranfattio  ^in(^  never  to  fail  *n  2 3  inllaficcs.  He  obferved  alfo,  that 
ioriji 2°*S when  the  aurora  was  bright,  the  gale  came  on  within  24 
hours,  but  did  not  laft  long  ;  but  if  it  was  faint  and  dull, 
the  gale  was  longer  in  beginning,  and  lefs  violent,  but  it 
continued  longer.  This  looks  like  a  confirmation  of  our 
conjecture.  Bright  auroras  are  probably  nearer  than  thofe 
which  are  dull.  Now,  if  the  aurora  borealis  be  attended 
with  a  decompofition  of  a  quantity  of  air,  that  part  of  the 
atmofphere  which  is  neareft  rhuft  tirft  rufh  in  to  fupply  the 
defeCt,  and  the  motion  will  gradually  extend  itfelf  to  more 
diflant  parts.  Juft  as  if  a  hole  were  bored  in  the  end  of  a 
long  veffel  filled  with  water,  the  water  neareft  the  hole 
would  flow  out  immediately,  and  it  would  be  fome  time 
before  the  water  at  the  other  end  of  the  veffel  began  to 
move.  The  nearer  we  are  to  the  place  of  precipitation, 
the  fooner  will  we  feel  the  fouth-wefl  wind.  It  ought 
therefore  to  begin  fooner  after  a  bright  aurora,  becaufe 
it  is  nearer  than  a  dull  and  faint  one.  Precipitations  of  the 
atmofphere  at  a  diftance  from  the  pole  cannot  be  fo  great 
as  thofe  which  take  place  near  it ;  becaufe  the  cold  will 
not  be  fufficient  to  condenfe  fo  great  a  quantity  of  hydro¬ 
gen  ;  fouth-wefl  winds,  therefore,  ought  not  to  lafl  fo.  long 
after  bright  as  after  dull  aurorae.  Winds  are  more  violent 
after  bright  aurorae,  becaufe  they  are  nearer  the  place  of 
precipitation  ;  juft  as  the  water  neaf  the  hole  in  the  veffel 
runs  fwifter  than  that  which  is  at  a  confiderable  diftance. 
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If  thefe  conjectures  havfc  any  foundation  in  nature,  there  ^  _ 

are  two  fources  of  foiith-weft  winds  ;  the  Aril  has  its  origin 
in  the  tiade-vvinds,  the  fecond  in  precipitations  of  the  at¬ 
mofphere  near  the  pole  (c).  When  they  originate  from 
the  firfl  caufe,  they  will  blow  in  countries  farther  fouth 
for  lome  time  before  they  are  felt  in  thofe  which  are  farther 
north  ;  but  the  contrary  will  take  place  when  they  are 
owing  to  the  fecond  caufe.  In  this  laft  cafe,  too,  the  ba¬ 
rometer  will  fink  cerJiderably  ;  and  it  actually  does  fo  con- 
ftantly  after  aurorse,  as  we  are  informed  by  Mr  Madifon  PhilaA. 
who  paid  particular  attention  to  this  fbbjedt.  By  keeping 
accurate  meteorological  tables  in  different  latitudes,  it  might  ^ 
ealily  be  difeovered  whether  thefe  confequences  be  true,  and 
confequently  whether  the  above  conjectures  be  well  or  ill 
grounded.  #  Si 

There  are  alfo  two  fources  of  liorth-eaft  winds  ;  the  firft  Another 
(s  an  accumulation  of  air  at  the  pole  (d),  the  fecond  a  pfe- ^tli-eaft 
cipitation  of  the  atrriofphere  in  the  torrid  zone.  For  the  w;n<^e> 
dffcovery  of  this  laft  caufe  we  are  indebted  to  Dr  Frahkliu, 

In  1740  lie  was  prevented  from  observing  ah  eclipfe  of  the 
moon  at  Philadelphia  by  a  north-eaft  ftorm,  which  came  oft 
about  feven  o’clock  in  the  evening.  He  was  fiirpriled  to 
find  afterwards  that  it  had  not  come  oh  at  Bo  ft  011  till  hear 
1 1  o’clock  :  and  upon  comparing  all  the  accounts  which 
he  received  from  the  feveral  colonies  of  the  beginning  of 
this  and  other  florms  of  the  fame  kind,  he  found  it  to  be 
always  an  hour  later  the  farther  north-eaft,  for  every  xbo  % 
miles. 

u  From  hence  (fays  he)  I  formed  an  idea  of  the  cotirfe 
of  the  ftorm,  which  I  will  explain  by  a  familiar  inftance.  I 
fuppofe  a  tong  canal  of  water  flopped  at  the  end  by  a  gate. 

The  water  is  at  reft  till  the  gate  is  opened  ;  then  it  begins 
to  move  out  through  the  gate,  and  the  water  next  the  gate 
is  firft  iri  motion,  and  moves  on  towards  the  gate  ;  and  it> 
on  fucceffively,  till  the  water  at  the  head  of  the  canal  is  iii 
motion,  which  it  is  lafl  of  all.  In  this  cafe  all  the  Water 
moves  indeed  towards  the  gate ;  but  the  fucceflive  times  of 
beginning  the  motion  are  in  the  contrary  way,  viz.  from 
the  gate  back  to  the  head  of  the  canal.  Thus,  to  produce 
a  novth-eaft  ftorm,  I  fuppofe  fome  great  rarefaction  of  the 
air  in  or  near  the  gulf  of  Mexico  ;  the  air  rifing  thefice  has 
its  place  fupplied  by  the  next  more  northern,  cooler,  and 
therefore  denfer,  and  heavier  air  ;  a  fucceflive  current  is 
formed,  to  which  Our  coaft  and  inland  mountains  give  a 
north-eaft  direftion +.”  l 

Currents  of  air  from  the  poles  naturally,  as  has  been  oh-,*/  letters, 
ferved,  afl'ume  a  north-eaft  direction  as  they  advance  fouth- p.  389. 
\vards ;  becaufe  their  diurnal  motion  becomes  lefs  than  that  0au^o{. 
bf  the  earth.  Various  circumftances,  however,  may  change ^h-weft 
this  direct  ion,  and  caufe  them  to  become  north,  or  evenwp1(js# 
north-weft,  winds.  The  fouth-wefl  winds  themielves  may 
often  prove  fufficient  for  this ;  and  violent  rains,  or  great 
5  R  2  heat, 


(c)  We  are  now  rather  doubtful  whether  the  firft  caufe  here  affigned  be  fa  general  as  we  at  firft  Imagined.  The  a!- 
molt  confiant  finking  of  the  barometer  when  a  fouth  wind  blows,  ftems  to  indicate,  that  it  is  genefally  occafioned  by  de- 
compofitions  of  the  atmofphere.  Nor  are  We  certain  that  mountains  are  adequate'  to  produce  the  effett  affigned  them. 

(d)  When  the  ice,  which  in  Ruffia  accumulates  on  the  inlides  of  the  windows  of  the  common  people’s  honles,  thaws, 
it  lets  loofe  a  quantity  of  mephitic  air,  producing  all  the  dangerous  effects  of  charcoal  [Dr  Guthrie  of  ths  Cllriiatt  of 
Ruffia y  Edin.  Tratif  vol.  ii.  p.  220.).  May  hot  then  a  quantify  of  air  be  extricated  from  ict  during  its  thawing  >  And 
may  not  this  be  another  fource  of  north-eaft  winds  >  We  are  not  ignorant  tit  the  experiment  which  Dr  Garnet  made  to 
difeover  this  (fee  Manchejler  Tranj ’actions ,  vol  iv.)  ;  and  that  he  found  that  ice  in  this  country  fets  loofe  no  air  in  the 
at  of  thawing.  But  Dr  Guthrie  has  fhown  us,  in  the  cflay  above  referred  to,  that  water,  by  being  long  eXpofed  to 
intenle  cold,  changes  its  nature,  and  acquires  qualities  which  it  had  not  before.  Ould  it  hot  be  worth  the  while  of 
the  philofophers  in  Ruflia,  and  other  cold  countries,  to  inveftigate'  this  a  little  farther  ?  We  would  recommend  if  to  the 
confideration  of  the  ingenious  Dr  Guthrie  himfelf ;  who,  from  his  filtration,  has  the  beft  opportunities  of  invdhgating  the 
matter  completely.  It  is  certainly  of  very  groat  importance,  and  might  lead  to  difeoveries  that  would  remove  our  prefenl 
difficulties  in  meteorology,  and  enable  us  to  give  a  fetisfa&ory  and  uieful  theory  of  the  weather. 
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heat,  by  leffening  or  rarefying  the  atmofphere  in  any  coun¬ 
try,  will  produce  the  fame  effeft  in  countries  to  the  weft- 
wards  when  north  winds  happen  to  be  blowing. 

In  North  America,  the  north -weft  winds  become  gra¬ 
dually  more  frequent  as  we  advance  northwards.  The  "eaft 
coaft  of  this  continent,  where  the  obfervalions  were  made 
from  which  this  conclufion  was  drawn,  is  alone  cultivated  ; 
the  reft  of  the  country  is  covered  with  wood.  Now  culti¬ 
vated  countries  are  well  known  to  be  warmer  than  thofe 
which  are  uncultivated  ;  the  earth  in  the  latter  is  fhaded 
from  the  fun,  and  never  heated  by  his  rays.  The  air,  there¬ 
fore,  in  the  interior  parts  of  America-,  mu  ft  be  conftantiy 
colder  than  near  the  eaft  coaft.  This  difference  will  hardly 
be  perceptible  in  the  fouthern  parts,  becaufe  theie  the  in¬ 
fluence  of  the  fun  is  very  powerful ;  but  it  will  become  gra¬ 
dually  greater  as  we  advance  northwards,  becaufe  the  in¬ 
fluence  of  the  fun  diminifhes,  and  the  continent  becomes 
broader.  Hence  north- weft  winds  ought  to  become  more 
frequent  upon  the  eaft  edaft  as  we  advance  northwards  ; 
and  they  will  probably  ceafe  to  blow  fo  often  as  foon  as  the 
whole  continent  of  North  America  becomes  cultivated. 

Thus  have  we  attempted  to  explain  the  cauies  which 
produce  the  more  general  winds  that  prevail  in  the  torrid 
‘and  temperate  zones.  'The  eaft  and  weft  winds,  when  they 
are  not  partial  and  confined  to  a  very  fmall  portion  of  the 
atmofphere,  feem  to  be  nothing  elie  but  currents  of  air 
brought  from  the  north  or  fouth  by  the  caufes  already  men¬ 
tioned,  and  prevented  from  proceeding  farther  by  contrary 
currents.  .  If  thefe  currents  have  come  from  the  north,  they 
will  aflume  the  appearance  of  eaft  winds  ;  becaufe  their  di¬ 
urnal  motion  will  be  lefs  than  that  of  the  more  fouthern 
latitudes  over  which  they  are  forced  to  remain  ftationary. 
The  fouthern  currents  will  become  weft  winds,  for  a  con¬ 
trary  reafon.  This  will  furnifti  us  with  a  reafon  for  the 
coldnefs  of  eaft  winds,  compared  with  weft  winds.  If  this 
account  be  true,  there  ought  very  frequently  to  be  a  weft 
wind  in  a  latitude  to  the  fouth  of  thofe  places  where  an  eaft 
wind  blows.  This  might  eafily  be  determined  by  keeping 
accurate  regifters  of  the  winds  in  different  latitudes,  and  as 
nearly  as  pofiible  under  the  fame  meridian  ;  and  upon  the 
refult  of  thefe  obfervations  the  truth  or  ‘faliehood  of  the  a  - 
bove  conjedlure  mull  finally  reft. 

Befides  thefe  more  general  winds,  there  are  others  which 
extend  only  over  a  very  final!  part  of  the  earth.  Thefe  o- 
nginate  from  many  different  caufes.  The  atmofphere  is 
compofed  of  three  different  kinds  of  air,  oxygen,  azote, 
and  carbonic  acid  ;  to  which  may  be  added  water.  Great 
quantities  of  each  of  thefe  ingredients  are  conftantiy  chan¬ 
ging  their  aerial  form,  and  combining  with  various  fub- 
ftances  ;  or  they  are  feparating  from  other  bodies,  affuming 
the  form  of  air,  and  mixing  with  the  atmofphere.  Partial 
voids,  therefore,  and  partial  accumulations,  muff  be  conti¬ 
nually  taking  pl?ce  in  different  parts  of  the  atmofphere, 
which  will  occaiion  winds  varying  in  diredion,  violence,  and 
continuance,  according  to  the  fuddennefs  and  the  quantity 
of  air  deftroyed  or  produced.  Befides  thefe  there  are  many 
other  ingredients  conftantiy  mixing  with  the  atmofphere, 
and  many  partial  caufes  of  condenfation  and  rare  fa  (ft  ion  in 
particular  places.  To  thefe,  and  other  caufes  probably  hi¬ 
therto  unknown,  are  to  tfe  aferibed  .all  thofe  winds  which 
blow  in  any  place  befides  the  general  ones  already  ex¬ 
plained  ;  and  which,  as  they  depend  on  caufes  hitherto  at 
kail  reckoned  contingent,  will  probably  for  ever  prevent 
uniformity  and  regularity  in  the  winds.  All  thefe  caufes, 
however,  may,  and  probably  will,  be  difeovered  :  the  eir- 
cumftances  in  which  they  will  take  place,  and  the  effects 
which  they  will  produce,  may  be  known  j  and -whenever 


this  is  the  cafe,  the  winds  of  any  place  may  in  forae  mea- 
fure  be  reduced  to  calculation. 

.It  is  of  importance,  in  the  firft  place,  to  know  the  general 
winds,  and  the  caufes  which  produce  them  ;  they  will  blow 
ofteneft  in  every  country,  continue  longeft,  and  in  a'great 
meafure  ftamp  the  nature  of  the  climate.  To  explain  thefe 
has  been  the  intention  of  this  effay  ;  and  though  we  have 
probably  failed  of  fuccefs,  our  attempt,  we  hope,  will  not  be 
altogether  ulelefs.  The  fads  which  are  here  colleded  will 
at  lead  facilitate  the  labours  of  the  future  inquirer.  Were 
accurate  obfervations  made  over  the  whole  globe  of  the  di- 
redion  and  velocity  of  the  winds,  and  efpecially  of  the  time 
when  they  b«’gin  and  ceafe  to  blow,  fo  much  light  would 
be  thrown  in  a  fliort  time  upon  this  important  fnbjed,  that 
a  theory  of  the  winds  might  be  formed,  capable  of  explain* 
ing  all  the  phenomena,  and  really  ufeful  to  the  human  race. 

Hot  IVinds.  See  Sami  el. 

IViND-Flower.  See  Anemony. 

Wind- Mill,  a  kind  of  mill,  the  internal  parts  of  which  arc 
much  the  fame  with  thofe  of  a  water-mill :  from  which,  how¬ 
ever,  it  differs,  in  being  moved  by  the  impulfe  of  the  wind 
upon  its  fails  or  vanes,  which  are  to  be  confidered  as  a  wheel 
in  axis.  See  Mechanics,  n°  62. 

Wind- Gage.  See  Wind- Gage . 

Wind- Galls,  in  farriery.  See  there  $  xxxiii. 

Wind- Gun.  See  A ik-Gun. 

Injlruments  for  meafuring  the  flre'ngth ,  velocity ,  &c.  of  the 
Wind .  See  Wind- Gage,  Anemometer,  and  Anemo¬ 
scope, 

W iND-Hatch,  in  mining,  a  term  ufed  to  exprefs  the  place 
at  which  the  ore  is  taken  out  of  the  mines. 

WiND-Shod,  a  name  given  by  our  farmers  to  a  diftemper 
to  which  fruit-trees,  and  fometimes  timber-trees,  are  fub- 
jed.  It  is  a  fort  of  bruife  and  fhiver  throughout  the 
whole  fubftanee  of  the  tree;  but  the  bark  being  often  not 
affeded  by  it,  it  is  not  feen  on  the  outfide,  while  the  infide 
is  twifted  round,  and  greatly  injured.  It  is  by  fome  fuppo- 
fed  to  be  occafioned  by  high  winds ;  but  others  attribute  it 
to  lightning.  Thofe  trees  aie  mod  nfualiy  affeded  by  it 
whole  boughs  grow  more  out  on  one  fide  than  on  the  other. 
The  beft  way  of  preventing  this  in  valuable  trees,  is  to  take 
care  in  the  plantation  that  they  are  fhelteied  well,  and  to  cut 
them  frequently  in  a  regular  manner  while  young. 

WiND-Taught ,  in  fea-language,  denotes  the  lame  as  flifif 
in  the  wind.  Too  much  rigging,  high  mails,  or  any  thing 
catching  or  holding  wind  aloft,  is  faid  to  hold  a  fliip  wind- 
taught  ;  by  which  they  mean,  that  file  ftoops  too  much  in 
her  failing  in  a  11  iff  gale  of  wind.  Again,  when  a  fhip 
rides  in  a  main  ftrefs  of  wind  and  weather,  they  ftrike  down 
her  top  mails,  and  bring  her  yards  down,  which  elfe  would 
hold  too  much  wind,  or  be  too  much  diftended  and  wind- 
taught. 

Wind- Sails,  a  fort  of  wide  tube  or  funnel  of  canvas,  em¬ 
ployed  to  convey  a  ftream  of  frefh  air  downward  into  the 
lower  apartments  of  a  fliip. 

This  machine  is  ufually  extended  by  large  hoops  fituated 
in  different  parts  of  its  height.  It  is  let  down  perpendicu¬ 
larly  through  the  hatches,  being  expanded  at  the  lower  end 
like  the  bale  of  a  cone  ;  and  having  its  upper  fide  open  011 
the  fide  which  is  placed  to  windward,  fo  as  to  receive  the 
full  current  of  wind  ;  which  entering  the  cavity,  fills  the 
tube,  and  ruflies  downwards  into  the  lower  regions  of  the 
fhip.  There  are  generally  three  or  four  of  thefe  in  our  ca¬ 
pital  (hips  of  war,  which,  together  with  the  ventilators,  con- 
tribute  greatly  to  preferve  the  health  of  the  crew. 

WINDAGE  of  a  Gun,  is  the  difference  between  the 
diameter  of  die  bore  and  the  diameter  of  the  ball. 

1  WINB- 
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...  WINDLASS,  a  machine  ufed  for  rsifing  huge  weights, 

*  ||  as  guns,  (tones,  anchors,  &c.  .  r 

Wine.  It  is  very  Ample,  conf.ftmg  only  of  an  axis  or  roller,  fup- 

u— y - ported  horizontally  at  the  two  ends  by  two  pieces  of  wood 

and  a  pulley  ;  the  two  pieces  of  wood  meet  at  top,  being 
placed  diagonally  fo  as  to  prop  each  other  ;  the  axis  or 
roller  goes  through  the  two  pieces,  and  turns  in  them,  ihe 
pullev  is  fattened  at  top  where  the  pieces  join.  Laitly, 
there'  are  two  Haves  or  handfpikes  which  go  through  toe 
roller,  whereby  it  is  turned,  and  the  rope  which  comes  over 
the  pulley  is  wound  off  and  on  the  fame.  _  .  . 

Windlass,  in  a  (hip,  is  an  inftrumeut  111  fmall  (hips,  pla¬ 
ced  upon  the  deck,  juft  abaft  the  fore  maft.  It  is  made  of 
a  niece  of  timber  fix  or  eight  feet  fquare,  in  form  of  an  axle- 
tree,  whole  length  is  placed  horizontally  u pan  two  pieces 
of  wood  at  the  ends  thereof,  and  upon  which  it  is  turned 
about  by  the  help  of  handfpikes  put  into  holes  made  for 
that  purpofe.  This  inftrumont  ferves  for  weighing  anchors, 

•r  hoifting  of  any  weight  in  or  out  of  the  (hip,  and  will  pur- 
chafe  much  more  than  any  capftan,  and  that  without  any  dan¬ 
ger  to  thofe  that  heave  ;  for  if  in  heaving  the  wmdlafs  about, 
any  of  the  handfpikes  ihould  happen  to  break,  the  windafs 

would  pall  of  itfelf.  .  , 

WINDOW,  an  aperture  or  open  place  in  the  wail 
of  a  houle  to  let  in  the  light.  See  Architecture, 

Ti  The  word  is  Welch,  uynt  dor ,  fignifying  the  paffage  for 
the  wi"d.  Window  is  yet  provincially  denominated  windor 
in  Lancalhire  ;  i.  e.  nvind-door ,  or  the  pafTagc  for  air,  as 
that  for  people  was  peculiarly  called  the  door.  _ 

Before  the  ufe  of  glafs  became  general,  which  was  not 
till  towards  the  end  of  the  12th  century,  the  windows  in 
Britain  feem  irenerally  to  have  been  compofed  of  paper. 
Properly  prepared  with  oil,  this  forms  no  contemptible  de¬ 
fence  againft  the  intruftons  of  the  weather,  and  makes  no 
incompetent  opening  for  the  admiffion  of  the  light.  It  is 
(lilt  ufed  by  our  architefts  for  the  temporary  windows  of 
unfinifhed  houfes,  and  not  unfrequently  for  the  regular  ones 
eft  our  work-fhops.  But  fome  of  the  principal  buildings  we 
may  reafonably  luppofe  to  have  been  windowed  in  a  fupe- 
rior  manner.  They  could,  however,  be  furmlhed  merely 
with  lattices  of  wood  or  (heets  of  linen,  as  thefe  two  remain- 
ed  the  only  furniture  of  our  cathedrals  nearly  to  the  eighth 
century  ;  and  the  lattices  continued  in  fome  of  the  meaner 

towns  of  Lancafnire  to  the  18th;  and  in  many  diftrifts  of 

Wales,  and  many  of  the  adjoining  parts  o,  England,  are  in 
ufe  even  to  the  prefent  moment.  Thefe  feem  all  to  have  been 
fixed  in  frames  that  were  called  capfamenta,  and  now  there¬ 
fore  cafements  in  Whies  and  Lancalhire.  . 

WINDSOR,  a  borough-town  of  Berkftnre,  22  miles 
weft  of  London,  moft  remarkable  for  the  magnificent  pa¬ 
lace  or  caftle  fituated  there  on  an  eminence,  which  com¬ 
mands  the  adjacent  country  for  many  miles,  the  river 
Thames  running  at  the  foot  of  the  hill.  Ihe  knights  of 
the  garter  are  inftalled  in  the  royal  chapel  here.  It  fends 
two  members  to  parliament.  W.  Long.  o.  30.  N.  Dat. 

WIND  WARD,  in  the  fea-language,  denotes  any  thing 
towards  that  point  from  whence  the  wind  blows,  in  refpetk 
of  a  (hip  :  thus  windward-tide,  is  the  tide  which  runs  againft 

WINE,  an  agreeable  fpivituous  liquor,  produced  by  fer¬ 
mentation  from  thole  vegetable  fnbftances  that  contain  fac- 
charine  matter.  A  very  great  number  of  vegetable  tub- 
ftances  may  be  made  to  afford  wine,  as  grapes,  currants, 
mulberries,  dderj  cherries,  apples,  pulle,  beans,  peas,  tur- 
neps,  radilhes,  and  even  grafs  itfelf.  Hence,  under  the  clafs 


of  wines  or  vinous  liquors,  come  not  only  wines,  abfolute-  Wine.  ^ 
ly  fo  called,  but  alfo  ale,  cyder,  &c.. 

Wine,  however,  is  ill  a  more  particular  manner  appropri- 
ated  to  the  liquor  drawn  from  the  fruit  of  the  vine.  "I  ^ie  parMv/^ 
procefs  of  making  wine  is  as  follows  :  When  the  grapes  are  v. 
ripe,  and  the  faccharine  principle  is  developed,  they  are  then  chap.  6. 
prefied,  and  the  juice  which  flows  out  is  received  in  veffels  of 
a  proper  capacity,  in  which  the  fermentation  appears,  and  ^ctjJ0Cj  0£ 
proceeds  in  the  following  manner  ;  At  the  end  .of  *-i=r 
days,  and  frequently  after  a  few  hours,  according  to  thewiwe, 
heat  of  the  atmorphere,  the  nature  of  the  grapes,  the  quan¬ 
tity  of  the  liquid,  and  the  temperature  of  the  place  m  which 
the  operation  is  performed,  a  movement  is  produced  in  the 
liquor,  which  continually  increafes  ;  the  volume  of  the  fluid 
increafes  ;  it  becomes  turbid  and  oily  ;  carbonic  acid  is  dif- 
engaged,  which  fills  all  the  unoccupied  part  of  the  veffd, 
and  the  temperature  rifes  to  the  7  2,5th  degree.  At  the  end 
of  feveral  days  thefe  tumultuous  motions  fubtide,  the  mals 
falls,  the  liquor  becomes  clearer,  and  is  found  to  be  lefs  fac¬ 
charine,  more  odorant,  and  of  a  red  colour,  from  the  rea£tion 
of  the  ardent  fpirit  upon  the  colouring  matter  of  the  pellicle 
of  the  grape.  . 

The  wine  is  ufually  taken  out  of  the  fermenting  veffels  - 
at  the  period  when  all  the  phenomena  of  fermentation  have 
fubfided.  When  the  mafs  is  fettled,  the  colour  of  the  li¬ 
quor  is  well  developed,  when  it  has  become  clear,  ?.nd  its 
heat  has  difappeared  ;  it  is  put  into  cates,  where,  by  a  fee 
cond  infenfiblc  fermentation,  the  wine  is  clarified,  its  prin¬ 
ciples  combine  more  perfectly  together,  and  its  tafle  and 
fmell  become  more  and  more  developed.  If  this  fermenta¬ 
tion  be  flopped  or  fnffocated,  the  gafeous  principles  are  re¬ 
tained,  and  the  wine  is  brifker,  and  more  of  the  nature  of 

milft  .  r  1  Af 

It  appears,  from  the  interefiing  experiments  of  the  Mar¬ 
quis  de  Bullion,  that  the  vinous  fermentation  does  not  take 
place  unlefs  tartar  be  prefent. 

The  caufes  of  an  imperfedi  fermentation  are  the  follow-  <2 
ing  :  1 .  If  the  heat  be  too  little,  the  fermentation  languifiies,  Caufes  of 
the  faccharine  and  oily  matters  are  not  fufficiently  elabora-  g 
ted,  and  the  wine  is  unftuous  and  fweet.  2.  If  the  faccha-  tion> 
rine  body  be  not  fufficiently  abundant,  as  happens  in  rainy 
feafons,  the  wine  is  weak,  and  the  mucilage  which  predomi¬ 
nates  caufes  it  to  become  four  by  its  decomposition.  3*  If 
the  juice  be  too  watery,  concentrated  and  boiling  miift  is 
added.  4.  If  the  faccharine  principle  be  not  fufficiently 
abundant,  the  defed  may  be  remedied  by  the  addition  of  fu- 
gar.  Macquer  has  proved  that  excellent-wine  may  be  made* 
of  verjuice  and  fugar  ;  and  M.  de  Bullion  has  made  wine  at 
Bellejames  with  the  verjuice  of  his  vine  rows  and  moill 
fugar. 

There  have  been  many  difputes  to  determine  whether 
grapes  fiiould  be  preffed  with  the  ftalks  or  without.  1  his- 
depends  on  the  nature  of  the  fiuk.  When  they  are  highly 
charged  with  faccharine  and  mucilaginous  matter,  the  flalk. 
corre&s  the  infipidity  of  the  wine,  by  its  bitter  principle  : 
but  when,  on  the  contrary,  the  juice  is  not  too  iweet*  the 
flalk  renders  it  drier,  and  very  rough;  3 

The  colouring  principle  of  wine  is  of  a  refi  nous- nature,  Colour  ing: 
and  is  contained  in  the  pellicle  of  the  grape  ;  and  the  fluid 
is  not  coloured  until  the  v/ine  is  formed  ;  for  until  then  there 
is  nothing  which  can  diffolve  it  :  and  hence  it  is  that  white 
wine  may  be  made  of  red  grapes,  when  the  juice  of  the- grape 
is  expieffed,  and  the  hufk  thrown  away. .  If  wine  be  evapo¬ 
rated,  the  colouring  principle  remains  in  the  refidue,  and. 
may  be  extra&ed  by  fpirit  of  wine.  Old  wines  lole  their 
colour,  a  pellicle  being  precipitated,  which  is  either  depofr- 
ted  on  the  Tides  of  the  bottles,  or  falls  to  the  bottom.  If 


WIN  [  870  ] 

'  be  expofed  to  the  heat  of  the  fan  during  the  fummer, 
colouring  matter  is  detached  in  a  pellicle,  which  falls  to 


'Wine,  wine 
U-*nrw"'  the  colouring 

the  bottom  :  when  the  veffel  is  opened,  the  difcolouring  is 
more  fpeedy,  and  it  is  effe&ed  in  two  or  three  days  during 
the  lummer.  I  he  wine  thus  deprived  of  its  colour  is  not 
4  perceptibly  weakened. 

Vinous  fer-  The  vinous  fermentation  has  been  examined  with  great 
explained*  accuiac7  by  Ad.  Lavoilier.  According  to  him,  the  vege¬ 
table  juice  of  which  wine  is  to  be  made  confifts  of  oxygen, 
hydrogen,  and  carbon,  combined  with  one  another  in  diffe¬ 
rent  proportions,  fo  as  to  form  chiefly  water  and  fugar. 
The  iennentation  produces  a  reparation  of  the  elements, 
and  a  new  combination  of  them  ;  a  quantity  of  the  oxygen 
and  carbon  combine  and  fly  off  in  the  date  of  carbonic  acid; 
part  of  the  carbon,  oxygen,  and  hydrogen,  combine  fir  ft 
with  each  other,  and  then  all  together,  to  form  alcohol  ; 
another  part  forms  acetous  acid  ;  the  water  ftill  remains,  and 
a  refiduum  falls  to  the  bottom  cOmpoied  of  the  three  ele- 
I  ments  combined  in  other  proportions. 

Ingredients  The  different  kinds  of  \vines  produced  in  Europe  and 
wiiies.0^^  Parts  the  world  are  many  ;  the  principal  of  them 
and  their  qualities  are  well  known  :  a  catalogue  of  them 
would  ferve  no  purpofe  here.  We  fhall,  however,  fubjoin  a 
table  of  the  quantities  of  the  ingredients  of  the  principal 
kinds  from  Neumann’s  Chemiftry. 
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The  colour  of  wine  is  frequently  artificial ;  a  deep  red  is 
almoft  always  the  effe&.of  artificial  additions,  as  of  the  red¬ 
woods,  elder  berries,  bilberries,  See.  »  In  France  ro  fecret 
ds  made  of  thefe  pradfices,  the  colouring  matters  being  pub- 
Ticly  thrown  out  after  they  have  been  uled. 

Xt.is  well  known  to  be  a  common  practice  among  wine- 


coopers,  innkeepers,  and  other  dealers  in  wines,  to  adult?-  win*. 
rate  bad  wine  in  order  to  conceal  its  defedb  :  if,  for  in-  — 
fiance,  the  wine  be  four,  they  throw  into  it  a  quantity  of 
fugar  of  lead,  which  entirely  takes  away  the  four  tade.^f  P’ 
For  fimiiar  purpofes  alum  is  often  mixed  with  wine.  Such  wine! 
fub  fiances,  however,  are  well  known  to  be  extremely  perni¬ 
cious  to  the  human  conltitution  ;  it  becomes  of  importance 
therefore  to  be  able  to  detedt  them  whenever  they  happen 
to  be  contained  in  wine.  Several  chemifts  who  have  turned 
their  attention  to  this  fubject,  have  furnifhed  us  with  tells 
for  this  purpofe. 

To  difeover  lead  diffolved  in  wine,  boil  togetht 


t  in  a 


--  ---  - - - . »  -  «.  pint  To  deteft 

ot  water  an  ounce  of  quicklime  and  half  an  ounce  of  tkmreidin 

of  brim  Hone  ;  and  when  the  liquor,  which  will  be  of  a  yd-  wine, 
low  colour,  is  cold,  pour  it  into  a  bottle,  and  cork  it  up  H'atfn', 
for  ufe.  A  few  drops  of  this  liquor  being  dropt  into  a  c^mka\ 
glafs  of  wine  or  cyder  Containing  lead,  will  change  the  whole 
into  a  colour  more  or  lefs  brown ,  according  to  the  quantity^’”*' 
of  lead  which  it  contains.  If  the  wine  be  wholly  free  from  P 
lead,  it  will  be  rendered  turbid  by  the  liquor,  but  the  colour 
will  be  rather  a  dirty  white  than  a  black  brown. 

By  this  tell,  however,  iron  is  alfo  precipitated  when  dif- 
folved  in  wine,  and  is  apt  to  be  taken  for  lead  ;  a  miffake 
which  has  ruined  feveral  honefl  merchants.  The  following 
teft  is  therefore  preferable,  as  not  liable  to  the  fame  incon¬ 
venience. 

lake  equal  parts  of  calcined  oyfier-fhells  and  crude  ful-  Another 
phur  in  fine  powder,  and  put  them  in  a  crucible,  which  method, 
put  into  a  fire,  and  raife  the  heat  fuddenly  till  it  has  been 
expoied  to  a  white  heat  for  1 5  minutes.  Then  take  it  out,  let 
it  cool,  beat  the  ingredients  to  powder,  and  put  them  into 
a  well  corked  bottle.  To  prepare  the  tefl-liquor,  put  20 
grains  of  this  powder,  together  with  1 20  grains  of  cream 
of  tartar,  and  put  them  into  a  ftrong  bottle,  fill  it  up  with 
water,  boil  it  for  an  hour,  and  let  it  cool.  Cork  the  bottle 
immediately,  and  fhake  it  from  time  to  time.  After  fome 
hours  repofe,  decant  off  the  clear  liquor  into  an  ounce  vial, 
having  firft  put  22  drops  of  muriatic  acid  into  each  vial. 

Cork  thefe  vials  accurately  with  a  little  wax  mixed  up  with 
a  little  turpentine.  One  part  of  this  liquor,  mixed  with 
three  parts  of  fufpedted  wine,  will  difeover  the  prefence  of 
the  fmalleft  quantity  of  lead  or  copper,  by  a  very  fenfible 
black  precipitate,  and  of  arfenic  by  an  orange  precipitate  ; 
but  will  have  no  effedl  on  iron,  if  there  be  any  :  the  prefence 
of  which,  however,  may  be  ascertained  by  adding  a  little 
potafh,  which  will  turn  the  liquor  black  if  there  be  any 
iron.  Pure  wine  remains  limpid  after  the  addition  of  this 
liquor  J..  .  ^  .  \JcunaUt 

As  this  fubjedl  is  of  importance,  we  fhall  add  M.  Four- 
croy’s  obfervations.on  the  Hate  in  which  lead  exifls  in  winc,°^°^r 
and  on  the  methods  of  difeovering  its  prefence  :  ‘‘  Of  the  dit- 
ferent  principles  which  cofnpofe  wine,  there  was  no  doubt  State  of 
(fays  he)  but  that  acids  were  the  only  ones  which  were  ca-kadin 
pable  of  diffolving  oxyd  [calx)  of  lead.  But  was  it  the  tarta-wine* 
reous  acid  always  contained  in  larger  or  fmalier  quantity  in 
wine,orthc  acetous  acid  developed  in  thofe  which  have  become 
fharp,  and  which  there  is  a  greater  temptation  to  fweeten  > 
Experience  had  proved  to  me  that  the  acidulous  tartrite  of 
potafh,  or  the  cream  of  tartar,  takes  oxyd  of  lead  from  the 
acetous  acid,  and  a  precipitate  of  tartrite  of  lead  is  formed  ; 
the  pure  tartareous  acid  prepared  in  Scheele’s  method  pro¬ 
duces  the  fame  effedt.  In  order  to  underfland  how  the 
fharp  wine  which  contains  thefe  two  acids  can  hold  the  oxyd 
of  lead  in  folution,  I  made  the  experiments  which  gave  me 
the  following  refults  :  I.  The  acidulous  tartrite  ( crem .  tart.) 
has  no  fenfible  adlion  upon  the  oxyds  of  lead ;  2.  The  pure 
tartareous  acid  has  a  flight  action  upon  the  oxyds,  and  forms 
on  their  furface  a  little  tartrite  of  lead  ( tartarifsd  lead),  in 
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s  white  powder ;  3.  Wine  which  only  contains  the  tarta- 
reous  ackiule,  would  not  have  any  action  upon  the  femi- 
vitroiis  oxyd  of  lead  or  litharge  ;  4.  Sharp  wine  which  we 
attempt  to  fweeten  by  this  oxyd  of  lead,  a&s  fir  11  upon  it 
by  the  acetous  acid  it  contains;  5.  When  this  acetite 
vf  lead  is  formed,  the  tartareous  acid  precipitates  it  in 
the  form  of  tartrite  of  lead  :  this  is  proved  by  the  prec»pi- 
tate  which  the  folution  of  the  acetite  of  lead  or  fngar  of  lead 
forms  in  the  wine  ;  6.  But  the  acetous  acid,  if  it  be  in  large 
enough  quantity,  redifiblves  the  tartrite  of  lead  in  the  wine 
juft  as  diftilled  water  would.  Bergman  has  pointed  out 
this  folution  of  tartrite  of  lead  in  acetous  acid  for  diftin- 
guifhing  the  tartareous  fait  from  the  fulfat  of  lead  (vitriol of 
)ead)  ;  7.  As  this  folution  of  tartrite  of  lead  in  the  acetous 
acid  is  much  quicker,  and  more  eafy  in  (harp  wines  than  in 
diftilled  water  and  vinegar,  it  is  probable  that  the  caufe  of 
this  difference  depends  upon  the  citric  and  malic  acids  which 
I  have  found  in  wine,  and  which  I  fhall  take  notice  of 
again  on  another  occafion  ;  8.  Litharged  wine  then,  or  wine 
fweetened  with  lead,  contains  tartrite  diffolved  in  the  ace¬ 
tous  acid,  and  perhaps  at  the  fame  time  in  the  malic  and  ci¬ 
tric  acids. 

“  It  was  necefTary  afterwards  to  know  the  properties  of  this 
combination.  What  experience  has  taught  me  is  as  fol¬ 
lows  :  I  particularly  examined  the  tartrite  of  lead  and  its 
folution  in  acetous  acid.  The  tartrite  of  lead  is  fcarcely  at 
all  foluble  in  water  ;  it  is  in  the  form  of  powder,  or  of  fmall 
white  grains  which  have  no  fenfible  tafte  ;  when  it  is  diflol- 
ved  in  vinegar,  the  vinegar  is  foftened,  its  fharpnefs  is  dimi- 
nifhed  remarkably,  and  the  folution  takes  a  flight  fweetifh 
tafte,  much  lefs  ftrong  than  that  of  the  pure  acetite  of  lead. 
This  tafte  proves  that  the  union  of  the  tartrite  of  lead  with 
vinegar  is  not  only  a  folution  like  that  of  fait  in  water, 
by  which  the  properties  of  the  fait  are  not  changed,  but  a 
combination  which  gives  occafion  to  new  properties.  It  is 
a  kind  of  a  triple  fait,  different  from  thofe  we  have  hitherto 
known,  formed  of  two  acids  and  of  one  bafe  ;  whereas  the 
other  triple  falts  deferibed  hitherto  are  compofed  of  one 
acid  and  two  bafes.  I  name  this  new  triple  fait  aceto-tartrite 
of  lead.  The  acetous  acid  adheres  to  it  more  than  water  in 
a  common  folution  :  what  is  remarkable  in  this  combination 
is,  that  the  two  aeids  appear  to  adhere  to  the  bafe  with  an 

•  equal  force,  although  they  have  a  different  attraction  for  it: 
nothing  is  neceffary  to  produce  this  equilibrium,  but  to  unite 
fir  ft  the  oxyd  of  lead  with  the  acid  to  which  it  adheres  the 
mod  ihongty,  and  afterwards  to  put  this  firft  compound  in 
eontaft  with  the  weaker  acid. 

•  4<  It  was  neceffary,  in  order  to  difeover  eafy  and  certain 
methods  of  afeertaining  the  prefence  oflead  in  wine,  to  exa¬ 
mine  with  care  the  properties  and  phenomena  of  the  de- 
compofitions  of  the  aceto-tartiite  of  lead.  Fixed  alkalis 
and  ammoniac  (volatile  alkali )  precipitate  from  this  fait  an 
oxyd  oflead,  which  is  of  a  greyifh  white  colour;  but  as^ 
they  occafion  a  precipitate  in  pure  wine,  they  cannot  be  of 
any  life.  The  fulplmric  ( vitriolic )  acid  decompofes  the 
aceto-tartrite  of  lead,  and  forms  with  it  inftantly  fulfat  of 
lead;  which  being  very  little  foluble,  and  very  heavy,  is  pre¬ 
cipitated.  The  oxalic,  or  pure  faccharine  acid,  and  the  aci¬ 
dulous  oxalat,  or  the  fait  of  forrel  of  the  (hops,  likewife  de* 
compofe  this  fait,  and  take  from  it  the  lead.  The  oxalat 
of  lead  is  precipitated  in  great  abundance  :  thefe  two  acids, 
the  fulphuric  and  oxalic  acids,  not  producing  any  precipi¬ 
tate  in  pure  wine,  are  very  proper  to  fhow  the  prefenee  of 
lead  in  wine.  The  fulfat  and  oxalat  oflead,  when  they  are 
precipitated  from  wine,  are  coloured,  whereas  they  are  very 
white  when  they  are  formed  in  diftilled  water  ;  but  their  red 
or  brown  colour  does  not  prevent  us  from  difeovering  them 
by  a  very  fimple  method*  If  the  precipitates  be  collected 
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with  care,  and  are  cautioufly  heated  upon  a  coal  with  a 
blow-pipe,  they  fmoke,  become  white,  exhale  vapours,  pafs  v 
fucceflively  thro’  the  ftates  of  the  red  and  yellow  oxyds  of 
lead,  and  at  length  are  reduced  into  metallic  globules  at  the 
inftant  they  are  perceived  to  be  agitated  by  a  very  evident 
effervefcence  :  if  we  ceafe  to  blow  at  this  inftant,  we  obtain 
globules  upon  the  charcoal.  In  order  to  this,  it  is  neceffa¬ 
ry,  however,  that  the  charcoal  be  folid,  and  be  not  cracked, 
and  that  we  fhould  not  have  bio  wed  too  ftrongly  ;  other  wife 
the  globules  would  be  abforbed,  and  would  difappear.  The 
fulfat  of  lead  requires  a  longer  time  to  be  reduced  than  the 
oxalat  of  the  fame  metal,  and  there  is  a  greater  hazard  of 
loiing  the  metallic  particles,  which,  befide,  are  in  fmall  quan¬ 
tity. 

44  To  thefe  two  firft  proceffes,  already  fufficiently  certain 
of  themfelves,  I  wifhed  to  be  able  to  add  one  which  might  be 
capable  of  pointing  out  inftantly  the  prefence  of  lead,  by  an 
appearance  belonging  exclufively  to  this  metal,  and  which 
might  unite  to  this  advantage  that  of  manifefting  very  fmall 
quantities  of  it.  Diftilled  water  impregnated  with  fulphurated 
hydrogenous  gas,  or  hepatic  gas,  extricated  from  folid  alkaline 
fulphurets  (livers  of  fulpbur)  by  acids,  prefented  me  with 
thefe  properties.  This  folution  blackens  very  deeply  that 
of  the  aceto-tartrite  oflead,  and  renders  of  this  fait 

in  water  or  in  wine  very  fenfible.  The  fenfibility  of  this 
rea&ive  is  fuch,  that  we  may  dilute  litharged  wine  with  a 
fufficient  quantity  of  water  to  take  away  almoft  entirely  the 
colour  of  the  wine,  and  this  rea&ive  will  ftill  produce  a  very 
manifeft  alteration.  The  fulphurated  water  has,  befides,  the 
advantage  not  to  occafion  any  change  in  the  wines  which  do 
not  contain  a  metallic  fubftance,  and  it  is  not  precipitated 
by  the  acids  of  wine,  like  the  folutions  of  alkaline  fulphu¬ 
rets.  In  order  to  procure  this  rea&ive  pure,  it  is  neceffary 
to  prepare  it  at  the  inftant  of  the  experiment,  by  receiving 
in  a  vial  full  of  diftilled  water,  and  inverted  upon  a  fhelf  of 
a  fmall  hydro-pneumatice  apparatus,  filled  with  diftilled  wa¬ 
ter,  the  fulphurated  hydrogenous  gas,  feparated  from  the  fo¬ 
lid  fulphuret  of  potafh  by  the  fulplmric  ©r  muriatic  acid,  and 
firft  filtered  through  water  in  another  vial ;  when  the  fecond 
vial  contains  the  third  of  its  volume  of  the  fulphurated  hy¬ 
drogenous  gas,  the  gas  is  fhaken  ftrongly  with  the  water, 
which  fills  the  two- thirds  of  the  vial;  and  when  the  abforp- 
tion  is  over,  the  teft  liquor  is  prepared.  This  readive 
changes  very  quickly  in  the  air  :  it  is  neceffary  to  make  it 
the  moment  it  is  to  be  employed,  and  to  keep  it  in  a 
veffel  quite  full  and  well  corked.  If  there  were  any  fear 
that  the  black  colour  and  the  precipitation  by  the  gafeotw 
fulphurated  water  fhould  not  be  fufficient  to  prove  the  pre¬ 
fence  of  lead  in  fpirituous  liquors,  I  would  obferve,  that  this 
fear  would  be  dimimfhed  by  employing  the  three  readives 
mentioned  in  this  memoir,  and  by  depending  only  on  the 
correfpondent  effeds  of  thefe  three  readives  :  but  all  fufpi- 
cion  would  be  removed,  by  reducing  the  three  precipitates 
by  the  blow-pipe,  and  obtaining  globules  of  lead  from  each 

of  them.”  ** 

Some  years  ago,  the  Academy  of  Lyons  -propofol  theMe^oa 
following  prize-queflion,  What  is  the  beft  method  of  afeer-.  ajum 
taining  the  Drefence  and  the  quantity  of  alum  diffolved  fn  .ri{Tblvcd 
wine,  efpecially  in  very  deep  coloured  red  wine  ?  The  prfxein  wine, 
was  gained  by  M.  J.  S.  Beraud.  From  his  experiments,  it 
appears  that  a  mixture  of  lime-water  and  wine  in  any  pro¬ 
portion  v/hatever,  will  at  the  end  of  12  or  15  hours  furniili 
a  quantity  of  cryftals',  which  may  be  feparated  by  filtration, 
and  that  thefe  cryftals  will  be  eafieft  difeovered  when  the 
quantities  of  wine  and  lime-water  are  equal ;  but  that  wine 
containing  alum  diffolved  in  it,  will  not  form  cryftals  when 
mixed  with  lime-water,  but  merely  depofits  a  muddy  fedi- 
ment*  To  know  therefore  whether  any-  wine  contains  alum 
-  Off  * 
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cr  not,  we  have  only  to  mix  a  fmall  quantity  of  it  with  lime- 
water  :  if  cryflals  are  formed,  it  contains  no  alum  ;  if  not,  it 
doe6.  -Again,  if  wine  contains  alum,  the  refiduum  that  re¬ 
mains  after  filtration  will,  as  it  dries,  fplit  into  quadrilateral 
fegments,  which  will  detach  themfelves  from  the  paper 
which  contains  them  ;  but  if  the  wine  contains  no  alum,  the 
ref  duum,  after  it  is  dry,  will  remain  united  and  attached  to 
the  paper.  If  one  meafure  of  wine  and  two  thirds  of  a 
meafure  of  lime-water  depofit  ^cryflals,  we  are  certain  that 
if  the  wine  contains  alum,  the  proportion  of  that  alum  to 
the  wine  will  be  lefs  than  1  to  1152;  if,  when  equal  parts 
of  wine  and  lime-water  are  mixed,  no  cryflals  be  depofited, 
we  may  be  fure  that  more  than  g^th  part  of  the  mafs  of 
wine  confifts  of  alum. 

i  A  great  proportion  of  the  wine  confumed  in  this  country 
is  brought  from  Spain  and  Portugal  ;  government  has  al¬ 
ways  difcouraged  the  importation  of  French  wines  by  heavy 
taxes.  We  are  not  fure  how  far  Inch  conduCl  is  founded 
on  good  policy,  as  the  French  wines  are  confeffedly  the  befl, 
and  might  be  thecheapeft  ;  but  fuch  is  the  jealoufy  and  en¬ 
mity  that  has  always  fubfifted  between  Britain  and  France, 
fhat  both  nations  have  been  contented  to  injure  themfelves 
provided  they  could  do  a  greater  injury  to  their  neighbours. 

B elides,  the  advantages  which  Britain  derives  from  the  Por¬ 
tugal  trade  are  very  great,  and  it  would  not  be  eafy  per¬ 
haps  to  fecure  them  on  any  other  terms. 

.  It  may  be  worth  while  to  infert  here  a  few  directions  about 
the  treatment  of  wines  after  they  have  been  imported.into  this 
country. —  On  landing,  the  lefs  they  are  expofed  the  better  ; 
for  they  are  affected  by  the  feafons,  and  more  or  lefs  by  cli¬ 
mate.  March  and  April  are  the  proper  times  for  (hipping 
wines  from  France,  and  they  will  be  landed  in  England  and 
Ireland  in  the  fame  degree  of  temperature.  The  great  art  in 
keeping  wints  is  to  prevent  their  fretting,  which  is  done  by 
keeping  them  in  the  fame  degree  of  heat.  In  fpring  and  fall, 
the  wines  in  Bourdeaux  arefubjed  to  changes  that  may  be  dan¬ 
gerous,  if  not  prevented  by  neceffary  rackings  :  thefe  changes 
are  folely  the  effe6l  of  the  feafons.  If  wines  are  chilled, 
and  of  courie  turn  foul,  from  being  fhipped  and  landed  in 
cold  weather,  they  will  foon  recover  by  putting  them  in  a 
warm  vault,  well  covered  with  faw-dufl.  As  foon  as.  they 
are  in  the  vault,  they  ought  to  be  covered  up.  But  if  fhip¬ 
ped  and  landed  in  fummer,  if  the  fmalleft  degree  of  fermen¬ 
tation  be  found  on  them,  it  will  be  requifite  to  dip  the  bung 
clothes  in  brandy,  and  leave  the  bungs  loofe  for  fome  days, 
to  give  it  time  to  cool  ;  and  if  in  a  fortnight  or  three  weeks 
the  fermentation  do  not  ceal'e,  and  the  wine  become  bright, 
it  will  be  proper  to  rack  it  (matching  the  hogfheads  well 
with  brimflone),  and  force  it  with  the  whites  of  eight  eggs. 

If  it  then  becomes  fine,  bung  it  tight,  and  let  it  remain  fo 
until  it  is  bottled.  If  wines  new  landed  are  wanted  foon 
for  the  bottle,  it  will  be  neceffary  to  force  them  immediate¬ 
ly,  and  let  them  remain  bunged  clofe  ior  at  lead  a  month, 
to  recover  from  the  forcing,  or  if  two  months  the  better  ; 
for  wines  bottled  in  high  order  come  much  (ooncr  into 
drinking  than  if  bottled  when  flat,  which  all  wines  are  after 
forcing.  Wine  mufl  never  be  bottled  the  lead  foul,  which 
produces  a  tendency  to  fret;  and  if  bottled  in  this  date,  will 
never  come  in  order,  but  may  pofiibly  be  lod  :  for  this  there 
is  no  remedy  but  repeated  rackings;  and  care  mud  be  taken 
{after  rinfing  the  hogfheads  well  and  drawing  them)  to  burn 
a  good  piece  of  match  in  them.  This  cools  the  wine,  and 
there  is  no  danger  of  hurting  the  colour,  for  it  recovers  it 
in  a  little  time  :  but  if  it  did,  it  is  abfolutely  neceffary  ;  for 
if  wine  is  differed  to  continue  on  the  fret,  it  will  wear  itfelf 
to  nothing,  Wines  bottled  in  good  order  may  be  fit  to 
drink  in  fix  months  ;  but  they  are  not  in  perfection  before 
twelve  ;  from  that  to  two  years  they  may  continue  fo  $  but 
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it  would  be  improper  to  keep  them  longer,  for  wines  in  ge- 
neral  have  not  the  body  they  had  formerly,  from  the  vines  ' 
being  too  much  forced. 

It  fometimes  happens  That  wines  feuddy  and  flubborn 
will  not  fall  with  one  or  even  two  forcings.  It  will  then  be 
proper  to  give  them  five  or  fix  gallons  of  good  drong  wine, 
and  force  them  with  the  whites  of  a  dozen  eggs,  with  a 
teadpoonful  of  fand  produced  from  fawing-marble,  or  a  fmall 
fpoonful  of  fine  fait.  Bottled  wine  in  winter  lhould  be 
well  covered  with  faw-dud,  and  if  the  vaults  are  cold  and 
damp,  drew  it  deep  on  the  floor  5  if  faw-dud  is  thrown  up¬ 
on  the  .hogfheads,  and  their  Tides  are  bedded  fome  inches 
thick,  it  will  keep  them  from  the  fret. 

The  fame  treatment  is  to  be  regarded  with  white  wines, 
except  that  they  require  to  be  higher  matched,  particu¬ 
larly  Mufcat  wines  ;  fuch  as  Frontignac,  Beziers,  See, 
which  being  often  fweetened  with  honey,  are  very  fubjed 
to  fret  ;  and  thefe  only  frequent  racking,  with  a  great  deal 
of  brimdone,  can  cOpl.  Hermitage,  from  not  being  fuffici- 
ently  dried,  and  poffeffing  more  nchnefs  than  claret,  is  alfo 
very  liable  to  come  on  the  fret,  and  will  require  much  the 
fame  treatment  as  the  Mufcat  wines.  Attention  fhould  be 
had  to  bottle  in  fine  weather,  when  the  wind  is  north  ;  but 
to  avoid  cold  or  frody  weather.  The  months  of  April  and 
OClober  are  favourable.  The  bed  time  to  bottle  port  wine 
is  four  years  after  the  vintage,  and  to  keep  them  two  years 
in  bottle  before  you  begin  to  ufe  them.  When  wines  are 
racked,  and  the  lees  immediately  paffed  thro’  flannel  bags  into 
clofe-necked  jars,  and  direClly  bottled,  there  will  be  very  little 
lod  by  rackings,  as  the  wine  when  fine  may  ferve  for  filling 
tip. 

When  wines  are  dedined  for  warm  climates,  it  maybe  pro¬ 
per  to  rinfe  the  hogfheads  with  brandy ;  and  in  bottling  many 
rinfe  the  bottles  and  corks  with  it.  Wines  that  have  re¬ 
mained  a  certain  time  (three  or  four  months)  in  a  vault,  and 
made  lefs  or  more  lee,  ought  never  to  be  fent  into  the  coun¬ 
try  without  fird  racking  them,  otherwile  they  may  be  liable 
to  fret  ;  and  if  bottled  in  that  date,  may  rifk  being  lod. 

Wines  which  may  be  ordered  for  immediate  drinking 
will  be  forced  on  the  (hipping,  and  in  a  few  weeks  after  they 
are  landed  will  be  fit  for  the  bottle.  The  .forcings  proper 
for  claret  are  the  whites  of  a  dozen  eggs,  beat  lip  with  a 
tea- fpoonful  of  fine  fait,  and  well  worked  with  a  forcing 
rod.  Take  care  to  ufe  no  bad  egg.  This  is  for  one  hogf- 
head. 

The  forcing  for  white  wine  is  ifinglas  diffoived  in  wine. 

One  ounce  is  fuflicient  for  two  hogfheads.  No  fait  is  to  be 
ufed  in  forcing  the  white  wines.  See  Croft  on  Wines ,  8vo, 
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We  fhall  infert  here  the  following  receipt  for  making  Receipt  for 

ratfm  nvme, — To  a  20  gallon  veffel  take  100  pounds  of  rai-  making- 
fins;  pick  off  the  dalks,  chop  them  grofsly,  and  put 
into  an  open  tub  more  wide  than  deep.  Add  two  parts  in 
three  of  the  water  to  them,  and  let  them  (land  1 5  days, 
flirring  them  well  every  day.  Then  drain  and  prefs  them, 
putting  afide  the  liquor  that  runs  from  them.  Add  the 
remainder  of  the  water  to  the  raifins  that  have  thus  been 
preffed,  and  let  it  ftand  upon  them  one  week,  frequently  bir¬ 
ring  them  as  before.  Then  prefs  off  the  liquor,  and  add  it 
to _  what  you  firfl  colleded  ;  putting  both  runnings  to¬ 
gether  into  your  veffel,  together  with”  one  quart  of  brandy. 

To  colour  it,  burn  three- fourths  of  a  pound  ©f  fugar  into 
a  fmall  quantity  of  the  liquor,  and  add  this  to  the  wine. 

When  the  liquor  in  the  barrel  has  done  finding,  flop  the  vef¬ 
fel  clofe,  and  let  it  (land  till  fit  to  be  bottled.  The  greater 
the  quantity  which  the  veffel  holds,  and  the  longer  it  is  kept 
in  the  wood,  the  better  will  it  be. 

Wixs-Prefs,  a  machine  contrived  to  fqueeze  the  juice  out 
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Wire  0r  grapes,  and  confiding  of  feveral  pieces  of  timber,  variouf- 
jjcra  ly  difpofed,  which  compofe  three  bodies  of  timber- work, 

_  intcra‘ ,  clofely  united  to  the  axis,  which  ferves  as  a  fwing  whereby 
it  may  be  moved  by  the  vice.  Of  thefe  there  are  different 
fixes  as  well  as  different  confirmations ;  for  an  account  of 
which,  illuftrated  by  figures,  fee  Miller’s  Gardener’s  Dic¬ 
tionary,  article  IV ink- Prefs* 

Spirit  of  Wi nt y ’  or  alcohol ,  a  name  given  by  chemifls  to 
every  ardent  fpirit  produced  by  diftillation.  See  Chemistry* 
Index. 

WING,  that  part  of  a  bird,  infeft,  See.  whereby  it  is  en¬ 
abled- to  fly.  See  Bird  and  Ornithology. 

Wings,  in  military  affairs,  are  the  two  flanks  or  extremes 
of  an  army,  ranged  in  form  of  a  battle  ;  being  the  right  and 
left  fides  thereof. 

WINTER,  one  of  the  four  feafons  or  quarters  of  the 
y  ear.  See  Season,  & c. 

Winter  commences  on  the  day  when  the  fun’s  diftance 
From  the  zenith  of  the  place  is  greateft,  and  ends  on  the 
day  when  its  diftance  is  at  a  mean  between  the  greateft  and 
leaft. 

Under  the  equator,  the  winter  as  well  as  other  feafons 
return  twice  every  year  ;  but  all  other  places  have  only  one 
winter  in  the  year  ;  which  in  the  northern  hemitphere  begins 
whem  the  lun  is  in  the  tropic  of  Capricorn,  and  in  the  fouth- 
ern  liemifphere  when  in  the  tropic  of  Cancer  ;  fo  that  all 
places  in  the  fame  hemifphere  have  their  winter  at  the  fame 
time. 

IV inter* Berry.  See  Physalis. 

W1NTERA,  in  botany  :  A  genus  of  plants  of  the 
clafs  of  polyandria-,  and  order  of  pentagynia  ;  and  in  the  na¬ 
tural  fyflem  arranged  under  the  12  th  order,  Holoracea . 
The  calyx  is  three  lobed  ;  there  are  fix  or  twelve  petals  ; 
there  is  no  ftyle  ;  the  fruit  is  a  berry,  which  is  club-fhaped 
as  well  as  the  germen.  There  are  two  fpecies  ;  the  aroma- 
tica  and  granadenfis. 

Winter  a  aromatica ,  is  one  of  the  largeft  foreftstrees  upon 
Terra  del  Euego  ;  it  often  rifes  to  the  height  of  50  feet. 
Its  outward  bark  is  on  the  trunk  grey  and  very  little 
wrinkled,  on  the  branches  quite  fmooth  and  green.  The 
branches  do  not  fpread  horizontally,  but  are  bent  upwards, 
and  form  an  elegant  bead  of  an  oval  (hape.  The  leaves  come 
out,  without  order,  of  an  oval  elliptic  fhape,  quite  entire, 
obtufe,  fiat,  fmooth,  fhining,  ol  a  thick  leathery  fubftance, 
evergreen,  on  the  upper  fide  of  a  lively  deep  green  colour, 
and  "of  a  pale  bluifh  colour  underneath,  without  any  nerves, 
and  their  veins  fcarcely  vifible  ;  they  are  fomewhat  narrower 
near  the  footfialks,  and  there  their  margins  are  bent  down¬ 
wards.  In  general,  the  leaves  are  from  three  to  four  inches 
long,  and  between  one  and  two  broad  ;  they  have  very  fhort 
footfialks,  feldom  half  an  inch  long,  which  are  fmooth,  con¬ 
cave  on  the  upper  fide,  and  convex  underneath.  From  the 
fears  of  the  old  footfialks  the  branches -are  often  tubercula- 
ted. 

The  peduncles,  or  footfialks  for  the  flowers,  come  out 
of  the  axUlie  fo/iorumy  near  the  extremity  of  the  branches  ; 
they  are  fiat,  of  a  pale  colour,  twice  or  three  times  fhorter 
than  the  leaves  ;  now  and  then  they  fupport  only  one  flower, 
but  are  oftener  near  the  top  divided  into  three  fhort  branches, 
-each  with  one  flower.  The  bra&ece  are  oblong,  pointed, 
concave,  entire,  thick,  whitifh,  and  iituated  one  at  the  ba¬ 
ils  cf  each  peduncle. 

There  is  no  calyx;  but  in  its  place  the  flower  is  furrounded 
with  a  fpathaceous  gem,  of  a  thick  leathery  fubftance,  green, 
but  reddifh  on  the  fide  which  has  faced  the  fun  :  before  this 
gem  burfts,  it  is  of  a  round  form,  and  its  fize  is  that  of  a 
finall  pea.  It  burfts  commonly  fo,  that  one  fide  is  higher 
than  the  other,  and  the  fegments  are  pointed.  The -corolla 
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confifls  always  of  feven  petals,  which  are  oval,  obtufe,  con-  Winters, 
cave,  eredt,  white,  have  (mail  veins,  and  are  of  an  une- * 
qual  fize,  the  largeft  fcarcely  four  lines  long ;  they  very 
foon  fade,  and  drop  off  almoft  as  foon  as  the  gem  burfts. 

The  filaments  are  from  15  to  3^,  and  are  placed  on  the  flat 
end  fide  of  the  receptacle  ;  they  are  much  fhorter  than  the 
petals,  and  gradually  deer  cafe  in  length  towards  the  fides. 

The  antherae  are  large,  oval,  longitudinally  divided  into  two, 
or  as  if  each  was  made  up  of  two  oblong  anthers.  The 
germina  are  from  three  to  fix,  placed  above  the  receptacle, 
turbinated,  or  of  the  fhape  of  an  inverted  fig  ;  flat  on  the 
infide,  and  fomewhat  higher  than  the  (lamina  ;  they  have  no 
flyles,  but  terminate  in  a  itigma,  which  is  divided  into  two 
or  three  fmall  lobes. 

Dr  Solander,  to  whom  the  world  is  indebted  for  the  de- 
feription,  never  fav/  the  fruit  in  its  perfectly  ripe  (late  ;  but 
could  conclude  from  the  unripe  fruit  which  he  faw  in  abun¬ 
dance,  that  each  germen  becomes  a  feparate  feed-veffel,  of  a 
thick  flefhy  fubftance,  and  unilocular  ;  and  in  each  the  rudi¬ 
ments  of  three,  four,  or  five  feeds  were  plainly  'difcernible. 

See  Plate  DXL.  where  1.  reprefents  the  fpathace- 
ous  gem,  after  it  is  burft  open.  2.  The  fame.  3.  The 
fame  (a)  with  the  corolla  ( b )  remaining  within  it.  4.  One 
of  the  petals  fpread  out.  5.  The  (lamina  (a)  and  the  piflilla 
(Z>)  after  the  gem  and  the  corolla  are  taken  away.  6-  Fhe 
outfide  of  an  anthera  (a)  with  its  filament  (£).  7.  The  in¬ 

fide  of  the  fame.  8.  The  germina  (a)  iituated  on  the 
centre  of  the  receptacle,  after  the  (lamina  have  been  remo¬ 
ved  ;  the  lobated  ftigma  ( b ).  9.  The  convex  or  outer- 

moft  fide  of  a  germen  (a)  with  its  ftigma  (£).  10.  The  in¬ 
fide  of  the  fame.  11.  A  germen  cut  open  longitudinally, 
fo  as  to  (how  the  rudiments  of  the  feeds.  12.  A  germen 
cut  through  tranfverfely. 

The  weather  is  much  more  fevere  in  the  climate  where 
thefe  trees  are  natives  than  in  Britain  ;  here,  therefore,  it 
is  thought  they  would  thrive  very  well. 

The  bark  of  the  wintera,  or  winter’s  cinnamon,  brought 
over  by  the  Dolphin,  in  refpeft  to  figure,  exa&ly  refembles 
that  which  was  delineated  by  Clufius.  The  pieces  are  about 
three  or  four  inches  fquare,  of  different  degrees  of  thicknefs, 
from  a  quarter  to  three  quarters  of  an  inch.  It  is  of  a  dark 
brown  cinnamon  colour  ;  an  aromatic  fmell,  if  rubbed  ;  and 
of  a  pungent  hot  fpicy  tafte,  which  is  lading  on  the  palate, 
though  imparted  (lowly.  It  has  the  name  of  winter's  cinna~ 
tnoriy  from  a  faint  refemblance  in  colour  and  flavour  to  that 
grateful  aromatic,  though  differing  from  it  greatly  in  every 
other  refpedl.  This  bark  is  only  brought  to  us  from  the 
Straits  of  Magellan,  and  is  the  produce  of  the  tree  above  de- 
feribed ;  much  celebrated  as  an  antifcorbutic  by  the  firfl 
difeoverers,  but  unknown  in  the  practice  of  phyfic,  no  quan¬ 
tity,  except  as  a  curiofity,  having  been  brought  to  Europe 
till  the  return  of  the  fhips  fent  out  on  the  expeditions  to  the 
South  Seas.  The  bark  which  was  fubftituted  in  the  room 
of  this  is  the  canella  alba  of  the  (hops.  See  Can  ell  a. 

From  feveral  experiments  made  by  Dr  Morris,  the  cor¬ 
tex  magellanieus  appears  to  be  an  aftringent  of  a  particular 
kind,  and  therefore  likely  to  be  of  ufe  in  feveral  manufac¬ 
tures.  Water  is  the  proper  folvent  ot  this  bark  ;  though 
the  (aline,  gummy,  and  refinous  parts  are  fo  blended  in  it, 
as  in  faffron  and  fome  other  vegetables,  that  it  parts  with 
them  readily  in  proof  and  rectified  fpirits  of  wine,  though 
not  in  fo  great  a  quantity. 

The  infufion  and  deco&ion  of  this  bark  were  of  fo  grate¬ 
ful  an  aromatic  bitter  tafte.  that  it  feem3  likely  to  be  a  plea- 
fa.nt  vehicle  for  fome  of  the  naufeous  drugs.  With  this 
view,  on  fubftituting  the  powder  of  this  bark  for  the  carda¬ 
mom  feeds  in  making  the  infufion  of  fenna,  as  directed  in 
the  London  Difpeniatory,  the  naufeous  fmell  and  tafte  ol 
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that  excellent  purgative  was  fo  effe&ually  covered,  as  to  be 
fcarcely  didinguiflied  by  the  niceft  palate.  Tin&ure  of  rhu- 
^  barb  alfo  prepared  with  this  bark  i  nil  ear}  of  cardamoms  feem- 
ed  far  lefs  dil agreeable. 

WIRE,  a  piece  of  metal  drawn  through  the  hole  of  an 
iron  into  a  thread  of  a  finenefs  anfwerable  to  the  hole  it  paf- 
fed  through. 

Wires  are  frequently  drawn  fo  fine  as  to  be  wrought  along 
with  other  threads  of  filk,  wool,  flax,  &c. 

The  metals  molt  commonly  drawn  into  wire  arc  gold, 
filver,  copper,  and  iron.  Gold- wire  is  made  of  cylindrical 
ingots  of  filver,  covered  over  with  a  ilcin  of  gold,  and  thus 
drawn  fucceflively  through  a  vail  number  of  holes,  each 
fmaller  and  fmaller,  till  at  ialt  it  is  brought  to  a  finenefs  ex¬ 
ceeding  that  of  a  hair.  That  admirable  du&ility  which 
makes  one  of  the  diltinguilhing  characters  of  gold,  is  no¬ 
where  more  conipicuous  than  in  this  gilt  wiie.  A  cylinder 
of  48  ounces  of  filver,  covered  with  a  coat  of  gold,  only 
weighing  one  ounce,  as  Dr  Halley  informs  us,  is  ufually 
drawn  into  a  wire,  two  yards  of  which  weigh  no  more  than 
one  grain  ;  whence  98  yards  of  the  wire  weigh  no  more  than 
49  grains,  and  one  Angle  grain  of  gold  covers  the  98  yards  ; 
fo  that  the  ten  thoufandth  part  or  a  grain  is  above  onc- 
eighth  of  an  inch  long. 

IV  1  r k  of  Lapland.  The  inhabitants  of  Dapland  have  a 
fort  of  Aiming  (lender  fubflance  in  ure  among  them  on  feve- 
ral  occafions,  which  is  much  of  the  thicknefs  and  appearance 
of  our  filver- wire,  and  is  therefore  called,  by  thofe  who  do 
not  examine  its  llruclure  or  fubllance,  Lapland  wire.  It  is 
made  of  the  finews  of  the  rein  deer,  which  being  carefully 
ieparated  in  the  eating,  are,  by  the  women,  after  foaking  in 
water  and  beating,  (pun  into  a  fort  of  thread,  of  admirable 
finenefs  and  ftrCngth,  when  wrought  to  the  fmallefl  fila¬ 
ments  ;  but  when  larger,  is  very  ilrong,  and  fit  for  the  pur- 
pofes  of  ilrength  and  force.  Their  wire,  as  it  is  called,  is 
made  of  the  find}  of  theie  threads  covered  with  tin.  The 
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women  do  this  bufinefs  ;  and  the  way  they  take  is  to  melt 
a  piece  of  tin,  and  pjacing  at  the  edge  of  it  a  horn,  with  a 
hole  through  it,  they  draw  thefe  fine wy- threads,  covered 
with  the  tin,  through  the  hole,  which  prevents  their  coming 
out  too  thick  covered.  This  drawing  is  performed  with 
their  teeth  :  *nd  there  is  a  fmall  piece  of  bone  placed  at  the 
top  of  the  hole,  where  the  wire  is  made  flat ;  fo  that  we  al¬ 
ways  find  it  rounded  on  all  fides  but  one,  where  it  is  flat. 

This  wire  they  ufe  in  embroidering  their  clothes  as  we 
do  gold  and  filver  ;  they  often  fell  it  to  ilrangers,  under  the 
notion  of  its  having  certain  magical  virtues. 

WISDOM,  ufually  denotes  a  higher  and  more  refined 
notion  of  things  immediately  prefented  to  the  mind,  as  it 
■were,  by  intuition,  without  the  afiiftance  of  ratiocination. 

Sometimes  the  word  is  more  immediately  ufed,  in  a  mo¬ 
ral  fenfe,  for  what  vve  call  prudence ,  or  dferetion ,  which  con- 
fifts  in  the  foundr.efs  of  the  judgment,  and  a  conduft  anlwer- 
able  thereto. 

IV is dom  of  Solomon,  one  of  the  books  of  the  Apocry¬ 
pha.  It  abounds  with  Platonic  language,  and  was  proba¬ 
bly*  written  after  the  Chaballiilic  phiiofophy  was  introduced 
among  the  Jews. 

WIT,  is  a  quality  of  certain  thoughts  and  expreffions, 
much  eafier  perceived  than  defined.  According  to  Mr 
Dockc,  wit  lies  in  the  affemblage  of  ideas,  and  putting  thofe 
together  with  quicknefs  and  variety,  wherein  can  be° found 
any  refemblance  or  congruity,  thereby  to  make  up  pleafant 
pidlures  and  agreeable  vifions  to  the  fancy.  Mr  Addilbn 
limited  this  definition  confiderably,  by  obferving,  that  every 
refemblance  of  ideas  does  not  conftitute  wit,  but  thofe  only 
which  produce  delight  and  furprife.  Mr  Pope  defined  wit 
to  be  a  quick  conception  and  an  eafy  delivery  :  while,  ac- 
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cording  to  a  late  writer,  it  conlifts  in  an  affimilation  of  di- 
ftant  ideas. 

The  word  mil  originally  fignified  mi f dom.  A  mitte  was 
anciently  a  mife  man  :  the  mittenagemot ,  or  Saxon  parliament, 
an  affemblage  of  wife  men.  So  late  as  the  reign  of  Eliza¬ 
beth,  a  man  of  pregnant  mil,  of  nreat  mil,  was  a  man  ofvaft 
judgment.  Wc  ftill  lay,  in  his  mils ,  out  or  his  mils,  for  in 
or  out  ot  found  mind.  The  word,  however,  is  now  applied 
in  a  more  limited  fenfe. 

Without  attempting  to  expofe  the  inaccuracy  of  the  de¬ 
finitions  above  mentioned,  or  hazarding  a  definition  of  our 
own  where  l o  many  eminent  men  have  failed,  we  (hall  endea. 
vour  to  fhow  in  what  true  wit  confiils. 

It  is  evident  that  wit  excites  in  the  mind  an  agreeable 
furprife,  and  that  this  is  owing  entirely  to  the  ftrange  affem- 
blag-e  of  related  ideas  prefented  to  the  mind.  This  end  is 
effected,  1.  By  dt baling  things  pompous  or feemingiy  grave; 

2.  By  aggrandiiing  things  little  or  frivolous  ;  3.  By  fetting 
ordinary  objedbs  in  a  particular  and  uncommon  point  of 
view,  by  means  not  only  remote  but  apparently  contrary. 

Of  fo  much  coniequence  are  furprife  and  novelty,  that  no-£a  J 
thing  is  more  taftelefs,  and  fometimes  difgulling,  than  a  mi^i, 
joke  that  has  become  Hale  by  frequent  repetition/'  For  the&/^£,- 
fame  reafon,  even  a  pun  or  happy  allufioii  jwill  appear  excel-  v<^‘ 
lent  when  thrown  out  extempore  in  convention,  which 
would  be  deemed  execrable  in  print.  In  like  manner,  a  wit¬ 
ty  repartee  is  infinitely  more  pleafing  than  a  witty  attack  : 
for  though,  in  both  cafes,  the  thing  may  be  equally  new  to 
the  reader  or  hearer,  the  effecl  on  him  is  greatly  injured, 
when  there  is  aceefs  to  fuppofe  that  it  may  be  the  flow  pro¬ 
duction  of  lludy  and  premeditation.  This,  however  holds 
mod  with  regard  to  the  inferior  tribes  of  witticifms,  of  which 
their  readinefs  is  the  bed  recommendation. 

.  We  (hail  illuftrate  thefe  obfervatior.s  by  fubjoining  a  fpe- 
cimen  or  two  of  each  of  thefe  forts  of  wit : 

Of  the  fil'd  fort,  which  confiils  in  the  debafement  of 
things  great  and  eminent,  Butler,  amongfl  a  thoufand  other 
inllances,  hath  given  11s  thofe  which  follow : 

And  now  had  Phoebus  in  the  lap 
Of  Thetis  taken  out  his  nap : 

And,  like  a  lobiler  boil’d,  the  morn 
From  black  to  red  began  to  turn. 

Hudilras ,  part  ii.  canto  2. 

Here  the  low  allegorical  ftyle  of  the  firft  couplet,  and  the 
fimile  uied  in  the  fecond,  afford  us  a  juff  notion  of  this  low¬ 
ed  fpecies,  which  is  didinguiflied  by  the  name  of  the  ludi¬ 
crous.  Another  fpecimeu  from  the  fame  author  you  have  in 
tliefe  lines  : 

Great  on  the  bench,  great  in  the  faddle, 

That  could  as  well  bind  o’er  as  fwaddle, 

Mighty  he  was  at  both  of  thefe, 

And  dyl’d  of  war,  as  well  as  peace  : 

So  fome  rats  of  amphibious  nature, 

Are  either  for  the  land  or  water. 

Ibid,  part  i.  canto  t. 

In  this  coarfe  kind  of  drollery,  thofe  laughable  translations  ot 
paraphrafes  of  heroic  and  other  ferious  poems,  wherein  the 
authors  are  faid  to  be  travelled,  chiefly  abound. 

The  fecond  kind,  confiding  in  the  aggrandifement  of  little 
things,  which  is  by  far  the  moil  fplendid,  and  diiplays  a 
foaring*  imagination,  thefe  lines  of  Pope  will  ferve  to  illu¬ 
ftrate  : 

As  Berecynthia,  while  her  offspring  vie 
I  n  homage  to  the  mother  of  the  (ky, 

Surveys  around  her  in  the  bled  abode, 

An  hundred  fons,  and  every  fon  a  god  : 

Not  with  lefs  glory  mighty  dulnefs  crown’d, 

Shall  take  thro;  Grubdreet  her  triumphant  round  ; 

And 
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And  her  Parnaffns  glancing  o’er  at  once, 

Behold  a  hundred  fons,  and  each  a  dunce. 

This  whole  fimilitude  is  fpirited.  The  parent  of  the  cele- 
ftials  is  contraded  by  the  daughter  of  night  and  chaos  ;  hea¬ 
ven  by  Grubftreet  ;  pods  by  dunces.  Befides,  the  parody 
it  contains  on  a  beautiful  paffage  in  Virgil  adds  a  particu¬ 
lar  ludre  to  it.  This  fpecies  we  may  term  the  thrafonical, 
or  the  mock-majejlic .  It  affe&s  the  molt  pompous  language, 
and  fonorous  phrafeology,  as  much  as  the  other  affe&s  the 
reverfe,  the  viled  and  mod  grovelling  dialed!. 

To  this  clals  alfo  we  mud  refer  the  application  of  grave 
refledlions  to  mere  trifles.  For  that  great  and  fertous  are  na¬ 
turally  aflbeiated  by  the  mind,  and  likewiie  little  and  trifling, 
is  fufficiently  evinced  by  the  common  modes  of  expreffion 
on  thefe  fubjedts  ufed  in  every  tongue.  An  appofite  in- 
dance  of  fuch  an  application  we  have  from  Philips: 

My  galligaflcins,  that  have  long  withdood 
The  winter’s  fury  and  encroaching  frods, 

By  time  fubdned,  (What  will  not  time  fubdue!) 

An  horrid  chafm  dilclofe.  Splendid  Shilling . 

Of  the  third  fpecies  of  wit,  which  is  by  far  the  mod  mul¬ 
tifarious,  and  which  refults  from  what  may  be  called  the 
queernefs  or  Angularity  of  the  imagery,  we  fliall  give  a  few 
fpecimcns  that  will  ferve  to  mark  fome  of  its  principal  va¬ 
rieties.  To  illudrate  all  would  be  impoffible.  The  fird 
fliall  be  where  there  is  an  apparent  contrariety  in  the  things 
(lie  exhibitsas  connected.  This  kind  of  contrafl  we  have 
in  thefe  lines  of  Garth: 

Then  Hydrops  next  appears  amongft  the  throng  ; 
Bloated  and  big  (he  (lowly  fails  along  : 

But  like  a  mifer  in  excefs  (lie’s  poor, 

And  pines  for  third  amidd  her  watery  ftore. 

D  if  pen/ ary, 

A  fecond  fort  is,  where  the  things  compared  are  what 
with  dialecticians  would  come  under  the  denomination  of 
difparates ,  being  fuch  as  can  be  ranked  under  no  common 
genus.  Of  this  we  (hall  fubjoin  an  example  from  Young : 
Health  chiefly  keeps  an  AtheiA  in  the  dark  ; 

A  fever  argues  better  than  a  Clarke  : 

Let  but  the  logic  in  his  pulfe  decay, 

The  Grecian  he’ll  renounce,  and  learn  to  pray. 

Univerfal  Pajfion , 

A  third  variety  in  this  fpecies  fprings  from  confounding 
artfully  the  proper  and  the  metaphorical  fenfe  of  an  expref- 
iion.  In  this  way,  one  will  nflign  as  a  motive  what  is  dtf- 
covered  to  be  perfe&ly  abfurd,  when  buc  ever  fo  little  at¬ 
tended  to  ;  and  yet,  from  the  ordinary  meaning  of  the  words, 
hath  ?.  fpecious  appearance  on  a  Angle  glance.  Of  this  kind 
we  have  an  indance  in  the  fubfequent  lines: 

While  thus  the  lady  talk’d,  the  knight 
Turn’d  th’  outfide  of  his  eyes  to  white, 

As  men  of  inward  light  are  wont 
To  turn  their  optics  in  upon’t. 

Hudilras,  part  iii.  canto  I. 

For  whither  can  they  turn  their  eyes  more  properly  than  to 
the  light  ?  #  . 

A  fourth  variety,  much  refembling  the  former,  is  when 
the  argument  or  comparifon  (for  all  argument  is  a  kind  of 
comparifon)  is  founded  on  the  fuppofal  of-  corporeal  or  per- 
fonal  attributes  in  what  is  ftri&ly  not  fufceptible  of  them  ; 
as  in  this, 

But  Hudibras  gave  him  a  twitch 
As  quick  as  lightning  in  the  breech, 

Juft  in  the  place  where  honour’s  lodg’d, 

As  wife  philofophers  have  judg’d : 
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Becaufe  a  kick  in  that  place  more  ,.1 

Hurts  honour  than  deep  wounds  before.  ^  Witchcraft. 

Ibid,  part  ii  canto  3.  v — 

The  fifth,  and  only  other  variety  which  we  (hall  mention, 
is  that  which  arifes  from  a  relation,  not  in  the  things  figm- 
fied,  but  in  the  ligns  of  all  relations,  no  doubt  the  (lighted. 

Identity  here  gives  rife  to  puns  and  clinches  ;  refemblance 
to  quibbles,  cranks,  and  rhimes :  Of  thefe  it  is  quite  unne- 
ceffary  to  exhibit  fpecimcns. 

Wit  (John  de),  a  celebrated  penfioner  of  Holland,  and 
one  of  the  greateft  politicians  of  his  time,  was  the  ion  of 
Jacob  de  Wit,  burgomaiter  of  Dort,  and  was  born  in  1 625". 

He  became  well  (killed  in  civil  law,  politics,  mathematics, 
and  other  fciences  ;  and  wrote  a  treatife  on  the  Elements 
of  Curved  Lines,  publiflied  by  Francis  Scliooten.  Having 
taken  his  degree  oi  doctor  of  law,  he  travelled  into  foreign 
courts,  wheie  he  became  efteemed  for  h:s  genius  and  pru¬ 
dence.  At  his  return  to  his  native  county  in  1650,  he  be¬ 
came  penfionary  of  Dort,  then  co unfel lor- penfio nary  of 
Holland  and  Weft  Friefland,  intendant  and  regider  of  the 
fiefs,  and  keeper  of  the  great  feal.  He  was  thus  at  the 
head  of  affairs  in  Holland;  but  his  oppofition  to  the  re- 
eftablilhment  of  the  office  of  ffadtholder,  which  he  thought 
a  violation  of  the  freedom  and  independence  of  the  republic, 
cod  him  his  life,  when  the  prince  of  Orange’s  party  pre¬ 
vailed.  He  and  his  brother  Cornelius  were  affaffinated  by 
the  populace  at  the  Hague  in  1674,  aged  47. 

WITCH,  a  perfon  guilty  of  witchcraft. 

WITCHCRAFT,  a  fupernatural  power  which  perfons 
were  formerly  fuppofed  to  obtain  the  poffeffion  of  by  enter¬ 
ing  into  a  compaCl  with  the  devil.  They  gave  themfelves 
up  to  him  body  and  foul  ;  and  he  engaged,  that  they  (hou  d 
want  for  nothing,  and  that  he  would  avenge  them  upon  ad 
their  enemies.  As  foon  as  the  bargain  was  concluded,  the 
devil  delivered  to  the  witch  an  imp,  or  familiar  Xpirit,  to  be 
ready  at  a  call,  and  do  whatever  it  was  diie&ed..  By  the 
affidance  of  this  imp  and  the  devil  together,  the  witch,  who , 
was  almoil  always  an  old  woman,  was  enabled  to  transport 
herfelf  in  the  air  on  a  broom-dick  or  a  fpit  to  didant  places 
to  attend  the  meetings  of  the  witches.  At  theie  meetings 
the  devil  always  prefided.  They  were  enabled  alfo  to 
transform  themfeves  into  various  fhapes,  particularly  to  ai- 
fume  the  forms  of  cats  and  hares,  in  which  they  mod  de¬ 
lighted  ;  to  inflift  difeafes  on  whomfoever  they  thought 
proper ;  and  to  punilh  their  enemies  in  a  variety  of  ways. 

The  belief  that  certain  perfons  were  endowed  with  lu- 
pernatural  power,  and  that  they  were  affided  by  invifible 
fpirits,  is  very  ancient.  The  fagae  of  the  Romans  eem 
rather  to  have  been  forcerers  than  witches ;  indeed  the  idea 
of  a  witch,  as  above  deferibed,  could  not  have  been  preva  ent 
till  after  the  propagation  of  Chridianity,  as  the  heathens  ia 
no  knowledge  of  the  Chridian  devil,  * 

Witchcraft  was  universally  believed  in  Europe  till  the 
1 6th  century,  and  even  maintained  its  ground  with  tolerable 
firmnefs  till  the  middle  of  the  feventeenth.  Vad  numbers 
of  reputed  witches  were  convicted  and  condemned  to  be  urn 
every  year.  The  methods  of  difeovering  them  were  various. 

One  was,  to  weigh  the  fuppofed  criminal  againd  the  church  Provincial 
bible,  which,  if  (lie  was  guilty,  would  preponderate:  another,  Glojfary, 
by  making  her  attempt  to  lay  the  Lord’s  Prayer;  this  no 
witch  was  able  to  repeat  entirely,  but  would  omit  fome  part  or 
fentence  thereof.  It  is  remarkable,  that  all  witches  did  not  he- 
litate  at  the  fame  place;  fome  leaving  out  one  part,  and  fome 
another.  Teats,  through  which  the  imps  fucked,  were  indu¬ 
bitable  marks  of  a  witch :  thefe  were  always  raw,  and  alio 
iufenlible  ;  and,  if  fqueezed,  fometimes  yielded  a  drop  or 
blood.  A  witch  could  not  weep  more  than  three  tears, 
and  that  only  out  of  the  left  eye.  This  want  of  tears 
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Wi  chrraft  was,  by  the  witch-finders,  and  even  by  fome  judges,  con- 


ildered  as  a  very  fuhftantial  proof  of  guilt.  Swimming  a 
Witch  was  another  kind  of  popular  ordeal  generally  pradli- 
fed  :  ror  this  (he  was  ftripped  naked,  and  crofs-bound,  the 
right  thumb  to  the  left  toe,  and  the  left  thumb  to  the  right- 
toe.  .  Thus  prepared,  (he  was  thrown  into  a  pond  or  river, 
in  which,  if  guilty,  fhe  could  not  link  ;  For  having,  by  her 
compad  with  the  devil,  renounced  the  benefit  of  the  water 
o  baptifm,  that  element,  in  its  turn,  renounced  her,  and  re¬ 
amed,  to  receive  her  into  its  bofom.  Sir  Robert  Filmer 
mentions  two  others  by  fire  :  the  firft,  by  burning  the 
thatch  of  the  houfc  of  the  fufpe&ed  witch  ;  the  other, 
burning  any  animal  fuppofed  to  be  bewitched  by  her,  as  a 
hog  or  ox.  Thefe,  it  was  held,  would  force  a  witch  to  confefs. 

The  trial  by  the  ftopl  was  another  method  ufed  for  the 
difeovery  of  witches.  It  was  thus  managed  :  Having  taken 
the  fufpe&ed  witch,  fhe  was  placed  in  the  middle  of  a  room 
upon  a  Fool  or  table,  crofs  legged,  or  in  fome  other  nneafy 
pofture  ;  to  which  if  fhe  fubmitted  not,  fhe  was  then  bound 
with  cords  :  there  fhe  was  watched,  and  kept  without  meat 
or  fleep  for  the  fpace  of  24  hours  (for,  they  faid,  within 
that  time  they  fhould  fee  her  imp  come  and  fuck).  A 
little  hole  was  likewife  made  in  the  door  for  imps  to  come 
m  at  ;  and  left  it  fhould  come  in  fome  lefs  difcernible  fhape, 
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Brought  over  L  16  If 

Item.  For  one  to  go  to  Finmouth  for  the 

laird,  .  .  .  Q  6 

Summa  town  part,  L.  17  1 

Both,  L.  34  11 

>  Or  B.  2  177  Ster 

For  a  confiderable  time  after  the  inquifition  was  ere&ed'  Dr  W 
the  trials  ol  witches  (as  heretics)  were  confined  to  that"’  Haa' 
tribunal;  but  the  goods  of  thofe  who  were  condemned beiner^s 
confifcated  to  the  holy  office,  its  minifters  were  fo  adive  in  volii, 
di  (covering  forcerers,  that  the  different  governments  found 
it  neceffary  to  deprive  them  of  the  cognifance  of  this  crime. 

On  the  continent,  commilEoners  were  then  appointed  for  the 
dilcovery  and  convidion  of  witches,  who,  though  lefs  adive 
than  the  inquifitors,  were  but  too  zealous  in  prosecuting 
their  fundion.  In  1494,  Sprenger  and  inftitor,  two  pert 
fons  employed  in  this  commiffion,  publilhed  a  colleftion  of 
trials,  mod  of  which  had  come  before  themfelves,  under  the 
title  of  Malleus  Malejicarum  :  this  ferved  as  a  kind  of  in. 
ftitute  for  their  fucceffors. 

Fhe  firft  writers  agamll  witchcraft  were  ftigmatlzed  as 
Athcilts,  though  they  only  endeavoured  to  prove  the  im¬ 
becility  of  the  perfons  accufed,  and  the  infatuation  or  the 


L  i -  T  icib  uncerniDie  inape,  ^  uic  penons  accuieu,  and  the  infatuation  or  the 

they  that  watched  were  taught  to  be  ever  and  anon  fweeping  knavery  of  their  accufers.  Such  were  the  epithets  beftowed 
.he  room,  and,  if  they  faw  any  fpiders  or  flies,  to  kill  them;  by  Dr  Henry  l\{pre,  and  even  by  Cudworth  himfelf.  Wie- 
■  Y-  cou!(Lnri‘;  kill  them,  then  they  might  be  fure  they  rus,  the  difciple  of  the  celebrated  Agrippa,  gave  rife  to  the 
ere  imps.  If  witches,  under  examination  or  torture,  would  great  controverfy  on  this  fubjed.  His  mailer  had 
of  thdrtil3  fthE,r  aPP3r.el,wa*  Ganged,  and  every  hair  taught  him  humanity  ;  and  he  endeavoured,  but  with  too 
of  their  body  (haven  oft  with  a  (harp  razor,  left  they  (Iiould  feeble  a  hand,  to  ilop  the  bloody  proceedings  of  the  mdses 
..'  !  ImuR,Ca  charm,s/.t0  prevent  their  confeffing.  Witches  Wierus  appears  to  have  been  a  well-difpo'ed,  weak  man" 


were  moft  apt  to  confefs  on  Fridays. 

By  fuch  trials  as  thefe,  and  by  the  accufation  of  children, 
old  vvorneq,  and  fools,  were  thoufands  of  unhappy  women 
condemned  for  witchcraft,  and  burnt  at  the  flake.  In  the 
J8th  volume  eft  the  Statiftical  Account  of  Scotland  there  is 
the  trial  of  two  witches,  William  Coke  and  Alifon  Dick,  in 
Kirkaldy,  in  1636.  The  evidence  on  which  they  were  con- 
demned  is  aofolutely  ridiculous  :  they  were,  however,  burnt 
for  witchcraft.  1  he  expences  which  the  town  and  kirk- 
Kliion  were  put  to  on  this  occafion  were  as  follows ; 

In  prlmis. — To  Mr  James  Miller,  when  he 
went  to  Preftowne  for  a  man  to  try 
them,  47 %.  .  _  L  2  7 

Item.- — To  the  man  of  Cnlrofs,  (the  execu-  ’ 
tioner),  when  he  went  away  the  firft 
time,  12  s. 

Item.'  For  coals  for.  the  witches,  24.  s. 

Item,  In  purchafing  the*  commiflion, 

Item 1.— For  one  to  go  to  Finmouth  for  the 

laird  to  fit  upon  their  afiixe  as  judge.,  o  6 

Item.  For  harden  to  be  jumps  to  them,  3  IO 

Item.  For  making  of  them,  -  .  08 


o  12 
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wtais.  mail, 

with  extenfivc  reading  on  his  fubjed,  but  too  narrow-mlud- 
ed  to  comprehend  it  thoroughly.  He  involved  himfelf  in 
nnfpeakable  difficulties,  by  admitting  the  adion  of  fuper- 
natural_  powers  in  certain  difeafes,  and  in  poffeffions,  while 
he  denied  that  witches  had  any  concurrence  in  them.  Thefe 
appearances  (faid  he)  are  illufions  of  the  devil,  who  per- 
fuades  Ample  and  melancholy  perfons  that  the  mifehief  lie 
himfelf  performs,  is  done  by  them,  and  at  their  pleafure. 
lie  was  weak  enough  to  attempt  the  explanation  of  every 
itory  alleged  by  his  antagonills,  without  queftioninr  the 
truth  of  the  fadls.  d 

Bodinus,  a  French  lawyer  of  eminence,  who  had  affifted 
at  feveral  trials  of  witches,  wrote  againft  Wierus,  in  his  De¬ 
monomania.  He  urged  the  concurrent  teftimonies  of  fiiffi. 
cient  witneffes,  and  the  confefhons  of  the  witches  themfelves 
to  eftabhfti  the  exigence  of  forccry.  Wierus  owned  that 
the  unhappy  perfons  believed  themfelves  to  be  guilty  of  the 
crimes  alleged  againft  them,  but  that  they  were  deceived  bv 
the  devil.  But  what  do  1  "  '  ’  *  -  ^ 


you  make  of  the  witches  -  meet- 


.  .  —  /  ' meet¬ 

ings,  cried  bodmus  l  The  witches  (replied  his  a ntagonift) 
are  atrabilious.  This  explanation  was  fo  unfatisia&ory 
that  Wierus  palled  for  a  magician,  whom  the  devil  had 
furnifhed  with  fpecious  arguments  to  fave  others  from  punifh- 
ment.  Lerchemer,  Godelmann,  Ewichius,  Kwaldus,  and 
fome  others,  followed  him,  liotwithftanding  this  ili^rna  ;  but 


Summa  for  the  kirk’s  part  L.  17  10  Scots. 

,r.  ,  r  /  luuic  wuiers,  i-ouoweu.  mm,  liotwitmtanding  this  fti^raa ;  but 

liic  I  own  s  part  of  expences  deburfed  extraordinarily  upon  they  were  oppofed  by  men  of  more  acutenefs  and  confift- 
William  Coke  and  Alifon  Dick.  e0C7  tlran  themfelves ;  by  Remigius,  who  had  condensed 

r  ^  *  feveral  hundreds  of  forcerers  to  the  flames;,  Delrio,  whofc 

book,  is  a  complete  Corpus  Magi*  ;  Cnj  as,  Craft  us,  Scribo- 


William  Coke  and  Alifon  Dick. 

In  primes.  For  ten  loads  of  coals  to  burn 
them,  5  merks,  -  „ 

Item.—  For  a  tar  barrel,  14  s.  .  q 

Item. — For  towes,  Q 

Item.  To  him  that  brought  the  executioner,  2 
Item.  —  To  the  executioner  for  his  pains,  8 
Item.- — - ' 


-For  his  expences  heie, 
Carry  over 


6 

14 

6 

18 
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i,  Camerarius,  and  a  croud  of  others. 

In  this  country,  while  the  belief  in  witchcraft  was  fup- 
ported  by  royal  authority  (for  James  I.  is  univerfally  known 
to  have  written  on  demonology)  countenanced  by  Bacon, 
and  generally  adopted  among  the  people,  only  one  writer 
was  hardy  enough  to  oppefe  it.  Tin’s  was  Reginald  Scott, 
who  published  a:col!e<ftion  of  iinpoftures  detected,  under  the 
title  oi  Diicoveries  of  Witchcraft.  James  ordered  the  book 

to 
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Witchcraft  to  be  Hunt  by  the  common  executioner,  and  the  judges 
continued  to  burn  witches  as  ufual.  During  the  civil  wars, 
upwards  of  eighty  were  hanged  in  Suffolk,  on  the  accufa- 
tions  of  t Hopkins  the  witch* finder.  Webfter  was  the  next 
writer  againft  witchcraft  ;  but  he  had  a  different  fate  from 
that  of  Scott,  for  moft  of  his  arguments  were  refuted  by 
Glanville.  This  veiy  acute  writer  was  induced  to  publiih 
his  Phiiofophical  Confiderations  about  Witchcraft,  by  the 
apprehenfion,  that  the  increasing  disbelief  of  witches  and 
apparitions  tended  to  affedl  the  evidences  of  religion,  and 
even  of  a  Deity.  In  refpe£l  of  argument,  he  was  certainly 
fuperior  to  his  adverfaries  ;  his  reafoning  is  perfpicuous, 
though  fometimes  fubtle,  refted  on  the  moil  fpecious  foun¬ 
dations  of  evidence,  and  arranged  with  great  (kill. 

On  the  continent,  this  controverfy  feemed  almofl  for¬ 
gotten,  till  Bekker  publiffied  his  Monde  Enchantce ,  in 
which  he  denied  the  exiftence  of  witches  on  the  Cartefian 
principle,  that  the  Deity  is  the  fource  of  all  a&ion,  confe- 
quently  actions  fo  oppoftte  to  his  nature  and  attributes  can¬ 
not  be  fuppofed  to  cxifl.  He  was  anfwered  by  Frederick 
Hoffman,  the  father  of  the  modern  theory  and  pra&ice  of 
medicine,  in  his  diftertation  Ds  Dialoli  Potentia  in  Corpora . 

The  latefl  witchcraft  frenzy  was  in  New  England,  about 
3692,  when  the  execution  of  witches  became  a  calamity 
more  dreadful  than  the  fword  or  the  peftilence.  The  ac- 
cufers  became  fo  daring,  that  neither  civil  nor  religious 
authority  would  have  proved  a  fecuritv  again  11  their  attacks, 
if  all  the  profecutions  had  not  been  fuddenly  dropped,  and 
the  nr i Loners  fet  at  liberty.  So  far  did  thofe  wretches  pro¬ 
ceed  in  abfurdiiy,  that  a  dog  was  accufed  of  throwing  per- 
fons  into  fits  by  looking  at  them.  As  foon  as  the  prose¬ 
cutions  were  hopped,  all  reports  of  witchcraft  ceafed. 

It  would  be  ridiculous  to  attempt  a  ferious  refutation  of 
the  exiftence  of  witches  ;  and  at  prefent,  luckily,  the  talk  is 
unneceflary.  In  this  country,  at  leaft,  the  dilcouragement 
long  given  to  all  fufpicion  of  witchcraft,  and  the  repeal  of 
the  ltatutes  againft  that  crime,  have  very  much  weakened, 
though  perhaps  they  have  not  entirely  eradicated,  the  per- 
fuafion.  On  the  continent,  too,  it  is  evidently  on  the  decline; 
and  notwithftanding  the  exertions  of  Dr  De  Haen,  and 
of  the  celebrated  Lavater,  we  have  little  doubt  but  that 
in  a  fhort  time  pofterity  will  wonder  at  the  credulity  of 
their  anceftors.  That  there  ever  were  witches,  is  an  opinion 
that  cannot  for  a  moment  be  believed  by  a  thinking  man. 
The  actions  imputed  to  them  were  either  abfurd  or  im- 
poflible  ;  the  witnefTes  by  whole  evidence  they  were  con¬ 
demned,  either  weak  enthufiafts  or  downright  villains ;  and 
the  corifcfiions  aferibed  to  the  witches  themfelvcs*  the  effects 
of  a  diiordered  imagination  produced  by  cruel  treatment 
•and  exceffive  watchings.  As  to  the  nightly  meetings,  demo- 
nologifts  themfelv.es  have  been  obliged  to  confefs,  that  they 
were  nothing  elfe  but  uneafy  dreams,  often  produced  by 
foporific  compofitions.  The  fads  which  have  been  brought 
forward  by  the  advocates  for  witchcraft  bear  in  their 
front  the  moil  evident  marks  of  trick  and  impofture  ;  and 
this  has  couftantly  been  found  out  whenever  thefc  facts  have 
been  properly  examined,  bee  Sorcery. 

WIT ENA  mot,  or  Witkna  Gemot,  among  the  -Anglo- 
Saxons,  was  a  term  which  literally  fignitied  the  aftembly  of 
the  wife  men  ;  and  was  applied  to  the  great  council  of  the 
nation  of  latter  days  called. the  parliament . 

WI  THERS  of  a  Horst,  the  jundure  of  the  {boulder- 
bones  at  the  bottom,  of  the  neck  and  mane,  towards  the 
upper  part  of  the  (honkler. 

WITNESS,  in  law,  a  perfon  who  gives  evidence  ifi  any 
caufe,  and  is  fworn  to  lpeak  the  truth,  the  whole  truth,  and 
nothing  but  the  truth. 

Trial  by  IViPnessms,  a  fpecies  of  trial  without,  the  inter- 
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vention  of  a  jury.  This  is  the  only  method  of  trial  known 
to  the  civil  law,  in  which  the  judge  is  left  to  form  in  his 
own  breaft  his  fenter.ee  upon  the  credit  of  the  witnefTes  ex-  v 
amined:  but  it  is  very  rarely  ufed  in  the  Englifh  few,  which 
prefers  the  trial  by  jury  before  it  in  almoft  every  inftance. 
Save  only  that  when  a  widow  brings  a  writ  of  dower,  and 
the  tenant  pleads  that  the  hufband  is  not  dead  ;  this  being 
looked  upon  as  a  dilatory  plea,  is  in  favour  of  the  widow, 
and  for  greater  expedition  allowed  to  be  tried  by  .witnefTes 
examined  before  the  judges :  and  fo,  faith  Finch,  fhall  110 
other  cafe  in  our  law.  But  Sir  Edward  Coke  mentions  feme 
others ;  as,  to  try  whether  the  tenant  in  a  real  a&ion  was 
duly  fummoned,  or  the  validity  of  a  challenge  to  a  juror  : 
fo  that  Finch’s  obfervation  mult  be  confined  to  the  trial  oi 
direct  and  not  collateral  Hues.  And  in  every  cafe  Sir 
Edward  Coke  lays  it  down,  that  the  affirmative  mu  ft  be 
proved  by  two  witnefTes  at  the  leaft. 

WITS1US  (Herman),  a  learned  and  eminent  divine  of 
North  Holland,  born  at  Enckhuifen  in  1626.  He  was  pro- 
feffer  of  divinity  fucceffively  at  Franeker,  Utrecht,  and 
Leyden  ;  and  applied  himfelf  fuccefsfully  to  oriental  learn¬ 
ing,  of  which  his  capital  work  JEgyptiaca  affords  fufficient’ 
proof.  His  (Economy  of  the  Covenants  between  God  and 
Men,  is  warmly  recommended  by  Mr  Hervey  in  his  I  heron 
and  Afpafio.  He  died  in  1708. 

WITTENBERG,  a  city  of  Germany,  capital  of  the 
circle  of  Upper  Saxony,  50  miles  north  of  Drefden.  It  Is 
under  immediate  vaftalage,  and  the  ieat  of  an  aulic  judica¬ 
tory,  a  general  fuperin tendency,  an  infpeflion  and  confift- 
ory.  The  town  is  not  large  ;  but.  is  well  fortified,  and 
contains  a  famous  univerfitv,  in  which  Mefenclhon  was  a 
profeffer.  In  this  place  Martin  Luther  firft  began  to 
preach  againft  the  pope’s  Indulgences  ;  and  in  the  cathedral 
of  All  Saints  he  is  faid  to  have  been  buried.  In  the  old 
citadel  of  this  town  the  ancient  Saxon  ele&ors  ufed  to  re<- 
fide.  Belides  the  univerfity,  there  is  a'  Latin  fchool  in  the 
town,  with  fix  mailers.  The  library  belonging  to  the  unr- 
verlity  is  faid  to  be  very  valuable.  In  17 56  the  PruffianS 
being  mailers  of  the  town,  deftroyed  a  part  of  its  fortifies* 
tions.  E.  Long.  12.  47.  N.  Lat.  51.  49. 

WO  AD,  in  botany.  See  Isatjs. 

The  preparation  of  .woad  for  dying,  as  pra&ifed  iri  France*, 
is  minutely  defenbed  by  Aflrue,  in  his  Memoirs  for  a 
Natural  Hiflory  of  Languedoc.  The  plant  puts  forth  at 
firil  five  or  fix  upright  leaves,  about  a  foot  long  and  fix 
inches  broad  :•  when  theft  hang  downwards,  and  turn  yel¬ 
low,  they  are  fit  for  gathering :  five  crops  are  gathered  in 
one  year.  The  leaves  are  carried  diredlly  to  a  mill,  much 
refembling  the  oil  or  tan  mills,  and  ground  into  a  fmootli 
pafte.  If  this  procefs  was  deferred  for  feme  time,  they 
would  putrefy,  and  fend  forth  an  infupportable  flench.  The 
pafte  is  laid  in  heaps,  prefted  cloie  and  fit  ooth,  and  the 
blackifh  cruft,  which  forms  on  the  outfide,  reunited  if  it 
happens  to  crack  :  if  tiiis  was  neglected,  little  worms  would 
be  prod  used  in  the  cracks,  and  the  woad  would  loft  a  part 
of  its  ftiength.  Al  ter  lying  for  fifteen  days,  the  heaps  are 
opened,  the  cruft  rubbed  and  mixed  with  the  infide,  and 
the  matter  formed  into  oval  balls,  which  are  prefted  clofe 
and  felidln  wooden  moulds.  Theft  are  dried  upon  hurdles: 
in  the  fun,  they  turn  black  on  the  outfide;  in  a  ciofe  place,* 
yellowifh,  efpecially  if  the  weather  be  rainy.  The  dealers  in 
this  commodity  prefer  the  firft,  though  it  is  faid  the  work¬ 
men  find  no  cordiderable  difference  betwixt  the  two.  The 
good  balk  are  diitinguifhed  by  their  being  weighty,  of  am 
agreeable  fmtll.  and  when  rubbed,  of  a  violet  colour  within 
For  the  ufe  of  the  dyer,  theft  balls  require,  a  farther  pre¬ 
paration  :  they  are  beat  with  wooden  mallets,  on  a  brick  od 
itone  floor,  into  a.  grofs  pov/der  ;  which  is  heaped  up  nr 
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the  middle  ot  the  room  to  the  height  of  four  feet,  a  fpace 
ber  g  left  for  palling  round  the  Tides.  The  powder,  moift- 
ened  with  water,  ferments,  grows  hot,  and  throws  out  a 
thick  fetid  fume.  It  is  {hovelled  backwards  and  forwards, 
and  moiftened  every  day  for  twelve  days  ;  after  which  it  is 
it i r red  Iefs  frequently,  without  watering,  and  at  length  made 
into  a  heap  for  the  dyer. 

Woad  not  only  affords  a  lafting  and  fubftantial  blue, 
which,  according  to  the  fcale  of  the  dyers,  may  be  reduced 
into  many  different  fhades,  but  is  alfo  of  great  ufe  in  dyeing 
and  fixing  many  other  colours.  But  notwithftanding  this, 
and  its  being  a  commodity  of  our  own,  the  ufe  of  it  has  very 
much  declined  fince  the  introdu&ion  of  indigo  ;  for  the 
'Purchafe  of  which' large  fums  go  annually  out  of  the  nation, 
l  he  realon  of  this  is,  that  indigo  affords  a  more  lively  and 
pleafing  colour,  is  managed  with  more  eafe  by  the  dyers, 
and  does  their  bulinefs  more  expeditioufly.  Yet  with  all 
thefe  advantages,  it  is  univerfaily  acknowledged,  that  the 
colour  which  indigo  affords  is  inferior  to  that  of  woad  in 
many  refpeefs,  and  particularly  in  permanency  ;  for  which 
reafon,  they  are  frequently  ufed  in  conjundion  ;  woad  to 
give  folidity  and  fubflance,  and  indigo  to  give  brightnefs 
and  colour.  But  the  worft  confequence  that  has  attended 
the  ufe  of  indigo  is,  not  barely  leffening  the  confumption, 
but  abating  the  price  and  depreciating  the  intrinfic  value  of 
woad  ;  fo  that  Ids  care  is  taken  in  the  management  of  it  ; 
to  which  in  a  great  meafure  the  inferiority  of  its  colour, 
at  leaft  in  fome  places,  is  at  prefent  owing.  The  declenfion 
in  its  confumption  is  not  the  cafe  here  only,  but  alfo  in 
other  countries ;  for  it  was  once  the  great  ftaple  of  Lan¬ 
guedoc,  and  was  cultivated  alfo  in  Normandy,  and  in  other 
provinces  of  France;  as  it  alio  is  in  Spain,  Portugal, 
tne  Azores,  and  Canary  iflands,  Switzerland,  in  the  neigh¬ 
bourhood  of  Geneva,  in  different  parts  of  Germany,  and  in 
Sweden. 

An  idea  has  been  entertained,  that  by  an  alteration  in  the 
manner  of  curing  of  it,  the  inconveniencies  that  are  firppo- 
fed  to  attend  the  ufe  of  it  might  be  removed,  and  that  woad 
might  be  brought  to  anfwer  all  the  purpofes  of  indigo; 
which,  if  it  could  be  accomplifhed,  would  be  molt  certainly 
a  R reat  advantage,  and  an  advantage  which  every  true  lover 
of  his  country  would  wifh  fhould  take  place  here  rather 
than  any  where  die.  The  author  of  the  Natural  Hiftory 
of  Languedoc  fuggefts,  that  woad,  if  cured  in  the  fame 
manner  as  indigo,  might  produce  as  lively  a  colour ;  and 
adds,  that  from  fome  experiments  made  by  himfelf,  he  is 
convinced  the  method  would  effedually  anfwer.  The  cele¬ 
brated  M.  Du  ITamel  du  Mon$eau  informs  us,  that  having 
propofed  to  Mr  Fontenelle,  a  phyfician  in  Loniiiana,  the 
cultivating  the  paftel  there  in  the  manner  of  indigo,  that 
gentleman  acquainted  him,  that  by  treating  indigo  after  the 
manner  of  paffe],  l*e  bad  obtained  a  very  beautiful  green  : 
which  indeed  is  always  the  cafe  when  the  indigo  is  only  ah 
lowed  to  abforb  a  fmall  quantity  of  oxygen  ;  for  it  is  now 
well  known  that  its  blue  colour  is  owing  to  the  abforption 
of  that  gas.  r 

WOAHOO,  one  of  the  Sandwich  Iflands,  lying  to  the 
north-weft  of  Morotoi,  at  the  diffar.ee  of  feven  leagues. 
From  the  appearance  of  the  north  eaff  and  north-weft  parte 
it  is  the  fineff  ifland  of  the  group.  Nothing  can  exceed  the 
verdure  of  the  hills,  the  variety  of  wood  and  lawn,  and  rich 
cultivated  valleys,  which  the  whole  face  ot  the  country  dif- 
plays.  A  bay  is  formed  by  the  north  and  well  extremities, 
into  which  a  fine  river  empties  itfelf,  through  a  deep  valley- 
but  as  the  water  is  brackilh  for  200  yards  from  the  en- 
trance,  watering  in  it  is  not  convenient.  It  contains  about 
f>z,cco  inhabitants.  Lieutenant  Hergeft,  commander  of 
the  Dcdalin  ftorelhip,  who  had  been  fent  from  England, 
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in  >79'.  to  New  South  Wales,  and  thence  to  the  Southern 
1  acific  Ocean,  with  a  fupply  of  provifions  for  the  Difco- 
vtiy  Hoop,  Captain  Vancouver,  then  on  a  voyage  of  difco- 
very,  was  here  lurpr. fed  and  murdered  by  the  natives,  to- 
gether  with  Mr  Gooch,  the  aftronomer.  W.  Long.  10. 
51.  N.  Lat.  21.  43.,  &  J  '  * 

^ee  OoiNj  and  Mythology,  n°  4.0. 
WODEVILE  (Anthony),  earl  of  Rivers,  brother  to 
the  queen  of  Edward  IV.  was  born  in  the  end  of  i±±i  or 
in  the  beginning  of  1443.  Though  one  of  the  moft’ac- 
compufhed  men  of  his  age,  very  little  is  known  of  his  pri¬ 
vate  hnlory.  He  was  early  arid  conftantly  employed  either 
in  the  tumults  of  thole  turbulent  times,  or  in  difehart.ing 
the  duties  of  fome  of  the  higheft  offices  of  the  ftate,  with 
which  he  was  inverted.  Yet  he  found  leifure  to  cultivate 
letters,  and  to  be  the  author  of  works  which,  though  of  little 
value  now  made  fome  noife  in  that  age,  when  learning  was 
at  a  low  ebb  in  England.  Thei'e  coniifted  chiefly  of  trar.f- 
Iations  from  the  French  ;  and  his  Lordlhip,  with  his  print¬ 
er  Caxton,  were  the  firft  Englilh  writers  who  had  the  plea- 
lure  to  fee  thein- works  publilhed  from  the  prefs.  This  ac- 
comph/hed,  brave,  and  amiable  nobleman  was  treacheroufly- 
impnfoned  by  Richard  III.  in  Pomfret  cattle,  where,  du¬ 
ring  his  confinement,  he  compofed  a  fhort  poem,  which  has 
been  preserved  by  John  Rous  of  Warwick,  and  breathes, 
lays  Dr  Henry,  a  noble  fpirit  of  pious  refignation  to  his  ap¬ 
proaching  fate..  He  was  beheaded  on  the  2  2d  of  June  1482. 
m  the  41  ff  year  of  his  age. 

WO  LAW,  a  town  in  Germany,  in  Silefia,  and  capital 
or  a  duchy  of  the  fame  name.  It  is  furrounded  with  ffrong 
walls  and  a  raorafs,  and  one  part  of  the  houfes  are  built  with 
hone.  The  cattle  is  alfo  encompafled  with  deep  ditches, 
and  the  great  eft  part  of  the  inhabitants  are  employed  in  a 
woollen  manufactory.  In  1709  a  Proteftant  church  was  al¬ 
lowed  to  be  built  here.  It  is  feated  on  the  river  Oder,  20 
miles  north-weft  of  Breflau,  and  32  fouth  eaft  of  Glogau. 
E.  Long.  16.  54.  N.  Lat.  51.  18. 

V  OLD,  Weld,  or  Dyers  Weed .  See  Reseda. 

WOLF,  in  zoology.  See  Cams. 

WoLv-Ftjh ,  or  Sea- Wolf  See  Anarchicas. 

Wolf  or  Woolf  Poifon .  See  Poison. 

WOLFE  (Major-general  James),  was  born  at  Wefter- 
ham  in  the  county  of -Kent,  about  the  beginning  of  the  year 
1726.  His  father  was  Lieutenant-general  Edward  Wolfe. 
He  went  into  the  army  when  very  young ;  and  applying 
himfelf  with  unwearied  afiiduity  to  the  ftudy  of  his  profeB 
fion,  foon  became  remarkable  for  his  knowledge  and  his  ge¬ 
nius.  He  diftinguifhed  himfelf  at  the  battle  of  Lafelt  when 
little  more  than  20,  and  received  the  higheft  encomiums 
from  the  commander  in  chief.  After  the  peace  he  ftill  con¬ 
tinued  to  cultivate  the  art  of  war.  Pie  contrived  to  in¬ 
troduce  the  greateft  regularity  and  the  exa&eft  difeipline 
into  his  corps,  and  at  the  fame  time  to  preferve  the  affe&ion 
of  every  foldter.  In  1758  he  was  prefent  as  a  brigadier- 
general  at  the  fiege  of  Louifbourg.  He  landed  firft  on  the 
ifland  at  the  head  of  his  dfvifion;  and  in  fpite  of  the  violence 
of  the  furf,  and  the  force  and  well  directed  fire  of  the  ene¬ 
my,  drove  them  from  their  poll  with  great  precipitation. 

I  he  furrender  of  the  town,  which  happened  foon  after,  was 
in  a  great  meafure  owing  to  his  a&ivity,  bravery,  and  Ml. 

I  he  fame  which  he  acquired  during  this  fiege  pointed  him 
out  to  Mr  Pitt,  who  was  then  minifter,  as  the  propereft; 
perfon  to  command  the  army  deftined  to  attack  Quebec. 

I  his  was  the  moft  difficult  and  the  molt  arduous  underta¬ 
king  of  the  whole  war.  Quebec  was  the  capital  of  the 
French  dominions  in  North  America  ;  it  was  well  fortified, 
fituated  in  the  midft  of  an  hoftile  country,  and  defended  by 
an  army  of  20,000  men,  regulars  and  militia,  befides  a  con- 
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deferable  number  of  Indian  allies.  ;  * 

this  expedition  confined  of  ten  battalions,  making  up  alto¬ 
gether  about  7000  men.  Such  was  the  army  deftined  to 
oopofe  three  times  their  own  number,  defended  by  fortifica¬ 
tions,  in  a  country  altogether  unknown,  and  in  a  late  fealon 
in  that  climate  for  military  operations.  But  this  little  army, 
fays  an  officer  who  was  prefent  at  that  expedition,  and  who 
has  been  fo  obliging  as  to  communicate  all  the  information 
we  defired,  was  always  fanguine  of  fucccfs  ;  for  they  were 
commanded  by  General  Wolfe,  who,  by  a  very  uncommon 
magnanimity  and  noblenefs  of  behaviour,  had  attached  the 
troops  fo  much  to  his  perfon,  and  inlpired  them  with  inch 
refolution  and  fteadinefs  in  the  execution  of  their  duty,  that 
nothing  feemed  too  difficult  for  them  to  accomplifh.  1  he 
admirable  fkill  with  which  his  meafures  were  planned,  and 
the  prudence  and  vigour  with  which  they  were  executed,  is 
well  known.  He  landed  his  army  on  the  northern  ihore  of 
the  river  St  Lawrence  in  fpite  of  the  enemy,  and  forced 
them  to  a  battle,  in  which  they  were  completely  defeated. 
The  confequence  of  this  battle  was  the  redu&ion  of  Que¬ 
bec,  and  the  conqueft  of  Canada.  In  the  beginning  of  the 
battle  General  Wolfe  was  wounded  in  the  wrift  by  a  ir.nlket- 
ball  :  he  wrapt  his  handkerchief  round  it,  continued  to  give 
his  orders  with  his  ufual  calmnefs  and  perfpicuity,  and  in¬ 
formed  the  fol diers  that  the  advanced  parties  on  the  front 
had  his  orders  to  retire,  and  that  they  needed  not  be  furpri- 
fed  when  it  happened.  Towards  the  end  of  the  battle  he 
received  a  new  wound  in  the  bread ;  lie  immediately  retired 
behind  the  rear-rank  fupported  by  a  grenadier,  and  laid 
himfelt  down  on  the  ground.  Soon  after  a  fhout  was 
heard;  and  one  of  the  officers  who  flood  by  him  exclaimed, 

“  See  how  they  run  i”  The  dying  hero  a  Iked  with  fome 
emotion,  “  Who  run?”  “  'The  enemy  (replied  the  officer) ; 
they  give  way  every  where.”  The  general  then  laid, 

“  Pray,  do  one  of  you  run  to  Colonel  Burton,  and  tell  him 
to  march  Webb’s  regiment  with  all  fpeed  down  to  Chades 
river,  to  cut  off  the  retreat  of  the  fugitives  from  the  bridge. 
Now,  God  be  praifed,  I  (hall  die  happy  1”  He  then  turn¬ 
ed  on  his  fide,  clofed  his  eyes,  and  expired. 

The  death  of  General  Wolfe  was  a  national  lofs  univer- 
fally  lamented.  He  inherited  from  nature  an  animating 
fervour  of  fentiment,  an  intuitive  perception,  an  extenfive 
capacity,  and  a  paffion  for  glory,  which  {Emulated  him 
to  acquire  every  fpecies  of  military  knowledge  that  ftudy 
could  comprehend,  that  a&ual  fcrvice  could  ill  uilrate  and 
confirm.  This  noble  warmth  of  difoofition  ieklom  fails  to- 
call  forth  and  unfold  all  the  liberal  virtues  of  the  foul. 
Brave  above  all  eftimation  of  danger;  generous  gentle,  com¬ 
placent,  and  humane ;  the  pattern  of  the  officer,  the  failing  of 
the  foldier.  There  was  a  fublimity  in  his  genius  which  foared 
above  the  pitch  ot  ordinary  minds  ;  and  had  his  faculties 
been  exercifed  to  their  full  extent  by  opportunity  and  ac¬ 
tion,  had  his  judgment  been  fully  matured  by  age  and  ex¬ 
perience,  he  would,  without  doubt,  have  rivalled  in  reputa¬ 
tion  the  moll  celebrated  captains  of  antiquity.  His  body 
was  brought  to  England,  and  buried  with  military  honours 
in  Weft  minder  abbey r  where  a  magnificent  monument  is 
ere<£led  to  his  memory. 

Wolfe  (Chiiftian),  a  celebrated  German  philofopher, 
was  born  at  Breflau  in  1679.  After  having  been  well  in- 
ftrudled  in  the  rudiments  of  learning  and  feience  in  his  own 
country,  Wolfe  profccuted  his  iludies  fucceffively  in  the  uni- 
verfities  of  Jena,  Hamburgh,  and  Letpfic.  At  the  age  of 
26  he  had  acquired  fo  much  diilin&ion,  that  he  was  ap¬ 
pointed  profeffor  of  mathematics,  and  loon  afteiv/atds  of 
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The  troops  deftined  for  affiduoufiy  laboured  in  the  inveftigation  of  new  metaphylT- 
cai  truths.  He  alfo  digefted  the  Elements  of  Mathematics 
in  a  new  method,  and  attempted  an  improvement  of  the  art 
of  reafoning  in  a  treatife  On  the  Powers  of  the  Human 
Under  Handing.  Upon  the  foundation  of  Leibnitz’s  doc¬ 
trine  of  Monads,  he  formed  a  new  fyllem  of  Cofmology  and 
Pneumatology,  digefted  and  demonft rated  in  a  mathematical 
method.  i  his  work,  entitled  Thoughts  on  God,  the 
World,  and  the  Human  Soul,  was  pnblifhed  in  the  year 
1719;  to  which  were  added,  in  a'fubiequeni  edition,  Heads 
of  Ethics  and  Policy. 

Wolfe  was  now  riling  towards  the  fummit  of  philofophi- 
cal  reputation,  when  the  opinion  which  he  entertained  ori 
the  dodirine  of  necdlity  being  deemed  by  bis  colleagues 
inimical  to  religion,  and  an  oration  which  ne  delivered  i  t 
praife  of  the  morality  of  the  Chin.de  having  given  much  of¬ 
fence,  an  accufation  of  herefy  was  publicly  brought  again  t 
him  ;  and,  though  he  attempted  to  juftify  liimielt  in  a  trea¬ 
tife  which  he  wrote  on  the  inbject  of  fatality,  a  roy?.l  man¬ 
date  was  i flued  in  November  1723,  requiring  him  to  leave 
the  Pruffian  dominions.  Having  been  formerly  invited  by 
the  landgrave  of  Hefte-Caflel  to  11  a  profeflor’s  chair  in  the 
univcrfity  of  CafTel,  Wrolfe  now  put  himielf  undei  the  pa¬ 
tronage  of  that  prince,  who  had  the  liberality  to  afford  him 
a  fee ure  afylnm,  and  appointed  him  profeffor  of  r-na  he  r  a¬ 
tios  and  philofoohy.  T  he  queftion  concerning  the  grounds 
of  the  cenfure  which  had  been  paffed  upon  Wolfe  was  now 
every  where  freely  canv-uTed  ;  almoft  every  German  univer- 
fity  was  inflamed  with  dif pates  011  the  fubjedlof  liberty  and 
neceflity  5  and  the  names  of  Wolfians  and  Anti  Vv  olfians- 
were  every  where  heard.  After  an  interval  of  nine  years, 
the  king  of  Prnffia  reverfed  his  fentence  of  exile,  and  ap¬ 
pointed  him  vice-chancellor  ot  the  univerfity  of  Hall;  where 
his  return  was  welcomed  with  every  exprefuon  of  triumph. 
From  this  time  he  was  employed  in  completing  his  lnftitute* 
of  Philoiophy,  which  he  lived  to  accomplifh  in  every  branch 
except  policy.  In  1749  he  was  created  a  baron  by  the 
elector  of  Bavaria,  and  fucceeded  Ludowig  in  the  office  ot 
chancellor  of  the  univerfity.  He  continued  to  enjoy  thele 
honours  till  the  year  1  7  ^4,  when  lie  expired.  He  poffefled 
a  clear  and  methodical  underftanding  ;  which  by  long  exer- 
cife  in  mathematical  i n vc (ligations  was  particularly  fitted  for 
the  employment  of  di  gelling  the  feveral  branches  of  know* 
ledge  into  regular  fyftems  ;  and  his  fertile  powers  of  inven¬ 
tion  enabled  him  to  enrich  almoft  every  field  of  fcience  in 
which  lie  laboured,  with  fome  valuable  additions.  The  lu¬ 
cid  order  v/hich  appears  in  all  his  writings  enables  his  reader 
to  follow  his  conceptions  with  eafe  and  certainty,  through 
the  longed  trains  of  reafoning. 

WOLFEMBUTTLE,  a  confiderable  town  of  Germa¬ 
ny,  in  the  circle  of  1.6 wer  Saxony,  and  duchy  of  BrnriU 
wick,  with  a  cattle  where  the  duke  of  Brunfwick  Wohcm- 
buttle  re  tides.  It  is  one  oi:  the  flrongeft  places  in  Germa¬ 


ny,  though,  the  fortifications  want  repairing  in  feveral  places. 
There  is  an  excellent  library,  kept  in  a  building  lately  erec¬ 
ted  for  that  purpote,  confiding  of  116,000  printed  books, 
and  2000  uncommon  books,  with  a  cabinet  of  ciiriohties, 
relating  to  natural  hiftory.  It  is  tested  on  the  liver  Ocker^ 
five  miles  foutii  of  Brunfwick,  and  30  well  of  Halbailadt. 
E.  Long.  10.  42.  N.  Lat.  52.  18. 

WOLFRAM,  or  Tungsten.  See  Tungsten. 
Wolfram,  in  natural  liiilory  and  chemiftry,  the  name  of 
a  peculiar  mineral,  lately  ranged  among  the  femi  metals.. 
See  Mineralogy,  p.  134,  col. 
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Leibnity.  had  publifhed  his  'Theoduea ,  Wolfe,  flruck  with 
the  novelty  of  the  edifice  which  that  philofopher  had  raifed, 
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This  mineral,  which  the  Germans  have  called  wolfram  or  Cronfl'tdf* 
olfnith ,  a  name  tranfkted  into  Latin  fpuma  htpir  or  rather  Mineralogy 
)us  foviSy  has  been  met  with  hitherto  only  in  mines  of  tin; tr«njlated  ty 
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lupus  Jovtsy\ ias  been  met  with  hitherto  only  in  mines  of  tin ; t  refuted 
for,  though  many  authors  would  make  it  more  common, 
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wan  crror  owing  to  their  confounding  fome  glofiy  iron- ores 
with  the  true  wolfram,  as  appears  by  the  fpecimcns  which 
are  frequently  found  in  cabinets  under  this  name.  It  has 
been,  on  account  of  the  bad  effe&s  produced  by  this  mineral 
in  the  fmelting  of  tin-ores,  from  which  it  is  very  difficult  to 
fe  pa  rate  it  by  waffiing,  becaufe  of  its  great  fpecific  weight, 
that  the  names  of fpuma  /upi,  lupus  Jovis,  and  wolfram ,  have 
been  given  to  it  by  the  miners  and  fmelters. 

This  is  really  a  metallic  ore,  and  contains  the  very  femi- 
metal  lately  difeovered  in  the  tungften  ;  both  being  mi¬ 
neralized,  or  rather  formed  by  the  fame  tungflenic  acid! 

1.  It  is  of  a  black  or  brown  fhining  colour,  of  a  radiated 
or  foliated  texture,  of  a  moderate  liardnefs,  and  fometimea 
fo  brittle  as  to  be  eafily  broken  between  the  lingers ;  but  it 
is  very  weighty,  its  fpecific  gravity  being  =  -7,1 19.  ’ 

2.  When  1  cratch ed  it  (hows  a  red  trace,  and  this  diftin- 
guifhes  it  from  the  tungflen, Mineralogy,  part  ii.  p.73.  CoL 
1.  which  is  a  variety  of  the  ore  of  the  fame  femi-metah 

3.  It  is  found  in  fcattered  maffes,  cryflallized  into  hexae- 
dral  flat  prifms,  coming  to  a  point,  with  four  Tides,  and  thefe 
points  terminated  obliquely. 

4.  Internally  it  is  fhining,  with  the  luftre  almofl  of  a 
metal. 

y.  When  it  is  broken,  its  textrtre  appears  leafy ;  and  the 
leaves  are  flat,  but  fomewhat  confufed. 

6.  On  fome  Tides  they  are  unequal,  and  very  feldom 
flriated. 

7.  it  is  always  opaque  j  and  when  feraped,  it  yields  a 
powder  of  a  dark  reddifh  grey. 

.  T he  wolfram  will  not  melt  by  itfelf  with  the  blow¬ 

pipe,  the  angles  being  only  rounded ;  but, 

9*  Internally  it  preferves  its  flrudlure  and  colour  without 
change. 

10.  With  microcofmic  fait  ( phofphate  of  ammoniac )  it  fufes 
with  effervefcence;  and  forms  a  glafs  of  a  pale  red  in  the  ex¬ 
terior  flame,  and  much  darker  in  the  interior. 

With  borax  it  likewife  effervefees,  and  forms  by  the 


interior  flame  a  glafs  of  a  greenifli  yellow,  which  by  the  ex 
terior  tm  ns  reddifh. 

12..  Being  expofed  in  a  crucible  to  a  ftrong  fire  for  one 
hour,  it  (welled,  became  fpongy,  and  of  a  brownifli  colour ; 
entered  into  a  femi-vitrification  ;  and  was  attracted  by  the 
magnet. 

13.  Equal  parts  of  nitre  and  wolfram  being  put  in  a  red- 
hot  crucible,  they  detonated,  or  rather  boiled  up  with  a 
blue  flame  round  the  edges,  and  a  nitrous  vapour  arofe ; 
the  matter,  when  cold,  on  being  put  into  water,  partly 
djffolved;  and  a  few  drops  of  acid  produced  a  white  preci¬ 
pitation. 

x4*  Bounded  wolfram,  digefied  in  a  fand-heat  with  a 
Efficient  quantity  of  marine  acid,  to  the  depth  of  the 
!  hicknefs  of  a  finger  above  the  matter,  after  "one  hour’s 
boiling,  the  powder  turned  yellow  ;  which  is  the  fame  phe¬ 
nomenon  as  happens  with  the  tungflenic  acid.  See  Che¬ 
mistry  -Index. 

1.5*  appears  by  the  chemical  analyfis  of  wolfram  made 
by  MetT.  John  and  Tauft  de  Luyart,  that  its  contents  con- 
fiflpf  22  parts  of  manganefe  in  the  itate  of  black  oxyd  ; 
?3>5  of  iron,  65  of  a  yellow  wolfranic  oxyd,  and  of  quartz 
and  tin. 

1 6.  A  good  quantity  of  this  yellow  oxyd  being  colleded, 
it  was  obferved  that  it  was  entirely  infipid,  and  that  its  fpe¬ 
cific  gravity  was  =6,120.  It  effervefees  with  microcofmic 
fait ;  produces  a  transparent  blue  colour  without  any  fhade 
of  red;  and  effervefees  alfo  with  borax  and  with  mineral  al¬ 
kali.  This  fame  matter  does  not  diffolve  in  water;  but  when 
triturated  with  it,  forms  a  kind  of  eraulfion  ;  to  which  the 
acetous  acid  .gives  a  blue  colour,  but  does  not  diffolve  it. 
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i  his  matter,  however,  dilToIves  completely  in  can  Hie  veeje*  'Volfr,„ 
table  alkali,  both  by  the  dry  and  moift  way;  and  the  liquor  U 
acquires  a  Rreat  bittemefs.  By  pouring  on  it  fome  nitrous  Wolha««. 

acid  a  precipitate  enfues,  which  leaves  on  the  fibre  a  white - ^ 

lab;  and  this  beinj  well  edulcorated,  has  a  tafte  at  firft  fweet, 
afterwards  (harp  v.nd  bitter,  producing  a  very  difagreeable 
fenfation  on  the  throat.  It  is  in  faft  a  true  acid  combined 
With  a  portion  of  the  alkali  and  precipitating  acid. 

17.  This  acid  melts,  if  alone,  by  the  flame  uroed  with 

the  blow-pipe.  0 

18.  This  white  fait  is  a  true  metallic  triple  fait,  as  ap¬ 
pears  by  putting  100  grains  in  a  crucible  with  powdered 
charcoal ;  for  after  one  hour  and  a  half  of  a  flrornr  fire 
when  cooled  a  button  was  found,  which  fell  to  powder  be! 
tween  the  fingers.  Its  colour  was  brown  ;  and,  on  exami¬ 
ning  it  with  a  magnifier,  there  was  a  congeries  of  metallic 
globules,  of  the  bignefs  of  pins  heads;  which,  when  broken, 
exhibit  the  metallic  appearance  of  a  fteel  colour  in  the  frac¬ 
ture  ;  and  their  fpecific  gravity  was  —  17,600. 

19.  Thefe  metallic  globules,  melted  with  other  metals, 

gold  and  platina  excepted,  afford  dudUe  alloys  with  fiber 
or  copper ;  and  hard  ones  with  caff  iron,  tin,  antimony, 
bifmuth,  and  manganefe.  1 

It  has  been  fuppofed  that  this  is  a  new  metal  before  un¬ 
known:  That  this  was  evinced,  i .  by  its  fpecific  gravity,  equal 
to  17,000  ;  2.  by  the  tinges  it  gives  to  different  glades  ;  3. 
by  its  great  difficulty  to  fufe,  which  is  greater  than  that  of 
manganefe ;  4.  by  the  yellow  colour  of  its  calx;  5.  its  alloys 
with  other  metals ;  6.  its  infolubility,  at  lead  by  a  dired 
method,  with  mineral  acids;  7.  its  eafy  folution  in  alkalis; 

8.  the  emuifion  it  gives  with  water;  9.  and  by  the  blue  co¬ 
lour  it  gives  to  acetous  acid.  We  are  not  certain,  however, 
how  far  this  opinion  has  been  corroborated  by  later  ex« 
penments. 

^  OLFSPERG,  a  town  of  Germany,  in  Lower  Carin- 
thia,  with  a  caftle,  on  which  the  diftrift  about  it  depends, 
which  is  20  miles  in  length,  and  10  in  breadth.  It  is  feat- 
ed  on  the  river  Lavand,  at  the  foot  of  a  mountain  covered 
with  wood,  and  full  of  wolves,  from  whence  the  town  took 
its  name.  It  is  36  miles  eaft  of  Clagenfurt.  E.  Long.  1  c. 
o.  N.  Lat.46.  «;6.  ? 

WOLGAS  I ,  a  pretty  confiderable  town  of  Germany, 
in  the  circle  of  Upper  Saxony,  and  in  Pomerania,  capital  of 
a  territory  of  the  fame  name,  with  a  caftle,  and  one  of  the 
befl  and  largeft  harbours  on  the  Baltic  Sea.  It  is  a  well- 
built  place,  fnbjed  to  Sweden,  and  feated  on  the  liver  Pfin. 

E.  Long.  14.4.  N.  Lat.  54.  j. 

WOLLASTON  (William),  defeended  of  an  ancient 
family  in  StafFordfhire,  was  born  in  1659.  He  was  in 
1674  admitted  a  penfioner  in  Sidney  college,  Cambiidge, 
wheie,  notwithftanding  feveral  difadvantages,  he  acquired  a 
great  degree  of  reputation.  In  1682,  feeing  110  profpedt 
of.  preferment,  he  became  affiflant  to  the  head  mafter  of 
Birmingham  fcliool.  Some  time  after,  he  got  a  fmall  lec¬ 
ture  about  two  miles  diftant,  but  did  the  duty  the  whole 
Sunday  ;  which,  together  with  the  bufinefs  of  a  great  free- 
fchool  for  about  four  years,  began  to  break  his  conftitution. 

During  this  fpace  he  likewife  underwent  a  great  deal  of 
trouble  and  uneafinefs,  in  order  to  extricate  two  of  his  bre- 
thers  from  fome  inconveniences,  to  which  their  own  impru¬ 
dence  had  fubje&ed  them.  In  1688  affairs  took  a  new 
turn.  He  found  himfelf  by  a  coufin’s  will  intitled  to  a  very 
ample  eftate  ;  and  came  to  London  that  fame  year,  where 
he  fettled;  choofing  a  private,  retired,  and  ftudious  life. 

Not  long  before  his  death,  he  publifhed  his  treatife,  intitled 
i  he  Religion  of  Nature  Delineated  ;  a  work  for  which  fo 
great  a  demand  was  made,  that  more  than  10,000  were  fold 
in  a  very  few  years.  He  had  fcarcely  completed  the  publi¬ 
cation 
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WoKey  cation  of  it,  when  he  unfortunately  broke  an  arm  ;  and  this 
|)  adding  ftrength  to  diftempers  that  had  been  growing  upon 
Wood.  f^r  fome  time,  accelerated  his  death  ;  which  happened 

— v  upon  the  29th  of  Oftober  1724.  He  was  a  tender,  hu¬ 

mane,  and  in  all  refpe&s  worthy  man  ;  but  is  reprefented 
to  have  had  fomething  of  the  irafcible  in  his  conilitution 
and  temperament.  His  Pveiigion  of  Nature  Delineated  ex- 
pofed  him  to  fome  cenfure,  as  if  he  had  put  a  flight  upon 
Chriftianity  by  laying  fo  much  ftrefs,  as  he  does  in  tins 
work,  upon  the  obligations  of  truth,  reafon,  and  virtue  ; 
and  by  making  no  mention  of  revealed  religion.  But  this 
cenfure  mud  have  been  the  offspring  of  ignorance  or  envy, 
fince  it  appears  from  the  introduction  to  his  work,  that  .he 
intended  tcTtreat  of  revealed  religion  in  a  fecond  part,  which 
he  lived  not  to  fimfh. 

WOLSEY  (  Thomas),  a  famous  cardinal  and  archbiftiop 
of  York,  is  faid  to  have  been  the  fon  of  a  butcher  at  Ipf- 
wich.  He  Audied  at  Magdalen  college,  Oxford,  where  he 
became  acquainted  with  the  learned  Erafmus ;  and  in  . the 
year  1500  became  redlor  of  Lymington  in  Somerfetfhire  : 
he  was  afterwards  made  chaplain  to  king  Henry  VIII.  and 
obtained  feveral  preferments.  Having  gradually  acquired 
an  entire  afcendency  over  the  mind  of  Henry  VIII.  he  fuc- 
ceffively  obtained  feveral  bifhoprics,  and  at  length  was  made 
archbifhop  of  York,  lord  high- chancellor  of  England,  and 
prime  minifter ;  and  was  for  feveral  years  the  arbiter  of  Eu¬ 
rope.  Pope  Leo  X.  created  him  cardinal  in  1515,  and 
made  him  legate  a  latere  ;  and  the  emperor  Charles  V.  and 
the  French  king  Francis  I.  loadecfhim  with  favours,  in  or¬ 
der  to  gain  him  over  to  their  intereft :  but  after  having  firft 
fided  with  the  emperor,  he  deferted  him.  to  efpoufe.the  fil¬ 
tered  of  France.  As  his  revenues  were  immenfe,  his  pride 
and  oftentation  were  carried  to  the  greateft  height.  He 
had  500  fervants ;  among  whom  were  9  or  10  lords,  15 
knights,  and  40  efquires.  His  ambition  to  be  pope,  his 
pride,  his  exa&ions,  and  his  political  delay  of  Henry’s  di¬ 
vorce,  occafioned  his  difgrace.  In  the  earlier  part  of  his 
life  he  ftems  to  have  been  licentious  in  his  manners  ;  for 
there  goes  a  ftory,  that  foon  after  his  preferment  to  the  li¬ 
ving  of  Lymington  in  Somerfetfhire,  he  was  put  into  the 
flocks  by  Sir  Amias  Paulet,  a  neighbouring  juftice  of  the 
peace,  for  getting  drunk  and  making  a  riot  at  a  fair.  This 
treatment  Wolfey  did  not  forget  when  he  arrived  at  the 
high  flation  of  lord-chancellor  of  England  ;  but  fummoned 
his  correftor  up  to  London,  and,  after  a  fevere  reprimand, 
enjoined  him  fix  years  clofe  confinement  in  the  Temple. 
Whatever  may  have  been  his  faults,  there  can  be  no  doubt 
of  their  having  been  aggravated  both  by  the  zealous  refor¬ 
mers  and  by  the  creatures  of  Henry  VIII.  who  was  him- 
felf  neither  Papifl  nor  Protcftant ;  for  there  is  every  reafon 
to  believe  that  the  cardinal  was  firtcere  in  his  religion  ;  and 
fincerity,  or  at  lead  confiflency,  was  then  a  crime..  Wolfey 
was  the  patron  of  learned  men  ;  a  judge  and  munificent  en- 
courager  of  the  polite  arts ;  and  ought  to  be  confidered  as 
the  founder  of  Chriil -church  college,  Oxford ;  where,  as 
well  as  in  other  places,  many  remains  of  his  magnificent 
ideas  in  archite&ure  ftiil  exifl.  He  died  in  1530.' 

WOLVERENE,  in  zoology.  See  Ur sus. 

WOLVES-teeth,  of  a  horfe.  See  Farriery,  § 

XXXV. 

WOMAN,  the  female  of  the  human  fpecies.  See 
Homo. 

W  OMB,  or  Uterus.  See  Anatomy,  n°  108. 

WOOD  (Anthony),  an  eminent  biographer  and  anti¬ 
quarian,  was  the  fon  of  Thomas  Wood,  bachelor  of  arts  and 
of  the  civil  law,  and  was  born  at  Oxford  in  1632.  He  flu- 
died  at  Merton  college,  and  in  1655  took  the  degree  of 
mailer  of  arts.  He  wrote,  1.  The  Hiitory  and  Antiquities 
Von,  XVIII.  Part  II. 
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of  the  UmVerfity  of  Oxford  ;  which  was  afterwards  tranfla- 1  ^ 
ted  into  Latin  by  Mr  Wafe  and  Mr  Peers,  under  the  title 
of  Hiftoria  Id  Anti  quit  ales  U Aver  ft  at  ls  Oxonen/is,  2  vols  fo¬ 
lio.  2.  Athena  Oxonienfes  ;  or  .an  exadt  Account.ofa.il  the 
Writers  and  Bfthops  who  have  had  their  Education  in  the 
Univeriity  of  Oxford,  from  the  Year  1  ?eo  to  1600,  2  vols 
folio;  which  was  greatly  enlarged  in  a  fecond  edition  pub- 
liihed  in  1721  by  bifhop  Tanner.  Upon  the  firfl:  publica¬ 
tion  of  this  work  the  author  was  attacked  by  the  umverfit^ , 
in  defence  of  Edward  earl  of  Clarendon,  lord  high-chancellor 
of  England,  and  chancellor  of  the  univerfity,  and  was  like- 
wife  animadverted  upon  by  bifhop  Burnet ;  upon  which  he 
publifhed  a  Vindication  of  the  Hiftoriographer  of  the  Uni¬ 
verfity  of  Oxford.  He  died  at  Oxford  of  a  retention  of 
urine  in  1 69 

WOOD,  a  fub dance  whereof  the  trunks  and  branches 
of  trees  confifl.  It  is  compofed  of  a  number  of  concentric 
circles  or  zones,  one  of  which  is  formed  every  year ;  confe- 
quently  their  number  correfponds  to  the  age  of  the  tree. 
Thcfe  zones  vary  in  thicknefs  according  to  the  degree  of 
vegetation  that  took  place  the  year  of  their  formation. 
They  are  alfo  of  different  degrees  of  thicknefs  in  different 
parts,  that  part  of  the  tree  which  is  moil.expqfed  to  the  fun 
and  bell  (bettered  growing  faded  ;  hence  in  this  country  that 
part  of  the  zone  which  looked  towards  the  fouth  while  the 
tree  was  growing  is  generally  thicked.  The  innermod 
circle  or  zone  is  the  one  which  was  firft  formed,  the  outer- 
moflr  was  formed  the  year  before  the  tree  was  cut  down. 
Thefe  zones  are  at  firft  very  foft  and  tender,  and  harden  by 
decrees  as  the  tree  becomes  older:  this  is  the  reafon  that 
the"  middle  of  a  tree  is  fo  often  much  better  wood  than  the 
outfide  of  it. 

The  proper  ligneous  part  of  the  wood  coniifts  oc  longitu¬ 
dinal  fibres,  difpofed  in  fafciculi,  and  pofteffed  o'-  confiderable 
hardnefs.  It  is  this  longitudinal  direction  of  the  fibres  that 
renders  it  fo  much  eafier  to  cleave  wood  length  wife  than 
acrofs  the  tree  or  in  any  other  dire&iori.  See  Plant. 

Chemifts  have  attempted  to  afeertain  the  ingredients 
which  enter  into  the  compofition  of  wood.  The  talk, 
however,  is  fo  difficult,  that  they  have  by  no  means  made 
the  fame  progrefs  that  they  have  done  in  analyfing  the  vari¬ 
ous  mineral  produ&ions  of  nature.  When  wood  is  dift tiled, 
water  comes  over  firft;  foon  after  it  begins  to  be  impregna¬ 
ted  with  oil,  then  an  empyrcumatic  oil  comes  over,  then 
carbonic  acid  gas,  then  hydrogen  gas,  and  laftly  carbonated 
hydrogen  gas:  a  coal  remains  behind,  which  is  compofed  of 
charcoal,  fixed  alkali,  various  earths,  and  fometimes  alfo  of 
feveral  neutral  falts  and  metallic  fubftances.  This  was  once 
looked  upon  by  chemifts  as  a  perfed  analyfis,  and  it  was  fup- 
pofed  that  all  the  various  fubftances  above-mentioned  exfited 
in  plants  in  their  proper  form.  But  this  is  now  known  to  be 
a  miftake :  the  adlion  of  the  fire  produces  new  combinations  in 
the  ultimate  ingredients  of  the  plant,  and  thus  produces  new 
fubftances ;  and  it  is  only  thcfe  that  are  obtained  by  the  above 
procefs.  It  is  fufficient  however  to  fhow,  that  wood  is  com¬ 
piled  in  a  great  meafure  of  carbon,  oxygen,  and  hydrogen, 
combined  varioufly  and  in  unknown  proportions  with  one 
another;  as  moft  of  the  products  of  the  diftillacion  can  be 
refolved  into  thefe  fubftances. 

There  are  many  varieties  of  wood  pofTefTcd  of  diftinguifli- 
ing  properties,  as  cedar,  box,  ebony,  &c.  See  thefe  articles. 

For  the  Method  of  Staining  or  Dyeing  Wood ,  fee  Turn¬ 
ing. 

For  more  complete  information  concerning  wood,  fee 
alfo  Plant,  Tree,  Strength  of  Materials . 

Fofil  Wood .  Foflil  wood,  or  whole  trees,  or  parts  of 
them,  are  very  frequently  found  buried  in  the  earth,  and 
that  in  different  ftrata;  fometimes  in  Hone,  but  more  ufually 
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in  earth  ;  and  fometimes  in  fmall  pieces  loofe  among  gravel, 
Thefe,  acccording  to  the  time  they  have  Iain  in  the  earth, 
or  the  matter  they  have  lain  among,  are  found  differently- 
altered  from  their  original  ftate  ;  fome  of  them  having  buf¬ 
fered  very  little  change ;  and  others  beiug  fc  highly  im¬ 
pregnated  with  ciyftal line,  fparry,  pyritical,  or  oilier  ex¬ 
traneous  matter,  as  to  appear  mere  maffes  of  done,  or 
lumps  of  the  common  matter  of  the  pyrites,  &c.  of  the  di- 
menfions,  and,  more  or  lefs,  of  the  internal  figure  of  the  ve¬ 
getable  bodies  into  the  pores  of  which  they  have  made  their 
way. 

The  foflil  woods  which  we  find  at  this  day  are,  accord¬ 
ing  to  thefe  differences,  arranged  by  Dr  Hill  into  three 
kinds  ;  i.  The  lefs  altered  :  2.  The  pyritical :  and,  ?.  The 
petrified. 

#  Of  the  trees,  or  parts  of  them,  lefs  altered  from  their  ori. 
ginal  ftate,  the  greateft  ftore  is  found  in  digging  to  fmall 
depths  in  bogs,  and  among  what  is  called  peat  or  turf  earth, 

'  a  fubftance  ufed  in  many  parts  of  the  kingdom  for  fuel. 

In  digging  among  this,  ulually  very  near  the  furface,  im- 
menfe  quantities  of  vegetable  matter  of  various  kinds  are 
found  buried  ;  in  fome  places  there  are  whole  trees  fcarce 
altered,  except  in  colour ;  the  oaks  in  particular  being  ufu- 
ally  turned  to  a  jetty  black  ;  the  pines  and  firs,  which  are 
alfo  very  frequent,  are  lefs  altered,  and  are  as  inflammable  as 
ever,  and  often  contain  between  the  bark  and  wood  a  black 
refin.  .  Large  parts  of  trees  have  alfo  been  not  unfrequently 
met  with  unaltered  in  beds  of  another  kind,  and  at  much 
greater  depths,  as  in  the  ftrata  of  clay  and  loam,  among 
gravel,  and  fometimes  even  in  folid  ftone. 

Be  fide  thefe  harder  parts  of  trees,  there  are  frequently 
found  alfo  in  the  peat  earth  vaft  quantities  of  the  leaves  and 
fruit  and  catkins  of  the  hazel  and  fimilar  trees :  thefe  are 
11  fu ally  mixed  with  fedge  and  roots  of  grafs,  and  are  fcarce 
at  all  altered  from  their  ufual  texture.  The  moft  common 
of  thefe  are  lnzel-nuts  ;  but  there  are  frequently  found  alfo 
the  twigs  and  leaves  of  the  white  poplar;  and  a  little 
deeper  ufually  there  lies  a  cracked  and  Mattered  wood,  the^ 
crevices  of  which  arc  full  of  a  bituminous  black  matter:  and 
among  this  the  ftones  of  plums  and  other  ftone-fruits  are 
fometimes  found,  but  more  rarely. 

In  this  ftate  the  fruits  and  larger  parts  of  trees  are  u  fin¬ 
ally  found  :  what  we  find  of  them  more  altered,  are  io me¬ 
tises  large  and  long,  fometimes  fmaller  and  fhorter  branch¬ 
es  of  trees,  fometimes  fmall  fragments  of  branches,  and  more 
frequently  fmall  fhapelefs  pieces  ©f  wood.  The  larger  and 
longer  branches  are  ufually  found  bedded  in  the  ftrata  of 
ftone,  and  are  more  or  lefs  altered  into  the  nature  of  the 
iiratum  they  lie  in.  The  fliorter  and,  fmaller  branches  are 
found  in  vaft  variety  in  the  ftrata  of  blue  clay  ufed  for  ma- 
kise  tiles  in  the  neighbourhood  of  London.  Thefe  are 
prodi  >ioufly  plentiful  in  all  the  clay-pits  of  this  kind,  and 
ufually  carry  the  whole  external  refemblance  of  what  they 
once  were,  but  nothing  of  the  inner  ftru&ure ;  their  pores 
being  wholly  filed,  and  undiftinguifnably  clofed,  by  the 
matter  of  the  common  pyrites,  fo  as  to  appear  mere  fimple 
juaffes  of  that  matter.  .Thefe  fall  to  pieces  on  being  long  ex- 
pofed  to  moifttire;  and  are  fo  impregnated  with  vitriol  that 
they  are  what  is  principally  ufed  for  making  the  green 
vitriol  or  copperas  at  Deptford  and  other  places. 

The  irregular  maffes  or  fragments  of  petrified  wood  are 
principally  of  oak,  and  are  moft  ufually  found  among  gravel; 
though  fometimes  in  other  ftrata.  Thefe  are  varfonfly  al¬ 
tered  by  the  infinuation  of  cryftalline  and  ftony  particles  • 
and  make  a  very  beautiful  figure  when  cut  and  poliftied,  as 
they  ufually  keep  the  regular  grain  of  the  wood,,  and  fhow 
exactly  the  feveral  circles  which  mark  the  different  years 
growth.  Thefe,  according  to  the  different  matter  which 
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has  filled  their  pores,  affume  various  colours,  and  the  appear-  w0#i 
ance  of  the  various  fpffils  that  have  Impregnated  them  j  fome  || 
aie  perfeftly  white,  and  but  moderately  hard  ;  others  of  aWoodft*l 

browmfh  black,  or  perfectly  black,  and  much  harder ;  others  ‘ - 

of  a  reddifh  black,  others  yellowifh,  and  others  greyilh,  and 
fome  of  a  ferruginous  colour.  They  are  of  different  weights 
alfo  and  hardneffes,  according  to  the  nature  and  quantity  of 
the  ftony  particles  they  contain  :  of  thefe' fome  pieces  have 
been  found  with  every  pore  filled  wieli  pure  pellucid  c-vllal  - 
and  others  in  large  maffes,  part  of  which  is  wholly  petrified 
and  feems  mere  ltdne,  while  the  reft  is  crumbly  and  is  unal- 
tered , wood.  That  this  alteration  is  made  in  wood,  even  at 
this  time,  is  alfo  abundantly  proved  by  the  inftances  of  wood 
being  put  into  the  hollows  of  mines,  as  props  and  fupport3 
to  the  roofs,  which  is  found  after  a  number  of  years  as  truly 
petrified  as  that  which  is  dug  up  from  the  natural  ftrata  of 
the  earth.  In  the  pieces  of  petrified  wood  found  in  Ger¬ 
many,  there  are  frequently  veins  of  fpar  or  of  pure  cryftal, 
fometimes  of  earthy  fubftances,  and  often  of  the  matter  of 
the  common  pebbles  :  thefe  fragments  of  wood  fometimes 
have  the  appearance  of  parts  of  the  branches  of  trees  in  their 
natural  ftate,  but  more  frequently  they  refemble  pieces  of 
broken  boards;  thefe  are  ufually  capable  of  a  high  and  ele- 
gant  polifh. 

Many  fubftances,  it  is  certain,  have  been  preferved  in  the 
cabinets  of  collectors,  under  the  title  of  petrified  wood, 
which  have  very  little  right  to  that  name.  But  where  the 
whole  outer  figure  of  the  wood,  the  exaft  lineaments  of  the 
bark,  or  the  fibrous  and  fiftular  texture  of  the  ftrize,  and 
the  veftiges  of  the  utriculi  and  trachea:  or'air-veffcls,  are  yet 
remaining,  and  the  feveral  circles  yet  vilible  which  denoted 
the  feveral  years  growth  of  the  tree,  none  can  deny  thefe 
fubftances  to  be  real  foflil  wood.  See  Petrifaction. 

Compofuion  for  prefervlng  Wood.  See  Chemistry*  n» 

021  and  700. 

Wood  (fylva),  in  geography,  a  multitude  of  trees  ex- 
tended  over  a  large  continued  track  of  land,  and  prooaga- 
ted  without  culture.  The  generality  of  woods  only  confiit 
of  trees  of  one  kind. — The  ancient  Saxons  had  fuch  a  vene¬ 
ration  for  woods,  that  they  made  them  fandfuaries. — It  is 
ordained,  that  none  fhall  deftroy  any  wood,  by  turning  it 
into  tillage  or  pafture,  &c.  where  there  are  two  acres*  or 
more  in  quantity,  on  pain  of  forfeiting  40  s.  an  acre,  by 
35  Henry  VIII.  c.  17.  All  woods  that  are  felled  at  14 
years  growth,  are  to  be  preferved  from  deftrudfion  for  eight 
years;  and  no  cattle  put  into  the  ground  till  five  years  after 
the  felling  thereof,  See.  13  Eliz.  c.  25.  The  burning  of 
woods  or  underwood  is  declared  to  be  felony  ;  alfo  thofe 
perfons  that  malicioufly  cut  or  fpoil  timber-trees,  or  any 
fruit-trees,  &c.  fhall  be  fent  to  the  houfe  of  corredfion,  there 
to  be  kept  thr°e  months,  and  whipt  once  a  month. 

WooD-Cock ,  in  ornithology.  See  Scolopax. 

IVooD-Goat .  See  Capra. 

IV ooD-Loufe.  See  Oniscus. 

IV ooD-Pecker,  See  Pi  c  u  s. 

WOODMOTE.  See  FoRRsr-Courts. 

WOODSTOCK,  a  town  of  Oxfordfliire,  in  England, 
pleafaritly  fcated  on  a  rifing  ground,  and  on  a  rivulet ;  a  well 
compared  borough- town,  and  fends  two  members  to  par¬ 
liament  ;  but  is  chiefly  noted  for  Blenheim-houfe,  a  fine  pa¬ 
lace,  built  in  memory  of  the  vi&ory  obtained  by  the  duke 
of  Marlborough  over  the  French  and  Bavarians  in  Auguft 
I7°4*  ^  was  eredled  at  the  public  expence,  and  is  one  of 

the  noble  ft  feats  in  Europe.  One  of  the  paffages  to  it  is 
over  a  bridge  with  one  arch,  190  feet  in  diameter,  refem- 
bling  the  Rialto  at  Venice.  The  gardens  take  up  1 00  acres 
of  ground  ;  and  the  offices,  which  are  very  grand,  have 
room  enough  to  accommodate  300  people.  The  apart- 
2  ^  menu 
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^oUvardments  of  the  palace  are  magnificently  furnlfhed  ;  and  the 
II  ftaircafes,  ftatues,  paintings,  and  tapeftry,  furprifmgly  fine. 
Wool  rp^e  town  iS  about  half  a  mile  from  the  palace,  having  fe- 
veral  good  inns ;  and  a  manufacture  of  Heel  chains  for 
watches,  and  excellent  gloves.  It  is  8  miles  north  of  Ox¬ 
ford,  and  60  weft-north- weft  of  London.  W.  Long.  1.  15. 
N.  Lat.  91.  1 2. 

WOODWARD  (Dr  John),  was  bom  in  1665,  and 
educated  at  a  country  fchool,  where  he  learned  the  Latin 
and  Greek  languages,  and  was  afterwards  lent  to  London, 
where  he  is  laid  to  have  been  put  apprentice  to  a  linen- 
draper.  He  was  not  long  in  that  ftation,  till  he  became 
acquainted  with  Dr  Peter  Barwiek,  an  eminent  pbyficiait, 
who  took  him  under  his  tuition  and  into  his  family.  Here 
he  profecuted  with  great  vigour  and  fucceis  the  ftudy  of 
philofophy,  anatomy,  and  phyfic.  In  1692,  Dr  Stilling- 
fleet  quitting  the  place  of  profeffor  of  phyfic  in  Grelham 
college,  our  author  was  chofen  to  fucceed  him,  and  the  year 
following  was  elc&ed  F.  R.  S.  In  1695  he  obtained  the 
degree  of  M.  D.  by  patent  from  nrcLbiihop  Tcnnifon  ;  and 
the  fame  year  he  publifhed  Ip's  Effay  toward  a  Natural  Hi- 
ftory  of  the  Earth.  He  afterward  wrote  many  other  pieces, 
which  have  been  well  received  by  the  learned  world.  He 
founded  a  ledure  in  the  univerfity  of  Cambridge,  to  be  read 
there  upon  his  Effay,  &c.  and  handfomely  endowed  it.  He 
died  in  1728. 

WOOF,  among  manufadurers,  the  threads  which  the 
weavers  fhoot  acrofs  with  an  inftrument  called  the  jhuttls . 
See  Cloth. 

WOO  KEY  or  Oket  Hole ,  a  remarkable  cavern  two  miles 
from  the  city  of  Wells  in  Somerfetfhire  ;  for  an  account  of 
which,  fee  the  article  Grotto. 

WOOL,  the  covering  of  fheep.  See  Ovis,  and  Sheep. 

Wool  refembles  hair  in  a  great  many  particulars ;  but 
befides  its  finenefs,  which  conftitutes  an  obvious  difference, 
there  are  other  particulars  which  may  ferve  alfo  to  diftin- 
&t}  voi.  guifh  them  from  one  another.  Wool,  like  the  hair  of  horfes, 
Mii. p.  57 .  cattle,  and  moft  other  animals,  completes  its  growth  in  a 
year,  and  then  falls  off  as  hair  does,  and  is  fueceeded  by  a 
frefh  crop.  It  differs  from  hair,  however,  in  the  uniformity 
of  its  growth,  and  the  regularity  of  its  f  he  deling.  Every 
filament  of  wool  feems  to  keep  exad  pace  with  another  in 
the  fame  part  of  the  body  of  the  animal  ;  the  whole  crop 
fprings  up  at  once  ;  the  whole  advances  uniformly  together; 
the  whole  loofens  from  the  fkin  nearly  at  the  fame  pe¬ 
riod,  and  thus  falls  off  if  not  previoufiy  fhorn,  leaving  the 
animal  covered  with  a  ftiort  coat  of  young  wool,  which  in 
its  turn  undergoes  the  fame  regular  mutations. 

Hairs  are  commonly  of  the  fame  tliicknefs  in  every  part ; 
but  wool  conftantly  varies  in  thicknels  in  different  parts, 
being  generally  thickeft  at  the  points  than  at  the  roots. 
That  part  of  the  fleece  of  fheep  which  grows  during  the 
winter  is  finer  than  what  grows  in  fuinmer.  .  This  was. 
fir  ft  obferved  by  Dr  Anderfon,  the  editor  of  the  Bee,  and 
publifhed  in  kis  Obfervations  on  the  Means  of  exciting  a  Spirit 
vf  National  Inch  fry. 

While  the  frool  remains  in  the  ftate  it  was  firft  fhorn  off 
the  fheep’s  back,  and  not  forted  into  its  different  kinds,  it 
is  called  fleece.  Each  fleece  confifts  of  wool  of  diver3  qua¬ 
lities  and  degrees  of  finenefs,  which  the  dealers  therein  take 
care  to  feparate.  The  French  and  Englifli  ufually  feparate 
each  fleece  into  three  forts,  viz.  1.  Mother- wool,  which  is 
that  of  the  back  and  neck.  2.  The  wool  of  the  tails  and 
legs.  3.  That  of  the  breaft  and  under  the  belly.  The 
Spaniards  make  the  like  divifion  into  three  forts,  which 
they  call  prime,  fecond ,  and  third;  and  for  the  greater  eafe, 
denote  each  bale  or  pack  with  a  capital  letter,  denoting  the 
fort.  If  the  triage  or  reparation  be  well  made,  in  1 5  bales 


there  will  be  12  marked  R,  that  is,  refine,  or  prime  5  two  ^ 
marked  F,  for  fine,  or  fecond  ;  and  one  S,  for  thirds. 

The  wools  moft  efteemed  are  the  Englifh,  chiefly  thofe 
about  Leominfter,  Cotfwold,  and  the  Ifle  of  Wight;  the 
Spanifh,  principally  thofe  about  Segovia ;  and  the  French, 
about  Berry  :  which  laft  are  faid  to  have  this  peculiar  pro¬ 
perty,  that  they  will  knot  or  bind  with  any  other  iort ; 
whereas  the  reft  will  only  knot  with  their  own  kind. 

Among  the  ancients,  the  wools  of  Attica,  Megara,  La- 
odicea,  Apulia,  and  efpecially  thofe  of  Tarentum,  Parma, 
and  Altino,  were  the  moft  valued.  V  irro  af  lures  us,  that  the 
people  there  ufed  to  clothe  their  fneep  with  fkins,  to  fecure 
the  wool  from  being  damaged. 

Of  lite  a  great  deal  of  attention  lias  been  paid  to  wool 
in  this  country,  as  well  as  fcveral  others.  Several  very 
fpirited  attempts  have  been  made  to  improve  it,  by  intro- 
ducing'fuperior  breeds  of  fheep,  and  better  methods  of  ma¬ 
naging  them.  For  this  purpole  has  been  formed  the  Bri~ 
tjjh  l Bool  Society. 

Britijh  Wool  Society ,  an  affociation  formed  for  the  pur- 
pofe  of  obtaining  the  bell  breeds  of  fine- woolltd  fheep, 
with  a  view  of  aicertaining,  by  adual  experiments,  how  far 
each  fpecies  or  variety  is  calculated  for  the  climate  of  Great 
Britain;  the  qualities  of  f  their  wool  refpectivcly ;  the  ufes 
to  which  each  kind  of  wool  could  be  moft  profitably  em¬ 
ployed  in  different  manufactures  ;  and  the  comparative  value 
of  eaeh  fpecies  of  fheep,  fo  far  as  the  fame  can  be  deter¬ 
mined. 

Attention  had  for  fome  time  been  paid  by  the  Highland 
Society  to  a  famous  breed  of  fine -woolled  fheep  in  Shet¬ 
land  ;  but  it  occurred  to  Sir  John  Sinclair  of  Ulbfter,  ba¬ 
ronet,  and  to  Dr  James  Anderfon,  well  known  as  the  au¬ 
thor  of  many  ufeful  publications,  that  the  improvement  of 
Britifh  wool  was  a  matter  ot  too  much  importance  to  be 
entrufted  to  a  foeiety  which  is  obliged  to  devote  its  atten¬ 
tion  to  fuch  a  variety  of  objeCts  as  the  general  improvement 
of  the  Highlands  Of  Scotland.  The  latter  of  thefe  gentle¬ 
men,  therefore,  in  an  Appendix  to  the  Report  of  tlie  Com¬ 
mittee  of  the  Highland  Society  of  Scotland,  for  the  year 
1790,  propofed  the  plan  of  a  patriotic  affociation  for  the  im¬ 
provement  of  Briti/h  wool ;  and  the  former,  who  was  con¬ 
vener  of  the  committee  to  whom  the  fubjed  of  Shetland 
wool  had  been  referred,  wrote  circular  letteiSy  recommend¬ 
ing  the  plan.  The  confequence  of  which  was,  that,  on  the 
3  ift  of  January  1791,  feveral  noblemen  and  gentlemen  of 
the  higheft  refpedability  met  in  Edinburgh,  and  confti- 
tuted  themfelves  into  a  Society  fur  the  Improvement  of  Britijh 
Wool.  Of  this  foeiety  Sir  John  Sinclair  was  eleded  preii- 
dent;  after  which,  in  an  excellent  fpeech,  lie  pointed  out  to 
the  members  the  objects  of  the  inftitution,  the  means  by 
which  thofe  objeds  could  be  attained,  and  the  advantages 
which  would  refult  from  their  united  labours.  This  add  refs 
was  afterwards  printed  by  order  of  the  foeiety. 

The  particular  breeds  of  fheep  to  which  the  foeiety  pio- 
pofed  to  dired  its  attention,  were  fheep  for  the  hilly  parts 
of  Scotland ;  fheep  for  the  plains,  or  the  Lowland  breed  ; 
and  fheep  for  the  iflands.  They  were  to  try  experiments 
alfo  with  fheep  from  foreign  countries,  diftitiguifhed  by  any 
particular  property. 

The  principal  objeds  which  the  members  had  in  view, 
during  the  firft  year  of  their  affociation,  were,  1.  I  o  col¬ 
led  fpecimens  of  the  bell  breeds  which  Great  Britain  at 
that  period  afforded,  in  order  to  afeertain  the  degree  of 
perfedion  to  which  fheep  had  already  been  brought  in  this 
kingdom.  2.  To  procure  from  every  country,  diftinguilh- 
ed  for  the  quality  of  its  fheep  and  wool,  fpecimens  ot  the 
different  breeds  it  poffeffed,  in  order  to  afeertain  how  far 
the  original  breed,  or  a  mixed  breed  from  it  and  the  native 
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fheep  ©f  the  country,  could  thrive  in  Scotland.  3.  _ _ 

“-'perfe  as  much  as  polfible  all  thefe  breeds,  both  foreign  and 
domellic,  over  the  whole  kingdom,  wherever  proper  per- 
fons  could  be  found  to  take  charge  of  them,  in  order  to  try 
experiments  on  a  more  extenfive  icale  than  the  fociety  iticlf 
could  do  ;  to  fpread  information,  and  to-excite  a  fpirit  for 
the  improvement  of  flieep  and  wool  in  every  part  of  the 
country. 

Sir  John  Sinclair  had  previonfly  collected  a  flock,  con¬ 
fining  of  Ihecp  of  the  Spanilh,  Herefordfhire,  Southdown, 
Cheviot,  Lomond  hills,  and  Shetland  breeds,  and  of  a  mix¬ 
ed  breed  from  thefe  different  flieep.  This  flock  amounted 
to  1 10  rams,  ewes,  and  lambs.  M.  D’Aubenton,  in  con- 
fequence  of  a  correfpondeuce  with  Sir  John  Sinclair,  lent 
over  to  the  fociety  ten  rams  and  five  ewes,  of  real  Spanifh 
breed,  which  had  been  originally  intruded  to  Ins  care  by 
the  late  king  of  France:  thefe,  after  encountering  a  nnm< 
her  of  obstacles,  and  after  being  flopped  and  threatened  to 
be  Slaughtered  at  the  cuftomhoufe  of  Bnglithelmftone  for 
the  ufe  of  the  poor,  arrived  fafe  at  Leith.  Lord  Sheffield, 
at  the  fame  time,  fent  to  the  fociety  four  rams  and  fix  ewes 
of  the  Southdown  and  Spanifh  breeds.  Mr  I’ifhton  of 
Kilfall,  in  Shropfliire,  prefeuted  them  with  three  Hereford 
rams,  reckoned  by  many  the  bell  breed  in  England  ;  the 
lociety  at  the  lame  time  ordered  150  ewes  of  the  fame 
breed,  and  two  ewes  of  the  Long  Mountain  breed,  reckon* 
ed  the  befl  in  Wales,  to  be  fent  a I  ng  with  them.  They 
purchafed  57  rams  and  173  ewes  of  the  Cheviot  breed, 
reckoned  the  befl  in  Scotland,  for  the  hilly  parts  of  the 
country.  Lord  Laer  fent  them  20  ewes  of  an  excellent 
breed,  which  exifted  at  Mochrum  in  Galloway.  The  late 
€arl  of  Ox  ord  fent  them  in  a  preient  three 'rams  of  the 
Norfolk  eroded  by  the  Cape  of  Good  Hope  breed.  Mr 
Ifaae  Grant  junior  of  Leghorn,  in  conjun&ion  with  Mr 
Sibbald  merchant  at  Leith,  presented  them  an  Apulian  ram 
and  ewe  ;  the  ram  arrived  in  fafety,  but  the  ewe  unfortu¬ 
nately  died  on  the  paffage.  Mr  Baron  Seton  of  Preflon, 
in  Linlitligowfhire,  fent  them  a  ram  and  two  ewes  of  a 
*Spanifh  breed,  which  had  been  for  fome  time  kept  in  Swe¬ 
den  unmixed  with  any  other.  They  purchafed  100  ewes  of 
a  imall  breed  exifling  in  the  parifh  of  Leucliars  in  Fife, 
much  refembling  the'  Shetland.  The  Right  Honourable 
William  Conynghame  of  Ireland  fent  them  11  Spaniih 
rams,  7  Spanifh  ewes,  1  ;  three  fourth  breed  and  16  one-half 
breed  Spanilh  and  Irifti  ewes.  Lord  Sheffield  fent  them 
8  rams  and^  1  8  ewes ;  and  his  Majdfy  made  them  a  prefent 
of  two  rams. 

Thus,  in  the  courfe  of  one  year,  the  fociety  acquired  by 
donation  or  purchafe  about  800  fheep  of  different  forts  and 
ages,  and  many  of  them  from  foreign  countries  :  about  500 
of  thefe  were  dillributed  over  different  parts  of  Scotland, 
the  greater  number  of  which  weie  fold  to  gentlemen  anxious 
to  promote  the  views  of  the  fociety,  and  well  qualified  to 
make  experiments  on  the  different  breeds*  which  they  had 
obtained.  The  oreatell  part  of  the  remainder  were  taken 
by  different  gentlemen  who  kept  them  for  the  fociety,  and 
according  to  their  dire£lions,  without  any  expence. 

It  is  impoffible  to  produce  an  inflance  of  lo  much  having 
been  accompliffied  by  a  fociety  of  private  individuals  in  fo 
fhort  a  time.  Nor  was  this  all ;  the  fame  year  Mr  Andrew 
Kerr,  a  very  intelligent  fheep-farmer  on  the  borders  of 
England,  was  fent,  at  the  expence  of  the  fociety',  to  exa¬ 
mine  the  flate  of  fheep -tariffing  along  the  eaft  coal!  of 
Scotland  and  the  interior  parts  of  the  Highlands.  His 
tour  was  printed  by  order  of  the  fociety,  and  contains  the 
full  intimation  of  the  poffibility  of  the  Cheviot  breed  thri¬ 
ving  in  the  north  of  Scotland. 

In  the  year  j  ^2,  MefiVs  Redhead,  Laing,  and  Marfhall, 
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To  dif-  were  fent  by  the  fociety,  to  make  a  furvey  of  the  (late  of  WooI{i„a 
fheep-farmmg  through  fome  of  the  principal  counties  of  Woolwich, 
England  ;  the  refult  of  which  was  alfo  publifhed  by  the  fo- 
ciety,  and  contains  more  information  on  the  fubjed  of  the 
different  breeds  of  En  gland  than  any  work  hitherto  pub- 
lilhed  ;  and  in  1794,  Mr  John  Naifmyth  was  fent  on  a  tour 
through  the  fouthern  diftri&s  of  Scotland,  which  competed 
the  circuit  of  almolt  the  whole  kingdom.  x 

Thus  a  few  private  individuals,  unaided  by  the  public 
purfe,  had  boldnefs  enough  to  undertake  afeertaining  the 
comparative  value  of  the  different  kinds  of  fheep  in  their 
own  country,  and  to  introduce  fome  of  the  moll  celebrated 
breeds  of  other  countries,  and  fucceeded  in  the  fpinted  at¬ 
tempt.  It  is  impoffible  in  this  place  to  Hate  more  minute¬ 
ly  the  various  other  tranfadions  of  the  fociety ;  to  enter 
into  any  detail  of  the  premiums  given  by  this  refpe&able 
inflitution  for  the  improvement  of  the  celebrated  Shetland 
breed;  or  to  explain  how,  as  if  it  were  by  magic,  in  a  coun¬ 
try  where  the  manufa£lure  of  wool  was  little  known,  arti¬ 
cles  manufactured  of  that  material  were  made,  rivalling,  and 
in  fome  cafes  furpaffing,  the  moft  celebrated  fabrics  of  other 
countries.  A  war  having  unfortunately  arifen,  it  became 
impoffible  to  pay  the  fame  attention,  or  to  carry  on' with 
the  lame  fuccefs,  novel  enterprises ;  even  old  eftablifhments 
often  fail  a  facnfice  amidlt  the  horrors  of  war.  The  ut- 
moll  that  the  Britifh  Wool  Society  could  expe6l  to  do, 
was  to  preferve  the ^ inflitution  in  fuch  a  flate,  that  when 
peace  fhall  be .  happily  rellored  it  may  revive  with  double 
energy  and  fpirit. 

WOOLS  I  ON  (1  homas),  an  Englifh  divine,  was  born 
at  Northampton  in  1669,  and  educated  at  Cambridge.  His 
firfl  appearance  in  the  learned  world  was  in  1703,  in  a 
Vork  intitled,  'L  he  old  Apology  for  the  Truth  of  the 
Chriilian  Religion,  againfl  the  Jews  and  Gentiles,  revived. 

He  afterward  wrote  many  pieces  :  but  what  made  the  moft 
nolle,  were  his  Six  Difcourfes  on  the  Miracles  of  Chrifl  ; 
which  occahoned  a  great  number  of  books  and  pamphlets 
upon  the  fubjeCl,  and  raifed  a  profecutioa  againfl  him.  At 
his  trial  in  Guildhall,  before  the  lord  diief-juftice  Raymond, 
he  fpoke  feveral  times  liimfelf;  and  urged,  that  “he  thought  ^ 
it  very  hard  that  he  fhould  be  tried  by  a  fet  of  men  who, 
though  othei  wile  very  learned  and  worthy  perfons,  were  no 
more  judges  of  the  fubjeCts  on  which  he  wrote,  than  himfelf 
was  a  judge  of  the  moft  crabbed  points  of  the  law.”  He 
was  fentenced  to  a  year’s  imprifonment,  and  to  pay  a  fine 
of  iooi.  He  purchafed  the  liberty  of  the  rules  of  the 
King’s-bench,  where  he  continued  after  the  expiration  of 
the  year,  being  unable  to  pay  the  fine.  The  greateft  ob- 
ftrudlion  to  his  deliverance  from  confinement  was,  the  obli¬ 
gation  of  giving  fecurity  not  to  offend  by  any  future  wri¬ 
tings,  he  being  refolved  to  write  agajn  as  freely  as  before. 

AMiilft  fome  fuppofed  that  this  author  wrote  with  the  fet^ 
tied  intention  of  fubverting  Chriftianity  under  the  pretence 
of  defending  it,  others  believed  him  difordered  in  his  mind  ; 
and  many  circumftances  concurred  which  gave  countenance 
to  this  opinion.  He  died,  January  27.  1732-3,  after  an 
illnefs  of  four  days  ;  and,  a  few  minutes  before  his  death, 
uttered  thefe  words :  “  This  is  a  flruggle  which  all  men 
muff:  go  through,  and  which  I  bear  not  only  patiently,  but 
with  willingnefs.”  His  body  was  interred  in  St  George’s 
church-yard,  Southwark. 

WOOLWICH,  a  town  in  Kent,  with  a  marketon  Fri¬ 
days,  but  no  fair.  ^  It  is  feated  on  the  river  Thames,  and 
of  great  note  for  its  fine  docks  and  yards,  where  men  of 
war  are  built ;  as  alfo  for  its  vaft  magazines  of  great  guns, 
mortars,  bombs,  cannombalis,  powder,  and  other  warlike 
ftores.  It  has  Iikewife  an  academy,  where  the  mathematics 
are  taught,  and  young  officers  inftru&ed  in  the  military  art. 

It 
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It  is  nine  miles  eafl  of  London, 
51.  30. 
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E.  Long.  o.  10. 


WORCESTER,  in  Latin  Wigornia ,  the  capital  of  a 
county  of  England  of  the  fame  name,  (lands  on  the  river 
Severn,  but  fo  low  that  It  can  hardly  be  feen  till  one  is 
clofe  upon  it.  It  is  fuppofed  to  be  the  Branonium  of  An¬ 
toninus,  the  Branogenium  of  Ptolemy,  and  to  have  been 
built  by  the  Roraans  to  awe  the  Britons  on  the  other  fide 
of  the  Severn.  It  was  made  an  epifcopal  fee  about  the  year 
680  by  Sexulphus  bifhop  of  the  Mercians  ;  but  the  prefent 
cathedral  was  begun  by  Wulfton  in  the  year  1084.  The 
town  hath  been  fevcral  times  burnt  down  :  firft,  in  1041, 
by  Hardicanute,  who  alfo  maflacred  the  citizens  ;  fecond- 
ly,  not  long  after  William  Rufus’s  time  ;  and  a  third  time, 
when  king  Stephen  befieged  and  took  it.  Here,  in  latter 
times,  was  fought  that  battle,  in  which  Charles  II.  with 
his  Scots  army,  was  defeated  by  Cromwell.  In  a  garden, 
near  the  fouth  gate  of  the  city,  where  the  a&ion  was  hot¬ 
ted,  the  bones  of  the  flain  are  often  dug  up.  It  had  for¬ 
merly  ftrong  walls  and  a  caftle  ;  but  thefe  have  been  demo- 
lifhed  long  ago.  It  is  now  a  large  city,  the  ftreets  broad 
and  well  paved,  and  fome  of  them  very  tegular  and  well 
built,  particularly  Foregate-ftreet  ;  fo  that  in  general  it  is 
a  very  agreeable  place.  The  cathedral  is  a  (lately  edifice, 
and  among  other  monuments  in  it  are  thofe  of  king  John, 
of  Arthur,  elder  brother  to  Henry  VIII.  and  of  the  coun- 
tefs  of  Salifbury,.  who  gave  occafion  to  the  inftitution  of 
the  order  of  the  Garter.  There  are  feven  or  eight  hofpi- 
tals  in  and  about  the  city ;  of  which  that  built  and  endow¬ 
ed  by  Robert  Berkley  of  Spetchley,  Efq;  is  a  very  noble 
one.  There  is  a  fcliool  founded  by  Henry  VIII.  three 
other  fchools,  and  fix  charity-fchools.  The  Guildhall  and 
the  workhoufe  are  (lately  ftrudlures.  The  churches,  St 
Nicholas  and  All-Saints,  have  been  lately  rebuilt,  and  are 
very  handfome  edifices.  The  city  carries  on  a  great  trade  ; 
for  which  it  is  chiefly  indebted  to  its  fituation  upon  the 
Severn.  A  prodigious  number  of  people  are  employed  in 
and  about  it  in  the  manufa&ure  of  broad-cloth  and  gloves. 
The  Welch  inhabit  a  part  of  it,  and  fpeak  their  own  lan¬ 
guage.  Its  market  is  well  fupplied  with  provifions,  corn,, 
and  cattle,  and  its  quay  is  much  frequented  by  (hips.  By 
a  charter  from  James  I.  it  is  governed  by  a  mayor,  fix  al¬ 
dermen,  who  are  juftices  of  the  peace,  and  chofen  out  of 
24  capital  citizens;  a  (heriff,  the  city  being  a  county  o(  it- 
feU,  a  common  council,  confiding  of  48  other  citizens,  out 
of  which  two  chamberlains  are  yearly  cliofen,  a  recorder, 
town-clerk,  two  coroners,  a  fword-bearer,  13  conftables, 
and  four  ferjeants  at  mace.  Of  the  bifhops  of  this  iee,. 
there  have  been,  it  is  faid,  one  pope,  four  (aints,  feven  lord 
high-chancellors,  1 1  archbilhops,  two  lord  treafurers,  one 
chancellor  to  the  queen,  one  lord  prefident  of  Wales,  and 
one  vice-prefident.  The  city  at  prefent  gives  title  of  earl 
and  marquis  to  the  duke  of  Beaufort.  W.  Long.  1.  55. 
N.  Lat  52.  10. 

Worcester  (earl  of).  See  Tiptoft. 
WORCESTERSHIRE,  a  county  of  England,  bound¬ 
ed  by  Warwickfhire  on  the  eaft,  by  Gloucederfhire  on  the 
fouth,  by  the  counties  of  Hereford  and  Salop  on  the  wed, 
and  on  the  north  by  Staffordfliire..  According  to  Temple- 
man,  it  is  36  miles  in  length,  28  in  breadth,  and  about  130 
in  circumference,  within  which  it  contains  feven  hundreds, 
and  a  part  of  two  others,  1 1  market  towns,  of  which  three  are 
boroughs,  one  city,  namely  Worcejhr ,  152  parifhes,  about 
540,000  acres,  and  103,000  inhabitants. 

This  being  an  inland  county,  well  cultivated,  and  free 
from  lakes,  marflies,  or  ftagnant  waters,  the  air  is  very  fwe'et 
and  wholefome  all  over  it.  The  foil  in  general  is  very  rich, 
producing  corn,  fruit,  efpecially  pears,  of  which  they  make 
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N.  Lat.  a  great  deal  of  perry  ;  hops,  and  padure.  The  hills  are 
covered  writh  (beep,  and  the  meadows  with  cattle.  Hence  ^ 
they  have  wool,  cloth,  duffs,  butter,  and  clieefe  in  abun¬ 
dance.  They  -are  alfo  well  fupplied  with  fuel,  either  wood 
or  coal,  and  fait  from  their  brine  pits  and  fait  fprings.  Of 
the  lafl  they  have  not  only  enough  for  themfelves,  but  ex¬ 
port  large  quantities  by  the  Severn  ;  which  noble  river,  to 
the  great  convenience  and  emolument  of  the  inhabitants, 
runs  from  north  to  fouth  through  the  very  middle  of  the 
country,  enriching  the  foil,  and  yielding  it  plenty  of  fifh, 
and  an  eafy  expeditious  conveyance  of  goods  to  and  from 
it.  The  other  rivers  by  which  it  is  watered  are  the  Stour, 
Avon,  Teme,  Sc c.  It  fends  nine  members  to  parliament, 
viz.  two  for  the  county,  two  for  the  city  of  Worceder, 
two  for  Droitwich,  two  for  Evefliam,  and  one  for  Bewd- 
lcy  ;  and  lies  in  the  diocefe  of  Worceiler,  and  Oxford  cir¬ 
cuit. 

WORD,  in  language,  an  articulate  found  defigned  to 
reprefent  fome  idea  or  notion.  See  Grammar  and  Lan¬ 
guage.  See  alfo  Logic,  Part  L  chap.  1. 

Word,  or  Watch- Word,  in  military  affairs,  is  fome  pecu¬ 
liar  word  or  ientence,  by  which  the  foldieis  know  and  di- 
ftir.guifti  one  another  in  the  night,  See.  and  by  which  fpies 
and  defigning  perfons  are  difeovered.  It  is  ufed  alfo  to  pre¬ 
vent  furprifes.  The  word  is  given  out  in  an  army  every 
night  to  the  lieutenant,  or  major-general  of  the  day,  who 
gives  it  to  the  majors  of  the  brigades,  and  they  to  the  ad¬ 
jutants  ;  who  give  it  firft  to  the  field-officers,  and  afterwards 
to  a  ferjeant  of  each  company,  who  carry  it  to  the  (ubal- 
terns.  In  garrifons  it  is  given  after  the  gate  is  (hut  to  the 


Word, 

Work. 


town  major,  who  gives  it  to  the  adjutants,  and  they  to  the 
ferjeants. 

Words  of  Command.  See  Exercise  and  Manual. 
Signals  by  the  Drum,  made  ufe  of  in  exsrcifmg  of  the  Armyv 
injieadof  the  Word  of  Command,  viz. 

Signa/s  by  the  drum.  Operations. 


A Jhort  roll , 

AJDm, 
so  arms, 

The  march , 

The  quick  march, 

The  point  of  war, 
The  retreat, 

Drum  ceafing, 

Two  Jhort  rolls r 
The  dragoon  march > 
The  grenadier  march , 
The  troop, 

The  long  roll. 

The  grenadier  march . 
The  preparative , 

The  general 
Two  long  tolls, 


To  caution. 

To  perform  any  dtffindl  thing. 

To  form  the  line  or  battalion. 

To  advance,  except  when  intended' 
for  a  falute. 

To  advance  quick. 

To  march  and  charge. 

To  retreat. 

To  halt. 

To  perform  the  flank  firing. 

To  open  the  battalion. 

To  form  the  column. 

To  double  divifions. 

To  form  the  fquare. 

To  reduce  the  fquare  to  the  column* 
To  make  ready  and  fire. 

To  ceafe  firing.. 

To  bring  or  lodge  the  colours. 


WORK,  in  the  manege.  To  work  a  horfe,  is  to  exer~ 
cife  him  at  pace,  trot,  or  gallop,  and  ride  him  at  the  ma¬ 
nege.  To  work  a  horfe  upon  volts,  or  head  and  haunches 
in  or  between  two  heels,  is  to  paffage  him,  or  make  him  go> 
fidewife  upon  parallel  lines. 

To  Work,  in  lea-language,  is  to  direct  the  movements  of  a 
(hip,  by  adapting  the  fails  to  the  force  and  dire&ion  of  the 
wind.  See  Seamanship. 

Work,  Carpenters ,  Clock,.  Crown,  Field,  Fire,  Fret,  Gro - 
tefque,  Horn,  Mofaic.  See  the  feveral  articles,  together  with 
Fortification  and  Pyrotechney. 

Wo.RK-Houfe,  a  place  where  indigent,  vagrant,  and 
idle  people,  are  fet  to  work,  and  fupplied  with  food  and 

**"*•  Wort- 
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h'-ur15"  Work-houfes  are  of  two  kinds,  or  at  lead  are  employed  mentioned  by  Lord  Kame 
1  **  ,  for  two  different  purpofes.  Some  are  ufed  as  prifons  for 
vagrants  or  ftiirdy  beggars,  who  are  there  confined  and 
compelled  to  labour  for  the  benefit  of  the  fociety  which 
maintains  them  ;  whilft  others,  fometimes  called  poor-houfes , 
are  charitable  afyl urns  for  fuch  indigent  perfons  as  through 
age  or  infirmity  arc  unable  to  fupport  themfelves  by  their 
own  labour.  I  lie  former  kind  of  work  houfe,  wlier  .aider 
proper  management,  may  be  made  to  ferve  the  belt  of  pur¬ 
poses  ;  of  the  latter  we  are  acquainted  with  none  which  en¬ 
tirely  commands  our  approbation. 

do  make  confinement  in  a  work-houfe  operate  to  the  cor¬ 
rection  or  vagrants  and  diforderly  perfons  (and  if  it  produce 
nor  this  .effect  it  can  hardly  be  confidered  as  a  beneficial 
inftitution),  the  prifoners  fhould  be  Ihut  up  in  feparate  cells, 

*  and  compelled  to  labour  for  their  own  fubfifience.  A  crew 
of  thieves  and  vagabonds  affociating  with  each  other  is  a 
hell  upon  earth,  in  which  every  individual  is  hardened  in  his 
crimes  by  the  countenance  and  converfation  of  his  compa¬ 
nions  ;  and  wretches  who,  when  at  liberty,  clioofe  to  beg  or, 
fleal  rather  than  to  earn  a  comfortable  livelihood  by  honefl 
induftry,  will  fubmit  to  any  punifhment  which  a  humane 
overfeer  can  inflidr  rather  than  work  for  the  benefit  of 
others.  No  punifhment  indeed  will  compel  a  vagrant  to 
labour.  He  may  afTume  the  appearance  of  it,  but  he  will 
make  no  progrefs  ;  and  the  pretext  of  ficknefs  or  weaknefs 
is  ever  at  hand  for  an  excufe.  Hence  it  is  that  thieves  and 
ilrumpets  are  too  often  difmifled  from  work-houfes  and 
bridewells  ten  times  more  the  children  of  the  devil  than 
when  they  entered  them. 

To  remedy  thefe  evils,  we  can  think  of  no  better  method 
than  to  confine  each  prifoner  in  a  cell  by  himfelf,  and  to 
furnifh  him  daily  with  fuch  an  allowance  of  bread  and  wa¬ 
ter  as  may  preferve  him  from  immediate  death  ;  for  the  only 
compulfion  to  make  fuch  men  work  ferioufly  is  the  fear  of 
want,  and  the  only  way  to  reform  them  is  to  leave  them  to 
their  own  meditations  on  the  confequences  of  their  pafl 
conduct.  There  are  furely  very  few  perfons,  if  any,  whole 
averfion  from  labour  would  not  be  conquered  by  the  pinch- 
ings  of  hunger  and  the  certain  profped  of  perifhing  by 
famine  ;  and  it  is  to  be  hoped  that  there  are  not  many  fo 
totally  divefted  of  every  latent  principle  of  virtue  as  not  to 
be  brought  by  fuch  folitude  to  a  due  fenfe  of  their  former 
wickeduefs.  Should  one  or  two,  however,  be  occafionally 
found  lo  very  obdurate  as  to  fuffer  themfelves  to  perifh  rather 
than  work,  their  deaths  would  prove  a  falutary  beacon  ta 
others,  and  their  blood  would  be  on  their  own  heads  ;  for 
we  have  the  exprefs  command  of  St  Paul  himfelf,  that  “  if 
any  will  not  work,  neither  fhould  he  eat.” 

No  doubt  it  would  be  proper  that  the  meditations  of 
vagabonds  confined  in  a  work- houfe  fhould  be  direded  by 
the  private  admonitions  of  a  pious  and  intelligent  clergy- 
a  man  ;  but  it  is  not  every  clergyman  who  is  qualified  to  dif- 
charge  fuch  a  duty.  If  he  be  actuated  by  a  zeal  not  ac- 
coiding  to  knowledge,  or  if  he  have  not  with  equal  care 
iludied  human  nature  and  the  word  of  God,  his  admonitions 
will  be  more  likely  to  provoke  the  profane  ridicule  of  his 
auditor,  and  harden  him  in  his  wickednefs,  than  to  excite  in 
his  breaft  fuch  forrow  for  his  fins  as  fhall  “bring  forth 
fruits  meet  for  repentance.”  To  render  the  infitruftion 
of  thieves  and  vagrants  of  any  ufe,  it  muff  be  accurately 
adapted  to  the  caie  of  each  individual ;  and  however  excel¬ 
lent  it  may  be  in  itfelf,  it  will  not  be  liflencd  to  unlefs  of¬ 
fered  at  feafons  of  uncommon  ferioufnefs,  which  the  inftruc- 
tor  fhould  therefore  carefully  obferve. 

That  filch  wholefome  feverity  as  this  would  often  reform 
the  inhabitants  of  woik-houfes,  appears  extremely  probable 
/from  the  effeds  of  a  fimilar  treatment  of  common  prollitutes 
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°i  Mari  :  “  A  number  of  thofe  wretches  were  in  Edinburgh 
confined  in  a  houfe  of  corredion,  on  a  daily  allowance' of 
threepence,  of  which  part  was  embezzled  by  the  lervants  of 
l  e  houfe.  ^  Pinching  hunger  did  not  reform  their  manners; 
for  being  anfolutdy  idle,  they  encouraged  each  other  in  vice, 
waiting  impatiently  for  the  hour  of  deliverance.  Mr  Stir¬ 
ling  the  fuperintendant,  with  the  content- of  the  manflrates 
removed  them  to  a  clean  houfe ;  and  ir.ftead  of  money,  ap¬ 
pointed  tor  each  a  pound  of  oat-meal  daily,  with  felt 
water,  and  fire  for  cooking.  Relieved  now  from  cliftrefs, 
they  longed  for  comfort.  \\  hat  would  they  not  give  for 
milk  or  ale  ?  Work  (fays  he)  will  procure  vou  plenty.  To 
feme  who  offered  to  fpin,  he  gave  flax  and  wheels,  engaging 
to  pay  them  half  the  price  of  their  yarn,  retaining  the  other 
halt  for  the  materials  furnifhed.  The  fpinners  earned  about 
muepence  weekly  ;  a  comfortable  addition  to  what  they 
had  befoie.  I  he  red  undertook  to  Ipin,  one  after  another; 
and  before  the  end  of  the  firfl  quarter  they  were  all  of 
them  intent  upon  work.  It  was  a  branch  of  his  plan  to 
fet  tree  fuch..as  merited  that  favour  ;  and  fome  of  them  ap¬ 
peared  to  be  lo  thoroughly  reformed  as  to  be  in  no  danoer 
of  a  reUpfe.”  ° 

Work-houfes  eroded  as  charitable  afylums  appear  to"  us, 
m  every  view  that  we  can  take  of  them,  as  inflitutions  which 
can  ierve  no  good  purpofe.  Economy  is  the  great  motive  , 
which  inclines  people  to  this  mode  of  providing  for  the  poor. 

There  is  comparatively  but  a  very  fmall  number  of  mankind 
m  any  country  fo  aged  and  infirm  as  not  to  be  able  to  con¬ 
tribute,  in  fome  degree,  to  their  fubfifience  by  their  own 
labour  ;  and  in  fuch  houfes  it  is  thought  that  proper  work 
may .  be  provided  for  them,  fo  that  the  public  fhall  have 
nothing  to  give  in  charity  but  what  the  poor  are  abfolute- 
ly  unable  to  procure  for  themfelves.  It  is  imagined  like- 
wife,  that  numbers  colleded  at  a  common  table,  can  be 
maintained  at  leis  expence  than  in  feparate  houfes  $  and  foot 
foldiers  are  given  for  an  example,  who  could  not  live  on 
their  pay  if  they  did  net  mefs  together.  I3ut  the  cafes  arc 
not  parallel.  “  Soldiers  having  the  mangement  of  their 
pay,  can  club  for  a  bit  of  meat ;  but  as  the  inhabitants  of 
a  poor-houle  are  maintained  by  the  public,  the  fame  quan¬ 
tity  of  provifions  mufl  be  allotted  to  each.  The  confc- 
quence  is  what  might .  be  expeded  :  the  bulk  of  them  re- 
ferve  part  of  their  viduals  for  purchafmg  ale  or  fpirits.  It 
is  vain  to  exped  work  from  them  :  poor  wretches  void  of 
fhame  will  never  work  ferioufly,  where  the  profit  accrues  to 
the  public,  not  to  themfelves.  Hunger  is  the  only  effec¬ 
tual  means  for  compelling  fuch  perfons  to  work.*” 

The  poor,  therefore,  (hould  be  fupported  in  their  own  shnbl 
houfes  ;  and  to  fupport  them  properly,  the  firll;  thing  to  be 
done  is,  to  eflimatc  what  each  can  earn  by  his  own  labour ; 
for  as  far  only  as  that  falls  fliort  of  maintenance  is  there 
for  charity.  In  repairing  thofe  evils  which  fociety 
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did  notf  or  could  not  prevent,  it  'ought  to  be  careful  not 
to  counterad  the  wife  purpofes  of  nature,  nor  to  do 
more  than  to  give  the  poor  a  fair  chance  to  work  for 
themfelves.  The  prefent  diflrefs  mufl  be  relieved,  the  Tick 
and  the  aged  provided  for  ;  but  the  children  mufl  be  in- 
flrnded  ;  and  labour,  not  alms,  offered  to  thofe  who  have 
fome  ability  to  work,  however  fmall  that  ability  may  be, 
*1  hey  will  be  as  induflrious  as  poflible,  becaufe  they  work 
for  themfelves;  and  a  weekly  fum  of  charity  under  their  own 
management  will  turn  to  better  account  than  in  a  poor- 
lioufe  under  the  diredion  of  mercenaries.  Not  a  penny  of 
it  will  be  laid  out  on  fermented  liquors,  unlefs  perhaps  as  a 
medicine  in  ficknels.  Nor  does  fuch  low  fair  call  for 
pity  to  thofe  who  can  afford  no  better.  Ale  makes  no 
part  of  the  maintenance  of  thofe  who,  in  many  parts  of 

Scotland, 


W  o  R  [  887  ]  WO  Pc 


Work-  Scotland,  live  by  the  fwcat  of  their  brows ;  and  yet  the 
houfe.  perfon  who  fhould  banifh  all  from  a  charity  work*houfe, 
vy-ould  be  exclaimed  againft  as  hard-hearted,  and  even  void  of 
humanity. 

That  fuch  a  mode  of  fupporting  the  poor  in  their  own 
houfes  is  practicable,  will  hardly  admit  of  a  difpute  ;  for  it 
has  been  aCtually  put  in  praCtice  in  the  city  o(  Hamburgh 
ever  fince  the  year  1788.  At  that  period  fuck  revenues  as 
had  till  then  been  expended  in  alms  by  the  feveral  church¬ 
wardens,  and  thofe  of  which  the  adminiftration  had  been 
connected  with  the  work-lioufe,  were  united  under  one  ad- 
miniltration  with  fuch  turns  as  were  collected  from  private 
benevolence.  The  city  was  divided  into  fixty  diftriCts,  con¬ 
taining  each  an  equal  number  of  poor  ;  and  over  thefe  j8o 
overfeers  were  appointed.  ACtual  relief  was  the  firft  ob- 
jeCt ;  but  at  the  very  moment  that  this  provifion  was  fe- 
cu-'ed,  meafures  were  taken  to  prevent  any  man  from  re¬ 
ceiving  a  (hilling  which  he  could  have  been  able  to  earn  for 
himfdf.  Ey  methods,  which  our  limits  will  not  permit  us 
to  (late,  the  overfeers  were  able  to  make  a  calculation  tole¬ 
rably  exaCt  of  what  each  pauper  wanted  for  bare  fubfifteuce, 
in  adidtion  to  the  fruits  of  his  own  labour.  A  flax-yarn- 
fpinring  manufacture  was  eftablifhed,  in  which  the  yarn  is 
paid  for,  not  by  its  weight,  but  by  its  meafure.  The  clean 
flax  is  fold  to  the  poor  at  a  low  price,  and  a  certain  meafure 
of  yarn  again  bought  from  them  at  30  per  cent .  above  the 
ufual  price  ;  fo  that  the  overfeers  are  fure  that  all  the  yarn 
fpun  by  the  poor  will  be  brought  into  their  office.  Every 
pauper  brings  with  him  a  book  in  which  the  quantity  de¬ 
livered  is  carefully  noted  down,  which  furnifhes  the  overfeers 
with  a  continual  average  of  the  Hate  of  induftry  among  their 
poor. 

As  foon  as  this  inftitution  was  eftablifhed,  the  overfeers 
went  through  their  diftriCts,  and  afked,  in  all  fucli  manfions 
as  could  be  fuppofed  to  harbour  want,  if  the  inhabitants 
itood  in  need  of  fupport  ?  The  queftion  to  all  fuch  poor  as 
wiffied  for  relief,  and  were  able  to  fpin,  was,  Whether  they 
did  earn  by  their  work  is.  6d.  a- week  ?  for  experience  had 
taught  the  inhabitants  of  Hamburgh,  that  many  poor  live 
upon  that  fum  ;  and  they  knew  enough  of  their  poor  to 
fuppofe,  that  1  s.  6  d.  avowed  earning  was  equal  to  fome- 
thing  more.  If  the  anfwer  was  affirmative,  the  pauper  flood 
not  in  need  of  weekly  affiftance.  If  it  was  negative,  work 
was  given  him,  which,  by  being  paid  30  per  cent .  above  its 
value,  afforded  him  is.  6d.  a-week  eafily,  if  he  was  even  an 
indifferent  hand.  The  far  more  frequent  cafes  were  partial 
inability  by  age,  or  weaknefs,  or  want  of  (kill.  For  poor 
of  the  latter  defeription  a  fchool  wa3  opened,  and  in  three 
months  time  the  bufioefs  was  eafily  learnt.  During  that 
time,  the  pauper  got  firft  2  s.  a-week,  and  every  week  after¬ 
wards  2  d.  lefs,  till  in  the  twelfth  week  he  ?ot  nothing  at 
all  but  bis  earnings,  and  was  difmiffed,  with  a  wheel  and  a 
pound  of  ftax  gratis . 

The  quantity  of  work  which  difabled  poor  were  capable 
of  doing  in  a  week  was  eafily  and  accurately  afeertained 
by  a  week’s  trial  in  the  fpin ning- fchool.  The  refult  wa3 
produced  weekly  before  appointed  members  of  the  com¬ 
mittee,  and  the  fum  which  the  poor  could  earn  was  noted 
4o\vn  in  their  imall  books.  The  overfeer  was  dire&ed  to 
pay  them  weekly  what  their  earnings  fell  fhort  of  1  s.  6  d. 
in  every  fuch  week,  when  it  appeared  from  their  books 
that  they  had  earned  to  the  known  extent  of  their  abilities. 
From  that  moment  applications  became  lefs  frequent  ;  and 
the  committee  had  an  infallible  ftandard  for  diftinguiOiiug 
real  want :  for  whenever  the  pauper,  if  in  health  (if  not,  he 
was  peculiarly  provided  for),  had  not  earned  what  he  could, 
then  he  had  cither  been  lazy,  or  had  found  more  lucrative 


work  ;  in  either  cafe,  he  was  not  entitled  to  a  relief  for  that  Water- 
week,  whatever  he  might  be  for  the  following.  wor^s> 

This  mode  of  providing  for  the  poor,  which  attraCled  the  ^ 
notice  and  obtained  the  eulogium  of  the  minifter  in  the 
Britifh  houfe  of  commons,  has  for  fix  years  been  in  Ham¬ 
burgh  attended  with  the  happieft  confequences.  In  the 
flreets  of  that  city  a  beggar  is  rarely  to  be  feen,  whilft  thofe, 
who  (land  in  need  of  the  charitable  contributions  of  the 
rich,  are  much  more  comfortably,  as  well  as  at  much  lefs  ex¬ 
pence,  maintained  at  home,  with  their  children  about  them, 
than  they  could  be  in  work-houfes,  under  the  management 
of  mercenary  overfeers.  For  a  fuller  account  of  this  judi¬ 
cious  inditution,  we  muft  refer  the  reader  to  Vought’s  Ac¬ 
count  of  the  Management  of  the  Poor  in  Hamburgh ,  fince  the 
year  17^8,  in  a  letter  to  fome  friends  of  the  poor  in  Gr.  Britain . 

Water-WORKS.  Under  this  name  may  be  comprehend¬ 
ed  almoft  every  hydraulic  ftru&ure  or  contrivance  ;  fuch  as, 
canals,  conduits,  locks,  mills,  water-engines,  &c.  But  they 
may  be  conveniently  arranged  under  two  general  heads, 
ijl,  Work3  which  have  for  their  obje£l  the  conducing,  rai- 
fing,  or  otherwife  managing,  of  water;  and,  2 dly,  Works 
which  derive  their  efficacy  from  the  impulfe  or  other  a£lion 
of  water.  The  frfl  clafs  comprehends  the  methods  of  (im¬ 
ply  condu&ing  water  in  aquedudls  or  in  pipes  for  the  fup- 
ply  of  domeftic  confumption  or  the  working  of  machinery  : 

It  comprehends  alio  the  methods  of  procuring  the  fupplies 
neceffary  for  thefe  purpofes,  by  means  of  pumps,  water,  or 
fire  engines.  It  alfo  comprehends  the  fubfequent  manage¬ 
ment  of  the  water  thus  conduced,  whether  in  order  to  make 
the  proper  diftribution  of  it  according  to  the  demand,  or  to 
employ  it  for  the  purpofe  of  navigation,  by  lockage,  or 
other  contrivances. — And  in  the  profecution  of  thefe  things 
many  fubordinate  problems  will  occur,  in  which  pra&ice 
will  derive  great  advantages  from  a  fcientific  acquaintance 
with  the  fubje£l.  The  fecond  clafs  of  water- works  is  of 
much  greater  variety,  comprehending  almoft  every  kind  of 
hydraulic  machine  ;  and  would  of  itfelf  fill  volumes.  Many 
ot  thefe  have  already  occurred  in  various  articles  of  this 
Di&i.onary.  I11  deferibing  or  treating  them,  we  have  tacitly 
referred  the  difeuffion  of  their  general  principles,  in 
which  they  all  refemble  each  other,  to  fome  article  where 
they  could  be  taken  in  a  connected  body,  fufceptible  of  ge¬ 
neral  fcientific  difeuffion,  independent  of  the  circumftances 
which  of  neceffity  introduced  the  particular  modifications 
required  by  the  ufes  to  which  the  ftruclures  were  to  be  ap¬ 
plied.  That  part  of  the  prefent  article,  tliererore,  which 
embraces  thefe  common  principles,  will  chiefly  relate  to  the 
theory  of  water-mills,  or  rather  of  water-wheels ;  becaufe, 
when  the  neceffary  motion  is  given  to  the  axis  of  the  water¬ 
wheel,  this  maybe  fet  to  the  performance  of  any  tafk  what¬ 
ever. 

CLASS  I. 

I  ♦  Of  the  conducing  of  IV titer. 

This  is  undoubtedly  a  bufinefs"of  great  importance,  and 
makes  a  principal  part  of  the  pra£tice  of  the  civil  engineer  : 

It  is  alfo  a  bulinefs  foi  mperfe£lly  underftood,  that  we  be¬ 
lieve  that  very  few  engineers  can  venture  to  fay,  with 
tokrable  precifion,  what  will  be  the  quantity  of  water 
which  his  work  will  convey,  or  what  plan  and  dimenfions  of 
conduit  w  ill  convey  the  quantity  which  may  be  propofed. 

For  proof  of  this  we  (hall  only  refer  our  readers  to  the  fa£ta 
mentioned  in  the  article  Rivers,  n°  27,  Sec. 

In  that  article  we  have  given  a  fort  of  hiftory  of  the  pio- 
grefs  of  our  knowledge  in  hydraulics,  a  branch  of  mechani- 
cal  philofopliy  which  fieems  to  have  been  entirely  unknown 
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to  the  ancients.  Even  Archimedes,  the  author  ©f  almoft  all 
that  we  know  in  liydroftatics,feems  to  have  been  entirely  igno¬ 
rant  of  any  principles  by  which  he  could  determine  the  mo¬ 
tion  of  water.  The  mechanical  fcience  of  the  ancients  teems 
to  have  reached  no  farther  than  the  dodrine  of  equilibrium 
among  bodies  at  reft.  Guglielmini  firft  ventured  to  confider 
the  motion  of  water  in  open  canals  and  in  rivers.  Its  motion 
in  pipes  had  been  partially  confidered  in  detached  fcraps  by 
others,  but  not  (o  as  to  make  a  body  of  dodrine.  Sir  Ifaac 
Newton  firft  endeavoured  to  render  hydraulics  fufceptible 
of  mathematical  demonftration  :  But  his  fundamental  pro- 
pofttion  has  not  yet  been  freed  from  very  ferrous  objec¬ 
tions  ;  nor  have  the  attempts  of  his  fucceflors,  iuch  as  the 
Bernoulli's,  Euler,  D’Almbert,  and  others,  been  much  more 
fuccefsful :  fo  that  hydraulics  may  ftill  be  confidered  as  very 
im  per  Jed,  and  the  general  conclufions  which  we  are  ac- 
cuftomed  to  receive  as  fundamental  propofitions  are  not 
much  better  than  matters  of  obfervation,  little  fupported  by 
principle,  and  therefore  requiring  the  moil  fcrupulous  cau¬ 
tion  in  the  application  of  them  to  any  hitherto  untried  caie. 
When  experiments  are  multiplied  fo  as  to  include  as  great 
a  variety  of  cafes  as  poffible  ;  and  when  thefe  are  cleared  of 
extraneous  circumftances,  and  properly  arranged,  we  muft 
receive  the  conclufions  drawn  from  them  as  the  general  laws 
of  hydraulics.  The  experiments  of  the  Abbe  BofTut,  nar* 
rated  in  his  Hydrodynamique ,  are  of  the  greateft  value,  ha¬ 
ving  been  made  in  the  cafes  of  moft  general  frequency,  and 
being  made  with  great  care.  The  greateft  fervice,  however, 
has  been  done  by  the  chevalier  Buat,  who  faw  the  folly  of 
attempting  to  deduce  an  accurate  theory  from  any  princi¬ 
ples  that  wc  have  as  yet  learned,  and  the  neceflity  of  ad¬ 
hering  to  fuch  a  theory  as  could  be  deduced  from  experi¬ 
ment  alone,  independent  of  any  more  general  principles. 
Such  a  theory  muft  be  a  juft  one,  if  the  experiments  are 
really  general,  unaffe&ed  by  the  particular  circumftances  of 
the  cate,  and  if  the  claffes  of  experiment  are  fufficiently  com* 
prehenfive  to  include  all  the  cafes  which  occur  in  the  moft 
important  praaical  queftions.  Some  principle  was  necef- 
fary,  however,  for  conneaing  thefe  experiments.  The  fuf- 
fleiency  of  this  principle  was  not  eafily  ascertained.  M.Buat’s 
way  of  eflablifhing  this  was  judicious.  If  the  principle  is 
,  ill-founded,  the  refults  of  its  combination  in  cafes  of  aaual 
experiments  muft  be  irregular;  but  if  experiments,  feemfng- 
ly  very  unlike,  and  in  a  vaft  variety  of  difiimilar  cafes,  give 
a  train  of  refults  which  is  extremely  regular  and  confident, 
we  may  prefume  that  the  principle,  which  in  this  manner 
harmonizes  and  reconciles  things  fo  unlike,  is  founded  in 
the  nature  of  things  ;  and  if  this  principle  be  fuch  as  is 
agreeable  to  our  cleared  notions  of  the  internal  mechanifm 
of  the  motions  of  fluids,  our  prefumption  approaches  to 
convidion. 

Proceeding  in  this  way,  the  chevalier  Buat  has  colleded 
a  prodigious  number  of  fads,  comprehending  almoft  every 
cafe  of  the  motion  of  fluids.  He  firft;  claffed  them  accord¬ 
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ing  to  their  refemblance  in  fome  one  particular,  and  obfer. 
ved  the  differences  which  accompanied  their  differences  in 
other  circumftances;  and  by  confidering  what  could  pro-' 
duce  thefe  differences,  he  obtained  general  rules,  deduced 
from  fad,  by  which  thefe  differences  could  be  made  to  fall 
into  a  regular  feries;  He  then  arranged  all  the  experiments 
under  fome  other  circumftance  of  refemblance,  and  purfued 
the  fame  method;  and  by  following  this  out,  he  hasprodu- 
ced  a  general  proportion,  which  applies  to  the  whole  of  this 
numerous  lift  of  experiments  with  a  precifion  far  exceeding 
our  utmoft  hopes.  This  proportion  is  contained  in  nQ  59. 
of  the  article  Rivers,  and  is  there  offered  as  one  of  the 
moft  valuable  refults  of  modern  fcience. 

We  muft,  however,  obferve,  that  of  this  lift  of  experiments 
there  is  a  very  large  clafs,  which  is  not  dired,  but  requires 
a  good  deal  of  refledion  to  enable  us  to  draw  a  confident 
conclufion  ;  and  this  is  in  cafes  which  are  very  frequent 
and  important,  viz.  where  the  declivity  is  exceedingly 
fmall,  as  in  open  canals  and  rivers.  The  experiments  were 
of  the  following  forms  :  Two  large  cifterns  were  made  to 
communicate  with  each  other  by  means  of  a  pipe.  The 
furfaces  of  the  water  in  thefe  cifterns  were  made  to  differ 
only  by  a  fmall  fradion  of  an  inch  :  and  it  is  fuppofed 
that  the  motion  in  the  communicating  pipe  will  be  the 
fame  as  in  a  very  long  pipe,  or  an  open  canal,  having 
this  very  minute  declivity.  We  have  no  difficulty  in  admit¬ 
ting  the  conclufion;  but  we  have  feen  it  contefted,  and 
it  is  by  no  means  intuitive.  Wc  had  hopes  that  ere 
now  this  important  cafe  would  have  been  determined  by 
dired  experiments,  which  the  writer  of  this  article  was  com- 
miflioned  to  make  by  the  Board  for  Encouraging  Improve¬ 
ments  and  Manufadures  in  Scotland  :  But  this  has  been 
prevented  hitherto  by  his  want  of  health  ;  and  we  cannot 
exped  that  it  will  be  accomplifhed  before  the  clofe  of  this 
Work.  This,  however,  need  not  occafion  any  hefitation  in 
the  adoption  of  M.  Buat’s  general  propofition;  becaufe  the 
experiments  which  we  are  now  criticifmg  fall  in  precifely 
with  the  general  train  of  the  reft,  and  fhow  no  general  devi¬ 
ation  which  would  indicate  a  fallacy  in  principle. 

We  apprehend  it  to  be  quite  unneceffary  to  add  much  to 
what  has  been  already  delivered  on  the  motion  ©f  waters  in 
an  open  canal.  Their  general  progrejfive  motion,  and  conse¬ 
quently  the  quantity  delivered  by  an  aquedud  of  any  flope 
and  dimen fion,  are  fufficiently  determined  ;  and  all  that  is 
wanted  is  the  tables  which  we  promifed  in  n°  65.  of  the  ar¬ 
ticle  Rivers,  by  which  any  perfon  who  underftands  com¬ 
mon  arithmetic  may,  in  five  minutes  time  or  lefs,  compute 
the  quantity  of  water  which  will  be  delivered  by  the  aque¬ 
dud,  canal,  conduit,  or  pipe  ;  for  the  theorem  in  n°  59.  of 
this  article  applies  to  them  all  without  diftindion.  Wc 
therefore  take  this  opportunity  of  inferring  thefe  tables, 
which  have  been  computed  on  purpofe  for  this  Work  with, 
great  labour. 
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Table  I.  Logarithms  of  the  Values  of  the  Numerator  of  the  Frafiion — —  for  every  V dine  of  the  Hydraulic 

a/  s — Lv7+i>6 

mean  Depths.:  Alfo  the  Values  of  0,3  ( y' d — o,  1 ). 
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Ta»lb  I*  eonfids  of  three  columns. ^Column  1.  entitled  d, 
contains  the  hydraulic  mean  depths  of  any  conduit  in  inches. 
This  is  fet  down  for  every  10th  of  an  inch  in  the  firfi  10 
inches,  that  the  anfwers  may  be  more  accurately  obtained 
for  pipes,  the  mean  depth  of  which  feldom  exceeds  three  or 
four  inches.  The  column  is  continued  to  100  inches,  which 
is  fully  equal  to  the  hydraulic  mean  depth  of  any  canal. 

Column  2.  contains  the  logarithms  of  the  values  of 
*/d-r-Q,  1,  multiplied  by  307  ;  that  13,  the  logarithm  of 

307  UA/_iM)  .B  6s> 
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Brought  over  4*3739+ 
Subtraft  the  log.  <?f  1034  *  2*OI43  1 

Remains  the  log.  of  228,8  pints  -  .  2*3S943 

Example  2.  The  canal  mentioned  in  the  article  Rivers, 
n°  63.  was  18  feet  broad  at  the  inrface,  and  7  feet  at  the 
bottom.  It  was  4  feet  deep,  and  had  a  declivity  of  4  inches 
in  a  mile.  J Query,  The  mean  velocity? 

1.  The  flant  fide  of  the  canal,  correfponding  to  4  feet 
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the  numerator  of  the  fradtiom  — . — 

s  — -Lyi+ijO 

of  the  article  Rivers. 

Column  3.  contains  the  products  of  the  values  of  */ d — 0,1 
'multiplied  by  0,3. 

Table  II.  confifts  of  two  columns. — Column  t.  entitled 
s,  contains  the  denominator  of  the  fradtion  exprelfing  the 
(lope  or  declivity  of  any  pipe  or  canal ;  that  is,  the  quo¬ 
tient  of  its  length  divided  by  the  elevation  of  one  extremity 
above  the  other.  Thus,  if  a  canal  of  one  mile  in  length  be 
three  feet  higher  at  one  end  than  the  other,  then  s  is 
5280 

3,= 17 

Column  2.  contains  the  logarithms  of  the  denominators 
of  the  above  mentioned  fradtion,  or  of  the  different  values  of 
the  quantity  \/~s —  L  ^T+7J>. 

Thefe  quantities  were  computed  true  to  the  third  deci¬ 
mal  place.  Notwithftanding  this,  the  laft  figure  in  about 
a  dozen  of  the  firfi  logarithms  of  each  fable  is  not  abfo- 
lutely  certain  to  the  nearefl  unit.  But  this  cannot  produce 
an  error  of  1  in  100, coo.  ' 

Examples  of  the  Ufe  of  thefe  Tables. 

Example  1.  Water  is  brought  into  the  city  ef  Edin¬ 
burgh  in  feveral  mains.  One  of  thefe  is  a  pipe  of  live  inches 
diameter.  The  length  of  the  pipe  is  14,637  feet  ;  and  the 
refervoir  at  Comiflon  is  44  feet  higher  than  the  reftrvoir 
into  which  it  delivers  the  water  on  the  Cafile  ITilL  Query, 
The  number  of  Scotch  pints  which  this  pipe  fhould  deliver 
in  a  minute  ? 

1.  We  have  dzz^,  zz  1,25  inches.  The  logarithm*  cor¬ 
refponding  to  this  d ,  being  nearly  the  mean  between  the 
logarithms  correfponding  to  1,2  and  1,3,  is  2.49472. 

14637 

2.  We  have  s  zz  — — or  332,7.  The  logarithm  cor¬ 
refponding  to  this  in  'Fable  II.  is  had  by  taking  propor¬ 
tional  parts  for  the  difference  between  the  logarithms  for 
t  2=  3  30  and  s  zz  340,  and  is  1^3533. 

3.  From  2.49472 
Take  1.18533 

Remains  1.30939,  the  logarithm  of  20,385  inches. 

4.  In  column  3.  of  Fable  I.  oppofite  to  d  zz  1,2  and  dzz 
1,3  are  0,3  and  0,31,  of  which  the  mean  is  0,305  inches, 
the  correction  for  vifeidity. 

5.  Therefore  the  velocity  in  inches  per  fecond  is  20,385 
—  0,305,  or  20,08. 

6.  To  obtain  the  Scotch  pints  per  minute  (each  contain¬ 
ing  103,4  cubic  inches),  multiply  the  velocity  by  60,  and 
this  product  by  f,  and  this  by  0,7854  (the  area  of  a 
circle  vvhofe  diameter  is  1),  and  divide  by  103,4.  Or,  by 
logarithms, 


deep  and  5f-  projection,  is  6,8  feet  5  therefore  the  border 
touched  by  the  water  is  6,8 +  7 +6,8,  zz  20,6.  lhe 
’8  +  7 

area  is  4  X  — ; — ,  =s  50  fquare  feet. 


Therefore  d  zz 


2,427  feet,  or  29,124  inches.  The  logarithm 


Add  the  log.  of  20,08 
log.  of  60"  • 
log.  of  5*  or  25 
log.  of  0,7.854 


Carry  over 


1.3027$ 

1.77815 

2-39794 

9-895P9 

4-37394 


J2. 

20,6’ 

correfponding  to  this  in  Table  I.  is  3.21113,  and  the  cor¬ 
rection  for  vifeidity  from  the  third  column  of  the  fame 
Table  is  1,58. 

2.  The  flope  is  one-third  of  a  foot  in  a  mile,  or  one  foot 
in  three  miles.  Therefore  s  is  15,840.  The  logarithm  cor- 
refponding  to  this  is  2.08280. 

3.  From  3‘2IH3 

SubtraCi  2.08280 

Remains  1.12833  =  log.  of  13,438  inches. 

SubtraCi  for  vifeidity  -  1.58 

Velocity  per  fecond  -  11,858 

This  velocity  is  confiderably  frnaller  than  what  was  ob- 
ferved  by  Mr  Watt.  And  indeed  we.obferve,  that  in  the 
very  fmall  declivities  of  rivers  and  canaU,  the  formula  is  a 
little  different.  We  have  made  'feveral  comparifons  with  a 
formula  which  is  effentially  the  fame  with  Buat’s,  and  comes 
nearer  in  thefe  cafes.  Jnitead  of  taking  the  hyperbolic  lo¬ 
garithm  of  a/s  +  1 ,6,  multiply  its  common  logarithm  by 
2J,  or  multiply  it  by  9,  and  divide  the  produd  by  4  ;  and 
this  procefs  is  vaftly  eafier  than  taking,  the  hyperbolic  lo¬ 
garithm. 

We  have  not,  however,  prefumed  to  calculate  tables 
on  the  authority  of  our  own  obfervations,  thinking  too  re- 
fpeCtfully  of  this  gentleman’s  labours  and  obfervations. 
But  this  fubjeCt  will,  ere  long,  be  fully  eftablifhed  on  a  ie- 
ries  of  obfervations  on  canals  of  various  dimenliens  and  de¬ 
clivities,  made  by  feveral  eminent  engineers  during  the  exe¬ 
cution  of  them.  Fortunately  Mr  Buat’s  formula  is  chiefly 
founded  on  obfervations  on  fmall  canals  ;  and  is  therefore 
molt  accurate  in  fuch  woj&^T where  it  is  molt  neceffary,  viz. 
in  mill  courfes,  and  other  derivations  tor  working  machi* 
nery. 

We  now  proceed  to  take  notice  of  a  few  circumdances 
which  defence  attention,  in  the  conft ruCtion  of  canals,  in  ad¬ 
dition  to  thofe  delivered  in  the  article  Rivers. 

When  a  canal  or  aqueduct  is  brought  off  from  a  baton  or 
larger  dream,  it  ought  always  to  be  widened  at  the  entry, 
if  it  is  intended  for  drawing  off  a  continued  ftream  of  wa¬ 
ter:  For  fuch  a  canal  has  a  Hope,  without  which  it  can  have 
no  current.  Suppofe  it  filled  to  a  dead  level  to  the  farther 
end.  Take  away  the  bar,  and  the  water  immediately  be¬ 
gins  to  flow  off  at  that  end.  But  it  is  fome  time  before  any 
motion  is  perceived  at  the  head  of  the  canal,  during  all 
which  time  the  motion  of  the  water  is  augmenting  in  every 
part  of  the  canal  ;  confequently' the  flope  is  inereafing  in 
every  part>  this  being  the  iole  caufe  of  its  dream.  When 
the  water  at  the  entry  begins  to  move,  the;  flope  is  feared^ 
feniible  there  ;  but  it  fenfibly  deepens  every  moment  with 
the  increafe  of  velocity,  which*  at  bd  attains  its  maximum 
relative  t6  the  flope  and  dimerifions  of  the  whole  canal ;  and 
this  regulates  the  depth  of  water  in  every  point  down  the 
ftream.  When  all  has  attained  a  date  of-  permanency,  the 
flope  at  the  egtry  remains  much  greater  than  in  any  othee 
5  U  2  part 
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part  of  the  canal :  for  this  flope  mud  be  fuch  as  will  pro- 


Ha  te 
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J  duce  a  velocity  fufficient  for  fupplying  its  train. 

And  it  mud  be  remembered,  that  the  velocity  which 
mull  he  produced  greatly  exceeds  the  rpean  velocity  corre- 
iponding  to  the  train  of  the  canal.  Suppofe  that  this  is 
25  inches.  There  mild  be  a  velocity  of  30  inches  at  the 
furface,  as  appears  by  the  Table  in  the  article  Rivers, 
rT  80.  This  mud  -be  produced  by  a  real  fall  at  the  en- 
try. 

In  every  other  part  the  dope  is  fufficient,  if  it  merely 
ferves  to  give  the  water  (already  in  motion)  force  enough 
for  overcoming  the  fri&ion  and  other  refidances.  •  But  at 
the  entry  the  water  is  dagnant,  if  in  a  bafon,  or  it  is  mo- 
vtng  pad  laterally,  if  the  aqueduct  is  derived  from  a  river; 
and,  haying  no  velocity  whatever  in  the  dire&ion  of  the  ca¬ 
nal,  it  mud  derive  it  from  its  flope.  The  water  therefore 
which  has  acquired  a  permanent  form  in  fuch  an  aquediuft, 
mud  neccflarily  take  that  form  which  exa&ly  performs  the 
offices  requifite  in  its  different  portions.  The  furface  re¬ 
mains  horizontal  in  the  bafon,  as  at  KC  (.fig.  1.),  till  it 
comes  near  the  entry  of  the  canal  A  B,  and  there  it  acquires 
the  form  of  an  undulated  curve  CDE  ;  and  then  the  furface 
acquires  an  uniform  flope  EF,  in  the  lower  part  of  the  ca- 
ral,  where  the  water*  is  in  train. 

If  this  is  a  drain,  the  difeharge  is  much  lefs  than  might 
be  produced  by  the  fame  bed  if  this  hidden  flope  could  be 
avoided.  If  it  is  to  be  navigated,  having  only  a  very  gentle 
flope  . m  its  whole  lengthy  this  fudden  dope  is  a  very  great 
imperfection,  both  by  dimimfhing  the  depth  of  water,  which 
might  otherwife  be.  obtained'  along  the  Canal,  and  by  renl 
dering  the  paffage  of  boats  into  the  bafon  very  difficult,  and 
the  coming  out  very  hazardous. 

All  this  may  be  avoided,  and  the  velocity  at  the  entry 
may  be  kept  equal  to  that  which  forms  the  train  of  the  ca¬ 
nal,  by  the  Ample  procefs  of  enlarging  the  entry.  Suppofe 
that  the  water  could  accelerate  along'  the  flope$  of  the 
canal*  as  a  heavy  body  would  do  on  a  finely  polifli^d  plane. 
Jt  we  now  make  the  width  of  the  entry  in  its-  different  parts 
inverfely  proportional  to  the  fictitious  velocities  in  t hole 
parts,  it  is  plain  that  the  flope  of  the  furface  will  be  made 
parallel  to  that  of  the  canal  which  is  in  train.  This,  will 
require  a  form  fomewhat  like  a  JdcII  or  fpeaking- trumpet, 
as  may  eafily  be  fhown  by  mathematical.  difcufjion.  It 
would,  however,  be  fo  much  evafated  at  the  bafon. as  to  oc- 
cupy  much  room,  and  it  would  be  very  expend ve  to  make 
fuch  an  excavation.  But  we  may,  ?7t  a  very  moderate  ex¬ 
pence  of  money  and  room,  make  the  increafe  of  velocity  at 
the  entry  almoff  infallible.  This  fhould  always  be  done, 
and  it  is  not  all.  expence:  for  if  it  be  not  donej  the  water 
will  undermine  the  banks  on  each  fide,  becanfe  it  is  moving 
very  fwiftly,  and  will  make  an  excavation  for  itfelf,  leaving 
all,  the  mud  in  the  canal  bt*low.  We  may  obferve  this  en¬ 
largement  at  the  entry  of  all  natural  derivations  from  a  ba¬ 
fon  or  lake.^  It  is  a  very  inftruCtive  ^experiment,  to  fill  up 
this  enlargement,  continuing  the  parallel  Tides  of  the  drain 
quite  to  the  fide  of  the  lake.  We  fhall  immediately  obferve 
the  water  grow  .lhallower  in  the  drain,  and  its  performance 
will  diminifh.  Suppofing  the  ditch  carried  on  with  parallel 
fjdes  quite  to  the  fide  of  the  bafon,  if  we  build  two  walls 
pr  dykes  from  the  extremities  of  thqfe  Tides,  bending  ont- 
rards  with  a  proper  curvature  (and  this  will, often  be  left 
coflly  than,  widening  the  drain),  the  difeharge  will  be  great¬ 
ly  increafed.  We  have  feen  inftances  where  it  was  nearly 
doubled. 

4  -  The  enlargement  at  the  mouths  of  rivers  is  generally  owr 
i*g  to  the  fame  caufe.  The  tide  of  flood  up  the  river  pro¬ 
duces  a  fuperficial  flope  oppofite  to  that  of  the  river,  and 
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this  widens  t’ne  month.  This  is  moil  remarkable  when  the 
tides  are  high,  and  the  river  has  little  Hope. 

After  this  great  fall  at  the  entry  of  a  canal,  in  which  all 
the  filaments  are  much  accelerated,  and  the  inferior  ones 
mod. of  au,  things  take  a  contrary  turn.  The  water,  by 
rubbing  on  the  bottom  and  the  fides,  is  retarded:  and  there- 
fore  the  fe&ion  muft,  from  being  (hallow,  become  a  bale 
deeper,  and  the  furface  will  be  convex  for  fome  diilanee 
till  all  comes  into  train.  When  this  is  eilablifhed,  the 
filaments  nearefl  the  bottom  and  fide  are  movin  g  flowed, 
and  the  furface  (in  the  middle  efpecially)  retains  the  preat- 
ell  velocity,  gliding  over  the  reft.  The  velocity  in  the 
canal,  and  the  depth  of, the  fe&ion,  adjuft  themleives  in  fuch 
a  manner  that  the  diffeience  between  the  furface  of  the  ba¬ 
fon  and  the  furface  of  the  uniform  fe&ion  of  the  canal  cor- 
refponds  exactly  to  the  velocity.  Thus,  if  this  be  obferved 
to  be  two  feet  in  a  fecond,  the  difference  of  height  will  be 
Tg-ths  of  an  inch. 

All  the  pradical  queffions  that  are  of  confidcrable  impor¬ 
tance  refpe&ing  the  motion  of  water  in  aqueduds,  may  be 
ealily,  though  not  elegantly,  foived  by  means  oFthe  tables, 

But  it  is  to  be  remembered,  that  tliefe  tables  relate  only 
to  uniform  motion,  that,  is,  to  water  that  is  in  train, 
and  where  the  velocity  differs  no  change  by  lengthening  the 
conduit,  provided  the  flope  remain  the  fame.  It  is  much 
more  difficult  to  determine  what  will  be  the  velocity,  &c. 
in  a  carrahof  which  nothing  is  given  but  the  form,  and  Hope, 
and  depth  ot  the  entry,  without  faying  how  deep  the  water 
runs  m  it.  And  it  is  here  that  the  common  dottrines  of 
hydraulics  are  moff  in  fault,  and  unable  to  teach  us  how 
deep  the  water  will  run  in  a  canal,  though  the  depth  of  the 
bafon  at  the  entry  be  perfectly  known.  Between  the 
part  of  the  canal  which  is  in  train  and  the  bafon,  there  is  an 
interval  where  the  water  is  in  a  date  of  acceleration,  and  is 
afterwards  retarded.  ? 

The  determination  of  the  motions  in  this  interval:  is  ex¬ 
ceedingly  difficult,  even  in  a  re&angular  canal.  It  was  one 
great  aim  of  Mr  Buat’s  experiments  to  afeertaiu  this  by 
meafuring  accurately  thedepthof  the  water.  But  he  found 
that  when  the  flope  was  bat  a  very  few  inches  in  the  whole 
length  of  his  canal,  it  was  not  in  train  for  want  of  preater 
length;  and  when  the  flope  was  fliil  lefs,  the  fmall  fractions 
of  an  inch,  by  which  lie, was  to. judge  of  the  variationi  of 
depth,  coulci  not  be  meafuredjwith  fufflcient  accuracy.  It 
would  be  a  mod  defirable  point  to  determine  the  length  of 
a  canal*  whofe  flope  and  other  dimenfions  are  given,  which 
will  bring  it  into  train;  and  what  is  the  ratio  which  will 
then  obtain  between  the  depth  at  the  entry  and  the  depth 
which  will  be  maintained.  Till  this  be  done,  the  engineer 
cannot  afeertain  by  a  direbb  procefs  what  quantity  of  water 
will  be  drawn  off  from  a  refervoir  by  a  given  canal.  But  as 
yet  this  is  out  of  our  reach.  Experiments,  however,  are  in 
view  which  will  promote  the  inveffigation. 

But  this  and  fimilar  queffions  are  of  fuch  importance, 
that  we  cannot  be  faid  to  have  improved  hydraulics,  unleft 
we  can  give  a  tolerably  precife  anfwer.  This  we  can  do 
by  a  fort  of  retrograde  procefs,  proceeding  on  the  princi¬ 
ples  of  uniform  motion  eftablifhed  by  the  Chevalier  Buat. 
We  may  fuppofe  a  train  maintained  in  the  canal,  and  then 
examine  whether  this  train  can  be  produced  by  any  fall  that 
is  poffible  at  the  entry.  If  it  can,  we  may  be  certain  that 
it  is  fo  produced,  and  our  problem  is  foived. 

We  fhall  now  point  out  the  methods  of  anfwering  fome 
chief  queffions  of  this  kind, 

Quejl.  1.  Given  the  flope  /  and  the  breadth  nv  of  ^  ca¬ 
nal,  and  the  height  H  of  the  furface  of  the  water  in  the 
bafon  above  the  bottom  of  the  entry,  to  find  the  depth  h 

T .  ^  »  '•  '  and 
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xn^  anJ  velocity  V  of  the  ftream,  and  the  quantity  of  water 

works  Q  which  is  difeharged  ? 

' L’he  chief  difficulty  is  to  find  the  depth  of  the  dream 
where  it  is  in  train.  For  this  end,  we  may  fimplify  the  hy¬ 
draulic  theorem  of  uniform  motion  in  nJ  59.  of  the  article 

River  ;  making  V  =  where  g  is  the  velocity  (in 

v  o 

inches)  acquired  in  a  fecond  by  falling,  d  is  the  hydraulic 
mean  depth,  and  \/S  hands  for  y'S  —  \  ,  V S-f-i>6.  N  is 
a  number  to  be  fixed  by  expeiiment  (fee  River,  nQ  53*) 
depending  on  the  contraction  or  obftrnclion  fuftained  at  the 
entry  of  the  canal,  and  it  may  in  mod  common  cafes  be  ta¬ 
ken  —  244;  fo  that  a/N#  may  be  fomevvhat  left  than 
30.7.  To  find  it,  we  may  begin  by  taking  for  our  depth 
of  dream  a  quantity  b,  fornewhat  fmaller  than  H  the  height 
of  the  furface  of  the  bafon  above  the  bottom  of  the  cannl. 
With  this  depth,  and  the  known  width  vu  of  the  canal,  we 
can  find  the  hydraulic  depth  d  (River,  n°  4B ) -  ihen  with 

\/  Isf ,r  cl 

yfd  and  the  (lope  find  V  by  theTable:  make  this  V=  — 

V  a/S 

This  gives  a/N g  ~  •  Tills  value  of  N^  is  fuffici- 

ently  exaCt  ;  for  a  fmall  error  of  depth  haidly  affeCts  the 
hydraulic  mean  depth. 

After  this  preparation,  the  expreflion  of  the  mean  velo- 

/'  w  h 
*z 


a/S 
N* 

which  will  produce  this  velocity  is 


!L  (  ‘wIff  ) 

j  S  \w  -f-  2  h) 


s=H  —  h .  Hence  we  deduce  hz 
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HrH:  h\  and  h  will  be  exceedingly  near  the  truth.  The 
reafon  is  obvious. 

Quejt.  2.  Given  the  difeharge  (or  quantity  to  be  fumiih. 
ed  in  a  fecond)  the  height  H  of  the  bafon  above  the 
bottom  of  the  canal,  and  the  dope,  to  find  the  dimenfionar 
of  the  canal  ? 

Let  -v  and  y  be  the  depth  and  mean  width.  It  is  plain 
that  the  equation  ^7'—  a/KT—  x  will  give  a  value 

of  y  in  terms  of  *.  Compare  this  with  jhe  value  or  y  oh- 
fL=  Tbia 

*  V  ys  V 


city  in  the  canal  will  be  ^  -f  2  b.  The  height 


Now  (7  it  — 


this  is  the  flope  at  the  entry  of  the  canal  which  produces 
the  velocity  that  is  afterwards  maintained  againft  the  ob- 
ftru&tons  by  the  flope  of  the  canal.  It  is  therefoie 


h  (</</- 

bic  feet 


•o,t) 


Water¬ 

works. 
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If  there  be 


tained  from  the  equation  ^  ^  v  y  +  ~  .x 

will  give  an  equation  containing  only  x  and  known  quan 
titiesl  But  it  will  be  very  complicate4.,  and  we  muffc 
have  recoin  fe  to  an  approximation.  This  will  be  beft  un^» 
det flood  in  the  form  of  an  example. 

Suppofe  the  depth  at  the  entry  to  be  18  inches,  and  , 
the  flope  Let  1200  cublc  feet  water  Ptr  mi’ 

nute  be  the  quantity  of  water  to.  be  drawn  off,  for  work¬ 
ing  machinery  or  any  ether  purpofe  ;  and  let  the  canal  ba 
fuppoied  of  the  beft  form,  recommended  ia  n°69*  °l  the  ar¬ 
ticle  River,  where  the  bafe  of  the  Hoping  tide  is  -^ds  of 
the  height. 

V  4 

The  flighted  confidcration  will  fhow  115  that  if  —  be 

taken  for  the  height  producing  the  velocity,  ft  cannot  ex¬ 
ceed  3  inches,  nor  be  lefs  than  1.  Suppofe  it  —  2,  and 
therefore  the  depth  of  the  ftream  in  the  canal  to  be  16 
inches ;  fiud  the  mean  width  of  the  canal  by  the  equation 

CL _ # 

/3°7  :  \,  in  which  Q  is  20  cu* 

Ls  “  0,3 / 

(the  60th  part  of  1200),  \/S  is  =  28,153^ 
zz:  */iooo  —  La/  1000+  i,6,  and  h  =  16.  This  gives 
w  zz  5,52  feet.  The  fe&ion  n  z=z  7,36  feet,  and  V  =2 
32,6  inches.  This  requires  a  fall  of  1,5  2  inches  inftead  cf 
2  inches.  Take  this  from  18,  and  there  remains  16,48, 
which  we  fhall  find  not  to  differ  To  th  of  an  inch  from  the 
exa6t  depth  which  the  water  will  acquire  and  maintain. 
We  may  therefore  be  fatfsfied  with  affirming  5,36  feet  as 
the  mean  width,  and  3,53  feet  for  the  width,  at  the  bot¬ 
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no  contradion  at  the  entry, g  zz  G  and 

Having  thus  obtained  the  depth  h  of  the  ftream,  wc 
obtain  the  quantity  o1  water  by  combining  this  with  the 
width  <w  and  the  velocity  V. 

But  as  this  was  but  an  approximation,  it  is  neceflary  to 
examine  whether  the  velocity  V  be  poffible.  1  his  is  very 
eafy.  It  muft  be  produced  by  the  fall  H  —  h .  We  thall 
have  no  occafion  for  any  correction  of  our  fir  ft  affiimption, 
if  h  has  not  been  extravagantly  erroneous,  became  a  fmall 
miftake  in  h  produces  almoft  the  fame  variation  in  d.  I  he 
teft  of  accuracy,  however,  is,  that  h ,  together  with  the 
height  which  will  produce  the  velocity  V,  muft  make  up 
the  whole  height  H.  AiTuming  b  too  frrall  leaves  H  — h 
too  great,  and  will  give  a  fmall  velocity  V,  which  requires  a 
final!  value  of  FI —  b .  The  error  of  H — •  $  therefore  is 
always  greater  than  the  error  we  have  committed  in  our 
firft  aftumption.  Therefore  when  this  error  of  H  —  h  is 
but  a  trifle,  fuch  as  onedourth  of  an  inch,  we  may  reft  fa- 
tisfied  with  our  anfwer. 

Perhaps  the  eafieft  procefs  may  be  the  following  :  Sup- 
pole  the  whole  ftream  in  train  to  have  the  depth  H.  The 
velocity  V  obtained  for  this  depth  and  flope  by  the  Table 
requires  a  certain  productive  height  u .  Make  y  H  -J'  u  : 


tom. 

This  approximation  proceeds  on  this  confideration,  that 
when  the  width  diminifhes  by  a  fmall  quantity,  and  in  the 
fame  proportion  that  the  depth  increales,  the  hydraulic  mean 
depth  remains  the  fame,  and  therefore  the  velocity  alfo  re¬ 
mains,  and  the  quantity  difeharged  changes  in  the  exa& 
proportion  of  the  feCtion-  Any  minute  error  which  may 
re  full  from  this  fuppofition,  may  be  corredled  by  increafing 
the  fall  producing  the  velocity  in  tire  proportion  of  the  firft 
hydraulic  mean  depth  to  the  mean  depth  correfponding  to 
the  new  dimenfions  found  for  the  canal;  It  will  now 
become  1,33,  and  V  will  be  32,72,  and  the  depth  will 
be  16,47.  The  quantity  difeharged  being  divided  by  Vt 
will  give  the  le&ion  —  7,335  feet,  from  which,  and  the  new 
depth,  we  obtain  5,344  for  the  width* 

This  and  the  foregoing  are  the  moft  common  quefliona 
propofed  to  an  engineer.  We  afferted  with  fome  confidence 
that  few  of  the  pvofefiion  are  able  to  anfwer  them  with  to¬ 
lerable  precifion.  We  cannot  offend  the  profeflional  gentle¬ 
men  by  this,  when  we  inform  them,  that  the  Academy  o!*  Sci¬ 
ences  at  Paris  were  occupied  dining  feverai  months*  with  an 
examination  of  a  plan  propofed  by  M.  Parcieux,  for  bring¬ 
ing  the  waters  of  the  Yvette  into  Paris ;  and  after  the  moft 
mature  confideration,1  gave  in  a  report  of  the  quantity  cf 
a  water 
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wars?  which  M.  De  Parcieux's  aquedufl  ;.v.y,  011u 

,  that  their  report  has  been  found  erroneous  in  the  proportion 
of  at  leatt  2  to  5  :  For  the  waters  have  been  brought  in, 
and  exceed  the  report  in  this  proportion.  Indeed  long  af¬ 
ter  the  giving  in  the  report,  M.  Perronet,  the  rnoft  celebra¬ 
ted  engineer  in  France,  affirmed  that  the  dimenfions  oropo- 
led  were  much  greater  than  were  nccefiaiy,  and  laid,  that 
an  aquedufl  of  5^  feet  wide,  and  3^-  deep,  with  a  Hope  of 
45  inches  in  a  thoufand  fathoms,  would  have  a  velocity  of 
I  2  or  [3  inches  per  fecond,  which  would  bring  in  all  the 
water,  furnifhed  by  the  propofed  fources.  The  great  di¬ 
minution  of  expence  occafzoned  by  the  alteration  encoura¬ 
ged  the  community  to  undertake  the  work.  It  was  accor¬ 
dingly  begun,  and  a  part  executed.  'Fhc  water  was  found 
to  run  with  a  velocity  of  near  19  inches  when  it  was  3- 
feet  deep.  .  M.  Perronet  founded  his  computation  on  his 
own  experience  alone,  acknowledging  that  lie  had  no  theory 
to  inftrudt  him.  The  work  was  carried  no  farther,  it  be¬ 
ing  found  that  the  city  could  be  fnpplied  at  a  much  fmaller 
expence  by  Iteam- engines  e reded  by  Boulton  and  Watt. 
But  the  fads  which  occurred  in  the  partial  execution  of  the 
aquedud  are  very  valuable.  If  M.  Perronet’s  aquedud  be 
examined  by  our  general  formula,  j-  will  be  found  =: 

T’ 


and  (I. —  18,72,  from  which  we  deduce  the  velocity  zzz.  18 
agreeing  with  the  obfervation  with  aftonifoing  precifion. 

ihe  experiments  at  Turin  by  Michaelotti  on  canals  were 
very  numerous,  but  complicated  with  many  circumftances 
which  would  render  the  difeufiion  too  long  for  this  place. 
When  cleared  of  tliefe  circumftances,  which  we  have  done 
witji  fcrupulous  care,  they  are  alfo  abundantly  conformable 
*0  theory  of  the  uniform  motion  of  running  waters. 
But  to  return  to  our  fobjed  ; 

Should  it  be  required  to  bring  off  at  once  fram  the  ba- 
fon  a  mill  courle,  having  a  determined  velocity  for  driving 
an  under-foot  wheel,  the  problem  becomes  eafter,  becaufe 
the  velocity  and  Hope  combined  determine  the  hydraulic 
•mean  depth  at  once  ;  and  the  depth  of  the  ftream  will  be 
Bad  by  means  of  the  height  which  mult  be  taken  for  the 
whole  depth  at  the  entry,  in  order  to  produce  the  required 
velocity.  *  ^ 

In  like  manner,  having  given  the  quantity  to  be  difehar- 
'  £ecJ>  and  the  velocity  and  the  depth  at  the  entry,  we  can 
imd  the  other  dimenfions  of  the  channel  ;  and  the  mean 
depth  being  found,  we  can  determine  the  Hope. 

When  the  Hope  of  a  canal  is  very  fmall,  fo  that  the  depth 
of  the  uniform  ftream  differs  but  a  little  from  that  at  the  en¬ 
try.,  the  quantity  difeharged  is  but  fmall.  But  a  great  ve¬ 
locity,  requiring  a  great  fall  at  the  entry,  produces  a  great 
•diminution  of  depth,  and  therefore  it  may  not  compenfate 
for  this  diminution,  and  the  quantity  difeharged  may  be 
fmaller.  Improbable  as  this  may  appear,  it  is  not  demon- 
itrably  falfe;  and  hence  we  may  fee  the  propriety  of  the  fol¬ 
lowing 

Quejlion  3.  Given  the  depth  H  at  the  entry  of  a  reftan- 
gular  canal,  and  alfo  its  width  w,  required  the  flope,  depth 
and  velocity,  which  will  produce  the  greateft  poffible  dii- 
charge  ? 

Let  *  be  the  unknown  depth  of  the  ftream.  H  —  x  is 
the  productive  fall,  and  the  velocity  is  V^G  11  — 
This  multiplied  by  w  af  will  give  the  quantity  difeharged. 
Therefore  w  *  Vz  G  a/H  -  *  muft  be  made  a  maxii 
mum.  Ihe  common  procefs  for  this  will  give  the  equation 

2  ^  ~  3  or  x  zz  -y  H.  1  he  mean  velocity  will  be  V 2  G 
the  feftion  will  be  yivH,  and  the  difeharge  = 

ZViGwH  A/pJ,  and  d  =  “bppj-  With  thefe 
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rould  yield,  and  data  the  flops  It  eafily  had  by  the  formula  for  uniform  mu- 
tion. 

.  If  the  canal  is  of  the  trapezoidal  form,  the  invefHgation  V 
is  moie  troublefome,  and  requires  the  lefolution  of  a  cubic 
equation. 

It  may  appear  ftrangc  that  increafing  the  flope  of  a  ca¬ 
nal  beyond  the  quantity  determined  by  this  problem  can  di- 
miniih  the  quantity  of  water  conveyed.  But  one  of 
thefe  two  things  mull  happen  ;  either  the  motion  will 
not  acquire  uniformity  in  foch  a  canal  for  want  of  length, 
or  the  difeharge  muft  diminifo.  Suppofing,  however, 
that  it  could  augment,  we  can  judge  how  far  this  can 
go.  Let  us  take  the  extreme  cafe,  by  making  the  canal 
vertical.  In  this  cafe  it  becomes  a  fimple  weir  or  wafte- 
board.  Now^  the  difeharge  of  a  walteboard  is  \  ViG  iv 

(h  "** —  (f  by.  The  maximum  determined  by  the  prece* 
ding  problem  is  to  that  of  the  wafteboard  of  the  fame  di¬ 
menfions  as  H  v'fHj  H  ^  —  (i  H)**,  or  as  H  : 

~  ^  5773  :  6465,  nearly  =  9  :  10. 

Having  given  the  dimenfions  and  Hope  of  a  canal,  we 
can  diicover  the  relation  between  its  expenditure  and  the 
time  ;.  or  we  can  tell  how  much  it  will  fink  the  furface  of  a 
pond  in  24  hou^s,  and  the  gradual  progrefs  of  this  effed  ; 
and  this  might  be  made  the  fubjed  of  a  particular  problem. 
But  it  is  complicated  and  difficult.  In  cafes  where  this  is 
an  intereftiiig  objed,  we  may  folve  the  queftion  with  foffi- 
cient  accuracy,  by  calculating  the  expenditure  at  the  begin¬ 
ning,  fuppofing  the  bafon  kept  full.  Then,  from  the  known 
area  pf  the  pond,  we  can  tell  in  what  time  this  expenditure 
will  link  an  inch  ;  do  the  fame  on  the  luppofition  that  the 
water  is  one-third  lower,  and  that  it  is  two-thirds  lower 
(noticing  the  contradion  of  the  furface  of  the  pond  occa- 
fiqned  by  this  abflra&ion  of  its  waters).  Thus  we  foall  ob- 
tain  three  rates  of  diminution,  from  which  we  can  eafily  de¬ 
duce  the  deli  red  relation  between  the  expenditure  and  the  time. 

Aqueducts  derived  from  a  bafon  or  river  are  commonly 
furnifhed  with  a  iluice  at  the  entry.  This  changes  exceed- 
ingly  the  Hate  of  things.  "I  he  flope  of  the  canal  may  be 
precifely  fuch  as  will  maintain  the  mean  velocity  of  the  wa¬ 
ter  which  paflfes  under  the  flufee  ;  in  which  cafe  the  depth 
of  the  ftream  is  equal  to  that  of  the  fluice,  and  the  velocity 
is  produced  at  once  by  the  head  of  water  above  it.  But  if 
the  flope  is  lefs  than  this,  the  velocity  of  the  iffuing  water  is 
dimimfoed,  and  the  water  muft  rife  in  the  canal.  This  muft 
check  the  efflux  at  the  fluice,  and  the  water  will  be  as  it 
were  ftagr.ant  above  what  comes  through  below  it.  It  is 
.extremely  difficult  to  determine  at  what  precife  flope  the 
water  will  begin  to  check  the  efflux.  The  contraction  at 
the  lower  edge  of  the  board  hinders  the  water  from  attain¬ 
ing  at.  once  the  whole  depth  which  it  acquires  afterwards, 
when  its  velocity  dimicifoes  by  the  obftrudions.  While 
the  regorging  which  thefe  obftructions  occalion  does  not 
reach  back  to  the  fluice,  the  efflux  is  not  affeded  by  it. — 
Even  when  it  does  reach  to  the  fluice,  there  will  be  a  lefs 
depth  immediately  behind  it  than  farther  down  the  canal, 
where  it  is  in  train  ;  becaufe  the  fwift  moving  water  which 
is  next  the  bottom  drags  with  it  the  regorged  water  which 
lies  on  it  :  but  the  canal  mult  be  rapid  to  make  this  diffe¬ 
rence  of  depth  fenfible.  In  ordinary  canals,  with  moderate 
Hopes  and  velocities,  the  velocity  at  the  fluice  may  be  fafely 
taken  as  if  it  were  that  which  correfponds  to  the  difference  of 
depths  above  and  below  the  fluice,  where  both  are  in  train. 

Let  therefore  H  be  the  depth  above  the  fluice,  and  h  the 
depth  in  the  canal.  Let  e  be  the  elevation  of  the  fluice 
above  the  foie,  and  let  b  be  its  breadth.  The  difeharge 
3  will 
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will  be  e  b  V^H— ^  VzG  for  the  fluice,  and  cu  h 


\/s 

can  ah  Thefe  muft:  be  the  fame. 

This  gives  the  equation  eb  s/W  —  h  V 2  G  zz.'tv  h  ~~ 

/  y7.- _  containing  the  folution  of  all  the  queftions 

<iv  -f-  2  h 

which  can  be  propofed.  The  only  uncertainty  is  in  the 
quantity  G,  which  exprefles  the  velocity  competent  to  the 
pafiage  of  the  water  through  the  orifice,  circumftanced  as 
it  is,  namely,  fubje&ed  to  contraction.  This  may  be  re¬ 
gulated  by  a  proper  form  given  to  the  entry  into  this  ori¬ 
fice.  1  he  contraction  may  be  almoft  annihilated  by  making 
the  mafonry  of  a  cycloidal  form  on  both  Tides,  and  alfo 
at  the  lower  edge  of  the  fluice- board,  fo  as  to  give  the  ori¬ 
fice  a  form  refemblin^  fig.  5.  I),  in  the  aiticle  Rivers.  If 
the  fluice  is  thin  in  the  face  of  <1  bafon,  the  contraction  will 
reduce  2  G  to  296.  If  the  fluice  be  as  wide  as  the  canal, 
2  G  will  be  nearly  500. 

Queftion  4.  Given  the  head  of  water  in  the  bafon  H,  the 
breadth  by  and  elevation  e  of  the  fluice,  and  the  breadth  *uj 
and  flope  s  of  the  canal,  to  find  the  depth  h  of  the  ftream, 
the  velocity*  and  the  difeharge  ? 

We  mull  (as  in  §htef}ian  2.)  make  a  firft  fuppofition  for 
b ,  in  order  to  find  the  proper  value  of  d.  Then  the  equa- 
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f  to  the  ordinary  furface  of  the  water. 
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gd  '  \wzNgd) 
differ  confiderably  from  the  one  which  we  affumed  in  order 
to  begin  the  computation,  make  ufe  of  it  for  obtaining  a 
new  value  of  dy  ar.d  repeat  the  operation.  We  fhall  rarely 
be  obliged  to  perform  a  third  operation. 

The  following  is  of  frequent  ufe  : 

Queflion  5.  Given  the  dimenfions  and  the  flope,  with  the 
velocity  and  difeharge  of  a  river  in  its  ordinary  ftate,  re¬ 
quired  the  area  or  feCtion  of  the  fluice  which  will  raife  the 
waters  to  a  certain  height,  ft  ill  allowing  the  fame  quantity 
of  water  to  pafs  through  ?  Such  an  operation  may  render 
the  river  navigable  for  fmall  craft  or  rafts  above  the  fluice. 

The  problem  is  reduced  to  the  determination  of  the  fize 
of  orifice  which  will  difeharge  this  water  with  a  velocity 
competent  to  the  height  to  which  the  river  is  to  be  raifed  ; 
only  we  muft  take  into  confideration  the  velocity  of  the  wa¬ 
ter  above  the  fluice,  confidering  it  as  produced  by  a  fall 
which  makes  a  part  of  the  height  produ&ive  of  the  whole 
velocity  at  the  fluice.  Therefore  H,  in  our  inveftigation, 
muft  confift  of  the  height  to  which  we  mean  to  raife  the 
waters,  and  the  height  which  will  produce  the  velocity  with 
which  the  waters  approach  the  fluice  :  hy  or  the  depth  of 
the  ftream,  is  the  ordinary  depth  of  the  river.  Then  (ufing 
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the  former  fymbols)  we  have  e  0 
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If  the  area  of  the  fluice  is  known,  and  we  would  learn 
the  height  to  which  it  will  raife  the  river,  we  have  H  —  h 
Q! 

~"(iTz~P  ^or  exPre^on  °f  t^ie  r^e  of  the  water 

above  its  ordinary  level.  But  from  this  we  muft  take  the 
height  which  would  produce  the  velocity  of  the  river  ;  fo 
that  if  the  fluice  were  as  wide  as  the  river,  and  were  raifed 


vs  2l  2J  which  ex- 
2  G  eb 

preffes  the  height  that  produces  the  velocity  under  the  fluice, 
muft  be  equal  to  the  depth  of  the  river,  and  H — h  will  be 
Z—  o. 

The  performance  of  aquedutft  drains  is  a  very  important 
thing,  and  merits  our  attention  in  this  place.  While  the 
art  of  managing  waters,  and  of  conducing  them  fo  as  to 
anfwer  our  demands,  renders  us  very  important  fervice  by 
embellifhing  our  habitations,  or  promoting  our  commercial 
intercourfe,  the  art  of  draining  creates  as  it  were  new 
riches,  fertilizing  tra£s  of  bog  or  marfh,  which  was  not 
only  ufelefs,  but  hurtful  by  its  unwholefome  exhalations, 
and  converting  them  into  rich  paftures  and  gay  meadows. 

A  wild  country,  occupied  by  marfhes  which  are^  inacceftiblo 
to  herds  or  flocks,  and  ferve  only  for  the  haunts  of  water- 
fowls,  or  the  retreat  of  a  few  poor  fifherinen,  when  once  it  is 
freed  from  the  waters  in  which  it  is  drowned,  opens  its  lap 
to  receive  the  moft  precious  feeds,  is  foon  clothed  in  the 
richeil  garb,  gives  life  and  abundance  to  numerous  herds, 
and  never  fails  to  become  the  delight  of  the  induft- 
rious  cultivator  who  has  enfranchifed  it,  and  is  attached 
to  it  by  the  labour  which  it  coft  him.  In  return,  it  pro¬ 
cures  him  abundance,  and  fupplies  him  with  the  means  of 
daily  augmenting  its  fertility.  No  fpecies  of  agriculture 
exhibits  fuch  long,  continued,  and  progreffive  improvement. 
New  families  flock  to  the  fpot,  and  there  multiply  ;  and 
there  nature  feems  the  more  eager  to  repay  their  labours, 
in  proportion  as  fhe  has  been  obliged,  againft  her  will,  to 
keep  her  treafures  locked  up  for  a  longer  time,  chilled  by 
the  waters.  The  countries  newly  inhabited  by  the  human* 
race,  as  is  a  great  part  of  America,  efpecially  to  the  fouth- 
ward,  are  ftill  covered  to  a  great  extent  with  marfhes  and 
lakes  ;  and  they  would  long  remain  in  this  condition,  if  po¬ 
pulation,  daily  making  new  advances,  did  not  increafe  in- 
duftry,  by  multiplying  the  cultivating  hands,  at  the  fame 
time  that  it  increafes  their  wants.  Tire  Author  of  thin- 
beautiful  world  has  at  the  beginning  formed  the  great  maf- 
fes  of  mountain,  has  fcooped  out  the  dales  and  doping 
hills,  has  traced  out  the  courfes,  and  even  formed  the  beds 
of  the  rivers  :  but  he  has  left  to  man  the  care  of  making, 
his  place  of  abode,  and  the  field  which  muft  feed  him,  dry 
and  comfortable.  For  this  tafk  is  not  beyond  his  powers, ... 
as  the  others  are.  Nay,  by  having  this  given  to  him  in 
charge,  he  is  richly  repaid  for  his  labour  by  the  very  ftate 
in  which  he  finds  thofe  countries  into  which  he  penetrates  • 
for  the  firft  time.  Being  covered  with  lakes  and  forefts, 
the  juices  of  the  foil  are  kept  for  him  as  it  were  in  referve. 
The  air,  the  burning  heat  of  the  fun,  and  the  continual 
wafhing  of  rains,  would  have  combined  to  expend  and  dif- 
fipate  their  vegetative  powers,  had  the  fields  been  expofed 
in  the  fame  degree  to  their  a&ion  as  in  the  inhabited  and 
cultivated  countries,  the  moft  fertile  moulds  of  which  are 
long  fmee  lodged  in  the  bottom  of  the  ocean.  All  this 
would  have  been  completely  loft  through  the  whole  extent 
of  South  America,  had  it  not  been  prote&ed  by  the  fo- 
refts  which  man  muft  cut  down,  by  the  rank  herbage  which 
he  muft  burn,  and  by  the  marfh  and  bog  which  he  muft 
deftroy  by  draining.  Let  not  ungrateful  man  complain  oP 
this.  It  is  his  duty  to  take  on  himfelf  the  tafk  of  opening 
up  treafures,  preferved  on  purpofe  for  him  with  fo  much 
judgment  and  care.  If  he  has  difeernment  and  fenfibility,^ 
he  will  even  thank  the  Author  of  all  good,  who  has  thus 
hufhanded  them  for  his  ufe.  He  will  co-operate  with  hi* 
beneficent  views,  and  will  be  careful  not  to  proceed  by 
wantonly  Hatching  at  prefent  and  partial  good,  and  by 
picking  out  what  is  moft  eaflly  got.  at,  regardlefs  of  him 
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who  is  to  come  afterwards  to  uncover  and  cxtrafl  the  re 
_  maining  riches  of  the  ground.  A  wife  adminiftration  of 
fuch  a  country  will  think  it  their  duty  to  leave  a  juft  fhare 
of  this  inheritance  to  their  defendants,  who  are  entitled  to 
expefl  it  as  the  laft  legatees.  National  plans  of  cultivation 
fhould  be  formed  on  this  principle,  that  the  Heps  taken  by 
the  prefent  cultivators  for  realizing  part  of  the  riches  of  the 
infant  country  fliall  not  obftrudl  the  works  which  will  af¬ 
terwards  be  neceffary  for  alfo  obtaining  the  remainder.  This 
is  carefully  attended  to  in  Holland  and  in  China.  No  man 
is  allowed  to  conduct  the  drains,  by  which  he  recovers  a 
piece  of  marlh,  in  fuch  a  way  as  to  render  it  much  more 
difficult  for. a  neighbour,  or  even  for  his  own  fueceffor,  to 
drain  another  piece,  although  it  may  at  prefent  be  quite 
inacceffible.  There  remains  in  the  middle  of  the  moft  cul¬ 
tivated  countries  many  marfhes,  which  induftrv  has  not  yet 
attempted  to  drain,  and  where  the  legiflature'has  not  been 
at  pains  to  prevent  many  little  abufes  which  have  produced 
elevations  in  the  beds  of  rivers,  and  rendered  the  complete 
draining  of  fome  fpots  impoflible.  Adminiftration  fhould 
attend  to  fuch  things,  becaufe  their  cenfequcnces  are  great. 
I  lie  fciences  and  arts,  by  which  alone  thefe  difficult  and 
coilly  jobs  can  be  performed,  fhould  be  prote&ed,  encou- 
rage^>  and  cbeiifhed.  It  is  only  from  fcience  that  we  can 
obtain  principles  to  dire&  thefe  arts.  The  problem  of  drain, 
ing  canals  is  one  of  the  moft  important,  and  yet  has  hardly 
ever  occupied  the  attention-  of  the  hydraulic  fpeculatift. 
AVe  apprehend  that  Mr  Buat’s  theory  will  throw  great 
light  on  k  ;  and  regret  that  the  very  limited  condition  of 
our  prefent  Work  will  hardly  afford  room  for  a  flight  fketch 
of  what  may  be  done  on  the  fubjedt.  We  fliall,  however, 
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Suppofe  that  the  daily  produce  of  rains  and  fp rings  ra ifes 
the  water  I-*  inch  on  an  area  of  a  fquare  league,  which  gives 
about  120,000  cubic  fathoms  of  water.  Let  the  bottom 
or  the  baton  be  three  feet  below  the  furface  of  the  frefhes 
in  the  river  at  B  in  winter.  Alfo,  that  the  flope  of  the 
river  is  2  inches  in  100  fathoms,  or  T*^dth,  and  that  the 
canal  is  to  be  6  feet  deep. 

The  canal  being  fuppofed  nearly  parallel  to  the  river,  it 
muft.be  at  leaft  1800  fathoms  long  before  it  can  be  admit¬ 
ted  into  the  river,  otherwise  the  bottom  of  the  bog  will  be 
lower  than  the  mouth  of  the  canal ;  and  even  then  a  hun¬ 
dred  or  two  more  fathoms  added  to  this  will  give  it  fo 
little  flope,  that  an  immenfe  breadth  will  be  neceffary  to 
make  the  difeharge  with  fo  fmall  a  velocity.  On  the  other 
hand,  if  the  flope  of  the  canal  be  made  nearly  equal  to  that 
of  the  river,  an  extravagant  length  will  be  neceffary  before 
its  admiflion  into  the  river,  and  many  obftacles  may  then 
intervene.  And  even  then  it  mult  have  a  breadth  o^  13 
feet,  as  may  eafily  be  calculated  by  the  general  hydraulic 
theorem..  .  By  receding  from  each  of  thefe  extremes,  we 
lhall  diminifh  the  expence  of  excavation.  Therefore, 

Let  .v  and  be  the  breadth  and  length,  and  b  the  depth 
(6  feet),  of  the  canal.  Let  q  be  the  depth  of  the  bog  be¬ 
low  the  furface  of  the  river,  oppofite  to  the  bafon,  D  the 


difeharge  in  a  fecond,  and  £  the  flope  of  the  river. 


We 


muft  make  h  xy  a  minimum,  or  x y*\-y  x  =  o. 

The  general  formula  gives  the  velocity 
V  n  g  [\/  d — c  ,  I  ) 

°>3  {V  d — 0,1).  This  would 
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attempt  it  by  a  general  problem,  which  will  involve  moft  give  x  and^y  ;  but  the  .logarithmic  term  renders  it  very  com- 
of  the  chief  cir  cum  fiances  which  occur  in  works  of  that  .  a/mT 

plicated.  We  may  make  ufe  of  the  Ample  form  V  =2  > 


of  the  chief  circumftances  which  occur 
kind. 

Qufft.  6.  Let  the  hollow  ground  A  (fig.  2.)  be  inun¬ 
dated  by  rains  or  fprings,  and  have  no  outlet  but  the  ca¬ 
nal  AB,  by  which  it  difeharges  its  water  into  the  neigh¬ 
bouring  river  BCDE,  and  that  its  fuiface  is  nearly  on  a 
level  with  that  of  the  river  at  B.  It  can  only  drain 
when  the  river  finks  in  the  droughts  of  fummer  ;  and  even 
if  it  could  then  drain  completely,  the  putrid  marfli  would 
ODty  ,be  an  infe<^ng  neighbour.  It  may  be  propofed  to 
drain'd  by  one  or  more  canals  ;  and  it  is  required  to  deter- 
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making  V  N g  nearly  2  y  b.  This  will  be  fufficicntly  exa& 
for  all  cafes  which  do  not  deviate  far  from  this,  becaufe 
the  velocities  are  very  nearly  in  the  fubduplicate  ratio  of  the 
flopes. 

To  introduce  thefe  data  into  the  equation,  recoiled  th 
D  bx 

V  =  ;  d  =  — 7-T 7.  As  to  S,  recoiled  that  the 


divided  by  y ,  gives  the  value  of 
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Therefore 
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bx’  x  +  2bm  '  Ca- 

-r - - — . — ,  - - -  .u  uci-ci-  nal  beillg  fnppofed  of  nearly  equal  length  with  the  river, 

mine  their  lengths  and  other  dimenfions,  fo  as  to  produce  f  ,  ,-Ti  r  1  ,  .  f  .  .  .  .  y 

the  beft  effeds?  F  ~  W*  exprefs  the  whole  difference  of  height,  and  ~  _  q  is 

It  is  evident  that  there  are  many  circumftances  to  deter-  the  difference  of  height  for  the  canal.  This  quantity  being 
mine  the  choice,  and  many  conditions  to  be  attended  to. 

If  the  canals  AC,  A  L),  AE,  aie  refpedively  equal  to 
the  portions  BC,  BD,  BE,  of  the  river,  and  have  the  fame 

flopes,  they  will  have  the  fame  difeharge  ;  but  they  are  not  *  ^ 

for  this  reafon  equivalent.  The  long  canal  AE  may  drain  the  equation  for  the  canal  becomes  \/N 
the  marfli  completely,  while  the  fhort  one  AC  will  only  do 
it  in  part ;  becaufe  the  difference  of  level  between  A  and  C 
is  but  inconfiderable.  Alfo  the  frefhes  of  the  river  may 
totally  obftrud  the  operation  of  AC,  while  the  canal  AE 
cannot  be  hurt  by  them,  E  being  fo  much  lower  than 
C.  Therefore  the  canal  muft  be  carried  fo  far  down  the 
liver,  that  no  frefhes  there  fliall  ever  raife  the  waters  in  the 
canal  fo  high  as  to  reduce  the  flope  in  the  upper  part  of  it 
to  fuch  a  level  that  the  current  fhall  not  be  fufficient  to 
carry  off  the  ordinary  produce  of  water  in  the  marfh. 

Still  the  problem  is  indeterminate,  admitting  many  folu- 
tions.  This  requifite  difeharge  may  be  accomplifhed  by  a 

fhort  but  wide  canal,  or  by  a  longer  and  narrower.  Eet  *  •  .1  .  *  ,  1  •  ,  ,  •.  , 

vs  firft  fee  what  folution  can  be  made,  fo  as  to  accomplifh  va?uf3  111  the  e<lat‘on  J  J  =  °>  and  reduce  jt’  w  ob“ 

cur  purpofe  in  the  moR  economical  manner,  that  is,  bv  tam  ”na  y>  VT  , ,  , 

_ ; r  r 11  ~n.  _ •  tir  n  «  .  .  rigrJ3x3 

"z  x  zzz 


and  y  =. 


.  Hence  we  deduce  y  =  N,y  ^  x3 

.  '  — - 

3  Nff  q  bix*x 


-D5 


(*  +  2^) 


q x3  x  ( 

/N  ?7j3xs  -  \  ’ 

{-- - + 


If,  we  fubftitute  thefe. 


means  of  the  fmalleft  equation.— We  lhall  give  the  folution 
in  the  form  of  an  example. 


aD 


:8  L 


If 


Water. 
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works. 


If  we  refolvc  this  equation  by  making  Ng  =  (29^)b  or 
'  87616  inches;  h  =r  72,  ~  and  D  =  518400,  we 

D 

obtain  *  r=  392  inches,  or  32  feet  8  inches,  and  ^  or  V 

18,36  inches.  Now,  putting  thefe  values  in  the  exa£l 
formula  for  the  velocity,  we  obtain  the  hope  of  the  canal, 
which  is  nearly  0,62  inches  in  100  fathoms. 

Let  t  be  the  length  of  the  canal  in  fathoms.  As  the  n- 

2  / 

has  2  inches  fall  in  1 00  fathoms,  the  whole  fall  is 


ver 


100 


and  that  of  the  canal  is 


0,62/ 
100  * 


The  difference  of  thefe  two 

muft  be  3  feet,  which  is  the  difference  between  the  river  and 

(2  —  0,62^ 
— ico —  ) 

rr  36  inches.  Hence  /  =1  2604  fathoms  ;  and  this  multi¬ 
plied  by  the  fe&ion  of  the  canal  gives  14177  cubic  fathoms 
of  earth  to  be  removed. 

This  may  furely  be  done,  in  mofl  cafes,  for  eight  (hil¬ 
lings  each  cubic  fathom,  which  does  not  amount  to  6000 1. 
a  very  moderate  fum  foi  completely  draining  of  nine  iquare 
miles  of  country. 

I11  order  to  judge  of  the  importance  of  this  problem,  we 
have  added  two  other  canals,  one  longer  and  the  other 
fhorter,  having  their  widths  and  dopes  fo  adjufted  as  to 
enfure  the  fame  performance. 

Length.  Excavation. 


Width. 

Velocity. 

Slope. 

FeeU 

Inches . 

42 

14,28 

32t 

18,36 

2i 

28,37 

7T3T 

s  +  1,6 


2221  15547 

2604  1 41 77 

7381  25833 

We  have  confidered  this  important  problem  in  its  mofl 
fnnple  flate.  If  the  bafon  is  far  from  the  river,  fo  that  the 
drains  are  not  nearly  parallel  to  it,  and  therefore  have  lefs 
Hope  attainable  in  their  courfe,  it  is  more  difficult.  Per¬ 
haps  the  belt  method  is  to  try  two  very  extreme  cafes  and 
a  middle  one,  and  then  a  fourth,  nearer  to  that  extreme 
which  differs  lead  from  the  middle  one  in  the  quantity  of 
excavation.  This  will  point  out  on  which  fide  the  mini¬ 
mum  of  excavation  lies,  and  alfo  the  law  by  which  it  di- 
minifhes  and  afterwards  increafes.  Then  draw  a  line,  on 
which  fet  off  from  one  end  the  lengths  of  the  canals.  At 
each  length  ere£t  an  ordinate  reprefenting  the  excavation  ; 
and  draw  a  regular  cuive  through  the  extremities  of  the 
ordinates.  From  that  point  of  the  curve  which  is  nearefl 
to  the  bafe  line,  draw  another  ordinate  to  the  bafe.  This 
will  point  out  the  belt  length  of  the  canal  with  fufficient 
accuracy.  The  length  will  determine  the  dope,  and  this 
will  give  the  width,  by  means  of  the  general  theorem. 
Ar.  B .  Thefe  draining  canals  mull  always  come  off  from 
the  bafon  with  evaiated  entries.  This  will  prevent  the  lofs 
of  much  fall  at  the  entry. 

Two  canals  may  fometimes  be  neceffary.  .  In  this  cafe 
expence  may  frequently  be  laved,  by  making  one  canal  How 
into  the  other.  This,  however,  mufl  be  at  fuch  a  diflance 
from  the  bafon,  that  the  fwell  produced  in  the  other  by 
this  addition  may  not  reach  back  to  the  immediate  neigh¬ 
bourhood  of  the  bafon, .otherwise  it  would  impede  the  per¬ 
formance  of  both.  For  this  purpofe,  recourfe  mull  be  had 
to  the  problem  lii.  in  n°  104.  of  the  article  River.  We 
mufl  here  obferve,  that  in  this  refpedl  canals  differ  exceed¬ 
ingly  from  rivers  :  rivers  enlarge  their  beds,  fo  as  always 
to  convey  every  fncreafe  of  waters ;  but  a  canal  may  be  gor¬ 
ged  through  its  whole  length,  and  will  then  greatly  dimi- 
rnfh  its  difeharge.  In  order  that  the  lower  extremity  of  a 
canal  may  convey  the  waters  of  an  equal  canal  admitted  in- 
Vol.  XVIII,  Part  II. 


to  it,  their  jun£lion  mufl  be  fo  far  from  the  bafon,  that  the 
fwell  occafioned  by  raffing  its  waters  nearly  i  more  (viz.  ^ 
in  the  fubduplicate  ratio  of  1  to  2)  may  not  reach  back  to 
the  bafon. 

This  obfervation  points  out  another  method  of  econo¬ 
my.  Inflead  of  one  wide  canal,  we  may  make  a  narrower 
one  of  the  whole  lengthy  and  another  narrow  one  reaching 
part  of  the  way,  and  communicating  with  the  long  canal 
at  a  proper  diflance  from  the  bafon.  But  the  lower  extre¬ 
mity  will  now  be  too  (hallow  to  convey  the  waters  of  both. 
Therefore  raife  its  banks  by  ufing  the  earth  taken  from  its 
bed,  which  mufl  at  any  rate  be  difpofed  of.  Thus  the  wa¬ 
ters  will  be  conveyed,  and  the  expence,  even  of  the  lower 
part  of  the  long  canal,  will  fcarcely  be  increafed. 

Thefe  obfervations  muft  fuffice  for  an  account  of  the  ma¬ 
nagement  of  open  canals ;  and  we  proceed  to  the  confide- 
ration  of  the  condudh  of  water  in  pipes. 

This  is  much  more  Ample  and  regular,  and  the  general 
theorem  requires  very  trifling  modifications  for  adapting 
it  to  the  cafes  or  quefiions  that  occur  in  the  pra&ice  of  the 
civil  engineer.  Pipes  are  always  made  round,  and  there¬ 
fore  d  is  always  |th  of  the  diameter.  The  velocity  of  water 

307  (\S  d —  0,1) 

in  a  pipe  which  is  in  train,  is  =  V,  =  ^  s  —  L  \/  s 

/3°7 

_o,3  (*/d  0,1 )  or  =  (\/  J  0,1)  —  L 

—  °>3)* 

The  chief  quefiions  are  the  following  : 

Quejl.  1.  Given  the  height  H  of  the  refervoir  above  the 
place  of  delivery,  and  the  diameter  and  length  of  the  pipe, 
to  find  the  quantity  of  water  difeharged  in  a  fecond  ? 

Let  L  be  the  length,  and  h  the  fall  which  would  produce 
the  velocity  with  which  the  water  enters  the  pipe,  and 
actually  flows  in  it,  after  overcoming  all  obflru&ions.  This 

.V2 

may  be  expreffed  in  terms  of  the  velocity  by  j-g,  G  de¬ 
noting  the  acceleration  of  gravity,  correfponding  to  the 
manner  of  entry.  When  no  methods  are  adopted  tor  faci¬ 
litating  the  entry  of  the  water,  by  a  bell  fhaped  funnel  or 
otherwife,  2  G  may  be  affumed  as  =  500  inches,  or  42 
feet,  according  as  we  meafure  the  velocity  in  inches  or  feet, 

H  — 

The  Hope  is  “  >  =: _ 2  G,  which  muft  be  put  into  the 

x  L 

general  formula.  This  would  make  it  very  complicated. 
We  may  Amplify  it  by  the  confideration  that  the  velocity 
is  very  fmall  in  companion  of  that  arifing  from  the  height 
H  :  confequently  h  is  very  fmall.  Alfo,  in  the  fame  pipe, 
the  refinances  are  nearly  in  the  duplicate  ratio  of  the  ve¬ 
locities  when  thefe  are  fmall,  and  when  they  differ  little 

among  themfelves.  Therefore  make  b  =  j- *  taking  h  by 

guefs,  a  very  little  lefs  than  H.  Then  compute  the  mean 
velocity  v  correfponding  to  thefe  data,  or  take  it  from  the 


table. 

locity 


If  A  + 


2  G 


be  =  H,  we  have  found  the  mean  ve* 


h:-^=zH 
2  G 


If  not,  make  the  following  proportion  : 

V*  V2 

—7  :  —7;,  which  is  the  fame  with  this 
2  G  2  G 

vlH 


v 

+  o  ri 


2  G  * 


2  ‘G  h  +  v  2 


=  H  :  V*,  and  Vs  is  = 


v 2  *  2  G  H 


4-—’ 
+  20 


2G 


v 2  +  2  G  h  * 

5x 


it 


Wa  Net¬ 
works. 
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If  th$  pipe  has  any  bendings,  they  muft  be  calculated  for 
^in  the  manner  mentioned  in  the  article  River,  n°  ioi  ;  and 
the  head  of  water  neceffary  for  overcoming  this  additional 
V  2 

refinance  being  called  — ,  the  laft  proportion  muft  be 


changed  for 

Qneft*  id.  Given  the  height  of  the  refervoir,  the  length 
of  the  pipe,  and  the  quantity  of  water  which  is  to  be  drawn 
off  in  a  fecond,  to  find  the  diameter  of  the  pipe  which  will 
draw  it  off  ? 

Let  d  be  confidered  as  rz:  -Jth  of  the  diameter,  and  let 
reprefent  the  ratio  of  the  diameter  of  a  circle  to  its 
circumference^  The  fection  of  the  pipe  is  4  c  d 2.  Let  the 

quantity  of  water  per  fecond  be  O;  then  — is  the 

4  c  cl 

mean  velocity.  Divide  the  length  of  the  pipe  by  the  height 
of  the  refervoir  above  the  place  of  delivery/diminifhed  by  a 
very  fmall  quantity,  and  call  the  quotient  S.  Confider 
thi3  as  the  Hope  of  the  conduit ;  the  general  formula  now 
becomes 

Q  3°7  W* — o,i) 

_  TvTf^r^3(w-o.»), 
Q 

or* 


V  s  —  LV^if  i,c6 
(307(W— 0,1)  ,  .  . 

7s -  0,3  (v^—0,1),  We 

laft  term  in  every  cafe  of  civil  pra&ice, 


This  gives  the  very  fimple 


4  c  d* 

may  negledl  the 
and  alfo  the -fmall  quantity  o, 
formula 

*  307 

4  cd*  —  ^/S 

from  which  we  readily  deduce 

dz=  QV  S  T—  Q V  Sir 
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Thi3  procefs  gives  the  diameter  fomewhat  too  fmall.  But 
we  eafily  re&ify  this  error  by  computing  the  quantity  de¬ 
livered  by  the  pipe,  which  will  differ  a  little  from  the  quan¬ 
tity  propofed.  1  ken  obferving,  by  this  equation,  that  two 
pipes  having  the  fame  length  and  the  fame  flope  give  quan¬ 
tities  of  water,,  of  which  the  fquares  are  nearly  as  the  5th 
powers  of  the  diameter,  we  form  a  new  diameter  in  this  pro¬ 
portion,  which  will  be  almoft  perfectly  exaCt. 

.  may  obferved  that  the  height  affumed  for  determi- 
ning  the. flope  in  thefe  two  queftions  will  feldom  differ  more 
than  an  inch  or  two  from  the  whole  height  of  the  refervoir 
above  the  place  of  delivery ;  for  in  conduits  of  a  few  hun¬ 
dred  feet  long  the  velocity  feldom  exceeds  four  feet^r  fe¬ 
cond,  which  requires  only  a  head  of  3  inches. 

As.  no  inconvenience  worth  minding  refults  from  making 
the  pipes  a  tenth  of  an  inch  or  fo  wider  than  is  barely  fuffi- 
cient,  and  as  this  generally  is  more  than  the  error  arifing 
from  even  a  very  erroneous  affumption  of  h,  the  anfwer  firft 
obtained  may  be  augmented  by  one  or  two  tenths  of  an 
mch,  and  then  we  may  be  confident  that  our  conduit  will 
craw  ofF  the  intended  quantity  of  water. 

We  prefume  that  every  perfon  who  affumes  the  name  of 
engineer  knows  how  to  reduce  the  quantity  of  water  mea¬ 
sured  in  ga.lons,  pints,  or  other  denominations,  to  cubic 
inches,  and  can  calculate  the  gallons,  &c.  furnifhed  by  a 
pipe  of  known  diameter,  moving  with  a  velocity  that  is 
meafured  in  inches  per  fecond.  We  farther  fuppofe  that 

ka  arl-S  takei?  in  the  conftru^on  of  the  conduit,  to  avoid 
©bltru&ions  occafioned  by  lumps  of  folder  hanging  in  the 
mfide  of  the  pipes ;  and,  particularly,  that  all  the  cocks 
imd  plugs  by  the  way  have  waterways  equal  to  the  feCtion 
c.  the  pipe.  Undertakers  are  molt  tempted  to  fail  here, 
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by  making  the  eock3  too  fmall,  becaufe  large  cocks  are  very 
coftly.  But  the  employer  fhould  be  fcrupuloufiy  attentive 
to  this ;  becaufe  a  fimple  contra&ion  of  this  kind  may  be 
the  throwing  away  of  many  hundred  pounds  in  a  wide  pipe, 
which  yields  no  more  water  than  can  pafs  through  the  fmall 

The  chief  obftru6\ions  arife  from  the  depofition  of  fand 
or  mud  in  the  lower  parts  of  pipes,  or  the  colle&ion  of  air 
in  the  upper  parts  of  their  bendings.  The  velocity  being 
always  very  moderate,  fucli  depofitions  of  heavy  matters  are 
unavoidable.  The  utmoft  care  fhould  therefore  be  taken  to 
have  the  water  freed  from  all  ftich  things  at  its  entry  by’ 
proper  filtration  ;  and  there,  ought  to  be'cleanfmg  plugs  at 
the  lower  parts  of  the  bendings,  or  rather  a  very  little  way 
beyond  them.  When  thefe  are  opened,  the  water  iffues 
with  greater  velocity,  and  carries  the  depofitions  with  it. 

It  is  much  more  difficult  to  get  rid  of  the  air  which 
choaks  the  pipes  by  lodging  in  their  upper  parts.  This 
is  fometimes  taken  in  along,  with  the  water  at  the  refervoir, 
when  the  entry  of  the  pipe  is  too  near  the  fur  face.  This 
fhould  be  care  ully  avoided,  and  it  cofts  no  trouble  to  do  fo. 
If  the  entry  of  the  pipe  is  two  feet  under  the  furface,  no  air 
can. ever,  get  in.  Floats  fhould  be  placed  above  the  entries, 
having  lids  hanging  from  them,  which  will  fhut  the  pipe  be¬ 
fore  the  water  runs  too  low. 

But  air  is  alfo  difengaged  from  fpring-water  by  merely 
pafting  along  the  pipe.  When  pipes  are  fupplied  by  an  en¬ 
gine,  air  is  very  often  drawn  in  by  the  pumps  in  a  difenoa- 
ged  ftate.  It  is  alfo  difengaged  from  its  flate  of  chemical 
union,  when  the  pumps  have  a  fuCtion-pipe  of  10  or  j  2 
feet,  which  is  very  common.  In  whatever  way  it  is  intro¬ 
duced,  it  colle&s  in  all  the  upper  part  of  bendings,  and 
clioaks  the  paffage,  fo  that  fometimes  not  a  drop  of  wa¬ 
ter  is  delivered.  Our  cocks  fhould  be  placed  there,  which 
fhould  be  opened  frequently  by  perfons  who  have  this  ir^ 
charge.  Defaguliers  deferibes  a  contrivance  to  be  placed  on 
all.  fuch  eminences,  which  does  this  of  itfelf.  It  is  a  pipe 
with  a  cock,  terminating  in  a  fmall  ciftern.  The  key  of 
the  cock  has  a  hollow  ball  of  copper  at  the  end  of  a  lever. 
When  there  is  no  air  in  the  main  pipe,  water  comes  out  by 
this  diicharger,  fills  the  ciftern,  raiies  the  ball,  and  thus  fhuts 
the  cock.  But  when  the  bend  of  the  main  contains  air,  it 
rifes  into  the  ciftern,  and  occupies  the  upper  part  of  it. 
Thus  the  floating  ba.ll  falls  down,  the  cock  opens  and  lets 
out  the  air,  and  the  ciftern  again  filling  with  v/ater,  the  bal! 
rifes,  and  the  cock  is  again  fhut. 

A  very  neat  contrivance  for  this  purpofe  was  invented  by 
the  late  ProfefTor  Ruffel  of  Edinburgh.  The  cylindrical  pipe 
BCDE  (fig.  3:),  at  the  tipper  part  of  a  bending  of  the  main, 
is  ferewed  on,  the  upper  end  of  which  is  a  flat  plate  per¬ 
forated  with  a  fmall  hole  F.  This  pipe  contains  a  hollow 
copper  cylinder  G,  to  the  upper  part  of  which  is  faftened 
a  piece  of  foft  leather  H.  When  there  is  air  in  the  pipe,  it 
comes  out  by  the  hole  A,  and  occupies  the  difeharger,  and 
then  efcapes  through  the  hole  F.  The  water  follows,  and, 
riling  in  the  difeharger,  lifts  up  the  hollow  cylinder  G, 
caufing  the  leather  H  to  apply  itfelf  to  the  plate  CD, 
fhut  the  hole.  Thus  the  air  is  difeharged  without  the 
fmallefl  lofs  of  water. 

It  is  of  the  moft  material  confequence  that  there  be  no 
contraction  in  any  part  of  a  conduit.  This  is  evident ;  but 
it  is  alfo  prudent  to  avoid  all  unneceffary  enlargements.  For 
when  the  conduit  is  full  of  water  moving  along  it,  the  velo¬ 
city  in  every  feCtion  is  inverfely  proportional  to  the  area  of 
the  fedlion  :  it  is  therefore  diminifhed  wherever  the  pipe  is 
enlarged ;  but  it  muft  again  be  .increafed  where  the  pipe 
contracts.  This  canuot  be  without  expending  force  in  the 
acceleration.  This  confumes  part  of  the  impelling  power* 

whether 


Water. 

work*. 
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^afer,  -whether  this  be  a  bead  of  water,  or  the  force  of  an  engine, 
work*.  See  what  is  faid  on  this  lubje<ft  in  the  article  Pumps,  nJ  83, 
m &c.  Nothing  is  gained  by  any  enlargement;  and  every  con- 
t ration,  by  requiring  an  augmentation  of  velocity,  employs 
a  part  of  the  impelling  force  precifely  equal  to  the  weight 
of  a  column  of  water  whofe  bafe  is  the  contrafied  paffage, 
and  whofe  height  is  the  fall  which  would  produce  a  veloci¬ 
ty  equal  to  this  augmentation.  This  point  feems  to  have 
been  quite  overlooked  by  engineers  of  the  firft  eminence* 
and  has  in  many  inftances  greatly  dimmifhed  the  perform¬ 
ance  of  their  bell  works.  It  is  no  lefs  detrimental  in  open 
canals ;  becaufe  at  every  contraction  a  fmall  fall  is  required 
for  reftoring  the  velocity  loll  in  the  enlargement  of  the  ca¬ 
nal,  by  which  the  general  dope  and  velocity  are  diminilhed. 
Another  point  which  mull  be  attended  to  in  the  conducting  of 
water  is,  that  the  motion  fhould  not  be  fubfnltory,  but  con¬ 
tinuous,  When  water  is  to  be  driven  along  a  main  by  the 
ftrokes  of  a  reciprocating  engine,  it  fhould  be  forced  into  an 
air-box,  the  fpring  of  which  may  preferve  it  in  motion  along 
the  whole  fubfequent  main.  If  the  water  is  brought  to  rell 
at  every  fnccefiive  llrokc  of  the  pifton,  the  whole  mat's  mull 
again  be  put  in  motion  through  the  whole  length  ot  the 
main.  This  requires  the  fame  ufelcfs  expenditure  of  power 
as  to  communicate  this  motion  to  as  much  dead  matter;  and 
this  is  over  and  above  the  force  which  may  be  neceffary  for 
railing  the  water  to  a  certain  height ;  which  is  the  only  cir- 
cumftance  that  enters  into  the  calculation  of  the  power  of 
the  pump-engine. 

An  air-box  removes  this  imperfc&ion,  becaufc  it  keeps  up 
the  motion  during  the  returning  llroke  of  the  pifton.  The 
compreflion  of  the  air  by  the  active  ftroke  of  the  pifton  muft 
be  fuch  as  to  continue  the  iinpulfe  in  oppofition  to  the  con- 
tiary  preffure  of  the  water  (if  it  is  to  be  raifed  to  fome 
height),  and  in  oppofition  to  the  friction  or  other  reliflances 
Which  arile  from  the  motion  that  the  water  really  acquires. 
Indeed  a  very  conliderable  force  is  employed  here  alio  in 
changing  the  motion  of  the  water,  which  is  forced  out  of  the 
capacious  air-box  into  the  narrow  pipe  ;  and  when  thi3 
change  of  motion  is  not  judicionfly  managed,  the  expendi¬ 
ture  of  power  may  be  as  great  as  if  all  were  brought  to 
tell  and  again  put  into  motion.  It  may  even  be  greater, 
“by  caufing  the  water  to  move  in  the  oppofzte  dire&i-on  to  its 
former  motion.  Of  fnch  confequeuce  is  it  to  have  all  theie 
icircumftances  fcientifically  conlidered.  It  is  in  fuch  parti¬ 
culars,  unheeded  by  the  ordinary  herd  of  engineers  or  pump- 
tnakers,  that  the  fuperiority  of  an  intelligent  practitioner  is 
to  be  feen. 

Another  material  point  in  the  conduit  of  water  in  pipes 
is  the  diftribution  of  it  to  the  different  perfons  who  have 
occafion  for  it.  This  is  rarely  done  from  the  riling  main.  It 
is  ufual  to  fend  the  whole  into  a  cillern,  from  which  it  is 
afterwards  conduced  to  different  places  in  feparate  pipes. 
Till  the  dilcovery  of  the  general  theorem  by  the  chevalier 
Buat,  this  has  been  done  with  great  inaccuracy.  Engi¬ 
neers  think  that  the  different  purchafers  from  water-works 
receive  in  proportion  to  their  refpe&ive  bargains  when  they 
give  them  pipes  whofe  areas  are  proportional  to  thefe  pay¬ 
ments.  But  we  now  fee,  that  when  thefe  pipes  are  of  any 
conliderable  length,  the  waters  of  a  larger  pipe  run  with  a 
greater  velocity  than  thofe  of  a  fmaller  pipe  having  the  fame 
Hope.  A  pipe  of  two  inches  diameter  will  give  much  more 
water  than  four  pipes  of  one"  inch  diameter  ;  it  will  give  as 
much  as  five  and  a  half  fuch  pipes,  or  more  ;  becauie  the 
fquares  of  the  difeharges  are  very  nearly  as  the  fifth  powers 
of  the  diameters.  This  point  ought  therefore  to  be  care¬ 
fully  confidered  in  the  bargains  made  with  the  proprietors 
of  water-works,  and  the  payments  made  in  this  proportion. 
Perhaps  the  moft  unexceptionable  method  would  be  to  make 


a  double  diftribution,  Let  the  water  be  firft  let  off  m  its  Water- 
proper  proportions  into  a  fecond  feries  of  fmall  cifterns,  and  .  wo*k^, 
let  each  have  a  pipe  which  will  convey  the  v/hole  water  that 
is  difeharged  into  it.  The  firft  diftribution  may  be  made 
entirely  by  pipes  of  one  inch  in  diameter  ;  this  would  leave 
nothing  to  the  calculation  of  the  diftributor,  for  every  man 
would  pay  in  proportion  to  the  number  of  fuch  pipes  which 
run  into  his  own  ciftern. 

In  many  cafes,  however,  water  is  diftributed  by  pipes  de¬ 
rived  from  a  main.  And  here  another  circumftance  comes 
into  action.  When  water  is  paffing  along  a  pipe,  its  pref¬ 
fure  on  the  fides  of  the  pipe  is  diminilhed  by  its  velocity ; 
and  if  a  pipe  is  now  derived  from  it,  the  quantity  drawn 
off  is  alfo  diminilhed  in  the  fubduplicate  ratio  of  the  pref- 
fures.  If  the  preffure  is  reduced  to  ^th,  -Jth,  -^th,  &c. 
the  difeharge  from  the  lateral  pipe  Is  reduced  to  i,  jd,  Jth, 

&c. 

It  is  therefore  of  great  importance  to  determine,  what 
this  diminution  of  preffure  is  which  arifes  from  the  motion 
along  the  main. 

It  is  plain,  that  if  the  water  fuffered  no  refiftance  in  the 
main,  its  velocity  would  be  that  with  which  it  entered,  and 
it  would  pafs  along  without  exerting  any  preffure.  If  the 
pipe  were  {hut  at  the  end,  the  preffure  on  the  fide?  would 
be  the  full  preffure  of  the  head  of  water.  If  the  head  of 
water  remain  the  fame,  and  the  end  of  the  tube  be  contrac¬ 
ted,  but  not  flopped  entirely,  the  velocity  in  the  pipe  is  di¬ 
minilhed.  If  we  would  have  the  velocity  in  the  pipe  with 
this  contradled  mouth  augmented  to  what  it  was  before  the 
contradbon  was  made,  we  muft  employ  the  preffure  of  a 
pifton,  or  of  a  head  of  water.  This  is  propagated  through 
the  fluid,  and  thus  a  preffure  is  immediately  excited  on  the 
fides  ot  the  pipe.  New  obftrudlions  of  any  kind,  arifing 
from  iridlion  or  any  other  caufc,  produce  a  diminution  of 
velocity  in  the  pipe.  But  when  the  natural  velocity  is 
checked,  the  particles  readl  on  what  obftru&s  their  mo¬ 
tion  ;  and  this  adlion  is  uniformly  propagated  through  a 
perfedl  fluid  in  every  dircdlion.  The  refiftance  therefore 
which  we  thus  aferibe  to  fridlion,  produces  the  lame  lateral 
preffure  which  a  contraction  of  the  orifice,  which  equally 
diminifhes  the  velocity  in  the  pipe,  would  do.  Indeed  this 
is  demonftrable  from  any  diftintt  notions  that  we  can  form 
of  thefe  obftrudtions.  They  pioceed  from  the  want  of  per¬ 
fect  fmoothnefs,  which  obliges  the  particles  next  the  fides 
to  move  in  undulated  lines.  This  excites  tranfverfe  forces 
in  the  fame  manner  ?.e  any  conftrained  curvilineal  motion. 

A  particle  in  its  undulated  path  tends  to  efcape  horn  it, 
and  aCts  on  the  lateral  particles  in  the  fame  manner  that  it 
would  do  if  moving  fingly  in  a  capillary  tube  having  the 
fame  undulations ;  it  would  prefs  on  the  concave  fide  of  eve¬ 
ry  fuch  undulation.  Thus  a  preffure  is  exerted  among  the 
particles,  which  is  propagated  to  the  fides  of  the  pipe  ;  or 
the  diminution  off  velocity  may  arile  from  a  vifeidky  or 
want  of  perfed  fluidity.  This  obliges  the  particle  imme¬ 
diately  preffed  to  drag  along  with  it  another  particle  which 
is  withheld  by  adheiion  to  the  fides.  This  requires  addi¬ 
tional,  preffure  from  a  pifton,  or  an  additional  head  of  water; 
and  this  preffure  alfo  is  propagated  to  the  fides  of  the  pipe. 

Hence  it  fhould  follow,  that  the  preffure  which  water 
in  motion  exerts  on  the  fides  of  its  conduit  is  equal  to 
that  which  is  competent  to  the  head  of  water  which  impels 
it  into  the  pipe,  diminilhed  by  the  head  of  water  competent 
to  the  adual  velocity  with  which  it  moves  along  the  pipe. 

Let  H  reprefent  the  head  of  water  which  impels  it  into  the 
entry  of  the  pipe,  and  h  the  head  which  would  produce  the 
adlual  velocity  ;  then  H — h  is  the  column  which  w  ould  pro¬ 
duce  the  preffure  exerted  on  its  fides. 

This  4$  abundantly  verified  by  very  Ample  experiments. 

5X2  Let 
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Let  an  upright  pipe  be  inferted  into  the  fide  of  the  main  pipe. 
When  the  water  runs  out  by  the  mouth  of  the  main,  it  will 
rife  in  this  branch  till  the  weight  of  the  C(%mn  balances 
the  preffure  that  fupports  it ;  and  if  wc  then  afcertain  the 
velocity  of  the  iffuing  water  by  means  of  the  quantity  dif- 
charged,  and  compute  the  head  or  height  neceffary  for  pro¬ 
ducing  this  velocity,  and  fubtiaft  this  from  the  height  of 
water  above  the  entry  of  the  main,  we  fhall  find  the  height 
in  the  branch  precitely  equal  to  their  difference.  Our  rea¬ 
ders  may  lee  this  by  examining  the  experiments  related  by 
Gravelande,  and  ft  ill  better  by  confulting  the  experiments 
narrated  by  Boffin,  §  qr8,  which  are  detailed  with  great 
mir.utenefs  ;  the  refults  corresponded  accurately  with  this 
propofition.  'I  he  experiments  indeed  were  not  heights  of 
water  fupported  by  this  preffure,  but  water  expelled  by  it 
through  the  fame  orifice.  Indeed  the  truth  of  the  propo¬ 
rtion  appears  in  every  way  we  can  conftder  the  motion  of 
water-  And  as  it  is  of  the  firil  importance  in  the  pra&ice 
of  conducting  water  (for  leafons  which  will  prefently  ap¬ 
pear),  it  merits  a  particular  attention.  When  an  inclined 
tube  is  in  train,  the  accelerating  power  of  the  water  (or  its 
weight  diminifhed  in  the  proportion  of  the  length,  of  the 
oblique  column  to  its  vertical  height,  or  its  weight  multi¬ 
plied  by  the  fra&ion  — ,  which  expreffes  the  Hope),  is  in 

eqiulibrio  with  the  obftruCh’ons  ;  and  therefore  it  exerts  no 
preffure  on  the  pipe  but  what  arifes  from  its  weight  alone. 
Any  part  of  it  would  continue  to  Hide  down  the  inclined 
plane  with  a  conftant  velocity,  though  detached  from  what 
follows  it.  It  therefore  derives  no  preffure  from  the  head 
of  water  which  impelled  it  into  the  pipe.  The  fame  muff 
be  faid  of  a  hoiizontal  pipe  infinitely  fmooth,  or  oppofing 
no  refiftance.  The  water  would  move  in  this  pipe  with  the 
full  velocity  due  to  the  head  of  water  which  impels  it  into 
the  entry.  But  when  the  pipe  oppofes  an  obffrwftion,  the 
head  of  water  is  greater  than  that  which  would  impel  it 
into  the  pipe  with  the  velocity  that  it  a&ually  has  in.it ; 
and  this  additional  preffure  is  propagated  along  the  pipe, 
where  it  is  balanced  by  the  adual  refiftance,  and  'therefore 
excites  a  quaqua  ver/um  preffure  on  the  pipe.  In  fhort, 
whatever  part  of  the  head  of  water  in  the  i  efervoir,  or  of  the 
preffure  which  impels  italong  the  tube, is  not  employed  in  pro¬ 
ducing  velocity,  is  employed  in  adding  againft  fome  obftruc- 
tion,  and  excites  (by  the  readlion  of  tins  obflrudtion)  an  equal 
preffure  on  the  tube.  The  rule  therefore  is  general,  but  is 
iubjedl  to  fome  modifications  which  deferve  our  attention. 

In  the  limply  inclined  pipe  BC  (fig.  4.),  the  preffure  on 
any  point  S  is  equal  to  that  of  the  head  AB  of  water 
which  impels  the  water  into  the  pipe  wanting  ;  or  minus 
that  of  the  head  of  water  which  would  communicate  to  it  the 
velocity  with  which  it  a&ually  moves.  This  we  .fhall  call 
x,  and  confider  it  as  the  weight  of  a  column,  of  water  whole 
length  alfo  is  r.  In  like  manner  H  may  be  the  column 
AB,  which  impels  the  water  into  the  pipe,  and  would 
communicate  a  certain  velocity;  and  h  may  reprefeat  the 
column  which  would  communicate  the  adlual  velocity.  We 
have  therefore  x  —  H  —  h. 

In  the  pipe  HIKL,  the  preffure  at  the  point  I  is  AH 
“  ^  10,  m  H  —  h  —  10  ;  and  the  preffure  at  K  •  is 

H  —  h  +  FK.  ^  1 

And  iti  the  pipe  DEFO,  the'preffure  on  E  is  =  AR  — 
^  EM,  ~  II  —  h  —  EM  ;  and  the  preffure  at  F  is  FI 
■ —  h  -f  FN. 

We  muff  carefully  diftinguifh  this  preffure  on  any  fquare 
inch  of  the  pipe  from  the  obftru&ion  or  refiftance  which 
that  inch  a&ually  exerts,  and  which  is  part  of  the  caufe  of 
this  preffure.  I  he  preffure  is  (by  the  laws  of  hydroftatics) 
the  fame  with  that  exerted  ou  the  water  by  a  iquate  inch 
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of  the  pifton  or  forcing  head  of  water.-  This  muff  ba-  Water* 
lance  the  united  obftru&ions  of  the  whole  pipe,  in  as  far  worW' 
as  they  are  not  balanced  by  the  relative  weight  of  the  wa- 
ter  in  an  inclofed  pipe.  Whatever  be  the  inclination  of  a 
pipe,  and  the  velocity  of  the  water  in  it,  there  is  a  certain 
part  of  this  refiftance  which  may  not  be  balanced  by  the 
tendency  which  the  water  lias  to  Hide  along  ft,  provided 
the  pipe  be  long  enough  ;  or  if  the  pipe  is ‘too  fhort,  the 
tendency  down  the  pipe  may  more  than  balance  all  the  re¬ 
finances  that  obtain  below.  In  the  fuff  cafe,  this  overplus 
muff  be  balanced  by  an  additional  head  of  water;  and  in 
the  latter  cafe  the  pipe  is  not  in  train,  and  the  water 
will  accelerate.  There  is  Something;  in  the  mechanifm  of 
thefe  motions  which  makes  a  certain  length  of  pipe  necef- 
Tary  for  bringing  it  into  train  ;  a  certain  portion  of  the 
fur  face  which  a&s  in  concert  in  obftru&ing  the  motion. 

We  do  not  completely  underffand  this  circumffance,  but 
we  can  form  a  pretty  diftinft  notion  of  its  mode  of  ac¬ 
ting.  The  film  of  water  contiguous  to  the  pipe  is  with¬ 
held  by  the  obftru&ion,  but  glides  along  ;  the  film  immedi¬ 
ately  within  this  is  withheld  by  the  outer  film,  but  glides 
through  it :  and  thus  all  the  concentric  films  glide  within 
thofe  around  them,  fome  what  like  the  Hiding  tubes  of  a 
fpy-glafs,  when  we  draw  it  out  by  taking  hold  of  the 
end  of  the  imicrmoff.  Thus  the  fecond  film  paffes  beyond 
the  firfl  or  putermoft,  and  becomes  the  outermoft,  and  rubs 
along  the  tube.  Tire  third  does  the  fame  in  its  turn  ;  and 
thus  the  central  filaments  come  at  laff  to  the  outfide,  and  all 
fuftain  their  greateft  pofiible  obftruft ion.  When  this  is  ac- 
compliffied,  the  pipe  is  in  train.  This  requires  a  certain 
length,  which  we  cannot  determine  by  theory.  We  fee 
however  that  pipes  of  greater  diameter  muff  require  a 
greater  length,  and  this  in  a  proportion  which  is  probably 
that  of  the  number  of  filaments,  or  the  fquare  of  the  dia¬ 
meter.  Buat  found  this  fuppofition  agree  well  enough 
with,  his  experiments.  A  pipe  of  one  inch  in  diameter 
fuftained  no  change  of  velocity  by  gradually  fhortening  ft 
till  lie  reduced  it  to  fix  feet,  and  then  it  difeharged  a  little 
more  water.  A  pipe  of  two  inches  diameter  gave  a  fenfible 
augmentation  of  velocity  when  fhortened  to.  2 5  feet.  He 
therefore  fays,  that  the  fquare  of  the  diameter  in  inches, 
multiplied  by  72,  will  exprefs  (in  inches)  the  length  neccff 
fary  for  putting  any  pipe  in  train.’  * 

The  refiftance  exerted  by  a  fquare  inch  of  the  pipe  makes 
but  a  fmall  part  of  t lie  preffure  which  the  whole  refiftance^ 
oecafion  to  be  exerted  there  before  they  can  be  overcome. 

A  d 

The  refiftance  may  be  reprefented  by  -j ,  when  d  is  the  liy- 

dranlic  depth  (Jth  of  the  diameter),  and  s  the  length  of  1 
column  whofe  vertical  height  is  one  inch,  and  it  is  the  rda^ 
tive  weight  of  a  column  of  water  whofe  bale  is  a  fquare 
inch,  and  height  is  d.  For  the  refiftance  of  any  length  s 
of  pipe  which  is  in  train,,  is  equal  to  the  tendency  of  the 
water  to  Hide  down  (being  balanced  hy  it);  that  is,  is  equal 

to  the  weight  of  this  column  multiplied  by — .  The  mag¬ 
nitude  of  this  column  is  had  by  multiplying  its  length  by 
its  fe&ion.  The  fe&ion  is  the*  product  of  the  border  b  or 
circumference,  multiplied  by  the  mean  depth  </,  or  it  is  bd. 

This,  multiplied  by  the  length,  is  b  ds  ;  and.  this  multiplied 

by  the  Hope  j  is  L  the  relative  weight  of  the  column 

whofe  length  is  j.  The  relative  weight  of  one  inch  is  thero 
bd 

fore  — and  this  is  in  equiiibrio  with  the  refiftance  of  2 

ring  of  the  pipe  one  inch  broad.  This,  when  unfolded,  is  a 
•parallelogram  h  inches  in  length.  One  inch  'of  this  tliere- 

~  '  fore  I 
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fore  Is  -  >  tin  relative  weight  of  a  column  of  water  having 

~t!  for  Its  height  and  a  fquare  inch  for  its.  bafe.  Suppofe  the 
pipe  four  inches  in  diameter,  and  the  Hope  s=  253,  the 
refiftance  is  one  grain  ;  for  an  inch  of  water  weighs  253 

grains.  .  •  •  r 

This  knowledge  of  the  preffure  of  water  in  motion  is  ot 
great  importance.  In  the  management  of  rivers  and  canals 
it  inffructs  us  concerning  the  damages  which  they  produce 
in  their  beds  by  tearing  up  the  foil ;  it  informs  us  ot  the 
ftrength  which  we  muft  give  to  the  banks:  but  it  is  ot  more 
confluence  in  the  management  of  dole  conduits.  By  chis 
vve  muft  regulate  the  ftrength  of  our  pipes  ;  by  this  alto  we 
muft  afeertain  the  quantities  of  water  which  may  be  drawn 
off  by  lateral  branches  from  any  main  conduit. 

With  refped  to  the  fuft  of  thefe  objeds,  where  Security 
is  our  foie  concern,  it  is  proper  to  confider  the  preffure  in 
the  moft  unfavourable  circumftances,  vr/..  when  the  end  ot 
the  main  is  (hut.  This  cafe  is  not  unfrequent.  Nay,  when 
the  water  is  in  motion,  its  velocity  in  a  conduit  Seldom  ex¬ 
ceeds  a  very  few  feet  in  a  fecond.  Eight  feet  per  fecond 
requires  only  one  foot  of  water  to  produce  it.  V\  e  ihouf 
therefore  eftimate  the  ftr'ain  on  all  conduits  by  the  whole 

height  of  the  refervoir.  .  ,  *  . 

In  order  to  adjuft  the  ftrength  of  a  pipe  to  the  foam,  we 
may  conceive.it  as  confiding  of  two  hair  cylinders  of  miu- 
pe  ruble  ftrength,  joined  along  the  two  learns,  where  the 
ffren'o-th  is  the  fame  with  the  ordinary  ftrength  of  the  ma¬ 
terials  of  which  it  is  made.  The  inisde  preffure  tends  to 

burft.  the  pine  by  tearing  open  thefe  feams,  and  each  ot  them 
full’ ins'  half  of  the  ftrain.  The  ftrain  on  an  inch  of  thefe 
two  feams  is  equal  to  the  weight  of  a  column  of  water  whofe 
height  is  the  depth  of  the  feam  below  the  furface  ot  the  re- 
fervoir  and  whofe  bafe  is  an  inch  broad  and  a  diameter  of 
the  pipe  in  length.  This  follows  from  the  common  principles 

°f  Suopofe  the  pipe  to  be  of  lead,  one  foot  in  diameter  and 
,  oo  feet  under  the  furface  of  the  refervoir  •  v  ater  weighs 
62*  pounds  per  foot.  The  bafe  of  our  column  is  theretore 
L  th  Gr  a  foot,  and  the  tendency  to  burft  the  pipe  is  t  oo 
x  62i  * Ath  =  6 H°-  =52'  Pou"ds  ntar,f-  1Ahere.ore, 

an  inch  of  one  feam  is  ftrained  by  260!  pounds.  A  rod  of 
lead  one  inch  Square  is  pulled  afimder  by  860  pounds  (fee 
Sr^aru  of  Materials,  n°  40).  Therefore,  it  the  thicknefs 
of  the  feam  is  =  &  inches,  cr  Id  of  an  inch,  ,t  will  juft 
withftand  this  ftrain.  But  we  muft  make  it  much  ftonger 
than  this,  efoecially  if  the  pipe  leads  from  an  engine  which 
fends  the  water  along  it  by  Harts.  Bel.dor  and  Defagu, her 
have  given  tables  of  the  thicknefs  and  weights  of  pipes  which 
experience  has  found  fufficient  for  the  different  materials  and 
depths.  Defaguiliers  fays,  that  a  leaden  pipe  of  ?tlis  of_an 
inch  in  thicknefs  is  ftrong  enongh  for  a  height  of  '40  ‘« 
and  diameter  of  7  inches.  From  this  we  may  calculate  all 
others.  Belidor  fays,  that  a  leaden  pipe  1 2  inches  diameter 
an 4  60  feet  deep  fhould  be  half  an  inch  thick:  but  thefe 
things  will  be  more  prope.ly  computed  by  means  of  the  lift 
given  in  n°  40  of  the  article  Strength  0]  Materia,*.  , 

The  application  which- we  are  moft  anxious  to  maxe  at 
the  knowledge  of  the  preffure.  of  moving  waters  is  the  t_en- 
vation  from  a  main  conduit  by  lateral  branches.  I  his  oc¬ 
curs  very  frequently  in  the  diftribut.on  of  waters  among  the 
inhabitants  of  towns;  and  it  is  fo  imperfectly  underflow!  by 
the  create  ft  part  of  thofe  who  take  the  name  of  engineers, 
that 'individuals  have  no  Security  that  they Trail  get  even  one 
half  -f  the  water  they  bargain  and  pay  for  ;  yet  this  may 
be  as* accurately  afeertained  as  any  other  problem  in  nydrau- 
lics  by  means  of  our  general  theorem.  1  he  c«fe  therefore 
merits  our  particular  attention# 


t  ]  W  O  R 

It  appears  to  be  determined  already,  when  we  have  afeer¬ 
tained  the  prelim  es  by  which  the  water  is  impelled  into  thefe 
lateral  pipes,  efpecially  after  we  have  faid  that  the  experi¬ 
ments  of  Boffut  on  the  aaual  difeharges  from  a  lateral  pipe 
fully  confirm  the  theoretical  do&rine.  2hit  much  remains 
to  be  coniidered.  We  have  feen  that  there  is  a  vaft  diffe¬ 
rence  between  the  difeharge  made  through  a  hole,  or  even 
through  a  fbort  pipe,  and  the  difeharge  from  the  far  end 
of  a  pipe  derived"  from  a  mam  conduit.  And  even  when 
this  has  been  afeertained  by  our  new  theory,  the  difeharge 
thus  modified -will  be  found  confiderably  different  from  the 
real  ftate  of  things :  For  when  water  is  flowing  along  a  mam 
with  a  known  velocity,  and  therefore  exerting  a  known 
preffure  on  the  circle  which  we  propofe  for  the  entry  of  a 
branch,  if  we  infert  a  branch  there  water  will  go  along  it  : 
but  this  will  generally  make  a  confiderable  change  in  the 
motion  along  the  main,  and  therefore  m  the  preffure  which 
is  to  expel  the  water.  It  alfo  makes  a  confiderable  change 
in  the  whole  quantity  which  pa.fles  along  the  antenoi  pait 


Water. 

works. 


of  the  main,  and  a  fall  greater  change  on  what  moves  along 
that  part  of  it  which  lies  beyond  the  branch  :  it  therefore 
affeds  the  quantity  nectffary  for  the  whole  Supply,  the  force 
that  is  required  for  propelling  it,  and  the  quantity  delivered 
by  other  branches.  This  part  therefore  of  the  manage¬ 
ment  of  water  in  conduits  is  of  confiderable  importance  and 
intricacy.  We  can  propofe  in  this  place  nothing  more  than 
a  Solution  of  fuch  leading  queftions  as  involve  the  chief  cir¬ 
cumftances,  recommending  to  our  readers  thfc  perulal  of  an- 
ginal  works  on  this  fubjed.  M.  Boffot’s  experiments  are. 
fully  competent  to  the  eftablifhment  of  the  fundamental  prin¬ 
ciple.  The  hole  through  which  the  lateral  difeharges  were 
made  was  but  a  few  feet  from  the  refervoir.  ihepme 
was  fucceffively  lengthened,  by  which  the  refinances,  were 
increafed,  and  the  velocity  dimtmftied.  But  this  did  not 
afted  the  lateral  difeharges,  except  by  afte&ing  the  pi  el- 
fares  ;  and  the  difeharges  from  the  end  of  the  main  were 
fuppofed  to  be  the  fame  as  when  the  lateral  pipe  was  not  in¬ 
ferred.  Although  this  was  not  ftridly  true,  the  difference 
was  infenfible,  becaufe  the  lateral  pipe  had  but  about ‘the 
1 8th  part  of  the  area  ef  the  main.  .  . 

Supoofe  that  the  difeharge  fiom  the  refervoir  remains  the 
fame  after  the  derivation  of  this  branch,  then  the  motion  of 
the  water  all  the  way  to  the  infertion  of  the  Branch  is  the 
fame  as  before  ;  but,  beyond  this,  the.difcliarge  is  dimmi.h- 
ed  by  all  that  is  discharged  by  the  branch,  with  the  head  .v 
equivalent  to  the  preffure  cm  the  fide.  -  1  he  difeharge  by 
the  lower  end  of  the  main  being  dimimihed,  the  velocity  and 
refiftance  in  it  are  alfo  diminished.'  Therefore  the  difference 
between  x  and  the  head  employed  to  overcome  the  fndion 
in  this  fecond  cafe,  would  be  a  necdlefs  or  inefficient  part 
of  the  whole  load  at  the  entry,  which  is  lmpoffible  ;  tot  eve. 
ry  force  produces  an  effed,  or  it  is-  deftroyed  by  (ome  re¬ 
gion.  The  effed  of  the  forcing  head  ot  water  is  t» 
orodnee  the  treated  difeharge  correfoondmg  to  the  ob- 
flrudione  ;  and  thus  the  difeharge  from  the  refervoir,  or 
the  fupply  to  the  main,  muft  be  augmented  by  the  infert, on 
ot  the  branch,  if  the  forcing  head  of  water  remains  the 
feme.  A  greater  portion  therefore  of  the  forcing  head  was 
enmloyed  m  producing  a  greater  difeharge  at  the  entry  of 
the  main,  and  the  remainder,  left  than  *,  prccuced  the  pi  - 
fore  on  the  tides.  This  head  was  the  one  competent  to  the 
obftrudions  refulting  from  the  velocity  beyond  the  infertion 
or  the  branch  ;  and  this  velocity,  diminished  by  the  di.- 
charge  already  made,  was  leis  than  that  at  the  entry,  an- 
even  than  that  of  the  main  without  a  branch.  Hus  w.Kl 
appear  more  diftindly  by  putting  the  cafe  into  the  form  or 
an  conation.  Therefore  let  H  -  *  be  the  height  due  co 
the  velocity  at  the  entry,  of  which  the  effed  obtains  omy 
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“  the  °n!y  °rX  'vK'-ch  a£h  on  the  refinance  In  the  firfl  pSrt  of  the  mam.  and  the 

otlier  balances  the  refinances  beyond  the  lateral  pipe,  with 
a  velocity  dimimflierf  Ktr  ri _ ...  r  1  ,  *  y  , 


W 

horizontally,  The  head* . HWB  on 

the  fides  of  the  tube,  tending  to  ptoduce  the  difeharge  by 
tlie  branch,  at  the  fame  time  that ‘it  mull  overcome  the  ob- 
Uiuctions  beyond  the  branch.  If  the  orifice  did  not  exifl 
and  i  the  force  producing  the  velocity  on  a  fliort  tube  be 
reprefented  by  2  G,  and  the  fedion  of  the  main  by 
the  fupply  at  the  entry  of  the  main  would  be  A  V7& 
*  >  al,d  If  the  orifice  had  no  influence  on  the  value 


of  x,  the  discharge  by  the  orifice  would  be  D 


H’ 


D  being  its  difeharge  by  means  of  the  head  H,  when  the 
end  of  the  main  is  (hut ;  far  the  difeharges  are  in  the  fubdu- 
plicate  ratio  of  the  heads  of  water  by  which  they  are  ex¬ 
pelled  ;  and  therefore  yTI  :  yG  =  D  :  D  J1  (—  jJ. 

But  we  have  feen  that  .v  mult  diminifh  ;  and  we  know 
that  the  obfiruaions  are  nearly  as  the  fquare  roots  of  the 
velocities,  when  thefe  do  not  differ  much  among  themfelves. 
therefore  calling y  the  preffure  or  head  which  balances  the 
refinances  of  the  mam  without  a  branch,  while  .v  is  the  head 
neceflaiy  for  the  main  with  a  branch,  we  may  inflitute  this 

proportion  y  :  H~y=x,  XJ*L ~j)  .  and  th;8  4th  tem 


will  exprefs  the  head  producing  the  velocity  in  the  main 
beyond  the  branch  (as  H  —y  would  have  done  in  a  main 
without  a  branch).  This  velocity  beyond  the  branch  will 


be  \/ 2  G  J* 


(H- 


avelocity  diminilhed  bv  the 

i  mainproduces  ver* litde  chanse 

alt^de"lt,hrerSeral  difdlarge  “  Sreat-  ^e  train  may  be  f* 
altered,  .hat  the  remaining  part  of  the  main  will  not  run 

full,  and  then  the  branch  will  not  yield  the  fame  quantity 
1  he  velocity  in  a  very  long  horizontal  tube  may  be  fo  fmali 
(by  a  fmali  head  of  water  and  great  obftrueffions  in  a  very 
ong  tube)  that  it  will  juft  run  full.  An  orifice  made  in  its 
upperhde  will  yield  nothing;  and  yet  a  f.nall  tube  inferred 
into  it  will  carry  a  column  almort  as  high  as  the  refervoir. 
So  that  we  cannot  judge  in  all  cafes  of  the  prefTures  by  the 
difeharges,  and  vice  verfa.  ’ 

If  there  be  an  inclined  tube,  having  a  head  greater  than 

trair  h  C°mpete,?t  t0  thf  velocity>  we  may  bring  it  into 
tram  by  an  opening  on  its  upper  fide  near  the  refervoir. 

L  i  y‘e'f  _l°me  water,  and  the  velocity  will  diminifh 

L  holc  v'  ■  •  u  m  train‘  If  we  fhould  n°w  enlarge 

the  hole,  it  will  yield  no  more  water  than  before. 

And  thus  we  have  pointed  out  the  chief  circumftances 
which  affeft  thefe  lateral  difeharges.  The  difeharges  are 
afterwards  modified  by  the  conduits  in  which  they  are  con- 
veyed  to  their  places  of  deftination.  Thefe  being  generally 
of  fmali  dimen lions,  for  the  fake  of  economy,  the  veloci¬ 
ty  .5  much  d.mimfhed.  But,  at  the  fame  time,  it  approach¬ 
es  nearer  to  that  which  the  fame  conduit  would  bring 


v  “»  and  tHe  dlfcharSe  at  the  end  dlr(f1f  f‘°mthe  refervoir,  becaafe  its  fmali  velocity  will 

...  - -  /TTU - )  Pr°WCna  S  ChangC  m  the  train  of  the  mal’n  conduit^ 

will  be  A  G  J ifcd  If  t0  this  we  add  the  . .  r  •  ' 


d'fcharge  of  the  branch,  the  fum  will  be  the  whole  difeharge 
1  cre^re  the  whole  Itippjy.  Theiefore  we  have  the  follow- 

Jr.g  equation,  A  v'lG  VH^  —  A  v'i  G 

/—  *  y 

+  D  J  H‘  Fr0ni  this  we  deduce  the  value  of  «  — 

2  GHA* 

This  value 


(A  yrey«^i+  n)V 


2  GAh 


y  1  VH 

of  .v  being  fubftituted  in  the  equation  of  the  difeharge  i  of 

the  branch,  which  was  =  D  f  ±,  will  give  the  difehar- 

ges  required,  and  they  will  differ  fo  much  the  more  from 
e  difchaiges  calculated  according  to  the  fimple  theory,  as 
the  velocity  111  the  mam  is  greater.  By  the  fimple  theory 
we  mean  the  fuppofition  that  the  lateral  difeharges  are  fuch 
as  would  be  produced  by  the  head  H  —  h,  where  H  is  the 

%r^Tr’  4  lh'  h'*d  d“'  “  •>*  >a«»i 

And  thus  it  appears  that  the  propottion  of  the  difehanre 

.■VtifdT  h“P'  T  *  ,h,t  »  far  end 

an]"  the  dlfchar^e  from  a  main  that  is  open,  depends  not 

and"  its"  diffe  r3’  bUn  atfo  °" the  fize  the  laferal  pipe, 
and  its  di  fiance  from  the  refervoir.  When  it  is  lar«e,it 

grea  ly  alters  the  tram  of  the  main,  under  the  fame  head 
by  altering  the  difeharge  at  its  extremity,  and  the  velocity 
tn  it  beyond  the  branch  ;  and  if  it  be  near  the  refervoir  it 
greatly  alters  the  train,  becaufe  the  diminilhed  velocity  takes 
place  through  a  greater  extent,  and  there  is  a  mearer  HI  ■ 
nation  of  the  refiftances.  greater  dlmi' 

th5  branch  is  taken  off  at  a  confiderable  diftance 
•m  ,  C,  rejervo.lr’  1  le  Pr°blem  becomes  more  complicated 
and  the  head  «  is  refolved  into  two  parts;  one  of  which  ba> 


ttt  n  I,  ^  M  ‘  LUC  main  conauit. 

We  fhould  now  treat  of  jets  of  water,  which  ftill  make 
ornament  in  the  magnificent  pleafure  grounds  of  the 
wealthy,  borne  of  thefe  are  indeed  grand  obje&s,  fuch  as 
t  e  two  at  Peterhoff  in  Ruflia,  which  fpout  about  60  feet 
"'f/  colur"n  of  nine  inches  diameter,  which  falls  an ain, 
and  (hakes  the  ground  with  its  blow.  Even  a  fpout  of  an 
inch  or  two  inches  diameter,  lancing  to  the  height  of  x  50 
feet,  is  a  gayobjeft,  andgieatly  enlivens  a  pleafure-ground; 
to  on‘  L.W  p  th€  ChlngeS  °f  H  breeze  bendShe  jet 

fuhieft  h •  r  UtrWfe  have  n®  room  ^ft  for  treating  thi. 

Si  aVlThlCh  18  °I  f°me  "1Cety  ;  and  mufl  conclude  this  ar¬ 
ticle  with  a  very  Ihort  account  of  the  management  of  water 
as  an  active  power  for  impelling  machinery. 


H.  Of  Machinery  drawn  by  Water . 


Tms  is  a  very  comprehenfive  article,  including  almoft 
h TJS  e  fpeC,€S  0frmi!1-  11  ‘‘s  no  lefs  -ponant  Tnd 

thi  deSSb-  KattTr°f  rCgrCt’  that  we  cannot  enter  into 
the  detail  which  it  deferves.  The  mere  defeription  of  the 

immenfe  variety  of  mills  which  are  in  general  ufe,  would  fill 
volumes,  and  a  fcientific  defeription  of  their  princbles  and 

SmS0fCTfmAl°n  TUld  3lmofl  form  a  complete  body 
ot  mechamcal  fcience.  But  this  is  far  beyond  the  limits  of 

a  Work  like  oms.  Many  of  thefe  machines  have  Sen  at 

tS7  drTbe-d  Under  thc‘r  pr°per  narae3’  or  under  the  ar¬ 
ticles  which  give  an  account  of  their  manufactures  •  and  for 
others  we  mud  refer  our  readers  to  „  •  •  ,  , 

where  they  are  deferibed  in  minute  detail.  TlSgreSca- 

fn  manlfd  ST  ^  ^  publilhefat  Pari 

n  many  folio  volumes,  contains  a  defeription  of  the  pecu- 

SSZo  ma“yi-?s ;  and  the  voIume3 of  theS«- 

Sc  ans  aSl  r;  particularly  relate  to  the  mecha- 
me  aits  already  contain  many  more.  All  that  we  can  do 

m  th‘S  place  is,  to  confider  the  chief  circumflances  that  are 

heTeffc-icy  S  fr6m  which  a11  deriv^ 

manner  nf  /'  i  •  *  clrcUmftp“’«s  are  to  be  found  in  the 

f  emPIo)'Ind  water  as  an  aCting  power,  and  moll  of 

them 


’vvorlu. 
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Waeer-  them  are  comprehended  in  the  conftru&ion  of  water-vvheels. 
wor^s.  When  we  have  explained  the  principles  and  the  maxims  of 

-  conftru&ion  of  a  water-wheel,  every  reader  converfant  in 

mechanics  knows,  that  the  axis  of  this  wheel  may  be  em¬ 
ployed  to  tranfmit  the  force  impreffed  on  it  to  any  fpecies 
©f  machinery.  Therefore  nothing  fubfequent  to  this  can 
with  piopriety  be  contidered  as  water-works. 

Water-wheels  are  of  two  kinds,  diftlnguifhed  by  the  man¬ 
ner  in  which  water  is  made  an  impelling  power,  viz.  by  its 
weight,  or  by  its  impulfe.  This  requires  a  very  different 
form  and  manner  of  adaptation  ;  and  this  forms  an  oftenfible 
diftin&ion,  fuikciently  obvious  to  give  a  name  to  each  clafs. 

*  When  water  is  made  to  a&  by  its  weight,  it  is  deli¬ 
vered  from  the  fpout  as  high  on  the  wheel  as  pofiible,  that 
it  may  continue  long  to  prefs  it  down  :  but  when  it  is  made 
to  ftrike  the  wheel,  it  is  delivered  as  low  as  pofiible,  that  it 
may  have  previoufl)  acquired  a  great  velocity.  And  thus 
the  wheels  are  faid  to  be  overshot  or  undershot* 

Of  Overfhet  Wheels . 

This  is  nothing  but  a  frame  of  open  buckets,  fo  difpo- 
fed  round  the  rim  of  a  wheel  as  to  receive  the  water  deli¬ 
vered  from  a  fpout ;  fo  that  one  fide  of  the  wheel  is  load¬ 
ed  with  water,  while  the  other  is  empty.  The  confe- 
qnence  muft  be,  that  the  loaded  fide  muft  defcend.  By  this 
motion  the  water  runs  out  of  the  lower  buckets,  while  the 
empty  buckets  of  the  riling  fide  of  the  wheel  come  under 
the  fpout  in  their  turn,  and  are  filled  with  water. 

If  it  were  pofiible  to  conftrudt  the  buckets  in  fuch  a  man¬ 
ner  as  to  remain  completely  filled  with  water  till  they  come 
to  the  very  bottom  of  the  wheel,  the  preflure  with  which 
the  water  urges  the  wheel  rouud  its  axis  would  be  the  lame 
as  if  the  extremity  of  the  horizontal  radius  were  continually 
loaded  with  a  quantify  of  water  fufficient  to  fill  a  fquare 
pipe,  whofe  fedlion  is  equal  to  that  of  the  bucket,  and 
whole  length  is  the  diameter  of  the  wheel.  For  let  the 
buckets  $D  and  EF  (fig.  5.)  be  compared  together,  the 
arches  DB  and  EF  are  equal.  The  mechanical  energy  of 
the  water  contained  in  the  bucket  EF,  or  the  preflure  with 
which  its  weight  urges  the  wheel,  is  the  fame  as  if  all  this 
water  were  hung  on  that  point  T  of  the  horizontal  arm 
CF,  where  it  is  cut  by  the  vertical  or  plumb-line  BT.  ffhis. 
is  plain  from  the  molt  elementary  principles  of  mechanics. 
Therefore  the  effe&  of  the  bucket  BD  is  to  that  of  the 
bucket  EF  as  CT  to  CF  or  CB.  Draw  the  horizontal 
lines  PB  b  b,  QD  dd.  It  is  plain,  that  if  BD  is  taken  very 
fmall,  fo  that  it  may  be  confidered  as  a  ftraight  line,  BD  : 
BO  =  CB  :BP,  and  EF  :  *  </  =  CF  :  CT,  and  EF  X  CT 
z=:b  dX  CF.  Therefore  if  the  prifm  of  water,  whofe  verti¬ 
cal  fe&ion  is  b  Id d,  were  hung  on  at  F,  its  force  to  urge  the 
wheel  round  would  be  the  fame  as  that  of  the  w’ater  lying 
in  the  bucket  BD.  The  fame  may  be  faid  of  every  bucket; 
and  the  effe&ive  preflure  of  the  whole  ring  of  ^  water 
A/HKFI,  in  its  natural  fituation,  is  the  fame  with  the 
pillar  of  water  ahh  a  hung  on  at  F.  And  the  effe&  of  any 
portion  BF  of  this  ring  is  the  fame  with  that  of  the  corre- 
fponding  portion  l  TfJ>  of  the  vertical  pillar.  We  do  not 
take  into  account  the  fmall  difference  which  arifes  from  the 
depth  B  or  F j\  becaufe  we  may  fuppofe  the  circle  de- 
ferihed  through  the  centres  of  gravity  of  the  buckets.  And 
in  the  farther  profecutiou  of  this  fubjedt,  we  fhall  take  fimi- 
lar  liberties,  with  the  view  of  iimplitying  the  fubjedl,  and  fa¬ 
cing  time  to  the  reader. 

But  fuch  a  (late  of  the  wheel  is  impoffible.  The  bucket 
at  the  very  top  of  the  wheel  may  be  completely  filled  with 
water  ;  but  when  it  comes  into  the  oblique  poiition  BD, 
a  part  of  the  water  muft  run  over  the  outer  <?dge  <r,  and  the 
bucket  will  only  retain  the  quantity  ZBD  * ;  and  if  the 


buckets  are  formed  by  partitions  dire&ed  to  the  axis  of  the  Water¬ 
wheel,  the  whole  water  muft  be  run  out  by  the  time  that  wor^ 
they  defcend  to  the  level  of  the  axis.  To  prevent  this  ma¬ 
ny  contrivances  have  been  adopted.  The  wheel  has  been 
forrounded  with  a  hoop  or  fweep,  confiding  of  a  circular 
board,  which  comes  almeft  into  contact  with  the  rim  of  the 
wheel,  and  terminates  at  H,  where  the  water  is  allowed  to 
run  off.  But  unleis  the  work  is  executed  with  uncommon 
accuracy,  the  wheel  made  exadlly  round,  and  the  fweep  ex¬ 
actly  fitting  it,  a  great  quantity  of  water  efcapes  between 
them  ;  and  there  is  a  very  fenfihle  obfxrudion  to  the  mo¬ 
tion  of  iucli  a  wheel,  from  fomething  like  friction  between 
the  water  and  the  fweep.  Froft  alfo  effedually  flops  the 
motion  of  fuch  a  wheel.  Sweeps  have  therefore  been  gene- 
rally  laid  afide,  although  there  are  fituations  where  they 
might  be  ufed  with  good  effed. 

Mill-wrights  have  turned  their  whole  attention  to  the  gi¬ 
ving  a  form  to  the  buckets  which  fhall  enable  them  to  re¬ 
tain  the  water  along  2  great  portion  of  the  circumference  of 
the  wheel.  It  would  be  endlefs  to  deferibe  all  thefe  con¬ 
trivances  ;  and  we  fhall  therefore  content  ourfelves  with  one 
or  two  of  the  moft  approved.  The  intelligent  reader  will 
readily  fee  that  many  of  the  circumftances  which  concur  in 
producing  the  ultimate  effe&  (fuch  as  the  facility  with  which 
the  water  is  received  into  the  buckets,  the  place  which  it  is- 
to  occupy  during  the  progreff  of  the  bucket  from  the  top 
to  the  bottom  of  the  wheel,  the  readinefs  with  which  they 
are  evacuated,  or  the  chance  that  the  water  has  of  being; 
dragged  beyond  the  bottom  of  the  wheel  by.  its  adhefion. 

See.  Sec.)  are  fuch  as  do  not  admit  of  precife  calculation  or 
reafoning  about  their  merits  ;  and  that  this  or  that  fonn  can 
feldom  be  evidently  demonft rated  to  be  the  very  bed  pofiible. 

But,  at  the  fame  time,  he  will  fee  the  general  reafons  of  pre¬ 
ference,  and  his  attention  will  be  direded  to  circumftances.' 
which  muft  be  attended  to,  in  order  to  nave  agpod  bucket¬ 
ed  wheel. 

Fig.  6.  is  the  outline  of  a  wheel  having  40  buckets*. 

The  ring  of  board  contained  between  the  concentric  circles 
QDS  and  PAR,  making  the  ends  of  the  buckets,  is  called 
the  shrouding,  in  the  language  of  the  art,  and  QP  is  cal¬ 
led  the  depth  of  Jhrouaing.  The  inner  circle  PAR  is  cal¬ 
led  the  Sole  of  the  wheel,  and  ufually  con  fills  or  boards 
nailed  to  ftrorig  wooden  rings  of  compafs  timber  of  couii- 
derable  fcanrling,  firmly  united  with  the  arms  or  radii. 

The  partitions,  which  determine  the  form  of  the  buckets, 
confift  of  three  different  planes  or  boards  AB,  BC,  CD, 
which  are  variously  named  by  different  artifts.  W e  have 
heard  them  named  the  Start  or  Shguldep.,  the  Arm, 
and  die  Wrest  (probably  for  wrift,  on  account  of  a  re- 
femblance  of  tfie  whole  line  to  the  human  arm)  ;  B  is  alfo 
called  the  Elbow.  Fig.  7.  reprefents  a  fmall  portion  of 
the  fame  bucketing  on  a  larger  lcale,  that  the  pioportions 
of  the  parts  may  be  more  diilinftly  feen.  AG,  the  foie  of 
one  bucket,  is  made  about  -fth  more  than  the  depth  GIT 
of  the  fhiouding.  The  ilart  A  B  is  {  of  AL  The  plane 
BC  is  fo  inclined  to  AB  that  it  would  pafs  through  H  > 
but  it  is  made  to  terminate  in  C,  in  fuch  a  manner  that 
FC  is  Lths  of  GH  or  AI.  Then  CD  is  fo  placed  that 
HD  is  about  -fth  of  ILL 

By  this  conftru&ion,  it  follows  that  the  area  FABC  is 
very  nearly  equal  to  DABC  ;  fo  that  the  water  which  will 
fill  the  fpace  FABC  will  all  be  contained  in  the  bucket 
when  it  fhall  come  into  fuch  a  pofition  that  AD  is  a  hori¬ 
zontal  line  ;  and  the  line  A  B  •will  then  make  an  angle  of 
nearly  35°  with  the  vertical,  or  the  bucket  will  be  3  pMrom 
the  perpendicular.  If  the  bucket  defcend  fo  much  lower 
that  one  half  of  the  water  runs  out,  the  line  AB  will  make 
an  angle  of  23s  or  2 4"  nearly >  with  the  vertical  There- 
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fore  tlie  wheel,  filled  to  the  degree  now  mentioned,  will  great  extenfion 
begin  to  lofe  water  at  about  -Jth  of  the  diameter  from  the 


bottom,  and  half  of  the  water  will  be  dif charged  from  the 
loweft  bucket,  about  ~^th  of  the  diameter  farther  down. 
Thefe  fituatioas  of  the  diicharging  bucket  are  marked  at 
T  and  V  in  fig.  6.  Had  a  greater  proportion  of  the  buc¬ 
kets  been  filled  with  water  when  they  were  under  the  (pout, 
the  difcharge  would  have  be  un  at  a  greater  height  from 
the  bottom,  and  we  (hould  lofe  a  greater  portion  of  the  whole 
fall  of  water.  The  lofs  by  the  prefent  conitrudlion  is  lefs 
than  Tf-jyth  (luppofing  the  water  to  be  delivered  into  the 
wheel  at  the  very  top),  and  may  be  eftiinated  at  about 
-sVth  ;  for  the  lofs  is  the  verfed  fine  of  the  angle  which 
the  radius  of  the  bucket  makes  with  the  vertical.  The 
verfed  fine  of  35°  is  nearly  fth  of  the  radius  (being  o,i  8085), 
or  T5th  of  the  diameter.  It  is  evident,  that  if  only  ^  of 
this  water  were  lupplied  to  each  bucket  as  it  pafles  the 
fpout,  it  would  have  been  retained  for  io°  more  of  a  re¬ 
volution,  and  the  lofs  of  fall  would  have  been  only  about 
T¥th. 

Thefe  obfervations  ferve  to  fhow,  in  general,  that  an  ad¬ 
vantage  is  gained  by  having  the  buckets  fo  capacious  that 
the  quantity  of  water  which  each  can  receive  as  it  paffes 
the  fpout  may  not  nearly  fill  it.  This  may  be  accomplifh- 
ed  by  making  them  of  a  fufficient  length,  that  is,  by  ma¬ 
king  the  wheel  fufficiently  broad  between  the  two  fhroud- 
ings.  Economy  is  the  only  obje&ion  to  this  pra&ice,  and 
it  is  generally  very  ill  placed.  When  the  work  to  be  per¬ 
formed  by  the  wheel  is  great,  the  addition  of  power  gained 
by  a  greater  breadth  will  foon  compenfate  for  the  additional 
expence. 

The  third  plane  CD  is  not  very  frequent ;  and  mill¬ 
wrights  generally  content  themfelvcs  with  continuing  the 
board  all  the  way  from  the  elbow  B  to  the  out£r  edge  of 
the  wheel  at  H  ;  and  AB  is  generally  no  more  than  ^d  of 
the  depth  A I.  But  CD  is  a  very  evident  improvement, 
caufing  the  wheel  to  retain  a  very  fenfible  addition  to  the 
water.  Some  indeed  make  this  addition  more  confiderable, 
by  bringing  BC  more  outward,  fo  as  to  meet  the  rim  of 
the  wheel  at  H,  for  inftance,  and  making  HD  coincide 
with  the  rim.  But  this  makes  the  entry  of  the  water  fome- 
what  more  difficult  during  the  very  (hort  time  that  the 
opening  of  the  bucket  pafies  the  fpout.  To  facilitate  this 
as  much  as  poffible,  the  water  (hould  get  a  dire&ion  from 
the  fpout,  fuch  as  will  fend  it  into  the  buckets  in  the  moll 
perfect  manner.  This  may  be  obtained  by  delivering  the 
water  through  an  aperture  that  is  divided  by  thin  plates  of 
board  or  metal,  placed  in  the  proper  pofition,  as  we  have 
1  eprefented  in  fig.  6.  The  form  of  bucket  lad  mentioned, 
having  the  wreft  concentric  with  the  rim,  is  unfavourable 
to  the  ready  admiffion  of  the  water ;  whereas  an  oblique 
wreft  conducts  the  water  which  has  miffed  one  bucket  into 
the  next  below. 

The  mechanical  confideration  of  this  fubjetl  alfo  fhows 
us,  that  a  deep  (brooding,  in  order  to  make  a  capacious 
bucket,  is  not  a  good  method  :  it  does  not  make  the  buc¬ 
kets  retain  their  water  any  longer ;  and  it  diminifhes  the 
cffedlive  fall  of  water  :  for  the  water  received  at  the  top  of 
the  wheel  immediately  falls  to  the  bottom  of  the  bucket, 
and  thus  fhortens  the  fi&itious  pillar  of  water,  which  we 
(howed  to  be  the  meafure  of  the  effective  or  ufeful  preffure 
on  the  wheel ;  and  this  concurs  with  our  former  reafoas  for 
recommending  as  great  a  breadth  of  the  wheel,  and  length 
of  buckets,  as  economical  confiderations  will  permit. 

A  bucket- wheel  has  been  executed  lately  by  Mr  Robert 
Burns,  at  the  cotton- mills  of  Houfton,  Burns,  and  Co.  at 
Cartfide  in  Renfrewfhire,  of  a  conftru&ion  entirely  new, 
but  founded  on  a  good  principle,  which  is  fufceptible  of 
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It  "s  reprefented  in  fie.  8.  Tiie  backet 
confifts  of  a  ftart  AB,  an  arm  BC,  and  a  wreft  CD,  con. 
centric  with  the  rim.  But  the  bucket  is  alfo  divided  by  a  ’ 
partition  LM,  concentric  with  the  foie  and  rim,  and  fo 
placed  as  to  make  the  inner  and  outer  portions  of  nearly 
equal  capacity.  It  is  evident,  without  any  farther  reafon- 
mg  about  it,  that  this  partition  will  enable  the  bueket  to 
retain  its  water  much  longer.  When  they  are  filled 
they  retain  the  whole  water  at  i  8°  from  the  bottom  ;  and 
they  retain  i  at  n°.  They  do  not  admit  the  water ’quite 
fo  freely  as  buckets  of  the  common  conftruaion  ;  but  by 
means  of  the  contrivance  mentioned  a  little  ago  for  the 
fpout  (alio  the  invention  of  Mr  Burns,  and  furnilhed  with 
a  rack- work,  which  laifed  or  depreffed  it  as  the  fupply  of 
water  varied,  fo  as  at  all  times  to  employ  the  whole  fall  of 
the  water),  it\'s  found,  that  a  flow-moving  wheel  allows 
one  half  of  the  water  to  get  into  the  inner  buckets,  efpe- 
cjally  if  the  partition  do  not  altogether  reach  the  radius 
drawn  through  the  lip  D  of  the  outer  bucket. 

This  is  a  very  great  improvement  of  the  bucket-wheel ; 
and  when  the  wheel  is  made  of  a  liberal  breadth,  fo  that 
the  water  may  be  very  fhallow  in  the  buckets,  it’feems  to 
carry  the  performance  as  fai  as  it  can  go.  Mr  Burns  made 
the  firft  trial  on  a  wheel  of  24  feet  diameter;  and  its  per- 
formance  is  manifeftly  fuperior  to  that  of  the  wheel  which 
it  replaced,  and  which  was  a  very  good  one.  It  has  alfo 
another  valuable  property  :  When  the  fupply  of  water  is 
very  fcanty,  a  proper  adjuftment  of  the  apparatus  in  the 
fpout  will  direft  almoft  the  whole  of  the  water  into  the 
outer  buckets  ;  which,  by  placing  it  at  a  greater  diftance 
from  the  axis,  makes  a  very  fenfible  addition  to  its  mecha- 
nical  energy. 

We  laid  that  this  principle  is  fufceptible  of  confiderable 
extenfion  ;  and  it  13  evident  that  two  partitions  will  increafe 
the  effedf,  and  that  it  will  increafe  with  the  number  of  par¬ 
titions  :  fo  that  when  the  practice  now  begun,  of  making 
water-wheels  of  iron,  (hall  become  general,  and  therefore 
yery  thin  partitions  are  ufed,  their  number  may  be  greatly 
kcreafed  without  any  inconvenience  :  and  it  is  obvious,  that 
this  feries  of  partitions  muft  greatly  contribute,  to  the  ftiff- 
nefs  and  general  firmnefs  of  the  whole  wheel. 

There  frequently  occurs  a  difficulty  in  the  making  of 
bucket- wheels,  when  the  half-taught  mill  wright  attempts 
to  retain  thfe  water  a  long  time  in  "the  buckets.  The  water' 
gets  into  them  with  a  difficulty  which  he  cannot  account 
for,  and  fpills  all  about,  even  when  the  buckets  are  not 
moving  away  from  the  fpout.  This  arifes  from  the  air, 
which  muft  find  its  way  out  to  admit  the  water,  but  is 
obftru&ed  by  the  entering  water,  and  occaiions  a  great 
fluttering  at  the  entry.  This  may  be  entirely  prevented 
by  making  the  fpout  confiderably  narrower  than  the  wheel. 
This  will  leave  room  at  the  two  ends  of  the  buckets  for  the 
eicape  of  the  air.  1  his  obftrutftion  is  vaftly  greater  than 
one  would  imagine ;  for  the  water  drags  along  with  it  a 
great  quantity  of  air,  as  is  evident  in  the  Water -hlajl  de¬ 
scribed  by  many  authors. 

There  is  another  and  very  ferious  obftru&ion  to  the  mo¬ 
tion  of  an  overfiiot  or  bucketed  wheel.  When  it  moves  in 
back-water,  it  is  not  only  refilled  by  the  water,  when  it 
moves  more  (lowly  than  the  wheel,  which  is  very  frequently 
the  cafe,  but  it  lifts  a  great  deal  in  the  rffing  buckets.  In 
fome  particular  (tales  of  back-water,  the  descending  buc¬ 
ket  fills  itfelf  completely  with  water  ;  and,  in  other  cafes, 
it  contains  a  very  confiderable  quantity,  and  air  of  com¬ 
mon  deniity  ;  while  in  fome  rarer  cafes  it  contains  lcis  wa¬ 
ter,  with  air  in  a  cor.denfed  (tale.  In  the  firft  caie,  the 
riling  bucket  muft  come  up  filled  with  water,  which  it  can¬ 
not  drop  till  its  mouth  get  out  of  the  water.  In  the  fe* 
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yrtw*  cone!  cafe,  part  of  the  water  goes  out  before  this  $  but  the 
work*.  air  rarefies, 'and  therefore  there  is  Ml  feme  water  dragged  or 
lifted  up  by  the  wheel,  by  fn&ion  as  it  is  nfually  called.  In  the 
lad  cafe  there  is  no  fuch  back  load  on  the  rifing  fide  of  the 
wheel,  but  (which  is  as  detrimental  to  its  performance)  the 
descending  fide  is  employed  in  condenfmg  air;  and  although 
this  air  aids  the  afent  of  the  rifmg  fide,  it  does  not  ai  \  it 
fo  much  as  it  impedes  the  defeending  fide,  being  (by  the 
form  of  the  bucket)  nearer  to  the  vertical  line  drawn  thro’ 
the  axis.  .  * 

All  this  may  be  completely  prevented  by  a  few  holes 
made  in  the  hurt  of  each  bucket.  Air  being  at  lead  800 
times  rarer  than  water,  will  efcape  through  a  hole  almoft 
30  times  fafler  with  the  fame  preflure.  Very  moderate 
holes  will  therefore  fuff  ice  for  this  purpofe:  and  the  (mail 
quantity  of  water  which  thefe  holes  difeharge  during  the 
defent  of  the  buckets,  produces  a  lofs  which  is  altogether 
infignificant.  The  water  which  runs  out  of  one  runs  into 
another,  fo  that  there  is  only  the  lofs  of  one  bucket.  We 
have  feen  a  wheel  of  only  14  feet  diameter  working  in  near¬ 
ly  three  feet  of  back-water.  It  laboured  prodigioufly,  and 
brought  up  a  great  load  of  water,  which  fell  from  it  in  a- 
brupt  daffies,  which  rendered  the  motion  very  hobbling. 
When  three  holes  of  an  inch  diameter  were  made  in  each 
bucket  (  i  2  feet  long),  the  wheel  laboured  no  more,  there  was 
no  more  plunging  of  water  from  its  rifing  fide,  and  its 
power  on  the  machinery  was  increafed  more  than  ^th. 

Thefe  practical  obfervations  may  contain  information  that 
is  new  even  to  feveral  experienced  mill-wrights.  To  per- 
fons  lefs  informed  they  cannot  fail  of  being  ufefiil.  We 
now  proceed  to  confider  the  a&ion  of  water  thus  lying  in 
the  buckets  of  a  wheel  ;  and  to  afeertain  it3  energy  as  it 
may  be  modified  by  different  circumftauces  of  fall,  velo¬ 
city,  Sc  c. 

With  refpe&  to  variations  in  the  fall,  there  can  be  little 
room  for  difeiffion.  Since  the  a&ive  preflure  is  meafured  by 
the  pillar  of  water  reaching  from  the  horizontal  plane  where 
it  is  delivered  on  the  wheel,  to  the  horizontal  plane  where 
it  is  fpilkd  by*  the  wheel,  it  is  evident  that  it  mull  be  pro¬ 
portional  to  this  pillar,  and  therefore  we  mull  deliver  it 
as  high  and  retain  it  as  long  as  poflible. 

This  maxim  obliges  us,  in  the  firfl  place,  to  ufe  a  wheel 
whofe  diameter  is  equal  to  the  whole  fall.  We  (hall  not 
gain  any  thing  by  employing  a  larger  wheel ;  for  although 
we  ffiould  gain  by  ufing  only  that  part  of  the  circumference 
where  the  weight  will  a&  more  perpendicularly  to  the  ra¬ 
dius,  we  ffiall  lofe  more  by  the  neceflity  of  difeharging  the 
water  at  a  greater  height  from  the  bottom  :  For  we  mufl 
luppofe  the  buckets  of  both  the  wheels  equally  well-con- 
flru&ed ;  in  which  cafe,  the  heights  above  the  bottom, 
where  they  will  difeharge  the  water,  will  increafe  in  the 
proportion  of  the  diameter  of  the  wheel.  Now,  that  we 
(hall  lofe  more  by  this  than  we  gain  by  a  more  dired  ap¬ 
plication  of  the  weight,  is  plain,  without  any  further  rea- 
fonincr,  by  taking  the  extreme  cafe,  and  fuppofing  our 
wheel  enlarged  to  fuch  a  fize,  that  the  11  file fs  part  below  is 
equal  to  our  whole  fall.  In  this  cafe  the  water  will  be 
fpilled  from  the  buckets  as  foon  as  it  is  delivered  into  them. 
All  intermediate  cafes,  therefore,  partake  of  the  imperfec¬ 
tion  of  this. 

When  our  fall  is  exceedingly  great,  a  wheel  of  an  equal 
diameter  becomes  enormoufly  big  and  expenfive,  and  is  of 
itffilf  an  unmanageable  load.  We  have  leen  wheels  of  58 
feet  diameter,  however,  which  worked  extremely  well  ;  but 
they  are  of  very  difficult  confirmation,  and  extremely  apt 
to  warp  and  go  out  of  lhape  by  their  weight.  In  cafes 
like  this,  where  we  are  unwilling  to  lofe  any  part  of  the 
force  of  a  fmall  dream,  the  bed  form  of  a  bucket-wheel  is 
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art  inverted  chain-pump.  Indead  of  employing  a  chain- 
pump  of  the  bed  conftru&ion,  ABODE  A  (fig.  9.)  to  woJ  ’8' 
raife  water  through  the  upright  pipe  CB,  by  means  of  a 
force  applied  to  the  upper  wheel  A,  let  the  water  be  de¬ 
livered  from  a  fpout  F,  into  the  upper  part  of  the  pipe  BC, 
and  it  will  prefs  down  the  plujfs  in  the  lower  and  narrower 
bored  part  of  it  with  the  full  weight  of  the  column,  and 
efcape  at  the  dead  level  of  C.  This  weight  will  urge  round 
the  wheel  A  without  any  defalcation  :  and  this  is  the  mod 
powerful  manner  that  any  fall  of  water  whatever  can  be  ap¬ 
plied,  and  exceeds  the  mod  perfe£t  overfhot  wheel.  But 
though  it  excels  all  chains  of  buckets  in  economy  and  in 
effedt,  it  has  all  the  other  imperfections  of  this  kind  of  ma¬ 
chinery.  Though  the  chain  of  plugs  be  of  great  drength, 
it  has  fo  much  motion  in  its  joint?  that  it  needs  frequent  re¬ 
pairs  ;  and  when  it. breaks,  it  is  generally  in  the  neighbour¬ 
hood  of  A ,  on  the  loaded  fide,  and  all  comes  down  with  a 
great  erafh.  There  is  alfo  a  lofs  of  power  by  tho  immer- 
fion  of  fo  many  plugs  and  chains  in  the  water  ;  for  there 
can  be  no  doubt  but  that  if  the  plugs  were  big  enough 
and  light  enough,  they  would  buoy  and  even  draw  np  the 
plugs  in  the  narrow  part  at  C.  They  mud  therefore  dimi- 
nifh,  in  all  other  cafes,  the  force  with  which  this  plug  is 
prefled  down. 

The  velocity  of  an  overfhot  wheel  is  a  matter  of  very 
great  nicety  ;  and  authors,  both  fpeculative  and  practical, 
have  entertained  different,  nay  oppofite,  opinions  on  the 
fubjeCt.  Mr  Beledor,  whom  the  engineers  of  Europe  have 
long  been  accudomed  to  regard  as  facred  authority,  main¬ 
tains,  that  there  is  a  certain  velocity  related  to  that  ob¬ 
tainable  by  the  whole  fall,  which  will  procure  to  an  over¬ 
fhot  wheel  the  greated  performance.  Defaguilliers,  Smea- 
ton,  Lambert,  Des  Parcieux,  and  others,  maintain,  that 
there  is  no  fuch  relation,  and  that  the  performance  of  an 
overfhot- wheel  will  be  the  greater,  as  it  moves  more  flowly 
by  an  increafe  of  its  load  of  work.  Beledor  maintains, 
that  the  aCtive  power  of  water  lying  in  a  bucket-wheel  of 
any  diameter  is  equal  to  that  of  the  impulfe  of  the  fame 
water  on  the  floats  of  an  underfhot  wheel,  when  the  water 
iffiies  from  a  fluice  in  the  bottom  of  the  dam.  The  other 
writers  whom  we  have  named  aflert,  that  the  energy  of 
an  underfhot-wheel  is  but  one- half  of  that  of  an  overfhot* 
actuated  by  the  fame  quantity  of  water  falling  from  the 
fame  height. 

To  a  manufacturing  country  like  'ours,  which  derives 
aftoniffiing  fuperiority,  by  which  it  more  than  compensates 
for  the  impediments  of  heavy  taxes  and  luxurious  living 
chiefly  from  its  machinery,  in  which  it  leaves  all  Euiope  far 
behind,  the  decifion  of  this  queffion,  in  fuch  a  manner  as 
fhall  leave  no  doubt  or  mifco.nception  in  the  mind  even  of 
an  unlettered  artiff,  mud  be  coniidered  as  a  material  fervice; 
and  we  think  that  this  is  eafily  attainable. 

When  any  machine  moves  uniformly,  the  accelerating 
force  or  preflure  actually  exerted  on  the  impelled  point  of 
the  machine  is  in  equilibrio  with  all  the  refiflances  which 
are  exerted  at  the  working  point  with  thofe  ariiing  from 
friCtion,  and  thofe  that  are  excited  in  different  parts 
of  the  machine  by  their  mutual  actions.  This  is  an 
incontedable  truth  ;  and  though  little  attended  to  by  the 
mechanicians,  is  the  foundation  of  all  practical  knowledge 
of  machines.  Therefore,  when  an  over fhot- wheel  moves 
uniformly,  with  any  ‘velocity  whatever,  the  water  is  a&tng 
with  its  whole  weight  :  for  gravity  would  accelerate  its  de- 
feent,  if  not  completely  balanced  by  fome  reaction  ;  and  in 
this  balance  gravity  and  the  reading  part  of  the  machine 
exert  equal  and  oppofite  preflurcs,  and  thus  produce  the 
uniform  motion  of  the  machine.  We  are  th*s  particular 
on  this  point,  becauie  we  ohfirve  mechanicians  ot  the  fir  ft 
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woHts^  name  emPIoyJn?.  a  mo^e  re^foning  on  the  queflion  now 
.S<  before  us  which  is  fpccious,  and  appears  to  prove  the  con- 
clufion  which  they  draw ;  but  is  neve  nth  eiefs  contrary  to 
true  mechanical  principles.  They  aflert,  that  the  flower 
a  heavy  body  is  descending  (fuppofe  in  a  foale  fufpended 
from  an  axis  in  peritrochea),  the  more  does  it  prefs  on  the 
fcale,  and  ,  the  more  does  it  urge  the  machine  round:  and 
therefore  the  flower  an  overfhot  wheel  turns,  the  greater  is 
the  force  with  which  the  water  urges  it  round,  and  the 
more  work  will  be  done.  It  is  very  true  that  the  machine 
is  more  forcibly  impelled,  and  that  more  work  is  done  :  but 
this  is  aot  beeaufe  a  pound  of  water  prefixes  more  Arongly, 
but  beeaufe  there  is  more  water  prefling  on  the  wheel  ;  for 
the  fpout  fupplies  at  the  fame  rate,  and  each  bucket  re¬ 
ceives  more  water  as  it  pafies  by  it. 

Let  us  therefore  examine  this  queflion  by  the  unqueflion- 
able  principles  of  mechanics. 

Let  the  overfhot-wheel  Ay*ff  (he;.  9.)  receive  the  wa¬ 
ter  from  a  fpout  at  the  very  top  of  the  wheel  ;  and,  in  or. 
der  that  the  wheel  may  not  be  retarded  by  dragging  into 
motion  the  water  limply  laid  into  the  uppermoft  bucket  at 
%  -A,  let  it  be  received  at  B,  with  the  velocity  (dire&ed  in  a 

tangent  to  the  wheel)  acquired  by  the  head  of  water  AP. 
This  velocity,  therefore,  mult  be  eqifal  to  that  of  the  rim 
©f  the  wheel.  Let  this  be  v9  or  let  the  wheel  and  the 
water  move  over  v  inches  in  a  fecond.  Let  the  buckets 
be  of  fuch  dimenfions,  that  all  the  water  which  each  receives 
as  it  pafies  the  fpout  is  retained  till  it  comes  to  the  por¬ 
tion  R,  where  it  is  difeharged  at  once.  It  is  plain  that, 
in  place  of  the  feparate  quantities  of  water  lying  in  each 
bucket,  we  may  fubflitute  a  continued  ring  of  water,  equal 
to  their  fum,  and  uniformly  diftributed  in  the  ipace  BER^/3. 
This  confiitutes  a  ring  of  uniform  thicknefs.  *  Let  the  area 
of  its  crofs  fe£ion  £  B  or  F/be  called  a.  We  have  al 
ready  demonftrated,  that  the  mechanical  energy  with  which 
this  water  on  the  circumference  of  the  wheel  urges  it  round, 
is  the  fame  with  what  would  be  exerted  by  the  pillar  hr  rb 
prefling  on  F /,  or  acting  by  the  lever  CF.  The  weight 
of  this  pillar  may  be  exprefled  by  a  X  b  r,  or  a  X  PS  ;  and 
if  we  call  the  radius  CF  of  the  wheel  R,  the  momentum 
or  mechanical  energy  of  this  weight  will  be  leprefented  bv 
tfXPSXR.  7 

Now,  let  us  fuppofe  that  this  wheel  is  employed  to  raife 
a  weight  W,  which  is  fufpended  by  a  rope  wound  round 
the  axis  of  the.  wheel.  Let  r  be  the  radius  of  this  axle. 
M  hen*  W  X  r  is  the  momentum  of  the  work.  Let  the 
weight  rife  with  the.  velocity  n  when  the  rim  of  the  wheel 
turns  with  the  velocity  v,  that  is,  let  it  rife  u  inches  in  a 
fecond. 

Since  a  perfedl  equilibrium  obtains  between  the  power 
and  the  work  when  the  motion  is  uniform,  we  mufl  have 
W  X  r  =  a  X  PS  X  R.  But  it  is  evident  that  R  ;  r  =  v  :  u. 
Therefore  W  Xu  zz  aXv  X  PS. 

Now  the  performance  of  the  machine  is  undoubtedly 
meafured  by  the  weight  and  the  height  to  which  it  is  rai¬ 
led  in  a  fecond,  or  by  W  X  u.  Therefore  the  machine  is 
in  its  belt  poiflble  ftate  when  <2  X  v  X  PS  is  a  maximum. 
But  it  is  plain  that  a  X  v  is  an  invariable  quantity  for  it 
is  the  cubic  inches  of  water  which  the  fpout  fupplies  in  a 
fecond.  If  the  wheel  moves  fail,  little  water  lies  in  each 
bucket,  and  a  is  fmall.  When  <u  is  fmall,  a  is  great,  for 
the  oppofite  reafon  ;  but  a  X  v  remains  the  fame.  There¬ 
fore  we  mull  make  PS  a  maximum,  that  is,  we  mufl  de¬ 
liver  the  water  as  high  up  as  pofiible.  Bu:  this  dimihifhea 
AP,  and  this  diminifhes  the  velocity  of  the  wheel :  and  as 
this  has  no  limit,  the  proportion  is  demonftrated  ;  and  an 
overfhot  wheel  does  the  more  work  as  it  moves  floweft. 

*  Convincing  as  this  difeuflion  mufl  be  to  any  mechanician, 
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we  are  anxious  to  imprefs  the  fame  maxim  on  the  minds 
o  practical  men,  unaccuftomed  to  mathematical  reafoning 
o  any  kind.  We  therefore  beg  indulgence  for  adding  a 
popular  vi Av  of  the  queflion,  which  requires  no  fuch  ins¬ 
tigation. 

We  may  reafon  in  this  way  :  Suppofe  a  wheel  haviV  30 
buckets,  and  that  fix  cubic  feet  of  water  are  delivered  in  a 
iecond  on  the  top  of  the  wheel,  and  difeharged  without 
any  lofs  by  the  way  at  a  certain  height  from  the  bottom 
of  the  wheel.  Let  this  be  the  cafe,  whatever  is  the  rate 
or  the  wheel’s  motion  ;  the  buckets  being  of  a  fufficient  ca¬ 
pacity  to  hold  all  the  water  which  falls  into  them.  Let 
this  wheel  be  employed  to  raife  a  weight  of  any  kind,  fun- 
P0.e  v\a;-er  -a  chain  of  30  buckets,  to  the  fame  height, 
and  with  the  fame  velocity.  ‘  Suppofe,  farther,  that  when 
the  load  on  the  riling  fide  of  the  machine  is  one-half  of  that 
on  the  wheel,  the  wheel  makes  four  times  in  a  minute,  or 
one  turn  in  15  feconds.  During  this  time  90  cubic  feet 
of  water  have  flowed  into  the  30  buckets,  and  each  has 
received  three  cubic  feet.  Then  each  of  the  riling  buckets 
contains  i^-  feet;  and  45  cubic  feet  are  delivered  into  the 
upper  ciftern  during  one  turn  of  the  wheel,  and  180  cubic 
feet  in  one  minute. 

Now,  fuppofe  the  machine  fo  loaded,  by  making  the  ri- 
fing  buckets  more  capacious,  that  it  makes  only  two  turns 
in  a  minute,  or  one  turn  in  30  feconds.  Then  each  do- 
.ending  bucket  mufl  contain  fix  cubic  feet  of  water.  If 
each  bucket  of  the  fifing  fide  contained  three  cubic  feet, 
JpC.  m.ot*on  the  machine  would  be  the  fame  as  before. 
Phis  is  a  point  which  no  mechanician  will  controvert. 
When  two  pounds  are  fufpended  to  one  end  of  a  firing 
which  pafies  over  a  pulley,  and  one  pound  to  the  other  end, 
the  defeent  of  the  two  pound  will  be  the  fame  with  that 
of  a  four  pounds  weight,  which  is  employed  in  the  fame 
manner  to  draw  up  two  pounds.  Our  machine  would 
therefore  continue  to.  make  four  turns  in  the  minute,  and 
would  deliver  90  cubic  feet  during  each  turn,  and  360  in 
a  minute.  But,  by  fuppofition,  it  is  making  but  two  turns 
in  a  minute:  this  mufl  proceed  from  a  greater  kad  than 
three  cubic  feet  of  water  in  each  rifing  bucket.  The  ma* 
chine  mufl  therefore  be  railing  more  than  90  feet  of  water 
during  one  turn  of  the  wheel,  and  more  than  180  in  the 
minute. 

1  hus  it  appears,  that  if  the  machine  is  turning  twice  as 
flow  as  before,  there  is  more  than  twice  the  former  quantity  in 
the  rifing  buckets,  and  more  will  be  railed  in  a  minute  by 
the  fame  expenditure  of  power.  In  like  manner,  if  the  ma¬ 
chine  go  three  times  as  flow,  there  mufl  be  more  than  three 
times  the  former  quantity  of  water  in  the  riling  buckets, 
and  more  work  will  be  done. 

But  we  may  go  farther,  and  aflert,  that  the  more  we 
retard  the  machine,  by  loading  it  with  more  work  of  a 
fimilar  kind,  the  greater  will  be  its  performance.  Thi3 
does  not  immediately  appear  from  the  prefent  difeuflion  : 
But  let  us  call  the  flrft  quantity  of  water  in  the  rifing  buc¬ 
ket  A  ;  the  water  raifed  by  four  turns  in  a  minute  will 
be  4  X  3°  X  A,  =  120  A.  The.  quantity  in  this  bucket, 
when  the  machine  goes  twice  as  flow,  has  been  fhown  to  be 
greater  than  2  A  (call  it  2  A  -}“  *)  ;  the  water  raifed  by 
two  turns  in  a  minute  will  be  2  X  30  X  2  A  -J- x  r=  120  A 
+  60  x.  Now,  let  the  machine  go  four  times  as  flow,  ma¬ 
king  but  one  turn  in  a  minute,  the  rifing  bucket  mufl 
now  contain  more  than  twice  2  A  +  xf  or  more  than  4  A 
call  it  4  A  -f-  2  x  f-y.  The  work  done  by  one 
turn  in  a  minute  will  now  be  30  X  4  A  -f  2*  +y  =  120  A 
-j~  60  x  +  30 y. 

By  fuch  an  indu&ion  of  the  work,  done  with  any  rates 
of  motion  we  choofe,  it  is  evident  that  the  performance  of 
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the  machine  Increafes  with  every  diminution  of  its  velocity 
that  is  produced  by  the  mere  addition  of  a  fimilar  load  of 
work,  or  that  it  does  the  more  work  the  flower  it  goes.. 

We  have  fuppofed  the  machine  to  be  in  its  date  of  per¬ 
manent  uniform  motion.  If  we  confider  it  only  in  the  be¬ 
ginning  of  its  motion,  the  refult  is  ftill  more  in  favour  of 
flow  motion  :  For,  at  the  firft  a&ion  of  the  movin g  power, 
the  inertia  of  the  machine  itfelf  con  fumes  part  of  it,  and  it 
acquires  its  permanent  fpced  by  degrees  ;  during  which,  the 
refinances  arifing  from  the  work,  friction,  6cc.  increafc,  till 
they  exactly  balance  the  preffnre  of  the  water  ;  and  after 
this  the  machine  accelerates  no  more.  Now  the  greater 
the  power  and  the  refiftan.ee  arifing  from  the  work  are,  in 
proportion  to  the  inertia  of  the  machine,  the  fooner  will  all 
arrive  at  its  flate  of  permanent  velocity. 

There  is  another  circumilance  which  impairs  the  perfor¬ 
mance  of  an  overfhot- wheel  moving  with  a  great  velocity, 
viz.  the  effects  of  the  centrifugal  force  on  the  water  in  the 
buckets.  Our  mill-wrights  know  well  enough,  that  too 
great  velocity  will  throw  the  water  out  of  the  buckets;  but 
few,  if  any,  know  exa&ly  the.  diminution  of  power  produ¬ 
ced  by  this  caufe.  The  following  very  Ample  conftrudion 
will  determine  this:  Let  AOB  (fig.  10.)  be  an  overfhot 
wheel,  of  which  AB  is  the  upright  diameter,  and  C  is  the 
centre.  Make  CF  the  length  of  a  pendulum ;  which  will 
make  two  vibrations  during  one  turn  of  the  wheel.  Draw 
FE  to  the  elbow  of  any  of  the  buckets.  The  water  in  this 
bucket,  inftead  of  having  its  furface  horizontal,  as  NO, 
will  have  it  in  the  direction  n  O  perpendicular  to  FE  very 
nearly.  ' 

For  the  time  of  falling  along  half  of  FC  is  to  that  of 
two  vibrations  of  this  pendulum,  or  to  the  time  of  a  revo¬ 
lution  of  the  wheel  as  the  radius  of  a  circle  is  to  its  cir¬ 
cumference  :  and  it  is  well  known,  that  the  time  of  moving 
along  half  of  AC,  by  the  uniform  a&ion  of  the  centrifugal 
force,  is  to  that  of  a  revolution  as  the  radius  of  a  circle  to 
its  circumference.  Therefore  the  time  of  deferibing  f  of 
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It  is  but  of  late  years  that  mills  have  been  conftru&ed 
or  attended  to  with  that  accuracy  and  fcientific  fkill  which 
are  neceffary  for  deducing  confidential  conclufions  from  any 
experiments  that  can  be  made ‘with  them;  and  it  is  there¬ 
fore  no.matter  of  wonder  that  the  opinions  of  mill-wrights 
have  been  fo  different  on  this  fubje£I.  There  is  a  natural 
wifh  to  fee  a  machine  moving  brifkly  ;  it  has  the  appear¬ 
ance  of  activity  :  but  a  very  flow  motion  always  looks  as  if 
the  machine  were  overloaded.  For  this  reafon  mill-wrights 
have  always  yielded  flowly,  and  with  fome  reluctance,  to 
the  repeated  advices  of  the  mathematicians  :  but  they  have 
yielded  ;  and  we  fee  them  adopting  maxims  of  conftru&ion 
more  agreeable  to  found  theory ;  making  their  wheels  of 
great  breadth,  and  loading  them  with  a  great  deal  of  work. 
Mr  Euler  fays,  that  the  performance  of  the  bed  mill  can¬ 
not  exceed  that  of  the  word  above  fth  :  but  we  have  (een 
a  dream  of  water  completely  expended  in  driving  a  final! 
flax  mill,  which  now  drives  a  cotton  null  of  4000  fpindles, 
with  all  its  caiding,  roving,  and  drawing  machinery,  be- 
iides  the  lathes  and  other  engines  of  the  fmith  and  carpen¬ 
ters  workfhops,  exerting  a  force  not  lefs  than  ten  times 
what  fufliced  for  the  flax-mill. 

The  above  difcufllon  only  demonflrates  in  general  the 
advantage  of  flow  motion;  but  does  not  point  out  in  any  de¬ 
gree  the  relation  between  the  rate  of  motion  and  the  work 
performed,  nor  even  the  principles  on  which  it  depends. 
Yet  this  is  a  fubjed  fit  for  a  mathematical  invefligation ;  and 
we  would  profecute  it  in  this  place,  if  it  were  neceffary  for 
the  improvement  of  practical  mechanics.  But  we  have  feen 
that  there  is  not,  in  the  nature  of  things,  a  maximum  of 
performance  attached  to  any  particular  rate  of  motion  which 
ihould  therefore  be  preferred.  For  this  reafon  we  omit 
this  difeuffion  of  mere  fpeculative  curiofity.  It  is  very  in¬ 
tricate  :  For  we  mud  not  now  exprefs  the  preffure  on  the 
wheel  by  a  conjiant  pillar  of  water  incumbent  on  the  extre¬ 
mity  of  the  horizontal  arm,  as  we  did  before  when  we  fup¬ 
pofed  the  buckets  completely  filled  ;  nor  by  a  fmaller  con - 
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AC  by  the  centrifugal  force,  is  equal  to  the  time  of  deicri-  Jlant  pillar,  correfponding  to  a  fmaller  but  equal  quantity  ly- 
bing  f  of  FC  by  gravity.  Thefe  fpaces,  being  limilarly  ing  in  every  bucket.  Each  different  velocity  puts  a  different 
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deferibed  in  equal  times,  are  proportional  to  the  accelera 
ting  forces.  Therefore  \  FC  :  \  AC,  or  FC  :  AC  =  gra¬ 
vity  :  centrifugal  force.  Complete  the  parallelogram  FCEK. 
A  particle  at  E  is  urged  by  its  weight  in  the  direction 
KE,  with  a  force  which  may  be  expreifed  by  FC  or  KE  ; 
and  it  is  urged  by  the  centrifugal  force  in  the  direction 
CE,  with  a  foice  =  AC  or  CE.  By  their  combined  ac¬ 
tion  it  is  urged  in  the  diie&ion  FE.  Therefore,  as  the 
furface  of  danding  water  is  always  at  right  angles  to  the 
adion  of  gravity,  that  is,  to  the  plum-line,  fo  the  furface 
of  the  water  in  the  revolving  bucket  is  perpendicular  to  the 
adion  of  the  combined  foice  FE. 

Let  NEO  be  the  pofition  of  the  bucket,  which  juft  holds 
all  the  water  which  it  received  as  it  paffed  the  fpout  when 
not  affeded  by  the  centrifugal  force  ;  and  let  NDO  be  its 


quantity  of  water  into  the  bucket  as  it  paffes  the  fpout  ;  and 
this  occafions  a  difference  in  the  place  where  the  difeharge 
is  begun  and  completed.  This  circumftance  is  fome  obftacle 
to  the  advantages  of  very  flow  motions,  becaufe  it  brings  on 
the  difeharge  fooner.  All  this  may  indeed  be  expreffed  by 
a  fimple  equation  of  eafy  management  ;  but  the  whole  pio- 
cefs  of  the  mechanical  diicufiion  is  both  intricate  and  te¬ 
dious,  and  the  refults  are  fo  much  diverfified  by  the  forms 
of  the  buckets,  that  they  do  not  afford  any  rule  of  fuffi- 
cient  generality  to  reward  our  trouble.  The  curious  reader 
may  fee  a  very  full  invefligation  of  this  fubjed  in  two  dtf- 
fertations  by  Elvius  in  the  Swedifh  Tranfadions,  and  in 
the  Hydrodynamique  of  Profeffor  Karflner  of  Gottingen;  who 
has  abridged  thefe  Differtatious  of  Elvius,  and  confiderably 
improved  the  whole  invefligation,  and  has  added  fome  com- 


poiition  when  it  would  be  empty.  Let  the  vertical  lines  pardons  of  his  dedudions  with  the  adual  performance  of 
through  D  and  E  cut  the  circle  deferibed  round  C  with  iome  great  works.  Thefe  comoarifons,  however,  are  not 


the  radius  CF  in  the  points  H  and  L.  Draw  HC,;  IC, 
cutting  the  circle  AOB  in  L  and  M.  Make  the  arch  df£ 
equal  to  AL,  and  the  arch  dt  equal  to  AM  :  Then  C 
and  C  *  will  be  the  pofitions  of  the  bucket  on  the  revolving 
wheel,  correfponding  to  CDO  and  CEO  on  the  wheel  at 
reft.  Water  will  begin  to  run  out  at  *,  and  if  will  be  all 
gone  at  l, — The  demonftration  is  evident. 

The  force  which  now  urges  the  wheel  is  dill  the  weight 
really  in  the  buckets  :  For  though  the  water  is  urged  in  the 
direction  and  with  the  force  FE,  one  of  its  conftituents, 
CE,  has  no  tendency  to  impel  the  wheel ;  and  KE  is  the 
only  impelling  force. 


very  latistadory-  There  is  alfo  a  valuable  paper  on  this 
fubjed  by  Mr  Lambert,  in  the  Memoirs  of  the  Acade¬ 
my  of  Berlin  for  the  year  1775.  From  thefe  differtations, 
and  from  the  Hydrodynamique  of  the  Abbe  BofFut,  the  reader 
will  get  all  that  theory  can  teach  of  the  relation  between 
the  preffures  of  the  power  and  work  on  the  machine  and 
the  rates  of  its  motion.  The  practical  reader  may  reft  with 
confidence  on  the  fimple  demonftration  we  have  given,  that 
the  performance  is  improved  by  diminifhing  the  velocity. 

All  we-have  to  do,  therefore,  is  to  load  the  machine* 
and  thus  to  diminilh  its  fpeed,  unlefs  other  phyfical  circnm- 
ftances  throw  obstacles  in  the.  way :  but  there  are  fuch  ob- 
5  Y  2  ftaclesi 
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flaeleg.  In  all  machines  there  are  little  Inequalities  of  ac* 
/  tion  that  are  unavoidable.  In  the  action  of  a  wheel  and 
pinion,  though  made  with  the  utmoft  judgment  and  care, 
there  are  fuch  inequalities.  Thefe  increafe  by  the  changes 
of  form  occafioned  by  the  wearing  of  the  machine — much 
greater  irregularities  arife  from  the  fuhfultory  motions  of 
cranks,  dampers,  and  other  parts  which  move  unequally  or 
reciprocally.  A  machine  may  be  fo  loaded  as  jutt  to  be 
in  equilibrio  with  its  work,  in  the  favourable  pofition  of  its 
parts.  When  this  changes  into  one  lefs  favourable,  the  ma¬ 
chine  may  ftep  ;  if  not,  it  at  leaft  daggers,  hobbles,  or 
works  unequally.  The  rubbing  parts  bear  long  on  each 
other,  with  enormous  preflures,  and  cut  deep,  and  increafe 
fridion.  Such  flow  motions  muft  therefore  be  avoided. 
A  little  more  velocity  enables  the  machine  to  get  over  thofe 
increafed  refinances  by  its  inertia,  or  the  great  quantity  of 
motion  inherent  in  it.  Great  machines  po  fiefs  this  advan¬ 
tage  in  a  luperior  degree,  and  will  therefore  work  fieadily 
wfth  a  fmaller  velocity.  Thefe  circumftances  are  hardly  fu- 
fceptible  of  mathematical  difeufiion,  and  our  belt  reliance  is 
on  well  direded  experience. 

For  this  purpofe,  the  reader  will  do  well  to  perufe  with 
care  the  excellent  paper  by  Mr  Smeaton  in  the  Phiiofophi- 
cal  Tranfadions  for  1759*  This  difiertation  contains  a 
numerous  lift:  of  experiments,  moft  judicioufiy  contrived  by 
him,  and  executed  with  the  accuracy  and  attention,  to  the 
moft  important  circumftances,  which  is  to  be  obferved  in  all 
that  gentleman’s  performances. 

It  is  true,  thefe  experiments  were  made  with  fmall  mo¬ 
dels  ;  and  we  mull  not,  without  great  caution,  transfer  the 
refults  of  fuch  experiments  to  large  works.  B  ut  we  may 
fafely  transfer  the  laws  of  variation  which  refult  from  a  va¬ 
riation  of  circumftances,  although  we  muft  not  adopt  the 
abfolute  quantities  of  the  variations  themfelves.  Mr  Smea¬ 
ton  was  fully  aware  of  the  limitations  to  which  conclufions 
drawn  from  experiments  on  models  are  lubjed,  and  lias  made 
the  applications  with  his  ufual  fagacity. 

His  general  inference  is,  that,  in  fmaller  works,  the  rim 
of  the  overfhot- wheel  fhould  not  have  a  greater  velocity  than 
three  feet  in  a  fecond ;  but  that  larger  mills  may  be  allowed 
a  greater  velocity  than  this.  When  every  thing  is  execu¬ 
ted  in  the  beft  manner,  he  fays  that  the  work  performed- 
will  amount  to  fully  two* thirds  of  the  power  expended  ;  that 
is,  that  three  cubic  feet  of  water  defeending  from  any 
height  will  raife  two  to  the  fame  height.  See  fome  farther 
account  of  this  difiertation  under  the  word  Mechanics, 
i ed.  5. 

It  is  not  very  eafy  to  compare  thefe  dedudions  with  ob- 
lervations  on  large  works;  becaufe  there  are  few  cafes  where 
we  have  good  meafures  of  the  refiftances  oppofed  by  the 
work  performed  by  the  machine.  Mills  employed  for 
pumping  water  afford  the  beft  opportunities.  But  the  in¬ 
ertia  of  their  working  gear  diminifhes  their  ufeful  perform¬ 
ance  very  lenfibly  ;  becaufe  their  great  beams,  pump-rods, 
See.  have  a  reciprocating  motion,  which  muft  be  deftroyed, 
and  produced  anew  in  every  ftroke.  We  have  examined 
fome  machines  of.  this  kind  which  are  efteemed  good  ones  ; 
and  we  find  few.  of  them  whole  performance  exceeds  one 
half  of  the  power  expended. 

By  comparing  other  mills  with  thefe,  we  get  the  beft  in¬ 
formation  of  their  refiftances.  The  comparifon  with  mills 
worked  by  Watt  and  Boulton’s  fleam- engines  is  perhaps  a 
better  meafure  of  the  refiftances  oppofed  by  different  kinds 
of  work,  becaufe  their  power  is  very  diftindlly  known.  We 
have  been  informed  by  one  of  the  moft  eminent  engineers, 
that  a  ton  and  half  of  water  per  minute  falling  one  foot  will 
grind  and  drefs  one  bufhel  of  wheat  per  hour.  This  is  equi¬ 
valent  to  3  tons  falling  1 0  feet* 
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If  an  overdiot-wheel  oppofed  no  refiflance,  *nd  only  one 
bucket  were  filled,  the  wired  would  acquire  the  velocity 
due  to  a  fall  through  the  whole  height.  Hut  when  it  is  m 1 
this  tate  of  accelerated  motion,  if  another  bucket  of  water 
IS  delivered  into  it,  its  motion  muft  be  checked  at  the  firft, 
by  the  necefiity  of  dragging  forward  this  water.  If  the 
tickets  fill  in  luccefiion  as  they  pafs  the  fpout,  the  velocity 
acquired  by  an  unrefifting  wheel  is  but  half  of  that  which  one 
bucket  would  give..  In  all  cafes,  therefore,  the  velocity  ia 
dimimfhed  by  the  inertia  of  the  entering  water  when  it  is 
fimply  laid  into  the  upper  buckets.  The  performance  will 
therefore  be  improved  by  delivering  the  water  on  the  wheel 
with  that  velocity  with  which  the  wheel  is  really  moving 
And  as  we  cannot  give  the  direction  of  a  tangent  to  the 
wheel,  the  velocity  with  which  it  is  delivered  on  the  wheel 
muft  be  fo  much  greater  than  the  intended  velocity  of  the 
rim,  that  it  fhall  be  precifely  equal  to  it  when  it  is  eftima- 
ted  m  the  direction  of  the  tangent.  Three  or  four  inches 
of  fall  are  fufficient  for  this  purpofe  ;  and  it  fhould  never  be 
negleded,  for  it  has  a  very  fenfible  influence  on  the  perform¬ 
ance.  But  it  is  highly  improper  to  give  it  more  than  this, 
with  the  view  of  impelling  the  wheel  by  its  ftroke.  For 
even  although  it  were  proper  to  employ  part  of  the  fall  hi 
this  way  (which  we  fhall  prefently  fee  to  be  very  impro¬ 
per),  we  cannot  procure  this  impulfe  ;  becaufe  the  water  falls 
arnong  other  water,  or  it  ftrikes  the  boards  of  the  wheel 
with  luch  obliquity  that  it  cannot  produce  any  fenfible  ef¬ 
fect. 

It  is  a  much  debated  queftion  among  millwrights,  Wlie# 
ther  the  diameter  of  the  wheel  fhould  be  fuch  as  that  the  wa¬ 
ter  will  be  delivered  at  the  top  of  the  wheel  ?  or  larger,  fo 
that  the  water  is  received  at  fome  diftance  from  the  top, 
where  ic  will  a  (ft  more  perpendicularly  to  the  arm  ?  We  ap! 
prehend  that  the  obfervations  formerly  made  will  decide  in 
favour  of  the  firft  pradice.  The  fpace  below,  where  the 
water  is  difeharged  from  the  wheel,  being  proportional  to 
the  diameter  of  the  wheel,  there  is  an  undoubted  lofs  of  fall 
attending  a  large  wheel <  and  this  is  not  compenfated  by  de- 
live  ring  the  water  at  a  greater  diftance  from  the  perpendi¬ 
cular.  We  fhould  therefore  recommend  the  uie  of  the 
v*  hole  defeending  fide,  and  make  the  diameter  of  the  wheel 
no  greater  than  the  fall,  till  it  is  fo  much  reduced  that 
the  Centrifugal  force  begins  to  produce  a  fenfible  effed. 
Since  the  rim  can  hardly  have  a  fmaller  velocity  than  three 
feet  per  fecond,  it  is  evident  that  a  fmall  wheel  muft  revoke 
more  rapidly.  This  made  it  pioper  to  infert  the  determi¬ 
nation  that  we  have  given,  of  the  lofs  of  power  produced  by 
the  centrifugal  force.  But  even  with  this  in  view,  we  fhould 
employ  much  fmaller  wheels  than  are  generally  done  on 
fmall  falls.  Indeed  the  lofs  of  water  at  the  bottom  may  be 
dimmifhtd,  by  nicely  fitting  the  arch  which  furrounds  the 
wheel,  fo  as  not  to  allow  the  water  to  efcape  by  the  tides  or 
bottom.  While  this  improvement  remains  in  good  order,, 
and  the  wheel  entire,  it  produces  a  very  fenfible  effed/,  but 
the  paflage  widens  continually  by  the  wearing  of  the  wheel. 

A  bit  of  ftick  or  ftone  falling  in  about  the  wheel-tears  off 
part  of  the  fhrouding  or  bucket,  and  froftv  weather  fre¬ 
quently  binds  all  raft.  ~  It  therefore  feldom  anfwers  expec¬ 
tations.  We  have  nothing  to  add  on  this  cafe  to  what  we 
have  already  extraded  from  Mr  Smeaton’s  Difiertation  on. 
the  Subjed  of  Breaft  or  half  Overfhot  Wheels* 

There  is  another  form  of  wheel  by  which  water  is  made 
to  ad  on  a  machine  by  its  weight,  which  merits  confidera- 
tion.  This  iv  known  in  this  country  by  the  name  of  Bar¬ 
ker’s  mill y  and  has  been  deferibed  by  Defaguilliers,  vol.  ii.  pa. 
460.  It  coriliftsof  an  upright  pipe  or  trunk  AB  (fig.  ii.), 
communicating  with  two  horizontal  branches  BC,  B  c9 
which  have  a  hole  C  c  near  their  ends,  opening  in  oppofite 
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directions,  at  right  angles  to  their  lengths, 
to  be  poured  in  at  the  top.  from  the  i'pout  F,  it  will 
out  by  the  holes  C  and  c  with  the  velocity  correfponding  to 
the  depth  of  thefe  holes  under  the  furface.  The  confe- 
qucnce  of  this  muft  be,  that  the  arms  will  be  preffed  back¬ 
wards  ;  for  there  is  no  folid  furface  at  the  hole  C,  on 
which  the  lateral  preffure  of  the  water  can  be  exerted,  while 
it  adls  with  its  full  force  on  the  oppofite  fide  of  the  arm. 
This  unbalanced  preffure  is  equal  to  the  weight  of  a  column 
bavin o-  the  oniice  for  its  bale,  and  twice  the  depth  under  the 
kirface  of  the  water  in  the  trunk  for  its  height.  This  mea- 
fure  of  the  height  may  feem  odd,  becaufe  if  the  orifice  were 
fhut,  the  preffure  on  it  is  the  weight  of  a  column  reaching 
from  the  furface.  But  when  it  is  open,  the  water  iffues 
with  nearly  the  velocity  acquired  by  falling  from  the  fur- 
face,  and  the  quantity  of  motion  produced  is  that  of  a  co¬ 
lumn  of  twice  this  length,  moving  with  this  velocity.  This 
is  affually  produced  by  the  preffure  of  the  fluid,  and  muft 
theitfore  be  accompanied  by  an  equal  rea&ion. 

Now  fuopofe  this  apparatus  fet  on  the  pivot  E,  and  to 
have  a  fpindle  AD  above  the  trunk,  furnifhed  with  a  cy¬ 
lindrical  bobbin  D,  having  a  lope  wound  round  it,  and  paf 
ling  over  a  pulley  G,  A  weight  W  may  be  fufpendcd 
there,  which  may  balance  this  backward  preffure.  If  the 
weight  be  too  imall  for  this  purpofe,  the  retrograde  motion 
of  the  arms  will  wind  up  the  cord,  and  raife  the  weight;  and 
thus  we  obtain  an  a&ing  machine,  employing  the  preffure 
of  the  water,  and  applicable  to  any  purpofe.  A  runner 
millftone  may  be  put  on  the  top  of  the  fpindle  ;  and  we 
fhould  then  produce  a  flour  mill  of  the  utmofl  iimplicity, 
having  neither  wheel  nor  pinion,  and  fubjeft  to  hardly  any 
wear.  It  is  fomewhat  furprifing,  that  although  this  was 
invented  at  the  beginning  of  this  century,  and  appears  to 
have  fuch  advantage  in  point  of  fimplicity,  it  has  not  come 
into  uie.  So  little  hsi  Dr  Defagnilliers’s^  account  been  at¬ 
tended  to  (although  it  is  mentioned  by  him  as  an  excellent 
machine,  and  as  highly  inflrudlive  to  the  hydrauliit),  that 
the  fame  invention  was  again  brought  forward  by  a  Ger¬ 
man  profeffor  (Segner)  as  his  own,  and  has  been  honoured 
by  a  Series  of  elaborate  diiquifitions  concerning  its  theory 
and  performance  by  Euler  and  by  John  Bernoulli.  Eu¬ 
ler’s  Differtations  are  to  be  found  in  the  Memoiis  of  the 
Academy  of  Berlin*  1751,  &c.  and  in  the  Nov.  Comment. 
PetropoL  tom.  vi.  Bernoulli’s  are  at  the  end  of  Ins  Hy¬ 
draulics.  Both  thefe  authors  agree  in  faying,  that  this  ma¬ 
chine  excels  all  other  methods  of  employing  the  force  of 
water.  Simple  as  it  appears,  its  true  theory,  and  the  b eft 
form  of  conftru&ion,  are  moft  abilrufe  and  delicate  fubje&s; 
and  it  is  not  eafy  to  give  fuch  an  account  of  its  principles 
as  will  be  underflood  by  an  ordinary  reader. 

We  fee,  in  general,  that  the  machine  muft  prefs  back¬ 
wards  ;  and  little  inveftigatioii  fuffices  for  undeiftandmg 
the  intenfily  of  this  preffure,  when  the  machine  is  at  reft. 
But  when  it  is  allowed  to  run  backwards,  withdrawing  it- 
fclf  from  the  preffure,  the  intenfity  of  it  is  diminifhed  ;  and 
if  no  other  circumftances  intervened,  it  might  not  be  diffi- 
cult  to  fay  what  particular  preffure  corref ponded  to  any  rate 
of  motion.  Accordingly,  Defaguilliers,  prefuming  on  the 
fimplicity  of  the  machine,  affirms  the  preffure  to  be  the 
weight  of  a  column,  which  would  produce  a  velocity  of  ef¬ 
flux  equal  to  the  difference  of  the  velocity  of  the  fluid  and 
#1  the  machine  ;  and  hence  he  deduces,  that  its  performance 
will  be  the  greatefl  poffible,  when  its  retrograde  velocity  is 
one-third  of  the  velocity  acquired  by  falling  from  the  fur- 
face,  in  which  cafe,  it  will  raile  -^tlis  of  the  water  expended 
to  the  fame  height,  which  is  doable  of  the  performance  of  a 
mill  adted  on  by  the  impulle  of  water. 

But  this  is  a  very  imperfect  account  of  the  operation. 
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Suppofe  water  When  the  machine  (conftru&ed  exa6lly  as  we  have  defcri- 
bed)  moves  round,  the  water  which  iffues  defeends  in  the  ^ 
vertical  trunk,  and  then,  moving  along  the  horizontal  arms, 
partakes  of  this  circular  motion.  This  excites  a  centrifugal 
force,  which  is  exerted  againft  the  ends  of  the  arms  by  the 
intervention  of  the  fluid.  The  whole  fluid  is  fubjedled  to 
this  preffure  (inereafing  for  every  fe&ion  acrofs  the  arm  in 
the  proportion  of  its  diftance  from  the  axis),  and  every  par¬ 
ticle  is  preffed  with  the  accumulated  centrifugal  forces  of 
all  the  fe&ions  that  are  nearer  to  the  axis.  Every  fe&ion 
therefore  luftains  an  a&ual  preffure  proportional  to  the 
fquare  of  its  diftance  from  the  axis.  This  increafes  the  ve¬ 
locity  of  efflux,  and  this  increafes  the  velocity  of  revolution  ; 
and  this  mutual  co-operation  would  feem  to  terminate  in  an 
infinite  velocity  of  both  motions.  But,  on  the  other  hand, 
this  circular  motion  muft  be  given  anew  to  every  particle  of 
water  as  it  enters  the  horizontal  arm.  This  can  be  done 
only  by  the  motion  already  in  the  arm,  and  at  its  expence. 
Thus  there  muft  be  a  velocity  which  cannot  be  overpaffed 
even  by  an  unloaded  m?xhine.  But  it 'is  alfo  plain,  that  by 
making  the  horizontal  arm  very  capacious,  the  motion  of 
the  water  from  the  axis  to  the  jet  may  be  made  very  flow, 
and  much  of  this  diminution  of  circular  motion  prevented. 
Accordingly,  Euler  has  recommended  a  form  by  which  this 
is  done  in  the  moft  eminent  degree.  His  machine  confifts 
of  a  hollow  conoidal  ring,  of  which  fig.  12.  is  a  feftion. 
The  part  AH  ha  is  a  fort  of  funnel  baton,  which  receives 
the  water  from  the  fpout  E ;  not  in  the  diredlion  pointing 
towards  the  axis,  but  in  the  dire&ion,  and  with  the  precife 
velocity,  of  its  motion.  This  prevents  any  retardation  by 
dragging  forward  the  water.  The  water  then  paffes  down 
between  the  outer  conoid  AC  ca  and  the  inner  conoid 
HGj"  h  along  fpiral  channels  formed  by  partitions  foldered 
to  both  conoids.  The  curves  of  thefe  channels  are  deter¬ 
mined  by  a  theory  which  aims  at  the  annihilation  of  all  un- 
neceffary  and  improper  motions  of  the  water,  but  which  is 
too  abftrufe  to  find  a  place  here.  The  water  thus  conduc¬ 
ted  arrives  at  the  bottom  CG,  eg.  On  the  outer  circum¬ 
ference  of  this  bottom  are  arranged  a  number  of  fpouts 
(one  for  each  channel),  which  are  all  diredted  one  way  in 
tangents  to  the  circumference. 

Adopting  the  common  theory  of  the  reaflion  of  fluids. 


this  fliould  be  a  very  powerful  machine,  and  fhould  raife  a8Tths 
of  the  water  expended.  But  if  we  admit  the  rea&ion  to  be 
equal  to  the  force  of  the  iffning  fluid  (and  we  do  not  fee 
how  this  can  be  refufed),  the  machine  muft  be  nearly  twice 
as  powerful.  We  therefore  repeat  our  wonder,  that  it  has 
not  been  brought  into  ufe.  But  it  appears  that  no  trial  has 
been  made  even  of  a  model ;  fo  that  we  have  no  experiments 
to  encourage  an  engineer  to  repeat  the  trial.  Even  the  late 
author  ProfefTor  Segner  has  not  related  any  thing  of  this  kind 
in  h is p. xercit at  10n.es Hydraulic#^ where  he  particnlarlydefcribes 
the  machine.  This  remiffnefs  probably  has  proceeded  from 
fixing  the  attention  on  Euler’s  improved  conftru<?:ion.  It  i s 
plain  that  this  muft  be  a  moft  cumbrous  mafs,  even  in  a  fmail 
fize,  requiring  a  prodigious  veffel,  and  carrying  an  unwieldy 
load.  If  we  examine  the  theory  which  recommends  this  con¬ 
ftru&ion,  we  find  that  the  advantages,  tlio’  real  and  fenfible, 
bear  but  a  fmail  proportion  to  the  whole  performance  ot 
the  fimple  machine  as  invented  by  Dr  Barker.  It  is  there¬ 
fore  to  be  regretted,  that  engineers  have  not  attempted  to 
realite  the  firft  project.  We  beg  leave  to  recommend  it, 
with  an  additional  argument  taken  frc«i  an  addition  made 
to  it  by  Mr  Mathon  de  la  Conr,  in  Rozier’s  Journal  de 
Phyfique>  January  and  Auguft  177 5.  This  gentleman 
brings  down  a  large  pipe  FEH  (fig.  13.)  from  a  refervoir, 
bends  it  upward  at  H,  and  introduces  it  into  two  horizontal 
arms  PA,  DB;  which  have  an  upright  fpindle  DK,  carry¬ 
ing 
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Ing  a  millftone  in  the  ftyle  of  Dr  Barker’s  mill.  The  in- 
genious  mechanician  will  have  no  difficulty  of  contriving  a 
method  of  joining  thefe  pipes,  fo  as  to  permit  a  free  circu¬ 
lar  motion  without  lofing  much  water.  1.  he  operation  of 
the  machine  in  this  form  is  evident.  The  water,  prelfed  by 
the  column  FG,  flows  out  at  the  holes  A  and  B,  and  the 
unbalanced  preffure  on  the  oppofite  fides  of  the  arms  forces 
them  round.  The  compendioufnefs  and  other  advantages 
of  this  conftruftion  are  moft  ftriking,  allowing  us  to  mffce 
ufe  of  the  greateft  fall  without  any  increafe  of  the  fize  of  the 
machine.  It  undoubtedly  enables  us  to  employ  a  liream  of 
water  tocTcanty  to  be  employed  in  any  other  form.  The 
author  gives  the  dimenfions  of  an  engine  which  lie  had  feen 
at  Bourg  Argental,  A  B  is  92  inches,  and  its  diameter  2 
inches  ;  the  diameter  of  each  orifice  is  i£ ;  FG  is  21 
feet;  the  pipe  D  was  fitted  into  C  by  grinding;  and  the 
internal  diameter  of  D  is  2  inches. 

When  the  machine  was  performing  no  work,  or  was  un- 
loaded,  and  emitted  water  by  6ne  hole  only,  it  made  lie 
turns  in  a  minute.  This  gives  a  velocity  of  46  feet  per 
fecoud  for  the  hole.  This  is  a  curious  faft  :  For  the  water 
would  iffiie  frotn  this  hole  at  reft  with  the  velocity  of  37^. 
This  great  velocity  (which  was  much  lefs  than  the  velocity 
with  which  the  water  aftnally  quitted  the  pipe)  was  un¬ 
doubtedly  produced  by  the  prodigious  centrifugal  force, 
which  was  nearly  17  times  the  weight  of  the  water  in  the 
orifice. 

The  empty  machine  weighed  80  pounds,  and  its  weight 
was  half  fupported  by  the.  upper  preffure  of  the  water,  fo 
that  the  fri&ion  of  the  pivots  was  much  diminifhed,  It'isa 
pity  that  the  author  has  given  no  account  of  any  work  done  ' 
by  the  machine.  Indeed  it  was  only  working  ventilators 
for  a  large  hall.  His  theory  by  no  means  embraces  all  its 
principles,  nor  is  it  well-founded. 

We  think  that  the  free  motion  round  the  neck  of  the 
feeding-pipe,  without  any  lofs  of  water  or  any  confiderable 
fiidion,  may  be  obtained  in  the  following  manner:  AB 
.{fig.  14.)  reprefents  a  portion  of  the  revolving  horizontal 
pipe,  and  CE^  c  part  of  the  feeding  pipe.  The  neck  of 
the  fir  ft  is  turned  truly  cylindrical,  fo  as  to  turn  eafily,  but 
without  fhakc,  in  the  collar  C  c  of  the  feeding-pipe,  and 
each  has  a  fhoulder  which  may  fupport  the  other.  That 
the  fri&ion  of  this  joint  may  not  be  great,*  and  the  pipes 
deftroy  each  other  by  wearing,  the  horizontal  pipe  has  an 
iron  fpindle  EF,  fixed  exa&ly  in  the  axis  of  the  joint,  and 
refting  with  its  pivot  F  in  a  ftep  of  hard  ft  eel,  fixed  to  the 
iron  bar  GH,  which  goes  acrofs  the  feeding.pipe,  and  is 
firmly  fupported  in  it.  This  pipe  is  made  bell-fhaped,  wi¬ 
dening  below.  A  collar  or  hofe  of  thin  leather  is  fitted  to 
the  mfide  of  this  pipe,  and  is  reprefented  (in  fe&ion)  by 
XiKM  m  k  l.  I  his  is  kept  in  its  place  by  means  of  a  metal 
or  wooden  ring  N  H,  thin  at  the  upper  edge,  and  taper  ffia- 
ped.  This  is  drawn  in  above  the  leather,  and  ftretches  it, 
and  caufes  it  to  apply  to  the  fide  of  the  pipe  all  around. 
There  can  be  no  leakage  at  this  joint,  becaufe  the  water 
wdl  prefs  the  leather  to  the  fmooth  metal  pipe ;  nor  can 
there  be  any  fenfible  friftion,  becaule  the  water  gets  at  the 
«dge  of  the  leather,  and  the  whole  unbalanced  preffure  is  at 
the  fmall  crevice,  between  the  two  metal  fltouldcrs.  Thefe 
fhoulders  need  not  touch,  fo  that  the  friftion  muft  bs  in* 
fenfible.  We  imagine  that  this  method  of  tightening  a 
turning  joint  may  be  ufed  with  great  advantage  in  many 

„  We  haye  only  further  to  obferve  on  this  engine,  that  any 
imperfection  by  which  the  paffage  of  the  water  is  diminifli- 
ed  or  obftrufted  produces  a  faving  of  water  which  is  in  ex¬ 
act  proportion  to  the  diminution  of  effedt.  The  only  inac- 
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curacy  that  is  not  thus  compenfated  is  when  the  jets  arc 
not  at  right  angles  to  the  arms. 

We  repeat  our  "'idles,  that  engineers  would  endeavour  to 
bring  this  machine  into  ufe,  feeing  many  fixations  where  it 
may  be  emp  oyed  to  great  advantage.  Suppofe,  for  inftance, 
a  fmall  fupply  of  water  from  a  great  height  applied  in  this 
manner  to  a  centrifugal  pump,  or  to  a  hair  belt  palling  over 
a  pulley,  and  dipping  in  the  water  of  a  deep  well  This 
would  be  a  hydraulic  machine  exceeding  all  others  in  fimpli- 
dty  and  durability,  though  inferior  in  effedt  to  fome  other 
conitruciions. 

N 

2.  Of  Underfhot  Wheel: . 

Ail  wheels  go  by  this  name  where  the  motion  of  the  wa¬ 
ter  is  quicker  than  that  of  the  partitions  or  boards  of  the 
wheel,  and  it  therefore  impels  them.  Thefe  are  called  the 
Jloat-boards,  or  floats,  of  an  underfhot  wheel.  The  water 
running  in  a  mill-row,  with  a  velocity  derived  from  a  head 
o  water,  or  .rora  a  declivity  of  channel,  ftiikes  on  thefe 
floats,  and  occafions,  by  its  deflexions  fidewife  and  upwards. 
a  lrC  °n  t*le  ®oats  fufficicnt  for  impelling  the  wheel 

1  here  arc  few  points  of  pradtical  mechanics  that  have 
been  more  confidered  than  the  a&ion  of  water  on  the  floats 
ot  a  wheel ;  hardly  a  book  of  mechanics  being  filent  on  the 
fubjedt.  But  the  generality  of  them,  at  leaft  fucli  as.  are 
intelligible  to  perfons  who  are  not  very  much  conve-fant  i„ 
dynamical  and  mathematical  difeuffion,  have  hardly  done 
any  thing  more  than  copied  the  earlieft  deductions  from 
the  Ample  theory  of  the  refiftance  of  fluids.  The  co-fe 
quence  has  been,  that  our  praftical  knowledge  is  very  im¬ 
perfect:;  and  it  is  ftill  chiefly  from  experience  that  we  muft 
learn  the  performance  of  underffiot  wheels.  Unfortunately 
this  flops  their  improvement ;  becaufe  tliofe  who  have  the 
only  opportunities  of  making  the  experiments  are  not  fuf- 
hdently  acquainted  with  the  principles  of  hydraulics,  and 
are  apt  to  afenbe  differences  in  their  performance  to  trifling 
noltrums  in  their  conftrudtion,  or  in  the  manner  of  applying 
the  impulfe  ot  the  water.  r  3  ** 

We  have  faid  fo  much  on  the  imperfeXion  of  our  theories 
ot  the  impulfe  of  fluids  in  the  article  Res  stance  of  Fluids 
that  we  need  not  repeat  here  the  defeXs  of  the  common 
explanations  of  the  motions  of  undeiffiot  wheels.  The 
part  of  this  theory  of  the  impulfe  of  fluids  which  agrees  beft 
with  observation  is,  that  the  impulfe  is  in  the  duplicate  propor¬ 
tion  of  the  velocity  With  which  the  water  flrihes  the  float.  That 
is,  if  v  be  the  velocity  of  the  ftream,  and  u  the  velocity  of 

l‘ii  r  a’  ft:aU  have  the  lmPulfe  on  the  float  when 
ield  raft  to  its  impulfe/ on  the  float  moving  with  the  velo- 
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hi&  is  the  preffure  a&ing  on  the  float,  and  urging  the 
wheel  round  its  axis.  The  wheel  muft  yield  to  this  motion, 
h  the  refiftance  of  the  work  does  not  exert  a  fuperior  pref- 
lure  on  the  float  in  the  oppofite  dire&ion.  By  yielding,  the 
float  withdraws  from  the  impulfe,  and  this  is  therefore  di¬ 
minifhed.  The  wheel  accelerates,  the  refiftances  increafe, 
and  the  impulfes  diminifh,  till  they  become  an  exact  balance 
for  the  refinances.  The  motion  now  remains  uniform,  and 
the  momentum  of  impulfe  is  equal  to  that  of  refiftance. 
ihe  performance  of  the  mill  therefore  is  determined  by  this  ; 
and,  whatever  be  the  conftru&ion  of  the  mill,  its  perform- 
Is  w^en  the  momentum  of  impulfe  is  greateft. 
Ihis  is  had  by  multiplying  the  preffure  on  the  float  by  its 
velocity.  1  herefore  the  momentum  will  be  expreffed  by 

^  *  ^2  Xu,  But  fince  F  and  v2  are  conftant  quanti¬ 
ties, 
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\Va ter-  ties,  the  momentum  will  be  proportional  to  u  X  v  —  «*. 

wnrk<!'  Let  x  reprefent  the  relative  velocity.  Then  v  —  x  will  be 
rr«,  and  the  momentum  will  be  proportional  to  v — x 
X  x\  and  will  be  a  maximum  when  —  x  X  x2  is  a  ma¬ 
ximum*  or  when  v  x2  —  x3  is  a  maximum.  This  will  be  dif- 
covered  by  making  its  fluxion  o .  That  is, 

2  v  x  x  —  3  x2  x  ~  o, 
and  2  v  x  — -  3  x2  0 
or  2  v  —  3  x  zz  0 

and  2  <i>  :=  3  x,  and  x  ={^1;  and  therefore  v  —  x ,  or 

r  That  is,  the  velocity  of  the  float  miilt  be  one 

third  of  the  velocity  of  the  flream.  It  only  remains  to  fay 
what  is  the  abfolute  preffure  on  the  float  thus  circumftanced. 
Let  the  velocity  be  fuppofed  to  arife  from  the  preffure  of 
a  head  of  water  h.  The  common  theory  teaches  that  the 
impulfe  on  a  given  furface  S  at  reft  is  equal  to  the  weight 
of  a  column  h  S  ;  put  this  in  place  of  F,  and  £  tP-  in  place  of 
€V  —  u1  and  y  for  u.  This  gives  us  S  h  X  <v  for  the  mo¬ 
mentum.  Now  the  power  expended  is  S  h  *v,  or  the  column 
S  h  moving  with  the  velocity  v.  Therefore  the  greateft  per¬ 
formance  of  an  underfhot  wheel  is  equivalent  to  railing  T4T 
of  the  water  that  drives  it  to  the  famejieight.  4 

But  this  is  too  fmall  an  eftimation  ;  for  the  preffure  exert¬ 
ed  on  a  plane  furface,  fituated  as  the  float  of  a  mill-wheel, 
is  conliderably  greater  than  the  weight  of  the  column  S  h. 
This  is  nearly  the  preffure  on  a  furface  wholly  immerfed  in 
the  fluid.  But  when  a  fmall  vein  {trikes  a  larger  plane,  fo 
as  to  be  deflected  on  all  fldes  in  a  thin  (beet,  the  impulfe  is 
almoft  double  of  this.  This  is  in  fome  meafure  the  cafe  in 
a  mill  wheel.  When  the  flream  (trikes  it,  it  is  heaped  up 
along  its  face,  and  falls  back  again — and  during  this  mo¬ 
tion  it  is  ailing  with  a  hydroftatic  preffure  on  it.  When  the 
wheel  dips  into  an  open  river,  this  accumulation  is  lefs  re¬ 
markable,  becaufe  much  efcapcs  laterally.  But  in  a  mill 
courfe  it  may  be  conflderable. 

We  have  confidered  only  the  aition  on  one  float,  but 
feverai  generally  ait  at  once.  The  impulfe  on  mod  of  them 
mild  be  oblique,  and  is  therefore  lefs  than  when  the  fame 
dream  impinges  perpendicularly and  this  diminution  of  im¬ 
pulfe  is,  by  the  common  theory,  in  the  proportion  of  the 
fine  of  the  obliquity.  For  this  reafon  it  is  maintained,  that 
the  impulfe  of  the  whole  dream  on  the  lowed  float  board, 
which  is  perpendicular  ro  the  dream,  is  equal  to  the  fum  of 
the  impulfes  made  on  all  the  floats  which  then  dip  into  the 
ivater  ;  or  that  the  irUpulfe  on  any  oblique  float  is  precifely 
equal  to  the  impulfe  which  that  part  of  the  dream  would 
have  made  on  the  lowed  floatboard  had  it  not  been  interrupt¬ 
ed.  Therefore  it  has  been  recommended  to  make  fuch  a 
number  of  floatboards,  that  when  one  of  them  is  at  the  bot¬ 
tom  of  the  wheel,  and  perpendicular  to  the  dream,  the  next 
in  fucceflion  fhould  be  juft  entering  into  the  water.  But 
fince  the  impulfe  on  a  float  by  no  means  annihilates  all  the 
motion  of  the  water,  and  it  bends  round  it  and  hits  the  one 
behind  with  its  remaining  force,  there  mud  be  fome  advan¬ 
tage  gained  by  employing  a  greater  number  of  floats  than  this 
rule  wall  permit.  This  is  abundantly  confirmed  by  the  ex¬ 
periments  of  Smeaton  and  Boffut.  Mr  Boffut  formed  three 
or  four  fuppofitions  of  the  number  of  floats,  and  cafculated  the 
impulfe  on  each  ;  according  to  the  obfervations  made  in  a 
courfe  of  experiments  made  by  the  Academy  of  Sciences,  and 
inferted  by  us  in  the  article  Resistance  of  Fluids ;  and  when 
he  fummed  them  up  and  compared  the  refills  with  his  expe¬ 
riments,  he  found  the  agreement  very  fatisfaftory.  ITe  de¬ 
duces  a  general  rule,  that  if  the  velocity  of  the  wheel  is  yd  of 
that  of  the  dream,  and  if  72  degrees  of  the  circumference 
are  immerfed  in  the  dream,  the  wheel  fhould  have  36  floats. 
Each  will  dip  yth  of  the  radius*  The  velocity  being  dill 
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fuppofed  the  fame,  there  fhould  be  more  or  fewer  floats  ac-  Wat^‘ 
cording  as  the  arch  is  lefs  or  greater  than  72  degrees.  .  *  ,  WP '  f 
Such  is  the  theory,  and  fuch  are  the  circumitances  which 
it  leaves  undetermined.  The  accumulation  of  the  water  on  a 
floatboard,  and  the  force  with  which  it  may  dill  drike  ano¬ 
ther,  are  too  intricate  to  be  affigned  with  any  tolerable  pre- 
cifion  :  For  fuch  reafons.  we  mud  acknowledge  that  the 
theory  of  underfhot  wheels  is  dill  very  imperfeCt,  and  that 
recourfe  mud  be  had  to  experience  for  their  improvement „ 

We  therefore  drongly  recommend  the  perufal  of  Mr  Smea- 
ton’s  experiments  on  11  nderfnot- wheels,  contained  in  the 
fame  diflertation  with  thofe  we  have  quoted  on  overfhot- 
wheels.  We  have  only  to  obferve,  that  to  an  ordinary 
reader  the  experiments  will  appear  too  much  in  favour  of 
underfhot-wheels.  His  aim  is  partly  to  ellablifh  a  theory, 
which  will  date  the  relation  between  their  performance 
and  the  velocity  of  the  dream,  and  partly  to  date  the  rela¬ 
tion  between  the  power  expended  and  the  work  done.  The 
velocity  in  his  experiments  is  always  confiderably  below  that 
which  a  body  would  acquire  by  falling  from  the  furface  of 
the  head  of  water  ;  or  it  is  the  velocity  acquired  by  a  fhorter 
fall.  Therefore  if  we  eftimate  the  power  expended  by  the 
quantity  of  water  multiplied  by  this  diminished  fall,  we 
fhall  make  it  too  fmall ;  and  the  difference  in  fome  cafes  is 
very  great :  yet,  even  with  thefe  concefiions,  it  appears  that 
the  utmoft  performance  of  an  underfhot  wheel  does  not 
furpafs  the  raifmg  yd  of  the  expended  water  to  the  placs 
from  which  it  came.  It  is  therefore  far  inferior  to  an  over- 
fhot  wheel  expending  the  fame  powei*;  and  Mr  Belidor  has  led 
engineers  into  very  midaken  maxims  of  conitruCtion,  by  fay¬ 
ing  that  overfhot  wheels  fhould  be  given  up,  even  in  thecafo 
of  great  falls,  and  that  we  fhould  always  bring  on  the  wa¬ 
ter  from  a  fluice  in  the  very  bottom  of  the  dam,  and  bring- 
it  to  the  wheel  with  as  great  velocity  as  poflible.  Mr 
Smeaton  alf©  fays,  that  the  maximum  take's  place  when  the. 
velocity  of  the  wheel  is  ~ths  of  that  of  the  dream,  indead  of 
Jths  according  to  the  theory  ;  and  this  agrees  with  the  ex¬ 
periments  of  Boffut.  But  lie  meafured  the  velocity  by 
means  of  the  quantity  of  water  which  run  pail.  This  mud 
give  a  velocity  fomewhat  too  fmall  ;  as  will  appear  by  at¬ 
tending  to  Buat’s  obfeivations  on  the  fuperficial,  the  meanr 
and  the  bottom  velocities. 

The  red  of  his  obfervations,  of  which  we  have  given  an 
abftradt  in  Mechanics,  SeCt.  V.  are  mod  judicious,  and 
well  adapted  to  the  inftru&ion  of  practitioners.  We  have 
only  to  add  to  them  the  obfervations  of  Deparceux  and  Bof¬ 
fut,  who  have  .evinced,  by  very  good  experiments,  chat  there 
is  a  very  fenfible  advantage  gained  by  inclining  the  float-* 
boards  to  the  fadius  of  the  wheel  about  20  degrees,  fo  that 
the  lowed  floatboard  fhall  not  be  perpendicular,  but  have 
its  point  turned  up  the  dream  about  20  degrees.  This  in¬ 
clination  caufes  the  water  to  heap  up  along  the  floatboard, 
and  aCt  by  its  weight.  The  floats  fhould  therefore  be  made 
much  broader  than  the  vein  of  water  interrupted  by  them  is 
deep. 

Some  engineers,  obferving  the  great  fuperiority  of  overfhot 
wheels  above  underfhot  wheels  driven  by  the  fame  cxpence  of 
power,  have  propofed  to  bring  the  water  home  to  the  bottom 
of  the  wheel  on  an  even  bottom,  and  to  make  the  floatboard 
no  deeper  than  the  aperture  of  the  fluice,  which  would  per¬ 
mit  the  water  to  run  out.  The  wheel  is  to  be  fitted  with 
a  clofe  foie  and  fldes,  exaCtly  fitted  to  the  end  of  this  trough, 
fo  that  if  the  wheel  is  at  reft,  the  water  may  be  dammed  up 
by  the  foie  and  floatboard.  It  will  therefore  preis  foreward 
the  floatboard  with  the  whole  force  of  the  head  of  water. 

But  this  cannot  anfv/er  ;  for  if  we  fuppofe  no  floatboards, 
the  water  will  flow  out  at  tke  bottom,  p/opelled  in  the  man* 
ner  thofe  pufons  fuppofe  ;  and  it  will  be  fupplied  from  be- 
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tarn],  the  water  comm gjiow/y  from  all  parts  of  the  trough 
,  ,  t0  the  hole  below  the  wheel.  But  now  add  the  floats,  and 
fuppofe  the  wheel  in  motion  with  the  velocity  that  is  ex-, 
pedled.  *1  he^  other  floats  mull  drag  into  motion  all  the 
water  which  lies  between  them,  giving  to  the  greatefl  part 
of  it  a  motion  vaftly  greater  than  it  would  have  taken  in 
confequence  of  the  preffure  of  the  water  behind  it  ;  and  the 
water  out  of  the  reach  of  the  floats  will  remain  ftill,  which 
it  wodld  not  have  done  independent  of  the  floatboards  above 
it,  becaufe  it_wou!d  have  contributed  to  the  expence  of  the 
hole.  .  I  he  motion  therefore  which  the  wheel  will  acquire 
by  this  conflrudlion  muff  be  fo  different  from  what  is  ex* 
pe£ed,  that  we  can  hardfy  fay  what  it  will  be. 

We  are  therefore  perfuaded,  that  the  befl  way  of  deliver- 
ing  the  water  on  an  underfhot- wheel  in  a  clofe  mill- courfe 
is,  to  let  it  flide  down  a  very  fmooth  channel,  without  touch¬ 
ing  the  wheel  till  near  the  bottom,  where  the  wheel  fhould 
be  exadly  fitted  to  the  courfe:;  or,  to  make  the  floats  ex¬ 
ceedingly  broader  than  the  depth  of  the  vein  of  water  which 
glides  down  the  courfe,  and  allow  it  to  be  partly  intercept¬ 
ed  by  the  firit  floats,  and  heap  up  along  them,  a  (fling  by  its 
weight,  after  its  impulfe  has  been  expended.  If  the  bot¬ 
tom  of  the  courfe  be  an  arch  of  a  circle  deferibed  with  a 
radius  much  greater  than  that  of  the  wheel,  the  water  which 
Aides  down  will  be  thus  gradually  intercepted  by  the  floats. 

Attempts  have  been  made  to  conftrudl  water-wheels 
which  receive  the  impulfe  obliquely,  like  the  fails  of  a  com¬ 
mon  wind-mill.  This  would,  in  many  fituatiens,  be  a  very 
great  acquisition.  A  very  flow  but  deep  river  could  in 
this  manner  be  made  to  drive  our  mills  ;  and  although  much 
power  is  loll  by  the  obliquity  of  the  impulfe,  the  remainder 
may  be  very  great.  It  is  to  be  regretted,  that  thefe  at¬ 
tempts  have  not  been  more  zealoufly  profecuted  ;  for  we 
have  no  doubt  of  their  fuccefs  in  a  very  ferviceable  degree. 
Engineers  have  been  deterred,  becaufe  when  fuch  wheels 
are  plunged  in  an  open  ftream,  their  lateral  motion  is  too 
much  impeded  by  the  motion  of  the  ftream.  We  have 
feen  one,  however,  which  was  very  powerful  :  It  was  a 
long  cylindrical  frame,  having  a  plate  Handing  out  from  it 
about  a  foot  broad,  and  furrounding  it  with  a  very  oblique 
fpiral  like  a  cork-fcrew.  1  his  was  plunged  about  4  tli  of 
its  diameter  (which  was  about  12  feet),  having  its  axis  in 
the  dire&.on  of  the  ftream.  By  the  work  which  it  was 
performing,  it  feemed  more  powerful  than  a  common  wheel 
which  occupied  the  fame  breadth  of  the  river.  Its  length 
was  not  lefs  than  20  feet  :  it  might  have  been  twice  as 
much,  which  would  have  doubled  its  power,  without  oc¬ 
cupying  more  of  the  water-way.  Perhaps  fuch  a  fpiral, 
continued  to  the  very  axis,  and  moving  in  a  hollow  canal 
wholly  filled  by  the  ftream,  might  be  a  very  advantageous 
way  of  employing  a  deep  and  flow  ftream. 

.  But  miI]s  with  oblique  floats  are  moft  ufeful  for  employ¬ 
ing  fmall  ft  reams,  which  can  be  delivered  from  a  fpout  with 
a  great  velocity.  Mr  Boflut  has  confidered  thefe  with  due 
attention,  and  afeertained  the  beft  modes  of  confirmation. 

1  here  are  two  which  have  nearly  equal  perrormances  :  i . 
The  vanes  being  placed  like  thofe  of  a  wind-mill,  round  the 
nm  of  a  horizontal  or  vertical  wheel,  and  being  made  much 
broader  than  the  vein  of  water  which  is  to  flnke  them,  let 
the  fpout  be  fo  direfted  that  the  vein  may  flrike  them  per¬ 
pendicularly.  By  this  meafure  it  will  be  fpread  about  on 
the  vane  in  a  thin  fheet,  and  exert  a  preffure  nearly  equal 
to  twice  the  weight  of  a  column  whofe  bafe  is  the  orifice 

of  the  fpout,  and  whofe  height  is  the  fall  producing  the 
velocity.  a 

Mills  of  this  kind  are  much  in  ufe  in  the  fouthofEu- 
rTe'  wheel  is>  horizontal,  and  the  vertical  axis  carries 

the  nullflone ;  fo  that  the  mill  is  of  the  utmoft  fimplicity  • 
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and  this  19  its  chief  recommendation  ;  for  its  power  13  great¬ 
ly  inferior  to  that  of  a  wheel  conftrufted  in  the  nfual  manner. 

2.  Tne  vanes  may  be  arranged  round  the  rim  of  the 
w  ee*,  not  like  the  fails  of  a  wind- mill,  but  in  planes  in-  v 
dined  to  the  radii,  but  parallel  to  the  axis,  or  to  the  planes 
paffing  through  the  axis.  They  may  either  Hand  on  a  foie, 
hke  the  oblique  Boats  recommended  by  De  Parceux,  ae  above 
mentioned  ;  or  they  may  Hand  on  the  fide  of  the  rim,  not 
pointing  to  the  axis,  but  alide  from  it. 

This  difpofition  will  admit  the  fpout  to  be  more  conve¬ 
niently  difpofed  either  for  a  horizontal  or  a  vertical  wheel. 

conclude  this  article  by  deferibing  a  contrivance 
ot  Mr  Burns,  the  inventor  of  the  double  bucketed  wheel, 
for  fixing  the  arms  of  a  water-wheel.  It  is  well  known  to 
mill- wrights  that  the  method  of  fixing  them  by  making 
them  to  pafs  through  the  axle,  weakens  it  exceedingly,  and 
by  lodging  water  in  the  joint,  foon  caufes  it  to  rot  and  fail. 

1  hey  have,  therefore,  of  late  years  put  caft-iron  fianches  on 
the  axis,  to  which  each  arm  is  bolted  :  or  the  fianches  are 
lo  ialhioned  as  to  form  boxes,  ferving  as  mortifes  to  receive 
the  ends  of  the  arms.  Thefe  anfwer  the  purpofe  complete¬ 
ly,  hut  are  very  expenfive  ;  and  it  is  found  that  arms  of  fir, 
bolted  into  fianches  of  iron,  are  apt  to  work  loofe.  Mr  Burns 
has  made  wooden  fianches  of  a  very  curious  confirudion, 
which  are  equally  firm,  and  coft  much  lefs'  than  the  iron  ones. 

1  h‘3  fla.nch  confifis  of  eight  pieces,  four  of  which  com- 
pofe  the  ring  reprefented  in  fig.  1 5.  meeting  i8  the  joints 
a  6,  ab,  ab,  ab,  direded  to  the  centre  O.  The  other 
four  are  covered  by  thefe,  and  their  joints  are  reprefented 
by  the  doted  lines  aft,  aft,  aft,  aft.  Thefe  two  rings  break 
joint  in  fuch  a  manner  that  an  arm  Mb!  is  contained  be¬ 
tween  the  two  neareft joints  a' b'  of  the  one,  and  *'  &  of  the 
other.  The  tenon  formed  on  the  end  of  the  arm  A,  & c.  (3 
of  a  particular  fhape  :  one  fide  ;  GF,  is  dire&ed  to  the  cen¬ 
tre  O  ;  the  other  fide,  I3CDE,  has  a  fmall  fhoulder  BC  ; 
then  a  Ion*  fide  CD  dire&ed  to  the  centre  O  ;  and  then 
a  third  part  DE  parallel  to  GF,  or  rather  diverging  a  little 
from  it,  fo  as  to  make  up  at  E  the  thicknefs  of  the  fhoul- 
der  BC  that  is,  a  line  from  13  to  E  would  be  parallel  to 
Cl  .  I  hi 3  fide  of  the  tenon  fits  exaflly  to  the  correfpond- 

ing  fide  of  the.  mortife  ;  but  the  mortife  is  wider  on  the 
other  fide,  leaving  a  fpace  GFK  h  a  little  narrower  at  FK 
than  at  G  h.  Thefe  tenons  and  mortifes  are  made  extreme, 
ly  true  to  the  fquare ;  the  pieces  are  put  round  the  axle, 
with  a  few  blocks  or  wedges  of  foft  wood  put  between 
them  and  the  axle,  leaving  the  fpace  empty  oppofite  to  the 
place  of  each  aim,  and  firmly  bolted  together  by  bolts  be- 
tween  the  arm-moitifes.  The  arms  are  then  put  in,  and 
each  is  prefied  home  to  the  lide  CDE,  and  a  wedge  HF 
of  hard  wood  is  then  put  into  the  empty  part  of  the  mor. 
tife  and  driven  home.  When  it  comes  through  the  flanch 
and  touches  the  axle,  the  part  which  has  come  through  is  cut 
off  with  a  thin  chilel,  and  the  wedge  is  driven  better  home. 
The  fpaces  under  the  ends  of  the  arms  are  now  filled  with 
wedges,  which  are  driven  home  from  oppofite  fides,  till  the 
circle  of  the  arms  Hands  quite  perpendicular  on  the  axle,  and 
all  is  fall. .  It  needs  no  hoops  to  keep  it  together,  for  the 
wedging  it  up  round  the  axle  makes  the  two  halt  rings 
draw  clofe  on  the  arms,  and  it  cannot  Hart  at  its  own  joints 
till  it  crufhee  the  arms.  Idoops,  however,  can  do  no  harm, 
when  all  is  once  wedged  up,  but  it  would  be  improper  to 
put  them  on  before  this  be  done.  For  the  account  of  ano¬ 
ther  very  curious  hydraulic  machine,  fee  Zurich. 

w  WORLD,  the  affemblage  of  parts  which  compofe  the 
globe  of  the  earth.  See  Geography  and  Astronomy. 

WORM,  in  gunnery,  a  ferew  of  iron,  to  be  fixed  on 
the  end  of  a  rammer,  to  pull  out  the  wad  of  a  firelock,  cara¬ 
bine,  or  piftol,  being  the  fame  with  the  wad*hook,  only  the 
2  one 
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V/orrti  one  is  more  proper  for  fmall  arms,  and  the  other  for  can- 

II  non.  ,  ..  .  . 

Worihip.  Worm,  in  chemiftry,  is  a  long,  winding  pipe,  placed 
*n  a  tu,p  0f  water,  to  cool  and  condenfe  the  vapours  in  the 
diftillation  of  fpirits. 

Blind-WoRM,  or  SIow-Worm .  See  Anguis,  n°  2. 

Earth- Worm .  See  Lumbricus. 

Glow- Worm.  See  Lampyris 

SHE  Worm.  See  Silk,  n°  5. 

.  WORMS,  Vermes,  in  natural  hiftory.  See  Zoology. 

Worms,  in  the  human  body.  See  Medicine,  n°  407* 

Worms,  in  horfes.  See  Farriery,  fedt.  19. 

Worms,  in  dogs.  See  Dog,  art.  4. 

Worms  for  bait.  See  Fishing,  vol.  7.  p.  271. 

Worms,  an  ancient,  large,  and  famous  city  of  Germany, 
in  the  palatinate  of  the  Rhine,  with  a  bifhop’s  fee,  whofe  bi¬ 
lbo  p  is  a  fovereign  and  prince  of  the  empire.  It  is  a  free 
and  imperial  city,  and  the  inhabitants  are  Proteftants.  In 
the  war  of  1689  it  was  taken  by  the  French,  who  almoft  re¬ 
duced  it  to  allies. — The  bifhop  afterwards  built  a  new  pa¬ 
lace  in  It;  and  it  is  famous  for  a  diet  held  here  in  1521, 
at  which  Luther  afTifted  in  perfon.  The  Proteflants  have 
lately  built  a  handfome  church,  where  Luther  is  reprefented 
as  appearing  at  the  diet.  It  is  noted  for  the  excellent 
wine  that  grows  in  the  neighbourhood,  which  they  call 
our  Lady's  milk.  In  the  campaign  of  174-3,  king  Geo.  II. 
took  up  his  quarters  in  this  city,  and  lodged  at  the  bi- 
fhop’s  palace  after  the  battle  of  Dettingen.  It  is  feated 
on  the  weflern  bank  of  the  Rhine,  34  miles  north-weft  of 
Heidelburg,  20  fouth  eaft  of  Mentz,  and  32  fouth-weft  of 
Francfort.  E.  Long.  8.  29.  N.  Lat.  49.  32. 

W  ORMING  of  dogs.  All  fpaniels  have  certain  firings 
under  their  tongues,  by  moft  called  a  worm  ;  this  muft  be 
taken  out  when  they  are  about  two  months  old,  with  the 
htflp  of  a  {harp  knife  to  flit  it,  and  a  ftioemaker’s  awl  to 
raife  it  up  ;  you  nuift  be  careful  to  take  all  out,  or  elfe 
your  pains  is  tp  little  purpofe  ;  for  till  then  he  will  be 
hardly  ever  fat  and  right,  in  regard  the  worm  or  filing 
will  grow  foul  and  troublefome,  and  hinder  his  reft  and 
gating  This  operation  is  generally  recommended  as  a  pre¬ 
ventative  of  madnefs  in  dogs,  or  at  leaft  as  difabling  them, 
if  mad,  from  biting  in  that  condition. 

WORMIUS  (Olaus),  a-  learned  Danifh  phyfician,  born 
in  1588  at  Arhufen  in  Jutland.  After  beginning  his  ftu- 
dies  at  home,  he  ftudied  at  feveral  foreign  univerfities,  and 
travelled  to  various  parts  of  Europe  for  improvement.  He 
returned  to  his  native  country  in  1613,  and  was  made 
profeffor  of  the  belles  lettres  in  the  univerfity  of  Copen¬ 
hagen.  In  1615,  he  was  tranflated  to  the  chair  of  the 
Greek  profefior  ;  and  in  1624  to  the  profcflorfhip  of  phy- 
ftc,  which  he  held  to  his  death.  Thefe  occupations  did 
not  hinder  him  from  pra&ifing  in  his  profeflion,  and  from 
being  the  fafhionable  phyfician:  the  king  and  court  of  Den¬ 
mark  always  employed  him  ;  and  Chriflian  IV.  as  a  re- 
tompenfe  for  his  fervices,  conferred  on  him  a  canoniy  oi 
Lunden.  He  publifhecl  fome  pieces  on  fubje&s  relating  to 
his  profefiion,  feveral  works  in  defence  of  Ariftotle’s  phi- 
Ipfophy,  and  feveral  concerning  the  antiquities  of  Denmark 
and  Norway  ;  for  which  latter  he  is  principally  regarded, 
as  they  are  very  learned,  and  contain  many  curious  parti¬ 
culars.  He  died  in  1654. 

WORMWOOD,  in  botany.  See  Artemisia. 

WORSHIP  of  God  (cu/tus  Dei),  amounts  to  the  fame 
with  what  we  otherwife  call  religion.  This  worfhip  confifts 
ip  paying  a  due  refpeft,  veneration,  and  homage  to  the 
Deity,  under  a  certain  expedition  of  reward.  And  this 
internal  refpedl,  &c.  is  to  be  fhown  and  teftified  by  exter¬ 
nal  adls  ;  as  prayers,  facrifices,  thankfgivings,  &c. 

Vol.  XVIII.  Fait  II. 
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The  Quietifts,  and  fome  other  myftic  divines,  fet  afidc^ 
not  only  all  ufe  of  external  worfhip,  but  even  the  confidera- 
tion  of  rewards  and  puniftiments.  .  Yet  even  the  heathens 
had  a  notion  that  God  did  not  require- U3  to  ferve  him  for 
•nought  :  <(  Dii  quamobrem  colendi'ftnt  (fays  Cicero),  non 
intelligo,  nullo  nec  acccpto  ab  illis  nec  fperato  bono.” 

The  fchool-di vines  divide  worfhip  into  divers  kinds,  viz. 
latria ,  that  rendered  to  God  ;  and  idoiolatria ,  that  rendered 
to  idols  or  images.  To  which  the  Romanifts  add,  duliat 
that  rendered  to  faints;  and  hyperdulia,  that  to  the  Virgin. 
Some  theological  writers  have  obferved,  that  the  Greek 
word:  vrpcc-yin^,  to  worfhip;  is  not  deferiptive  only  of  the 
honour  which  is  appropriated  to  God,  but  is  indifferently 
ufed  to  fignify  the  honour  and  refpedl  which  are  paid  to 
fuperiors  of  all  kinds  in  heaven  or  on  earth.  Accord¬ 
ingly,  they  have  diflinguifhed  between  civil  and  religious 
worfhip. 

That  it  is  the  duty  of  man  to  woifnip.  his  Maker,  has 
been  fufftciently  proved  under  other  articles  (fee  Prayer  ; 
and  Theology,  n°  40 — 45.).  It  is  not  indeed  eafily  to 
be  conceived  how  any  one  who  has  tolerably  juft  notions 
of  the  attributes  and  providence  of  God,  can  pofiibly  ne- 
gledl  the  duty  of  private  worfhip  ;  and  though  we  have 
admitted  in  the  laft  of  the  two  articles  referred  to,  that 
public  worfhip  does  not  feem  to  be  enjoined  in  that  fyflem 
which  is  called  the  religion  of  nature ,  yet  it  is  moft  ex- 
prefsly  commanded  by  the  religion  of  Christ,  and  will 
be  regularly  performed  by  every  one  who  refle&s  on  its 
great  utility. 

As  the  illiterate  vulgar  cannot  form  to  themfelves  cor¬ 
rect  notions  of  the  divine  providence  and  attributes,  it  Is 
obvious,  that  without  the  inflitution  of  public  werfhip, 
they  would  never  think  of  worfhipping  God  at  all,  unlefs 
perhaps  occafionally,  when  under  the  preffure  of  fome  fe- 
vere  calamity  ;  but  occafional  worfhip,  the  offspring  of 
compulfton,  could  have  little  of  the  refigned  fpirit  of  true 
devotion.  Ignorant,  however,  as  the  loweft  of  the  vulgar 
are,  and  neceffarily  muft  be,  it  cannot  be  denied,  that  in 
moft  Chriftian  countries,  perhaps  in  all,  they  are  more  ac¬ 
curately  acquainted  with  the  ftrft  principles  of  religion, 
and  the  laws  of  morality,  than  even  the  leaders  of  barba¬ 
rous  nations.  This  fuperiority  is  doubtlefs  owing  in  fome 
meafure  to  their  accefs  to  the  Sacred  Scriptures,  but  much 
more,  we  are  perfuaded,  to  the  inftrudlion  which  they  re¬ 
ceive  in  the  aflemblies  which  they  frequent  for  public  wor¬ 
fhip.  If  this  be  admitted,  public  worfhip  may  be  eafily- 
proved  to  be  the  duty  of  every  individual  of  the  commu¬ 
nity  :  For  were  thofe,  who  may  be  fuppofed  to  Hand  in 
no  need  either  of  the  contagion  of  fociety  to  kindle  their 
own  devotion,  or,  of  the  preaching  of  a  clergyman  to  in- 
ftrudt  them  in  the  do&rines  and  precepts  of  the  gofpeh  to 
“  forfake,  on  thefe  accounts,  the  affernbling  themfelves  to¬ 
gether,  as  the  manner  of  fome  is,”  religious  aflemblies  and 
public  worfhip  would  very  quickly  fall  into  univerfal  dif- 
ufe.  Man  is  an  animal  prone  to  imitation  ;  and  every  or-’ 
der  in  fociety  is  ambitious  of  treading  in  the  footfteps  of 
the  order  immediately  above  it.  Were  the  wife  and  the 
good,  therefore,  permitted  to  abfent  themfelves  from  the  af- 
femblies  inflituted  for  the  public  worfhip  of  the  Creator  and 
Redeemer  ©f  the  world,  others  would  quickly  follow  their 
‘example  ;  impelled  to  it  not  only  by  this  univerfal  propen- 
fity,  but  by  the  additional  motive  of  wifhing  to  appear  both 
to  the  world  and  to  themfelves  as  wile  and  aa  good  as  their 
privileged  neighbours.  The  confequence  is  obvious :  one 
man  would  flay  from  church  with  the  ferious  intention  per¬ 
haps  of  employing  the  Lofd’s-day  in  private  devotion  and 
religious  fludy  ;  another,  following  his  example,  would  ab¬ 
fent  himfelf  upon  the  fame  pretence,  but  would  in  reality 
5  Z  wafte 
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'Worship  Wyifte  the  day  in  dozing,  indolence  or  in  feerct  fenfuality" 

Wotron.  *or  ihtk  and  othcj:  reaibng  which  might  be  eafily  affigned, 

- - y— w-n<>  tincert  Chriftian  will  think  himfelf  at  liberty  to  difpute 

a  praaice  enjoined  by  the-  infpired  preachers  of  his  reli- 
yioii,  coeval  with  the  inflit ution,  and  retained  by  every  fed 
into  which  it  has  £ uce  been  unhappily  divided. 

As  Chriflian  wor.fhip  coniifls  of  prayers  and  praiies,  it 
has  been  a  matter  of  home  debate  whether  it  is  mid  pro¬ 
perly  performed  by  preconcerted  forms  or  liturgies,  or  by 
extemporaneous  addref Tes  to  the  Almighty.  Both  thefe 
diodes  have  their  advantages  and  disadvantages  ;  and  by  the 
f acred  writers  neither  ot  them  is,  preferibed  in  oppofition  to 
the  other. 

The  advantages  of  a  liturgy  are,  that  it  prevents  abfurd\ 
txtrava  -ant,  or  impious  addrefTes  to  Cod,  which  the  folly 
'or  enthufrafm  of  individuals  mull  always  be.  in  danger  of 
producing  ;  it  gives  the  congregation  an  opportunity  of 
.  joining  in  the  prayers  which  are  put  up  for  them,  which 
they  cannot  pofiibly  do  in  a  feries  of  extemporaneous  peti¬ 
tions,  fince  before  they -can  affent  to  any  one  of  thefe  and 
make  it  their  own,  their  attention  is  neceffarily  called  a , 
Way  to  that- which  fucceeds  it  ;  and  it  relieves'  the  clergy¬ 
man  from  .  the  labour  of  competition,  which  ieerms  incom¬ 
patible  with  that  fervour  which  coniiitutes  the  ipirit  of 
devotion. 

The  difad  vantages,  of  a  fixed  liturgy,  which  are  the  re¬ 
commendations  of  extemporary  prayer,  are  princioally  two. 
The  forms,  compofed  in  one  age  mull,  bv  the  unavoidable 
change  or  language,  circumfhnces,  and  opinions,  become 
in  forme  degree  unfit  for  another  ;  and  the*  ncrpetual  repe¬ 
tition  of  the  fame  foim  of  words  is  very  apt  to  produce  in¬ 
attentive  laflltiide  in  the  congregation.  Would  the  clergy 
of  the  church  of  England  take  that  liberty  which  is  allow¬ 
ed  them  in  the  bidding  prayer  before  ferr  on,  perhaps  the 
Service  of  that  church  would  unite  in  itfelf  all  the  advan¬ 
tages  both  of  liturgic  and  extemporary  worfhip.  We  have 
only  to  aid  on  this  fubjeft,  that,  public  prayers,  whether 
p  re  com  poled  or  not,  ought  to  be  compendious  ;  that  they 
ought  to  exprefs  juft  conceptions  of  the  Divine  attributes  ; 
recite  fuel:  wants  as  the  congregation  are  likely  to  fed  and 
no  other  ;  that  they  ought  to  contain  as  few' controverted 
proportions  as  pofiible  ;  and  that,  if  it  can  be  done  with¬ 
out  offence,  the  pompous  ftyle  of  the  fate  /hould  be  laid 
afide  in  our  prayers  for  the  king  and  all  that  are  in  autho¬ 
rity  ;  hecaufe  in  every  aX  which  carries  the  mind  to  God, 
human  greatnefs  mufl  be  annihilated. 

WORT,  the  infufion  of  malt,  of  which  beer  is  made. 
The  ufes  of  this  infufion  in  common  affairs  are  well  known. 
By  Dr  M<  Bride  it  has  lately  been  found  to  have  a  flrong 
antifeptic  virtue,  and  to  be  ufeful  in  preventing  the  feurvy 
and  other  difeafes  to  which  failors  are  liable  ;  which  was 
confirmed  by  captain  Cook  in  his  kte  voyages.  See  Means 
cf  Preftrving  tlx  Health  of  Ssjmen. 

WOTTON/(Sir  Henry),  an  eminent  writer,  was  the 
fen  of  Thomas  Wotton,  Efq;  and  was  born  in  1568.  He 
ffudied  for  fome  time  at  New-col lege,  Oxford,  whence  he 
removed  to  .Queen's* college,  where  he  made  a  great  pro- 
grefs  in  logic  and  philofophy ;  wrote  a  tragedy  for  the  ufe 
ef  that  college,  called  ‘Tancredo  ;  and  afterwards  received 
the  degree  of  matter  of  arts.  After  this,  leaving  the  uni¬ 
versity,  he  travelled  into  France,  Germany,  and  Italy  ;  and 
having  fpent  about  nine  years  abroad,  he  returned  to  Eng¬ 
land,  and  became  fecretary  to  Robert  earl  of  Effex,  with 
whom  he  continued  till  that  earl  was  apprehended  for  high, 
treafon.  He  then  retired  to  Florence,  where  he  became 
known  to  the  grand  duke  of  Tufcany,  who  fent  him  pri- 
vately  with  letters  to  James  VI.  king  of  Scotland,  under 
the  name  of  OUqvio  Baldly  to  infoim  that  king  of  a  defign 
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againft  his  life.  Some  months  after  he  went  back  to  Flo-  Wo ttm 
rence  ;  but  king  James  coming  to  the  pofTcffion  of  the  II 
crown  of  England,  Mr  Wotton  returned  home,  was  kni  rht-  Wrcatk 

ed  by  his  majelty,  and  fent  ambaflador  to  the  republic  of' - 

Venice  ;  and  afterwards  was  employed  in  many  other  era- 
balnes  to  that  and  other  courts ;  but  the  only  reward  he 
obtained  for  thefe  fervices  was  his  having  the  provoilfhip 
or  Eton  conferred  upon  him  about  the  year  1623,  which 
he  kept  till  his  death,  which  happened  in  1639.  Alter 
his  decenfe  fome  of  his  manuferipts  and  printed  trails, 
were  pubhihed  together  in  a  volume,  infilled,  Rtliqu.*  U'ot. 

Wotton  (Dr  William),  a  very  learned  divine  and  wri¬ 
ter,  was  the  fon  o*  Mr  Henry  Wotton,  B.  D.  reitor  of 
W  rcr.tham,  in  Suffolk,  where  he  was  born  in  i  666.  He 
was  educated  by  his  father,  a  gentleman  well  /killed  in  the 
learned  languages  ;  under  whom  he  mace  fuch- amazing  pro¬ 
ficiency,  that  at. five  years  of  age  it  is  laid  he  could  render 
feveral  chapters  in  the  gofpels  cut  of  Latin  and  Creek,  and 
many  pfalms  in  Hebrew',  into  his  motlier  tongue.  When  he 
was  very  young,  he  remembered  the  whole  of  almott  every, 
difeourfe  he  had  heard,  and  often  furprifed-  a  preacher  by- 
repeating  his  fermonto  him.  He  was  admitted  i:  to  Catha- 
rme-hdi  in  Cambridge  lome  months  before  he  was  ten  years 
old;  when  the  progrefs  he  made  in  lean  wing  m  that  uni- 
verfity  engaged  Dr  Duport,  then  mailer  of  Magdalen  col- 
lege,  and  dean  of  Peterborough,  to  write  an  elegant  cooy 
of  Batin  verbs  in  his  oraife.  In  1679  h*  took  the  decree 
of  bachelor  of  arts  when  lie  was  but  twelve  years  and  five 
months  old  ;  and  the  winter  following  he  was  invited  to 
London  by  Dr  Gilbert  Burnet,  then  preacher  at  the  Rolls* 

\vno  rntioduced  him  to  moil  of  the  learned-  men  in  that 
ertv,  and  particularly  to  Dr  William  Lloyd,  bifhop  of  St 
Afaph  ;  to  whom  he  recommended  himfelr  by  repeating  to 
him  one  of  his  iermons,  as  Dr  Burnet  had  engaged  he 
fkeuld.  I11  1691  he  commenced  bachelor  of  divinity?  The 
lame  year  bifhop  Lloyd  gave  him  the  figure  of  Bland- 
nllo,  m  Den  high  (hi  re-  He  was  afterwards,  made  chaplain 
to  the  earl  of  Nottingham,  then  fecretary  of  flate,  who  pre- 
1  exited  him  to  the  rectory  of  Middleton  Keynes,  in  Bucks, 
and  to  whom  he  dedicated  his  Reflections  upon  Ancient  anB 
Modern  Learning.  In  1?o5,  bifhop  Burnet  */ave  him  a- 
prehend  in  the  church  of  Salifbury  :  and  in  1707,  aichbi- 
ttiop  Tenifon  presented  him  with  the  degree  of  doctor  of 
divinity.:  but  in  1714.,  the  difficulties  he  laboured  under  with- 
relpedt,  to  his  private  fortune,  obliged  him  to  retire  into 
South  Wales,  where  he.  was  treated  with  great  kindndk 
and  humanity  by  the  gentlemen  of  that  country  ;  and  wrote,* 
there  the  “  Memoirs  of  the  Cathedral  Churches  of  St  Da¬ 
vid  s  and  Landaff;”  and*  his  “  Mifcellaneous  Difcourfee, 
relating  to  the  Traditions,  and  Ufages  of  the  Scribes  and 
Pharafees  which  were  afterwards  printed.  He  died  in 
I7i6..  I  his  great  man  was  remarkable  for  his  humanity 
and  friendlinefs  of  temper;  th-e  narrownefs  of  a  party  ipirit » 
never  broke  in  upon  any  of  his  fricndfhips-;  and  his-  time? 
and  abilities- were  at  the  fervice  of  any  perfou  who  was  ma¬ 
king  advances  in  real  learning.  He  wrote,  be  foies  the  a- 
hove  works,  1.  A  Hifiory  of  Rome.  2.  A  Defence  of  his* 
Reflexions  upon  Ancient  and  Modern  Learning.  3.  A 
Difcourfe  concerning  the  Languages  of  Babel.  4.  Advice 
to  a  young  Student,  with  a- Method  of  Study  for  the  fir  ft  > 
four  Years  ;  and  other  learned  pieces. 

WOUNDS.  See  Surg  ery,  chap.  ii. 

Wounds,  in  farriery.  See  there,.  §  xxvih 
WRASSE,  or  old  wife,  in  ichthyology.  See  IjAbru.9» 
WREATH,  in  heraldry,  a  roll  of  fine  linen  or  filk 
(like,  that  of  a  Turkifh  turban),  confifting  of  the  colours 
bont  in  the.  efcutcheon,  placed  in  an  atchievement  between* 

the 
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Wreck.  the  helmet  and  the  creft,  and  Immediately  fuppoiting  the 
creft. 

WRECK,  or  Shipwreck,  the  defiru&ion  of  a  {hip  by 
rocks  or  fhallows  at  lea. 

By  the  ancient  common  law,  where  any  fhip  was  loft  at 
fea,  and  the  goods  or  cargo  were  thrown  upon  the  land, 
thefe  goods,  fo  wrecked,  were  judged  to  belong  to  the 
king  :  for  it  was  held,  that,  by  the  lofs  of  the  fhip,  all 
property  was  gone  out  of  the  original  owner.  But  this 
was  undoubtedly  adding  forrow  to  forrow,  and  was  confo- 
nant  neither  to  reaion  nor  humanity.  Wherefore  it  was 
(irft  ordained  by  king  Henry  1.  that  if  any  perfon  eicaped 
alive  out  of  the  fhip,  it  fhould  be  no  wreck  ;  and  afterwards 
king  Henry  II.  by  his  charter,  declared,  that  if  on  the 
ooafts  of  either  England,  PoiCtou,  Oieron,  or  Gafcony,  any 
fhip  fhould  be  diftreffed,  and  either  man  or  beafl  ihould  efi- 
cape  or  be  fouud  therein  alive,  the  goods  fhould  remain  to 
the  owners,  if  they  claimed  them  within  three  months  ;  but 
otherwife  fhould  be  efteemed  a  wreck,  and  fhould  belong 
to  the  king,  or  other  lord  of  the  franchife.  This  was  a- 
gain  confirmed  with  improvements  by  king  Richard  I.  ; 
who,  in  the  fecond  year  of  his  reign,  not  only  eltablifhed 
thefe  conceflions,  by  ordaining  that  the  owner,  if  he  was 
ihip  wrecked  and  efcaped,  cmnes  res  fuas  liber  as,  et  quietus 
haberet,  but  alfo,  that  if  he  perifhed,  his  children,  or  in 
default  of  them,  his  brethern  and  fillers,  fhould  retain  the 
property  ;  and  in  default  of  brother  or  filler,  then  the 
goods  ihould  remain  to  the  king  (a).  .And  the  law,  as 
laid  down  by  BraCton  in  the  teign  of  Henry  III.  feems 
flill  to  have  improved  in  its  equity.  For  then,  if  not  only 
a  dog  (for  inilan.ee)  efcaped,  by  which  the  owner  might  be 
difeovtred,  but  if  any  certain  mark  were  let  on  the  goods, 
by  which  they  might  be  known  again,  it  was  held  to  be 
no  wreck.  And  this  is  certainly  mofl  agreeable  to  reafon  ; 
the  rational  claim  of  the  king  being  only  founded  upon 
this,  that  the  true  owner  cannot  be  afeertained.  After* 
wards,  in  the  full  flatute  of  Weftminfter,  the  time  of 
limitation  of  claims,  giveil  by  the  charter  of  Henry  II.  is 
ext>  nded  to  a  year  and  a  day,  accoiding  to  the  ulage  of 
Normandy  :  and  it  enaCts,  that  if  any  man,  a  dog,  or  a 
cat,  efcape  alive,  the  veffel  fhali  not  be  adjudged  a  wreck. 
Thefe  animals, #  as  in  BraCton,  are  only  put  for  examples  ; 

1  for  it  is  now  held,  that  not  only  if  any  live  thing  eicape, 
but  if  proof  can  be  made  of  the  property  of  any  of  the 
goods  or  lading  which  come  to  fhore,  they  ihall  not  be  for¬ 
feited  as  wreck.  The  ftatute  further  ordains,  that  the 
fire  riff  of  the  county  fhali  be  bound  to  keep  the  goods  a 
year  and  a  day  (as  in,  France  tor  one  year,  agreeable  to 
the  maritime  laws  of  Oieron,  and  in  Holland  for  a  year  and 
a  half),  that  if  any  man  can  prove  a  property  in  them,  ei¬ 
ther  in  his  own  right  or  by  right  of  reprefentation,  they 
fhali  be  reffered  to  him  without  delay  ;  but  if  no  fuch  pro 
petty  be  proved  within  that  time,  they  then  {hall  be  the 
king’s.  If  the  goods  are  of  a  perifhable  nature,  the  fherif? 
may  fell  them,  and  the  money  Ihall  be  liable  in  their  head. 
This  revenue  of  wrecks  is  fiequently  granted  out  to  lords 
of  manors  as  a  royal  franchife;  and  if  any  one  be  thus  in- 
titled  to  wrecks  in  his  own  land,  and  the  king’s  goods  are 
wrecked  thereon,  the  king  may  claim  them  at  any  time, 
even  alter  the  year  and  day. 

It  is  to  be  obferved*  that,  in  ofder  to  confiitute  a  legal 
wreck,  the  goods  mult  come  to  land.  -If  they  continue  at 
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fea,  the  law  diftinguimes  them  by  the  barbarous  ana  un-  Wreck, 
couth  appellations  of  jetfam,  jloifam ,  and  ligan.  Jetfam  is  — 
where  goods  are  caft  into  the  fea,  and  there  fink  and  re¬ 
main  under  water :  flotfam  is  where  they  continue  fwin> 
ming  on  the  furface  of  the  waves  :  ligan  is  where  they  are 
funk  in  the  fea,  but  tied  to  a  cork  or  buoy,  in  order  to  be 
found  again.  Thefe  are  aifo  the  king’s,  if  no  owner  ap¬ 
pears  to  claim  them  ;  but  if  any  owner  appears,  he  is  ii> 
titled  to  recover  the  poffeffiion.  For  even  if  they  be  call, 
overboard,  without  any  mark  or  buoy,  in  order  to  lighten 
the  fhip,  the  owner  is  not  by  this  aCt  of  neceffity  con rued 
to  have  renounced  his  property  ;  much  lels  can  things  ligan  . 
be  fuppofed  to  be  abandoned,  fince  the  owner  has  done  ail 
in  his  power  to  affert  and  retain  his  property.  Ihefe  three 
are  therefore  accounted  fo  far  a  diftinCl  thing  from  the  for¬ 
mer,  that  by  the  king’s  grant  to  a  man  of  wrecks,  things 
jetlam,  flotfam,  and  ligan,  will  not  pafs 

Wrecks,  in  their  legal  acceptation,  are  at  prefent  not  ve¬ 
ry  frequent :  for  if  any  goods  come  to  land,  it  rarely  hap¬ 
pens,  fince  the  improvement  of  commerce,  navigation,  and 
correfpondence,  that  the  owner  is  not  able  to  affert  his  pro¬ 
perty  within  the  year  and  day  limited  by  law.  And  in  or¬ 
der  to  preferve  this  property  entire  for  him,  and  if  pofiible 
to  prevent  wrecks  at  all,  our  laws  have  made  many  very  hu¬ 
mane  regulations  ;  in  a  fpirit  quite  oppofite  to  tliofe  lavage 
laws  which  formerly  prevailed  in  all  the  northern  regions  of 
Europe,  and  a  few  years  ago  were  Hill  faid  to  fubfill  on  the 
coafts  of  the  Baltic  Sea,  permitting  the  inhabitants  to  feize 
on  whatever  they  could  get  as  lawful  prize;  or,  as  an  author 
of  their  own  exprefTes  it,  in  nciufragorum  miferia  et  calami - 
tate  tanquam  vultures  ad free  dam  currere For  by  the  flatute 
27  Edw.  III.  c.  1  3.  if  any  fhip  be  loll  on  the  fhore,  and  the 
goodscome  to  land  {which  cannot,  fays  the  llatute,  be  call¬ 
ed  *7 vreck),  they  fhali  be  prefently  delivered  to  the  mer¬ 
chants,  paying  only  a  reafonable  reward  to  thofe  that  faved 
and  preferred  them,  which  is  intitled  jalvage  Alfo  by  the 
common  law,  if  any  perfons  (other  than  the  flier  iff )  take 
any  ooods  fo  call  on  fhore,  which  are  not  legal  wreck,  the 
owners  might  have  a  commiffum  to  inquire  and  find  them 
out,  and  compel  them  to  make  refiitntion.  And  by  7 2 
Ann.  fi.  2.  c»  18.  confirmed  by  4  Geo.  I.  c.  12.  in  order 
to  affift  the  diftreffed,  and  prevent  the  fcandalous  illegal 
practices  on  forne  of  our  tea  coafts  (too  fimilar  to  thofe  on 
the  Baltic),  it  is  enabled,  that  aff  head- officers  and  others  of 
to w  113  near  the  fea,  {hall,  upon  application  made  to  them, 
fummon  as  many  hands  as  are  neceffary,  and  fend  them  to 
relief  of  any  fhip  in  diltrefs,  on'forfeiture  of  L.  100;  and 
in  cafe  of  affillance  given,  falvage  fhali  be  paid  by  the  own¬ 
ers,  to  be  affeffed  by  three  neighbouring  juftices.  All  per¬ 
fons  that  fecrete  any  goods  fhali  forfeit  their  treble  valued 
and  if  they  wilfully  do  any  aCt  whereby  the  fhip  is  loll  or 
dellroyed,  by  making  holes  in  her,  ftealing  her  pumps,  or 
otherwife,  they  are  guilty  of  felony  without  benefit  of  cler¬ 
gy.  Laftly,  by  the  flatute  26  Geo  II.  c.  19.  plundering 
any  vefTd,  either  in  diltrefs  or  wrecked,  and  whether  any  li¬ 
ving  creature  be  on  board  or  not  (for  whether  v*reck  or 
otherwife,  it  is  clearly  not  the  property  of  the  populace), 
fuch  plundering  or  preventing  the  efcape  of  any  perfon 
that  endeavours  to  fave  his  life,  or  wounding  him  with  in¬ 
tent  to  deflioy  him,  or  putting  out  falie  lights  in  order  to 
bring  any  veffel  into  danger,  are  all  declared  to  be  capital 
felonies  j  in  like  manner  as  the  ckftroying  of  trees,  fleeples, 

5  Z  2  or 


[  915  1 


(a)  In  like  manner  Conftantine  the  Great,  finding  that  by  the  imperial  law  the  revenue  of  wrecks  was  given  to  the 
prince’s  treafnry  or  fitem,  ft  ft  rained  it  by  an  edict  (Cod.  11.  5.  1.)  and  ordered  them  to  remain  to  the  owners  ;  ad¬ 
ding  this  humane  exp  oft  illations  u  Quod  enim  jus  habrt  fife  us  in  alien  a  cahmkate,  ut  de  re  tam  luCtuofa  compendi¬ 
um  fcCtctur  l” 
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or  other  Rated  fea-marks,  is  punched  by  the  flatute  8  Eliz, 
)ji:fei  11  lg>  c.  )  3.  with  a  forfeiture  of  I;.  100  or  outlawry.  Moreover, 
by  the  Ratute  of  Geo.  II.  pilfering  any  goods  call  afhore  is 
declared  to  be  petty  larceny ;  and  many  other  falutary  regu¬ 
lations  are  made,  for  the  more  efftdually  preferving  (hips  of 
any  nation  in  diitrefs. 

By  the  civil  law,,  to  deRroy  perfons  fhipwrecked,  or  pre¬ 
vent  their  laving  the  fhip,  is  capital.  And  to  Real  even  a 
plank  from  a  velTel  in  diRreis  or  wrecked,  makes  the  party 
liable  to  anfwer  for  the  whole  fhip  and  cargo.  The  laws  al- 
fo  of  the  Wifigoths,  and  the  moR  early  Neapolitan  conRi- 
tutions,  punifhed  with  the  utmoR  feveiity  all  thole  who  ne¬ 
glected  to  alfift  any  fhip  in  diRrefs,  or  plundered  any  goods 
call  on  Chore. 

WREN,  in  ornithology.  See  Motacilla. 

Wren  (Sir  ChriRopher),  a  great  philofopher,  and  one 
of  the  moil  learned  and  moft  eminent  architects  of  his  age, 
was  the  fon  of  ChriRopher  Wren  dean  of  Windfor,  and  was 
born  in  1632.  He  Rudied  at  Wadham  college  in  Oxford; 
where  he  took  the  degree  of  maRer  of  arts  in  1653,  and 
was  chofen  fellow  of  All- Souls  college.  When  very  young 
he  difeovered  a  furpriling  genius  for  the  mathematics  ; 
in  which  fcience  he  made  great  advances  before  he  was 
fixteen  years  old.  In  1657,  he  was  made  profeffor  of 
aRronomy  at  Grefham  college,  London  ;  which  he  reiigned 
in  1660,  on  his  being  chofen  to  the  Savilian  profcfTorfhip  of 
aRronomy  in  Oxford  :  he  was  the  next  year  created  dodtor 
of  laws,  and  in  1663  was  eledted  fellow  of  the  Royal  So¬ 
ciety.  He  u  as  one  of  the  commifiioners  for  the  reparation 
of  St  Paul's  ;  and  in  1665  travelled  into  France,  to  exa¬ 
mine  the  moR  beautiful  edifices  there,  when  he  made  many 
curious  obfervations.  At  his  return  to  England,  he  drew  a 
noble  plan  for  rebuilding  the  city  of  London  after  the  fire, 
which  he  preiented  to  parliament ;  and  upon  the  deceafe  of 
Sir  John  Denham  in  1668,  was  made  furveyor-gcneral  of 
his  majefiy’s  works  ;  and  from  that  time  bad  the  dire&ion 
of  a  great  number  of  public  edifices,  by  which  he  acquired 
the  highefl  reputation.  He  built  the  magnificent  theatre  at 
Oxford,  St  Paul’s  cathedral,  the  churches  of  St  Stephen 
Walbrook,  arid  St  Mary-le-Bow,  the  Monument,  the  mo¬ 
dern  part  of  the  palace  of  Hampton  Court,  Chelfea  College, 
one  of  the  wings  of  Greenwich  Hofpital,  and  many  other 
beautiful  edifices.  He  was  prefident  of  the  Royal  Society, 
one  of  the  commifiioners  of  Chelfea  College,  and  twice  mem¬ 
ber  of  parliament  ;  firfi  for  Plymouth  in  Devonfhire,  and 
then  for  Melcomb  Regis  in  the  fame  county  ;  but  in  1718 
was  removed  from  his  place  of  furveyor* general.  He  died 
in  1723,  and  was  interred  in  the  vault  under  St  Paul's. 

This  great  man  alfo  difiinguiihed  himfelf  by  many  curious 
inventions  and  difeoveries  in  natural  philofopliy ;  and,  among 
many .  others,  contrived  an  infirument  for  meafuring  the 
quantity  of  rain  that  falls  on  any  fpace  of  land  for  a  year ; 

Ire  invented  many  ways  of  making  afironomical  obfervations 
more  accurate  and  eafy ;  and  was  the  firft  author  of  the 
anatomical  experiment  of  inje&ing  liquors  into  the  veins  of 
animals,  &c.  He  tianfiated  into  Latin  Mr  Oughtred’s 
Horolog'tographic a  Geometrica  ;  and  wrote  a  Survey  of  the 
cathedral  church  of  Salifbury,  and  other  pieces.  After  his 
death  his  poRhumous  works  and  draughts  were  published 
1  by  his  fon. 

WRESTLING,  a  kind  of  combat  or  engagement  be¬ 
tween  two  perfons  unarmed,  body  to  body,  to  prove  their 
firength  and  dexterity,  and  try  which  can  throw  his  oppo¬ 
nent  to  the  ground. 

WreRling  is  an  exercife  of  very  great  antiquity  and  fame. 

It  was  in  ufe  in  the  heroic  age ;  witnefs  Hercules,  who 
wreRled  with  Antaeus. 

It  continued  a  long  time  in  the  higheft  repute,  and  had 
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confiderable  rewards  and  honours  afiigned  to  it  at  the  Olympic 
games.  Jt  was  the  cuRom  for  the  Athletic  to  anoint  their 
bodies  with  oil,  to  give  the  iefs  hold  to  their  antagoniRs. 

Lycurgus  ordered  the  Spartan  maids  to  vvreRle  in  public 
quite  naked,  in  order,  as  it  is  obferved,  to  break  them  of  their 
too  much  delicacy  and  niecnefs,  to  make  them  appear  more 
robuR,  and  to  familiarize  the  people,  &c.  to  fuch  nudities. 

WRIST,  in  Anatomy.  See  there,  ^53. 

WRIT,  in  law,  fignifies,  in  general,  the  king's  precept 
in  writing  under  feal,  iffuing  out  of  fome  court,-  directed  to 
the  fheriff  or  other  officer,  and  commanding  fometlung  to 
be  done  in  relation  to  a  fuit  or  aftion,  or  giving  commiflion 
to  have  the  fame  done.  And,  according  to  Fitzherbert,  a 
writ  is  Paid  to  be  a  formal  letter  of  the  king  in  parchment, 
fealed  with  his  feal,  and  directed  to  fomc  judge,  officer,  or 
minifier,  &c.  at  the  fuit  of  a  fubjedf,  for  the  caufe  briefly 
exprefled,  which  is  to  be  determined  in  the  proper  court  ac¬ 
cording  to  law. 

Writs,  in  civil  a&ions,  are  either  original  or  judicial : 
original,  are  fuch  as  are  iffued  out  of  the  court  of  chancery 
for  the  fummoning  of  a  defendant  to  appear,  and  are  grant- 
ed  before  the  fuit  is  commenced,  in  order  to  begin  the  fame; 
and  judicial  writs  iffue  out  of  the  court  where  the  original 
is  returned,  after  the  fuit  is  begun.  See  Process. 

The  original  writ  is  the  foundation  ot  the  fuit.  See 
Suit. 

When  a  perfon  hath  received  an  injury,  and  thinks  it 
worth  his  while  to  demand  a  fatisfa&ion  for  it,  he  is  to  con¬ 
sider  with  himfelf,  or  take  advice,  what  redrefs  the  law  has 
given  for  that  injury  ;  and  thereupon  is  to  make  application 
or  fuit  to  the  crown,  the  fountain  of  all  juRice,"  for  that 
particular  fpccific  remedy  which  he  is  determined  or  advifed 
to  purfue.  As  for  money  due  on  bond,  an  action  of  debt; 
for  goods  detained  without  force,  an  adion  of  detinue  or  tro - 
ver;  or,  if  taken  with  force,  an  a&ion  of  trefpafs  vi  d  armis ; 
or,  to  try  the  tide  of  lands,  a  writ  of  entry  or  a&ion  of 
trefpafs  in  eje&ment  ;  or  for  any  confequential  injury  re¬ 
ceived,  a  fpecial  adion  on  the  cafe.  To  this  end  he  is  to 
fue  out,  or  purchafe  by  paying  the  Rated  fees,  an  original  or 
original  writ,  from  the  court  of  chancery,  which  is  the  offU 
cina  jujlitia,  the  (hop  or  mint  of  juRice,  wherein  all  the  king’s 
writs  are  framed.  It  is  a  mandatory  letter  from  the  king 
in  parchment,  fealed  with  his  great  leal,  and  direded  to  the 
IherifF  of  the  county  wherein  the  injury  is  committed,  or 
fuppofed  fo  to  be,  requiring  him  to  command  the  wrong¬ 
doer  or  party  accufed,  either  to  do  juRice  to  the  complain-,, 
ant,  or  elfe  to  appear  in  court,  and  anfwer  the  accufation^ 
againft  him.  Whatever  the  fheriff  does  in  purfuance  of  this 
writ,  he  muR  return  or  certify  to  the  court  of  common-pleas* 
together  with  the  writ  itfelf :  which  is  the  foundation  of 
the  jurifdidion  of  that  court,  being  the  king's  warrant  for 
the  judges  to  proceed  to  the  determination  of  the  caufe. 
For  it  was  a  maxim  introduced  by  the  Norman3,  that  there 
fhould  be  no  proceedings  in  common-pleas  before  the  king’s 
juRices  without  his  original  writ  ;  becaufe  they  held  it  un¬ 
fit  that  thofe  juRices,  being  only  the  fubRitutes  of  the  crown, 
fhould  take  cognizance  of  any  tiling  but  what  was  thus  cx- 
prefsly  referred  to  their  judgment.  However,  in  fmall  ac¬ 
tions,  below  the  value  of  forty  (hillings, , which  are  brought 
in  the  court-baron  or  county-court,  no  royal  writ  is  necef- 
fary  ;  but  the  foundation  of  fuch  fuits  continue  to  be  (as  in 
the  times  of  the  Saxons),  not  by  original  writ,  but  by  plaint  j 
that  is,  by  a  private  memorial  tendered  in  open  court  to  the 
judge,  wherein  the  party  injured  fets  forth  his  caufe  of  ac¬ 
tion  :  and  the  judge  is  bound  of  common  right  to  admini- 
Rer  juRice  therein,  without  any  fpecial  mandate  from  the 
king.  Now  indeed  even  the  royal  writs  are  held  to  be  de* 
mandable  of  common  right,  on  paying  the  ufual  fee* :  fo? 

any 
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Writ. 


part  of 


remus  juftitiam  vel  return. 

Original  writs  are  either  optional  or  peremptory  ;  or,  in 
the  language  of  our  law,  they  are  either  a  pracipe,  or  a  fi  te 
fecerlt  fecurum .  The  praecipe  is  in  the  alternative,  command¬ 
ing  the  defendant  to  do  the  thing  required,  or  fhow  the  tea- 
fon  wherefore  he  hath  not  done  it.  The  ute  of  this  writ  is 
where  fomething  certain  is  demanded  by  the  plaintiff,  which 
is  in  the  power  of  the  defendant  himfelf  to  perform  ;  as,  to 
reftore  the  poffefiion  of  land,  to  pay  a  certain  liquidated 
debt,  to  perform  a  fpecific  covenant,  to  render  an  account, 
and  the  like  ;  in  all  which  cafes  the  writ  is  drawn  up  in  the 
form  of  a  praecipe  or  command,  to  do  thus,  or  fhow  caufe  to 
the  contrary  ;  giving  the  defendant  his  choice  to  redrefs  the 
injury  or  {land  the  fuit.  The  other  fpecies  of  original  units 
is  called  a  ft  fecerit  te  fecurum ,  from  the  words  of  the  writ ; 
which  dire&s  the  flier  iff  to  caufe  the  defendant  to  appear 
in  court,  without  any  option  given  him,  provided  the  plain¬ 
tiff  gives  the  fheiiff  fecurity  effectually  to  profecule  his  claim. 
This  writ  is  in  ufe  where  nothing  is  fpecifically  demanded, 
but  only  a  iatisfa&ion  in  general;  to  obtain  which,  and  mi- 
niffer  complete  redrefs,  the  intervention  of  fume  judicature 
is  neceffary.  Such  are  writs  of  trefpafs,  or  on  the  cafe, 
wherein  no  debt  or  other  fpecific  thing  is  lued  for  in  cer¬ 
tain,  but  only  damages  to  be  alfeffed  by  a  jury.  For  this 
end  the  defendant  is  immediately  called  upon  to  appear  in 
court,  provided  the  plaintiff  gives  good  fecurity  of  profecu- 
ting  his  claim.  Both  fpccies  of  writs  are  tefted,  or  witnef- 
fed,  in  the  king’s  own  name  ;  “  witnefs  ourfelf  at  Weftmin¬ 
fter,”  or  wherever  the  chancery  may  be  held. 

The  fecurity  here  fpoken  of,  to  be  given  by  the  plaintiff 
for  pro lecuting  his  claim,  is  common  to  both  writs,  though 
it  gives  denomination  only  to  the  latter.  The  whole  ol  it  is 
at  prefent  become  a  mere  matter  of  form  ;  and  John  Doe 
and  Richard  Roe  are  always  returned  as  the  handing 
pledges  for  this  purpofe.— The  ancient  ufe  of  them  was  to 
anfwer  for  the  plaintiff,  who  in  cafe  lie  brought  an  adlion 
without  caufe,  or  failed  in  the  profecution  of  it  when 
brought,  was  liable  to  an  amercement  from  the  crown  for 
railing  a  falfe  accnfation  ;  and  fo  the  form  of  the  judgment 
ftff  is.  In  like  manner,  as  by  the  Gothic  conftitutians  no 
perfon  was  permitted  to  lay  a  complaint  againll  another, 
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upon  that 

commanded  to 
is  there  laid  by 

no  means  implies,  that  other  materials  might  not  be  u led  on. 
common  occaiiors.  I  he  laws  penal,  civil,  and  ceremonial* 
among  the  Greeks,  were  engraven  on  tables  of  btais  which, 
were  called  Cyrbes . 

We  find  that  wood  was  alfo  ufed  for  writing  on  in  diffe¬ 
rent  countries.  In  the  Sloaman  library  (NQ4.852-)  are  fix. 
fpeeimens  of  Kufic  writing,  011  boards  about  two  feet  in 
length,  and  fix  inches  in  depth.  The  Chmefe,  before  the 
invention  of  paoer,  wrote  or  engraved  with  an  iron  tool  up¬ 
on  thin  boards  or  on  bamboo.  JP liny  fays,  that  table  books- 
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of  wood  were  in  ufe  before  the  time  of  Homer, 
table  books  were  called  by  the  Romans  pupil  ares.  The- 
wood  was  cut  into  thin  dices,  and  finely  plained  and  poll  fil¬ 
ed.  Idle  writing  was  at  fir  ft.  upon  the  bare  wood,  with  an 
iron  inffrurnent  called  a  Jlyle .  In  later  times  thefe  tab!  s 

were  ufually  waxed  over,  and  written  upon  with  that  infi l  a¬ 
ment.  The  matter  written  upon  the  tables  which  were 
thus  waxed  over  was  ealily  effaced,  and  by  fmoothing  the 
wax  new  matter  might  be  fubftituted  in  the  place  of  what 
had  been  written  before.  *1  he  Greeks  and  Romans  conti- 
nued  the  ufe  of  waxed  table-books  long  after  the  ufe  of  pa¬ 
pyrus,  leaves,  and  {kins,  became  common,  becaufe  they  were 
io  convenient  for  correcting  extemporary  compoiitions. 

Table  books  of  ivory  are  ft  ill  ufed  for  memorandums,  but 
they  are  commonly  written  upon  with  black  lead  pencils; 
The  practice  of  writing  on  table-books  covered  with  wax 
was  n  t  entirely  laid  afide  till  the  commencement  of  the  14th 
century. 

The  bark  of  trees  was  alfo  ufed  for  writing  by  the. an¬ 
cients,  and  is  fo  {till  in  feveral  parts  of  Afia.  The  fame 
thing  may  be  faid  of  the  leaves  of  trees.  It  is  needlefs  to 
obferve  the  ufe  of  parchment  and  vellum,  papyrus  and  pa¬ 
per,  for  writing  ;  it  is  too  well  known.  The  method  of  fa¬ 
bricating  thefe  fubftances  has  been  already  described  as  they 
occurred  in  the  order  of  the  alphabet. 

It  is  obvious,  that  when  men  wrote,  or  rather  engraved* 
on  hard  fubftances,  inftruments  of  metal  were  neceffary, 
fuch  as-  the  chifel  and  the  ftylus  ;  but  the  latter  was  chiefly 
ufed  for  writing  upon  boards,  waxed  tablets,  or  on  bark. 

When  the  ancients  wrote  on  fofter  materials  than  wood 
or  metal,  other  inftruments  were  ufed  for  writing  with,  of 
which  reeds  and  canes  feem  to  have  been  the  firlt.  Reeds 
and  canes  are  ftill  ufed  as  inftruments  for  writing  with  by 
the  Tartars,  the  Indians,  the  Perfians,  the  Turks,  and  the 
Greeks.  Pencils  made  of  hair  are  ufed  by  the  Cliinele  for 
their  writing  :  they  fil'd  liquify  their  ink,  and  dip  their  pen¬ 
cils  into  it.  Hair-pencils  have  hkewife  been  ufed  for  writing  in 
Europe.  Large  capital  letters  were  made  with  them  from 
the  time  of  the  Roman  emperors  till  the  16th  century.  Af* 
ter  the  invention  of  printing  they  were  drawn  by  the  illumi¬ 
nators.  Quills  of  geefe,  fwans,  peacocks,  crows,  and  other 
birds,  have  been  uied  in  thefe  we  ft  era  parts  for  writing  with* 
but  how  long  is  not  eafy  to  afeertain.  St  Ilidore  of  Seville* 
who  lived  about  the  middle  or  th$  7th  century,  deferibes  a. 
pen  made  ot  a  quill  as  ufed  in  his  time. 

Method  of  r flaring  decayed  Writings .  In  the  77^  v0^ 
of  the  Phil.  Tranf.  there  is  a  paper  on  this  fubjeft  by  Sir 
Charles  Blagden.  One  of  the  beft  methods  he  found  upon  ex* 
periment  to  be,  covering  the  letters  with  phlogifticated  or 
p ruffle  alkali,  with  the  addition  of  a  diluted  mineral  acid ;  upon 
the  application  of  which,  the  letters  chan^eu  very  fpeedily  to 
a  deep  blue  colour,  of  great  beauty  and  intenfity.  To  pre¬ 
vent  the  fpreading  of  the  cojour,  which,  by  blotting  the 
parchment,  detra&s  greatly  from  the  legibility,  the  alkali 

well  as  by  the  Greeks  and  Romans ;  and  therefore  the  ri-  Ihould  be  put  on  firft,  and  the  diluted  acid  added  upon  it. 

Jihc 


fiifi  fub  friptura  out  fpecific  atione  trium 


quod  attionem 


vellet  perfeqni :  and,  as  by  the  laws  of  Sancho  I.  king  of 
Portugal,  damages  were  given  againft  a  plaintiff  who  profe- 
cuted  a  groundlefs  a&ion. 

The  day  on  which  the  defendant  is  ordered  to  appear  in 
court,  and  on  which  the  flieriff  is  to  bring  in  the  writ,  and 
report  how  far  he  has  obeyed  it,  is  called  the  return  of  the 
writ ;  it  being  then  returned  by  him  to  the  king’s  juftices 
at  Weftminfter..  And  it  is  always  made  returnable  at  the 
diftance  of  at  lead  15  days  from  the  date  or  teft,  that  the 
defendant  may  have  time  to  come  up  to  Weftminfter,  even 
from  the  mod  remote  parts  of  the  kingdom ;  and  upon  fome 
day  in  one  of  the  four  terms,  in  which  the  court  fits  for  the 
difpatch  of  bufinefs. 

WRITING,  the  art  or  a  &  of  fignifying  and  conveying 
our  ideas  to  others,  by  letters  or  characters  vifible  to  the  eye. 
See  Composition,  Grammar,  and  Language. 

The  mod  ancient  remains  of  writing,  which  have  been 
tranfmitted  to  us,  are  upon  hard  fubftances,  fuch  as  llones 
and  metals,  which  were  ufed  by  the  ancients  for  edifts  and 
matters  of  public  notoiiety;  the  decalogue  was  written  on 
two  tables  of  ftone  ;  but  this  pra&ice  was  not  peculiar  to 
the  Jews,  for  it  was  ufed  by  mod  of  the  eaftern  nations,  as 
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VTritings  J  he  method  found  to  anfwcr  heft  has  been,  to  fpread  the 

Wurtcfr.  alkali  thin  Wltll  a  featlier  over  the  traces  of  the  letters  and 
berg,  then  to  touch  it  gently,  as  nearly  upon  or  over  the  letters 
as  can  be  done  with  the  diluted  acid,  by  means  of  a  feather 
or  a  bit  of  flick  cut  to  a  blunt  point.  Though  the  alkali 
fhoulci  occafion  no  fenfible  change  of  colour,  yet  the  mo¬ 
ment  the  acid  comes  upon  it,  every  trace  of  a  letter  turns 
at  once  to  a  fine  blue,  which  foon  acquires  its  full  intenfity, 
and  is  beyond  comparifon  stronger  than  the  colour  of  the 
original  .trace  had  been.  If,  then,  the  correr  of  a  bit  of 
blotting  paper  be  carefully  and  dexteroufly  applied  near  the 
letters,  fo  as  to  imbibe  the  fuperfluous  liquor,  the  flainingof 
the  parchment  may  be  in  a  great  meafure  avoided  ;  for  it  is 
tliiA  fuperfbioiHJ  liquor  which,  abforbing  part  of  the  colour¬ 
ing  matter  from  the  letters,  becomes  a  dye  to  whatever  it 
touches.  Care  mull  be  taken  not  to  bring  the  blotting  pa¬ 
per  in  contatf:  with  the  letters,  becatife  the  colouring  mat¬ 
ter  is  foft  whilif  wet,  and  may  eafily  be  rubbed  off.  The 
acid  chiefly  employed  was  the* marine  ;  but  both  the  vitrio¬ 
lic  and  nitrous  fuccetd  very  well.  They  ftiould  be  fo  far 
diluted  as  not  to  be  in  danger  of  corroding*  the  parchment, 
after  which  the  degree  of  flrength  does  not  feem  to  be  a 
matter  of  much  nicety. 

Method  of  Copymg  Writings.  The  ingenious  Mr  Watt, 
about  1 6  years  ago,  invented  a  method  of  copying  writings 
very  fpeedily,  and  without  the  poflibihty  of  committing  mi- 
flakes.  A  piece  of  thin  urifized  paper  is  to  be  taken  ex- 
adlly  of  the  fize  of  the  paper  to  be  copied  ;  it  is  to  be  moif- 
tened  with  water,  or,  what  is  etter,  with  the  following  li¬ 
quid  :  Take  of  diflilled  vinegar  two  pounds  weight, 
diCTolve  it  in  one  ounce  of  boracic  acid  ;  then  take  four 
ounces  of  oyfter-fhells  calcined  to  whitenefs,  and  carefully 
freed  from  their  brown*  cruft  ;  put  them  into  the  vinegar, 
fhake  the  mixture  frequently  for  24  hours,  then  let  it 
ftand  until  it  depofits  its  fediment ;  filter  the  clear  part 
through  unfixed  paper  into  a  glafs  veil'd  ;  then  add  two 
ounces  of  the  beft  blue  Aleppo  galls  bruifed,  and  place  the 
liquor  in  a  warm  place,  fhaking  it  frequently  for  24  hours  ; 
then  filter  the  liquor  again  through  unfized  paper,  and  add 
to  it  after  filtration  one  quart,  ale  meafure,  or  pure  water. 
Jt  mull  then  ftand  24  hours,  and  be  filtered  again  it  it  fhows 
a  difpofition  to  depofit  any  fediment,  which  it  generally 
does.  When  the  paper  has  feeen  wet  with  thi3  liquid,  put 
it  between  two  thick  unfixed  papers  to  abforb  the  fuperflu¬ 
ous  moifture  ;  then  lay  it  over  the  writing  to  be  copied, 
and  put  a  piece  of  clean  writing  paper  above  it.  Put  the 
whole  on  the  board  of  a  rolling  -prefs,  and  prefs  them  thro* 
the  rolls,  as  is  done  in  printing  copperplates,  and  a  copy  of 
the  writing  fhall  appear  on  both  fides  of  the  thin  xnoiftened 
paper  ;  on  one  fide  in  a  reverfed  order  and  dire&ion,1>ut  on 
the  other  fide  in  the  natural  order  and  direction  of  the 
lines. 

WRITTEN  mountains.  See  Mountains. 

WRY- nfc  k,  in  ornithology.  See  Jynx. 
WURTEMBURG,  or  W irtknburg,  a  fovereign  duchy 
of  Germany,  in  Snabia  ;  bounded  on  the  north  by  Franco- 
*he  archbiihopric  of  Mentz,  and  the  palatinate  of  the 
Rhine  ;  on  the  call  by  the  county  of  Oeting,  the  marqui- 
fate  of  Bureau,  and  the  territory  of  Ulm  ;  on  the  fouth  by 
the  principality  of  Hoen-Zollem,  Furftenburg,  and  the  mar- 
quilate  of  Hohenourg ;  and  on  the  weft  by  the  palatinate  of 
the  Rhine,  the  marquifate  of  Baden,  and  the  Black  Foreft. 

It  is  65  miles  in  length,  and  as  much  in  breadth,  and  the 
river  Neckar  runs  almoft  through  the  middle  of  it  from 
fonth  to  north.  Though  there  are  many  mountains  and 
woods,  yet  it  is  one  of  the  moft  populous  and  fertile  coun¬ 
tries  in  Germany,  producing  plenty  of  grafs,  corn,  fruits, 
and  a  great  deal  of  wine  towards-  the  confine*  of  the  paJati- 
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nate.  There  arc  alfo  mines,  and  alt  fp rings,  with  plenty  V/uofbu^, 
of  game  and  fifh.  It  contains  645  villages,  88  towns,  and  W?cl  ericy! 
26  cities,  of  which  Stutgard  is  the  capital.  - 

W  UR  1  SBIJRG-,  a  large  biftiopiic  in  Germany,  com¬ 
prehending  the  principal  part  of  Franconia.  Unbound¬ 
ed  by  the  county  of  Henneburg,  the  duchy  of  Coburg, 
the  abbey  of  Fuld,  the  aichbifhopric  of  Mentz,  the  mar¬ 
quifate  of  Anfpach,  •  the  biftiopric  of  Bamberg,  and  the 
county  of  Wcrtlieim  ;  being  about  65  miles  in  length, 
and  in  breadth,  and  divided  into  50  bailiwicks.  The 
foil  is  very  fertile,  and  produces  more  corn  and  wine  than 
the  inhabittans  conlume.  The  territories  of  the  bifhop 
comprehend  above  400  towns  and  villages,  of  which  lie  is 
lover  eign,  being  one  of  the  grtatell  ecclefiaftical  princes  of 
the  empire. 

WUR  i  ZBIIRG,  a  large  andTiandfome  city  of  Germa¬ 
ny,  and  one  of  the  principal  in  the  circle  of  Franconia.  It 
is  defended  with  good  fortifications,  and  has  a  magnificent 
palace.  There  is  a  handfonie  hofpital,  in  which  are  gene¬ 
rally  4c o  poor  men  and  women.  The  cable  is  at  a  fmail 
diftaj.ee  from  the  city,  and  commands  it,  as  it  bands  upon 
an  eminence.  It  communicates  with  the  city  by  a  ilone- 
bridge,  on  which  are  12  ftatues,  reprefenting  as  many  faints. 

The  arfenal  and  the  cellars  of  the  bifhop  deferve  the  atten¬ 
tion  of  the  curious.  There  is  alfo  an  nniverfity,  founded  in 
1403.  It  is  feated  on  the  river  Maine,  in  E.  Long.  10.  2. 

N.  Lnt.  49.  40. 

WYCHERLEY  (William),  an  eminent  EnHifh  comic 
poet,was  born  about  1640.  A  little  before  the  reftoratioi* 
of  King  Charles  II.  he  became  a  gentleman  commoner  of 
Queen’s  college  Oxtord,  where  he  was  reconciled  by  Dr 
Barlow  to  the  Proteftant  religion,  which  he  had  a  little  be¬ 
fore  abandoned  in  his  travels.  He  afterward  entered  him- 
fclf  in  the  Middle- temple,  but  foon  quitted  the  ftudy  of  the 
law  for  purfuits  more  agreeable  to  his  own  genius,  as  well 
as  to  the  tafte  of  the  age.  Upon  writing  his  firft  phy,  in. 
titled,  Love  in  a  Wood,  or  St  James’s  Park,  which  was 
adied  in  1672,  he  became  acquainted  with  ieveral  of  the 
celebrated  wits  both  of  the  court  and  town,  and  like  wife 
wfith  the  duchels  of  Cleveland.  Some  time  after  appeared 
his  comedies,  called  The  Gentleman-D’ncing-Mafter,  the 
Plain  Dealer,  and  the  Country  Wife  ;  all  which  were  adted 
whh  applaufe.  George  duke  of  Buckingham  had  a  very 
high  eftcern  for  him,  and  bellowed  on  him  feveral  advanta¬ 
geous  pods.  King  Charles  alio  fiiowed  him  fignal  marks 
ot  favour ;  and  once  gave  him  a  proof  of  his  efteem,  which 
perhaps  never  any  foveici  n  prince  before  had  given  to  1 
private  gentlemen.  Mr  Wycherley  being  ill  of  a  fever,  at 
his  lodgings  in  Bow-ftrect,  the  king  did  him  the  honour  of 
a  viiit.  Finding  him  extremely  weakened,  he  commanded 
him  to  take  a  journey  to  the  fouth  ot  France,  and  allured 
him,  at  the  iame  time,  that  he  would  order  him  500  1.  to 
defray  the  charges  ot  the  journey.  Mr  Wycherley  accord¬ 
ingly  went  into  France;  and  having  fpent  the  winter  there, 
returned  to  England  entirely  reftored  to  his  former  vigour. 

The  king,  fhortly  after  his  arrival,  told  him,  that  he  had  a 
fon,  who  he  was  reiolved  ftiould  be  educated  like  the  ion  of 
a  k>ng,  and  that  he  could  not  choofe  a  more  proper  man  for 
his  governor  than  Mr  Wycherley ;  tor  which  fervice  i^ocl. 
per  annum  ftiould  be  fettled  upon  him. 

Immediately  after  this  offer  he  went  down  to  Tunbridge, 
where  walking  one  day  upon  the  Well’s- walk  with  his 
friend  Mr  Eairbeard  of  Gray’s  I im,  juft  as  he  came  up  to 
the  hook  feller’s  fhop,  the  countefs  ot  Drogheda,  a  young 
widow,  rich,  noble,  and  beautiful,  came  there  to  enquire 
for  The  Plain  Dealer;  “  Madam,”  fays  Mr  Fairbeard, 

“  fince  you  are  for  the  Plain  Dealer,  there  he  is  for  yon 
pu fifing  Mr  Wycherley  towards  her.  “  Ye*,”  fays  Mr 

W  jeherley* 
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VTycherky.  Wycherley,  *  this  lady  can  bear  plain*  dealing- ;  fur  fhe  this  was  making  a  jointure.  He  had  often  declared,  that  Wymltntft 

'*~~y  appears  to  be  fo  accomplilhed,  that  what  would  be  a  com*  he  was  refolved  to  die  married,  though  he  could  not’ bear 

pliment  to  others,  would  be  plain  dealing  to  her.”  “  No,  the  thoughts  of  living  in  that  Hate  again  :  accordingly,  juft:  '  j. 

truly,  Sir”,  faid  the  countefs,  “  I  am  not  without  my  faults,  at  the  eve  of  his  death,  he  married  a  young  gentlewoman 
anymore  than  the  reft  of  my  fex ;  and  yet,  notwithstanding,  with  1500I.  fortune,  part  of  which  he  applied  to  the  ufes 
I  love  plain-dealing,  and  am  never  more  fond  of  it  than  he  wanted  it  for.  Eleven  days  after  the  celebration  of  thefe 
when  it  tells  me  of  them.”  “  Then,  madam,”  fays  Mr  nuptials,  in  December  1715,  he  died,  and  was  interred  in 
Fairbeard,  “  you  and  the  Plain* Dealer  feem  defigned  by  the  vault  of  Covcnt-gatden  church. 

Heaven  tor  each  other.” — In  fhort,  Mr  Wycherley  walked'  Befides  his  plays  above#mentioned,  be  publifhed  a  volume 
a  turn  or  two  with  the  countefs,  waited  upon  her  home,  of  poems  in  folio.  In  1728  hi?  pofthumous  works  in  profe 
vifited  her  daily  while  fhe  Paid  at  Tunbridge,  and  married  and  verfe  were  publiftied  by  Mr  Theobald, 
her  foon  after  without  acquainting  the  king.  By  this  Hep,  WYNDHAM  (Sir  William),  defeended  of  an  ancient 
which  was  looked  upon  as  a  contempt  of  his  majefty’s  orders,  family,  was  born  about  the  year  1687,  and'fucceeded  young 
he  forfeited  the  royal  favour.  The  countefs  of  Drogheda  to  the  title  and  eftate  of  his  father.  On  his  return  from 
fettled  her  whole  tort  tine  upon  him  ;  but  his  title  being  dif-  his  travels,  he  was  chofen  member  for  the' county  of  Somer- 
puted  after  her  death,  he  was  fo  reduced  by  the  expenses  fet ;  in  which  ftation  he  ferved  in  the  three  laft  parliaments 
a l  the  law  and  other  incumbrances,  as  to  be  unable  to  fatlsfy  of  Queen  Anne,  and  as  long  as  he  lived:  after  the  changfc  ot 
the  impatience  of  his  creditors,  who  threw  him.  into  prifon ;  the  miniftry  in  1710,  he  was  appointed  fecretary  at  war  ; 
and  the  book  feller  wh«  printed  his  Plain-Dealer,  by  which  and  in  1713  was  tailed  to  be  chancellor  of  the  exchequer, 
be  got  alrnoil  as  much  money  as  the  other  gained  reputa-  Upon  the  breach  Between  the  earl  of  Oxford  and  lord  Bo- 
t'ion,  was  fo  ungrateful  as  to  reuife  to  fend  him  20  1  in  his  lingbroke,  he  adhered  t*o  the  interefts  of  the  latter.  He 
extreme  neceffty.  In  that  confinement  he  hnguiflied’feveir  was  removed  from,  his  employment  on  the  aoceflion  of 
years;  but  at  length  king  James  going  to  fee  the  above  George  I.  and  falling  under  fufpicion  on  the  breaking  out 
play,  was  fo  charmed  with  it,  that  he  gave  immediate  orders  of  the  rebellion  in  1715,  was  apprehended.  Pie  made  his 
for  the  payment  of  his  debts,  and  even  granted  lvim  a  pen-  efcape  ;  a' reward  was  pnblifhcd  for  apprehending  him';  he 
fien  of  2DO  1.  f\r  annum.  But  that  prince's  bountiful,  inten-  furrendered,  was  committee!  to  the  Tower,  but  never  brought 
tions  were  in  a  great  meafure  defeated  merely  through  Mr*  to  a  trial.  After  he  regained  His  liberty,  he  continued  in  op- 
Wycherley’s  modefty  ;  he  being  afhamed  to  tell  the  cad  of  portion  to  the  feveral  admiuiftrations  under  which  he  lived; 
Mulgrave,  whom  the  king  had  fent  to  demand  it,  a  true  and  died  in  1740. 

Hate  of  his  debts.  He  laboured  tinder  the  weight  of  thefe  WY'K-EH AM  (William  of).  Sec  William. 

difficulties  till  his  father  died,  who  left  him  600  1  a  year.  WYE,  a  river  of1  Wales,  vvhich  riling  on  the  confines  of 

Blit  this  eftate  was  under  uneafy  limitations,  he  being  only  Cardin anfhire,  and  running  foutheaft,  divides  the  counties^ 
a  tenant  for  life,  and  not  being  allowed  to  rahe  any  money  of  Radnor  and  Brecknock  ;  then  crofting  Herefordfhire,  it! 
for  the  payment  of  his  dtbts.  However,  he  took  a  me*  runs-  fouth  and  falls  inti  the  mouth  of  the  Severn  at  Chep.- 
vhod  ot  doing  it  which  few  lufpedted  to  be  his  choice  ;  and  How. 
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or. x>  is  the  22d  letter  of  our  alphabet,  and  a  double 
*  eonforant.  It  was  not  ufed  by  the  Hebrews  or 
ancient  Greek? ;  for  as  it  is  a  compound  letter,  the  an¬ 
cients,  who  ufed  great  iimplicity  in  their  writin  gs,  ex- 
preffed  this  letter  by  its  component  letters  a.  Neither 
have  the  Italians  this  letter,  but  exprefs  it  by Jf.  X  begins 
no  word  in  our  language  but  (ueh  a»  a^e  of  Greek  original; 
and  is  in  few  others  but  what  are  of  Latin  derivation  ; 
as  perplex,  reflexion,  djlvxion ,  &c.  We  often  exprefs  this 
found  by  (Ingle  letters,  as  cks,  in  backs,  necks ;  by  ks,  in  books , 
breaks;  by  cc,  in  accefs,  accident ;  by  ct,  in  a l? ion,  unction,  £sV. 
The  Enghfh  and  French  pronounce  it  like  cs  or  ks  y  the* 
Spaniards  hke  c  before  a,  viz,  Alezandro,  as  if  it  were  Ate- 
camho .  In  numerals  it  exprefteth  10,  whence  in  old  Roman- 
mmufci ipts  it  is  ufed  for  denarius  :  -and  as  fuch  feems  to  be: 
made  of  two  Vfe  placed  one  over  the  other.  When  a  dafh' 
is  added  over  it,  thus  x,  it  firnifies  ic,ooo- 

XANTHIUM,  in  botany;  a  genus  of  plants  of  the  clafs 
monffcta,  order  pentandria ,  and  arranged  in  the  natural  clari¬ 
fication  under  the  49th  order,  compofu <r.  The  male  ffowtrs 
are  compoftte,  common  calyx  imbricated ;  corollulse  mono* 
petaions,  tubular,  quinquefid.  Female  :  calyx  involucrum 
of  two  haves,  containing  two  flowers ;  corolla  o ;  drug?., 

3 


dry,  prickly;  nucfetis  bilocular.  There  are  five  fpecies;  only xamhnxy* 
one  of  which  13  a  native  ot  Britain,  the  Jhumurium  or  tefs  '  l>my* 
burdock.  The  Item  of  this  plant  is  a  foot  and  a  half  high,  Xebe^. 

thick,  often  fpotted;  leaves  heart;fhaped,  lobed,  on  long  foot*  - 'v  * 

Italkf.  Flowers, ,  male  and  female*,  many  together,  in  the 
aim  of  the  leaves.  The  leaves  are  bitter  and  aftringent.  A 
decodtion  of  the  whole  plant  affords  a  fhowy  yellow  colour, 
but  it  is  better  if1  only  the  flowers  are  ufed,  Korfes  and* 
goats  eat  it ;  cows,  fheeo,  and  fwine  ref  ufe  it. 

X  ANT H  OX YLUM .  See  Z a  h t h  ox v  lv  m\ 

XEBEG,  or  Zebec,  a  Email  three- mailed  Veil'd,  navigated 
in  the  Mediterranean.  Sea,  and  on  the  coaft’s  of  Spain,  Por¬ 
tugal,  and  Barbary.  Bee- Plate  CCCCLTI,  fig  10. 

The  fails  of  tire*  xebec  are  in  general  fimilar  to  thofe  ofi 
the  polcacre,  but  the*  hull  is  extremely  different  from  th 'at 
and  ;d  mo  ft  every  other  vcftel.  It  is  farnifhed  with  a  ibrong 
prow:  and  the  extremity  of  the  Hern,  which  is  nothing  more 
than?  a  fort  of  railed  platform.  or  gallery,  projects  farther  be¬ 
hind  the  counter  and  buttock  than  that  of  any  European 
fit  ip. 

Being  generally  e  quipped  as  a  cor  fair,  the  xebec  jY  con- 
fit  tufted  with  a  narrow  floor,  to  be  more  fwift  in  purfeit  of 
the  enemy  ;  and. of  a  great  breadth,  to  enable  her  to  carry 
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^Xenocra-  a  great  force  of  fall  for  this  purpofe  without  danger  of  over- 
,  tc*‘  turning.  As  thefe  veffels  are  ufually  very  low  built,  their 
decks  are  formed  with  a  great  convexity  from  the  middle  of 
their  breadth  towards  the  fides,  in  order  to  carry  off  the  wa¬ 
ter  which  falls  aboard  more  readily  by  their  fcuppers.  .But 
as  this  extreme  convexity  would  render  it  very  difficult  to 
walk  thereon  at  fea,  particularly  when  the  veffel  rocks  by 
the  agitation  of  the  waves,  there  is  a  platform  of  grating 
extending  along  the  deck  from  the  fides  of  the  veffel  to¬ 
wards  the  middle,  whereon  the  crew  may  walk  dry-footed 
whilft  the  water  is  conveyed  through  the  grating  to  the 
fcuppers. 

7  The  xebecs,  which  are  generally  armed  as  veffels  of  war 
by  the  Algerine?,  mount  from  16  to  24  cannon,  and  carry 
from  300  to  450  men,  two-thirds  of  whom  are  generally 
foldiers. 

By  the  very  complicated  and  inconvenient  method  of 
working  thefe  veffels,  what  one  of  their  captains  of  Algiers 
told  Mr  Falconer  will  be  readily  believed,  viz.  that  every 
xebec  requires  at  leaft  the  labour  of  three  fquare- rigged 
ffifps,  wherein  the  {landing  fails  are  calculated  to  anfwer 
every  fit  nation  of  the  wind. 

XENOCRATES,  a  celebrated  ancient  Grecian  philo- 
fopher,  was  born  at  Chalcedon  in  the  95th  Olympiad.  At 
firff  he  attached  himfelf  to  JEfchines,  but  afterwards  be¬ 
came  a  difciple  of  Plato,  who  took  much  pains  in  cultiva¬ 
ting  his  genius,  which  was  naturally  heavy.  His  temper 
was  gloomy,  his  afpedl  fevere,  and  his  manners  little  tinc¬ 
tured  with  urbanity.  Thefe  material  defers  his  mailer 
took  great  pains  to  correct ;  frequently  advifmg  him  to 
facrifice  to  the  Graces  :  and  the  pupil  was  patient  of  in- 
flru&ion,  and  knew  how  to  value  the  kindnefs  of  his  preep- 
tor.  As  long  as  Plato  lived,  Xenocrates  was  one  of  his 
mod  efteemed  difciples  ;  after  his  death  he  clofely  adhered 
to  his  do£lrine  ;  and,  in  the  fecond  year  of  the  I  10th 
Olympiad,  he  took  the  chair  in  the  academy,  as  the  fucceffor 
©f  Speufippus. 

Xenocrates  was  celebrated  among  the  Athenians,  not 
only  fordiis  wifdom,  but  for  his  virtues.  80  eminent  was 
his  reputation  for  integrity,  that  when  he  was  called  upon 
to  give  evidence  in  a  judicial  tranfa&ion,  in  which  an  oath 
was  ufually  required,  the  judges  unanimouflv  agreed,  that 
his  Ample  affeveration  fheuld  be  taken,  as  a  public  teflimony 
to  his  merit.  Even  Philip  of  Macedon  found  it  impoffible 
to  corrupt  him.  So  abftemious  was  he  with  refpedl  to  food, 
that  his  provifion  was  frequently  ipoiled  before  it  was  con- 
fumed.  His  chaflity  was*  invincible.  Phryne,  a  cele¬ 
brated  Athenian  courtezan,  attempted  without  fuccefs  to 
feduce  him.  Of  his  humanity  the  following  pathetic  in¬ 
cident  is  a  ftifficient  proof :  A  fparrow,  which  was  pur- 
fued  by  a  hawk,  flew  into  his  bofom  ;  he  afforded  it  pro¬ 
tection  till  its  enemy  was  out  of  fight,  and  then  let  it  go, 
Enfield's  feying,  that  he  would  never  betray  a  fuppliant.  He  was 
Hijl'  0j  fond  of  retirement,  and  was  feldom  Teen  in  the  city.  He 
Vhilcfoplyy  was  difereet  in  the  ufe  of  his  time,  and  carefully  allotted  a 

vol.  ii.  certain  portion  of  each  day  to  its  proper  bnfinefs.  One  of 

theie  he  employed  in  lilent  meditation.  He  was  an  admi¬ 
rer  of  the  mathematical  fciences;  and  was  fo  fully  convinced 
of  their  utility,  that  when  a  young  man,  who  was  unac¬ 
quainted  with  geometry  and  aftronomy,  defired  admiffion 
into  the  academy,  he  refufed  his  requefl,  faying,  that  he 

was  not  yet  pofleffed  of  the  handles  of  philofophy.  In 

fine,  Xenocrates  was  eminent  both  for  the  purity  of  his 
morals  and  for  his  acquaintance  with  feience,  and  fupported 
the  credit  of  the  Platonic  fchool,  by  his  le&ures,  his 
writings,  and  his  condud.  He  lived  to  the  firff  year  of 
the  xi  6th  Olympiad,  or  the  S2  of  his  age,  when  he 


loft  his  life  by  accidentally  falling,  in  the-  dark;  into  a  Xenopha, 
refervoir  of  water.  nes» 

XENOPHANES,  the  founder  of  the  Eleaic  fed  of  .  C! 
philofophy  among  the  Greeks,  was  born  at  Colophon  pro¬ 
bably  about  the  65th  Olympiad.  From  fome  caufe  or 
other  he  left  his  country  early,  and  took  refuge  in  Sicily, 
where  he  fupported  himfelf  by  reciting,  in  the  court  ot 
Pliero,’  elegiac  and  iambic  verfes,  which  he  had  written  in 
reprehenfion  of  the  theogonies  of  Hefiod  and  Homer. 

From  Sicily  he  paffed  over  into  Magna  Gnecia,  where  he 
took  up  the  profeffion  of  philofophy,  and  became  a  cele¬ 
brated  preceptor  in  the  Pythagorean  fchool.  Indulging, 
however,  a  greater  freedom  of  thought  than  was  ufual 
among  the  difciples  of  Pythagoras,  he  ventured  to  introduce 
new  opinions  of  his  own,  and  in  many  particulars  to  oppofe 
the  doctrines  of  Epimenides,  Thales,  and  Pythagoras. 
Xenophanes  pofleffed  the  Pythagorean  chair  of  philofophy 
about  feventy  years,  and  lived  to  the  extreme  age  of  an 
hundred  years,  that  is,  according  to  Euiebius,  till  the  81ft 
Olympiad.  The  do&rine  of  Xenophanes  concerning  na¬ 
ture  is  fo  imperfedly  prefer ved,  and  obfeurely  expreffed, 
that  it  is  no  wonder  that  it  has  been  differently  reprefented 
by  different  writers.  Perhaps  the  truth  is,  that  he  held 
the  univerfe  to  be  one  in  nature  and  fubftance,  but  diftin- 
guifhed  in  his  conception  between  the  matter  of  which  all 
things  confift,  and  that  latent  divine  force  which,  though 
not  a  diftindl  fubftance  but  an  attribute,  is  neceffarily  in¬ 
herent  in  the  univerfe,  and  is  the  caufe  of  all  its  perfection. 

XENOPHON,  an  illuftrious  philofopher,  general,  and 
hiflorian,  was  born  at  Athens  in  the  3d  year  of  the  8  2d 
Olympiad.  When  he  was  a  youth,  Socrates,  flruck  with 
his  external  appearance,  determined  to  admit  him  into  the 
number  of  his  pupils.  Meeting  him  by  accident  in  a 
narrow  paffage,  the  philofopher  put  his  ftaff  acroi’s  the 
path,  and  Hopping  him,  aiked,  where  thofe  things  were  to. 
be  pnrehafed  which  are  neceffary  to  human  life  ?  Xeno¬ 
phon  appearing  at  a  lofs  for  a  reply  to  this  unexpected  fa- 
lutation,  Socrates  proceeded  to  afk  him,  where  honed  and 
good  men  were  to  be  found  ?  Xenophon  dill  hefiating,  So¬ 
crates  laid  to  him,  “  Follow  me,  and  learn,”  From  that 
time  Xenophon  became  a  difciple  of  Socrates,  and  made  a 
rapid  progrefs  in  that  moral  wifdom  for  which  his  mailer 
was  fo  eminent.  Xenophon  accompanied  Socrates  in  the 
Peioponnefian  war,  and  fought  courageoufly  in  defence  of 
his  country.  He  afterwards  entered  into  the  army  of  Cy¬ 
rus  as  a  private  volunteer  in  his  expedition  againft  his 
brother.  This  enterprise  proving  unfortunate,  Xenophon, 
alter  the  death  of  Cyrus,  advifed  his  fellow  foldiers  to  at¬ 
tempt  a  retreat  into  their,  own  country.  They  Iiftened  to* 
his  advice  ;  and  having  had  many  proofs  of  his  wifdom  as 
well  as  coura  -e,  they  gave  him  the  command  of  the  army, 
in  the  room  of  Proxenus  who  had  fallen  in  battle.  In  this 
command  he  acquired  great  glory  by  the  prudence  and 
firmnefs  with  which  he  conduced  them  back,  through  the 
midft  of  innumerable  dangers,  into  their  own  country.  The 
particulars  of  this  memorable  adventure  are  related  by  Xeno-- 
phon  himfelf  in  his  Retreat  of  the  Ten  Thoufand.  After 
his  return  into  Greece,  he  joined  Agefilaus,  king  of  Sparta, 
and  fought  with  him  again!!  the  Thebans  in  the  celebrated 
battle  of  Chreronea.  The  Athenians,  difplealed  at  this  al¬ 
liance,  brought  a  public  aceufation  again  ti  him  tor  his  for¬ 
mer  c<  ndudi  in  engaging  in  the  fervice  of  Cyrus,  and  con¬ 
demned  him  to  exile.  The  Spartans,  upon  this,  took 
Xenophon,  as  an  injured  man,  under  their  protection,  and 
provided  him  a  comfortable  retreat  at  Scilluntes  in  Elea. 

Here,  with  his  wife  and  two  children,  lie  remained  feveral 
years,  and  paffed  his  time  in  the  fociety  of  his  friends,  and 
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In  writing  thofe  historical  works  which  hate  rendered  his 
li  name  immortal.  A  war  at  length  arofe  between  the  Spar* 
^’meil^c‘  tans  and  Eleans ;  and  Xenophon  was  obliged  to  retire  to 
Lepieus,  where  his  eldefh  fow  had  fettled.  He  afterwards 
removed,  with  his  whole  family,  to  Corinth,  where,  in  the 
hr  ft  year  of  the  hundred  and  fifth  Olympiad,  he  ftniihed 
his  days. 

Xenophon  the  Younger ,  a  Greek  writer,  fo  called  to  di- 
flingnifh  him  from  the  celebrated  Xenophon,  was  born  at 
Ephefas,  and  lived,  according  to  fome  authors,  before  He- 
liodoius,  that  is,  about  the  beginning  of  the  4th  century. 
He  is  only  known  by  his  Ephejlaca ,  a  Greek  romance  in 
five  books,  which  is  efteemed,  and  contains  the  amours  or 
adventures  of  Abracollies  and  Anthia.  This  romance  was 
printed  at  London,  in  Greek  and  Latin,  in  1724,  4to. 

XERXES  I.  the  fifth  king  of  Perfia,  memorable  for  the 
*  vail  army-  he  is  faid  to  have  carried  into  the  field  againft 
Leonidas  king  of  Sparta  ;  confiding,  according  to  fome  hi- 
ftorians,  of  800,000  men,  while  others  make  it  amount  to 
3,000,000,  exclufive  of  attendants.  The  fleet  that  attended 
this  prodigious  land  force  is  likewife  made  to  coniift  of  2000 
fail ;  and  all  the  fuccefs  they  met  with  was  the  taking  and 
burning  the  city  of  Athens  ;  for  the  army  was  *  fhamefuily 
repnlfed  near  the  {traits  of  Thermopylas  by  Leonidas,  and 
the  fleet  was  difperfedund  partly  deftroyed  by  Themiftocles 
at  the  ftraits  of  Salau  is,  who  had  only  380  fail  under 
his  command.  Xerxes  was  afTafiinated  by  Artabanes,  chief 
captain  of  his  guards,  and  his  diftinguifhed  favourite.  See 
Sparta. 

XIMENES  (Francis),  ajuftly  celebrated  cardinal,  bi- 
fhop  of  Toledo,  and  prime  minifter  of  Spain,  was  born  at 
Torrelaguna,  in  Old  Caftile,  in  1437,  and  ftudied  at  Alcola 
and  Salamanca.  He  then  went  to  Rome  ;  and  being  rob¬ 
bed  on  the  road,  brought  nothing  back  but  a  bull  for  ob¬ 
taining  the  fir  ft  vacant  prebend:  but  the  archbifhop  of  To¬ 
ledo  refilled  it  him,  and  threw  him  in  priion.  Being  at 
length  reftoied  to  liberty,  he  obtained  a  benefice  in  the  dio- 
eefe  of  Siguen^a,  where  cardinal  Gonzales  de  Mendoza, 
who  was  the  biftiop,  made  him  his  grand  vicar.  Ximenes 
fome  time  after  entered  among  the  Francifcans  of  Toledo  ; 
but  being  there  troubled  with  vifits,  he  retired  to  a  folitude 
named  Cajland ,  and  applied  himfelf  to  the  ftudy  of  divinity 
and  the  oriental  tongues.  At  his  return  to  Toledo,  queen 
lfabella  of  Caftile  chofe  him  for  her  confefTor,  and  afterwards 
nominated  him  archbifhop  of  Toledo;  which,  next  to  the 
papacy,  is  the  richeft  dignity  in  the  church  of  Rome. 
“•This  honour  (fays  Dr  Robertfon)  he  declined  with  a  firm- 
nefs  w  hich  nothing  but  the  authoritative  injun&ion  of  the 
pope  was  tible  to  overcome.  Nor  did  this  height  of  promotion 
change  his  manners.  Though  obliged  to  difplay  in  public  that 
magnificence  which  became  his  ftation,  he  himfelf  letained 
his  monadic  feverity.  Under  his  pontifical  robes  he  con- 
ftantly'wore  the  coarfe  frock  of  St  Francis,  the  rents  of 
which  lie  ufed  to  patch  withliis  own  hands.  He  at  no  time 
ufed  linen,  but  was  commonly  clad  in  hair-cloth.  He 
flept  always  in  his  habit  ;  -moft  frequently  on  the  flosr  or 
on  boards,  and  rarely  in  a  bed.  He  did  not  tafte  any  of 
the  delicacies  which  appeared  at  his  table,  but  fatiafied  him* 
fclr  with  that  fimple  diet  which  the  rule  of  his  order  pre- 
feribed.  Notwithftanding  thefe  peculiarities,  fo  oppofite 
to  the  manneis  of  the  world,  he  poftefted  a  thorough  know¬ 
ledge  of  its  affairs,  and  difeovered  talents  for  bufinefs 
which  rendeied  the  fame  of  his  wifdom  equal  to  that  of  his 
fan&ity.J>  His  firft  care  was  to  provide  for  the  ueceffities 
of  the  poor  ;  to  vifit  the  churches  and  holpitals  ;  to  purge 
his  diocefe  of  ufurers  and  places  of  debauchery  ;  to  degrade 
corrupt  judges,  and  place  in  their  room  perfons  whom  he 
knew  to  he  diftinguifhed  hylheir  probity  and  difinterdted- 
VoL.XVni.  Fart  XL 


nefs.  He  ere&ed  a  famous  univerfity  at  Alcala  ;  and  in  Ximenes. 
1499  founded  the  college  of  St  IMephonfo.  Three  years 
after  he  undertook  the  Polyglot  Bible  ;  and  for  that  pur¬ 
pose  lent  for  many  learned  men  to  come  to  him  at  Toledo, 
purchafed  feven  copies  in  Hebrew  for  4000  crowns,  and 
gave  a  great  price  for  Latin  and  Greek  manuferipts.  At 
this  Bible  they  laboured  above  12  years.  It  contains  the 
Hebrew  text  of  the  Bible  ;  the  verfion  of  the  Septusgint, 
with  a  literal  tranftation  ;  that  of  St  Jerom.  and  the  Chaldee 
paraphrafes  of  Onkelos  ;  and  Ximenes  added  to  it  a  dic¬ 
tionary  of  the  Hebrew  and  Chaldee  words  contained  in  the 
Bible.  This  work  is  called  Ximenes1  s  Polyglot.  In  1507 
pope  Julius  II.  gave  him  the  cardinal's  hat,  and  king  Fer¬ 
dinand  the  Catholic  entrufted  him  with  the  adminiftratkm  . 
of  affairs.  Cardinal  Ximenes  was  from  this  moment  the 
foul  of  every  thing  that  pafft'd  in  Spain.  He  diftinguifhed 
himfelf  at  the  beginning  of  his  miniftry  by  difeharging  the 
people  from  the  burdenfome  tax  called  acavale ,  which  had 
been  continued  on  account  of  the  war  againft  Granada  ; 
and  laboured  with  fucli  zeal  and  fuccefs  in  the  con  verfion  of 
the  Mahometans,  that  he  made  3000  converts,  among  whom 
was  a  prince  of  the  blood  of  the  kings  of  Granada.  In 
1509  cardinal  Ximenes  extended  the  dominions  of  Ferdi¬ 
nand,  by  taking  the  city  of  Oran  in  the  kingdom  of  Algiers. 

He  undertook  this  conqueft  at  his  own  expence,  and  marched 
in  perfon  at  the  head  of  the  Spanifh  army  cloathed  in  his  pon¬ 
tifical  ornaments,  and  accompanied  by  a  great  number  of 
ecclefiaftics  and  monks.  Some  time  after,  forefeeing  an  ex¬ 
traordinary  fcarcity,  he  ere&ed  public  granaries  -at  Toledo, 

Alcala,  and  Torrelaguna,  and  had  them  filled  with  corn  at 
his  own  expence ;  which  gained  the  people’s  hearts  to  fucli 
a  degree,  that  to  preferve  the  memory  of  this  noble  a£ion 
they  had  an  eulogium  upon  it  cut  on  marble,  In  the  hall  of 
the  fenate-lioufe  at  Toledo,  and  in  the  market-place.  King 
Ferdinand  dying  in  1516,  left  cardinal  Ximenes  regent  of 
his  dominions  ;  and  the  archduke  Charles,  who  was  after¬ 
wards  the  emperor  Charles  V.  confirmed  that  nomination. 

The  cardinal  immediately  made  a  reform  of  the  officers  of 
the  fnpreme  council  and  of  the  court,  and  put  a  flop  to  the 
oppreffion  of  the  grandees.  He  vindicated  the  rights  of 
the  people  againft  the  nobility  ;  and  as  by  the  feudal  con- 
ftitution  the  military  power  was  lodged  in  the  hands  of  the 
nobles,  and  men  of  inferior  condition  were  called  into  the 
field  only  as  their  vafTak,  a  king  with  fcanty  revenues  de¬ 
pended  on  them  in  all  his  operations.  From  this  ftate  Xi¬ 
menes  rcfolved  to  deliver  the  crown  ;  and  iffued  a  proclama¬ 
tion,  commanding  every  city  in  Caftile  to  inrol  a  certain 
number  ot  its  burg  dies,  and  teach  them  military  difeipline  ; 
he  himfelf  engaging  to  provide  officers  to  command  them  at 
the  public  cxpencc.  This  was  vigorously  oppofed  by  the 
nobles  ;  but  by  his  intrepidity  and  luperior  'addrefs  he  car® 
ried  his  point.  He  then  endeavoured  to  diminifh  the  pof- 
feffions  of  the  nobility,  by  reclaiming  all  the  crown-lands, 
and  putting  a  flop  to  the  penfions  granted  by  the  late  king 
Ferdinand.  This  addition  made  to  the  revenues  enabled1* 
him  to  difeharge  all  the  debts  of  Ferdinand,  and  to  eftablifti 
magazines  of  warlike  ft  ores.  The  nobles,  alarmed  at  thefe 
repeated  attacks,  uttered  loud  complaints  ;  but  before  they 
proceeded  to  extremities,  appointed  fome  grandees  of  the 
firft  rank  to  examine  the  powers  in  confequence  of  winch 
lie  exercifed  a£te  of  fuch  high  authority.  *  Ximenes  received 
them  vvith  cold  civility  ;  produced  the  teft ament  of  herdi- 
nand,  by  which 'he  was  appointed  regent,  together  with  the  . 
ratification  of  that  deed  by  Charles.  To  both  thefe  they 
obje&ed  ;  and  he  endeavoured  to  eflablifh  their  validity. 

As  the  converfation  grew  warm,  he  led  them  infenfibly  to  a 
balcony,  from  which  they  had  a  view  of  a  large  body  of 
troops  "under  arms,  and  cf  a  formidable  train  of  artillery. 

6  A  “  Behold 
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Emeries,  u  Behold  (fays  he,  pointing  to  thefe,  andraifing  his  voice) 
Xiphias.  p0wers  which  I  have  received  from  his  Catholic  ma- 
*  '  jefty  1  With  thefe  I  govern  Caflile  ;  and  with  thefe  I  will 
govern  it,  till  the  king,  your  mailer  and  mine,  takes  pof* 
fafiion  of  his  kingdom  !”  A  declaration  fo  hold  and  haugh- 
.  ty  filenced  them,  and  aftonilhed  their  affociates.  They 
faw  that  he  was  prepared  for  his  defence,  and  laid  aftde  all 
thoughts  of  a  general  confederacy  againft  his  adminiflration. 
At  lenuth,  from  the  repeated  intreaties  of  Ximenes,  and 
the  impatient  murmurs  of  the  Spanish  miniftry,  Charles  V. 
embarked, and  landed  in  Spain,  accompanied  by  his  favourites. 
Ximenes  was  advancing  to  the  coafl  to  meet  him,  but  at 
33os  Equillos  was  feized  with  a  violent  diforder,  which  his 
followers  confidered  as  the  effe&s  of  poifon.  This  accident 
obliging  Ximenes  to  flop,  he  wrote  to  the  king,  and  with 
his  ufual  boldnefs  advifed  him  to  difmifs  all  the  Grangers  in 
his  train,  whole  number  and  credit  already  gave  offence  to 
the  Spaniards,  and  earneftly  defired  to  have  an  interview 
with  him,  that  he  might  inform  him  of  the  (late  of  the  na¬ 
tion,  and  the  temper  of  his  fubje&s.  To  prevent  this,  not 
only  the  Flemings,  but  the  Spanifh  grandees,  employed  all 
their  addrefs  to  keep  Charles  at  a  diftance  from  Aranda,  the 
place  to  which  the  cardinal  had  removed.  His  advice  was 
now  flighted  and  defpifed.  Ximenes,  confciotis  of  his  own 
integrity  and  merit,  expe&ed  a  more  grateful  return  from  a 
prince  to  whom  he  delivered  a  kingdom  more  flourifhing 
than  it  had  been  in  any  former  age,  and  a  more  extenfive 
authority  than  the  moft  illusions  of  his  anceftors  had  ever 
poffeffed  ;  and  lamented  the  fate  of  his  country,  about  to 
be  ruined  by  the  tapacioufnefs  and  infolence  of  foreign  fa¬ 
vourites.  While  his  mind  was  agitated  by  thefe  paftions, 
he  received  a  letter  from  the  king  ;  in  which,  after  a  few 
cold  and  formal  expitflions  of  regard,  he  was  allowed  to  re-, 
tire  to  his  diocefe  ;  and  he  expired  a  few  hours  after  reading 
it  in  i  5 1 7,  in  the  8  i  ft  year  of  his  age. 

This  famous  cardinal  ought  not  to  be  confounded  with 

Roderic  Ximrnf.s ,  archbifhop  of  Toledo,  in  the  13th 
century,  who  wrote  a  Hiftory  of  Spain  in  nine  books;  nor 
with  feveral  other  Spanifh  writers  of  the  name  of  Ximenes. 

XIPHIAS,  in  zoology,  the  Sword-fish  ;  a  genus  of 
fifties  belonging  to  the  order  of  apodes.  The  upoer  jaw 
terminates  in  a  long  fword-fhaped  roil  ruin,  from  which  it  is 
called  the  ftvord-fjh  :  there  are  no  teeth  in  the  mouth  ;  the 
gill- membrane  has  eight  rays;  and  the  body  is  fome  what 
cylindrical.  There  is  but  one  fpecies,  viz ;.  the  gladius, 
found  in  the  European  ocean.  This  fifh  fometimes  fre¬ 
quents  our  coafts,  blit  is  much  more  common  in  the  Me¬ 
diterranean  Sea,  efpecially  in  the  part  that  feparates  Italy 
from  Sicily,  which  has  been  long  celebrated  for  it  :  the 
promontory  Pelorus,  now  Capo  di  Faro,  was  a  place  noted 
for  the  Tefort  of  the  xiphias,  and  pofftbly  the  ftation  of-the 
fpeculatores,  or  the  perfons  who  watched  and  gave  notice  of 
the  approach  of  the  fifh . 

The  ancient  method  of  taking  them  is  particularly  de- 
feribed  by  Strabo,  and  agrees  exafily  with  that  p rad i fed 
by  the  moderns.  A  man  afeends  one  of  the  cliffs  that 
overhangs  the  Cea ;  as  foon  as  he  fpies  the  fifh,  he  gives  no¬ 
tice,  either  by  his  voice  or  by  figns,  of  the  courfe  it  takes. 
Another,  that  is  ftationed  in  a  boat,  climbs  up  the  maft, 
and  on  feeing  the  fword-fifh,  diredls  the  rowers  towards  it. 
As  foon  as  he  thinks  they  are  got  within  reach,  he  defeends, 
and  taking  a  fpear  in.  his  hand,  ftrikes  it  into  the  fifh  ; 
which,  after  wearying  itfelf  with  its  agitation,  is  feized  and 
drawn  into,  the  boat.  It  is  much  efteemed  by  the  Sicilians, 
sv.lio  buy  it  up  eagerly,  and  at  its  firft  coming  into  feafon 
give  about  fixpence  itnglifh  per  pound.  The"  feafon  lafts 
from  May  till  Auguft.  The  ancients  ufed  to  cut  this  fifh 
into  pieces  and  fait  it  j  whence  it  was  called  Tornus  Tburi - 


anus,  from  Thurii,  a  town  in  the  bay  of  Tarentum,  where  Xy!e  at©ef, 
it  was  taken  and  cured. 

The  fword-fifh  is  faid  to  be  very  voracious,  and  that  it  is 
a  great  enemy  to  the  tunny,  who  (according  to  Belon)  are 
as  much  terrified  at  it  as  fheep  are  at  the  fight  of  a  wolf. 

It  is  a  great  enemy  to  the  whales,  and  frequently  deftroys 
them.  See  Balasna. 

XYLO-ALOES,  or  Aloe-wood,  in  the  materia  medi- 
ca,  is  the  produd  of  a  tree  growing  in  China  and  fome  of 
the  Indian  iflands.  Set  Excaecaria. 

This  drug  is  diftinguifiied  into  three  forts  ;  the  calam* 
bac  or  tambac,  the  common  lignum  aloes,  and  calambour. 

The  ealamhae,  or  fineft  aloes- wood,  called  by  authors  / ig - 
num  aloes pr ajl anti fft mum,  and  by  the  Qhsndt  jukhiang,  is  the 
moft  refinous  of  all  the  woods  we  are  acquainted  with  :  it  is 
of  a  light  fpongy  texture,  very  porous,  and  its  pores  fo  fill¬ 
ed  up  with  a  foitrand  fragrant  refin,  that  the  whole  may  be 
prefled  and  dented  by  the  fingers  like  wax,  or  moulded 
about  by  chewing  in  the  mouth,  in  the  manner  of  maltich. 

This  kind,  laid  on  the  fire,  melts  in  great' parts  like  refin, 
and  burns  away  in  a  few  moments  with  a  bright  flame  and 
perfumed  fmell.  Its  feent,  while  in  the  male,  is  very  fra¬ 
grant  and  agreeable ;  and  its  tafte  acrid  and  bitterifh,  but 
very  aromatic  and  agreeable.  It  is  fo  variable  in  its  colour, 
that  fome  have  divided  it  into  three  kinds ;  the  one  varie¬ 
gated  with  black  and  purple  ;  the  fecond,  with  the  fame 
black,  but  with  yellovvifli  inftead  of  purple  ;  and  the  third, 
yellow  alone  like  the  yolk  of  an  egg  :  this  laft  is  the  leaft 
feented  of  the  three.  The  variation,  however,  is  owing  to 
the  trunk  of  the  tree  being  itfelf  of  three  different  colours  ; 
and  the  heart  of  it  is  the  valuable  fort  firft  deferibed.  The 
two  following  are  fuppofed  to  be  the  other  parts  of  the 
trunk  ;  though  this  feems  doubtful,  efpecially  in  regard  to 
the  laft  fort,  from  the  circumftance  mentioned  of  its  being 
found  in  large  logs  entire,  and  fometimes  only  the  hearty 
which,  as  above  noticed,  conftitutes  the  calambac. 

The  lignum  aloes  vulgare  is  the  fecond  in  value.  This 
is  of  a  more  denfe  and  compaft  texture,  and  confequently 
lefs  refinous  than  the  other  ;  there  is  fome  of7  it,  however, 
that  is  fpongy,  and  has  the  holes  filled  up  with  the  right 
refinous  matter  ;  and  ail  of  it,  when  good,  has  veins  of  the 
fame  refin  in  it.  We  meet  with  it  in  fmall  fragments,  which 
have  been  cut  and  fplit  from  larger  :  thefe  are  of  a  toler¬ 
ably  denfe  texture  in  the  more  folid  pieces,  and  of  a  dufky 
brown  colour,  variegated  with  refinous  black  veins.  It  is 
in  this  ftate  very  heavy,  and  lefs  fragrant  than  in  thofe 
pieces  which  fhow  a  multitude  of  little  holes,  filled  up  with 
the  fame  blackifh  matter  that  forms  the  veins  in  others. 

The  woody  part  of  thefe  laft  pieces  is  fomewhat  darker 
than  the  other,  and  is  not  un frequently  purpliih,  or  even 
blackifh.  The  imell  of  the  common  aloe-wood  is  very 
agreeable,  but  not  io  ftrongly  perfumed  as  the  former.  Its 
ta  le  is  fomewhat  bitter  and  acrid,  but  very  aromatic. 

The  calambour,  called  alfo  agallochum  Jyfaeftre ,  and  lignum 
aloes  mexicanum,  is  light  and  friable,  of  a  dufky  and  often 
mottled  colour,  between  a  dufky  gieen  black  and  a  deep 
brown.  Its  fmell  is  fragrant  and  agreeable,  but  much  lefs 
fwcet  than  that  of  either  of  the  others  ;  and  its  tafte  bit- 
terifa,  but  not  fo  much  acrid  or  aromatic  as  either  of  the 
two  former.  This  is  faid  to  be  met  with  very  frequently,  and 
in  large  logs  ;  and  thefe  fometimes  entire,  fometimes  only 
the  heart  of  the  tree*  This  is  the  aloe-wood  ufed  by  the 
cabinet-makers  and  inlayers. 

This  drug  is  efteemed  a  cordial  taken  inwardly  ;  and  is 
fometimes  given  in  diforders  of  the  ftomach  and  bowels,  and 
to  deftroy  the  worms.  A  very  fragrant  oil  may  be  procu¬ 
red  from  it  by  diftillation  ;  which  is  recommended  in  pa¬ 
ralytic  cafes  from  five  to  fifteen  drops.  It  is  at  prefent* 

6  however, 
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£yn<K‘e'a»  however,  but  little  ufed;  and  would  fcarcebemet  with  any- 
Xyftarcha,  whtrc  [n  Bie  (hops,  but  that  it  is  an  ingredient  in  Tome  of 
the  old  compofitions. 

XYNOECIA,  in  Grecian  antiquity,  an  anniverfary 
feaft  obferved  by  the  Athenians  in  honour  of  Minerva,  upon 
the  fixteenthof  Hecatombseon,  to  commemorate  their  leaving, 
by  the  ptrfuafion  of  fhefus,  their  country-feats,  in  which 
they  lay  diiperfed  here  and  there  in  Attica,  and  uniting  to¬ 
gether  in  one  body. 

XYSTARCHA,  in  antiquity,  the  mailer  or  dire&or  of 
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the  xyftus,  In  the  Greek  gyronafium,  the  xyftarcha  was  ^ 
the  fecond  officer,  and  the  gymnafiarcha  the  firft  ;  the  for¬ 
mer  was  his  lieutenant,  and  prefided  over  the  two  xyfti,  and 
all  exercifes  of  the  atliletse  therein. 

XYSTUS,  among  the  Greeks,  was  a  long  portico,  open 
or  covered  at  the  top,  where  the  athletse  pra&ifed  wreftling 
and  running :  the  gladiators,  who  pra&ifed  therein,  were 
called  xyfticu  Among  the  Romans,  the  xyftus  was  only  an 
alley,  or  double  row  of  trees,  meeting  Eke  an  arbour,  and 
forming  a  (hade  to  walk  under. 


Xyfhi* 


Y  “XT  or  y,  the  23d  letter  of  our  alphabet :  its  found  is 

r  ||  X  >  formed  by  exprefiing  the  breath  with  a  fudden  ex- 

*  Yard.  panfion  of  the  lips  from  that  configuration  by  which  we  ex- 
~  prefs  the  vowel  u.  It  is  one  of  the  ambigenial  letters,  being 
a  confonant  in  the  beginning  of  words,  and  placed  before  all 
vowels,  as  in  yard,  yield,  young ,  See.  but  before  no  confonant. 
At  the  end  of  words  it  is  a  vowel,  and  is  fubilituted  for  the 
found  of  i,  as  in  try,  defery.  Sc c.  In  the  middle  of  words  it 
is  not  ufed  fo  frequently  as  1  is,  unlefs  in  words  derived  from 
the  Greek,  as  in  chyle,  empyreal,  Sc c.  though  it  is  admitted 
into  the  middle  of  fome  pure  Englifh  words,  as  in  dying, 
jlying ,  &c.  The  Romans  had  no  capital  of  this  letter,  but 
ufed  the  fmall  one  in  the  middle  and  lafl  fyllables  of  words, 
as  in  coryambus ,  onyx,  martyr .  Y  is  alfo  a  numeral,  fignify- 
ing  15:0,  or,  according  to  Baronius  159  ;  and  with  a  dafh 
a-top,  as  Y,  it  fignified  1 50,000. 

YACHT,  or  yatch,  a  veffel  of  flate,  ufually  employed 
to  convey  princes,  ambaffadors,  or  other  great  perfonages, 
from  one  kingdom  to  another. 

As  the  principal  defign  of  a  yacht  is  to  accommodate 
the  paffengers,  it  is  ufually  fitted  with  a  variety  of  conve¬ 
nient  apartments,  with  fuitable  furniture,  according  to  the 
quality  or  number  of  the  perfons  contained  therein. 

The  royal  yachts  are  commonly  rigged  as  ketches,  ex¬ 
cept  the  principal  one  referved  for  the  fovereign,  which  is 
equipped  with  three  malts  like  a  fhip.  They  are  in  gene¬ 
ral  elegantly  furnifhed,  and  richly  ornamented  with  fculptuie; 
and  always  commanded  by  captains  in  his  majefty’s  navy. 

Befides  thefe,  there  are  many  other  yachts  of  a  fmaller 
kind,  employed  by  the  commifii  oners  of  the  excife,  navy, 
and  cuftoms  ;  or  ufed  as  pleafurc- boats  by  private  gentle¬ 
men. 

YAMS.  See  Dioscorea. 

YAMBOO.  See  Eugenia. 

YARD  of  a  Ship,  a  long  piece  of  timber  fufpended 
upon  the  malls  of  a  (hip,  to  extend  the  fails  to  the  wind. 
See  Mast  and  Sail. 

All  yards  are  either  fquare  or  lateen  ;  the  former  of  which 
are  fufpended  acrofs  the  mails  at  right  angles,  and  the  lat¬ 
ter  obliquely.  See  Plate  CCCCXLIV.  fig.  1. 

The  fquare  yards  are  nearly  of  a  cylindrical  furface. 
They  taper  from  the  middle,  which  is  called  the  flings,  to¬ 
wards  the  extremities,  which  arc  termed  the  yard-arms  ;  a^d 
the  diftance  between  the  flings  and  the  yard-arms  on  each 
fide  is  by  the  artificers  divided  into  quarters,  which  -are 
dillinguifhed  into  the  firft,  fecond,  third  quarters,  and 
yard-arms.  The*  middle  quarters  are  formed  into  eight 
Squares,  and  each  of  the  end  parts  is  figured  like  the  fru- 


ftum  of  a  cone.  All  the  yards  of  a  fhip  are  fquare  except  Yard 
that  of  the  mizen.  # 

The  proportions  for  the  length  of  yards,  according  to 
the  different  claffes  of  fhips  in  the  Britifh  navy,  are  as  fol¬ 
lows  ; 

Guns. 


1000  :  ‘gun 


i-deck : 


f  560  :  1 

i  main-yard  fig  x. 
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1000  :  main-yard  :  :  4  «  *  fore-yard. 


yard  and  fails  of  |  50 
a  fhip  of  74  guns.  ^ 


80 


C  1  00  90  80 
/  all  the  reft 


To  apply  this  rule  to  pra&ice,  fuppofe  the  gun-deck  144 
feet.  The  proportion  for  this  length  is  as  ioco  is  to  57 5* 
fo  is  144  to  83  ;  which  will  be  the  length  of  the  main-yard 
in  feet,  and  fo  of  all  the  reft. 

Guns. 

r  S20  :  r  r  ico  90  80  60  44 

ioco  main-yard:  :  <  847  ;  <  mizen-yard  <  70 

C  840  :  C  C  »4 

icoo;  main- yard  :  :  |  £main  topfail-yard  |aihthereft. 

C  7 1 9  -  C  C  ?°» 

1000  :  fere-yard  :  :  <  7*6  :  1  topfaxl-yard  5  24 

<i  7X5  :  C  tail  the  reft 

1000  :  main  topfail-yard  :  :  main  top  gall,  yard  all  the  rates. 

r  .  ..  .  C606  :  C  fore  top- gallon-  C  70 

1000  fore  topfail-yard : :  .  £  yard#  %  f  all  the  reft. 

1000 : fore  topfail  yard : :  j  £  mizen  topfail-yard  £  all  '£e  reft. 


Crofs-jack  and  fprit-fail  yards  equal  to  the  fore  topfail- 
yard. 

Sp'rit-topfaii-yard  equal  to  the  fore  top-gallant-yard. 

The  diameters  of  yards  are  in  the  following  proportions 
to  their  length. 

The  main  and  fore  yards  five-fevenths  of  an  inch  to  one 
yard.  The  topfail,  crofs-jack,  and  fprit-fail  yards,  nine- 
fourteenths  of  an  inch  to  one  yard.  The  top- gallant,  mizen 
top-fail,  and  fprit-fail  topfail  yards,  eight-thirteenths  of  an 
inch  to  one  yard. 

The  mizen-yard  five-ninths  of  an  inch  to  one  yard. 

All  ftudding-fail  booms  and  yards  half  an  inch  to  one  yard 
in  length. 

The  lifts  of  the  main-yard  are  exhibited  in  the  above 
figure  by  gg;  the  horfes  and  their  ftirrups  by  h}  i  ;  the  reef- 
tackles  and  their  pendents  by  h,  l  j  and  the  braces  and 
brace-pendents  by  m,  n. 

The  lateen-yards  evidently  derive  their  names  from  ha- 
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ving  been  peculiar  ro  the  ancient  Romans.  „  liV.7 
ly  compofed  ot  fcveral  pieces  fattened  together  by  woold- 
ings,  which  alfo  ferve  as  tteps  whereby  the  failors  climb  to 
the  peek  or  upper  extremity,  in  order  to  furl  or  call  loofe 
the  fail. 

The  mizen-yard  of  a  fhip,  and  the  main-yard  of  a  bilan¬ 
der,  are  hung  obliquely  on  the  matt,  almoft  in  the  fame  man¬ 
ner  as  the  lateen-yard  of  a  xebec,  fettee,  or  polacre. 

Yard,  a  meafure  of  length  ufed  in  Britain  and  Spain, 
confifting  of  three  feet,  chiefly  to  meafure  cloth,  fluffs,  &c. 

TARD-slrm  is  that  half  of  the  yard  that  is  on  either  fide 
of  the  matt,  when  it  lies  athwart  the  fhip. 

Yards  alio  denotes  places  belonging  to  the  navy,  where 
the  fhips  of  war,  fee.  are  laid  up  in  harbour. — There  are 
belonging  to  his  majefly’s  navy  fix  great  yards,  viz.  Cha¬ 
tham,  Deptford,  Woolwich,  Portfmouth,  Sheernefs,  and  Ply¬ 
mouth  ;  thefe  yards  are  fitted  with  feveral  docks,  wrharfs, 
lauches,  and  graying  places,  for  the  building,  repairing* 
and  cleaning  of  his  majefty’s  fhips ;  and  therein  are  lodged 
great  quantities  of  timber,  malls,  planks,  anchors,  and  other 
materials  :  there  are  alfo  convenient  ttore-houfes  in  each 
yard,  in  which  are  laid  up  vatt  quantities  of  cables,  rigging, 
fails,  blocks,  and  all  other  forts  of  ttores  needful  for  the 
royal  navy. 

\  ARE,  among  failors,  implies  ready  or  quick:  as,  be 
yare  at  the  helm  ;  that  is,  be  quick,  ready,  and  expeditious 
at  the  helm.  It  is  lometimes  alfo  nfed  for  bright  by  Tea¬ 
men  :  as,  to.  keep  his  arms  yare  ;  that  is,  to  keep  them 
clean  and  bright. 

Yare,  a  river  of  Norfolk,  which  runs  from  well  to  eafl 
through  that  county,  patting  by  Norwich,  and  falling  into 
the  German  fea  at  Yarmouth. 

YARMOUTH,  a  fea-poit  town  of  Norfolk,  with  a 
market'on  Wednefdays  and  Saturdays,  and  a  fair  on  Fri¬ 
day  and  Saturday  in  Eafter-week  for  petty  chapmen.  It  is 
feated  on  the  river  Yare,  where  it  falls  into  the  fea  ;  and  is 
a  place  of  great  flrengfch,  both  by  art  and  nature,  being  al¬ 
moft  furrounded  with  water  ;  and  there  is  a  draw-bridge  over 
the  river.  It  is  efteemed  the  key  of  this  coaft,  and  is  a 
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They  are  ufual-  retained  for  fome  time  and  rarifed  ;  and  then  refforing  the 
mufcles  to  their  natural  ftate.  Hence  the  effect  of  yawn- ' 
mg  is  to  move,  accelerate,  and  equally  diftribute  ail  the 
humours  through  all  the  veffels  of  the  body,  and  confe- 
quently  to  qualify  the  mufcles  and  organs  of  fenfation  for 
their  various  functions. 

San&opus  obferves,  that  a  great  deal  is  irtfenfibly  dif- 
charged,  when  nature  end,  avours  to  get  rid  of  the  retained 
perfpirable  matter,  by  yawning  and  ttretching  of  the  limbs, 
lo  thefe  a  perfon  is  moil  inclined  juft  after  tteep,  becaufe 
a  greater  quantity  going  off  by  the  pores  of  the  fkin  than 
at  other  times,  whenfoever  a  perfon  wakes,  the  increafing 
contraction  that  then  happens  clofes  a  gieat  deal  of  the 
perfpirable  matter  in  the  cutaneous  paffages,  which  will 
continually  give  fuch  irritations  ns  excite  yawning  and 
itretchmg  ;  and  fucli  motions,  by  fhaking  the  membranes 
of  the  whole  body,  and  lifting  the  corttatf  s  of  their  fibres, 
and  the  inclofed  matter,  by  degrees  throw  it  off.  Hence 
we  lee  the  reafon  why  healthful  ftrong  people  are  mo  ft 
inclined  to  fuch  motions,  becaufe  they  perfpire  mod  in 
time  of  tteep,  and  therefore  have  more  of  the  perfpirable 
matter  to  lodge  in  the  pores,  and  greater  irritations  there- 
imto.  The  advantages  of  feme  little  exe-rcifc  juft  after 
vvakmg  in  a  morning  are  confiderable,  as  it  throws  off  all 
the  perfpirable  matter  that  is  ready  for  its  exit  out  of  the 
body.  When  yawning,  is  troublefome,  Hippocrates  fays 
t  i?.t  long  deep  refpiration  or  drawing  in  the  air  at  long 
intervals  cures  it.  & 

YEAR,  in  aftronomy  and  chronology.  See  Astrono- 
WY,^n°  347.  p.  520.  and  Kalendar. 

a  ^1C  aneient  ^oman  year  was  the  lunar  year,  which,  as 
firft  fettled  by  Romulus,  confifled  only  often  months  ;  viz. 

1.  March,  containing  31  days.  2.  April,  30.  3.  May* 

jr.  4.  June,  30.  5.  Quintilis,  31.  6.  Sextilis,  40.  7. 

September,  30.  8.  ©Sober,  31.  9.  November,  30.  10, 

December,  30.  in  all  304  days;  which  came  fhort  of  the 
true  lunar  year  by  50  days,  and  of  the  folar,  by  61  days. 
iNuma  Pompilius  coi  reded  this  irregular  conftitution  of 
the  year,  and  compofed  two  new  months,  January  and  Fe- 


The  harbour  is  a  very  fine  one,  though  it  is  very  dangerous  year  of  365  days,  divided  into  T  2  m^rh  of  ,=  lt  erch 


a  pretty  ftrong  fort.  '  It  is  27  rr.i’es  eall  of  Norwich,  and 
1 12  north-eaft  of  London.  E,  Long.  i.  c<r  N  Eat 
53*  4T 

Yarmouth,  a  town  of  the  Ifle  of  Wight,  in  Hampfhire 
with  a  market  on  Fridays,  and  one  fair  on  July  25th  for 
toys.  It  is  feated  on  the  weftern  part  of  the  ifland,  on  the 
fea-ihore,  and  is  encompaffed  with  water ;  for,  not  many 
years  ago  a  ehannel  was  cut  through  the  ceninfula,  over 
which  there  ts  a  draw-bridge,  and  it  is  defended  by  a  ftrong 
caftle  on  the  quay.  It  is  a  handfome  place,  whole  houfes 
are  chiefly  built  with  ftone,  and  covered  with  flate ;  and  it 
fends  two  members  to  parliament.  The  market  is  now  dif- 
ufed.  W.  Long.  1.  28.  N.  Lat.  50.  40. 

YARN,  wool  or  flax  fpun  into  thread,  of  which  thev 
weave  cloth.  See  Cloth.  1 

YARROW,  in  botany.  See  Achillea. 

YAWNING,  an  involuntary  opening  of  the  mouth,  ge¬ 
nerally  produced  by  .wearinefs  or  an  inclination  to  fleep 
Yawning,  according  to  Boerhaave,  is  performed  by  expand! 

inor  nf-  one  arwj  rtro  fo »>-> «  ♦ ~  „  11  ,i  r  n  * 


&e.  of  the  months  are  as  follows  ;  I.  Thoth.  2.  Paophi. 
3.  Athyr.  4.  Choja.e.  5.  Tybi.  6.  Mecheir.  7.  Phame- 
noth.  8.  Pharmuthi.  9.  Pachon.  10.  Pauni,  ix.  Epi- 
ptu^  i  2.  Mefori ;  befide  the  nyipxf  t.rayofjLtvai.  • 

1  he  ancient  Greek  year  was  lunar ;  confifting  of  1 2 
months,  which  at  fi.ft  had  30  days  apiece,  then  alternated 
30  an  29  days,  computed  from  the  firft  appearanee  of  the 
new  moon  ;  with  the  addition  of  an  emboliimic  month  of 
30  days  every  3d,  5th,  8th,  nth,  14th,  ,6th,  and  19th 
year  o  a  eje  e  of  19  years  ;  in  order  to  keep  the  new  and 
u  moons  to  the  fame  terms  or  feafons  of  the  year.  Their 
year  commenced  with  that  new  moon,  the  full  moon  of 
which  comes  next  after  the  fummer  folftice.  1'l.e  order, 
&e.  of  their  months  was  thus:  contairmlg 

29  days.  2.  M*r 30.  3.  hovtcowa,,  2S.  4. 

30.  5.  IW^v,  6  nmJlw,  30.  7.  r9.  8-. 

A»9rr*fiu»,  30.  9.  30.  10.  Mouvrj,,  30.  a.  0Jf. 

y*\tay,  29.  12.  'ZKip'tfOftvv,  30. 

ing  at  one  and  the  fame  time  all  the 'mnfeks  MpahTnf  !f-r, 13  a  Iunar  '/ear>  confifting  eom- 

fpontaneou3  motion;  by  greatly  extendinr  the  him  a  h  a  y  °  1 1  lront!lS>  which  alternately  contain  30  and  a-o 
drawing  in  gradually  aKw^  Z7* ^  ^  ^  the  folar  year,3  either  by 
and  p-radnallv  (lL\„  a  _S  <^“ant!ty  oi  ,air  ?  the  addlng  of  1 1,  and  fometimes  12  days,  at  the  end  of  the 


gradually  and  flowly  breathing  it  ott,  Iftcr  it^  S  ^ 
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tle3  of  the  months  {land  thus  :  i.  Nifan,  or  Abib,  3°  days. 

2.  Ji*r,  or  Zius,  29.  3.  Slban,  or  Siwan,  30.  4.  Thammuz, 
or  Tammuz,  29.  5*  Ab,  30.  6.  Elul,  29.  7.  Tifri,  or 

Ethanim,  30.  8.  Marchefvam,  or  Bui,  29.  9.  Cmeu,  30. 

jo.  Tebeth,  29.  ii.  Sabat,  or  Schebeth,  30.  12.  Adar, 

h  the  embolifmic  year,  30.  Adar,  In  the  common  year,  was 
but  29.  Note,  in  the  def’ediive  year,  Ctfleu  was  only  29 
days  ;  and  in  the  redundant  year,  Marchefvam  was  30. 

The  Perfian  year  is  a  iolar  year  of  about  365  days;  con¬ 
fiding  of  12  months  of  30  days  each,  with  5  intercalaiy 
days  added  at  the  end. 

The  Arabic,  Mahometan,  and  Turkifh  years,  cabled  alio 
the  year  of  the  Hegira ,  is  a  lunar  year,  equal  to  354  days;8 
hours  and  48  minutes,  and  conlifts  of  12  months,  which 
contain  alternately  3c  and  29  days. 

The  Hindoo  year  differs  from  all  thefe,  and  is  indeed  dif¬ 
ferent  in  different  provinces  of  India,  1  he  belt  account  that 
we  have  of  it  is  by  Mr  Cavend?fh,  in  the  Phil.  ft  rani,  of  the 
Royal  Society  of  London  for  the  year  179^*  ii  before  I 
fpeak  of  the  civil  year  of  the  Hindoos  (fays  this  eminent 
philofopher),  it  will  be  proper  to  fay  a  few  words  of  the 
aftronomical  year,  by  which  it  is  regulated.^ 

<<  The  agronomical  year  begins  at  the  inftant  when  the 
fun  comes  to  the  firft  point  of  the  Hindoo  zodiac.  In  the 
year  1792,  it  began  on  April  9th,  at  22 h.  14  after  mid¬ 
night  of  their  firft  meridian,  which  is  about  41'  of  time  weft 
of  Calcutta  ;  but,  according  to  Mr  Gentil’s  account  of  the 
Indian  aftronomy,  it  began  3 h.  24'  earlier.  As  this  year, 
however,  is  longer  than  ours,  its  commencement  falls  conti- 
nualiv  later,  in  refpedl  of  the  Julian  year,  by  50  26  in  four 
years.  This  year  is  divided  into  12  months,  each  of  which 
correfponds  to  the  time  of  the  fun’s  flay  in  iome  fign  ;  fo 
•  that  they  are  of  different  lengths,  and  feldom  begin  at  the 

beginning  of  a  day.  . 

“  The  civil  day  in  all  parts  of  India  begins  at  funrile,  ana 
is  divided  into  60  parts  called  dandas,  which  arc  again  di¬ 
vided  into  6d  palas.  In  thofe  parts  of  India  in  which  the 
Benares  almanac,  or  as  it  is  there  called  paCras,  is  uied,  the 
civil  vear  is  lunifolar,  confiding  of  12  lunar  months,  with  an 
intercalary  month  inferted  between  them  occaiionally.  It 
begins  at  the  day  after  the  new  moon  next  before  the  be¬ 
ginning  of  the  folar  year.  The  lunar  month  is  divided  into 
vo  parts  called  teethees ;  thefe  are  not  driftly  of  the  fame 
length,  but  are  equal  to  the  time  in  which  the  moon’s  true 
motion  from  the  fun  is  120.  From  the  new  moon  till  the 
moon  arrives  at  12°  didar.ee  from  the  fun  is  caked  the  hrd 
uabee  ;  from  thence  till  it  comes  to  24%  is  called  the  fecond 
tetthee  ;  and  fo  on  till  the  full  moon,  after  which  the  teethees 
return  in  the  fame  order  as  before. 

“  The  civil  day  iscondantly  called  by  the  number  of  that 
teethee  which  expires  during  the  courfe  of  the  day  ;  and 
as  the  teethee  is  fometimes  longer  than- one  day,  a  day  iome. 
times  occurs  in  which  no  teethee  ends.  When  this  is  the 
cafe,  the  day  is  called  by  the  fame  number  as  the  following 
day  ;  fo  that  two  fucceffive  days  go  by  the  fame  name.  ^  it 
oftener  happens,  however,  that  two  tethees  end  on  the  lame 
day  1  in  which  cafe  the  number  of  the  full  of  them  gives 
name  to  the  day,  and  there  is  no  day  called  by  the  number 
of  the  lad,  fo  that  a  gap  is  made  in  the  older  of  the  days. 
In  the  latter  part  of  the  month  the  days  are  counted  ~rom 
the  full  moon,  in  the  fame  manner  as  in  the  former  part  they 
are  counted  from  the  new  moon  5  only  the  lalt  day,  or  that  on 
which  the  new  moon  happens,  is  called  the  $oth,  indead  ot 


«  This  manner  of  counting  the  days  is  fufficicntly  intricate; 
but  that  of  counting  the  months  is  ftill  more  fo. 

“  The  civil  year,  as  was  before  laid,  begins  at  the  day  after 
the  new  moon  ;  and,  moreover,  in  the  years  which  have  an 
intercalary  month,  this  month  begins  at  the  day  after  the 
new  moon  ;  but  notwithstanding  this,  the  ordinary  civil 
month  begins  at  the  day  after  the  full  moon,  i  o  make  their 
method  more  intelligible,  we  will  call  the  time  from  new 
moon  to  new  moon  the  natural  month.  The  civil  month 
Vifakha,  the  firft  in  the  Hindoo  kalender,  which  extends 
from  the  9th  of  oui  April  to  the  10th  of  May,  begins  at 
the  day  after  that  full  moon  which  is  neareft  to  the  inftant 
at  which  the  fun  enters  Mefha,  the  firft  in  order  of  the  In¬ 
dian  figns,  whether  before  or  after  ;  however,  it  is  not  al¬ 
ways  accurately  the  neareft. 

<<  A  conlequerice  of  this  way  of  counting  the  months  is, 
that  the  firft  half  of  Chitra,  the  laft  month  in  the  Indian 
kalender,  extending  from  March  the  icth  to  April  the  9th, 
falls  in  one  year,  and  the  latter  half  in  the  following  year  ; 
and  whenever  the  fun  enters  no  lign  during  a  natural  month, 
this  month  is  intercalary.  The  number  of  days  in  the 
month  varies  fiom  29  to  32.  Indeed  the  Hindoo  months, 
both  folar  and  lunar,  coufift  neither  of  a  determinate  num¬ 
ber  of  days,  nor  are  regulated  by  any  cycle,  but  depend 
folely  on  the  motions  of  the  fun  and  moon  ;  fo  that  a  Hin¬ 
doo  has  no  way  of  knowing  what  day  of  the  month  it  is 
but  by  confulting  his  almanac  ;  and  what  is  more,  the 
month  ought  fometimes  to  begin  on  different  days,  in  diffe¬ 
rent  places,  on  account  of  the  difference  in  latitude  and  lon¬ 
gitude,  not  to  mention  the  difference  which  may  arife  from 
errors  in  computation.  This  mode  ot  computing  time  muft 
be  attended  with  many  inconveniences  ;  but  in  the  tranfac- 
tions  of  civil  life  the  Hindoos  do  not  much  regard  it.  A 
difagreement,  however, -in  the  computation  of  the  teethee^ 
which  fometimes  aifo  happens,  occafions  no  fmall  perplexity  j 
becaufe  by  the  teethees  or  lunar  days  are  regulated  moft  of 
their  religious  feftivals.  Every  Brahmin  in  charge  of  a 
temple,  or  whofe  duty  it  is  to  announce  the  times  for  the 
obfervance  of  religious  ceremonies,  is  therefoie  furnifiied 
with  one  of  their  almanacs ;  and  if  he  be  an  aftr-onomer,  he 
makes  inch  corre&ions  in  it  as  the  difference  of  latitude  and 
longitude  render  nectffary.,, 

New  Year's  Gift .  See  Gift. 

YEAST,  or  Yest,  a  head  or  feum  rifing  upon  beer  or 
ale  while  working  or  fermenting  in  the  vat.  See  Brew¬ 
ing.  .  . 

It  is  ufed  for  a  leaven  or  ferment  in  the  baking  of  bread, 
as  ferving  to  fwell  or  puff  it  up  very  confiderably  in  a  little 
time,  and  to  make  it  much  lighter,  fofter,  and  more  delicate* 
See  Baking,  Barm,  and  Bread. 

Mr  Henry  has  publifhed  a  method  of  preparing  artificial 
yea]},  by  which  good  bread  may  be  made  without  the  affift- 
ance  of  any  other  ferment.  The  method  is  this  :  Boil  flour 
and  water  together  to  the  confiftence  of  treacle,  and  when 
the  mixture  is  cold  faturate  it  with  fixed  air.  Four  the 
mixture  thus  faturated  into  one  or  more  large  bottles  or 
narrow-mouthed  jars  ;  cover  it  over  loofely  with  paper,  and 
upon  that  lay  a  Hate  or  board  with  a  weight  to  keep  it 
fleady.  Place  the  veffel  in  a  fituation  where  the  thermo* 
meter  will  Hand  from  70°  to  8o°,  and  ftir  up.  the  mixtuie 
two  or  three  times  in  24  hours.  In  about  two  days  fuch  a 
degree  of  fermentation  will  have  taken  place,  as  to  give  the 
mixture  the  appearance  of  yeaft.  With  the  yeaft  in  this 


tltT  month  hate,  and  be&c  it  has  acquired  u  thoroughly  vinous  fmell, 

the  ty/j.  It  appears,  >  which  the  new  mix  the  quantity  of  flour  intended  tor  bread,  in  the  propor- 
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in  a  proper  veffel,  and  covering  it  with  a  cloth,  let  the^ dough 
hand  for  1 2  hours,  or  till  it  appears  to  be  fufficiently  fer¬ 
mented  in  the  fore  mentioned  degree  of  warmth.  It  is  then 
to  be  formed  into  loaves  and  baked.  Mr  Henry  adds,  that 
perhaps  the  yeaft  would  be  more  perfeft,  it  a  deco&ion  of 
malt  were  ufed  inftead  of  fimple  water. 

It  has  lately  been  diicovered,  that  a  decoaion  of  malt 
alone,  without  any  addition,  will  produce  a  yeaft  proper 
enough  for  the  purpofe  of  brewing.  This  difeovery  was 
made  by  Jofepli  Senyor,  fervant  of  the  reverand  Mr  Mafon 
of  Allon  near  Rotheram  ;  and  he  received  for  it  a  reward  of 
X..  20  from  the  Society  for  promoting  Arts,  Manufaaures, 
and  Commerce.  The  procefs  is  as  follows  :  Procure  three 
earthen  or  wooden  veffels  of  different  fizes  and  apertures, 
one  capable  of  holding  two  quarts,  the  other  three  or  four, 
and  the  third  five  or  fix  :  boil  a  quarter  of  a  peck  of  malt 
for  about  eight  or  ten  minutes  in  three  pints  of  water  ;  and 
when  a  quart  is  poured  off  from  the  grains,  let  it  Hand  in  the 
firft  or  fmaller  veffel  in  a  cool  place  till  not  quite  cold,  but 
retaining  that  degree  of  heat  which  the  brewers  ufually  find 
to  be  proper  when  they  begin  to  work  their  liquor.  Then 
remove  the  veffel  into  fome  warm  fituation  near  a  fire,  where 
the  thermometer  Hands  between  70  and  80  degrees  Fahren¬ 
heit,  and  there  let  it  remain  till  the  fermentation  begins, 
which  will  be  plainly  perceived  within  30  hours  :  add  then 
two  quarts  more  of  a  like  decodlion  o!  malt,  when  cool,  as 
the  firft  was  ;  and  mix  the  whole  in  the  fecond  or  larger 
veffel,  and  ftir  it  well  in,  which  muft  be  repeated  in  the  ufual 
way,  as  it  rifes  in  a  common  vat :  then  add  a  Hill  greater 
quantity  of  the  fame  deco&ion,  to  be  worked  in  the  largeft 
veffel,  which  will  produce  yeaft  enough  for  a  brewing  of  40 
gallons. 

Common  ale  yeaft  may  be  kept  frefh  and  fit  for  life  feve- 
ral  months  by  the  following  method  :  Put  a  quantity  of  it 
into  a  clofe  canvas  bag,  and  gently  fqueeze  out  the  moif- 
ture  in  a  fcrew-prels  till  the  remaining  matter  be  as  firm  and 
ili if  as  clay.  In  this  ftate  it  may  be  clofe  packed  up  in  a 
tight  cafk  for  lecuring  it  from  the  air  ;  and  will  keep  frefh, 
found,  and  fit  for  ufe,  for  a  long  time.  This  is  a  fecret  that 
might  be  of  great  ufe  to  the  brewer  and  diftillers,  who, 
though  they  employ  very  large  quantities  of  yeaft,  feem  to 
know  no  method  of  preferving.  it,  or  railing  nurferies  of  it ; 
tor  want  of  which  they  fuftain  a  very  confiderable  lofs ; 
whereas  the  brewers  in  Flanders  make  a  very  great  advan¬ 
tage  of  fupplying  the  malt-diftillers  of  Holland  with  yeaft, 
which  is  rendered  lafting  and  fit  for  carriage  by  this  eafy 
txpedient. 

YELL,  one  of  the  Hands  of  Shetland,  lying  riorth-eaft 
from  the  main  land,  and  divided  from  it  by  an  arm  of  the 
fea,  called  Yell-Sound.  By  fome  it  is  thought  to  have  been 
the  Thule  of  the  ancients.  In  the  old  defcriptions  It  is  faid 
to  b£  20  miles  long  and  8  broad.  It  is  very  mountainous 
and  full  of  mofs ;  but  there  are  pretty  confiderable  paftnres 
in  which  they  feed  a  great  many  fheep  ;  and  it  alfo  affords 
plenty  of  peat.  It  has  eight  large  harbours,  which  would 
not  be  thought  defpicable  in  other  countries.  Anciently 
it  feems  to  have  been  pretty  populous,  finee  there  are  in  it 
three  churches,  twenty  chapels,  and  many  brughs  or  Pi&ilh 
forts. 

YELL  OVA  one  of  the  original  colours  of  light. 

YsLiow-Colour  for  Houfe  painting.  See  Chemistry, 

n°  699. 

.  Naples  Yellow ,  a  beautiful  colour  much  u/ed  by  painters, 
formerly  thought  to  be  prepared  from  arfenic,  but  now  dif- 
•cove'red  to  have  lead  for  its  bafis. 

Yellow- Hammer,  in  ornithology.  See  Fringilla. 

Yellow- Fever*  See  Medicine,  n°  168. 


[  926  ] 


Y  O  L 


YEMEN,  a  province  of  Arabia,  ftretching  alontf  the  Yem{tl 
Red  Sea  and  Indian  Ocean,  and  forming  a  part  of  the  II 
country  once  known  by  the  name  of  Arabia  Felix.  York 

YEOMAN,  the  firft  or  higheft  degree  among  the  pie- 
beians  of  England,  next  in  order  to  the  gentry. 

The  yeomen  are  properly  freeholders,  who  having  land  of 
their  own,  live  on  good  hufbandry. 

Yeomen  is  alfo  a  title  of  office  in  the  king’s  houfehold, 
of  a^middle  place  or  rank  between  an  ufher  and  a  groom. 

Yeoman  of  the  Guard  were  anciently  250  men  of  the  beft 
rank  under  gentry,  and  of  larger  ftature  than  ordinary,  each 
being  required  to  be  fix  feet  high.  At  prefent  there  are 
but  100  yeomen  in  conftant  duty,  and  70  more  not  in  duty; 
and  as  any  of  the  100  dies,  his  place  is  fupplied  out  of  the 
70.  They  go  dreffed  after  the  maimer  of  King  Hen.  VIII.’s 
time.  They  formerly  had  diet  as  well  as  wages  when  in 
waiting  ;  but  this  was  taken  off  in  the  reign  of  Q  ueen  Anne. 

YEST,  or  Yeast.  See  Y’east. 

YEW,  in  botany.  See  Taxus. 

YNCA,  an  appellation  anciently  given  to  the  kings  of 
Pei  11,  and  the  princes  of  their  blood  ;  the  word  literally  fig- 
nifying,  lord,  king,  emperor,  and  royal  blood. 

YOAK,  or  Yoke,  in  agriculture,  a  frame  of  wood  fitted 
over  the  necks  of  oxen,  whereby  they  are  coupled  together, 
and  harneffed  to  the  plough. 

2  oak  of  Land ,  in  our  ancient  cuftoms,  was  the  fpace 
which  a  yoke  of  oxen,  that  is,  two  oxen,  may  plow  in  one 
day. 

YOLK,  the  yellow  part  in  the  middle  of  an  egg  (fee 
Egg  ).  It  contains  a  lymphatic  fubftance  mixed  with  a  cer¬ 
tain  quantity  of  mild  oil,  which,  on  account  of  this  mixture, 
is  foluble  in  water.  When  expofed  to  heat,  it  affumes  a  con¬ 
fidence  not  fo  hard  as  the  white  of  the  egg;  and  when  bruifed 
gives  out  the  oil  which  it  contains.  This  oil  has  been  ufed 
externally  as  a  liniment. 

YONNE,  a  river  in  France,  which  riling  in  Burgundy, 
and  running  north  through  Nivernois  and  Champaign,  falls 
into  the  Seyne  at  Monterau  furYonne. 

YrORK,  in  Latin  Eboracum,  the  capital  of  Yorkffiire  in 
England.  This  city  is  fo  ancient  that  the  origin  of  it  is 
uncertain.  In  the  time  of  the  Romans  a  legion  was  ftation- 
ed  here,  it  being  then  the  capital  of  the  Brigantes;  and  here 
died  the  emperor  Severus,  and  Flavius  Valerius  Conftantius 
Chlorus,  father  of  Conftantine  the  Great.  There  was  then 
alio  a  temple  of  Bellona  here,  and  no  lefs  than  three  milita¬ 
ry  ways  went  from  hence.  In  the  time  of  the  Saxons  it 
was  ere&ed  into  an  archbifhopric  by  Pope  Honorius,  to 
which  are  now  fubje&  the  bifhoprics  of  Chefter,  Durham, 

Carlifie,  and  the  Ifie  of  Man  ;  though  anciently  12  biffiop- 
rics  in  England,  and  all  Scotland,  were.  A  horn  is  ftill 
kept  in  the  minifter,  by  which  Ulphius,  one  of  the  Saxon 
princes,  bellowed  all  his  lands  and  revenues  upon  the 
church. 

This  city  fuffered  very  rr.ueh  during  the  ravages  of  the 
Danes  ;  but,’  after  the  conqueft,  it  began  to  fiourifii  again. 

The  cathedral,  which  colt  a  long  time  and  a  great  deal  of 
money  in  building,  is  a  moft  ftately  Gothic  pile.  Its  chap¬ 
ter- houfe  is  particularly  admired  for  its  painted  glafs,  its  fine 
marble  ftalls,  its  pillars  of  alabafter,  and  curious  contrivance. 

In  it  is  the  following  line  in  gold  letters : 

Ut  Rofa,Jlos  florum^Jic  ejl  Domus  ifta  Domorum. 

The  choir  is  remarkable  for  its  fine  carvings,  particularly 
the  ftatues  of  all  the  Englifh  monarchs  ;  and  the  windows 
are  exquifitely  painted  with  the  hiftory  of  the  Bible.  The 
lan thorn  fteeple  is  70  feet  fquare,  and  188  high,  and  the 
windows  are  45.  At  the  fouth  end  is  a  circular  light,  call¬ 
ed 
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York,  ed  the  marigold  window  from  the  colour  of  its  prlafs ;  and  denfhire,  Hallanftnre,  Craven,  Cleveland,  Marfhland,  Hoi-  Ncvvyor* 
(YorUniire.  at  t^e  north  end  Is  a  very  large  one,  whofe  painting  repre*  dernefs,  &c. 

- fents  embroidery.  As  the  foil  and  face  of  the  country  vary  greatly,  fo  does 

This  city  is  generally  reckoned  the  fecond  city  in  Eng-  the  air.  In  the  hilly  parts  the  air  is  good,  but  the  foil  very 
land  ;  but  though  it  (lands  upon  more  ground,  it  is  inferior  indifferent  ;  of  the  lower  fome  are  matfhy,  others  drier,  and 
in  trade,  wealth,  and  number  of  people,  to  Briftol.  The  the  foil  of  both  rich  ;  but  the  air  of  the  former  is  more 
inhabitants  are  reckoned  at  12,784.  It  is  fituate  in  a  fine  foggy  and  unhealthy  than  that  of  the  latter.  The  manu- 
plain,  in  the  middle  of  the  (hire,  on  both  tides  the  Oufe,  fa&ures  of  this  country  are  cutlery  and  hard-wares  ;  parti- 

walled  and  divided  into  four  wards,  containing  28  parifhes.  cularly  knives,  bits,  and  fpurs  ;  but  the  principal  are  ftock- 

It  enjoys  large  privileges  and  immunities,  conferred  upon  it  ings  and  woollen  cloth,  with  which  it  lupplies  in  a  great 
by  a  fucccffion  of  kings  from  Henry  II.  and  its  chief  ma-  meafure  Germany  and  the  North.  As  to  the  produce,  it 
gift  rate  has  the  title  o (lord  mayor ,  which  is  an  honour  pecu-  abounds  in  corn,  cattle,  liorfes,  lead,  and  iron,  coal,  wood, 
liar  to  it  and  London.  Richard  II.  made  it  a  county  of  it-  lime,  liquorice,  alum,  jet,  &e.  It  lies  wholly  in  the  north- 
felf.  The  confervancy  of  mod  of  the  rivers  of  the  county,  ern  circuit,  and  much  the  greater  part  of  it  in  the  diocefe  of 
within  certain  limits,  belongs  to  the  lord  mayor  and  aldermen.  Itork  ;  that  only  which  is  called  Richmondjhtre  belonging  to 
The  middle  arch  of  the  bridge  here  over  the  Oufe  is  thought  the  diocefe  of  Chefter.  1  he  members  it  fends  to  parlia- 

to  equal  the  Rialto  at  Venice  in  architeiflure,  height,  and  ment  are  30  ;  of  which  two  are  for  the  (hire  and  28  for  the 

breadth,  the  diameter  being  81  feet,  and  the  height  51.  towns. 

Though  this  city  is  60  miles  diftant  from  the  fea,  yet  (hips  New-ToRK,  one  of  the  United  States  of  America,  is 
of  70  tons  burden  come  up  the  river  to  it.  The  town-houfe  bounded  towards  the  fouth-ead  by  the  Atlantic  Ocean  ; 
or  Guild-hall  (lands  upon  the  bridge,  and  is  fuperior  in  all  ead  by  Conne&icut,  Maffachufets,  and  Vermont ;  north  by 
refperits  to  that  of  London.  In  the  Popifh  times  there  were  the  4  yth  degree  of  latitude,  which  divides  it  from  Canada  ; 
nine  abbeys  here,  and  a  vad  number  of  churches  ;  but  of  northwedwardly  by  the  river  Iroquois  or  St  Lawrence,  and 
the  latter  there  are  only  17  now.  The  deeple  of  that  of  the  lakes  Ontario  and  Erie;  fouthvved  and  fouth  by  Penn- 
Allhallows  is  reckoned  the  fined  in  England.  The  arehbi-  fylvania  ar.d  New  Jerfey.  The  whole  date  contains  about 
fhop  has  a  fine  palace  ;  and  the  affembly-room,  defigned  by  44,  00  fquare  miles,  equal  to  28,160,000  acres, 
the  earl  of  Burlington,  is  very  noble.  Here  are  plays,  af-  The  fettlements- already  made  in  this  date  are  chiefly  up- 
femblies,  concerts,  and  the  like  entertainments,  at  fome  on  two  narrow  oblongs,  extending  from  the  city  of  New 
Iioufe  or  other,  almod  every  night  in  the  week.  In  the  Yoik  ead  and  north.  I  he  one  eall  is  Long  I  (land,  which 
old  cadle,  built  originally  by  William  the  Conqueror,  and  is  140  miles  long,  and  narrow,  and  furrounded  by  the  fea. 
repaired  in  1701,  the  aflizes  are  kept.  It  ferves  alio  for  The  one  extending  north  is  about  40  miles  in  breadth,  and. 
the  county-gaol,  which  is  the  neated  and  pleafanted  in  Eng-  bifedled  by  Hudfon’s  river.  And  fuch  is  the  interfedtiou 
land,  with  an  area  larger  than  that  of  the  King’s-bench,  of  the  whole  date  by  the  branches  of  the  Hudfon,  the  De- 
and  it  has  a  handfoine  chapel  in  it,  with  a  good  allowance  for  lawaie,  the  Sufquehannah,  and  other  large  rivers,  that  there 
a  preacher.  This  city  has  long  given  the  title  of  duke  to  are  few  places  throughout  its  whole  extent  which  are  more 
fome  branch  of  the  royal  family]  "  than  15  or  20  miles  from  fome  navigable  dream.  There  are 

The  plenty  and  cheapness  of  provifions  induces  many  per-  few  fifh  in  the  rivers,  but  in  the  brooks  are  plenty  of  trout  ; 
fons  of  iinall  fortune,  or  that  would  live  frugally,  to  take  and  on  the  lakes  yellow  perch,  fun-fi(h,  (almon-trout,  cat- 
up  their  abode  here  ;  and  the  venerable  remains  of  Roman  fifh,  and  a  variety  of  others^ 

antiquities,  and  thofe  of  a  later  date,  as  abbeys,  churches,  The  State,  to.fpeak  generally,  abounds  with  lakes,  fome 
and  cadks,  pioeure  this  city  a  vifit  from  every  curious  tra-  of  fait  and  others  of  irefh  water.  It  is  interfered  by  ridges 
seller.  Many  Roman  altars,  urns,  coins,  inscriptions,  &c.  of  mountains  running  in  a  north-ead.  and  fouth  welt  dim:- 
have  been  found  ;  and  Saxon  coins  are  dill  extant  that  have  tioa.  Beyond  the  Allegany  mountains,  however,  the  conn- 
been  druck  here.  The  members  for  this  city  have  prcce-  '  try  is  a  dead  level,  of  a  fine  rich  foil,  covered,  in  its  natural 
dence  of  all  others,  except  thofe  of  London,  in  the  houfe  of  date,  with  maple,  beach,  birch,  cheiry,  black- walnut,  loculi* 
commons.  A11  infirmary,  alter  the  manner  of  thole  of  Bath,  hickory,  and  fome  mulberry  trees.  On  the  banks  ot  lake 
Bridol,  &c.  bath  been  eredled  in  it  ;  and  a  cotton  manufac-  Erie  are  a  few  chefnut  and  oak  ridges.  Hemlock  fwamps 
ture  edabli (bed  and  brought  to  great  perfection.  Betides  are  interfperfed  thinly  through  the  country.  All  the  creeks 
four  weekly  markets,  it  has  a  great  many  fairs;  one,  in  par-  that  empty  into  lake  Erie  have  falls,  which  afford  many 
ticular,  every  other  Thurfday  for  cattle  and  (keep.  W.  excellent  mill  feats.  Ead.  of  the  Allegany  mountains,  the 
Long.  i.  1.  N.  Lat.  53.  39.  ,  *  country  is  broken  into  hills  with  rich  intervening  valleys. 

YORKSHIRE,  the  larked  county  of  England,  bound-  The  hills  are  clothed  thick  with  timber,  and  when  cleared 
ed  on  the  fouth  by  Derbyfhire,  Nottingham  (hire,  and  Lin-  afford  fine  pafture  ;  the  valleys,  when  cultivated,  produce 
colnffme;  on  the  north  by  Durham  and  Weftmoreland;  on  wheat,  hemp,  flax,  peafe,  grafs,  oats,  Indian  corn.  Of  the 
the  ead  by  the  German  Ocean  ;  and  on  the  wed  by  Lan.  commodities  produced  from  culture,  wheat  is  the  flaple ;  of 
cafhire  and  a  part  of  Chefhire. —  It  is  upwards  of  80  miles  which  immenie  quantities  are.  railed  and  exported.  Indian* 
in  length  from  ead  to  wed,  nearly  as  much  in  breadth,  and  corn  and  peafe  are  likewiie  railed  for  exportation  j  and  rye*, 
about  360  in  circumference,  containing,  in  the  whole,  26  oats,  barley,  &c.  for  home  confumption..  In  foi&e  parts  of 
hundreds  or  wapentakes,  49  market- towns,  5^3  parifhes,  the  State  excellent  dairies  are  kept,  which  furmih  for  the 
-  242  vicarages,  with  many  chapels  of  eafe,  and  2330  villa-  market  butter  and  cheefe. 

ges.  Its  area  is  computed  by  fome  at  4684  fquare  miles.  The  fituation  of  New  York,  with  refpeft  to  foreign  mar¬ 
ly  others  at  3,770,000  acres,  and  its  inhabitants  at  up-  kets,  has  decidedly  the  preference  to  any  other  of  the  Uni- 
wards  of  530,000.  It  is  divided  into  three  parts  or  ridings,  ted  States.  It  has  at  all  ieafons  of  the  year  a  fhort  and  eaiy 
viz.  the  Wed,  Ead,  and  North;  fo  denominated  from  their  accefs  to  the  ocean.  Its  exports  to  the  V\  ed  Indies  are, 
fituation,  in  rdped  of  the  city  of  York.  Each  of  thefe  is  bifeuit,  peafe,  Indian  corn,  apples,  onions,  boards,  daves, 

*  as  large,  if  not  larger,  than  any  ordinary  county.  There  horfes,  fheep,  butter,  cheefe,  pickled  oyders,  beef,  and  pork, 

are  other  divifions,  as  Richmondfhire,  Alkrtonfhire,  How-  But  wheat  is  the  ftapie  commodity  of  the  State,,  of  which ■ 
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n°  than  6)7,700  bufhels  were  exported  in  the  year 
*775>  befidcs  2555*  tons  °f  bread  and  2828  tons  of  flour. 
Infpedtors  of  fioiir  are  appointed  to  prevent  iinpofitions,  and 
to  fee  that  none  is  exported  but  that  which  is  deemed  by 
ihem  merchantable.  Befides  the  above-mentioned  articles, 
-are  exported  flax-feed,  cotton  wool,  farfaparilla,  cofFee,  in- 
di^o,  rice,  pig-iron,  bar-iron,  pot-afli,  pearl-afli,  furs,  deer- 
ilciris,  logwood,  fuftick,  mahogany,  bees  wax,  oil,  Madeira 
wine,  rum,  tar,  pitch,  turpentine,  whale  fins,  fifh,  fugars, 
molaffes,  fait,  tobacco,  lard,  &c.  but  moft  of  thefe  articles 
are  imported  for  re-exportation.  In  the  year  1774,  there 
were  employed,  in  the  trade  of  this  State,  1075  vtffels,  whole 
tonnage  amounted  to  40,812. 

Since  the  revolution  the  literature  of  the  State  has  enga¬ 
ged  the  attention  of  the  legislature.  In  one  of  their  earlieft. 
feflloiis  an  a<ft  pafled,  conflituting  2  r  gentlemen  (of  whom 
the  governor  and  lieutenant-governor  for  the  time  being  are 
members  ex  cfficiis )  a  body  corporate  and  politic,  by  the 
name  and  ftyle  of  The  regents  of  the  univerfity  of  the 
State  or  New  York.”  They  are  intruded  with  the  care  of 
literature  in  general  in  the  State,  and  have  power  to  grant 
charters  of  incorporation  for  erecting  colleges  and  academies 
throughout  the  flate — are  to  vifit  thefe  inllitutions  as  often 
as  they  fhall  think  proper,  and  report  their  date  to  the  le¬ 
gislature  once  a-year.  All  degrees  above  that  of  mafter  of 
arts  are  to  be  conferred  by  the  regents.  A  univerfal  tole¬ 
ration  is  granted  in  religion.  ' 

The  fupreme  legislative  powers  of  the  State  are  veded  in 
two  branches,  a  fenate  and  aflembly.  The  members  of  the 
fenate  are  ele&ed  by  the  freeholders  of  the  State,  who  pof- 
fefs  freehold  edates  to  the  value  of  L.  100  clear  of  debts. 
For  the  purpofe  of  elefting  fenators,  the  State  is  divided 
into  four  great  diftridts,  each  of  which  choofes  a  certain 
number. 

The  aflembly  of  the  State  is  compofed  of  reprefentatives 
from  the  feveral  counties,  chofen  annually  in  May.  Every 
male  inhabitant  of  full  age,  who  has  refided  in  the  State  fix 
months  preceding  the  day  of  election,  and  poflcfiing  a  free- 
*  hold  to  the  value  of  L.  20,  in  the  county  where  he  is  to 
*  give  his  vote  ;  or  has  rented  a  tenement  therein  of  the  year¬ 

ly  value  of  forty  (hillings,  and  has  been  rated  and  adually 
paid  taxes — is  entitled  to  vote  for  reprefentatives  in  aflembly. 
The  number  of  reprefentatives  is  limited  to  300. 

The  fupreme  executive  power  of  the  State  is  veded  in  a 
governor  chofen  once  in  three  years  by  the  freemen  of  the 
State.  The  lieutenant  governor  is,  by  his  office,  prefident 
of  the  fenate  ;  and,  upon  an  equal  divifion  of  voices,  has  a 
cading  vote  ;  but  has  no  voice  on  other  occafions.  The 
governor  has  not  a  feat  in  the  legiflature ;  but  as  a  member 
of  the  council  of  revifion  and  council  of  appointment,  fee 
has  a  vad  influence  in  the  State.  The  council  of  revifion  is 
compofed  of  the  chancellor,  the  judges  of  the  fupreme 
court,  or  any  of  them,  and  the  governor.  In  the  year  1  790 
the  number  of  inhabitants  in  this  State  was  340, 120*  of 
whom  21,324  were  negroes. 

New-T ork ,  a  city  of  North  America,  capital  of  the  State 
of  the  fame  name.  It  is  fituated  at  the  fouth-wed  point  of 
an  ifland,  at  the.  confluence  of  Hudion  and  Eaft  rivers,  and 
is  about  four  miles  in  circumference.  The  fituation  is  both 
healthy  and  pleafant.  Surrounded  on  all  fldes  by  water,  it 
is  refrefhed  by  cool  breezes  in  fummer,  and  the  air  in  win¬ 
ter  is  more  temperate  than  in  other  places  under  the  fame 
parallel.  York  Lfland  is  15  miles  in  length,  and  hardly  one 
in  breadth. .  It  is  joined  to  the  main  by  a  bridge  called 
King’s  Bridge.  1  he  channels  between  Long  and  Staten 
Iflands,  and  between  Long  and  York  Iflands,  are  fo  narrow 

to  occafion  an  imufual  rapidity  of  the  tides,  which  is  in- 
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creafed  by  the  confluence  of  the  waters  of  Hudfon  and  Eaft 
rivers.  This  rapidity,  in  general,  prevents  the  obftrudfion 
of  the  channel  by  ice.  There  is  no  bafon  or  bay  for  the 
reception  of  !hips,  but  the  road  where  they  lie  in  Eaft  river 
is  defended  from  the  violence  of  the  fea  by  the  iflands  which 
interlock  with  each  other  ;  fo  that,  except  that  of  Rhode 
Illand,  the  harbour  of  New  York,  which  admits  fhips  of  anv 
burden,  is  the  beft  of  the  United  States.  The  number  of 
inhabitants  in  1786  was  23,614.  New  York  is  97  miles 
north-eaft  of  Philadelphia.  W.  Long-.  74.  3.  W.  Lat  40 
43- 

YOUNG  (Dr  Edward),  was  the  fon  of  a  clergyman  of 
the  fame  name,  and  was  born  about  the  year  1679.  When 
fufficiently  qualified,  he  was  matriculated  into  All. Souls 
college,  Oxford  ;  and  defigning  to  follow  the  civil  law,  he 
took  a  degree  ip.  that  profeflion.  In  this  fituation  he  wrote 
his  poems  called  The  Lajl  Day,  publifhed  in  1704;  which 
coming  from  a  layman  gave  univerfal  fatisfaftion  :  this  was 
foon  after  followed  by  another,  intitled  The  Force  of  Religion, 
or  V 'anquifhed  Love.  Thefe  produ&ions  gained  him  a  re- 
fpedable  acquaintance  ;  he  was  intimate  with  Addifon,  and 
thus  became  one  of  the  writers  of  the  Spe&ator  :  but  the 
turn  of  his  mind  leading  him  to  the  church,  he  took  orders, 
was  made  one  of  the  king’s  chaplains,  and  obtained  the  li¬ 
ving  of  Welwyn  in  Hartfordfhire,  worth  about  L.  500  per 
annum,  but  he  never  rofe  to  higher  preferment.  For  fome 
years  before  the  death  of  the  late  prince  of  Wales,  Dr 
Young  attended  his  court  pretty  conflantly ;  but  upon  his 
deceafe  all  his  hopes  of  church  preferment  vaniftied  ;  how¬ 
ever,  upon  the  death  of  Dr  Hales,  he  was  taken  into  the 
ferviccof  the  princefs-dowager  of  Wales,  and  fucceeded  him 
as  her  privy  chaplain.  When  pretty  far  advanced  in  life,  he 
married  the  lady  Elizabeth  Lee,  daughter  of  the  late  earl 
of  Litchfield.  This  lady  was  a  widow,  and  had  an  amiable 
fon  and  daughter,  who  both  died  young.  What  he  felt  for 
their  lofs,  as  well  as  for  that  of  his  wife,  is  finely  exprefied 
in  his  Night  Thoughts,  in  which  the  young  lady  is  charac¬ 
terised  under  the  name  of  Narcifla  ;  her  brother  by  that  of 
Philander;  and  his  wife,  though  namelefs,  is  frequently 
mentioned;  and  he  thus,  in  an  apoftrophe  to  death,  deplores 
the  lof3  of  all  the  three. 

Infatiate  areher,  could  not  once  fuffice  ! 

Thy  fhaft  flew  thrice,  and  thrice  my  peace  was  flain. 

And  thrice  ere  thrice  yon  moon  renew’d  her  horn. 

He  wrote  three  tragedies,  The  Revenge,  Buftris ,  and  The 
Brothers.  His  fat  ires,  called  Love  of  Fame  the  univerfal 
Pajfion,  are  by  many  efteemed  his  principal  performance  ; 
though  Swift  (aid  the  poet  fhould  have  been  either  more 
angry  or  more  merry  :  they  have  been  charaderifed  as  a 
ft  ring  of  epigrams  written  on  onefubjedt,  that  tire  the  read¬ 
er  before  he  gets  through  them.  His  Complaint ,  or  Night 
Thoughts ,  exhibit  him  as  a  moral  and  melancholy  poet,  and 
are  efteemed  his  mafterpiece.  They  form  a  fpecies  of  poe¬ 
try  peculiarly  his  own,  and  in  which  he  has  been  unrival¬ 
led  by  all  thofe  who  attempted  to  write  in  this  manner. 
They  were  written  under  the  recent  prefture  of  his  forrow 
for  the  lofs  of  his  wife,  daughter,  and  fon- in  law  ;  they 
are  addteffed  to  Lorenzo,  a  man  of  pleafure  and  the 
world,  and  who,  as  it  is  irtfinuated  by  fome,  is  his  Own 
fon,  but  then  labouring  under  his  father’s  dilpleafure.  As 
a  profe-writer,  he  arraigned  the  prevailing  manners  of  his 
time,  in  a  work  called  The  Centaur  not  Fabulous  ;  and  when 
he  was  above  80  years  of  age,  publifhed  'Conjefturts  on  Origi¬ 
nal  Competition.  He  publifhed  fome  othei  pieces  ;  and  the 
whole  of  his  works  are  colleded  in  4  and  5  vols  1  2mo.  Dr 
Young’s  turn  of  mind  was  naturally  folemn;  and  he  ufually, 

when 
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when  at  home  in  the  country,  fpent  many  hours  of  the  day 
**-*% r* — ^  walking  in  his  own  church-yard  among  the  tombs.  His 
coiivertation,  his  writings,  had  all  a  reference  to  the  life  af¬ 
ter  this  ;  and  this  turti  of  difpofition  mixed  itfelf  even  with 
his  improvements  in  gardening.  He  had,  for  inflancc,  an  al- 
fcove  with  a  bench,  fo  painted  near  his  ho  life,  that  at  a  dif- 
tance  it  looked  as  a  real  one  which  the  fpedlator  was  then 
approaching.  Upon  coming  up  near  it,  however,  the  de¬ 
ception  was  perceived,  and  this  motto  appeared,  Invifibilia  non 
decipiun /,  “  The  things  unfeen  do  not  deceive  us.”  Yet, 
notwithstanding  this  gloominefs  of  temper,  he  was  fond  of 
innocent  fports  and  amufement  ;  he  inftituted  an  affembly 
and  a  bowling-green  in  the  parifh  of  which  he  was  re&or, 
and  often  promoted  the  gaiety  of  the  company  in  perfon. 
His  wit  was  generally  poignant,  and  ever  levelled  at  thofe 
who  tcfliiied  any  contempt  for  decency  and  religion.  His 
epigram,  fpoken  extempore  upon  Voltaire,  is  well  known  ; 
who  happening  in  his  company  to  ridicule  Milton,  and  the 
allegorical  perfonages  of  Death  and  Sin,  Young  thus  ad- 
dreifed  him  : 

Thou  art  fo  witty,  profligate,  and  thin, 

You  feem  a  Milton  with  his  Death  and  Sin. 

One  Sunday  preaching  in  office  at  St  James’s,  he  found, 
that  though  he  itrove  to  make  his  audience  attentive  he 
could  not  prevail.  Upon  which  his  pity  for  their  folly  got 
the  becter  of  all  decorums,  and  he  fat  back  in  the  pulpit 
^and  burit  into  a  flood  of  tears-  Towards  the  latter  part  of 
life  he  knew  his  own  infirmities,  and  tuffered  himfelf  to  be 
in  pupilage  to  his  houfe-keeper  ;  for  he  confidered  that,  at 
a  certain  time  of  life,  the  fecond  childhood  of  age  demand¬ 
ed  its  wonted  protection.  His  fon,  vvhofe  boyifh  follies  were 
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long  obnoxious  to  paternal  feverity,  was  at  laft  forgiven  in  Youtk 
his  will;  and  our  poet  died  regretted  by  all,  having  per-  ^  II 
formed  all  that  man  could  do  to  fill  his  poll  with  dignity. <  ^ .  \j 

His  death  happened  in  17*65. 

YOUTH,  that  (late  of  man  in  which  he  approaches  to¬ 
wards  his  greatefl  perfection  of  body. 

YPRES,  a  lmndfome,  large,  and  populous  town  of  the 
Aullrian  Netherlands,  with  a  biftop’s  fee.  It  has  a  eonfi-  . 
derable  manufactory  in  cloth  and  ferge6,  and  ev^ry  year  in 
Dent  there  is  a  confiderable  fair.  It  is  one  of  the  barrier 
towns,  but  was  befieged  and  taken  by  the  French  in  1744.. 

It  is  feated  on  a  fertile  plain  on  the  river  Ypre,  in  E.  Dong. 

2.  48.  N.  Eat.  50.  51. 

YUCCA,  Adam’s  Needle,  in  botany;  a  genus  of  plants 
of  the  clafs  hexandria  and  order  monogynia .  The  corolla  is 
campanulate  and  patent,  there  is  no  ftyle,  the  capiule  is  tri- 
locular.  There  are  four  fpecies,  none  of  which  are  natives 
of  Britain.  All  of  them  are  exceedingly  curious  in  their 
growth,  and  are  therefore  much  cultivated  in  gardens.  The 
Indians  make  a  kind  of  bread  from  the  roots  of  this 
plant. 

YULE,  Yoot,  or  luf.  See  Iul. 

YUNX,  in  zoology,  a  genus  of  birds  of  the  order  pica . 

The  bill  is  ihort,  roundiih,  and  pointed  ;  the  nofir  ils  con¬ 
cave  and  naked ;  the  tongue  very  long  and  cylindrical ; 
there  are  two  fore  and  two  hind  claws.  There  is  only  one 
fpecies,  the  torquilla ,  wry -neck,  which  is  a  native  of  Europe, 

Alia,  and  Africa,  and  is  often  teen  in  Britain.  It  is  afh- 
colonred  above,  with  light  black  and  brown  flrokes.  Be¬ 
neath  light  brown,  with  black  fpots.  Pail  afh-colour,  with 
four  black  bars.  Weight  oz.  Irides  hazel.  Length  7 
inches.  Migrates. 
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*7  or  z»r^ie  24th  and  laft  letter,  and  the  19th  confonant 
Zaara.  of  our  alphabet  ;  the  found  of  which  is  formed  by  a 

■— v~*  motion  of  the  tongue  from  the  palate  downwards  and  up¬ 
wards  to  it  again,  with  a  (hutting  and  opening  of  the  teeth 
at  the  fame  time.  This  letter  has  been  reputed  a  double 
confonant,  having  the  found  ds ;  but  fome  think  with  very 
little  reafon  :  and,  as  if  we  thought  otherwife,  we  often 
double  it,  as  in  puzzle,  muzzle ,  &c.  Among  the  ancients, 
Z  was  a  numeral  letter,  fignifying  2000  ;  and  with  a  dafh 
added  a-top,  Z  fignified  2000  times  2000,  or  4,000,000. 

In  abbreviations  this  letter  formerly  flood  as  a  mark  for 
fevcral  forts  of  weights;  fometimes  it  fignified  an  ounce  and 
a  half ;  and  very  frequently  it  flood  for  half  an  ounce; 
fometimes  for  the  eighth  part  of  an  ounce,  or  a  dram  Troy 
Weight ;  and  it  has  in  earlier  times  been  ufed  to  exprefs  the 
third  part  of  an  ounce  or  eight  fcruples.  ZZ  were  ufed  by 
fome  of  the  ancient  phyiicians  to  exprefs  myrrh,  and  at  pre¬ 
sent  they  are  often  ufed  to  fignify  zinziber  or  ginger. 

Z  AARA,  ZAPAIA,  SAHARA,  or  the  Defert ,  a  vail  coun¬ 
try  of  Africa,  bounded  on  the  north  by  Barbary,  on  the 
call  by  Fezzan  and  Cafhna,  on  the  fouth  by  Tombu&oo, 
and  on  the  weft  by  the  Atlantic  Ocean.  Zaava  contains  a 
variety  of  wandering  nations,  all  proceeding  from  Arabs, 
Moors,  and  fugitive  Portuguefe,  who  took  refuge  there 
when  the  family  of  the  Sherifs  made  themfelves  mailers  of 
the  three  kingdoms  of  Barb  ary.  All  tbefe  people  bear  in¬ 
discriminately  the  names  of  Nars ,  Moors>  or  Arabs*  They 
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are  fubdivided  into  various  nations,  of  which  the  moil  con-  Zaars, 
fiderable  are  the  Mongearts,  Trafars,  and  Bracnars.  The  Zabulou. 
Mongearts  lead  a  wandering  life,  and  lire  chiefly  on  the 
milk  of  their  flocks,  with  a  little  barley-meal,  and  fome 
dates.  The  poorer  fort  go  naked,  except  the  females,  who 
commonly  wrap  a  clout  about  their  middle,  and  wear  a  kind 
of  bonnet  on  their  head  ;  but  the  wealthier  fort  have  a  kind 
of  looTe  gown,  made  of  blue  callicoe,  with  large  fleeves,  that 
is  brought  them  from  Negro-land.  When  they  move  from 
One  place  to  another  for  frefh  paflure,  water,  or  prey,  moil 
of  them  ride  on  camels,  which  have  generally  a  fort  of  fad- 
dle  between  the  bunch  and  the  neck,  with  a  ilring  or  ilrap 
run  through  their  nodiils,  which  ferves  for  a  bridle ;  and 
inflead  of  fpuis  they  ufe  a  fharp  bodkin.  Their  tents  or 
huts  are  covered  with  a  coarfe  fluff,  made  of  camel’s  hair, 
and  a  kind  of  wool  or  mofs  that  grows  on  the  palm  tree*. 

Thefe  Arabs  live  here  under  the  government  of  their  fheika 
or  che)ks;  as  in  Arabia,  Egypt,  and  other  places.  The 
other  two  tribes  are  rather  more  civilifed.  They  are  all 
Mahometans. 

ZA13ULON  (anc.  geOg.),  one  of  the  twelve  tribes; 
bounded  on  the  north  by  the  tribes  of  After  and  Naph- 
thali;  on  thceafl  by  the  fea  of  Galilee;  on  the  fouth  by  the 
tribe  of  IfTachar  or  the  brook  Cifon,  which  ran  between 
both;  on  the  wefl  by  the  Mediterranean  ;  fo  that  it  touched 
two  feas,  or  was  bimarous. 

Zabulon  (anc.  geog.),  a  very  flrong  town  in  the  tribe 
6  B  of 
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Sacyn thus  of  that  name,  on  the  Mediterranean,  firnamed  of  men,  near 
II  Ftolemais :  its  vicinity  to  which  makes  it  probable  that  k 
t,Za  eucus,  was  alf0  Chabulon,  unlefs  either  name  is  a  faulty  reading  in 
Jofephus ;  diftant  about  60  ftadia  from  Ftolemais. 

ZACYNTHUS  (anc.  geog.),  an  iflancl  to  the  fouth  of 
Ceplialenia  60  ftadia,  but  nearer  to  Peloponnefus,  in  the  I- 
onian  Sea,  formerly  fnbjedl  to  Ulyffes,  in  compafs  above 
360  fladia,  woody  and  fruitful,  with  a  confiderahle  cogno- 
minal  town  and  a  port.  The  ifland  lies  over  againft  Elis, 
having  a  colony  of  Achaeaus  from  Peloponnefus,  over- againft 
the  Corinthian  Gulf.  Both  ifland  and  town  are  now  called 
Zante . 

ZAFFRE,  is  the  oxvd  of  cobalt,  employed  for  painting 
pottery  ware  and  porcelain  of  a  blue  colour.  The  method 
of  preparing  it  is  as  follows  :  The  cobalt  taken  out  of  the 
mine  is  broken  with  hammers  into  pieces  about  the  fize  of 
an  hen’s  egg  ;  and  the  ftony  involucrum,  with  fuch  other 
heterogeneous  matters  as  are  d i ft ingui {liable  by  the  eye,  are 
Magellan's  feparated  as  much  as  poflible.  The  chofen  mineral  is  then 
Cronjicdt's  pounded  in  {lamping  mills,  and  fifted  through  brafs  wire 
Mineralogy.  j;eveg>  The  lighter  parts  are  wafhed  off  by  water,  and  it  is 
afterwards  put  into  a  large  flat-bottomed  arched  furnace,  re¬ 
sembling  a  baking  oven,  where  the  flame  of  the  wood  rever¬ 
berates  upon  the  ore ;  which  is  occafionally  ftirred  and 
turned  with  long  handled  iron  hooks  or  rakes ;  and  the 
procefs  is  continued  till  it  ceafes  to  emit  any  fumes.  The 
*  ©ven  or  furnace  is  terminated  by  a  long  horizontal  gallery, 

which  ferves  for  a  chimney  ;  in  which  the  arfenic,  naturally 
mixed  with  the  ore,  fublimes.  If  the  ore  contains  a  little 
bifmuth,  as  this  femimetal  is  very  funble,  it  is  colle&ed  at  the 
bottom  of  the  furnace.  The  cobalt  remains  in  the  Hate  of  a 
dark  grey  oxyd,  and  is  called  xajfre.  One  hundred  pounds  of 
the  cobalt  ore  lofe  20  and  even  30  per  cent .  during  this  ope¬ 
ration,  which  is  continued  4  or  even  9  hours, .  according  to 
the  quality  of  the  ore.  The  roafted  ore  being  taken  out 
from  the  furnace,  fuch  parts  as  are  concreted  into  lumps 
are  pounded  and  fifted  afrefh.  Zaffre,  in  commerce,  is 
never  pure,  being  mixed  with  two  or  rather  three  parts  of 
powdered  flints.  A  proper  quantity  of  the  beft.  fort  of 
thefe,  after  being  ignited  in  a  furnace,  are  thrown  into  wa¬ 
ter  to  render  them  friable,  and  more  eafdy  reduced  to  pow¬ 
der ;  which,  being  fifted,  is  mixed  with  the  zaffre,  accord¬ 
ing  to  the  before-mentioned  dofe  ;  and  the  mixture,  is  put 
into  calks,  after  being  moiftened  with  water.  This  oxyd, 
fufed  with  three  parts  of  fand  and  one  of  pot-afh,  foims  a 
blue  glafs ;  which,  when  pounded,  fifted,  and  afterwards 
gronnd  in  mills,  included  in  large  cafks,  forms  /malt. 

The  blue  of  zaffre  is  the  mod  foil’d  and  fixed  of  all  the 
colours  that  can  be  employed  in  vitrification.  It  fuffers  no 
change  from  the  moft  violent  fire.  It  is  fuccefsfully  em¬ 
ployed  to  give  fhades  of  blue  to  enamels,  and  to  the  cryftal- 
glaffes  made  in  imitation  of  fome  opaque  and  tranfparent 
precious  Hones,  as  the  lapis  lazuli,  the  turquois,  the  fap- 
pliire,  and  others  of  this  kind. 

ZALEUCUS,  a  famous  legiflator  of  the  Locrians,  and 
the  difciple  of  Pythagoras,  flourifhed  500  years  B.  C.  He 
made  a  law,  by  which  be  punifhed  adulterers  with  the  lofs 
of  both  their  eyes ;  and  his  for.  offending,  was  not  abfolved 
from  this  pnnifhment:  yet,  to  fhow  the  father  as  well  as  the 
juft,  lawgiver,  he  put  out  his  own  right,  and  his  fon’s  left 
eye.  This  example  of  juftice  and  feverity  made  fo  ftrong 
an  imprefilon  on  the  minds  of  his  fubje&s,  that  no  inftance 
was  found  of  the  commiffion  of  that  vice  during  the  reign 
of  that  legiflator.  It  is  added,  that  Zakucus  forbad  any 
wine  being  given  to  the  Tick  on  pain  of  death,  unlefs  it  was 
preferred  by  the  phyficians;  and  that  he  was  fo  jealous  ©f 
his  laws,  that  he  ordered,  that  whoever  was  defirons  of 
changing  them,  {hould  be  obliged;  when  he  made  the  pro** 


pofal,  to  have  a  cord  about  his  neck,  in  order  that  he  might  Zama. 
be  immediately  firangled,  if  thofe  alterations  were  efteemed 
no  better  than  the  laws  already  eftablifhed.  Diodorus  Si¬ 
culus  attributes  the  fame  thing  to  Charondas  legiflator  of 
the  Sybarites. 

ZAMA  (anc.  geog.),  a  town  of  Chamane,  a  drftrid  of 
Cappadocia,  of  unknown  fituation. — Another  Zama,  of  * 
Mefopotamia,  on  the  Saocoras,  to  the  fouth  of  Nifibis— A 
third,  of  Nnmidia,  diftant  five  days  journey"  to  the  weft  of 
Carthage :  it  was  the  other  royal  refidence  of  the  kings  of 
Nnmidia,  hence  called  Z>ama  "Regia.  It  flood  in  a  plain  j 
was  ftronger  by  art  than  nature  ;  richly  fupplied  with  every 
neceflarv ;  and  abounding  in  men,  and  every  weapon  both 
of  defence  and  annoyance. 

The  laft  of  thefe  13  remarkable  for  the  decifive  battle 
fought  between  the  two  greateft  commanders  in  the  world, 
Hannibal  the  Carthaginian  and  Scipio  Africanus.  Of  this 
engagement, the  moft  important  perhaps  that  ever  was  fought, 

Mr  Hooke  gives  us  the  following  account. 

“  Scipio  drew  up,  his  army  after  the  Roman  manner,  ex¬ 
cept  that  he  placed  the  cohorts  of  the  Principes  diredlly  be¬ 
hind  thofe  of  the  Haftati,  fo  as  to  leave  fufficient  fpace  for 
the  enemy’s  elephants  to  pafa  through  from  front  to  rear. 

C.  Lselius  was  polled  on  the  left  wing  with  the  Italian  horfe, 
and  Mafiniffa  with  his  Numidians  on  the  right.  The  in¬ 
tervals  of  the  firft  line  Scipio  filled  up  with  his  Velites,  or 
light-armed  troops,  ordering  them,  upon  a  fignal  given,  to 
begin  the  battle  ;  and  in  cafe  they  were  repulfed,  or  broke 
by  the  elephants, to  run  back  through  the  lanes  before  men¬ 
tioned,  and  continue  on  their  flight  till  they  were  got  be¬ 
hind  the  Triarii.  Thofe  that  were  wounded,  or  in  danger 
of  being  overtaken,  were  to  turn  off  to  the  right  and  left 
through  .the  fpaces  between  the  lines,  and  that  way  efcape 
to  the  rear. 

“  The  army  thus  drawn  up,  Scipio  went  from  rank  to 
rank,  urging  his  foldiers  to  confider  the  confequences  of  a 
defeat  and  the  rewards  of  victory :  on  the  one  hand,  cer-  x 
tain  death  or  llavery  (for  they  had  no  town,  in  Africa  ftrong 
enough  to  protect  them)  ;  on  the  other,  not  only  a  lafting 
fuperiority  over  Carthage,  but  the  empire  of  the  reft  of  the 
world.  I 

Hannibal  ranged  all  his  elephants,  to  the  number  of 
above  80,  in  one  front.  Behind  thefe  he  placed  his  merce¬ 
naries,  confifting  of  12,000  men,  Ligurians,  Gauls,  Balearcs,  . 
and  Mauritanians. 

«  The  new  levies  of  Carthaginians  and  other  Africans*, 
together  with  4000  Macedonians,  under  a  general  named 
Sopater ,  c’ompofed  the  iecond  line.  And  in  the  rear  of  all,, 
at  the  diftance  of  about  a  furlong,  he  pofted  his  Italian 
troops,  in  whom  he  chiefly  confided.  The  Carthaginian 
horfe  formed  his  right  wing,  the  Numidians  his  left. 

«  He  ordered  their  feveral  leaders  to  exhort  their  troops* 
not  to  be  difeouraged  by  their  own  weaknefs,  but  to  place 
the  hope  of  vi&ory  in  him  and  his  Italian  army  ;  and  parti¬ 
cularly  dire&ed  the  captains  of  the  Catthaginians  to  repre* 
fent  to  them  what  would  be  the  fate  of  their  wives  and  chil¬ 
dren  if  the  event  of  this  battle  fhould  not  prove  fuccefsfuL 
The  general  himfelf,  walking  through  the  ranks  of  his  Ita* 
lian  troops,  called  upon  them  to  be  mindful  of  the  1 7  cam¬ 
paigns  in  which  they  had  been  fellow-foldiers  with  him ;  and 
of  that  conftant  feries  of  vi&ories  by  which  they  had  extin* 
guiflied  in  the  Romans  all  hope  of  ever  being  conquerors. 

He  urged  them  to  remember,  above  all,  the  battles  o!  Tre- 
bia,  Thraf)  menus,  and  Cannae  ;  with  any  of  which  the  ap¬ 
proaching  battle  was  in  no  wife  to  be  compared,  either 
with  refpe&  to  the  bravery  or  the  number  of  the  enemy. 

*  The  Romans  were  yet  unioiled,  and  in  the  height  of  their 
ftrength,  when  you  firft  met  them  in  the  field ,  neverthelcf* 
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you  vanqtiifined  them.  The  foldiers  -  — 

ther  the  children  of  the  vanquifhed,  or  the  remains  of  thole 
whom  you  have  often  put  to  flight  in  Italy.  Maintain 
therefore  your  general's  glory  and  your  own,  and  eftabhfh 
to  youri elves  the  name  of  invincible,  by  which  you  are  be¬ 
come  famous  throughout  the  world.’  .  . 

<<  When  the  Numidians  of  the  two  armies  had  fkirmuh- 
ed  a  while,  Hannibal  ordered  the  managers  of  the  elephants 
to  diive  them  upon  the  enemy.  Some  of  the  oeafts,  fright¬ 
ened  at  the  noife  of  the  trumpets  and  other  inftrnments 
of  war  which  founded  on  all  Tides,  immediately  ran  back 
amorigft  the  Numidians  of  the  Carthaginian  left  wing,  and 
put  them  into  confuhon  ;  which  Mafiniffa  taking  advantage 
of,  entirely  routed  them.  Great  deftruflion  was  made  of 
the  Vvlites  by  the  reft  of  the  elephants,  till  thefe  alfo  being 
terrified,  foxne  of  them  ran  through  the  void  fpaces  of  the 
Roman  army  which  Scipio  had  left  for  that  purpofe;  others 
falling  in  among  the  cavalry  of  the  enemy’s  right  wing,  gave 
Laelius  the  fame  opportunity  againft  the  Carthaginian  horfe^ 
as  had  been  given  to  Mafiniffa  againft  the  Numidian,  and  of 
•which  the  Roman  did  net  fail  to  make  the  fame  ufe.  Af¬ 
ter  this  the  infantry  of  the  forereoft  lines  joined  battle. 
Hannibal’s  mercenaries  had  the  advantage  in  the  beginning 
of  the  conflift  ;  but  the  Roman  Haftati,  followed  and  en- 
coin  aged  by  the  Frincipes,  who  exhorted  them  to  fight 
man  full  y,  and  (bowed  themfelves  ready  to  affiit  them,  brave¬ 
ly  fuflained  the  attack,  and  at  length  gained  ground  upon 
the  enemy.  The  meicenaries  not  being  feafonably  fupport- 
ed  by  their  fecond  line,  and  therefore  thinking  themfelves 
betrayed,  they  in  their  retreat  fell  furioufly  upon  the  Afri¬ 
cans  j  fo  that  thefe,  the  Haftati  coming  up,  were  obliged  to 
fight  for  fome  time  both  againft  their  own  mercenaries  and 
the  enemy.  .When  the  two  Carthaginian  lines  had  ceafec! 
their  mutual  rage,  they  joined  their  flrength  ;  and  though 
but  a  mere  throng  of  men,  broke  the  Haftati :  but 
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now  ’before  us  are  ci-  meturo,  having  performed  every  thing  in  the  engagement  Zanguelm 
which  could  be  expedled  fiom  a  great  general.  His  army  Zaute. 
(fays  Polybius)  could  not  have  been  more  fkilfully  drawn  ^ — y  — J 
up.  For  as  the  order  of  the  Roman  battalions  makes  it 
extremely  difficult  to  break  them,  the  Carthaginian  wifely 
placed  his  elephants  in  the  front,  that  they  might  put  the 
enemy  in  coufuiion  before  the  armies  fhould  engage.  In 
his  fir  ft  line  he  placed  the  mercenaries  ;  men  bold  and  ac¬ 
tive,  but  not  well  difciplined,  that  by  their  impetuofity  he 
might  give  a  check  to  the  ardour  of  the  Romans.  The 
Africans  and  Carthaginians,  whole  courage  he  doubted, 
he  polled  in  the  middle  between  the  mercenaries  and  hia 
Italian  foldiers,  that  they  might  be  forced  to  fight,  oir  at 
lcaft  that  the  Romans,  by  flaughtering  them,  might  fatigue 
themfelves  and  blunt  their  weapons.  Laft  of  all,  he  drew 
up  the  troops  he  had  dilciplined  himfelf,  and  in  who  in  he 
chiefly  confided,  at  a  good  diftauce  irom  the  fecond  line, 
that  the  might  not  be  broken  by  the  route  of  the  Africans 
and  mercenaries,  and  kept  them  in  referve  for  a  vigorous  at¬ 
tack  upon  a  tired  and  weakened  enemy.” 

ZANGUEBAR,  a  country  in  Africa,  lying  on  the 
eaflern  coaft,  between  three  degrees  of  north  latitude,  and 
18  fouth.  It  includes  feveral  petty  kingdoms,  in  which 
the  Portuguefe  have  various  fettlements.  The  inhabitants, 
except  thole  converted  by  the  Portuguefe,  are  all  Mahome¬ 
tans  or  idolaters  ;  and  the  latter  much  the  more  numerous. 

The  names  of  the  principal  territories  are  Momhaza ,  La - 
mow,  Melinda ,  Qulola,  and  Mofambique .  The  Portuguefe 
have  built  feveral  forts  in  Mombaza  and  Mofambique,  and 
have  fettled  feveral  colonies  there.  They  trade  with  the 
negroes  for  flaves,  ivory,  gold,  oftrich  feathers,  wax,  and 
drugs.  The  produ&ions  are  much  the  fame  as  in  other 
parts  of  Africa  between  the  tropics. 

ZANONIA,  in  botany  ;  the  name  of  a  genus  of  plants 
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then  the  Piincipes  advancing  to  the  affiftance  of  the  latter, 
reltored  the  battle  ;  and  moll  of  the  Africans  and  mercena- 
lies  were  here  cut  off.  Hannibal  did  not  advance  to  their 
relief,  the  Roman  Triarii  not  having  yet  engaged,  and  the 
Pi  incipes  being  Hill  in  good  order ;  and  left  the  routed  A- 
fricans  and  mercenaries  fhould  break  the  ranks  of  his  Italian 
foldiers,  he  commanded  thefe  to  prefent  their  fptais  at  thole 
■who  fled  to  them  for  protection,  which  obliged  the  runa¬ 
ways  to  move  off  to  the  light  and  left. 

<4  The  ground  over  which  the  Romans  muft  march  be¬ 
fore  they  could  attack  Hannibal  being  fire  wed  with  heaps 
of  dead  bodies  and  weapons,  and  being  fllppery  with  blood, 
Scipio  feared  that  the  order  of  his  battalions  would  be 
broke,  fhould  he  pafs  it  haftily.  To  avoid  this  miichief,  he 
commanded  the  Haftati  to  give  over  the  purfuit,  and  halt 
where  they  were,  oppofite  to  the  enemy’s  centre  :  after 
which,  having  fent  all  his  wounded  to  the  rear,  he  advanced 
leifurely  with  the  Piincipes  and  Triarii,  and  placed  them 
on  the  wings  of  the  Haftati.  Then  followed  a  (harp  en¬ 
gagement,  m  which  vi&ory  was  long  and  eagerly  difputed. 
It  would  Teem  that  the  Romans,  though  iuperior  in  num¬ 
ber,  were  once  upon  the  point  of  lofing  the  day  ;  for  Poly¬ 
bius  tells  us,  that  Mafiniffa  and  Radius  came  very  feafon¬ 
ably,  and  a3  if  fent  from  heaven,  to  their  affiftance.  T  hefe 
generals  being  returned  from  the  purfuit  of  the  cavalry,  fell 
(uddenly  upon  the  rear  of  Hannibal’s  men,  moil  of  whom 
were  cut  off  in  their  ranks;  and  of  thofe  that  fled,  very 
kw  efcaped  the  horte,  the  country  all  around  being  a 
plain. 

“  There  died  of  the  Carthaginians  in  the  fight  above 
20,000,  and  ahnofl  the  like  number  weie  taken  prifoners. 
The  lofs  on  the  fide  of  the  Romans  amounted  to  about 
2000  men,  Hannibal  efcaped  with  a  few  horfe  to  A  dm* 


of  the  order  diacia,  elafs  penlandrla.  The  charafters  are 
thefe  :  it  produces  feparate  male  and  female  flowers  ;  in  the 
male  flower  the  cup  is  a  perianthiiim,  compofed  of  three 
leaves  of  an  oval  figure,  expanding  every  way,  and  fhorter 
than  the  flower;  the  flower  is  monopetalous,  but  divided 
into  five  fegments,  and  lias  an  open  mouth  ;  the  fcgmentB 
are  jagged,  and  are  equal  in  fize,  and  bend  backwards  ;  the 
ftamiua  are  five  filaments  of  the  length  of  die  cup,  {landing 
open  at  their  ends,  and  terminated  by  fimple  apices  ;  the  fe¬ 
male  flowers  grow  on  feparate  plants,  and  have  the  cup  and 
flower  the  fame  as  in  the  male,  only  that  the  cup  ftands 
upon  the  germen  of  the  piftil ;  this  germen  is  oblong,  and 
from  it  are  propagated  three  reflex  conic  flyles  ;  the  ftig- 
mata  are  bifid  and  curled  ;  the  fruit  is  a  long  and  very  large 
berry,  truncated  at  the  end,  and  very  fmall  at  the  bafe  ;  it 
contains  three  cells,  and  has  a  curled  future  near  the  apex  ; 
the  feeds  are  two  ;  they  are  of  an  oblong  figure,  and  flat. 
There  is  one  fpeeies,  the  h  di  a. 

ZANTE,  an  ifland  of  the  Mediterranean,  near  the  coaft 
of  theMorea,  ig  miles  louth  eaftof  the  ifland  of  Cephatonia, 
belonging  to  the  Venetians.  It  is  about  24  miles  in  length 
and  1 2  in  breadth,  and  very  pleafant  and  fertile ;  but  its 
principal  riches  confiil  in  currants,  with  which  it  greatly 
abounds.  They  are  cultivated  in  a  very  large  plain,  under 
the  fhelter  of  mountains  on  the  fhoie  of  this  ifland  ;  for 
which  reafon  the  fun  has  greater  power  to  bring  them  to 
perfect  maturity.  The  town  called  Zante  may  contain  near 
20,000  inhabitants;  the  whole  ifland  contains  about  40,000. 
The  houfes  are  low,  on  account  of  the  frequent  earthquakes, 
for  fcarce  a  year  pafles  without  one  ;  however,  they  do  no 
great  damage.  The  natives  fpeak  both  Greek  and  Italian, 
There  are  very  few  Roman  Catholics  among  them  ;  blit 
they  have  a  bifhop  as  well  as  the  Greeks.  Phis  place  has 
no  fortifications,  but  there  is  a  fortreis  upon  an  eminence 
6  B  2  planted 
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planted  with  cannon.  In  one  part  of  this  ifland  Is  a  place 
which  {hakes  when  trod  upon  like  a  quagmire  ;  and  a  fpring 
Zea.  which  throws  out  a  great  deal  of  bitumen,  efpecially  at  the 
— Y time  of  an  earthquake.  It  ferves  infiead  of  pitch  to  pay 
the  bottoms  of  the  (hips,  and  about  ico  barrels  in  a  year 
are  ufed  for  this  purpofe.  There  are  about  50  villages  in 
the  ifland ;  but  no  other  large  town  befide  Zante.  It  is 
feated  on  the  eaftern  fide  of  the  ifland,  and  has  a  good  har¬ 
bour.  The  Englilh  and  Dutch  have  dach  a  fadlory  and 
conful  here.  E.  Long.  21.  3.  N.  Lat,  37.  53. 

ZANTHOXYLUM,  the  toothach-tree,  in  botany  ; 
a  genus  of  plants  of  the  clafs  of  dicecta ,  and  order  of  pen- 
tandria ;  and  in  the  natural  fyftem  arranged  under  the  46th 
order,  Hederacc*.  The  talyx  is  quinquepartite ;  there  is 
no  corolla  ;  the  female  flower  has  five  piilils  and  as  many 
monofpermous  capfuks.  There  are  two  fpecies,  the  clava 
hercultty  and  the  trifuliaium  ;  neither  of  which  are  natives 
of  Britain. 

ZAPATA,  a  kind  of  fcaft  or  ceremony  held  in  Italy, 
in  the  courts  of  certain  princes,  on  St  Nicholas’s  day-; 
wherein  people  hide  prefents  in  the  fhoes  or  flippers  of 
thofe  they  would  do  honour  to,  in  fuch  a  manner  as  may 
furprife  them  on  the  morrow  when  they  come  to  drefs ; 
being  done  in  imitation  of  the  pra&ice  of  St  Nicholas,  who 
ufed  in  the  night-time  to  throw  purfes  of  money  in  at  the 
windows  to  marry  poor  maids  withal. 

ZEA,  I  ndian  Corn,  in  botany;  a  genus  of  plants  of 
the  clafs  monceciay  order  triandria.  The  male-flowers  are 
placed  on  dillinfl  fpikes  ;  the  calyx  is  a  biflorous,  beardlefs 
glume;  the  corolla  a  beardlefs  glume  ;  the  female  calyx  is 
a  bivalve  glume,  as  is  the  corolla.  There  is  one  filiform, 
pendulous  ftyle  ;  the  feeds  are  folitary  and  buried  in  an 
oblong  receptacle.  There  is  only  one  fpecies,  the  Mays , 
maize.  The  Indians  in  New  England,  and  many  other 
parts  of  America,  had  no  other  vegetable  but  maize  or  In¬ 
dian  corn  for  making  their  bread.  They  call  it  weachin  ; 
and  in  the  United  States  of  America  there  is  much  of  the 
bread  of  the  country  made  of  this  grain,  not  of  the  Eu- 
Topean  corn.  In  Italy  and  Germany  alfo  there  is  a  fpecies 
of  maize  which  is  the  food  of  the  poor  inhabitants. 

The  ear  of  the  maize  yields  a  much  greater  quantity  of 
grain  than  any  of  our  corn  ears.  There  are  commonly 
about  eight  rows  of  grain  in  the  ear,  often  more,  if  the 
ground  be  good.  Each  of  thefe  rows  contains  at  lealt  30 
grains,  and  each  of  thefe  gives  much  more  flour  than  a 
grain  of  any  of  our  corn.  The  grains  are  ufually  either 
white  or  yellowilh;  but  fometimes  they  are  red,  bluifh,  green- 
ifh,  or  olive-coloured,  and  fometimes  ftriped  and  variega¬ 
ted.  This  fort  of  grain,  though  fo  efTentially  neceflary  to 
the  natives  of  the  place,  is  yet  liable  to  many  accidents. 
It  does  notripen  till  the  end  of  September;  fo  that  the 
rains  often  fall  heavy  upon  it  while  ori  the  ftalk,  and  the 
birds  in  general  peck  it  when  it  is  foft  and  unripe.  Na¬ 
ture  has,  to  delend  it  from  thefe  accidents,  covered  it  with 
a  thick  huflt,  which  keeps  off  flight  rains  very  well;  but 
the  birds,  if  not  frighted  away,  often  eat  through  it,  and 
devour  great  quantity  of  the  grain. 

There  are  three  or  four  varieties  of  maize  in  different 
parts  of  America.  That  of  Virginia  is  very  tall  and  robuft, 
growing  to  feven  or  eight  feet  high  ;  that  of  New  England 
is  fhorter  and  lower.  Arid  the  Indians  farther  up  in  the 
country  have  a  yet  f mailer  kind  in  common  ufe.  The 
llaik  of  the  maize  is  joined  like  the  fugar-cane ;  it  is  very 
foft  and  juicy,  and  the  juice  is  fo  fweet  and  faccharine,  that 
a  fyrup,  as  fweet  as  that  of  fugar,  has  been  often  made  of  it ; 
and  things  fweetened  with  it  have  been  found  not  diftin- 
guilhabk  from  thofe  done  with  fugar.  It  has  not  been 
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tried  yet  whether  it  will  cryflallize  into  fugar ;  but  in  all 
probability  it  will. 

.llie  Americans  plant  this  corn  any  time  from  the  be¬ 
ginning  of  March  to  the  beginning  of  June  ;  but  the  belt 
feafon  is  the  middle  of  April.  The  favage  Indians,  who 
knew  nothing  of  our  account  of  months,  ufed  to  guide 
themfelves  in  the  feed-time  of  this  ufeful  plant  by  the  bud¬ 
ding  of  fomc  particular  trees  of  that  country,  and  by  the 
coming  up  of  a  fort  of  fifh  into  their  livers  which  they  call 
the  aloofe.  Thefe  things  were  both  fo  regular,  that  they 
were  in  no  danger  of  miflaking  the  time* 

I  he  manner  of  planting  maize  is  in  rows,  at  equal  dif- 
tances,  every  way  about  five  or  fix  feet.  They  open  the 
earth  with  a  hoe,  taking  away  the  furface  to  three  or  four 
inches  deep,  and  of  the  breadth  of  the  hoe;  they  then  throw 
in  a  bttle  of  the  finer  earth,  fo  as  to  leave  the  hoe  four 
inches  deep  or  thereabouts,  and  in  each  of  thefe  holes  they 
p  ace  four  or  five  grains  at  a  little  di fiance  from  one  ano¬ 
ther.  If  two  or  three  of  thefe  grow  up,  it  is  very  well 5 
lome  of  them  are  ufually  deftroyed  either  by  the  birds  or 
other  animals. 

When  the  young  plants  appear,  they  hoe  up  the  weeds 
from  time  to  time;  arid  when  the  ftalk.  gathers  fome  ftrength, 
they  raife  the  earth  a  little  about  it,  and  continue  this  at 
every  hoeing^  till  it  begins  to  put  forth  the  ears  ;  then  they 
enlarge  the  hill  of  earth,  round  the  root,  to  the  fize  of  a 
hop-hill,  and  after  this  they  leave  it  till  the  time  of  harvefl, 
without  any  farther  care.  When  they  gather  the  ears,  they 
either  immediately  ftrip  off  the  coin,  or  elfe  hang  up  the 
ears,  tied  in  traces  at  diflances  from  one  another;  for  if 
they  are  laid  near  together,  they  will  heat  and  rot  or  elfe 
fprout  and  grow  ;  but  kept  cool  and  feparate,  they  will  re¬ 
main  good  all  the  winter.  The  beft  method  is  to  threfh 
out  the  corn  as  foon  as  the  harveft  is  over,  to  dry  it  well 
on  mats  in  the  fun,  and  then  lay  it  up  in  holes  of  the 
ground,  well  lined  with  mats,  grafs,  or  the  like,  and  after¬ 
wards  covered  at  top  with  more  earth.  The  mod  careful 
among  the  Indians  ufe  this  method,  and  this  fort  of  fubter- 
ranean  granaiy  always  proves  good. 

^  this  plant  among  the  Indians  are  very  many, 

I  he  great  article  is  the  making  their  bread  of  it ;  but  be- 
fides  this,  the  ftalks,  when  cut  up  before  they  are  too  much 
dried,  are  an  excellent  winter  food  for  cattle;  but  they 
ufually  ^  leave  them  on  the  ground  for  the  cattle  to  feed 
on.  The  hulks  about  the  ear  are  ufually  feparated  from 
the  reft,  and  make  a  particular  fort  of  fodder,  not  inferior 
to  our  hay.  The  Indian  women  have  a  way  of  flitting  them 
into  narrow  parts,  and  they  then  weave  them  artificially 
into  bafkets  and  many  otjier  toys.  The  original  way  cf 
eating  the  grain  among  the  Indians  was  this  :  they  boiled 
it  whole  in  water  till  it  fwelled  and  became  tender,  and  then 
they  fed  on  it  either  alone  or  eat  it  with  their  filh  and  ve- 
nifon  inllead  of  bread.  After  this,  they  found  the  way  of 
boiling  it  into  a  fort  of  pudding,  after  bruifing  it  in  a  mor¬ 
tar  ;  but  the  way  ©f  reducing  it  to  flour  is*  the  beft  of  all* 
They  do  this  by  parching  it  carefully  in  the  fire,  without 
burning,  and  then  beating  it  in  mortars  and  fifting  it.  This 
flour  they  lay  up  in  bags  as  their  cor.ftant  provifion,  and 
take  it  out  with, them  when  they  go  to  war,  eating  it  either 
dry  or  with  water.  The  Englifh  have  contrived,  by  mix¬ 
ing  it  into  a  ftilf  pafte,  either  by  itfelf  or  with  rye  or 
wheat-meal,  fermenting  it  with  leaven  or  yeaft,  and  baking 
it  in  a  hot  oven,  to  make  good  bread  of  it.  They  have 
likewife  found  out  a  method  of  making  good  beer,  cither 
of  the  bread  or  by  malting  the  grain, 

ZEAL,  pafiionate  ardour  for  any  perfon  or  caufe.  It  1*3 
molt  frequently  ufed  to  denote  a  itrong  and  warm  attach¬ 
ment 
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Zealand  ment  to  the  diftingirifhing  do&rines  or  worfhlp  of  fome  par¬ 
ticular  fed  of  Chriftians,  Thus  we  fay,  a  zealous  Ca/vinif, 

}  Armenian,  or  Paptft  ;  though  we  may  likewife  with  the  great- 
efl  propriety  fay  of  an  upright  and  benevolent  man,  that  he 
is  zealous  of  good  works, 

ZE ALAND,  the  chief  of  the  Danifh  iflands,  is  fituated 
at  the  entrance  of  the  Baltic  Sen,  bounded  by  the  Schag- 
geirac  Sea  on  the  north  ;  by  the  Sound,  which  feparates  it 
irOm  Schonen,  on  the  eaft ;  by  the  Baltic  Sea  on  the  fouth; 
and  by  the  {trait  called  the  Great  Belt,  which  feparates  it 
from  the  ifland  of  Funen,  on  the  weft  ;  being  of  a  round 
figure,  near  200  miles  in  circumference  :  the  chief  town  is 
Copenhagen. 

Zealand,  is  alfo  a  province  of  the  United  Netherlands, 
confuting  of  eight  iflands,  which  lie  in  the  mouth  of  the 
river  Scheld,  bounded  by  the  province  of  Holland,  from 
which  they  are  feparated  by  a  narrow  channel  on  the  north; 
by  Brabant  on  the  eaft ;  by  Flanders,  from  which  they  are 
feparated  by  one  of  the  branches  of  the  Scheld,  on  the 
fouth  ;  and  by  the  German  Ocean  on  the  weft. 

New  Zealand,  a  country  of  Afia,  in  the  South  Pacific 
Ocean,  firft  difcovered  by  Tafman,  the  Dutch  navigator, 
in  the  year  1642,  who  gave  it  the  name  of  Staten  Land , 
though  it  has  been  generally  diftingufthed  in  our  maps  and 
charts  by  the  name  of  New  Zealand ,  and  was  fuppofed  to 
be  part  of  a  fouthern  continent :  but  it  is  now  known,  from 
the  late  ffifcoveries  of  Captain  Cook  who  failed  round  it, 
to  confift  of  two  large  iflands,  divided  from  each  other  by 
a  ftrait  four  or  five  leagues  broad.  They  are  fituated  be¬ 
tween  the  latitudes  ol  34  ane*  4^  degrees  fouth,  and  be¬ 
tween  the  longitudes  of  166  and  180  degrees  eaft  from 
Greenwich.  One  of  thefe  iflands  is  for  the  moft  part 
mountainous,  rather  barren,  and  but  thinly  inhabited  ;  but 
the  other  is  much  more  fertile,  and  of  a  better  appearance. 
In  the  opinion  of  Sir  Jofeph  Banks  and  Dr  Solander, 
every  kind  of  European  fruits,  grain,  and  plants,  would 
flourifh  here  in  the  utmoft  luxuriance.  From  the  vegeta¬ 
bles  found  here,  it  is  fuppofed  that  the  winters  are  milder 
than  thofe  in  England,  and  the  fummers  not  hotter,  though 
more  equally  warm  ;  fo  that  it  13  imagined,  that  if  this 
country  were  fettled  by  people  from  Europe,  they  would, 
with  moderate  induftry,  be  foon  fupplied,  not  only  with 
the  neceffaries,  but  the  luxuries  of  life,  in  great  abundance. 
Here  are  forefts  of  vaft  extent,  filled  with  very  large  tim¬ 
ber  trees ;  and  near  40O  plants  were  found  here  that  had 
not  been  defcribed  by  the  naturaiifts.  The  inhabitants  of 
New  Zealand  are  flout  and  robuft,  and  equal  in  ihture  to 
the  largeft  Europeans.  Their  colour  in  general  is  brown, 
but  in  few  deeper  than  that  of  the  Spaniard  who  has  been 
expofed  to  the  fun,  and  in  many  not  fo  deep  j  and  both 
{exes  have  good  features.  Tlieir  drefs  is.  very  uncouth, 
and  they  mark  their  bodies  in  a  manner  fimilar  to  the  inha¬ 
bitants  of  Otahcite,  and  which  is  called  tattowing .  Tlieir 
principal  weapons  are  lances,  darts,  and  a  kind  of  battle- 
axes  ;  and  they  have  generally  ftiown  themfelves  very  lioftile 
to  the  Europeans  who  have  vifited  them.  - 

ZEALOTS,  an  ancient  fed  of  the  Jews,  fo  called  from 
their  pretended  zeal  for  God’s  law  and  the  honour  of  re¬ 
ligion. 

ZEBRA,  in  zoology.  See  Equus. 

ZEBU,  in  zoology  ;  a  name  given  by  M.  de  BufFon  to 
the  bos  indicus  of  Linnaeus.  See  Bos,  vi. 

ZECIIARI  AH,  a  canonical  book  of  the  Old  Teftament. 
See  Scripture,  t»°  80. 

ZECHIN,  or  Zecchino.  See  Sequin, 

ZEDOARY,  in  the  materia  medica.  See  KjempferiA. 
ZELL,  a  city  of  Germany  in  the  circle  of  Lower  Sa- 
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xony,  capital  of  the  duchies  of  Zell  and  Lunenburg,  fituated 
at  the  confluence  of  the  rivers  Aller  and  Fuhfe,  30  miles 
north  of  Hanover,  and  40  fouth  of  Lunenburg,  E.  Long.  ^ 
10.  12.  N.  Lat  52.49. 

ZEMBIjA  Nova,  a  very  large  ifland,  lying  in  the 
Northern  Ocean,  to  the  north  of  Ruffin,  from  which  it  is 
feparated  by  the  ftrait  of  Waigate.  It  has  no  inhabitants 
except  wild  beafts,  particularly  white  foxes  and  bears.  In 
1595  a  Dutch  veflel  was  caft  away  orv  the  coaft,  and  the 
{hip’s  company  were  obliged  to  winter  here  ;  but  they  did 
not  fee  the  fun  from  the  fourth  of  November  to  the  begin¬ 
ning  of  February,  and  had  great  difficulty  to  keep  tliemfeivea 
from  being  frozen  to  death. 

ZEMINDAIL  See  Hindostan,  Vol.  VIII.  page 
585. 

ZEND,  or  Zendavesta,  a  book  aferibed  to  Zoroafter, 
and  containing  his  pretended  revelations ;  which  the  ancient 
Magicians  and  modem  Perfees,  called  alfo  Gaurs ,  obferve  and 
reverence  in  the  fame  manner  as  the  Chriftians  do  the 
Bible,  and  the  Mahometan**  the  Koran,  making  it  the  foie 
rule  both  of  their  taith  and  manners*  The  woru,  it  Isfaid, 
originally  fignifies  any  inftrument  for  kindling  fire,  and  is  ap¬ 
plied  to  this  book  to  denote  its  aptitude  for  kindling  the 
flame  of  religion  in  the  hearts  of  thofe  who  read  ic. 

The  Zend  contains  a  reformed  fyftem  of  Magianifm  ; 
teaching  that  there  is  a  Supreme  Being,  eternal,  lelf*exift- 
ent,  and  independent,  who  created  both  light  and  darknefs, 
out  of  which  he  made  all  other  things  ;  that  thefe  are  in  a 
ftate  of  conflict,  which  will  continue  till  the  end  of  the 
world  ;  that  then  there  (hall  be  a  general  reiurre&ion  and 
judgment;  and  that  juft  retribution  fha.ll  be  rendered  unto 


Zembls. 
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men  according  to  their  works ;  that  the  angel  oi  darknefs 
with  his  followers  ftiall  be  configned  to  a  place  of  everlafting 
darknefs  and  punishment,  and  the  angel  of  light  with  his 
difciples  introduced  into  a  ftate  of  everlafting  light  andhap- 
pinels  ;  after  which  light  and  darknels  fhall  no  more  interfere 
with  each  other.  The  Zend  alfo  enjoins  the  conftant  main¬ 
tenance  of  facred  fires  and  fire-temples  for  religious  worfhip; 
the  diftindlion  of  clean  and  unclean  beaft.3 ;  the  payment  ef 
tithes  to  priefts,  which  are  to-be  of  one  family  ox  tribe  ;  a 
multitude  of  walkings  and  purifications,  refembling  thofe  of 
the  Jewifh  law  ;  and  a  variety  of  rules  and  exhortations  for 
the  exercife  of  benevolence  and  charity. 

I11  this  book  there  are  many  pafiages  evidently  taken  out 
of  the  Scriptures  of  the  Old  Teftament,  particularly  out  of 
the  Pfalms  of  David  :  The  author  reprefents  Adam  and  Eve 
as  the  firft  parents  of  all  mankind,  gives  in  fubftance  the 
fame  account  of  the  creation  and  deluge  with  Mofcs,  differ¬ 
ing  indeed  with  regard  to  the  former,  by  converting  the  fix 
days  of  the  Mofaic  account  into  fix  times,  comprehending 
in  the  whole  365  days;  and  fpeaks  alfo  of  Abraham,  Jo¬ 
feph,  Mofcs,  and  Solomon.  Moreover,  Dr  Baumgarten 
afferts,  that  this  work  contains  dodlrines,  opinions,  and  fa£ls, 
actually  borrowed  from  the  Jew3,  Chriftians,  and  Mahome- 
whence,  and  from  other  circuxiftances,  he  concludes 


tans : 


that  both  the  luftory  and  writings  of  this  prophet  were  pro¬ 
bably  invented  in  the  later  ages,  when  the  fire-worfhippera 
under  the  Mahometan  government  thought  fit  to  vindicate 
their  religion  from  the  fufpicion  of  idolatry. 

At  whatever  period  the  Zend  may  have  been  written, 
we  are  affured  by  Dr  Hyde  that  it  is  in  the  pure  old  ^Per- 
fi an  language,  and  in  the  character  called  Peplavi,  Some 
parts  of  it  contain  the  original  text,  and  others  Zoroafter’s 
fecond  thoughts  fubjoined,  for  explaining  more,  fully  his  • 
doctrine.  Thefe  were  occafioned  by  the  oppofition  of  ad- 
verfaritr,  and  unforeieen  circumftances  which  occurred  du¬ 
ring  the  fabrication  of  the  impefture.  About  30*0  years 
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JRer.'xt'h,  ago,  when  the  oldPerfian  language  had  become  antiquated  and 
,  Ze:m‘  little  underflood,  one  of  the  deilonrs  or  high-priefls  among 
the  Perfees  compofed  the  Sadda ,  which  is  a  compendium  in 
the  vulgar  6r  modern  Perfic  tongue,  of  thofe  parts  of  theZend 
that  relate  to  religion,  or  a  kind  of  code  of  canons  and  pre¬ 
cepts,  drawn  from  the  theological  writings  of  Zoroatter, 
ferving  as  an  authoritative  rule  of  faith  and  pra&fce  for  his 
followers.  This  Sadda  is  written  in  a  low  kind  of  Perfic 
verfe,  and,  as  Dr  Hyde  informs  us,  it  is  bonorum  &  malo - 
rum  farrago,  having  many  good  and  pious  things,  and  others 
very  fuperftitious  and  trifling.  See  Per  sees  and  Zoroas¬ 
ter. 

ZENIT  PI,  in  aftronomy,  the  vertical  point,  or  a  point 
in  the  heavens  diredlly  over  our  heads. 

Zeno  e  leates,  an  eminent  Grecian  philofopher,  was 
born  at  Elea  about  904  years  before  Chrift.  He  was  a 
zealous  friend  of  civil  liberty,  and  is  celebrated  for  his  cou¬ 
rageous  and  fuccefsful  oppofition  to  tyrants  ;  but  the  ificon- 
fulency  of  the  (lories  related  by  different  writers  concerning 
Etfclfs  him  in  a  great  meafure  deftroys  their  credit.  He  chofe  to 
refide  in  his  fmall  native  city  of  Elea  rather  than  at  Athens, 

1  pecaufe  it  afforded  freer  fcope  to  his  independent  and  gene¬ 

rous  fpirit,  which  could  not  eafily  fubmit  to  the  reftraints 
of  authority.  It  is  related,  that  he  vindicated  the  warmth 
with  which  he  relented  reproach,  by  faying,  “  If  I  were 
indifferent  to  cenfurc,  I  fhould  alfo  be  indifferent  to  praife.” 
The  invention  of  the  dialectic  art  has  been  improperly 
afcribed  to  Zeno  ;  but  there  can  be  no  doubt  that  this  phi¬ 
lofopher,  and  other  metaphyfical  difputants  in  the  Eleatic 
fed,  employed  much  ingenuity  and  fubtlety  in  exhibiting 
examples  of  mofl  of  the  logical  arts,  which  were  afterwards 
reduced  to  rule  by  Ariftotle  and  others. 

According  to  Ariftotle,  he  taught,  that  nothing  can  be 
produced  either  from  that  which  is  (imilar  or  diftimilar;  that 
there  is  only  one  being,  God;  who  is  eternal,  homogene¬ 
ous,  and  fpherical,  neither  finite  nor  infinite,  neither  quief- 
cent.  nor  moveable  ;  that  there  are  many  worlds ;  that  there 
is  in  nature  no  vacuum  ;  that  all  bodies  are  compofed  of 
four  elements,  heat  and  moifture,  cold  and  drynefs  ;  and  that 
the  body  of  man  is  from  tire  earth,  and  his  foul  an  equal 
mixture  of  thefe  four  elements.  He  argued  with  great  fub¬ 
tlety  again fl  the  poffibility  of  motion.  If  Seneca’s  account 
of  this  philofopher  defer ves  credit,  he  reached  the  higheft 
point  of  fcepticifm,  and  denied  the  real  exigence  of  external 
obje&s.  The  truth  is,  that  after  all  that  has  been  advanced 
by  different  writers,  it  is  impoflible  to  determine  whether 
Zeno  uhderilood  the  term  One,  metaphyfically,  logically,  or 
phy  fically  ;  or  whether  he  admitted  or  denied  a  nature  pro¬ 
perly  divine.  .  , 

Zeko,  the  founder  of  the  fed. of  the  Stoics,,  was  bom 
*  about  300  years  before  Chrift,  at  Citium  in  the  ifland  of 
Cyprus.  This  place  having  been  originally  peopled  by  a 
colony  of  Phoenicians,  Zeno  is  fometimes  called  a  Phoeni¬ 
cian.  PI  is  father  was  by  profeflion  a  merchant,  but  difco- 

vering  in  the  youth  a  fbrong  propenfity  towards  learning, 
he  early  devoted  him  to  philofophy.  In  his  mercantile  ca¬ 
pacity  he  had  frequent  occafion  to  vifit  Athens,  where  he 
purchafed  for  li is  fon  feveral  of  the  waitings  of  the  moll  emi¬ 
nent  Socratic  philofophers.  Thefe  he  read  with  great  avidity ; 
and  when  he  was  about  30  years  of  aye,  he  determined  to  take 
a  voyage  to  a  city  which  was  fo  celebrated  both  as  a  mart  of 
trade  and  of  fcience.  If  it  be  true,  as  fome  writers  relate, 
that  he  brought  with  him  a  valuable  cargo  of  Phoenician 
purple,  which  was  loll  by  fhipwreck  upon  the  coafl  of  Pi- 
*eu?,  this  circnmftance  will  account  for  the  facility  with 
which  he  at  hr  ft  attached  himfelf  to  a  fed  whole  leading  prin¬ 
ciple  was  the  contempt  of  riches.  Upon. his  firft  arrival  in  A- 
thcris,  going  accidentally  into  the  fhop  of  a  bookfeller,  he 


took  up  a  volume  of  the  Commentaries  of  Xenophon  ;  and  Zeno, 
after  reading  a  few  pafiages,  was  fo  much  delighted  with 
the  work,  and  formed  fo  high  an  idea  of  the  author,  that 
he  a  Deed  the  bookfeller  where  he  might  meet  with  fuch  men. 

Crates  the  Cynic  philofopher  happening  at  that  inftant  to 
be  palling  by,  the  bookfeller  pointed  to  him,  and  faid,  “  Fol¬ 
low  that  man.”  Zeno  attended  upon  the  inftrudions  of 
Crates,  and  was  fo  well  plealed  with  his  dodrine  that  he 
became  one  of  his  difciples.  But  though  he  admired  the 
general  principles  of  the  Cynic  fchool,  he  could  not  eafily 
reconcile  himfelf  to  their  peculiar  manners.  Befides,  his 
inquffitive  turn  of  mind  would  not  allow  him  to  adopt  that 
indifference  to  every  fcientific  enquiry  which  was  one  of  the 
charaderiflic  diftindions  of  the  fed.  He  therefore  attended 
upon  other  mailers,  who  profeffed  to  inftrud  their  difciples 
in  the  nature  and  caufes  of  things.  When  Crates,  difplea- 
fed  at  his  following  other  philofophers,  attempted  to  drag 
him  by  force  out  of  the  fchool  of  Stilpo,  Zeno  faid  to  him, 

4t  You  may  feize  my  body,  but  Stilpo  has  laid  hold  of  my 
mind.”  After  continuing  to  attend  upon  the  ledures  of 
Stilpo  feveral  years,  he  palled  over  to  other  fehools,  parti¬ 
cularly  to  thofe  of  Xenocrates  and  Diodorus  Cronus.  By  the 
latter  he  was  inllruded  in  dialedics.  He  was  fo  much  de¬ 
lighted  with  this  branch  of  (lady,  that  he  prefented  to  his 
nmfter  a  large  pecuniary  gratuity,  in  return  for  his  free  com¬ 
munication  of  fome  of  his  ingenious  fubtleties.  At  laft,  af¬ 
ter  attending  almoft  every  other  matter,  he  offered  himfelf 
as  a  difciple  of  Polemo.  This  philofopher  appears  to  have 
been  aware,  that  Zeno’s  intention  in  thus  removing  from 
one  fchool  to  another,  was  to  colled  materials  from  vari¬ 
ous  quarters  for  a  new  fyflem  of  his  own  ;  for,  when  he 
came  into  Polemo ’s  fchool,  he  faid  to  him,  “  I  am  no  ftran- 
ger,  Zeno,  to  your  Phoenician  arts  ;  I  perceive  that  your 
defign  is  to  creep  flyiy  into  my  garden,  and  fteal  away  my 
fruit.”  Polemo  was  not  miftaken  in  his  opinion.  Having 
made  himfelf  mafter  of  the  tenets  of  others,  Zeno  determi¬ 
ned  to  become  the  founder  of  a  new  fed.  The  place  which 
he  made  choice  of  for  his  fchool  was  a  public  portico, 
adorned  with  the  pidures  of  Polygnotus,  and  other  eminent 
painters.  It  was  the  moft  famous  portico  in  Athens,  and 
called,  by  way  of  eminence,  «  the  Porch.”  It  was 

from  this  circumftance  that  the  followers  of  Zeno  were  called 
Stoics, 

In  his  perfon  Zeno  was  tall  and  (lender  ;  his  afped  was 
fevere,  and  his  brow  contraded.  1  His  conflitution  was 
feeble,  but  he  preferved  his  health  by  great  abftemiouf- 
nefs.  The  fupplies  of  his  table  confided  of  figs,  bread,  and 
honey  ;  notwithrtandirig  which,  he  was  frequently  honoured 
with  the  company  of  great  men.  In  public  company,  to 
avoid  every  appearance  of  an  affiiming  temper,  he  commonly 
took  the  'loweft  place,  indeed  fo  great  was  his  modefty, 
that  he  feldom  chofe  to  mingle  with  a  crowd,  or  wifhed  for 
the  company  of  more  than  two  or  ihree  fiiends  at  once. 

He  paid  more  attention  to  neatnefs  and  decorum  in  external 
appearance  than  the  Cynic  philoiophers.  In'  his  drefs  in¬ 
deed  he  was  plain,  and  in  all  his  expences  frugal ;  but  this 
is  not  to  be  imputed  to  avarice,  but  a  contempt  of  external 
magnificence.  He  fhowed  as  much  refped  to  the  poor  as 
to  the  rich  ;  and  converfed  freely  with  perforis  of  the  meaneft 
occupations.  He  had  only,  one  fervant,  or,  according  to 
Seneca,  none. 

Zeno  lived  to  the  extreme  age  of  98  ;  and  at  laft,  in  con¬ 
fluence  of  an  . accident,  voluntarily  put  an  end  to  his  life. 

As  he  was  walking  out  of  his  fchool  lie  fell  clown,  and  in 
the  fall  broke  one  of  his  fingers  ;  upon  which  he  was  fo  af- 
fe£ed  with  a  confcioufnefs  of  infiimity,  that,  finking  the 
earth,  he  faid,  “  Why  am  I  thus  impoi  tuned  ?  I  obey  thy 
fummons and  immediately  went  home  and  ftrangled  him- 
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2eno  felf.  He  died  in  the  firft  year  of  the  129th  Olympiad. 

||  The  Athenians,  at  the  requeft  of  Antigonus,  ere£ted  a  mo- 
uument  to  his  memory  in  the  Ceramicum. 

\Ve  ought  not  to  confound  the  two  Zenos  already  men¬ 
tioned  with 

Zeno,  a  celebrated  Epicurean  philofopher,  born  at  Si- 
don,  who  had  Cicero  and  Pomponius  Atticus  for  his  difei- 
pies,  and  who  wrote  a  book  agair.ft  the  mathematics,  which, 
as  well  as  that  of  Poffidonius’s  refutation  of  it,  is  loll ;  nor 
with  federal  other  Zenos  mentioned  inhiftory. 

ZENO  B I  A,  queen  of  Palmyra.  See  Palmyra. 

ZEOLITE.  Sec  Clay,  Vol.  V.  page  49.  and  Mine¬ 
ralogy,  Vol.  XII.  page  88. 

ZEPHANIAH,  a  canonical  book  of  the  Old  Tefta- 
jnent.  See  Scripture,  n°  79. 

ZEPP1YR,  the  IV ks r- Wind,  or  that  which  blows  from 
the  caidimd  point  of  the  horizon  oppofite  to  the  eafl. 

ZEPPIYRUS,  one  of  the  Pagan  deities,  was  reprefent- 
ed  as  the  fon  of  Aurora,  and  the  lover  of  the  nymph  Cldo- 
ris,  according  to  the  Greeks,  or  of  Flora  according  to  the 
Romans  ;  and  as  prefidtng  over  the  growth  of  fruits  and 
flowers.  He  is  deleribed  as  giving  a  refrefhing  coolnefs  to 
the  air  by  his  foft  and  agreeable  breath,  and  as  moderating 
the  heat  of  fummer  by  fanning  the  air  with  his  filken  wings. 
He  is  depi&ured  under  the  form  of  a  youth,  with  a  very 
tender  air,  with  wings  refembling  thofe  of  the  butterfly, 
and  with  his  head  crowned  with  a  variety  of  flowers.  As 
the  poets  of  Greece  and  Rome  lived  in  a  warm  climate, 
they  are  lavifh  in  their  praife  of  this  beneficent  deity,  and 
under  his  name  deferibe  the  pleafure  and  advantage  they  re¬ 
ceived  from  the  weflern  breezes. 

ZERDA.  See  Can  is,  Sp.  xiv. 

ZERTA,  the  Zerte,  a  fifh  caught  in  the  rivers  of  Ita¬ 
ly  and  fome  other  places,  of  the  figure  of  the  chub,  and 
called  by  authors  capita  anadromus ,  and  the  Hike.  It  feldom 
grows  to  more  than  two  pounds  weight,  and  at  times  lives 
in  rivers,  at  times  in  the  fea  ;  and  is  efleemed  a  very  well 
tailed  fifh,  efpeciaily  a  little  before  the  feafon  of  its  fpawn- 
ing.  The  zerte  is  that  fpecies  of  cyprinus  deferibed  by 
Gefner  and  others  under  the  name  ef  capita  anadromus. 

ZEST,  the  woody  thick  fkin  quartering  the  kernel  of  a 
walnut ;  preferibed  by  fome  phyficians,  when  dried  and  taken 
with  white-wine,  as  a  remedy  againil  the  gravel. 

Zeft  is  alio  ufed  for  a  chip  of  orange  or  lemon  peel ;  fuch 
as  is  ufually  fqueezed  into  ale,  wine,  &c.  to  give  it  a  flavour; 
©r  the  fine  oil  which  fpurts  out  of  that  peel  on  fquee- 
xing  it. 

•  ZEUGMA,  a  figure  in  grammar,  whereby  an  adje&ive 
©r  verb  which  agrees  with  a  nearer  word,  is  alfo,  by  way  of 
fupplement,  referred  to  another  more  remote. 

ZEUS,  in  ichthyology,  a  genus  of  fifhes  of  the  order  of 
thoracic i.  The  head  is  compreffed,  and  declines,  the  up¬ 
per  lip  being  vaulted  over  by  a  tranfverfe  membrane  ;  the 
tongue  is  fubulated ;  there  are  feven  rays  in  the  gill  mem¬ 
brane  ;  and  the  body  is  comprefTed. — The  fpecies  are  eight; 
©f  which  the  moft  remarkable  is  the  fiber  or  dorse .  It  is 
©f  a  hideous  form,  its  body  is  oval,  arid  greatly  compreffed 
on  the  fides  ;  the  head  large  ;  the  fnout  vaflly  proje&ing ; 
the  mouth  very  wide  ;  the  teeth  very  fimall ;  the  eyes  great, 
the  irides  yellow  ;  the  lateral  line  oddly  dill  or  ted,  finking  at 
each  end,  and  riling  near  the  back  in  the  middle  ;  beneath 
it  on  eaoh  fide  is  a  round  black  fpot.  T  he  tail  is  round  at 
the  end,  and  confifls  of  15  yellow  rays.  I  he  colour  of  the 
fides  is  olive,  varied  with  light  blue  and  white,  and  while  li¬ 
ving  is  very  refplendent,  and  as  if  gilt ;  for  which  reafon  it 
is  called  the  doree .  The  largeft  fifh  we  have  heard  of  weigh¬ 
ed  1*2  pounds.  B  , 

Superflition  hath  made  the  doree  rival  to  the  haddock. 


for  the  honour  of  having  been  the  fifh  out  of  whole  mouth  Z^ux^v 
St  Peter  took  the  tribute-money,  leaving  on  its  fides  thofe 
incontcftible  proofs  of  the  identity  of  the  fifh,  the  marks  of 
his  finger  and  thumb.  It  is  rather  difficult  at  this  time  to 
determine  on  which  part  to  decide  the  difpute  ;  for  the  do¬ 
ree  likewife  afferts  an  origin  of  its  fpots  of  a  fimilar  na¬ 
ture,  but  of  a  later  date  than  the  former.  St  Chriilo- 
pher,  in  wading  through  an  arm  of  the  fra,  having  caught 
.a  fifh  of  this  kind  en  pajfant ,  as  an  eternal  memorial  of  the 
fadl,  left  the  imprefiions  on  its  fides  to  be  tnmfmitted  to  all 
poftevity.  In  our  own  country  it  was  very  long  before  this 
fifh  attra&ed  our  notice,  at  leafi  a$  ao  edible  one.  We  are 
indebted  to  the  late  Mr  Qmn  for  adding  a  mod  delicious 
fifh  to  our  table,  who,  overcoming  all  the  vulgar  prejudices 
on  account  of  its  deformity,  has  effectually  ellablifhed  its  re¬ 
putation.  This  fifh  was  fuppofed  to  be  found  only  in  the 
fouthern  feas  of  this  kingdom,  but  it  has  been  difeovered  like¬ 
wife  on  the  codi  of  A  nglefey.  Thofe  of  the  greateii  fize 
are  taken  in  the  Bay  of  Bifcay,  off  the  French  coafts  ;  they 
are  alfo  very  common  in  the  Mediterranean  :  Ovid  muff 
therefore  have  flyled  it  rarus  filer ,  on  account  of  its  excel¬ 
lency,  not  its  fcarcity. 

ZEUXIS,  a  celebrated  painter  of  antiquity,  flourifhed 
about  400  years  befoie  Chriit.  pie  was  born  at  Plcraclea ; 
but  as  there  have  been  many  cities  of  that  name,  it  cannot 
be  certainly  determined  which  of  them  had  the  honour  of 
his  birth.  Some  learned  men,  however,  conje&ure,  that  it 
was  the  Heracka  near  Crotona  in  Italy.  He  carried  paint¬ 
ing  to  a  much  higher  degree  of  perfe&ion  than  Apoliodo- 
rus  had  left  it ;  difeovered  the  art  of  properly  difpofing.  of' 
lights  and  ihades,  and  particularly  excelled  in  colouring. 

He  amafled  imrncnfe  riches;  and  then  refolved  to  fell  no 
more  of  hia  pictures,  but  gave  them  away  ;  faying  very 
frankly,  “  That  he  could  not  fet  a  price  on  them  equal  to- 
their  value.”  Before  this  time  he  made  people  pay  for  fee¬ 
ing  them  ;  and  nobody  was  admitted  to  fee- his  Helena  with¬ 
out  ready  money,  which  occafioned  the  wags  calling  his 
pi&ure  Helen  the  Courtezan.  It  is  not  known  whether  this 
Helen  of  Zeuxis  was  the  fame  with  that  which  was  at 
Rome  in  Pliny's  time,  or  that  which  he  painted  for  the  in¬ 
habitants  of  Crotona  to  be  hung  up  in  the  temple  of  Juno  : 
this  laft  he  painted  from  five  beautiful  girls  of  that  city, 
copying  from  each  her  greateii  excellencies.  Pliny  obferves, 
that  this  admirable  painter,  deputing  for  the  prize  of  paint¬ 
ing  with  Parrhafius,  painted  fome  grapes  fo  naturally,  that 
the  birds  flew  down  to  peck  them.  Parrhafius,  on  the 
other  hand,  painted  a  curtain  fo  very  artfully,  that  Zeuxis, 
miftakingit  for  a  real  one  that  hid  his  rival’s  work,  ordered 
the  curtain  to  be  drawn  afide,  to  fliow  what  Parrhafius  had 
done;  but  having  found  his  miffake,  he  ing.enuoufly  cou- 
feffed  hi  in  felt  vanquished*  fiuce  he  had  only  impofed  upon 
birds,  while  Parrhafius  had  deceived  even  a  mailer  of  the 
art.  Another  time  he  painted  a  boy  loaded  with  grapes  ; 
when  the  birds  alfo  flew  to  this  pi&ure,  at  which  he  was 
vexed  ;  and  confeffed,  that  this  work  was  not  fufificiently 
finifhed,  fince  had  he  painted  the  boy  as  perfeftly  as  the 
grapes,  the  birds  would  have  been  afraid  of  him.  Arche- 
laus,  king  of  Macedon,  made  ufe  of  Zeuxis' &  pencil  for  the 
embellifhment  of  his  palace.  Cue  of  this  painter’s  finelt 
pieces  was  a  Plercules  ftrangling  fome  ferpents  in  his  cradle* 
in  the  prefence  of  his  affrighted  mother  :  but  he  him  (elf 
-  chiefly  efleemed  his  Athlcta,  or  Champion,  under  which  he. 
placed  a  Greek  verfe  that  afterwards  became  very  famous, 
and  in  which  he  fays,  “  That  it  was  eafier  to  criticife  than 
to  imitate  the  pidlure.”  He  made  a  prefent  of  his  Alcme- 
na  to  the  Agngentines.  Zeuxis  did  not  value  himfelf  on> 
fpeedily  finifhiug  his  piAures  ;  but  knowing  that  Agathar- 
cluis  gloried  in  his  being  able  to  paint  with  eafs  and  in  ai 
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*  little  time,  he  laid,  “  That  for  his  part  he,  on  the  contrary, 
gloried  in  his  ilownefs ;  and  if  he  was  long  in  painting,  it 
_  was  becaufe  he  painted  for  eternity.”  Verrius  Flaccus  fays, 
that  Zeuxis  having  painted  an  old  woman,  he  laughed  fo 
•very  heartily  at  the  fight  of  this  picture,  that  he  died  :  but 
-as  no  other  of  the  ancients  have  mentioned  th  13  particular, 
there  is  the  greateft  reafon  to  believe  it  fabulous.  Carlo 
Dati  has  compofed  in  Italian  the  Life  of  Zeuxis,  with. thofe 
of  Parrhaflus,  Apelles,  and  Protcgene9.  This  woik  was 
printed  at  Florence  in  1667. 

ZICLAG,  or  Ziklag  (anc.  geog.),  a  town  of  the  tribe 
•of  Simeon,  on  the  borders  of  the  Philiftines  (  Jofhua  xv.  and 
*xix.),  but  in  the  hands  of  the  Philiftines  till  Davids  time 
{ 1  Sam.  xxvii.  and  xxx.) 

ZI\fB,  in  natural  hiftory.  Sec  Ethiopia,  n°  it. 

ZIMENT- water,  Copper-water,  in  natural  hiftory, 
-the  name  by  which  fome  have  called  water  found  in  places 
where  there  arc  copper-mines,  and  lightly  impregnated  with 
particles  of  that  metal. 

The  raoft  famous  fpring  of  this  kind  is  about  a  mile  di- 
-ftant  from  Newfol  in  Hungary,  in  the  great  copper- mine 
called  by  the  Germans  herrn  grundt .  The  water  in  this 
mine  is  found  at  different  depths,  and  is  received  into  ba- 
fons,  for  the  purpofe  of  feparating  the  copper  from  it :  in 
fome  of  thefe  it  is  much  more  fated  with  this  metal  than  in 
others,  and  will  make  the  fuppofed  clunge  of  iron  into  that 
metal  much  fooner.  The  mod  common  pieces  of  iron  ufed 
-in  the  experiments  are  liorfe-fhoe*,  nails,  and  the  like  ;  and 
they  are  found  very  little  altered  in  fliape,  after  the  opera¬ 
tion,  except  that  their  furfaces  are  more  raifed.  The  water 
appears  greeaffh  in  the  bafon,  where  it  Hands;  but  if  a 
glafs  of  it  be  taken  up,  it  looka  clear  as  cryflal :  it  ha3  no 
•fmeil,  but  a  ftrong  vitriolic  aflringent  tafte,  infomuch  that 
the  lips  and  tongue  are  bliftered  and  fcorched  upon  tailing 
rit. 

ZIN  (anc.  geog.),  a  wildernefs  encempaffing  Idumea, 
at  lead  on  the  fouth  and  weft,  as  far  as  Palestine  or  Canaan  ; 
'but  according  to  Wells,  on  the  eaft  of  Edom,  to  the  north 
of  Ezion-gabcr. 

ZINC,  a  femimetal.  For  a  defeription  of  the  ores  of 
this  metal,  the  method  of  extrading  it  from  thefe  ores,  and 
for  its  properties,  fee  Calamine;  Chemisty-/W<w;  Mine- 
ralogy,  Vol.  XII.  page  128;  Metallurgy,  Part  II. 
fed.  xii. 

Zinc,  beftdes  its  medical  qualities  (for  which  fee  Phar- 
m  a c y •index ) ,  is  of  great  ufe  in  the  arts  :  united  with  copper 
in  different  proportions,  it  forms  brafs  and  pinchbeck  ;  and 
united  with  tin,  it  forms  a  kind  of  pewter. 

Brafs  is  formed  by  mixing  two  parts  cf  copper  with  one 
of  zinc  ;  pinchbeck  by  mixing  three  or  four  parts  of  copper 
to  one  of  zinc:  when  the  metals  are  mixed  in  equal  quantities 
they  form  a  very  exad  imitation  of  gold.  Its  inflammable 
property  renders  zinc  a  ufefnl  ingredient  in  fire- works. 

It  has  been  propoled  to  fubftitme  this  femimetal  inftead 
of  tin  in  the  lining  of  copper  veffels ;  the  latter  being  thought 
infufficient  to  prevent  the  dangerous  effeds  of  the  cooper. 
Mr  Malouin,  who  has  made  luany  experiments  on  the  lining 
of  veffels  in  this  manner,  afferts  that  it  fpreade  more  evenly 
on  the  copper  than  tin  itfelf ;  that  it  is  much  harder  and 
Icfs  fufible,  and  confequently  more  durable  than  tin,  Mr 
Macquer  owns  thefe  advantages;  but  thinks  it  dangerous  to 
be  ufed  in  culinary  veffels,  as  it  is  foluble  in  vegetable  acids, 
and  the  combination  of  it  with  the  vitriolic  acid  is  known 
to  be  a  ftrong  emetic.  Gaubius  alio  mentions  a  celebrated 
remedy  for  convulfivc  disorders,  named  luna  fxeta  ludc- 
maunlc  which  Macquer  affirms  to  be  ftrongly  emet  ic  in  very 
imall  dofes.  <s  But,  may  it  not  be  prefumed  (fays  Foucroy), 
that  properties  which  are  applicable  only  to  the  vitriol  and 
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flower  zinc, cannot  he  applied  tothe  femimetal  itfelf,  nor  even, 
without  farther  experiments,  to  the  fait©  formed  by  its  combi¬ 
nation  with  the  vegetable  acids.’7  Mr  deia  Plandie,  dodor  in 
medicineof  the  faculty  of  Paris,  has  changed  this  prefumption  "" 
into  certainty  by  experiments  made  with  great  care  on  him* 
felf.  He  took  the  falts  of  zinc,  formed  by  its  combination 
with  vegetable  acids,  in  a  much  ftronger  dofe  than  the  ali¬ 
ments  prepared  in  copper  covered  with  zinc  can  poffibly 
contain  them,  and  found  no  dangerous  effeds  to  follow. 
However,  fince  objeds  which  relate  to  the  health  and  live* 
of  mankind  cannot  be  treated  with  too  much  circumfpedion, 
it  appears  to  h?  prudent,  and  even  neceffary,  not  to  decide 
on  the  iubjed  till  after  a  great  number  of  experiments,  and 
-that  the  adion  of  zinc  combined  with  the  vegetable  acida 
ufed  in  cookery  have  been  fully  afeertained.  The  flowers 
of  zinc  have  been  ufed  as  an  antifpafmodic,  and  are  an  ar¬ 
ticle  of  our  prelent  materia  mcdica  ;  but  it  does  not  clearly  ' 
appear  what  fuccefs  may  be  expeded  from  them. 

ZINNIA,  in  botany;  a  genus  of  plants  of  the  clafs 
fyngeneftaj  order  polygamia  fuptrjlua  ;  and  in  the  natural 
fyftem  arranged  under  the  49th  order,  Compofita.  The  re¬ 
ceptacle  is  paleaceous,  the  pappus  confifts  of  two  ered  awns, 
the  calyx  is  ovate  -cylindrical  and  imbricated ;  the  rays  con- 
fift  of  five  perfifting  entire  florets.  There  are  two  fpccies, 
th e  pave  flora  and  mult  flora,  neither  of  which  is  a  native  of 
Britain. 

ZINZENDORFF  (Nicholas  Lewis),  count,  was  the 
noted  founder  of  the  German  religious  fed  called  Moravians, 
or  Herrnhuters ,  or,  as  they  pretend,  the  reflorer  of  that 
focicty.  From  Ins  own  narrative  it  appears,  that  when 
he  came  of  age  in  1721,  his  thoughts  were  wholly  bent 
on  gathering  together  a  little  fociety  of  believers,  a- 
mong  whom  he  might  live,  and  who  fhould  entirely  em¬ 
ploy  themfelves  in  exercifes  of  devotion  under  him.  He 
accordingly  purchafed  an  eftate  at  Bertholfdorff  in  Upper 
Lufatia,  where  being  joined  by  fome  followers,  he  gave  the 
curacy  of  the  village  to  a  man  of  his  own  complexion  ;  and 
Bertholfdorff  fcon  became  talked  of  for  a  new  mode  of  piety. 
One  Chrifb’an  David,  a  carpenter,  brought  a  few  prolelytes 
from  Moravia:  they  began  a  dcw  town  about  half  a  league 
from  the  village,  where  count  Zinzendorff  fixed  his  refidence 
among  them,  and  where  great  numbers  of  Moravians  flock¬ 
ed  and  eftablifhed  themfelves  under  his  protedion  :  fo  that 
in  1732  their  number  amounted  to  600.  A11  adjacent  hill, 

called  the  Huthberg ,  gave  occafion  to  thefe  colomfb  to  call 
their  new  fettlemeift-iA//^  des  Herrn ,  and  afterward  Herrn - 
huth ;  which  may  be  interpreted  “  The  guard  or  protec¬ 
tion  of  the  Lord  and  from  this  the  whole  fed  have  taken 
their  name.  The  count  fpared  neither  pains  nor  art  to  pro¬ 
pagate  his  opinions  ;  he  went  himfelf  all  over  Europe,  and 
at  leaft  twice  to  America  ;  and  fent  his  miffionaries  through¬ 
out  the  world.  Count  Zinzendorff  died  in  1760.  Thofe 
who  vrifh  to  know  more  of  the  Moravian  tenets  may  confult 
llimius’s  account  of  them,  tranflated  in  1753.  Uni¬ 
ted  Brethren. 

ZISCA  (John),  a  famous  general  of  the  forces  of  the 
Huffites,  in  the  15th  century,  was  a  gentleman  educated  at 
the  court  of  Bohemia,  in  the  reign  of  Wenceflaus.  He 
entered  very  young  into  the  army,  and  after  diftinguifhing 
himfelf  on  feveral  occafions,  loft  an  eye  in  a  battle,  whence 
he  was  called  Zi/ca  or  One-eyed.  At  length  the  Reforma¬ 
tion,  begun  by  John  Hufs,  fpreadfog  through  almoft  all 
Bohemia,  Zifca  placed  himfelf  at  the  head  of  the  Huffites, 
and  had  foon  under  his  command  a  body  of  40,000  men. 
With  this  army  he  gained  feveral  vidories  over  thofe  of  the 
Romifli  religion,  who  carried  on  a  kind  of  cru fade  againft 
them,  and  built  a  town  in  an  advantageous  fituation,  to 
which  he  gave  the  name  of  Tabor ;  whence  the  Huffites 

were 
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Pioztbcp  were  afterwards  called  Taborites .  Zifca  loft  his  other  eye 
H  ,  by  an  arrow  at  the  fiege  of  the  city  of  Rubi ;  but  this  did 
^  rdt-e not  prevent  his  continuing  the  war,  his  fighting  battles,  and 

^ _  gaining  feveral  great  victories,  among  which  was  that  of 

Aufig  on  the  Elbe,  in  which  9000  of  the  enemy  were  left 
<fead  on  the  field.  The  emperor  Sig  ifmund,  alarmed  at  his 
progrefs,  caufed  very  advantageous  propofals  to  be  offered 
to  him  ;  which  he  readily^  accepted,  and  fet  out  to  meet 
Sigiimund,  but  died  on  the  road.  He  ordered  that  his  body 
fhonld  be  left  a  prey  to  the  birds  and  wild  beads  ;  and  that 
a  drum  fhould  be  made  of  his  fkin,  being  perfuaded  that 
the  enemy  would  fly  as  foon  as  they  heard  the  found.  It 
is  added,  that  the  Huflites  executed  his  will ;  and  that  the 
news  of  this  order  made  fuch  an  impreftion  on  the  diflur- 
bed  imaginations  of  the  German  Papifts,  that  in  many  battles 
they  aftually  fled  at  the  beat  of  the  drum  with  the  utmoft 
precipitation,  leaving  their  baggage  and  artillery  behind  them. 

ZINZTBER,  or  Zingiber,  in  botany.  See  Amomum 
and  Ginger. 

ZION,  or  Sion  (anc.  geog.),  a  very  famous  mountain, 

-  Handing  on  the  north  fide  of  the  city  of  Jerufalem,  (Pfal. 
xlvii.  2.);  containing  the  upper  city,  built  by  King  David; 
and  where  flood  the  royal  palace,  ( Jofephus).  A  part  of 
Zion,  fituated  at  its  extremity,  was  called  Miilo ,  of,  or  in  the 
city  of  David,  (2  Chron.  xxxii.  c; .)  Modern  travellers,  who 
have  been  upon  the  fpott  fay,  that  Zion  is  the  whole  of  the 
mountain,  on  which  Jerufalem  {lands  at  this  day,  though  not 
to  the  extent  in  which  it  anciently  flood  on  the  fame  moun¬ 
tain,  as  appears  Pfal.  ix.  12.  15.  Ixv.  1.  Ixxxvii.  2,  3.  If. 
Ixii.  I.  It  is  fwelkd  into  feveral  eminences  or  tops;  as  Moriah, 
Acra  Bezetha,  and  Zion  a  particular  eminence  of  mount 
and  Zion  Proper,  &c.  encompaffed  on  three  fides,  eafl,  weft, 
and  fouth,  with  one  continued  very  deep  and  fteep  valley;  by 
means  of  which  it  was  impregnable  on  tliefe  three  Tides,  and 
always  attacked  and  taken,  according  to  Jofephus,  by  the 
enemy  on  the  north  fide,  where  mount  Zion  becomes  level, 
and  the  vales  of  Gihon  and  Jehofophat  gradually  lofe  them- 
felves.  This  deep  and  fteep  valley  inconteilibly  conflitutes 
the  compafs  of  the  old  Jerufalem  on  thofe  three  fdes,  as 
plainly  appears  to  any  perfon  who  has  beea  upon  the  {pot. 
On  that  particular  top  of  the  mount  called  Zion  ftood  the 
fortrefs  of  the  Jebufites  ;  which  being  afterwards  taken 
by  David,  came  to  be  called  the  City  of  David*  where  he 
had  his  royal  refidence  and  kept  his  court.  That  part  of 
the  valley  which  lay  to  the  eaft  was  called  Jehofoph at'r,  ha¬ 
ving  mount  Olivet  lying  beyond  it  ;  that  to  the  fouth,  Ge- 
hinnon ;  and  that  to  the  weft,  Gihon ,  from  cognominal 
mountains  lying  beyond  them.  At  the  weft  end  of  Gihon, 
without  the  city,  flood  Golgotha  or  Calvary.  The  pretend¬ 
ed  Golgotha,  fhown  at  this  day  within  the  walls,  is  the 
fpnrious  brat  of  interefted  and  fraudulent  monks,  (Korte). 
There  is  another  Zion ,  the  fame  with  Hermon. 

Zion,  or  Sion  College,  See  London,  n°  76. 

ZIPH,  or  Siph  (anc.  geog.),  the  name  of  a  wildernefs 
or  defert  in  the  tribe  of  Judah,  where  David  was  a  fugitive; 
lying  to  the  fouth-eaft  of  Hebron  ;  fo  called  from  Ziph  or 
Siph,  a  twofold  town  in  this  tribe  ;  the  one  more  to  the 
fouth  towards  Idumea,  on  the  confines  of  Eleutheropolis, 
(Jerome)  ;  the  other  eight  miles  to  the  eaft  of  Hebron,  to¬ 
wards  the  Dead  Sea,  inclining  fouthwards,  becaufe  near 
mount  Carmel.  Here  was  a  mountain,  mentioned  t  Sam. 
xxiii.  14.  in  which  David  abode,  laid  by  Jerome  to  be  rug¬ 
ged,  di  final,  and  always  overcaft.  Ziphim ,  Zifhji,  or  Ziphen - 
fes,  the  inhabitants  of  Ziph,  ver.  19. 

ZIRCHNITZER-$ee,  otherwife  called  the  Lohe  of 
Czir&nUz,  in  Carniola,  is  about  *me  German  Or  four  English 
miles  in  length,  and  half  as  much  in  breadth,  contains  three 
beautiful  iflands,  and  is  encompafied  at  fomc  diftance  with 
Vol.  XVIII.  Part  II. 
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mountains  and  forefts.  But  what  is  moft  remark  able  is,  ZirAtut- 
that  it  difappears  generally  once  a- year,  about  St  John’s  or  zerjj  ec 
St  James’s  day,  running  off  through  holes  or  pits  in  the  2orhac. 
bottom  ;  fometimes  it  will  difappear  twice  or  thrice  a^year,  y-*— ■°' 

and  fometimes  even  in  winter  if  the  weather  be  dry.  On 
the  other  hand,  it  has  been  known  to  continue  two  or  three 
years  without  running  off.  Of  the  holes  or  pits,  there  are 
five  much  larger  than  the  reft,  each  of  which  fuCceffively, 
when  the  water  rttns  off,  (lands  empty  five  days  ;  fo  that 
the  whole  lake  becomes  dry  in  2?.  As  foon  as  the  begin¬ 
ning  of  the  ebb  is  obferved,  the  fifhing  in  the  pits  begins, 
which  belongs  to  five  feigniories.  The  fifh,  which  are  carp, 
tench,  pike,  eels,  and  two  other  forts  called  fh/eien  and 
r utcr. are  caught  by  laying  nets  over  the  holes.  Mr  Keyfler 
tells  us,  that  upon  the  ringing  of  2  bell  at  Zirknitz,  when 
the  waters  begin  to  fall,  the  peafants,  both  men  and  women, 
run  to  the  pools  quite  naked,  notwithftanding  both  the 
clergy  and  magiftrates  have  ufed  their  ntmoft  endeavours  to 
fupprefs  fo  indecent  a  cullom.  When  the  water  runs  off 
early  in  the  year,  in  about  three  weeks  after  it  is  gone  there 
is  good  grafs  on  the  bottom,  which  is  mowed  down,  and. 
the  bottom  afterwards  ploughed  and  lowed  with  millet.  If 
the  water  runs  rot  off  early,  nothing  can  be  fown  ;  and  if 
it  returns  foon,  the  feed  is  loft.  With  refpeft  to  its  return, 
the  water  at  ftrft  burfts  out  of  fome  pits  on  the  femh  fide 
with  great  violence,  a  little  rain  always  falling  at  the  fame 
time  ;  but  afterwards  (when  the  rain  falls  heavier,  and  it 
thunders  at  the  fame  time  fe  loud  as  to  fliake  the  earth)  it 
breaks  out  through  all  the  apertures  with  great  force,  info- 
much  that  the  lake  is  filled  in  1  8  or  24  hours,  at  which 
time  it  is  in  a  manner  covered  with  wild  fowl;  fuch  as  geefe, 
ducks,  &c.  After  the  millet-harveft,  all  manner  of  game  is 
hunted,  caught,  or  killed  in  it.  On  the  fouth  fide  are  two 
caverns,  out  of  which,  when  it  thunders,  water  iffues  with 
aftonifhing  violence  ;  and  if  it  happens  in  harveft,  a  great 
many  naked,  black,  and  blind,  but  fat  ducklings,  are  brought 
up  with  the  water,  which  in  14  days  receive  their  fight, 
and  are  covered  with  feathers. 

ZIZANIA,  in  botany  ;  a  genus  of  plants  of  theclafs  mo- 
ncecia ,  order  hexandria  ;  and  in  the  natural  fyftem  arranged 
underthe  4th  order,  Gramma,  There  is  no  male  calyx  ;  P  z 
corolla  is  a  bivalved,  beardlefs  glume,  intermixed  with  t*.e 
female  flowers  ;  there  is  no  female  calyx,  the  corolla  is  an 
iinivr.lved,  cucullated,  and  ariftated  glume  ;  the  ftyie  is  bipar¬ 
tite,  and  theie  is  one  feed  covered  with  the  plaited  corolla. 

There  are  three  fpccies  ;  the  aquatics,  the  puluftris,  and 
terreflris.  none  of  winch  are  natives  of  Britain. 

ZODIAC,  in  aftronomy,  abroad  circle,  vvhofe  middle  is 
the  ecliptic,  and  its  extremes  two  circles  parallel  thereto,  at 
fuch  a  diftance  from  it  as  to  bound  or  comprehend  the  ex- 
curfions  of  the  fun  and  planets,  (fee  Astronomy).  It  is  a 
curious  enough  faA,  that  the  folar  divifion  of  the  Indian 
zodiac  is  the  fame  in  fubftnnce  with  that  of  the  Greeks, 
find  yet  that  k  has  not  been  borrowed  eithe  from  the 
Greeks  or  the  Arabians.  The  identity,  or  at  leall  linking 
fimilarity,  of  the  divifion,  is  univerfally  known  ;  and  M. 

Montucla  has  endeavoured  to  prove,  that  the  Bramins  re¬ 
ceived  it  from  the  Arabs.  His  opinion,  we  believe,  has  been 
very  generally  admitted  ;  but  in  the  fecond  volume  of  the 
Altatic  Refearches,  the  accomplifhed  prefident  Sir  William 
Jones  has  proved  unanfwerably,  that  neither  of  thofe  nations 
borrowed  that  divifion  from  the  other  ;  that  it  has  been 
known  among  the  Hindoos  from  time  immemorial  ;  and  that 
it  was  probably  invented  by  the  firft  progenitors  of  that 
race,  whom  he  confident  as  the  moft  ancient  of  mankind, 
before  their  difperfion.  The  queftion  is  not  of  importance 
fufficiently  general,  ftraitened  as  we  are  by  the  limits  prescri¬ 
bed  us,  for  our  entering  into  the  difpute  ;  but  we  think  it 
6  C  our 
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our  duty  to  mention  it,  that  our  agronomical  readers,  if 

_ tkey  think  it  worth  their  while,  may  have  recourfe  to  the 

original  writers  for  further  im  format  ion. 

ZOEGEA,  in  botany  ;  a  genus  of  plants  of  the  clafs 
fyngenefia,  and  order  polygamia  frujlranca ,  The  receptacle  is 
briflly  ;  the  pappus  fetaceous  ;  the  corollulie  of  the  radius 
hgulated  5  the  calyx  imbricated.  There  are  two  fpecies, 
the  capenfis  and  the  leptaurea,  neither  of  which  are  natives 
of  Britain. 

ZONE,  in  geography  and  adronomy,  a  divifion  of  the 
terraqueous  globe  with  refped  to  the  different  degrees  of 
he^  t  found  in  the  different  parts  thereof.  The  voiles  aie 
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denominated  torrid,  frigid,  and  temperate.  The  torrid  zone 
is  a  band,  furrounding  the  terraqueous  globe,  and  termina¬ 
ted  by  the  two  tropics.  Its  breadth  is  46°.  58'.  The  equa. 
tor,  running  through  the  middle  of  it,  divides  it  into  two 
equal  parts,  each  containing  23-.  29'.  The  ancients  imagin. 
ed  the  torrid  zone  uninhabitable.  The  temperate  zones  are 
contained  between  the  tropics  and  the  polar  circles.  The 
breadth  of  each  is  43.  2.  The  frigid  zones  are  fegments 
of  the  furface  of  the  earth,  terminated,  one  by  the  antar&ic 
and  the  other  by  the  artic  circle.  The  breadth  ol  each  is 
46.  58. 
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In  order  to  abridge  the  fludy  of  zoology,  many  methods 
of  reducing  animals  to  claffes,  genera,  and  fpecies,  have  been 
invented  :  But  as  that  of  Linnaeus  is  undoubtedly  the  belt, 
the  moft  extcnfive,  and  xhc  mod  generally  adopted,  wc  fhall 
give  a  brief  account  of  it. 

^  Linnaeus  divides  the  whole  animal  kingdom  into  fix  claffes. 
^  he  eharaders  of  thele  fix  claffes  are  taken  from  the  inter¬ 
nal  ftrudure  of  animals,  in  the  following  manner : 

CTass  I.  MAMMALIA,  includes  all  animals  that 
fuckle  their  young.  The  eharaders  of  this  clafs 
are  thefe  : — The  heart  has  two  ventricles  and  two 
auricles  ;  the  blood  is  red  and  warm  ;  and  the  ani¬ 
mals  belonging*to  it  are  viviparous. 

Class  II.  AVEb,  or  Birds.  The  characters  are 
the  fame  with  thofe  of  Clafs  I.  excepting  that  the 
animals  belonging  to  it  are  oviparous.  See  Bird, 
and  Ornithology. 

Class  III.  AMPHIBIA,  or  Amphibious  Ani¬ 
mals.  The  heart  has  but  one  vtntride  and  one  au- 
ric/e ;  the  blood  is  red  and  cold  ;  and  the  animals 
belonging  to  this  clafs  have  the  command  of  their 
dungs,  fo  that  the  intervals  between  inspiration  and 
expiration  are  in  fame  rr.cafure  voluntary.  See  Am¬ 
phibious. 

Class  IV.  PISCES,  or  Fishes.  The  heart  ha3 
the  fame  ftrudure,  and  the  blood  the  fame  qualities, 
with  thole  of  the  Amphibia ;  but  the  animals  belong¬ 
ing  to  this  clafs  are  eafily  diilinguiihed  from  the 
Amphibia,  by  having  no  fuch  voluntary  command 
of  their  lungs#  and  by  having  external  branch!, <e  or 
gills.  See  Fish,  and  Ichthyology. 

Class  V.  INSEC TA,  or  Insects.  The  heart  has 
one  ventricle ,  but  no  auricle;  the  blood  is  cold  and 
white  ;  and  the  animals  are  furnifhed  with  antennae 
or  feelers.  See  Insect. 

Class  Vi.  VERMES,  or  Worms.  The  charac¬ 
ters  are  the,  fame  with  thofe  of  Clafs  V.  only  the 
animals  have  no  antenna^  and  are  furnifhed  with 
ttntaeula. 

The  Firjl  Clafs ,  MAMMALIA,  is  fubdivided  into 
leven  Orders  ;  the  eharaders  of  which  are  taken  from  the 
number,  ftrudure,  and  fituation  of  the  Teeth. 

Order  C  The  Primates  have  four  incifores,  or 
fore-teeth,  in  each  jaw,  and  one  d&gtcoth  N.  B. 
By  one  dog-tooth,  Linnaeus  means  one  on  each  fide 
of  the  fore-teeth  in  both  jaws. — This  order  includes 
four  genera,  viz .  Homo,  Simia,  Lemur,  Vefpeitiiio. 


Order  II.  The  Bruta  have  no  fore-teeth  in  either  Mammalk 
jaw.  This  order  includes  feven  genera,  viz.  Rhino-  Av«. 
ceros,  Elephas,  Trichechus,  Bradypus,  Myrmeco-  — 
phaga,  May  is,  Dafypus. 

Order.  III.  The  Ferze  have,  for  the  mod  part,  fix 
conical  fore-teeth  in  each  jaw.  This  order  includes 
10  genera,  viz..  Phoca,  Cam’s,  Fdisj  Viverra,  Mu- 
fielfl,  Urfus,  Didelphis,  Talpa,  Sorex,  Erinaceus, 

Order  IV.  The  Glires  have  two  fore  teeth  in 
each  jaw',  and  no  dogteeth,  — -  This  order  includes  10 
genera,  wzuJiyflrix,  Lepue,  Cador,  Mus,  cciurus, 

Myoxus,  Cavia,  Arotomys,  Dypus,  Hyrox. 

Order  V.  I  he  Pecora,  have  no  fore-teeth  in  the  up¬ 
per  jaw,  but  6  or  8  in  the  under-jaw. — This  order 
includes  8  genera,  viz,  Cair.elus,  Mofchus,  Giraffa, 

Cervus,  Antilope,  Capra,  Ovis,  Bos. 

Order  VI.  The  Bel lu^,’ have  oltufe  fore  teeth  in 
each  jaw. — This  order  includes  4  genera,  viz .  EqU- 
us  Hippopotamus,  S us,  Tapir. 

Order  VII.  The  Cete,  or  whale  kind,  have  no 
uniform  charader  in  their  teeth,  being  ve<y  diffc- 
rent  in  the  different  genera ;  but  are  diffidently 
diftinguifhed  from  the  other  orders  of  Mammalia,  by 
living  in  the  ocean,  having  pedoial  fins,  and  a  fiftn- 
la  or  fpiraculum  upon  the  head. — This  order  in¬ 
cludes  4  genera,  v  z,  Monodon,  Balsena,  Phyfeter, 
Delphinus.  See  Cetaceous. 

The  generic  characters  of  the  Mammalia  are,  like  thofe  of 
the  orders,  almoft  entirely  taken  from  .the  Teeth,  except¬ 
ing  the  Vefpertilio,  wliich,  befides  the  charader  of  the 
order  derived  fiom  the  teeth,  has  this  farther  mark,  that 
there  is  a  merr.brance  attached  to  the  feet  andddes,  by 
means  of  which  the  creature  is  enabled  to  fly  : — the  Hyftrix, 
whole  body  is  covered  with  fharp  fpines : — and  the  whole 
order  of  Pecora,  whofe  genera,  hehdes  the  charader*  taken 
from  the  teeth,  are  diftinguifhed  into  thofe-  which  have  horns , 
thofe  which  have  no  horns ,  and  by  peculiarities  in  the  horns 
themfclves. 

The  fpec'jia  eharaders.  are  very  various,  being  taken  from 
any  part  of  the  body  w'hich  poffeffcs  a  peculiar  uniform 
mark  of  diftindion.  As  examples  of  thefe  characters  are 
to  be  found  under  the  proper  rame  of  each  genua,  it  is 
unncceffary  to  fay  any  thing  further  concerning  them  in 
this  place. 

The  Second  Clafs ,  AVES,  is  fubdivided  into  fix  Orders; 
the  charaders  of  which  are  taken  chiefly  from  the  ilruduie 
of  the  bill. 

Order  I.  The  Accipjtres,  have  a  hooked  bill, 
the  fuperior  mandibule,  near  the  bafe,  being  extended 
on  each  fide  beyond  the  inferior ;  and  in  fome  it  is 
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armed  with  teeth . — This  order  includes  four  fpecies, 
viz.  Vultur,  Falco,  Strix,  Lanius. 

Order  II.  The  Pic#:,  have  a  convex,  comprefied 
bill,  refembling  a  knife. — This  order  contains  23 
genera,  viz.  Tiochilus,  Certhia,  Upupa,  Glaucoois, 
Buphaga,  Sitta,  Oriolus,  Coracias,  Gracuta,  Corvus, 
Paradifea,  Ramphatlos,  Trogon,  Pfittacus,  Croto- 
phaga,  Picus,  Yunx,  Cuculus,  Bucco,  Boceros,  Al- 
cedo,  Merops,  Todus. 

Order  III.  The  Anseres,  have  a  fmooth  bill, 
broadeft  at  the  point,  covered  with  a  fmooth  fk in, 
and  furniflied  with  teeth  :  The  tongue  is  fiefhy  ;  and 
the  toes  are  palmated  or  webbed* — This  order  in¬ 
cludes  13  genera,  viz.  Anas,  Mergus,  Phaeton,  Plo- 
tus,  Rhyncops,  Diomedea,  Aptenodyta,  Alca,  Pro- 
cellaria,  Pekcanus,  Larus,  Sterna,  Cotymbus. 

Order  IV.  The  Grallje,  have  a  fomewhat  cylin¬ 
drical  bill  :  The  tail  is  ihort,  and  the  thighs  are 
naked.  This  order  contains  20  gerera,  viz .  Phoe- 
nicopterus,  Platalca,  Patamedea,  MyCteria,  Tanta¬ 
lus,  Ardea,  Corrira,  Recurviroftra,  tScolopax,  Trin- 
ga,  Fulica,  Parra,  Rallus,  Vaginalis,  Pfophia,  Can- 
croma,  Scopus,  Glareola,  Haematopns,  Charadrius. 

Order  V.  'l*lie  Gall  in  a:,  have  a  cor  .vex  31  ll  ;  the 
fnpeiior  mandibule  is  vaulted  over  the  infeiior  :  The 
nojirils  are  half  covered  with  a  convex  cartilaginous 
membrane  ;  and  the  feet  are  divided,  but  connected, 
at  the  in  mod  joint. — This  order  contains  10  gene¬ 
ra,  viz.  Otis,  Struthio,  Didus,  Pavo,  Meleagris,  Pe¬ 
nelope,  Ci ax,  Phahanus,  Numida,  Tetrao. 

Order.  VI.  The  Passeres,  have  a  conical  fharp- 
pointed  bill;  and  the  nojirils  are  oval,  wide,  and 
naked. — This  order  contains  17  genera,  viz.  Loxia, 
Colins,  Fringilia,  Phytotoma,  Emberiza,  Caprimul- 
ous,  Hirundo,  Pipra,  Turdu?,  Ampelis,  Tanngra, 
Mucicapa,  Parus,  Motacilhi,  Alauda,  Sturnus,  Co- 
lumba. 

Th &  generic  characters  of  this  clafs  are  taken  from  pecu¬ 
liarities  in  the  ////,  the  nojirils ,  the  tongue,  the  feet,  the  fea¬ 
thers ,  the  fare,  the  figure  of  the  body*  &c. 

The  characters  which  ferve  to  didingnifh  the  fpecies  are 
very  various  :  For  example,  the  colour  of  the  particular 
feathers  or  parts  of  feathers  ;  crfls  of  feathers  on  the  head, 
difpofed  in  different  manners  ;  the  colour  of  the  cere  or 
<wax  ;  the  colour  of  the  feet ;  the  fhape  and  length  of  the 
tail ;  the  number,  fituation,  See.  of  the  toes  ;  the  colour  and 
figure  of  the  bill,  See. 

The  Third  Clafs,  AMPHIBIA,  is  divided  into  two 
Orders.  s 

Order  I.  The  Reptiles,  have  four  feet,  and  breath 
by  the  mouth. — 'This  order  contains  four  genera, 
viz.  Tefludo,  Draco,  Facer  ta,  Ran  a. 

Order  II.  The  Serpentes,  have  110  legs ,  and  breath 
by  the  mouth. — This  order  contains  fix  genera,  viz. 
Crotalus,  Boa,  Coluber,  Anguis,  Amphiiboena,  Cce- 
cilia. 

.  The  generic  characters  of  this  clafs  are  taken  from  the 
general  figure  of  the  body ;  from  their  having  tails  or  no 
tails  ;  being  covered  with  a  Jbeil ;  having  teeth  or  no  teeth, 
in  the  mouth  ;  being  furnifhed  with  lungs  ;  having  covered  or 
naked  bodies  ;  from  the  number,  fituation,  and  figure  of  the 
feuta  and  feales  ;  from  the  number  and  fituation  of  the  fpi- 
racula  ;  from  the  lituation  of  the  mouth ,  See. 

The fpecifc  characters  are  fo  very  various,  that  it  would 
he  fuperfluous  to  enumerate  them. 

The  Fourth  Clafs ,  PISCES,  is  fubdivided  into  fix  Or- 
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ders,  the  chara&ers  of  which  are  taken  from  the  fituation 
of  the  belly  fins. 

Order  I.  The  Apodes,  have  no  belly-fins. — This 
order  contains  eight  genera,  viz.  Murama,  Gymuo- 
tus,  Trichiurus,  Anaichichas,  Ammodytes,  Ophi- 
dium,  Stromateus,  Xiphias,  Sternoptyx,  Leptocc- 
phalus. 

Order  II.  The  Jugulares,  have  the  belly  fi ns  pla¬ 
ced  before  the  pettoral  fins .—  This  order  includes 
five  genera,  viz.  Callionymus,  Uranoicopus,  Tra- 
chinus,  Gadus,  Blennius,  Kurtus. 

Order  III.  The  Thoracici,  have  the  belly  fins 
placed  under  the  petto*  al  fins.  — Thi*  order  compre¬ 
hends  19  genera,  viz.  Cepola,  Echeneis,  Corypluc- 
11a,  Gobius,  Cottas,  Scorphsena,  Zeus,  Pleuronec- 
tes/  Chcetodon,  Sparns,  Scar  us,  Labrus,  Sciaena, 
Perea,  Gafterofteus,  Scomber,  Centrogafter,  Mullus, 
Trigta. 

Order  IV.  The  Abdominales,  have  the  belly- fins 
placed  behind  the  fetter  al  jins. — This  order  contains 
16  genera,  viz.  Cobitis,  Amia,  Siturus,  Teuthis, 
Loricaria,  Salmo,  Fiftularh,  Efox,  Elops,  Argen¬ 
tina,  Atherina,  Mugil,  Exocastus,  Polynemus,  Clu- 
pea,  Cyprinus. 

Order.  V.  The  Branchiosteoi,  have  th e  gills  def- 
titute  of  bony  rays. —  This  order  contains  10  gene¬ 
ra,  viz.  Mormyms,  Oilracion,  ITtrodon,  Diodon, 
Syngnathus,  Pegafus,  CentrifciH,  Baliites,  Cyclopte- 
rus,  Lophius 

Order  VI.  The  Chondropterygii,  have  cartila¬ 
ginous  gills. — This  order  contains  five  genera,  viz . 
Acipenfer,  Chimera,  Squahis,  Raia,  Petromyzon. 

The  generic  characters  of  this  clafs  are  taken  from  pecu¬ 
liarities  in  the  head ,  the  mouth ,  the  teeth ,  the  noftrils ,  the 
rays  in  the  membrane  of  the  gills ,  the  eyes,  the  general  figure 
of  the  body,  the  figure  of  the  tail,  the  fituation  of  the  fpira - 
cula,  &c. 

The  fpecifc  charaClers  are  taken  from  peculiarities  in  all 
the  parts  above  enumerated,  and  many  others. 

See  further  the  articles  Fish  and  Ichthyology. 
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The  Fifth  Clafs,  INSECTA,  is  fubdivided  into  feven 
Orders,  the  characters  of  which  are  taken  from  the  wings. 

See  the  article  Insect. 

Order  I.  The  Coleoptera,  have  four  wings,  the 
two  funerior  ones  being  crudaceous,  and  furnifhed 
with  a  freight  future. — This  order  comprehends  47 
genera,  viz.  Scarabsus,  Lucanus,  Dermeftes,  Mely- 
ris,  Byrrhus,  Sitpha,  fritoma,  Hydrophilus,  Hiftcr, 

Paufus,  Boitrichus,  Anthrenus,  Nitidula,  Coccinella, 
Curculio,  Brentus,  Attelabus,  Erodius,  Staphylinus* 

Scaurus,  Zygia,  Meloe,  Tenebrio,  Cafilda,  Opa- 
trum,  Mordella,  Chryfometa,  Horia,  Apalus,  Mam* 
ticora,  Pimelia,  Gyrinus,  Cucujus,  Cryptocephalus* 
Bruchus,  Ptinus,  Hifpa,  Bupreltis,  Necydalis,  Lam^ 
pyris,  Caiitharis,  Notoxns,  Elater,  Calopus,  Aluiv 
nus,  Carabus,  Lytta,  SerrOpalpus,  Cerambyx,  Lep- 
tura,  Rhiuomacer,  Zonitis,  Cicindela,  Dyticus,  For- 
ficula. 

Order  II.  The  Hemiptera,  have  four  wings,  the 
two  fuperior  ones  being  femicrufaceous ,  and  incum - 
bent,  i.  e,  the  interior  edges  lie  above  one  another.—  .> 

This  order  includes  14  genera,  viz .  Blatta,  Pneu- 
mora,  Mantis,  Gryllus,  Fulgora,  Cicada,  Notonec* 
ta,  Nepa,  Cimex,  Macrocephalus,  Aphis,  Chermesj 
Coccus,  Thrios. 
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Order  III.  The  Lepidoptera,  have  four  wings, 
all  of  them  imbricated  with  feales.— This  order  con¬ 
tains  three  genera,  viz,  Papilio,  Sphinx,  Phalsena. 
Order  IV.  The  Neuroptera,  have  four  wings,  in¬ 
terwoven  with  veins,  like  a  piece  of  network,  and  no 
Jling  in  the  anus . — This  order  includes  feven  genera, 
Wz.  Libella,  Ephemera,  Hemerobius,  Myrmelion, 
Phryganea,  Panorpa,  Rophidia. 

Order  V.  .The  Hymenoptera,  have  the  Tame  cha¬ 
racters  with  the  former,  only  the  anus  is  armed  with 
But  this  mark  is  peculiar  to  the  females  and 
neuters  ;  for  the  males  have  no  Jhng. — ^This  order 
comprehends  15  genera,  viz.  Cynipsf  Tentrcdo,  Si. 
rex,  Ichneumon,  Spliex,  Scolia,  Thynnus,  Leucof- 
pis,  Tipliia,  Chafe  is,  Chryfis,  Veipa,  Apis,  F01  mi¬ 
ca,  Mutilla. 

Order  VI.  The  Diptep„4>  have  two  wings,  and  two 

clavated  Inheres  or  balances  behind  each  wing _ 

Th  s  order  contains  12  genera,  viz.  Diopfns,  Tipit- 
la,  ivlufea,  Tabanus,  Empis,.  Conops,  Oeftrus,  Aft- 
lus,  Stomoxys,  Culex,  Bombylius,  Hippoboica. 
Order  VII.  The  Aptera,  have  no  wings. — This 
order  contains  (5  [peeks,  viz.  Lcpifma,  Podura, 
Termes,  Pediculus,  Pnlcx,  Acanis,  Ilydrachna,  A- 
ranea,  Phalangium,  Scorpio,  Cancer,  Monoculus, 
Oniicas,  Scolopendra,  Julus.  See  further  the  ar¬ 
ticles  Entomology  and  Insect. 

Tne  Sixth  Clajs,  VERMES,  is  divided  into  five  Orders. 
Order  I.  The  Intestjna,  are  the  moll  frnpte  ani¬ 
mals,  being  perfectly  naked,  and  without  limbs  of  any 
kind.  —  1  his  order  contains  21  genera,  viz.  Afcmis, 
Trichocephalus,  Uncinaria,  Tilarin,  Scolex,  Lignla, 
Linguaiula,  Strongylns,  Echinorhynchus,  Kaemca, 
Cucnllanus,  Caryophyllcens,  Fafciola,  Taenia,  Funk, 
Myxine,  Gordius,  Hirudo,  Lumbriciis,  Sipuncuius, 
Planaria. 

Order  IL  The  Mollusc  a-,  are  likewife  Jtmple  na- 
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ked  animals,  without  any  Jlell ;  but  they  are  IrachU  IVermes. 
atecl,  or  furnifhed  with  a  kind  of  limbs.-  This  order  ^ — r— J 
comprehends  31  genera,  viz  A&inia,  Clava,  Mam- 
maria,  Pedicellaria,  Afcidia,  Salpa,  Dagyfa,  Ptero* 
trachea,  Limax,  Aplyiia,  Doris,  T'cthis,  Holothu- 
na,  Terebella,  Triton,  Sepia,  Clio,  Lobaria,  Ler- 
uaea,  Scyllasa,  Glaucus,  Aphrodita,  Amphitrite, 

Spio,  Nereis,  Nais,  Phyflophora,  Medufa,  JLucer- 
naria,  Afterias,  Echinus. 

Order  III.  The  Pestacea,  have  the  fame  charac¬ 
ters  with  thofe  of  Order  II  but  are  covered  with. 
a  A*//. — This  order  includes  36  genera,.  viz.  Chiton, 

Lepas,  Pholas,  Mya,*Solen,  Veftina,  Cardinm,  Mac- 
tra,  Donax,  Venus,  Spondylus,  Charm,  Area,  0f- 
trea,  Anomia,  Mytiius,  Pinna,  Argonauta,  Nauti. 
lus,  Conns*  Cypraea,  Bulla,  Voluta,  Buccmum,. 

S trombus,  Murex,  Prochus,  Turbo,  Helix,  Nerita, 

Haliotis,  Patella,  Dentalium,  Seipula,  Teredo,  Sa- 
bella. 

Order  IV.  The  Zoophyta,  are  compound  animals ? . 
finnifhed  with  a  kind  of Jlowers ,  and  having  a  vege¬ 
tating  rert  and  jtem — This  order  contains  15  gene- 
ra,  viz.  1  ubipoia,  M»drepora,  Millcpora,  Ceilepo- 
ra,  Ids,  Ant’pathes,  Gorgonia,  Afcyonium.  Spon- 
gia,  Huflra,  i  ubularia,  Corralina,  Sertularia,  Pen- 
natula,  ITydra.  See  AsuMAL-Flowcr . 

Order  V.  The  Infusoria,  con  nils  of  very  fmall 
Jimple  animals.—  This  order  contains  15  genera,  viz*  j 

Brachiomis,  Vordcella,  Trichoda,  Cercaria,  Eeuco- 
pera,  Gonium,  Colpoda,  Paramecium,  Cydidium, 

Burlaria,  Vibrio,  Enchdis,  Bacillaria,  Voh ox,  Mo¬ 
nas. 

For  more  particular  information  concerning  the  feveral 
branches  and'  fubje&s  of  zoology,  the  reader  may  confiilt 
the  various  articles  above  referred  to,  and  he  will  find  mo& 
of  the  genera  deferibed  in  their  order  in  the  alphabet. 


Z  O  R 

Zoophife  ZOOPHYTn,  in  natural  hiftory,  the  4th  order  of  the 
*  I)  clafs  of  Vermes.  See  Zoology. 

Zsroafter  ZOOTOMY,  the  art  of  <!>£&£, ng  animals  or  living  crea- 
tures,  being  the  lame  with  anatomy.  See  Anatomy,  and 
Comparative  Anatomy . 

ZORILEE,  in  zoology,  a  fpecies  of  weefel,  having  the 
back  and  fides  marked  with  fhort  ftripes  of  black  and  white, 
the  lad  tinged  with  yellow  ;  the  tail  long  and  bufhy,  partly 
white  and  partly  black;  the  legs  and  belly  black.  This 
animal  inhabits  Peru,  and  other  parts  of  South  America  1 
its  pdlilential  vapour  overcomes  even  th*  panther  of  Ame¬ 
rica,  and  ft u penes  that  foimidable  enemy. 

ZOROASTER,  or  Zerdusht,  a  celebrated  ancient 
philofopher,  faid  to  have  been  the  reformer  or  the  founder 
of  the  religion  of  the  magi.  It  is  wholly  uncertain  to  how 
many  eminent  men  the  name  of  Zoroafter  belonged.  Some 
have  maintained  that  there  was  but  one  Zoroafter,  and  that 
he  wras  a  l  erlian  ;  others  have  faid  that  there  were  fix 
eminent  founders  of  philofophy  of  this  name.  Ham  the 
fon  of  Noah,  Moles,  Oiliis,  Mithras,  and  others,  both  gods 
and  men,  have  by  different  writers  been  aflerted  to  have 
been  the  fame  with  Zoroafter.  Many  different  opinions 
have,  alfo  been  advanced  concerning  the  time  in  which  he 
flourifhed.  Ariftotle  and  Pliny  ftx  his  date  at  lo  remote  a 
period  as  6coo  years  before  the  death  of  Plato.  Accord¬ 
ing  to  JLaextius,  he  flourilhed  600  years  before  the  Trojan 


z  o  s 

war  \  according  to  Suidas,  500.  If,  ,  in  the  midft  of  fo 
much  uncertainty,  any  thing  can  be  advanced  with  tlie.ap- 
pearance  of  probability,  it  kerns  to  be  this;. that  there  w^as 
a  Zoroafter,  a  Perio-Median,  who  flourilhed  about  the  time 
of  Darius  Hyftaipes  ;  and  that  hdide0  him  there  was  ano¬ 
ther  Zoroafter,  who  lived  in.  a  much  more  remote  period 
among  the  Babylonians,  and  taught  them  aftronomy  The 
Greek’and  Arabian  writers  are  agreed  concerning  the  ex-v 
lftence  of  the  Persian  Zoroafter  ;  and  the  ancients  unani- 
moufly  aferibe  to  a  philofopher,  wTom  they  call  Zoroajler, 
the  origin  of  the  Chaldean  aftronomy,  which  is  certainly  of 
much  earlier  date  than  the  time  of  Hyftaipes:  it  leems, 
therefore,  neceffary  to  fuppofe  a  Chaldean  Z  uoafter  diilindt 
from^  the  Perfian.  Concerning  this  Zoroafter,  however, 
nothing  more  is  known,  than  that  he  flourilhed  towards  the 
beginning  of  the  Babylonith  empire,  and  was  the  father 
of  the  Chaldean  aftrology  and  magic.  All  the  writings 
that  have  been  aferibed  to  Zoroafter  are  unqueftionably  ipu- 
rious 

ZOSTERA,  in  botany  ;  a  genus  of  plants  of  the  clafs 
gynandrui,  order  polynndna  ;  and  in  the  natural  iyftem  ar¬ 
ranged  under  the  iecond  order,  Pipente.  The  fpadix  is  li¬ 
near,  and  fertile  only  on  one  fide  ;  there  i:*  no  calyx  nor 
corolla;  the  ftamina  are  alternate;  the  iteds  folitary  and 
alternate.  Ihere  are  two  fpecies,  the  marina  and  oceamca  ; 
neither  of  which  is  a  native  of  Britain. 


Z<>roafte## 

Zrvftera. 
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ZoffotA  Z'OSJMUS,  an  ancient  hiitorian  who  lived  at  the  end  of 
N  the  fourth  and  beginning  of  the  fifth  centuries-  There  are 
._U1  ^  J  3 *  .fix  books  of  his  hiflory  extait  ;  in  the  firlt  of  which  he 
runs  over  the  Roman  affairs  in  a  very  fnccindl  manner  from 
Auguflus  to  Diocldbn  ;  the  other  five  are  written  more 
diffusely.  Zoiimus  was  a  zealous  Pagan  ;  whence  we  find 
him  frequently  inveighing  with  great  bitternefs  againft  the 
Chriltiau  princes,,  paiticularly  againfl  Conftantine  the  Great, 
and  the  elder  '  heodofius.  His  hiitory  has  been  pnblifhed 
with  the  Latin  verfion  of  Leunclavius  at  Frankfort,  1590, 
with  the  other  minor  hiflorians  of  Rome,  in  folio  ;  and  at 
Oxford  in  8vo,  1679. 

ZUG,  a  canton  of  Switzerland,  bounded  on  the  eafl  and 
noith  by  that  of  Zurich,  on  the  fouth  by  Schweiz  and  L li¬ 
ce  rn,  and  011  the  wed  by  the  canton  of  Lucern  and  the  Freye- 
Amt  or  Free  Provinces.  It  is  not  above  1  2  miles  either 
way  ;  but  very  populous  and  fruitful,  yielding  wine,  wheat, 
chefnuts,  and  other  fruits,  in  its  vales,  and  excellent  pi  dure 
on  its  mountains-  The  inhabitants  of  this  canton  are 
flamich  Roman  Catholics.  It  lies  in  the  diocefe  of  Con- 
dance,  and  its  government  is  democratical.  There  are  two 
lakes  in  it  abounding  in  fib,  particularly  large  carps,  oikes, 
and  a  fpecies  of  trouts  called  rotels  ;  as  well  as  feveral  woods 
full  of  game.  Zug,  which  gives  name  to  it,  and  is  its  ca¬ 
pital,  (lands  on  the  eali  fide  of  a  lake  of  the  dime  name, 
about  feven  miles  long,  and  is  a  Itrong  neat  town,  contain¬ 
ing  a  priory  and  two  convents. 

ZUINGLIUS  (Ulricus),  an  able  and  Jealous  reformer, 
who  laid  the  foundation  of  a  reparation  from  Rome  in  Swit¬ 
zerland,  at  the  lame  time  that  Luther  did  the  like  in  Saxo¬ 
ny,  was  born  at  Wildehaufen  in  1487.  While  he  officiated 
as  preacher  at  Zurich,  a  Francifcan  fent  by  Leo  X.’came 
to  ptiblifli  indulgences  there  ;  againfl  which  Zuinglius.  after 
the  example  of  Luther*  declaimed  powerfully.  In  the 
cenrfe  of  this  opposition  he  darted  a  new  doctrine,  which 
he  called  Evangelical  Truth;  and  from  the  beginning  of 
2519  to  1523,  he  preached  not  only  againll  indulgences, 
but  againfl  other  articles  cf  the  Roinifh  church.  But 
though  Zninglius  made  no  lefa  progrefs  than  Luther,  he 
yet  conduced  himfelf  with  more  moderation  and  prudence; 
and  wifhing  to  have  the  concurrence  of  the  civil  powers, 
procured  two  afTemblies  to  be  called  atZmich:  by  the  firfl, 
he  was  authorifed  to  proceed  as  he  had  begun  ;  and  by  the 
fecond,  the  outward  worfhip  and  ceremonies  of'  the  church 
©l  Rome  were  abolifhed.  During  thefe  tranfa&ions,  Zuin 
glius  publiflied  feveral  books  in  defence  of  his  dodlrineb;  but 
treating  of  the  enchariil,  and  preferibing  a  form  of  ctie- 
brating  the  Lord’s  Supper  different  from  Luther,  he  was 
involved  in  violent  difputes  with  the  reft  of  his  reforming 
brethren.  Interpreting  the  words  hoc  ejl  corpus  meant,  by . 
h  figrifeat  corpus  meum ,  he  maintained,  that  the  bo ay  and 
blood  of  Chrift  arc  not  really  prelent  in  the  eueharift  ;  and 
that  the  bread  and  wine  are  nothing  more  than  external 
ftgns  or  fymbols ,  dekgned  to  excite  in  the  minds  of  Chrifti- 
ans  the  remembrance  of  the  fufterings  of  the  Divine.  Savi¬ 
our,  and  of  the  benefits  vhieh  arife  from  them.  1  his 
opinion,  which  was  afterwards  fo  plauiibly  iupported  by 
the  celebrated  Hoad  ley  (fee  m  op  the  Lord  ,  gave  of¬ 
fence  to  Calvin  as  .well  as  to  Luther  ;  but  the  doctrines  of 
Zuinglius,  which  were  moll  obnoxious,  to  that  eminent  re.-* 
former,  were  thole  which  deny  dett-on  and  reprobation  y  and 
make  the  church  as  2  fociety  wholly  dependent  on  the  Rate. 
Refpe£ting  the  divine  decrees,,  th*  opinion-  of  Zu.mghus 
and  his  followers  differed  very  little  from  that  of  the  Pela¬ 
gian;  :  for  he  maintained  that  heaven  is -open  to  all  who 
live  according  to  the  dictates  of  right  reason  ,  and  he  Leras 
to  have  denied  the  doctrine  of  original  fun  I  c  Head,  of  de¬ 


claring  with  Calvfn,  that  the  church  is  a  feparate  indepen-  Zurich. 

dent  body,  veiled  with  the  right  of  legation  for  itnclf,  - v— ^ 

Zninglius  aferibed  to  the  civil  ma.  i (Irate  an  abfolnte  and 
unbounded  power  in  religious  matters,  allowing  at  the  lame 
time  a  ceitain  fubordinaiion  among  the  ministers  of  the 
church.  This  was  abundantly  agreeable  to  the  magiil  ates 
of  Zurich  ;  but  the  reil  of  the  Swiis  cantons  diia-lowing  of 
their  proceedings,  other  afTemblies  were  called,  arid  things 
tending  to  tumult,  both  tides  had  recourfe  to  arms  ;  when 
Zuinglius,  who  began  as  a  preacher,  died  in  arms  as  a  ioldier* 
in  r  r 31.  His  works  amount  to  four  voU  folio. 

ZURICH,  a  canton  of  Switzerland,  bounded  to  the 
north  by  Swabia  and  the  canton  of  Schaffhaufen ;  to  the 
fouth  by  the  town  and  territory  of  Rapperichweil  and  the 
cantons  of  Switz  and  Zug  ;  to  the  call  by  the  Thurgau* 
Toggenburg,  and  Utznach';  and  to  the  well  by  the  tree 
baiiia  ;es  and  county  of  Baden.  It  is  about  6z  miles  from 
north  to  fouth,  and  48  from  ealt  to  well.  With  relpedl  to 
its  face,  air,  and  foil,  it  is  faid  to  be  an  epitome  of  all  .Swit¬ 
zerland,  as  containing  m  it  hills,  valleys,  plains,  corn- 
lands,  vineyards,  lakes,  and  rivers.  Their  wines  have  a 
taitneis  at  firfl,  but  the  longer  they  are  kept  the  more 
agreeable  they  are.  The  other  produils  are  excellent  fruits* 
corn,  pallure,  fine  clay,  chalk,  feveral  coloured  earths,  pit- 
coal,  turf,  and  fulphur.  There  are  alfo  iome  mineral  fprmga 
in  the  canton  ;  and  of  the  lakes,  that  of  Zurich  is  the  molt 
con  fide  rable.  The  reformation  was  introduced  here  by 

Zuinglius  in  the  year  1517.  This  canton  is  the 'firfl.  ia 
rank,  and  inferior  only  to  that  of  Bern  in  extent,  power* 
and  wealth  ;  in  confequence  of  which,  its  representatives  , 
prefide  in  the  general  diets,  when  held  in  any  place  belong¬ 
ing  in  common  to  the  cantons;  and  the  affaiis  relating  to 
the  whole  confederacy  are  traniadled  in  its  offices.  Its 
quota,  for  the  defence  of  the  feveral  members  of  the  confe¬ 
deracy,  is  1400  men.  Of  one  of  the  two  armies  railed  oa  * 
thefe  occafions,  it  nominates  one  of  the  commanders  ia 
chief,  as  Lueern  does  the  other.  Its  revenue  is  faid  to  be 
about  150,000  crowns  a- year  ;  of  which*  one  year  with 
another,  two-thirds  are  expended  in  the  charges  of  govern¬ 
ment,  and  the  reft  laid  up  in  the  treafury.  It  can  bring 
50,000  fighting  mca  into  the  field  at  a  very  fhort  warning. 

Zurich,  the  capital  of  a  canton  of  the  fame  name  in 
Switzerland,  Hands  in  a  pleafimt  country,  near  where  the 
liver  Aa  ifTuesTronv  the  lake  that  .takes  its  name  from  the 
town,  2  ]  miles  trom  Schaffhaufen,  and  i  14  from  Geneva. 

After  having  been  ruined  by  Attila  the  Hun,  it  is  laid  to 
have  been  rellored  by  Thiinciis,  fon  of  Theodoric  king  of 
the  Goths,  fiom  whom  it  took  the  name  of  Thuncum >  cor¬ 
rupted  afterwards  into  that  of  Zurich.  It  is  fortified  in  the 
modern  way,  and  lias  wide  ditches,  faced  with  free  flone. 

There  are  five  arfenals  in  it,  well  ilored  with  arms  and  ar- 
tillery  ;  an  academy  or  college,  having  15  profefiors  ;  a  mu- 
fcuu  ,  or  chamber  of  rarities ;  a  {lately  town  houfe,  the  pil¬ 
lars  in  the  front  of  which  are  vof  black  marble,  flieaked 
with  white  ;  and  a  town  library.  The  fovereignty  and  ad- 
mmifiration  of  all  affairs  are  lodged  in  thq  greater  and  leffer 
council,  out  of  which  Are  chofen  the  city- officers,  as  .  the 
councils  are  out  cf  the  13  companies, of.  burghers.  There 
are  feveral  other  councils  or.  colleges,  each  ot  which  has  its 
particular  department.  Here  are  a  great  variety  of  filk* 
woollen,  linen,  cotton,  ^nd.  other,  manufactures  ;  this  being 
the  place  ox  the  greajell  trade,  in  all  Switzerland.  The 
town  is  well  {applied  with  provifions  by  and  from  its  lake. 

The  ftreets  are  neat,  and  houfes  well  built,,  but  not  magni¬ 
ficent.  In  the  town-library  are  lev.eral  letters  to  Buliinger 
from  lady  Jane  Gray  daughter  to  the  duke  of  Suffolk.  In 
one  of  .the  arfenals  ..is  the  figure  of  William  Tell,  drefled  and 

armed 
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Zurich,  armed  in  tVie  ancient  Swifs  manner,  with  the  crofs-bovv 
— ;  whence  he  (hot  the  arrow  that  ftruck  the  apple  off  his 
child’s  head. 

Both  men  and  women  are  To  fond  of  mufic,  that  there 
are  few  of  them  that  cannot  play  on  feme  inftrument.  If 
a  burgher  goes  out  of  town,  or  a  peafant  enters  it,  without 
^  fword,  they  are  liable  to  be  fined.  No  perfons,  whatever 
their  rank  or  office  may  be,  are  exempted  from  the  fump- 
tuary  laws.  The  burgomafters,  who  are  the  fame  as  the 
advoyers  at  Bern,  have  the  title  of  excellence.  The  hofph 
tals  here  are  very  neat  and  well  endowed  ;  but  they  do  not 
afTc£l  the  ridiculous  vanity  of  lodging  the  poor  in  palaces. 
Not  only  in  this  town  and  canton,  and  other  parts  of  Swit¬ 
zerland,  but  alfo  among  the  Grifons,  the  minillers  all  preach 
covered.  The  country  about  the  town  is  very  pieafarit  and 
fruitful ;  for  both  which  it  is  not  a  little  indebted  to  the 
lake,  that  extends  2.4  miles  in  length,  and  about  two  or 
three  in  breadth.  The  water  is  of  a  green  colour,  fuppo- 
fed  to  be  owing  to  the  melted  fnow  that  falls  into  it  from 
the  adjacent  mountains.  That  part  of  it  next  Zurich  i3 
called  the  j Lower  l^ake,  and  the  other  end  the  Upper . 
The  cathedral,  or  great  church  here,  is  collegiate.  The 
prelent  city  is  laid  to  owe  its  origin  to  a  nunnery,  founded 
by  the  emperor  Lewis  I.  near  where  the  ancient  Tigurum 
flood.  E.  Long.  8.  30.  N.  Lac.  47.  20. 

What  may  be  reckoned  one  of  the  greateft  curiofities  of 
Zurich  is  the  pump  invented  arid  erected  here  by  H.  An¬ 
dreas  Wirtz,  a  tinplate  worker  of  this  piece.  ft  Be  inven¬ 
tion  fhows  him  to  be  a  peifon  of  very  uncommon  mechani¬ 
cal  knowledge  and  fagseity.  As  it  is  a  machine  which  ope¬ 
rates  011  a  principle  widely  different  from  all  other,  hydi ali¬ 
ke  machines,  and  is  really  excellent  in  its  kind,  we  prefume 
that  our  readers  will  not  be  dilpleafed  with  fore.*  account 
of  it,  although  it  be  rather  out  of  place  here,  and  fhould 
have  appealed  in  the  article  Water -Works. 

PlDXLIf.  Fig.  16.  is  a  fketcb  of  the  fe&ion  of  the  machine,  as  it 
was  firft  erected  by  Wiitz  at  a  dye  houfe  in  Limmat,  in  the 
fuburbs  or  vicinity  of  Zurich.  Tt  con  lifts  of  a  hollow  cy¬ 
linder,  like  a  very  large  grindftonc,  turning  on  a  horizontal 
axis,  and  partly  plunged  in  a  ciftein  of  water.  The  axis  is 
hollow  at  one  end,  and  communicates  with  a  perpendicular 
pipe  CBZ',  part  of  which  is  hid  by  the  cylinder.  This 
cylinder  ©r  drum  is  formed  into  a  fpiral  canal  by  a  plate 
coiled  up  within  it  like  the  main  fpring  of  a  watch  in  its 
box  ;  only  the  fpires  are  at  a  difkryce  from  each  other,  fo 
as  to  form  a  conduit  for  the  water  of  uniform  width.  This 
fpiral  partition  is  well  joined  to  the  two  ends  of  the  cylin¬ 
der,  and  no  water  efcipes  between  them.  The  outermoft 
turn  of  the  fpiral  begins  to  widen  about  -|ths,  of  a  circum¬ 
ference  from  the  end,  and  this  gradual  enlargement  conti¬ 
nues  from  to  S  nearly  a  lemicircle :  this  part  may  be 
called  the  Horn.  It  then  widens  fuddenly,  forming  a 
Scoop  or  fhovel  S3'.  ft  he  cylinder  is  fupported  fo  as  to 
clip  feveral  inches  into  the  water,  whofe  furface  is  reprefent- 
ed  by  VV'. 

When  this  cylinder  is  turned  round  its  axis  in  the  direc¬ 
tion  ABEO,  as  expreffed  by  the  two  darts,  the  fcoop  SS' 
dips  at  V7,  and  takes  up  a  certain  quantity  of  water  before 
it  emerges  again  at  V.  This  quantity  is  fufEcient  to  f  11  the 
taper  part  SQS  which  we  have  called  the  Horn  ;  and  this  is 
nearly  equal  in  capacity  to  the  outermoft  unifoim  fpiral 
round. 

After  the  fcoop  has  emerged,  the  water  paffes  along  the 
fpiral  by  the  motion  of  it  round  the  axis,  and  drives  the  air 
before  it  into  the  rift.ng-pipe,  where  itefcapes. — In  the  mean 
time,  air  comes  in  at  the  mouth  of  the  fcoop ;  and  when  the 
fcoop  'again  dips  into  the  water,  it  again  takes  in  fome. 
Thus  there  is  now  a  part  filled  with  water  and  a  part  fil¬ 


led  with  air.  Continuing  this  motion*  we  fhall  receive  a  Zurich, 
fecond  round  of  water  and  another  of  air.  The  water  in  u — vr— ■ 1 
any  turn  of  the  fpiral  will  have  its  two  ends  on  a  level;  and 
the  air  between  the  fuccdhve  columns  of  water  will  be  in 
its  natural  date  ;  for  fmee  the  paffage  into  the  riffin  >  pipe 
or  Main  is  open,  there  is  nothing  to  force  the  water  and 
air  into  any  other  pofition.  But  fince  the  fpires  gradually 
diminifti  in  their  length,  it  is  plain  that  the  column  of  water 
will  gradually  occupy  more  and  more  of  the  circumference 
of  each.  At  laft  it  will  occupy  a  complete  turn  of  fome 
fpiral  that  is  near  the  centre  ;  and  when  fer.t  farther  in, 
by  the  continuance  of  the  motion,  fome  of  it  will  run  back 
over  the  top  of  the  fueceeding  fpiral.  Thus  it  will  run 
over  at  K  4  into  the  right  hand  fide  of  the  third  fpiral. 
therefore  it  will  pufh  the  water  of  this  fpire  backwards, 
and  raile  its  other  end,  fo  that  it  alfo  will  run  over  back¬ 
wards  before  the  next  turn  be  completed.  And  this  change 
of  dlfpolition  will  at  lalt  reach  the  firft  or  outermoft  fpiral, 
and  fome  water  will  run  over  into  the  horn  and  fcoop,  and 
finally  into  the  cittern. 

But  as  foon  as  water  gets  into  the  rifing  pipe,  and  rifes 
a  lutle  in  it>  it  flops  the  efcape  of  the  air  when  the  next 
fcoop  of  water  is  taken  in.  Here  are  now  two  columns  of 
water  adding  agaiuft  each  other  by  hydroftatic  preffure  and 
the  intervening  column  of  air.  They  muft  comp  refs  the 
air  between  them,  and  the  water  and  air  columns  will  now 
be  unequal.  This  will  have  a  general  tendency  to  keep 
the  whole  water  *  aek,  and  caufe  it  to  be  higher  on  the  left 
or  rifing  ft.de  of  each  fpire  than  on  the  right  defeending 
fide.  The  excefs  of  height  will  be  jufl  fnch  as  produces 
the  comprefflon  of  the  air  between  that  and  the  preceding- 
column  of  water.  This  will  go  on  increaling  as  the  wa¬ 
ter  mounts  in  the  rifing-pipe  ;  for  the  air  next  to  the  riftng- 
pipe  is  compreffed  at  its  inner  end  with  the  weight  of  the 
whole  column  in  the  main.  It  muff  be  as  much  compreffed 
at  its  outer  end.  This  muff  be  done  by  the  water  column 
without  it ;  and  this  column  exerts  this  preffure  partly  by 
reafon  that  outer  end  is  higher  than  its  inner  end,  and 
partly  by  the  tranfraiflion  of  the  preffure  on  its  outer  end 
by  air,  which  is  ft  mi  hr  iy  compreffed  from  without.  And 
thus  it  will  happen  that  each  column  of  water,  being  high¬ 
er  at  its  outer  than  at  its  inner  end,  compreffes  the  air  on 
the  water-column  beyond  or  within  it,  which  tranfmits  this 
preffure  to  the  air  beyond  it,  adding  to  it  the  preffure 
arifing  from  its  own  want  of  level  at  the  ends.  Therefore 
the  greateft  eompreliion,  viz.  that  of  the  air  next  the  main, 
is  produced  by  the  fvm  of  ail  the  tranfm  tted  prtjfarct ;  and 
thefe  are  the  film  of  all  the  differences  between  the  eleva¬ 
tions  of  the  inner  ends  of  the  water  columns  above  their  outer 
ends :  and  the  height  to  which  the  water  will  rife  in  the 
main  will  be  juft  equal  to  this  fum.  , 

Draw  the  horizontal  lines  K'K  r,  K’K  2,  K'K  3,  &c.  and 
rv  m  n>  n  72,  &c.  Suppofe  the  left  hand  fpaces  to  be  filled 
with  water,  and  the  right  hand  fpaces  to  be  filled  with  air. 

There  is  a  certain  gradation  of  cempreffion  which  will  keep 
things  in  this  pofition.  The  fpaces  evidently  decreafe  in 
arithmetical  progrtfiion  ;  fo  do  the  hydroftatic  heights  and 
preffures  of  the  water  columns,  if  therefore  the  air  be 
denfe  in  the  fame  progreffion,  all  will  be  in  hydroftatic?.! 
equilibrium.  Now  this  is  evidently  producible  by  the  mere 
motion  of  the  machine  ;  for  fince  the  denfity  and  com¬ 
prefflon  in  each  air  column  is  fuppofed  mverfely  as  the  bulk 
of  the  column,  the  abfolute  quantity  of  air  is  the  fame  in  all; 
therefore  the  column  firft  taken  in  will  pafs  gradually  in¬ 
wards,  and  the  increafing  comprefiion  will  caufe  it  to  occu¬ 
py  precifely  the  whole  right  hand  fide  of  every  fpire.  The 
gradual  diminution  of  the  water  columns  will  be  produced 
during  the  motion  by  the  water  running  over  backwards  at 

the 
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Zurich,  the  top,  from  fpire  to  fpire,  and  at  lad  coming  out  by  the 

It  is  evident  that  this  difpofition  of  the  air  and  water 
will  raife  the  water  to  the  greatefl  height,  becaufe  the  hy- 
droftatic  height  of  each  water  column  is  the  greatefl  poflible, 
viz.  the  diameter  of  the  fpire.  This  difpofition  may  be 
obtained  in  the  following  manner  :  Take  CL  to  CB  as  the 
denfity  of  the  external  air  to  its  denfity  in  the  laft  column 
next  the  riling-pipe  or  main  ;  that  is;  nrake  CL  to  CB  as  33 
feet  (the  height  of  the  column  of  water  which  balances  the 
atmofphere),  to  the  fum  of  3 3  feet  and  the  height  of  the 
riiiug-pipe.  Then  divide  BL  into  fuch  a  number  of  turns, 
that  the  fum  of  their  diameters  (hail  be  equal  to  the  height 
of  the  main  ;  then  bring  a  pipe  fti sight  from  L  to  the  cen¬ 
tre  C.  The  reafon  of  all  this  is  very  evident. 

But  when  the  main  is  very  high,  this  conftru&ion  will 
require  a  very  great  diameter  of  the  drum,  or  many  turns  of  a 
very  narrow  pipe.  In  fuch  cafes  it  will  be  much  better  to 
make  the  fpival  in  the  form  cf  a  cork-ferew,  as  in  fig.  iy. 
inftead  of  this  flat  form  like  a  watclvfpring.  The  pipe 
which  forms  the  fpiral  may  be  lapped  round  the  fruftum  of 
a  cone,  wliofe  greatefl:  diameter  is  to  the  lealb  (which  13 
next  to  the  lifing  pipe)  in  the  fame  proportion  that  we 
alligncd  to  CB  and  CL.  By  this  conitrudlion  the  water 
will  ftand  in  every  round  fo  as  to  have  its  upper  and  lower 
furfacea  tangents  to  the  top  aT‘d  bottom  of  the  fpiral,  and 
the  water  columns  will  occupy  the  whole  afee  tiding-  fide 
of  the  machine,  while  the  air  occupies  thedefeendiug  fide. 

This  form  is  vaftly  preferable  to  the  fiat  :  it  will  allow 
us  to  employ  many  turns  of  a  large  pipe,  and  therefore  pro¬ 
duce  a  great  elevation  of  a  large  quantity  of  water. 

The  fame  thing  will  be  (till  better  done  by  lapping  the 
pipe  on  a  cylinder,  and  making  it  taper  to  the  end,  in  fuch 
a  proportion  that  the  contents  of  each  round  may  he  the 
fame  as  when  it  is  lapped  round  the  cone  It  will  raife  the 
water  to  a  greater  height  (but  with  an  increafe  of  the'  im¬ 
pelling  power)  by  the  fame  number  of  turns,  becaufe  the 
vertical  or  prcfCug  height  of  each  column  is  greater. 

Nay,  the  fame  thing  may  be  done  in  a  more  Ample  man¬ 
ner,  by  Lpping  a  pipe  of  uniform  bore  round  a  cylinder. 
But  this  will  require  more  turns,  becaufe  the  water  columns 
wid  have  lefs  differences  between  the  heights  of  their  two 
ends.  It  requires  a  very  minute  inveftigation  to  fhow  the 
progrefs  of  the  columns  of  air  and  water  in  this  conflruClion, 
and  the  various  changes  of  their  arrangement,,  before  one  is 
attained  which  will  continue  during  the  working  of  the 
machine.  , 

We  have  efiofen*  for  the  deferi-ption  of  the  machine  that 
conftru&ion  which  made  its  principle  and  manner  of  work¬ 
ing  moft  evident,  namely,  which  contained  the  fame  material 
quantity  of  air  in  each  turn  of  the  fpirrl,  more  and  more 
tompreffed  as  it  approaches-  to  the  rifing-pipe.  We  fhould 
otherwise  have  been  obliged  to  invefligate  in  great  detail 
the  gradual  progrefs  of  the  water,  and  the  frequent  changes 
of  its  arrangement,  before  we  could  fee  that  one  arrange¬ 
ment  would  be  produced  which  would  remain  conftar.t  du¬ 
ring  the  working  of  the  machine.  But  this  is  not  the  beft 
conilru&ion.  We  fee  that,  in  order  to  raife  water  to  the 
height  of  a  column  of  34  feet,  which  balances  the  atmo¬ 
sphere,  the  air  in  the  laft  fpire  is  compreffed  into  half  its 
bulk  ;  and  the  quantity  of  water  delivered  into  the  main  at 
each  turn  is  but  half  of  what  was  received  into  the  firft 
fpire,  the  reft  flowing  back  from  fpire  to  fpire,  and  being 
difeharged  at  the  fpout. 

But  it  may  be  conftru&ed  fo  as  that  the  quantity  of  wa¬ 
ter  in  each  fpire  may  be  the  fame  that  was  received  into  the 
firft  ;  by  which  means  a  greater  quantity  (double  in  the  in- 
ftance  now  given)  will  be  delivered  into  the  main,  and  rai- 
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fed  to  the  fame  height  by  very  nearly  the  fame  force. —  Zurich. 
This  may  be  done  by  another  proportion  of  the  capacity  of s 
the  fpires,  whether  by  a  change  of  their  caliber  or  of  their 
diameters.  Suppofe  the  bore  to  be  the  fame,  the  diameter 
muft  be  made  fuch  that  the  conftant  column  of  water,  and 
the  column  of  air,  compreffed  to  the  ptoper  degree,  may  oc¬ 
cupy  the  whole  circumference.  Let  A  be  the  column  of 
water  which  balances  the  atmofpherc,  and  b  the  height  to- 
which  the  water  is  to  be  raifed.  Let  A  be  to  A  -j- h  as  1 
to  m. 

It  is  plain  that  m  will  reprefent  the  denfity  of  the  air  m 
the  laft  fpire,  if  its  natural  denfity  be  1,  becaufe  it  is  preffed 
by  the  column  A  -f»  b,  while  the  common  air  is  pieffed  by 
A.  Let  1  rtprefeiit  the  conftant  water  column,  and  there¬ 
fore  nearly  equal  to  the  air  column  in  the  hr  ft  fpire.  The 

whole  circumference  of  the  laft  fpire  muft  be  1  in- 

order  to  held  the  water  1,  and  the  air  compreffed  into  the 

fpace— 1  or  ,  » 

m  A  -f-  h* 

The  circumference  of  the  fnft  fpire  is  1  1  or  2.  Let 

D  and  d  be  the  diameters  cf  the  firft  and  laft  dplres  ;  we 

have  2  :  1  —  =  D  :  d.  or  2  m  :  m  +  1  zr  D  :  d.  There* 

1  in  4 

fore  if  a  pipe  of  uniform  bore  be  lapped  round  a  cone,,  of 
which  D  and  d  are  the  end  diameters,  the  fpirals  will  be  ve¬ 
ry  nearly  fuch  a*  will  anfwer  the  purpofe.  It  will  not  be 
quite  exa6l,  for  the  intermediate  fpirals  wall  be  fomewhac 
too  large.  The  ccnoidal  fruflum  ihoidd  be  formed  by  the 
revolution  of  a  curve  of  the  logaiithmfc  kind.  But  the 
error  is  very  trifling. 

With  iuch  a  fpiral,  the  full  quantity  of  water  which  waa 
confined  in  the  firft  fpiral  will  find  room  in  the  laft,  and  will 
be  fent  into  the  main  at  every  turn.  This  is  a  very  great 
advantage,  efpecially  when  the  water  is  to  be  much  raifed. 

The  fovi:ig  of  power  by  this  change  of  conftriuftion  is  ata 
ways  in  proportion  of  the  greatefl.  compreflion  of  the  air. 

The  great  difficulty  in  the  confti  u<£lion  of  any  of  thefe  forms 
is  in  determining  the  form  andpofition  of  the  horn  and  the 
fcoop  ;  and  on  this  greatly  depends  the  performance  of  the 
machine.  The  following  inftiu&ions  will,  make  it  oretty 
eafy. 

Let  A  BEO  (fig.  18.)  reprefent  the  firft  or  cutermoft. 
round  of  the  fpiral,  of  which  the  axis  is  C.  Suppofe  it  im- 
merged  up  to  the  axis  in  the  water  VVf,  we  have  feen  that 
the  machine  is  molt  effective  when  the  furfaces  KB  and  O  n 
of  the  vrater  columns  are  diftant  the  whole  diameter  BO  of 
the  fpiral.  Therefore  let  the  pipe  be  firft  fuppofed  of  equal 
caliber  to  the  very  mouth  E  e,  which  we  fnppofe  to  be  juft 
about  to  dip  into  the  water.  The  furface  O  n  is  kept  there, 
in  oppofition  to  the  prtffure  of  the  water  column  Bx\0,  by 
the  compreffed  air  contained  in  the  quadrant  OE,  and  in 
the  quadrant  which  lies  behind  FB.  And  this  compreflion 
is  flip-ported  by  the  columns  behind,  between  this  fpire  and 
the  riling  pipe.  But  the  a*r  in  the  outcrmoil  quadrant  EB 
is  in.  its  natural  ftale,.  communicating  as  yet  w  ith  the  exter¬ 
nal  air.  When,  however,  the  mouth  E  e  has  come  round 
to  A,  it  will  not  have  the  water  Handing  in  it  in  the  fame 
manner,  leaving  the  half  fpace  BEO  filled  with  compreffed 
air;  for  it  took  in  and  confined  only  what  filled  the  qua* 
drant  BE.  It  is  plain,  therafoie,.  that  the  quadrant  BE 
muft  be  fo  fhaped  as  to  take  in  and  confine  a  much  greater 
quantity  of  air  ;  fo  that  when  it  has  come  to  A,  the  fpace 
BEO  may  contain  air  fufftciently  denfe  to  fuppoit  the  co¬ 
lumn  AO.  But  this  is  not  enough  :  For  when  the  wide 
mouth,  now  at  A  *,  rifes  up  to  the  top,  the  furface  of  the 
water  in  it  rifes  alfo3  becaufe  the.  part  AO  0  a  is  more  capa* 

ciou& 
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Zurich,  cious  the®  the  cylindric  part  OEfo  which  fucceeda  it,  and  minute,  and  raifes  4  pounds  of  water,  ’or  22  cubic  f^et,  Zurich, 
^hich  cannot  contain  all  the  water  that  it  does.  Since,  10  feet  high  in  a  minute. 

then,  the  water  in  the  fpire  rifes  above  A,  it  will  prefs  the  The  above  account  will,  we  hope,  fufficiently  explain  the 
water  back  from  Q  n  to  iome  other  pofition  m*  n\  and  the  manner  on  which  thi3  Angular  hydraulic  machine  produce* 
preffing  height  of  the  water  column  will  be  dimimfted  by  its  effect.  When  every  thing  is  executed  by  the  maxims 
this  rifmg  on  the  other  fide  of  O.  In  fhort,  the  horn  muff  which  we  have  deduced  from  its  principles,  we  arc  confident 
begin  to  widen,  not  from  B,  but  from  A,  and  muff  occupy  that  its  performance  will  correfpond  to  the  theory  ;  and  we 
the  whole  femicircle  ABE  ;  and  its  capacity  muff  be  to  the  have  the  Florentine  machine  as  a  proof  of  this.  It  raife* 
capacity  of  the  oppoiite  cylindrical  fide  as  the  fum  of  BO,  more  than  4?ths  of  what  the  theory  promifes,  and  it  is  not 
and  the  height  of  a  column  of  water  which  balances  the  at-  perfect.  The  fpiral  is  of  equal  caliber,  and  is  formed  011  a 
roofohere  to  the  height  of  that  column.  For  then  the  air  cylinder.  The  fri&ion  is  fo  inconfiderable  in  this  machine, 


which  filled  it,  when  of  the  common  denfity,  will  fill  the 
uniform  fide  BEO,  when  compreffed  fo  as  to  balance  the 
vertical  column  BO.  But  even  this  is  not  enough  ;  for 
it  has  not  taken  in  enough  of  water.  When  it  dipped  into 
the  ciftern  at  E,  it  carried  air  down  with  it,  and  the  pref- 
fure  of  the  water  in  the  ciftern  caufed  the  water  to  rife  into 
it  a  little  way;  and  fome  water  muff  have  come  over  at 
B  from  the  other  fide,  which  was  drawing  narrower.  There¬ 
fore  when  the  horn  is  in  the  pofition  EGA,  it  is  not  full 
of  water.  Therefore  when  it  comes  into  the  filiation 
OAB,  it  cannot  be  full  nor  balance  the  air  on  the  oppofite 
fide.  Some  will  therefore  come  out  at  O,  and  rife  up  thro’ 
the  water.  The  horn  muff  therefore,  1/,  Extend  at  leaft 
from  O  to  B,  or  occupy  half  the  circumference  ;  and,  zd/y> 
It  muff  contain  at  leaft  twice  as  much  water  as  would  fill 
the  fide  BEO.  It  will  do  little  harm 'though  it  be  much 
larger;  beer. ufe  the  fundus  of  air  which  it  takes  in  at  E  will 
be  "difeharged,  as  the  end  E  e  of  the  horn  rifes  from  O  to  B, 
and  it  will  leave  the  precife  quantity  that  is  wanted.  The 
overplus  water  v/ ill  be  difeharged  as  the  horn  comes  round 
to  dip  again  into  the  ciftern  It  is  poffibie,  but  requires 
a  difeuflion  too  intricate  for  this  place,  to  make  it  of  fuch  a 
fize  and  fhape,  that  while  the  mouth  moves  from  E  to  B, 
palling  through  O  and  A,  the  fur  face  of  the  water  in  it 
fhall  advance  from  E  to  O  v,  and  be  exactly  at  O  when  the 
beginning  or  narrow  end  of  the  horn  arrives  the*e. 

Wemuft  ftlfo  fecure  the  proper  quantity  of  water.  When 
the  machine  is  fo  much  immerfed  as  to  be  up  to  the  axis  in 
wa4er,  the  capacity  which  thus  fecures  the  proper  quantity 
of  air  will  alio  take  in  the  proper  quantity  of  water.  But 
it  may  be  erected  fo  as  that -the  fpirals  fhall  net  even  reach 
the  water.  "In  this  cafe  it  will  anfwcr  our  purpofe  if  we 
join  to  the  end  of  the  horn  a  fcoop  or  fhovel  QRSB  (fig. 
*19.),  which  is  fo-formed  as  to  take  in  at  leaft  as  much  water 
as  wilt  fill  the  horn.  This  is  all  that  is  wanted  in  the  be¬ 
ginning  of  the  motion  along  the  fpiral,  and  more  than  is  ne- 
ceffary  when  the  water  has  advanced  to  the  fucceedin?  lpirc; 
but  the  overplus  is  difeharged  in  the  way  we  have  men¬ 
tioned.  At  the  fame  time,  it  is  needlefs  to  load  the  ma¬ 
chine  with  more  water  than  is  neceffary,  merely  to  throw  it 
out  again-  We  think  that  if  the  horn  occupies  fully  more  than 
•one-half  of  the  circumference,  and  contains  as  much  as  will 
fill  the  whole  round,  and  il  the  fcoop  1  ft?  as  much  as  will 
certainly  f  11  the  horn,  it  will  do  very  well. 

N.  B.  The  fcoop  muft  be  very  open  on  the  fide  next  the 
axis,  that  it  may  not  confine  the  air  as  foon  aa  it  enters  the 
water  This  would  hinder  it  from  receiving  water  enough. 

The  following  dimenfions  of  a,  machine  eredled  at  Ido- 
tence,  and  v  hofe  performance  conrefpondcd  extremely  well 
with  the  theory,  may  ferve  as  an  example. 

The  fpiral  is  formed  on  a  cylinder  of  10  feet  diameter, 
2.nd  the  diameter  of  the  pipe  is  6  inches.  The  fmaller  end 
of  the  horn  is  of  the  fame  diameter  ;  and  it  occupies  |ths  of 
the  circumference,  and  it  is  7  i^ths  inches  wide  at  the  outer 
end.  Here  it  joins  the  fcoop,  which  lifts  as  much  water  as 
fills  the  horn,  which  contains  4340  Swedifh  cubic  inches, 
each  i*J77  Englift.  The  machine  makes  6  turns  in  a 


that  it ’need  not  be  mended;  but  the  great  excellency  is, 
that  whatever  imperfection  there  may  be  in  the  arrangement 
Of  the  air  and  water  columns,  this  only  affeCts  the  elegance 
of  the  execution,  caufing  the  water  to  make  a  few  more 
turns  in  the  fpiral  before  it  can  mount  to  the  height  re¬ 
quired  ;  but  waffes  no  power,  becaufe  the  power  employed 
is  always  in  proportion  to  the  fum  of  the  vertical  columns 
of  water  in  the  lifing  fide  of  the  machine;  and  the  height 
to  which  the  water  is  rai fed  by  it  is  in  the  very  fame  pro¬ 
portion.  it  fhould  be  made  to  move  very  flow,  that  the 
water  be  not  always  dragged  up  by  the  pipes,  which  would 
caufe  more  to  run  over  from  each  column,  and  diminifh  the 
preffmie  of  the  remainder. 

If  the  rifing-pipe  be  made  wide,'  and  thus  room  be  made 
for  the  air  to  tfcape  freely  up  through  the  water,  it  will  rife 
to  the  he  gi  t  afugned  ;  but  if  it  be  narrow,  fo  that  the  air 
caunot  get  up,  it  rifes  almoft  as  flow  as  the  water,  and  by 
this  circt-mffance  the  water  is  railed  to  a  much  greater 
height  mixed  with  air,  and  this  with  hardly  any  more  power. 
It  is  in  this  way  that  we  can  account  for  the  great  perform¬ 
ance  of  the  Florentine  machine,  which  is  almoft  triple  of 
what  a  man  can  do  with  the  fineft  pump  that  ever  was  made? 
indeed  lhe  performance  is  to  great,  that  one  is  apt  to  fufpeCi 
fome  inaccuracy  in  the  accounts.  The  entry  into  the  ri¬ 
fing-pipe  fhould  hr  no  wider  than  the  laftq>art  of  the  fpiral  ; 
and  it  would  be  ad v (table  to  divide  it  into  four  channels  by 
a  thin  partition,  and  then  to  make  the  rifing-pipe  very  wide, 
and  to  put  into  it  a  number  of  {lender  rods,  which  would 
divide  it  into  flender  channels  that  would  completely  entangle 
the  air  among  the  water  This  will  greatly  increafe  the 
height  of  the  heterogeneous  column.  It  is  furprifing  that  a 
machine  that  is  fo  very  piomifmg  fhould  have  attracted  fo 
little  notice.  We  do  not  know  of  any  being  eie&ed  out 
of  Switzerland  except  at  Florence  in  17?^*  The  account 
o*  its  performance  was  in  confequence  of  a  very  public  trial 
in  1  779,  and  honourable  declaration  of  its  merit,  by  Sig. 
Lorenzo  Ginori,  who  ere&ed  another,  which  fully  equalled 
it.  It  is  fliortly  mentioned  by  Profeffor  Sulzer  of  Berlin, 
in  th  z  Sammlungen  Vermijchien  Sc  hr  if  ten  fer  1  7  FI*  ^  deferip- 
tion  of  it  is  publifhed  by  tiu*  Philofophical  Society  at  Zurich, 
in  1  766,  and  in  the  deferiptions  publifhed  by  the  Society 
in  London  for  the  encouragement  of  Arts  in  1776-  The 
celebrated  Daniel  Bernouilli  has  publifhed  a  very  accurate 
theory  of  it  in  the  Peterfburgh  Commentaries  for  1772? 
and  the  machines  at  Florence  were  ere&ed  according  to  his 
infiru&ions.  Baron  Alftromer  in  Sweden  caufed  a  glafs 
model  of  it  to  be  made,  to  exhibit  the  internal  tnotions  for 
the  inflrudion  of  artifts,  and  alio  ordered  an  operative  en¬ 
gine  to  be  ere&ed  ;  but  we  have  not  feen  any  account  of  its 
performance.  It  is  a  very  intricate  machine  in  its  principles; 
and  an  ignorant  engineer,  nay  the  moft  intelligent,  may 
eredi  one  which  fhall  hardly  do  any  thing ;  and  yet,  by  a 
very  trilling  change,  may  become  very  powerful.  We  pre¬ 
fume  that  failures  of  this  kind  have  turned  the  attention  of 
engineers  from  it ;  but  we  are  perfuaded  that  it  may  be 
made  very  effedlive,  and  we  are  certain  that  it  muft  be  very 
durable.  Fig.  20.  is  a  fe&ion  of  the  maimer  in  which  the 
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Zurich  author  has  formed  the  communication  between  the  fpiral 
and  the  rilmg-pipe.  P  is  the  end  of  the  hollow  axis  which 
'  is  united  with  the  folid  iron  . axis.  Adjoining  to  P,  on  the 
under  fide,  is  the  entry  from  the  lad  turn  of  the  fpiral.  At 
Qis.the  collar  which  refts  on  the  fepports,  and  turns  round 
in>.  hole  of  bell-metal.  //  is  a  broad  flanch  cad  in  one 
piece  with  the  hollow  part.  Beyond  this  the  pipe  is  turn¬ 
ed  fomewhat  fmaller,  very  round  and  fmooth,  fo  as  to  fit 
into  the  mouth,  of  the  rifing-pipe*  like  the  key  of  a  cock. 
This  mouth  has  a  plate  ee  attached  to  it.  There  is  ano¬ 
ther  plate  d%dt  which  is  broider  than  eet  and  is  not  fixed  to 
the  cylindrical  part,  but  moves  eafiiy  round  it.  In  this  plate 
are  four  ferews,  fuch  as  g ,  g}  which  go  into  holes  in  the 
Plate//,  and  ^hus  draw  the  two  plates  ff  and  d  d  together, 
^with  the  plate  e  c  between  them.  Pieces  of  thin  leather  are 
put  on  each  fide  of  e  e  ;  and  thus  all  efcape  of  water  is  ef¬ 
fectually  prevented,  with  a  very  moderate  comprefiion  and 
friction. 
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Z  Y  M 


ted  Provinces,  between  Friefland,  Over-Ycffcl,  Guelderland,  Zypoma 
and  Holland.  Jt  is  fo  called  from  its  iituation  towards  the  ll 
fouth.  It  is  faid  that  the  Zuyder-zee  was  formerly  a  lake,  zJ,noflme- 
and  that  the  land  is  fwallowed  up  which  united  North-  ■  g'  - 
Holland  with  Friefland.  - 

ZYCrOMd,  in  anatomy,  a  bone  of  the  head,  or  rather 
an  union  or  afiembiage  of  two  proceffes  or  eminences  of 
bones  ;  the  one  from  the  os  temporis,  the  other  from  the 
os  malx  :  thefe  proedks  are  lienee  termed  the  zygomatic 
prorejfts^  and  the  future  that  joins  them  together  is  denomi¬ 
nated  the  i zygomatic  future. 

ZYGOMA  FICUS,  in  anatomy,  a  auricle  of  the  head, 
arifing  from  the  Os  Zygoma ,  whence  its  name,  and  termina¬ 
ting  at  the  angle  o:  the  lips. 

ZYGOPHY LJLUM,  beam  carEtt,  in  botany;  a  genus 
of  plants  of  the  clais  of  tttcandriaand  order  monogynia,  and 
in  the  natural  fyflem  arranged  under  the  i^th  order,  G mi- 
stales.  T  here  are  1 1  fpecies,  partly  fhrubby  and  partly  htr- 


iyfrPDurM  a  ,  r  ,  , ,  ■*'  1  Ilcrc  arc  1 1  xPecies>  partly  fhrubby  and  partly  htr- 

ZU  1 1  Id-hN,  a  itrong  and  confiderable  town  of  the  Uni-  baceous  plant*,  all  natives  of  warm  climates,  though  feme  of 
i  Provinces  in  Guelderland*  and  capital  of  a  countv  of  the  them  are  hardy*  ran  n  h  fn  tK*.  . _ 


ted  Provinces  in  Guelderland,  and  capital  of  a  county  of  the 
fame  name.  It  has  a  magnificent  church,  and  is  i'urround- 
ed  with  walls.  Jt  was  taken  by  the  French  in  1672, 
who  in  1674  delivered  it  up  to  the  States-GeneraL  It  is 
feated  at  the  confluence  oT the  rivers  Berkel  and  Yeflel,  nine 
miles  fouth-eaft  of  Deventer,  and  55  eaft  by  fouth  of  Am- 
flerdam.  E.  Long.  6.  c.  N.  Lat.  52.  10. 

ZUYDEIUzee,  a  great  gulph  or  bay  of  the  German 
Ocean,  which  extends  from  fouth  to  north  in  the  Uni- 
Vol,  XVIII.  Part  II. 


them  are  hardy  enough  to  endure  the  open  air  in 'this  coun¬ 
try. 

ZYMOSIMETER  (formed  from  fermentation y 

and  'rpur  meajure)t  an  uifirument  propofed  by  Swammer¬ 
dam  in  his  book  De  Rejyiratwne ,  therewith  to  meaiure  the 
degree  of  fermentation  ocqafioncd  by  the  mixture  of  diffe¬ 
rent  matters,  and  the  degree  of  heat  which  thofe  matters, 
acquire  in  fermenting,  as  alio  the  heat  or  temperament  of 
the  blood  of  animals. 
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For  “  fig.  15.”  read  “  fig.  4.” 

After  “  Index,”  add  “  at  Spirit  cf  wine” 

For  “  ro.  8,”  read  “  10.  82.” 

For  “  Archimides,”  read  “  Archimedes. ” 

For  “  Hoping,”  read  “  flopping.” 

For  “  n°  79,”  read  “  578.” 

For  “  50th,”  read  '*  57th.” 

For  “  See  Index,  & c.”  read  “  See  Medicike,  n9  359,  &c.” 

Dele  “  Medicine  and.” 

For  “  Miniflry,”  read  “  Minority.”  p 

For  “  Medicine,”  read  “  Surgery.” 

For  “  tar,”  read  “  water.”  ;  ; 

For  “  230,”  read  “  32°.” 

For  “  vapour,”  read  '  heat.”  • 

For  “  807  degrees,”  read  “  8 it.” 

For  “  quantity,”  read  “  quality.” 

For  “  Medicin  E-Indcx,”  read  “  Catarrh,  Medic  in  t-Index” 

For  “  the  only  oilenfible,”  read  “  only  the  oflenfible.” 

For  “  Elvet,”  read  “  Wear.” 

For  “fig.  74.”  read  “  fig.  73.” 

For  “  naturalizes,”  read  “  neutralises.”  * 

For  “  particle,”  read  “  participle.” 

For  “  See  Index”  read  “  See  Medicine,  ^396,  397,  400.” 

For  “  Ornithology ,”  read  “  Ichthyology .” 

For  “  Ichthyology ,”  read  “  Ornithology .” 

For  “  queen's  palace  at  Weftminfler,”  read  “  Windfor  caflle.” 

For  “  *vencry”  read  “  venary.’9 
For  “  Poly  delies,  ”  read  “  Philoffetes .” 

For  “  Cumberland,”  read  “  Northumberland.” 

For  “  T55,”  read  “  355.” 

For  “  Procklefby,”  read  “  Brocklefby.” 

For  “  dibblers,”  read  “  droppers.” 

For  “  fpeprority,”  read  “  profperity.” 

For  “  too,”  read  “  two.” 

At  “  AMLB ,”  read  “  Plate  CCXL.  fig.  1.” 

For  “  1715,”  read  “  1725.” 

For  “  diredlly,”  read  “  direct.” 

For  “  turned,”  read  “  tinned.” 

For  “  1694,”  read  “  1664.” 

Dele  the  fentence  beginning  with  “  It  is  an  earldom.” 

For  “  from  E  to  B,  and  from  B  to  C,”  read  “  from  B  to  E,  and  from  C  to  E»f* 
inferting  an  E  in  the  fig.  where  AD  and  CB  crofs  each  other. 

For  “  CD,”  read  “  AC.” 

For  “  corn,”  read  <c  water and  for  (S  water,”  read  '‘corn,” 

For  “  n°  50.”  read  “  n°  54.” 

For  “loquacity,”  read  “  logomachy.” 

For  “  ficiTpia,’*  read  “  fAiTgi or  uf«T?9v.” 

In  the  article  Methodists, pajfwi.  For  <c  Hanfon,”  read  a  Hampfon.** 

For  “  lives,”  read  “  live.” 

For  “  are,”  read  “  air.” 

For  “  Low,”  read  “  Law.” 

For  “  BC,”  read  “AC.” 

For  “  364th,”  read  “  304th.” 

For  “  yivoftta e<,”  read  “ 
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For  “  9,”  read  ci  g” 

Before  the  article  “  Perch e”  infert  “  Perch,  in  ichthyology.  See  PerCA.” 
For  “  Persican  a,”  read  “  Persicaria.” 

For  “  Teith,”  read  “  Tay.” 

For  “  Blair  of  Drummond, ”  read  “  Stob*hall.” 

For  “  bottom,”  read  “  top.’* 

For  “  667,”  read  “  669/’ 

For  “  rine,”  read  “  pine.,, 

For  66  Wenderdon,”  read  “  Wenderborn.” 

For  “  1697,”  read  “  1679.”*  j 

For  “  Emelia,,,  read  u  Emelius.” 

For  “  facrifices,,,  read  “  feriptures.” 

For  “  demand,”  read  “  demeanor.” 

For  “it  is  abfurd,”  read  “  1*3  it  abfurd.” 

Add  “  See  Mur^ena.”  f  s 

For  “  an  Englilh  gallon,”  read  “half  an  Englifh  gallon.*1 
For  “  1 12,”  read  “  212.” 

For  “  Dorfetfhire,”  read  Hampfnire.” 

For  “  (fig.  2$.  b),  ”  read  “  (fig.  26.  £).” 

For  “  338,”  read  “  238. 

For  “  3 3 7,,J  read  “  237.” 

5,  25,  For  “  338,”  read  “  238*” 

Read  “  For  almoft  every  fpecies  of  quadrupeds  has  a  fpecics  of  txnia  peculiar  to 
itfelf.” 

For  “  layman,”  read  “  clergyman  likewife,  but*” 

For  “  application,”  read  “  fupplication*.” 

For  “  the,”  read  “  that.” 

Read  “  • 

For  “  this,’*  read  “  his.” 

Read  li  Harmonta .” 

For  “  defeent,”  read  “  difient.” 

For  “  (halt,”  read  “  (hall.” 

For  “  grow,”  read  “  grew.”  -  - 

Dele  “ 

Dele  “  the”  before  the  word  “  intercefiion.” 

For  “  phyficians,”  read  “  philo fophers.” 

For  “  obliges,”  read  “  oblige.” 
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Plate  CCGXCVIII.  fig.  1.  For  what  appears  to  be  “  E  c  D,”  read  E /D. 

3.  For  “  IM,”  read  “  CM.” 

CCCCLXXXVIII,  Jhe  crocked  pipe  on  the  rigkt  of  fig.  38-  fhould  be  marked  u 3$  a." 
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